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WO 01/90056 PCT/ US01/ 11746 -1 SULFONAM DE DERI VATI VES In the manmal i an
central nervous system (CNS), the transm ssion of nerve inpulses is
controlled by the interaction between a neurotransmtter, that is 5

rel eased by a sendi ng neuron, and a surface receptor on are Vi ng neuron,
whi ch causes excitation of this receiving neuron. L-d g‘ﬁ“v\hi ch is the
nost. abundant neurotransmtter in the CNS, nediates the maj or excitatory
pathway in mammls, and is referred to as an excitatory am no acid (EAA).
The receptors that respond to glutamate are called excitatory am no acid
receptors (EAA 10 receptors). See Watkins & Evans, Ann. Rev. Pharnacol .
Toxi col ., 2Wo0r@8sé (1981); Monaghan, Bridges, and CopémwserAms. Rev.

Phar macoL Toxicol., 29, 365 (1989); Witkins, Krogsgaard-Larsen, and
Honore, Trans. Pharm Sc!., 11, 25 (1990). The excitatory am no acids are
of great physiological inportance, pl-ayi ng arolein a varier of

physi ol ogi cal processes, su A - ?/ otentiation (learning and =
menory), the devel opment of , motor control,
respiration, -cardiovascul ar regul ati on, and sensory perception. Excitatory

ami no aci d recepmémma@nacaﬁﬁélhsrqods%&emewggﬁ%fﬁa'n hi¥RgTor Receptors that

are directly couple Anner aeT e cell
menbr ane of Refe@ lﬁé@l?@ﬂ%cﬁﬁféuqdéwmntermmeﬁaﬂellrﬁ'ﬂ‘sanlm tbétis ecept or has

20 been S#b%lébébﬂcby'argeﬁdlﬁg{"néd?&ﬁbnd HEGfacS HREMBESh a l‘@.’@éfﬁhq fduorflef i ned by the

depol ari zin tions of e selectjve agonists, N-neth D-aspartate ( NVDA)
al pha- ani no- ‘ﬁWF phhis EgRMing p@iron. ﬂf@b‘mﬂt‘?}“@@&t{‘%\m and kainic
acid (KA). Tdben@atm@atmaﬁittei|ntmm&fmddmpﬁmajbmﬂcMorﬁpﬂﬁﬂéﬁhn or second
nessenger - | i [ece tor. This second
25 type is c@é&gﬁalar%% “788 OeassaZ'con%’%r?g% ‘Qﬁnéa?%@tiﬂi P ead to
enhanced pr@tpseﬁwmmgiutwthymwllquexsltatmamatamdmec@btomsébhol i pase D,

i ncreasesg Orrecéif&@e@%@‘i\ldﬂ{hsc& %simnnnéw PRamBies) %mg% igs i on chanpel

function- @%@ﬁ%gona Qé T3ren S i nAPhar rra'gol 7 14, 13 (1993). Both
types of rec ghafte Bridgesang folman, Ap drext ef’aﬁﬁfi‘%l 0¥¢ohati ¢ transmi ssion
along exci t a3651(y983§ mGlwﬂmsgm-Lﬁhﬁpamﬂéno@é [Tedre. Prarh.gi i fication of
SYNapLi c COMSbIANS AL AHE%SL AR AP BRI Mlorbh s SOPoePP:

playing aroleina vane;tuy of physiological processes, such as long-term

15 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

20 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

25 type is coupled to multiple second messenger systems that tead 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

30 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). '



Pharmacol . Sci., 11, 508 (1990); MDonald and Johnson, Brain Research
Revi ews, 15, 41 (1990). 19 NOV 2004 WD 01/90056 PCT/US01/11746 -2- AVPA
receptors are assenbled fromfour protein sub-units known as GuRl to

G uR4, while kainic acid receptors are assenbled fromt ﬂe%smjv ng’lqs G uR5
to QuR7, and KA-1 and KA-2. Wng and Mayer, Ml ecul ar armacol ogy 44:
505-510, 1993. It is not yet known how these sub-units are 5 conbined in
the natural state. However, the structures of certain human variants of
each sub-unit have been elucidated, and cell |ines expressing individual
sub- unit variants have been cl oned and incorporated into test systens
desi gned toWQW&KEE fy conpounds which bind to or int@HE14F4sh t hem and
hence which may nodul ate their function. Thus, European patent
application, publication nunber 1lo EP—A2-0574257 di scl oses the hunan
sub-unit variants G uRlB, G uR2B, G-4#4R3A and G uR3B. European patent

application, publj,cation, nunber EP-Al - 0583917 discloses the human sub-unit
vari ant G uR4B. %«Mg’%d?gqp fOR TP PESeBIPd Lo fows ProtRip AURWRItS KBOWN @8 aci d recept or s
i s their rap6ldR1 the@aRY Wil tainie adid GeepoRi dré a@bmaladﬁmghmrmtt@ Yamada and

Tang, The Jo 1 u Lenc Se nber 13(9) 3904- 3915 and
Kat hryn M P@P?ﬂ",@@'ﬁ?n‘?‘eﬁﬁﬁgﬁzg‘i‘ﬁ%@' ﬁﬁ?\?%ﬁg‘i@a@r "i‘é ar16(21): 6634-6647. It
i s known thaff’hatﬂnechwpﬂd ﬁﬂéé'dﬂs‘igﬁﬂzﬂisimhyeihdovdﬂm»tthmtsumnnmfaré\l\/PA and/ or

kai nic acgd ain
corrpoundss &ﬁ‘ﬁ)gﬁg?{@ghg%@d ! %ﬁ%ﬁe@)‘hgﬁdcﬂg& S(t)b;f P nﬁ%ﬁr%@ﬁ 2 in the
al t er nat i ve ¥&agipsubduitdaye %RGI"@WCid@de-tﬂﬂé Cﬁlé‘t'!@p?mf@smmmwmalrwborrpound whi ch

sel ectively urﬁi%ﬂéﬁté ﬁév@%eérw&merd%ﬁémc&boﬁawa(iﬁtb Rt sysneYedigedirqzi de. Partin
nt ern t| onal” Patent Application

et.al., Neur VoI 082, 1

Publ i cation R%}Mmq%%w or '!z\fﬁ@gg\vﬂtgke@@g BReYNiRbdRaYcer t ai n

sul f onam de ld@dliat@thew&mcwrn dihug Earapsaf patent bpplicatidh, miblegibrenunibey treating
psychi atgjc gago! %Sﬁg&‘srg?sgﬁ@és i ﬁﬁﬁéﬁesrug\lmnﬁ%ﬁaﬁé%m% &R&th ive disorders;

neur o- degenerative ers suc disease;’ age-rel ated

denenti as: GuRPHhAUECHRIBnEHpPeanRatankenlicating peblisaliondiusbeTiR-A1-
0583917 discloses the human sub-unit variant GluR48.

One distinctive property of AMPA and kainic acid receptors is their rapid
deactivation and desensitization to glutamate. Yamada and Tang, The Journal of
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.



such as tardive dyskinesia, Huntington's chorea, nyocl onus, and Parkinson's
di sease; reversal of drug-induced states (such as cocai ne, anphetam nes, 30
al cohol -i nduced states); depression; attention deficit disorder; attention
deficit hyperactivity disorder, psychosis; cognitive de LgAngn oci at ed
W th psychosis, and drug-induced psychosis. 1 9 NOV 200 nmbodi ment
may provide conpounds of formula 1: 0 C-6 Vt H11 NS~ formula | It O
CHI A first aspect of the present invention provides a conpound of formula
la: UCH3 il Hfornula [a O CF!, or a pharnaceutically acceptable salt
thereof. A second aspect of the present invention provides a conposition
conprising a conpound of the fornmula: CH3 H10 CH NS 11 0 CH, or a

phar maceut bhalaiibodfANhAPke.ia8 bimbdiABS Biroiilus LTI nati on wi th a
pharmaceutically acceptabl e carder, | uent or excipient. A third aspect
of the present invention prOV|-r<Ha0pn9gess for the preparation of a

compound of formula lag H NG&!—('H a lfbrmdla |
0 CH,

Afirst aspect of the present invention provides a compound of formula la:

CH,

HE o
%, H )
o N*§—( formulala
E O CH,
N
l l H
F .

or a pharmaceutically acceptable salt thereof.

A second aspect of the present invention provides a composition comprising a compound of
the formula:

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 =S formula la

comprising, nitrating a sulfonamide (5):




WH formula la O CH3 conprising, nitrating a sulfonamde (5): '19 NOV 2004
-3a to provide a p-nitro 02N O CH3 (6) hydrogenating the p-nitro derivative
(6) to provide a p- amino derivative (7): (7) H2N treat'LrygNQEe @-am' no
derivative (7) with a suitable acid, then treating w't 2 Ble base,
and then treating with 3,5-difluorobenzoyl chloride. A fourth aspect of
the present invention provides a process for the preparation of

sulfonamde (6) : H CH3 HOCH NS-{ 3 (Al O CH3 O2N conprising, reducing
acid (11): H,, C OH 02N to provide fsaa_primary al cohol (12): H, _ CH 02N OH
(12)

H"-__C H, H 9 CH,
N~ )

O CH,
to provide a p-nitro derivative (6): '
b
H'.,_'CHS .H 9 CH, ‘
N-$— ) ?
O CH, :

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): .




treating primary al cohol (12) wth phthalimde, 5 triphenyl phosphi ne and
DEAD to provide the phthalimde derivative (13): H 'g H3 H9 CHs p CH3
derivative (6): H CHs HOCH 1 9 NOV 2004 -3b (13) OZN b;ﬁ t;mﬁ t he
pht hal i m de derivative (13) with hydrazine to provide pri @V he (14);
H,, HO2N NI -112 (14) treating the primary amne (14) with Lg- SO2CH ( CH3)
2 1 wherein Lg represents a suitable |eaving group, to provide
sul fonam de (6): One enbodi nent nmay further provide a nethod of
potentiating glutamate receptor fundbion in a patient which conprises
adm nistering to said patient an effective anmount of a conmpound of fornula
la. In addition, another enbodi nent nmay provide a nethod of treating
depression in a patient conprising admnistering to said patient an
effective amount of a conpound of fornula la. Yet another enbodi nent nmay
further provide a nmethod of treating schizophrenia in a patient conprising
adm nistering to said patignt ctive anount of a conpound of fornula
la. Furthernore, another podi may provide a nmethod of treating .
cognitive disorders in onprisﬂ b adm nistering to said patient:
an effective anount of npoung of fornula la. One enbodi nent may f
further provide pharrf@¥eutical conpositions of compounds of formula |a,
i ncl Udl:fl&tfihg ﬁhédPﬁEfaiiwfé %@%%va%qwu%') F‘g%t}?‘% ﬁ%‘azai%}e' y§ ingredient, a
conmpound of formula Ia 1n _conbinatioh w a 5 ar maceut i cal accept abl e
carri ePFOGPRPURATEEY SR pl it .

H, CH,

NH,
{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,



1 9 NOV 2004 -4 Enbodi nent may al so enconpass novel internedi ates, and
processes for the synthesis of the conpounds of fornula la. In addition,
one enbodi nent may provide the use of a conpound of forrmula la or a
pharmaceuti cal acceptable salt thereof for potentiating glguNeva?[mr ecept or
function. According to a fifth aspect, the present invention provides the
use of a conmpound of formula CONH.i H-S--~ No CH3 F for the

manuf acture of a medi canent for potentiating glutamate receptor function. A
si xth aspect of the present inventign further provides an article of

manuf acture conprising packaging material and a conpound of fornula CH3 H
CH3 Oo E r_.a_pharmaceutical. acceptable salt thereof contained

i thi n said pnerE g SRERRRTNRES hRG bRedrE. SuiknrTg e Peseipr | ses
a | alie¢ cothpashds efforvadeels. t hat sai d conpound of formula la can be used for
treating : I | NQ. el mer.! i.sea schi zophr eni a,
cogni ti veq‘c.'i gktlﬁgﬁ gﬁél%gg%dél %ﬁg%: 9\1[\#(8'#92 g%yézbéo%f%rdg %QUE%%&'EE’?% R ¥and
cogniRhareacgHticst arseptabla saibireiephfonsgientiating gluthmafsrresaptar funttiemt i on provi des use
of a compgiHaerd ' r ; | eating
A zhei mor e g Rg fg BT hect, LEiors SRR okt B ulo SRALAATERA ol Bhnies Loe
of a conpound. of formula : 1 9 NOVH 4. 0

=

F
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~
F O CH,
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 :
CH
H ¥
%, H i 3
0 N-5—~
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, GHo "
0 ' N—§_<
- O CH,
\E;r N
H
I




-4a for the manufacture of a nedicament for treating schizophrenia. A ninth
aspect aspect of the present invention provides use of a conpound of
formula: HOCHs CH3 .NS '~ OCH3 F for the manufacture mﬁﬁﬁflcanent
for treating cognitive deficits associated with schi zopﬂrg @ ent h
aspect of the present invention provides a conpound of fornmula : H H 1H3
S: NS-~OCH3 F or a pharnmaceutically acceptable salt thereof, for use
as a pharmaceutical. An el eventh aspé@ of the present invention provides a
corrpound of forrula: CH H3-..J HB CH3 Ns-- OCH3 or a

phar utically acce ble salt thereof, for the manufacture of a
nedi c tmqrwka %IJ’B"E rﬁ%@?ﬁﬂﬁent&rﬁ?ﬁ%ts@@%@&%r function. A twel veth aspect

of the preaemth aspectrtspen opthe prodest lm/eﬁﬁljmﬂb\mies(ﬁsei)ﬂé BothBound offdrmda :
/@/I\/ —§_<
" O . CH '

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




CHN-$ O CH3 F for the manufacture of a nedicanent for treating

Par ki nson' s di sease. DETAI LED DESCRI PTION OF THE INVENTION In this
specification, the term"potentiating glutamate receptot §f NOVt2084" refers
to any 1 9 NOV 2004 -4b increased responsi veness of glutamte receptors,
for exanple AMPA receptors, to glutamate or an agonist, and includes but
is not limted to inhi b|t|on of rapld desensitization or deactivation of
AMPA receptors to glutamate. A V\/ld'et\/arlety of conditions nay be treated or
prevented by the conpounds of formula I and their pharmaceutically
acceptabl e salts through their action as potentiators of glutamate

r ecepbegrpasasiespansivesersof gifanateseceptore) fatiexanmie AM sieceptvesdtoglutamgtatranat e
hypofangddrdf andl Eé?ude%%u?%yrﬁ)g!uﬂﬁédﬁuﬁrﬂgltl&? hﬂgie%@lasn‘iyaﬂ&ﬁ gleriﬁsa F]vé?i{)n%}(a”pl €
cogni tive di'sor ers neur o- degenerative ers such

di sea%MPAdg@Pﬁ@Sm@dtad@ﬁ%ntl as; age-i nduced menory inpairnment; nmovenent

di d

dystoni &, R Uk A B 2Luch as

cocai &gl theippiaroneseattivelly acgepiahis! salts thieth theinpelion asdeerdisirpnf g!etatreta i on

def

cogn ErPobhcleh; sl @Rl AELE Hose AREIACH Wifh B ACHIBHARKER 0L, o

I n ackf maydmatﬂclaed@@nrpmmbdlwder@rimtemmplarcegrmh@‘dmorﬂens. rewadegenesativeal 1 9
d f

for rruﬁ%dé@@sgéﬁ g@ﬁéﬁgﬁ%ﬁy §Q§ée1]a§é§el?t%\#ﬁéﬂe%9§§ g@ '?d-b['g?%ﬁ%ﬁ%r r]t Zr(r)n and

| ong zﬂmwe&hmow@aemmr@m suighyas tﬁhi!VEpdﬁs@ﬁSla Hngtqnisml”prwnmwhe use of

COMPRYHRRR ond gémrl'{s%n'sds%[asé hevdrt B EBlindUcel 3l sl B Eocipiadi L1 Ons. S 1t

isu rst oo one of ordinary Skl e cohpound of
f or m;:prgphqﬁamlnps @l@hp{-lnﬂucaqgitates) depress:on attentlon 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



NS-{ formula la OCH3 F is included within the scope of fornula | defined
her ei nabove. Mre speccally, fornmula |l is a racemc mxture and fornmula la
is the corresponding (R) 10 enantioner. The present invention includes the
pharmaceutical |y acceptable salts of the conpounds ddf §nggly gps or nul a |
and formula la. The term "pharnmaceutically acceptable salt.” as used
herein, refers to salts of the conpounds of the above formula which are
substantially non-toxic to living organisnms. Typical 15 pharnaceutically
acceptabl e salts include those salts prepared by reaction of the conpounds
of the present invention with a pharnmaceutically acceptable organic or

| norgani ¢ b®9d198¥ch salts are known as base additi orRCEEHI/H746Such salts

i nclude the pharmaceutically acceptable salts |isted in Journal of

Phar maceuti cal Science, 66, 2-19 (1977) which are known to the skilled
artisan. 20 Base addition salts incldde those derived frominorganic bases,
such as ammpnjum or_al kali or al kaline earth nmetal hydroxides, carbonates,

bi car bonat e<lysfungiign: hize gqmpeunds of formula bmay alse be uselul i #pRipYiRgy t he salts of

this i nvent irgmdr (ioth shof tertheang Wb teimhaist 18XhHg abi!t PRSHrdsBnRy dr oxi de,
ammoni um hydr car bonat '

oxjde, .potassiu sodium car bonate, sodi um
bi car bonat e ,mvﬁﬂﬁoé's@'?‘ﬁ(?ﬁs ‘b‘ﬁeeg]?%m?&{'%% OfE%H"H*ag Fﬂf%dr%m’%?fe%?&h 8? um
car bonat e, dmsbetchadiionke. The potassium and sodiumsalt fornms are
particularly pr r ' t articul ar
counteri ggn form’elfrtlg ‘@8‘%??{’& %‘?&fa%;bif/grdggp{&@?'g{ﬂh%gﬁa&\{\}gr‘ff)&gﬁ"ﬁgusuaI |y not of
a critical rfemyada: so |ong as the salt as a whole is pharmacol ogical ly
acceptabl e and as long as the countgiiop s not 1 9 NOV 2004 WO 01/90056
PCT/ US01/ 11746 _6 contribute ungdesi4 ecﬁ.@w@ °ti ggmiuibhe salt as a whole. It
i s'further understood that §thé¢ ajjové sdl tgy,may formhydrates or exist in a
substantially anhydrom'j' Fap iy ASs-Used herein, the term "stereoisoner”
refers to a conmpound mad p bf the sane atons bonded by the sane bonds
but having different thrg

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
ammonium or alkali or alkaline earth metal hydroxides, carbonates, bicarbonates
and the like. Such bases useful in preparing the salts of this invention thus
include sodium hydroxide, potassium hydroxide, ammonium hydroxide,
potassium carbonate, sodium carbonate, sodium bicarbonate, potassium

25  bicarbonate, calcium hydroxide, calcium carbonate, and the like. The potassium
and sodium salt forms are particularly preferred. '
It should be recognized that the particular counterion forming a part of any
salt of this invention is usually not of a critical nature, so fong as the saltas a
whole is pharmacologically acceptable and as long as the counterion does not



5 di nensi onal structures which are not interchangeable. The
t hree-di nensional structures are called configurations. As used herein,
the term"enantioner” refers to two stereoisoners whose nol ecul es are
nonsuperi nposable mrror imges of one another. eLBeNgy"ﬂm%ral center”
refers to a carbon atomto which four different gro tached. As
used herein, the term"diastereoners” 10 referes to stereoi soners which are
not enantioners. In addition, two diastereoners which have a different
configuration at only one chiral center are referred to herein as
"epiners". The terns "racemate", "racem c mxture" or "racemc
nndificatioﬁmﬁﬂﬁ$%r to a mixture of equal parts of eR&RUSiLHESS. The term
"enantioneric enrichment' as used herein refers to the increase is in the
anount of one enantioner as conpared to the other. A convenient nethod of
expressing the enantiomneric enri chnerf achieved is the concept of

co b EpoRbge trShad oo fplopaph S W 1B hstetoott r ot
enant i omer _skmialﬁﬂe paltstrhay fammhydtatesfortekist in aemmtuimawaanhydmmrfonﬂhus if the
initial ratio OfAé&E%d%@%ne{?@%ﬁno‘gﬂe%lsoﬁeé%ﬁ%gn?5 Lﬁ;;?ouﬁ? @ﬁﬁe{f 2ent 'n a

racem c m xture ehanti omBric enric 5 produce a
final rati ot sane ajoms bonded bethegame hendsdbuhhavingrdffepant thréee t he fir st

enant i omey 'cﬁné@%a!'ﬂﬂ%&ﬂr@&whkﬁ afelt®t ﬁtéa@hn eabieoThgth%?&&rﬂensmﬁaee Wi th

respect tot first g%ﬁantlorrer I's, 80% An_ee reater than 90%is

preferred, ey prefa figuraiigns. oiused hamsiy thedame P'P%'EIO'H?Fd an ee of
greater t harlei@&%mmtﬁlscﬁﬁe[wﬁrh@ﬁelryoledureefa&f ﬁcﬁdupeﬁmaﬁﬁabféﬁﬁfrd)rc enrichment is

teenni ues. THEATR oM ARAR Ik AR oSHb iR id Seatth it g

t.echni ques a rocedures uid
chr omat ogr apétyf d\sﬁeremtgromareattaﬁbed;rﬁss usgti birein, the termd'diastpreomprst at e chi r al

col um, €] Ugskreahs! tg,gagbﬁ,é@q,ﬁ H £5%8 f ation 1 9 NOV 2004
WD 01/ 90056 CEI'/ USSOU 11746 of ¥ % engl?l%hltl{))@%?l ]::"e“cﬁg?'?ﬁ?@ well within the

know edge oftSiRECHEHWRIFhAVS aﬁlffel"?“t Fenfigyration.gt only ppgechiralgegterate and "S" are
used her ei n referrediierdiyaslegichersn Dlﬁegﬁnns:“radéhﬂf@' Stacymicnpd@Bodre specific

configurati Q%cg&lc%o%mcétﬁ)ln" l%?emto a mm-trlJ?'e oit equal parts of enantiomers.
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



5 (rectus) refers to that configuration of a chiral center with a cl ockw se
relationship of group priorities (highest to second | awest) when vi ewed
al ong the bond toward the |owest priority group. The term"S" (sinister)
refers to that configuration of a chiral center mﬁtﬁ @dggFQh@Lclockmdse
rel ati onship of group priorities (highest to second’l en vi ewed
al ong the bond toward the |l owest priority group. to The priority of groups
i s based upon their atom c nunber (in order of decreasing atom c nunber).
A partial list of priorities and a discussion of stereochem stry is
contained in "Nonmenclature of Organic Conpounds: Principles and Practice",
(J.H. FletcWepl30gs$s at., eds., 1974) at pages 103- 120PCWsoudg®Ed herein the
term"Lg" refers to a suitable |eaving group. Exanples 15 of suitable

| eaving groups are C, Br, and the |ike. The conpounds of fornula I can be
prepared, for exanple, follow ng angkogous procedures set forth in

| nt er nati onal Pate gp%cat ?n Publ i cati on WD 98133496 Publlshed August

6, 1998 (Se&' BeLhH TR el Wihin g kaowledge of eheiiordnary sl ig Bygpounds of

fornula | aradforrrula | a can be prepared, for 20 exanple, as disclosed in

Schene |. The r gh artin terials are readily available to one
of ordinary ski r’ﬁ%ﬁ%% %}dts% usgréjg%?tptaﬁg?rp@gnw Hﬁdé%grga%? herwi se
speci fi ed ambera'@trpio@ﬁh@asﬂl@cmwnﬂwmﬂon of i dhirdlCenta0 dhe\WdMOR! 90056

(P%r/ gtsg 1/5(1,) 1 ?ﬁgtusﬁeéms Wt Lonfi &?@hdﬂ(& althifal SLrfed? with %omélatignsgﬂ (1) HGB 0
P of group priorities (highest to second lowest) when viewed along the bond toward

the lowest priority group. The term "S" (sinister) refers to that configuration of a
o chiral center with a counterclockwise relationship of group priorities (highest to
' second lowest) when viewed along the bond toward the lowest priority group.

10  The priority of groups is based upon their atomic number (in order of decreasing
atomic number). A partial list of priorities and a discussion of stereochemistry is
contained in "Nomenclature of Organic Compounds: Principles and Practice”,
(J.H. Fletcher, et al., eds., 1974) at pages 103-120.

As used herein the term “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.



02N Step ECH3 0 H~ NS-{ (6) Step F (4) 2N (7) F fornula la (8) In
Schene |, step A the nitrite (1) is hydrogenated to provide the primry
amne (2) as the HCl salt. For exanple, nitrile (1) is dissolved in a
suitable organic solvent, such as ethanol, treated pig NO§ (g)l,t abl e

hydr ogenati on catal yst, such as pal | adi um on carbon, treated with
concentrated HCO and placed under hydrogen at a pressure and tenperature
sufficient to effect reduction of the nitrile (1) to the primry am ne
(2). The reaction is then filtered and the filtrate 1 9 NOV 2004 WO

01/ 90056 PCT/ USO1/ 11746 -9 concentrated to provide crude primary amne (2)
as the HCl ¥10/20058his crude material is then purifi edrbsiiargehni ques wel |
known in the art, such as recrystallization froma suitable solvent. In
Schenme 1, step B, the primary amne (2) HCl salt can be treated with a 5
suitabl e resolving agent to provide t8e salt (3). For exanple, the primry
amne (2) HCl salt is dissolved in a suitable organic solvent, such as

et hanol and treated w th about an equival ent of a suitable base, such as
sodi um hydroxi de. The reaction issﬁﬁénﬁéﬂl‘ ed and the filtrate is treated
with a suitable resol }_/ll ng agent, 8 as L-malic acid. For exanple, about
0.25 equivalents of L-%mlic acid in % HY sui t abl e organi c solvent, such as
et hanol is added e, TP at Wbl sidpison 5, Hheated to about 75C
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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



allowed to cool slowwy with stirring. The precipitate is then collected by
filtration, rinsed with ethanol and dried under vacuumto provide the salt
(3). The salt (3) is then suspended in a suitable organic solvent, such as
et hanol and water is 15 added. The slurry is heated a%'{[g\;lg until the
solids go into solution. The solution is then allode g slowly with
stirring for about 8 to 16 hours. The suspension is further cooled to
about 0 to 5C and the salt (3) is collected by filtration. The salt (3) is
then rinsed with ethanol and dried at about 35C. In Schene |, step C, salt
(3) is converted to the free base (4) and in Step 20 D, free base (4) is
sul f onyl at e®WO9%?Pi6ovi de sul fonani de (5). For exanpl ePCHBIOVIWE) is slurried
in a suitable organic solvent, such as nethylene chloride and treated wth
about 2 equivalents of a suitable base, such as aqueous sodi um hydr oxi de.
The mixture is stirred for about one-%rour and the organic phase is

separ at ed. Therﬁr gnlc Fgase Is.then dri for exa azeotropic

d, b
di stal | ati on®Rf¢ i}, uBYide, %ruf’%prﬂ?%?'ﬂ@et(ﬁé‘smee'émﬁég nﬂ('ﬁ?ugel'he dried free
base (4) in inefptisiidhérspuiifiedby teciaijuesiwell lnlowa Xetipbe, sush b a catal ytic anount

of 4-di nmet hy n,. excess of triethylamne and nethyl ene
BRG] A0 suBlhie SRS

chloride is a rovi ti ssolution. The solution is cooled to
about 5C and tr elSseme 1, Isteplih the mimary anjoé (23 HEhsaliahn be treatpdwittda of f or mul a

Lg- S02CH( £H34\ Rl HBIRS adehPRY ROVdeTHE SHH]. FPoxa Hng action is

then allowed to warm {0 foom'tenperature over r@ﬂ%{é@@a ours- The reaction
i s then cool @HElsal sglivsoked '&ﬁcﬁ%@@%‘?@ﬁ“%@%"?ﬁpﬁtﬂfﬁhﬁm gndtreatele or gani c

phase is themtrﬁeﬁﬁ&trafﬂteqdwﬁéﬂ oha siiedioWabd) sﬂéﬂﬁ sodﬁlﬁﬂ’uydfﬁxlll& e/ 2004 VO
01/ 90056 PCT/ U

b d d di
oul Tate, f11anen s Tl and bENPTE RSNl o Sl reb g RBONRoY 1 onan de
(5). I n Schead-thalicsacidp FBr exswiplen abovt 0.85 eqlivalantaoftLrmailieccitidn or ovi de t he
p-ni tro jglerdahé ¥gali @golve]}@ ﬁﬁcﬁ&e&ﬁdcnbﬁé‘g{iééd té'd'wleffﬁ%@"ﬂ@ sglﬁﬁorf i§_combi ned

with trifluoroacetic sult olvent m Xture, such as

met hyl ene chiP&? ﬁ“i’féedéﬁéb%ﬁﬁ SrRnd stied ey shoyt 30 mgtutegoTh@sqhﬁloagdmn - 5C and
about 1.2 edqaliowad ®rtos! swiwhyO@ls stifringi Tﬂﬁb mblpnafe .améa coffectdd9 Rlirbford, e m xture.

Egﬁr ;egﬁél ,?Er %gmwﬁa@!}éx{d& tﬁ'ﬁ?{ugﬁ% é(?%w.lmtg provrde the sa‘t%) g gétlt (\33) Lo about 5
then suspended in a suitable organic solvent, such as ethanol and water is

15 added. The slurty is heated at reflux until the solids go into solufion. 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 basé, 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



The reaction mxture is then diluted with nethylene chloride and water, and
10 m xed for about 15 m nutes. The aqueous phase is then separated and
extracted with nethylene chloride. The organic phase and organic extracts
are conbined, treated with water and aqueous base, S?%ﬂﬂﬁ? 0% sodi um
hydroxi de. The pHis adjusted to about 6.5 to about - t Wilat ur at ed
sodi um carbonate. The m xture is stirred for about 10 to 15 m nutes and
the organic layer is 15 separated. The organic |layer is then concentrated
under vacuumto provide crude p-nitro derivative (6) which is carried on
directly to step F. In Schene |, step F, p-nitro derivative (6) is reduced
to the p-an™R81P%Erivative (7) and isolated as a sui PEBVYEESt, such as a
p-tol uenesul fonate salt. Mre specifically, crude p-nitro derivative (6)
Is dissolved in ethanol, treated with 20 a suitable hydrogenation catal yst,
such as pal | adi um on carbon and pl acd@- under hydrogen at a pressure
sufficient tgo effect rg ductuﬁn of t | vative 56) to the

r r
p-ani no der i QTR djed ofgfanhydiols; s '”f"sgup?t!?'tf@t?'@g andipangsniretedt e concent r at ed
under vacuwnielalawmmm provitbesuffereamideo(5ier i vative (7) is dissolved in a

Sddeq an equ val DSCTeNE L Siop B SRS O RHELEH BRae e bRl Foni ¢ aci o
monohydr at e dﬂ"l’ﬂfw%ﬁ)rMpfﬁgﬁpemﬁcaﬁh|Slslf0nsmldat($)0$1001‘sb1m&dewthanfhieubaMFBE and the
slurry issstidgdigd sﬁl%leaé?%l’ﬁc sblveRt rﬁ’lxtt]l%uélﬁrh ay?ﬁ'e y‘fén\é chi$ridearghen filtered and

rinsed with MIBE/ T provi am no derlvatlve(7) I'n
Schere 1, st&h F ﬂf-‘erg‘}?ft“ Bol%ﬁolaba*ftrsé? ?'ﬂaqogbgﬁ%‘ﬁ'% af§8%he 30
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suspende |gacq0§dé|f{) oﬁt:g ?9&% vegi%e[nfﬁagwgg% nmet en chl oride an

treated with Pum bi car bonat e
until the pHhefreacken mest}m%@dber;ﬂiatséwrﬂsmmbne &l@ideﬁnémptwsaas are separat ed,

and the %gﬁﬂk&fﬁrﬁb%ﬁtﬂslﬂmh@ ?W&uﬁ&%@@@% s@ﬁé@t@%ﬁ&”% -11 is rinsed

with 5% sodi um ar bo e wat er en concent under vacuumto
provi de free® ‘g‘zéjc e'!%‘?@”p%* HifcRIers RaR prEprEainic exfiacteafee  preferabl y,
methyl t - blmydbmea! hlelatedt\rmnafaf@@hd gqamams%dsez@hh @@w%wurnrﬁﬁwr&mm solidis

collected b >‘rrTe FJHtlé Sﬁjus(?&i tto%bgut%vé ﬁj) G g wfﬁ aEu fisd sodS um c(,arB)onate

The mixture is stirred for abaut 10 to 15 minutes and the organic layer is

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



5 1n Schenme |, step H, free base (8) is treated with a 3, 5-di benzoyl
chloride to provide the conmpound of fornula |la. For exanple, free base (8)
is combined wth about 1.15 equivalents triethylamne in a suitable
organi ¢ solvent, such as nethylene chloride. Abou %A@quw yalents of

3, 5-di fl uorobenzoyl chloride is added to the sol ut on1tenperature
and stirred for about 1 hour. The 3.0 reaction nixture I's then washed with
wat er and dil ute aqueous acid. The organic phase is then diluted with
acetone and washed with saturated potassium carbonate, dilute agueous
acid, dried over anhydrous magnesium sulfate, filtered and concentrated
under vacuutPW%¥F6additi on of ethyl acetate. The resPEifés0lYMscrystallized
by addition of a suitable organic solvent, such as ethyl acetate. The i5
resulting solids are collected by filtration and dried under vacuumto
provide the conpound of formula |a. “Ifln addition, step B can be skipped and

the primary .agin t can carrjed on directly to step D after
converting if% nqsggfvﬁé)\slé sggluggtg%arbqnﬁtetﬁgt f ﬁﬁ‘ih'gp coqcf?,gtrqg%ﬁggérnd of fornula I
i s ultimat elvacpnelpgraite 2@ bake (&).nad thisds yc;ldetihi@thgﬂ)etpauadﬁoref formula la can

B ot &P o Ry Ry R or, B 2 L DB bR TR S GRS ™ 11 T

reagents and star are r avail e of ordinary
skill in theobgeted bx(fifratignistarevidernugfiedireedase (&)t herwi se specified are as

previ ously defl ﬂlﬁ@chém@l B @%éb%é%é@@&é@wﬁqé%ng&?&%rldéz 02N (9) 02N
(14) OH st ep 681 02N P
prowde € compoun offormuala For example, free base (8) is combined

with about 1.15 equivalents triethylamine in a suitable organic solvent, such as
methylene chioride. About 1.1 equivalents of 3,5-difluorcbenzoyl chioride is
added to the solution at room temperature and stirred for about 1 hour. The

10 reaction mixture is then washed with water and dilufe aqueous acid. The organic
phase is then diluted with acetone and washed with saturated potassium
carbonate, dilute aqueous acid, dried over anhydrous magnesium sulfate, filtered
and concentrated under vacuum with addition of ethy! acetate. The residue is

- 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.
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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



WO 01/90056 PCT/ US01/ 11746 -13 about 16 hours. The salt (10) is collected
by filtration, and the above reslurrying process is repeated. The
collected salt (10) is then dried under vacuum In Schene It, step B, the
salt (10) is treated with aqueous acid under standqr? M@mmeQOns wel |
known to one of ordinary skill in the art to provide the 5 free acid (11).
For exanple salt (10) is conbined with a suitable organic solvent, such as
nmet hyl ene chloride and treated with 1 N HClI. After stirring the reaction

m xture for about | to about 3 hours, the |layers are separated, the organic
| ayer is dried over anhydrous magnesium sulfate, filtered, and
concent r at e®WOIHBY¥ vacuumto provide free acid (11) PCHUSOVH78chene ||, step
C, acid (11) reduced wi.th a suitable reducing agent to provide the prinmary
al cohol (12). For exanple, acid (11) is dissolved in a suitable organic
sol vent, such as tetrahydrofuran and-18reated with a suitable reducing

agent, such as bograne met hyl sul fjde. The reactjon is then heated at
reflux for 33’855}1% hoUR, g,saléég} ig goliegte By fitretiampanodbe pkova rrslugiagiched wit h
sat urat ed 1.pgrogess ssspaatadc ahbenrtied sdity@0)ie arhidaes Widsk vacgurh.S then stirred for

about 3 hours a h 0QR.o ni g Layer is, separated., The aqueous |ayer is
extracted with glqgﬁb?lﬁglqlé&e%gagﬁ% Q@I){%/%?ﬁt‘?d‘g' usqus agid H{ﬁeéne chl ori de- The
organic | ayeﬁtarumd Oon@ﬁmﬁsovellé(ﬂmmﬁobse afrctrdinmrlskilhiadhg avkie [pedtidedttieh  sat ur at ed
nder vachuntaea SO ¥EF il 0es o mbidch fhfa stibbib Bl Bl 17°° 01 o by
primary al coWehagmethyiege ehlerideisnd eated ithe 1N HCh Aftenstiring tarepstigni ve (13). For
exanpl e, prinmie fof #RR0 to(abdlt 3 KouRQIRIYRE e béhanitat the@RfAniceMF val ent  of
brtani ¢ ol Ve SRLnBEE FRoUR et BT e RPCEBEA G T s added about
25 1.5 equi watwem ® wdvidk fedeadd (dt)odi car boxyl ate. The reaction mxture is
then stigged f 8 r S Q(?mg ith water and
extract e%léwi t h_glh %ﬁ%ggi Set&gg’ %‘rﬁt@n@o ve%g‘@] Egéékf?ﬁ“éfsf éﬁﬁg&%ﬁ@ chloride. The
or gani ¢ ext rPiedde the B"m%"dﬁEPh‘é%,2)-quT@HﬂW@racﬁir(ﬂﬂl)d~°r@%@'Vﬂ%@ﬁ@lﬁm sul fate,

filtered, anfig@fyerehl sidts tetRHRITOMRAE dHMreAiB@WHIES kBl RidUbig €d by running
t hrough a plu as et hyl

acet at e/ hexfH¥ "t(()%u.c I)alsltbg%ﬂg giﬂ%‘*‘?‘ﬂ@"’p Sﬁg‘;“%“ﬁit‘)lﬁ R H8Stad at ot or

about 5 hours, cooled to room temperature and quenched with safurated

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



derivative (13). In Schenme I, step E, the phthalimde derivative (13) is
converted to the primary amne (14). For exanple, phthalimde derivative
(13) is combined with a 1 9 NOV 2004 WO 01/90056 PCT/US01/11746 -14

sui t abl e organi c solvent, such as tol uene and treatpg Np;,h%[m excess of
hydrazi ne or a suitable hydrazine equivalent. The réactio I Xture is
stirred for about 45 mnutes, heated at about 99C to about 95C until
starting material disappears, cooled to about QC and the primary am ne

(14) is collected by filtration. 5 In Schene II, step F, the primary am ne
(14) is sulfonylated to provide sulfonamde (6) in a manner anal ogous to
t he procedul@0H¥8¥ri bed in Schene |, step D above. FGISBWEHE ||, step G

the sul fonam de (6) is reduced to provide the free base (8) in a manner
anal ogous to the procedure described in Schene 1, step F 1o above. In
Schene |1, step H the free base (8)14s treated with a 3, 5-di benzoyl

chloride to provide the copmpound of fornula la in a manner anal ogous to the
procedur e déE‘iﬂ%Y%%ﬁaq'%s@@ﬂgg‘écﬁla,st Y885 apf_q%?ﬂe%\@]@]qq SRessighhskae 11, step A
can be ski pped saitathlet Hyeraaine dqui@)ent: aFhelreactidd mixaurd is etiradifodibbaedd y to reduction

step C. In ' n oformula | 1s ultimately prepared.
The fol I ow %@*@ex%ﬁ%%%é agéb@utﬁﬁf%’@ﬁbggﬁ,e B'ﬁtlr’nf’/'ta'iﬂ%maf’%a'ﬁﬁpﬁ"??{%nded to limt
t he i nvent i ¢Rolpthtocabpul@G.ant the primatyeamine @AM sollacted byfitinatber i al s are readily

20 availaple to r k] b l.di cat ed

ot her wi s? t he 4@3@@‘?3.6%;2@;@%@@3@{arﬁggeggﬁﬁg@fgpﬂgggﬁo I'(?bdi S under st ood
by one of orfHfargridedR)ipr mangeranglogqus to figipracreure fgscebad ip Svhemalat i oner s of
formula | cateplieapvepared by starting with, for exanple,

(R) - 2-phenyl - 1-pr | anj,ne. o S) = 2-phenyl - 1- pr | ami ne,_rather than the
racemate of 2- pﬁg%ﬁ{? mﬁr%‘??y‘%a"ﬁﬁ %Vg?"%'?’geoiés Pé%dé'%fﬁér @e%?efr%mound of
formul a | udeem(8sinanmanner eeddgoigiodise metdduterearmibedintIvberme , stepch  as t hose

descri begd, bypdye Jacques, et al., "Enantioners, Racemates, and

Resol utions”, John WI e}/ and Sons, Inc., 1981. Exanples of such resol utions
. in Scheme 11, step H, the free base (8) is treated with a 3,5-dibenzoyl

chlaride to provide the compound of formula la in a manner analogous fo 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



I nclude recrystallization techniques or chiral chromatography. As used
herein, the follow ng terns have the neanings indicated: "eq" 30 refers to

equi valents; "g" refers to grans; "ng" refers to mlligranms; "ng" refers to
nanograms; "L" refers to liters; "mL" refers to mll{l9 (NOYs200uL" refers to
mcroliters; "nmol" refers to noles; "mmol" refers to mllinoles; "psi"

refers to pounds per square inch; "mn" refers to mnutes; "h" refers to
hours; "C' refers to degrees 1 9 NOV 2004 WO 01/90056 PCT/USO1/11746 -15
Cel sius; "TLC' refers to thin layer chromatography; "HPLC' refers to high
performance |iquid chromatography; "GC' refers to gas chromatography; "R1l"
refers to r MWW factor; "S'refers to part per ni PEVEHVHHEN-fiel d from
tetranethyl silane; "THF" refers to tetrahydrofuran; "DWP" refers to NN 5
di met hyl f ormam de; "DVBO' refers to nethyl sul foxide; "LDA" refers to
lithium dilsopropyl amide; "ac" referl§ to aqueous; 1PrOAc" refers to

| sopropyl a at e, ~wELLOAC” . refers to ethyl ate;, "EtOH' refers to ethyl
al cohol ; " C%tlfmsf‘ep'ec% oiPTg o%ﬁﬁygh%‘r?matw '“ﬁgi@r 59?‘%"8“’559{1 butyl et hyl

et her, " DEARerfogfancs liquid clirematgdraphyZ'Gl” eafers dxgdsatmmatobidphpy "Ryefers to
N,N,N, N t nedi.anne. . and..to, "RP' refers to room

t enper at'ur e%@x%%}éﬁtﬁhgiog’asgﬁfﬁg# %s*rt Wrgylltog_qgwg—ﬁglgﬁom uor obenzam do hen
ro- 2- pr opartetsamdtbyisilane) ETHA Tefers Tohtetrahvidrafuram ripiBh@ferstopy;ldpar ed i n a nmanner

anal ogous: t Q. e @Sl WJ i N kit ernational

Pat ent AESpI ﬁé@?@%ﬁ“ﬁﬁ'ﬁﬁhgw isgnﬁe?vﬁg\éé pjgrg?@gi pub“ﬁPéﬁ%{fréAjtﬁé{t}i 6, 1998 from
3, 5- di f | uor SHieepreRMamigs: (A Frfers 1gy aqtpoust TIRIOIAG” refarvtodsopropyicoeipteund can be

gr Epar edI in "gtcrrfmmrswahwa@sﬂae;ffz@w?efé@% &hﬂ%ﬁ:@h&;@ﬁgéﬁsf‘éf&@ﬁﬂl gengr al LyBi n
Schenes | an a re specifica S [ibed in exanples 2 an

bel ow wi t houﬂ'eté?ﬂﬂl’ Qﬁiﬁg‘pfﬁﬁés *B&%‘Wﬁf‘ﬁ%‘ft@?rs‘% Wg‘?ﬁ@%hﬂppr eci ated by
one of ordi rexegicarkddylats; (TMBEBATEters tyDEN, NS etefrdmatipiidtyyleneditiming, &I0 ML 3- neck

flask fijsedgyt 15hh t hernonet er, 3,5-difluorobenzoyl chloride
(1.13 g) was adf&fﬁ%p@m&ﬁwfégﬂ%

Example 1
Preparation of N-2-(4-N~(3,5-Difiuorobenzamido)phenvi)propyl-2- -

propanesulfonamide.
CH
v @ CH, .

0 N-8—(
E 0 CH,

\gl\N

H

F

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



25 stirred sol ution' of

[ 2- (4- am nophenyl ) propyl ] ((net hyl et hyl )sul fonyl)am ne (1.50 g) and
triethylamne (625 ng) in nethylene chloride (200 WH) a& ro, tenperature
and under a nitrogen atnosphere. After stirring one GuNOW¢

tenperature, TLC showed that the starting aniline had been consuned. The
organic | ayer was washed once with water, dried over potassi um carbonate,
and concentrated 1 9 Nov 2004 WO 01/90056 PCT/USO1/ 11746 -16- under reduced
vacuumto yield the crude material (2.61 g) as a solid. This crude

material was purified by recrystallization from hexanel eth acetate 1:1 to
yield the POM¥%%¥onpound (4.64 g, 71 %) as yeIIOM/B?V@¥Hﬁ§5

M P. 158C-160C. lon spray MS. 397.1 (M + 1). 5 Calcul ated for
Cl9H22N22SF2- H2G:  Theory:: C 55. 03, 5.83, N 6.76 Found : C 54.63, H
5.84, N 6.61 Exanple 2 zo Preparatioh of N 4- 1 R)-1 -nethl -

{j (methyl et hmhé&e&&&av&djm@ﬂéne& ér&cmﬁéwha @15@%%'3%3 aﬁ.ﬁ?&?@/&& car boxam de.

H 10 CH3 S -~ Prepar ati on of am ne HG .

NH2 HCl 15 s&qff@??éwas P'gtf%bmecwa%ﬂaw%hmefﬁwra&gf@ iddpar at us under
ni trogen waahe:mrc@ﬁ@omt(emg/ez%?/awdub\adﬁystmsom 36800 1@6‘&5 g), ethanol

(6.36 L), W}/Wﬁ&g?ggwgﬂe (636 g, 4.85 noles) and finally

concentr at ed c acid (613 g, 5.6 nole). The m xture was
stirred r‘:aplaﬂlqumedfomglmmaﬁ-m to 75-78 psi with hydrogen. The m xture
was then headlhedryt & 890&%4H 53X & 6F6hours. 1H NMR anal ysis of an aliquot
showed | ess Fionagh: S2646%rH 5. N 6.61 '

Example 2
10  Preparation of N-[4-({1R}-1-methyl-2-

{[{methyiethy}sulfonvilaminolethyl)phenvil{3, 5-difluorophenviicarboxamide.
G cH
il 3
-5~
- 5 it QL' 6 o

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



material. The reaction m xture was depressurized and filtered to afford two
lots of filtrate that were concentrated under reduced pressure to -'400 nmL
each. To each |ot was added nethyl tert-butyl ether igm éﬁ[ﬂ*Z L each)
and the 25 precipitated solids were allowed to stir o h Each | ot was
filtered and the collected solids were each washed with fresh MIBE (100
m.) and dried overnight. The |lots were conbined to afford

2- phenyl - | -propyl amine HCl (634.4 g, 76.2% as a white powder. 19 NOV 2004
WO 01/90056 PCT/US01/11746 -17 1H NVWVR analysis of the free base: 1H NWR
CDCl 3, 300 MHz) 8 7.32 (m 2H), 7.21 (m 3H), 2.86 (m 2H), 2.75 (m 1
I(—|), 1.25 (dWO814%%6=6 9), 1.02 (br s, 2H)., Preparati?)éifmsmﬂ%

of (2R)-2- phenyl propyl am ne mal ate. H2C - CO2H bi 5 . Schene 1, step B:
To a dry 3-Liter round bottom fl ask under nitrogen was charged

2- phenyl - | - propyl am ne HCI (317 2 9,7 1t 85 nol es), dry et hanol (2.0 L) and

NaCH beads (1 8 di ti onal ethanol
(500 ni). é%@i?"dﬂ‘@'ﬂﬁi i%%hﬁkﬁ(cgcﬁaﬁb%aﬁﬂ ggéul ting mlKky
lo white Nacm.21s(a1,sls),ms¢nfzu)mmdn 1N), 1325 (dL6vt, J86.9) mmf(brlstzmte was anal yzed
by gas chromatography to provide the amount of free amne, !

2- phenyl-l-propyl am ne, (1 85 nmol es). A solution of L-malic acid (62.0 g,
0. 462 nol e, Hiepsmation &g itednaléte 320 nl) was added dropwi se to
the yellow filtrate and the soI ution was heated to 75 C. The sol ution was
stirred at 75 .C for 30 m puteg.cldhe heat was is renpved and the sol ution
was allowed to cool slowly. e,resul |ngth|ck recipitate was allowed to
stir overnight. The precilpi W i}l t eio 00218“ ed under vacuum after
ri.nsing with ethanol (32 to affogd (2R)- phenyl propyl am ne nal at e
(147.6 g, 39.5% as a white crystallife solid. Chiral GC analysis of the
free basé& 2-phenyl-I-propylam ne reveal ed 83.2%e.e. 20 enriched in the
R-i somer (confi gbehemedrstepds Tssdiydddemoandipdiohflasieindetnira@Amasi son, via

chiral  HPLC, cotfiob§ 2 GAMITRE BloplibinB YR [APLG, 188 mbieR 8 tRdnol 2.0 1)
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

10 white NaCl salts were filtered. An aliquot of the filtrate 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

15 removed and the solution was allowed to 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.

20  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).

25 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



propylamne). 1H NWR (CDCI 3, 300 MHz) & 7.32 (m 2H), 7.21 (m 3H), 2.86
(m 2H), 2.75 (m | H, 1.25 (d, 3H, J=6.9), 1.02 (br s, 2H). 25 A slurry
of (2R)-2-phenyl propyl amine malate (147.1 g, 83.2%e.e.) in 1325 nL

et hanol and 150 nl deionized water was heated to refj hqv gmﬁ, C until the
solids went into solution. The honpbgeneous sol ution was | owed to slowy
cool wth stirring overnight. The precipitated white solids were cool ed
(0-5 C) and 1 9 NOV 2004 WO 01/90056 PCT/US01/11746 -18 filtered. The
collected solids were rinsed with ethanol (150 nL) and dried at 35 Cto
afford (2R)-2-phenyl propyl am ne nalate (125.3 g, 85.2% recovery) as a

whi te powdeMO0#P¥6al GC anal ysis of the free base, PCI/USOIL11746

(2R) - 2- phenyl propyl am ne, revealed 96.7%e.e. enriched in the Risomer. 5
II'H NVR (CD30D, 300 MHz) 87.32 (m 10 H), 4.26 (dd, 1H J=3.6,9.9),3.08 (m
6H), 2.72 (dd; lH J=9.3, 15.3), 2-38—(dd 1 H J=9.3, 15.6), 1.33 (d, 6H,

J=6.6). P t' f (2B~ h J t t hyl | f |1

o H o Ry e Clebhs i Rune oo DRl AT wl Fand b5, ca sl ur vy of
\(Nz S) aédgge E)Pbﬂb @mﬂj QZR)Qtheﬁﬁbl@bﬁarﬁlag fhaBite 925194, 85219 récg\rfe?%aggig }??gd mat )
room t enper at gf’]l‘ﬁ%%c ms§ﬁgt?1egp©§# 6(2532 B9eat ed and

gravi ty fil trethbdlaﬁﬁ% aeZrtichedriotheR-kohérom fl ask wi th a CH2C12 rinse (200

The [ esiyl P P PRY S dried via
azeot rop|g F's M'??%éalbg)e?’w@gabéﬁ%p? 16?“ J]%](ég’ﬂmﬁ *ﬂgéﬁe rconcent r at ed
to 600 nlL at6HtHhTBddetH, =P8 ekbeld)r 238/(dd, tH, 9+9.8,| 18t6),0033 (d, 6Hhrieegh a sinpl e
distillation head. Heptane (1000 m -) was added and the solution was
concentrat ed aga| n at at rmspherl C pressure to 600 mL using a nitrogen
‘purge to i ndiegAa 4 I8IopY Dsuifpe gl pot tenperature was
20 109C. The sol ution was cool ed Hocqoomt&qrperature under nitrogen with
stirring N-4

0 CH,

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.



to give a clear, colorless heptane solution (600 nL) of

(2R) - 2- phenyl propyl am ne. To this solution was added

4-di nmet hyl am nopyridine (6.04 g, 0.0494 nol), . trifs;ghnbgnhﬂﬁ (200 g, 1.98
nol es), and CH2CI 2 (500 nlL). The m xture was stirred! 25 m t enper at ur e
until a clear solution was obtained. This solution was cooled to 5C and a
sol ution of isopropylsulfonyl chloride (148 g, 1.04 noles) in CH2CI 2 (250
m.) was added dropwi se with stirring over 2 hrs. The m xture was all owed
to warmgradually to roomtenperature over 16 h. GC anal ysis indicated
conpl ete consunption of the (2R)-2-phenyl propylam ne starting material. 1 9
Nov 2004 WOY@PY988056 PCT/ USOL/ 11746 -19 The stirred PBESAVE™pas cool ed to 8
Cand 2 N HCl (500 nmL) was added dropwi se. The organi c phase was separated
and extracted with water (1 x 500 m&g and saturated NaHCO3 (1 x 500 nmi).
The organi ¢ phase was isolated, driéd™ (Na2SO4), and gravity filtered. The

filtrate was congent.rated, under r C 5 re to.provide
((2R) 2- phenyl pr 2@1‘/’1‘}'{? f?‘g?%iﬂ"%gﬂ? ?g(ﬁ??cf%ﬁﬁi(g (@éﬁd,wasggggd as a pale
yel l ow oi | . di¢pwideR ThEDQaSic pBAR Waszpparded altilextrarte® tih wate2@d x(800 3H), 3. 89
br t, | H J5 ) . - 2.98 (m
(1H), 1.30 (dﬂqué L%’%ﬁ%ﬁ%é@ 8903'@;2 Tﬁ‘%f%}“%b?%“?ag,'&%‘fd' gl 9). i o
Pr epar at i on (88250R Biyd grayiy fikeredo phedfitiyaty wasgopeert@atediungeraeduged sul f onyl ] ami ne
- toluepe i f’dgh 0 11 H3 OCH3
gc henme | ?s%£%ﬁ§°§%ﬁgﬁagbﬁny E%PW@%&“ yeléam)%lﬂfgn W tﬁ ﬁ (ésstolg’r rod,
96%) as a pale yellow oil. "H NMR (CDCl3, 300 MHz) & 7.34 (m, 2H), 7.23 (m,
3H), 3.89 (brt, 1H, J=5.4), 3.36 (m, 1H), 3.22 (m, 1H), 3.05 {m, 1H), 2.98 (m,

1H), 1.30 (d, 3H, J=7.2), 1.29 (d, 3H, J=6.9), 1.25 (d, 3H, J=6.9).

10  Preparation of I(2R)-2—(4—aminophenvi)propvlIl(meth-ylethﬂ)sulfonylIamine p-
toluenesutfonate. '

H'.- CHS

0
"] H 1 9
N-§— HO-S—@—CHa
'O CH, i
HN

" 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
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).



t her rocoupl e and nitrogen purge at'25 C, was charged ((2R) -2 i5

phenyl propyl ) [ (et hyl et hyl ) sul fonyl Jam ne (5.00 g, 0.0207 nol),
trifluoroacetic acid (15 nlL), dichloronethane (1.2 nlL) and heptane (8 nL).
The mixture was cooled to - 5 C and 98% fumi ng nitr{q NOYd240%. 60 g, 0.0249
nol) was added dropwi se. The reaction m xture was stirred at -5 to+5 C for
3-5 hours and then warned to 20-25 C. The reaction was allowed to stir
until GC anal ysis reveal ed 20 that

((2R) - 2- phenyl propyl ) [ (net hyl et hyl )sul fonyl Jamne is less then 1 % (area

% . The reaction mixture was then diluted with dichl oronmethane (20 n) and
diioni zed wHPSP%UF0 ni), and the mixture was transfePEBESIVHTE suitably
sized 3- neck bottomoutlet round-bottomflask. The m xture was stirred for
10-15 m nutes. The aqueous phase was separated, extracted with

di chl oromethane (1 25 x 20 nlL), and%he organi c phases were conbi ned. To

th i h d t, 0% 10 L dth H
was. ad) ust ed o S 1686 TS ioplaiing Ttk wdRBORMe. Alter 10-15

m ni nlt es gf m&dphemyﬂgropyI]ﬂmeMyW)mlfohﬂymmeym)ee(aar ag 8?1 \e;\gdog?ggggg rated to
n under

I%CT ? IUSO 1/ 11ﬂ{%c?pﬂg@%oﬁgﬁeﬁﬂﬁy%ﬂf)@ﬁfﬁ@]?ﬁge '\d%@Hﬁ)’fIz& ning the m xture of

[ (2R)-2-(4- mirqnh@rpvﬂé!i@pylli(meﬁmeﬂ]y[)%uhfenyﬂymmemas)cﬂuﬂed with ethamd! ard wig 2R) - 2- ( 3-
ni tropheny! )tpgn@e»ba{o(mrrwdtﬁémmf dfk%mm%gmg (M %\L (2-

ni trophenyl) nme | et h sul'f onyl ] am ne w t h et hanol

and was 5 t r‘gﬂgﬁe{\”{dgﬁn‘{'?g 5\%/?2 hgeq! rl4é nih rﬁ?‘ﬁ@“ mixturg “613 5% Pd on C

(rinsed in wydfbgbnaidd fofe-Z0oursdR2sPCiunBaRGE bRiadh off ﬂg@% - 45t rﬁlL) t hTh(eI:
unt i e

Grea o of 1 (RS erodHilrE AR B eO e (RS RA R D TPony ] ari ne was
great er tharred@a nittiee waefiterédihraungh Hyftocfollvved by bt ethanb! fifveqemiLilyf | o fol | oved
o7t ol uenioul 1 on Sl ik P osnh RSl EER 150 Sdded wiih
stirring at monopgdrate (3o 0.9208 mmad) wassiddewithatiging ati2?G2910 aikenVTBE (22 nl)
{7 e and B ity W BB ARl Ul Y
stirred for 1-2 hours. The slumy 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).



with a 3:7 (v/v) solution of MBTE and THE Thi s process afforded [(2R)-2-(4
I s am nophenyl ) propyl ][ (net hyl et hyl ) sul fonyl ] am ne p-tol uenesul fonate in
53.5 % vyields as an off white powder. Chiral analysis of the

freebase, 1(2R) - 2- (4- am nophenyl ) propyl ][ (et hyl et hyl &s%\; c?mﬂ ] am ne,

obt ai ned extractively from

((2R) - 2- (4- am nophenyi ) propyl ][ (met hyl et hyl ) sul fonyl ] am ne

p-tol uenesul fonate, showed %e.e. of 99.5% 20 1H NMR (CD3CD, 300 MHz) 8
7.70 (d, 2H, J=8.4), 7.43 (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, 1 H J=6.9), 2.99 (g, 1 H J=6.9),
1.29 (d, 3HYO§H¥%%) 1.23 (d, 3H, J=6.6). 1 9 NOV 20B@IWRENDH690056

PCT/ US01/ 11746 -21 Preparation of

[ (2R) - 2- (4- am nophenyl ) propyl ] [ (et hﬁiet hyl ) sul fonylJamine. H CHg N O CH3
p CH3 N Schenme 1, step G To a suspefisi on of [(2R) 2-(4-

am nophenyl )mgopyl | : . e
s 0.0961 nol T C agquedus NaHCO3 unti |
the pH of the aqueous phase was 6H5CH3TII|'I€9 pblasses vvere separated and the
~N2HCa8-§4 x 100 ni), H20 (100 ni), and

0 CHy

am nophenyl ) propyl ] [ ( net hyl etliw ul fonyl]am ne as an oil. After diluting
the oil 10 wit | et et h 50 m, l'i zati on began after 10 m n.
Cauti on: Heat o;bcg‘g?"?%'tséefqé i??%ﬁ‘?péﬁi&‘e‘éf(@%ﬁé’?‘lto boi|. After the exotherm
subsi ded ( 4%aminapbergdpropyliiiretiyletyistionijamias pholidresefbnatert.zge filter cake

was washed W, 9?1 mgﬁ?ry'%%(ﬁb@%m‘_?wé% adadd gg‘taratea%gu&ruk WAHBBdﬁrqti] fgduced

pressure to
‘ai nophenyl )Péﬂ‘lfﬂlﬂl JaueerstARGseVaRf.5.s The nhagasiwaie Aeparatad andfhe 8@anic%) . " H NMR i s
(CDC13: 300 giEd wak washed ith 59%h~taH¢e§ 831;) 100611@6!42@(108 'ﬁhr.) Jan§ 4) 3.83 (m IH,
3.65 (br s, sg)ntt fQ’ &‘E& g_ 1.30 (d, 3H,
J=7.2), 1.2&°p¢gntratediopy Y282 (4, 3H J 6 9)
: ammophenyl)propyl][(methylemyl)sulfonyllamlne as an oil. After diluting the oil
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-
- aminophenyi)propylli(methylethyl)sulfonyllamine {21.7 g, 88.1%). THNMR
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).

%sulfonate (41.2 g,

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.




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. Schenme |, step H [(2R)-2-(4-

ani nophenyl ) propyl ] [ (net hyl et hyl ) sul f onyl ] ani ne tql gwgpgﬁnat e (60.0 g,
0.140 nol ), suspended in dichloronethane (376 ni), e W th

saturated 25 aqueous NaHCO3 in an anount sufficient to bring the salt into
solution. The organic phase was separated and washed tw ce w th aqueous
NaHCO3. HPLC anal ysis showed conpl ete renoval of p-toluenesul fonate from
t he organi C“Phase The organi c phase was dried (MgSO4), filtered, and
chilled to WPIU63 5. djf| uor obenzoyl chloride (27 PCHUSPUIHA ol ) was
added dropwi se over 10 min 30 and the m xture was allowed to warmto room
tenperature with stirring overnight. 19 NOV 2004 WO 01/ 90056 PCT/ US01/ 11746
-22 After conpletion of reaction, t h@2mi xture was diluted with water (100

m.) and acetone The ases re separ.a nd e organl c phase
was washed vvith rfo'ﬁﬂé@ ?I?ﬁeépofb%'eﬂ reyvag £ NGM@W%@ QBQ and 0.1
N HC (1 x agd@cethhe (Tshml.)ommmasezpﬂuerseepmated;,mdrﬂwc&gbrmnﬂha@emwnt rat ed to a
solid. The ] or at ed
twce with e\?ahSﬁ? gcemg#?wf@gﬂ%@ d)‘{Noﬁér(gpf 39?@?@6&8% 1%@(@?0%,[ hane.
The residue mlt)r dhe prgpnie ghase was se@raied andeancentretedde Agtlidadbeat e (150 m -)
and this gi wwamlnspemdqﬁem ab@taie%db&e@efpfo%éhm&'vﬁ%thgpl ution. The

solution was_a roo erature_over ours, and the
suspenS| on V4§ }%&%@%E?WW%W?S gég&gg MeiGane. ThededdweWdssi on was cool ed
to 0 C and stansiemed focr 50D rhioflask wih ethylpiceteieq§ 50vaE) aralthis aibasle Wis fi | tration and

as vac uum q{éa t(} Re{lﬁt o%ﬁgrd'%él %%&]u& th? ﬁohllt)on yas afltﬂeg! t% cool to

‘met hyl - 2- ([ (e ulfon am no} e phe
di fl uoropheﬂ?pmmmmoﬂ@qiwr%gndmgsmnw was/fit tosticslgwy al | i ne solid. iH

NMVR ( CDC} 7.40 (m 2H),
7.23 15 %d ‘ggﬁ" E%UJP&Q'S»’ZS boddto 6-63nd %“”%'%E:hc% 4@1 dd, 1 H, J=5.1,
7.5), 3.36 (Rf?@cwas WQecﬁefibV(f Ownd \gasoacl(uﬁq drigd)to aflord S-I-1R)-H) , 1. 32 (d,
3H, J=6.6), ret-2(fimefBilethyifstiichyllamito}dBylfphenylits,5-J=6. 6) .

difluorophenyl)carboxamide (43.9g, 79.0%) 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 (tt, 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



Preparation of N44-((1 R -1-nethyl-2_ 20

{[ (met hyl et hyl ) sul f onyl ] ami no} et hyl ) phenyl (3, 5-di f| uor ophenyl ) car boxani de

Met hod B. Schene |, step H To a 0 C solution of [(ZQ)gZNgvlo%g%

am nophenyl ) propyl ] [ (et hyl et hyl ) sul fonyl ] am ne (21. nol ) and

triethylamne (9.75g, 13.4 nL, 0.0964 nol) in CH2C 2 (86 m-) was added 3,5

25 di fl uorobenzoyl chloride (16.3 g, 0.0922 nol) dropw se over 30 mn.

After the addition was conplete, the reaction m xture was stirred at 20 C

for 1 hour. The reaction m xture was washed wi th dei oni zed water (2 x 100
m _) and 0.1 NHCl (2 x 100 nlL). The organic phase was diluted with

acet one (SOWFH””)“”SPO ensure conpl ete dissolution of tRE/HPBHMEt and t he

organi ¢ phase was washed with 30 saturated K2CO3 (100 ni), 0.1 N HCl (100

m), dried (MgSO™4, 3 g), filtered and co-evaporated with EtOAc to afford

an oil. This oil was diluted with dié¢hyl ether (125 nL), which induced

crystallization. The sol te filtration, washed with
di et hyl et h&™ Qefatli'{e%erﬂﬁk%gﬁ%dﬁlr[%%kﬁ'iﬂéeﬁ]hy?éduced pressure at room1 9 NOV
2004 WO 01/ qo@ammwmmlmmhwmeny&@mmeemﬂ)earbmhﬁdet(31 afford

N-[4-((1 R)
{[ (et hyl et éa%vhte n'yStal tq?wfj?phenyl ] (3, 5-difluorophenyl)carboxam de

(31.8 g, 95 7 %n%@l nple waw@mred Yie resnystedizationdroantdDie.i Bals, sanpl e was

prepar ed gvi %de%ﬁédh&foﬁbfw{@((ﬂl@)m ﬁg@,mﬁt OQAc. Thus, 5 a clear solution of
N-[4-((1 R)

{[ (et hyl et @Fé@[ﬁqgﬂﬁéngW%FWW?%@MT‘(‘@Pﬁ'@wiww&'ﬂ!ﬂ%ﬁ@9) car boxani de

(28 g) was was hirgaved in rfudil Ei@A@@DEﬁLOA@nuﬁ'lGﬁ atount)l THiSEUNtRAWESt) . This

: :?: lrJH 28 W?]_%Hov?eld t@iﬁ\fGQO\tre(?Zq‘BQ to 00 tem e ] ew@mu?%m ! e %Feghg[ggs‘g ﬁggu;nd

recover ed byengengsgwag lﬁUquThfed WLh)a Gb’ﬁi’r @d Bod resovaretbbyilratiom.eBieur ri ed in

ﬁﬁ [ez hzfl( 1ﬁR;1 %gliecﬁceﬂ kél%wéraeguméa Riicini Bher, RIGLShd dMe8 S5der ReghiQef f OF d

{[ (et hyl et I'?‘)'ﬂs?lé’ﬁf‘?m ML R 688V 3sheny ! 1 (3, 5- di fi uor ophenyl ) car boxani de
(22.2 g, 7Wmetn-ﬁewse)swonamrrma}éthﬁ)ah@fyg(stmmumhammboxahmeqdﬂQt ion, the
final title, g, PRy bl (‘.&sﬂmelpowdehyl
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 agid, $(-)-a-methylbenzylamine.
H',,CHa

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



15

{[ (et hyl et hyl ) sui f onyl ] am no} et hyl ) phenyl ] (3, 5-di f| uor ophenyl ) car boxam de,
can be jet mlled by one of ordinary WIIl in the artgcmgﬁmanpl e, Wth a
Model 4 SDM M croni zer by Sturtevant Inc. to provi (]e lbl with a nean
particle size of about 5.5 mcrons. 20 Exanple 3 Alternative preparation
of N-[4-((1R)-1-nmethyl=2

{[ (et hyl et hyl ) sul fonyl ] am no} et hyl ) phenyl ] (3, 5-di fl uor ophenyl ) car boxam de.
Preparati on of (2R)-2-(4-nitrophenyl)propanoic acid.

S(-)-a-rreth‘;'/,l benzylamine. N CN3 CN3 CO2H H2N 25 Schene |1, step A1 A 2
liter threc"REEREY | ask equipped with a mechani cal PS¥¥$¥¥EH6i s char ged
with racem c 2-(4-nitrophenyl)propionic acid (40.55 grans, 0.208 nol) and
ethyl acetate (1600.0 nL). To this solution at 30C was then added

S(-) - a- met hyi benzyl am ne (13.49 nL, “8+104 nol) all at once. 30 Reaction

th d tg 38C,wi.th ' f ti f it ipitate i I
than 16, 0. me 6 RS vl TR ARl BREeRBaBUE MR cihyl acetate 1
9 NOV 2004 WWoiyleveoids PeTpresiithtelasdben Bkraddb give afsemi-dridd @hite nut es and

| dt il . ' tirci ight. Th
o1 ecl pi t at e Piidict ARR= T fof BAMHSERGE A G itmuBeranBY BECalc
(2R) - 2- ( 4- nbakeoplietd/graps)o Restvitied du wet c8e h etiyihaestald (18000batne (wet  cake
25. 43 Qr aIms oy Hb'.b{n‘liﬁﬁeé, Qﬁ'réﬁ% rdbﬁ{t e ?ﬁaﬁnté%\}g Ak fedrd P O M -) at 5

reflux for 10.0 mnutes, stirred to ro rature overnight, and
filtered thwhitawreeipitals, &R)d-Hanitwophemhproparieic-asid, Btpireny| ) pr opanoi ¢ aci d,
S(1)-a et MEHBRAIAATG E wel RE =096 gl 602 U ReRALET tithafbyd - Repeat ed

the later again and dried the precipitate at 4 vacuum oven for 24.0
"hours, (2R)agan and dried the precipitate at 40°C in a vacuum oven for 24.0 hours, (2R)-2-

{(4-nitrophenyl)propanoic acid, S(—)—a—methylbénzylamine, (18.02 g, 55%, ee =

10 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.

15 Preparation of (2R)-2-(4-nitrophenvi)propanoic acid.
H'.,CHS

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

20  sfiming 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.

25 Preparation of (2R)-2-(4-nitrophenyl)propan-1-ol.
H,,‘CH3

OH

ON



(4-ni trophenyl ) propanoi c acid, S(-)-a-nethyl benzylam ne, (18.02 g, 55% ee
= 1.0 95%; 1H nnr (DVMBO 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 nnr (DMBO, 300 MHz)) S 19.91, 2b%N0OV4#l45, 50. 55,
123.71, 124.15, 127.15, 128.27, 129.06, 129.41, 129.76, 146.31, 153. 36,
176. 24. 15 Preparation of (2R)-2-(4-nitrophenyl)propanoic acid. H,, CH3 ,
02N CO2H Schene 11, step B: To reaction m xture of
(2R)-2-(4-nitrophenyl)propanoic acid, S(-}a-nethylbenzylam ne (56.04 g,
0.177 noles) in nethylene chloride (400.0 nlL) at roomtenperature was
added 1 N 0P%86. 0 L) all at once with 20 stirrin8C¥&PVUECQ njnutes. The
| ower organic |layer was then separated, dried with anhydrous nagnesi um
sulfate, filtered, and concentrated upder reduced pressure to afford the
title conpound, (2R)-2-(4-nitropheny Sf‘propanoi c acid, (34.58 g, 100% as
an oil. 25 Prep | 2R) ez 25 (4= ) -ol . H CH3 02N OH
1 9 Nov 2004 ma%c%%@g&%&%gﬁggg@l ﬁ%%&k%@'a@@%@nf%ﬁ“@& %‘l‘%’% A 500

t hr ee neckeith auneshbieal stirrer. thasromgier, ddition funneh refipnsondensesandstirrer,

t her nonet er hiid ; : [ L,aygous ni trogen
purge 15 chatged *?ﬁf’%‘%%?@%fj%‘%‘?ﬂ#??gﬁﬁ%“}%ﬂ%ﬁiﬁgﬁﬁﬁgﬁ%°%@% e 12g, a1.6
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can be conirolled by the rate of addition of borane solution). 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 (CDCls, 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



can be controlled by the rate of addition of borane solution). The reaction
is then refluxed for 5.0 hours, brought to roomtenperature and then
guenched very carefully with saturated potassium carbonate solution (100.0
nmL). Foaming 10 observed during the quench can be cdn8rKOY e0by 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 extracted with

met hyl ene chloride (130.0 nL). The conbined organic |ayer is then washed
Wi th saturated brine (100.0 nL), dried over anhydrous nagnesium sul fate,
filtered, and concentrated under reduced 15 pressure at 50C to afford

(2R) - 2- (4- nOAEWPRENY | ) propan-1-ol (7.24 g, 96% ; 1H PEHYSOERE 3, 300 MHz) b
1.29 (d, 3H, J= 7.02Hz), 1.69 (b. triplet, OH), 3.05 (m 1 H), 3.72 (m

2H), 7.39 (d, 2H), 8.15 (d, 2H);13C nmr (CDCI 3, 300 MHz) 8 17.61, 25.82,
42.61, 68.17, 123.92,128. 61, 146.90,Q§52.24. 20 Preparation of

2-[(2R) - 2- (40}t | | 1.1 soi ndol i ne- - di . 0 S 11, st D:
A 550 .1t hriaO i BEF YtritiBRE es R e Aol RaeRt S i cal
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t 10 n ropan- | - ) m , al i m de
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o st ¢ rony IpEreafele TPl b W B 5 BB WA E0r e over n oht
for conveni anevde 2Rk Echitwiphenyiaropyllispbdolnerfid-diomed38Ror $6:9%) 'Hr gani ¢ wi t h

nmet hyl ene c¢ ! 1 Ok kd (50.0 m).
The or gani ¢ Tayap nao Rt s fte 4. ARy STk 1 aed Binidis o
filtered, an@®thAdkA®rdnedunbim. 20 fEdptds SGner BDEHB0G MHZN oi | (11. 62
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contai niHy product afforded a light s yellow precipitate. The precipitate
was then drimédpdrition of (RRS-L-(H-akdbBnghprddardise. provi de

2-[(2R) - 2-(4-nitrophenyl) propyl )i sol ju_p J_'i ne-1, 3-dione (3.32 g, 96,9%; 1H
nnr (CDCl 3, 300 MHz) 8 1.50 (d, 3H .37%]!;;2), 3.45 (m 1H), 3.89-3.95 (m
2H) , : 2

O,N
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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,
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7.5 (d, 2H), 7.67 (m 2H), 7.68 (m 2H), 8.10 (d, 21-1); 13C nmr (CDCl 3,
300 MHz) 8 19.21,38.90, 44.45, 123.59, 123.99, 128.50, 131.86, 134. 35,

151. 13, 168.34. 10 Preparation of (2R)-2-(-nitrophen Iépropyl am ne. HCH3
NH2 Schene |1, step E: A 250 nL three necked round Hit NOV 1268 equi pped
wi th a nechanical stirrer, thernoneter, reflux condenser and addition
funnel is 15 charged with 2-1(2R)-2

(4-ni trophenyl ) propyl]isoindolins-I,3-dione (25.02 g, 80.6 nmol) and
toluene (200.0 nL). To this solution at roomtenperature was added
anhydrous hydrazine (7.08 nL, 226.0 nmol). Reaction exotherned slightly and
was stirredwbatisodds m nutes, heated at 90C- 95C until péwusdi/aappear ance of
starting material. A nassive precipitate formed by the end of the reaction.
20 Cooled to roomtenperature and chilled to OC before filtration.
Concentration of the filtrate afforged (2R)-2-(4-nitrophenyl)propyl am ne
(14.11 g, 97% as an oil; 114 nnr (CDCI 3, 300 MHz) 8 1.01 (b, 1 H, 1.27
(d, 3H, J= 6. 4Hz$shemedly slemF: AH00 mi7thee necked Padnd bationd flgsk, eqﬂibgned 13C nnr

CDCl 3, 300 ,Mﬂzg , :
I(Drepar ation orl o SE"?\%’[@%% ‘% nd ar}g‘ﬁ'@zmﬁ' ?%ﬁ@;‘%) sul fonyl | am ne.
HH, CH3 H 0 @R -@n@omswl}zwx'amed @é ﬁ@m ylfve@ orgle Schene |11,

step F: A 50@5@@?5%&%@%(%&%&%&} aﬁJ‘th:@GthﬁH?:%‘iO‘*d‘%é‘ a

mechani cal irrer ddition funnel 1s charged with
(2R) - 2- (45 ni 39985 FaROPYSHTRRY Filoride 48.92 ml.73.mmgk over aeRed of 2fbt hyl ene chl ori de
(150.0 ch 21 Windte. meabﬁm:vm\tm stifr8d £ rodm tehipraturéBRImight,tflerd hi s sol ution at dOC
was s added jsopr over a perio
o 20 " m nut SE g Rtb T HclgEo 1l ahe Bristerw o wRER AR e over ni gt
then dried with anhydrous magnesium sulfate, filttered, and concentrated under

reduced pressure to afford [(2R)-2-(4- ~

10 nitrophenyl)propylli{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



guenched with 1 N HCl (150.0 nL). The |lower organic |layer is separated and
dried with anhydrous magnesium sul fate, filtered, and concentrated under
reduced pressure to afford [(2R)-2-(4- ' 1la

ni t rophenyl ) propyl ][ (et hyl et hyl ) sul fonyl ] ami ne (14. 1h 9gNOY 72k as an oil;
IH nnr  (CDC 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
nnt (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-ni trophenyl ) propyl (et hyl et hyl ) sul fonyl ] am ne. H2 Schene |11,
step G A 5800#05parr bottle is charged with [(2R)- 2BQTIS01/11746

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

hydr ogenated at 20 room tenperature &d at 55 psi for 6 hours. Filtered
reaction mxture ove{ | y{d 1. 354 _shed cake vmth 3A EtOH (100.0 nL). The

filtrate wasy 0.0k ovi de [ (2R) - 2- (4-
nltrophenyl)%l Upyl et uo 00% as an oil;

[ CTTy y
1H nnr (CDCI3 300 M—lz) 8126(d 3||:|él GJH@l 131(d 6H), 2.4 (m 1
H, 3.0-3.2 (m 25 2H), 3234(m1 H, 4.6 (b,2H), 6.61 (d,
2H), 7.0 (d, 2H) . 1 9 Nov 20011 Q m » AU801/11746 -28 Preparation
of N [4-((1 R)-1-nethyl-
{[ (et hyl et hyl ) sul f onyl ] arri gt hyll ) phenyl ] (3, 5-di fl uor ophenyl ) car boxam de.

H CHB HOCH3 |i O0CHs F Schene It, step H A 500nL three necked round
bottom fl ask equi pped with a lFragnetic st rrer, thernoneter, addition funnel

1 gR? 20%; e %‘héﬁ%?ﬁ)n %ﬁrg@% r‘ﬁﬂﬁ e"\rl\‘l"{ SRSA 5P PN ek eirred . 02 g,  46.85
mmol ) and mevifhA resgselicstioes. ﬂ@mmeroadmm fumeltamrig p@@ltlwt nitrrgenmes added
triethylam ﬂﬁa@@d with [@R ﬂ@rﬁ%pﬁéﬂ}l)ﬁm@ﬂkm@ﬁ%ﬂ%ﬂ If&pﬂarﬁtﬁé biggly Was stirred
for 10 to m t5€rr?mc§|)haenrc]l rﬁgﬂqﬁene Ch%ﬁg\é (380 0 m?_? To fhls solutlonuugar\soadgg ZoyI chloride
(5.9 nL, 46.
triethylamine (6.53 mL, 46.85 mmol) all at once. The solution was stirred for 10
10  minutes then added dropwise, neat 3,5-difluorobenzoyl phldride (5.9mi, 46.85
mmol) over a period of 20 minutes. The reaction exothermed to reflux by the end
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
1 To a mechanically stirred solution of 2-phenyl-1-propylamine amine (50.0
B 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%
L 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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1o H20O (denatured with 0.5%tol uene) (450 nL) was added L malic acid (24.8
g, 0.185 nol) portionw se at roomtenperature with a 90% et hanol / H20
rinse (50 nl) to give a clear solution after a nmild gxgQtygy jrhi s
solution was allowed to cool and a white precipitate appeared .after 30
mn. The precipitation was allowed to proceed with slow stirring overnight.
The resulting slurry was suction 1s filtered (buchner funnel) and rinsed
wi th 100% et hanol (denatured with 0.5% toluene) (2 x 100 nL) to afford,
after air-drying, 30 g of (2R)-2-phenyl propylamine nmalate as a white
solid. Chiral chromatographic analysis of the -isopropylsul fonam de
derivative WPUWHEG6free base indicated 84% ee. This (PRYUSPVHENny| propyl am ne
mal ate (30 g) was suspended in 90% 20 ethanol | H20 (300 m.) and heated to
78 Cwith slowstirring to afford a clear colorless solution. The sol ution
was allowed to cool slowy to roomt-8@perature overnight. Precipitation

commenced at 60-65 C. The sol.i ds re filtered and rinsed at room
tenperature wit h16°l"t‘) egtSH%ﬂ?BﬁloqQf(g%phﬁpyipfogylam{pgn@m& S %henyl propyl ami ne
mrall ate (24. 3.0801 &l prepmred dnfad:tlyebWeymtcalzbizmmlo?ﬁll_)i@sgemgdrm NA2OH Cihe

chr omat ogr a . e opr sul fona erivative of the free
base i ngi CE{P‘%"@'S%%?L}&%%T“B%P Eé*E%rﬁ\%“g‘%?%@phewész'@ﬁ%ﬁfgbﬁcﬁ%ﬂ@m ne. 9H3 NH2
19 NOV 2004 b 02 7808l0, dret!/ (MBSO fitersl, agDedhoerirafediund@dedsiospensi on of

(2R - 2- phenyacaeyd 40 (ﬁ%@ﬁ%&%@%@% ofef Ao Boref ipar ed directly

above) in CH2ClI 2 (2 Fopw se at room
tenperature. The organi ¢ phase was isolated, extracted wwth brine (1 x 125

m.), dried of fZRYBpiRAvipRbM[(ERMRMH/NAlBA/IEMASI reduced 5 pressure to
give (2R)-2-phenyl propylam ne (19 as.a clear, co orless oil. Preparation

of/ ((2R) - 2_- phenyl nropyl)f(rret.hyll'&ft. §/In_§gl<(f nyl amne. H CH3 HO CH 0 CH3
[ | _ CH,

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[{methylethyl)sulfonyi]amine p-
toluenesuifonate.
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



Schene 1, step A To a stirred 2 C solution of (2R)-2-phenyl propylamne z0
(0.12 nmol) and triethylamne (24.3 g, 0.240 nol) in CH2CI 2 (140 nlL) under
nitrogen, was added a solution of isopropylsulfonyl chloride (97% (16.3 g,
0.118 mol) in CH2C 2 (20 nL) dropwi se whil e maintai T@W?@ﬁ eaction _
tenperature .below 15 C. Residual isopropyisulfonyl ' s rinsed in
wth CH2C12(10 nl). This solution was stirred at O C for 1 hour and was
then allowed to warm z5 to roomtenperature overnight. The reaction

m xture was re-cooled to O C before adding I N HC (125 nlL) dropwi se with
stirring. The organic phase was then isolated and washed w th saturated
aqueous NaH®O®1/40936x 125 nl) and t he organi c phase waBCT/&epdrsat ed, dried
(MySO4), and filtered. The filtrate was concentrated under 20 reduced
pressure to afford ((2R)-2-phenyl propyl)[ (nethyl ethyl)sul fonyl]am ne

(25.76 g, 90% as a yeIIow oil. Prepdfation of 2R -2- 4-amino hen rlo | neth
leth 1 sulfon a - to e fon 25 To m tenperature solution
of ((2R)-2- %ﬂ‘@%ﬁ“&%ﬁ'}?r@ﬂ W ES W?‘&%ﬂ'f‘%ﬁhﬁaﬁﬁﬁéﬂcﬁs The g 0.179 noi)
in trifluor calutdn was then bydré@dated pvanight atisiBeD pendidd 7 g455% palladun®38 nol ), and
the resulti 8 ﬁtlon m xture was stirred for 5 hours. The reaction

m xt ure was Cll;juted with CH2C12 (1 L), and washed with H20 (2 x 300 m.),
and separated. ThENYRgaalysis g‘rva'swtmshqgot|ddiitai¢cb€abnm@eémdwtiomand20 (150 ni),
and the het %wﬁdmeaemme%@o.g@ﬁedmm@ "Th6 fhixttt s fYdadnbBii0s Uttt Lhe

aqueous | ayer ani ¢ phase was 01/ 90056

PCT/ US01/ 11ﬁﬁét\g@:ﬂ‘dé%@ﬁ% L éﬂ‘cﬁlﬁfaéﬁﬁi taian ofl @4 9g9.160me!) thakwasi ssol ved in 3A
et hanol (25Qun§e):[ueﬂiisremuts@wm n@rn(mem.ahﬁms mmplwm@naxaedddéu% gi ght at 50-60

7 d f a reaction
B quot i naobbanelbRleBlie A Faloraitee 18! ednisB RPN A & ¢ he
regi oi somer i¢iFisthyl ether Sdkgion Rieuwbethmwaﬁlauﬂ@inemistmms@muonGaitiltmeo, and the
filtrat elowa%nea%?aaaa;e&s%dm& gagngg m n{@s gﬂldeqag@eﬂaqa té&ﬂge was

subsequently diluted wth T | on was added to a
unstlrrable mass. The mlxture was dlluted further with diethyl ether (300 mL.) and

THF (350 mL), and the resulting suspension was filtered. The filter 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 chafged with 2.0 M solution of trimethylaluminum (65.6 mlL, 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
stirred for 4.0 hours. Reverse quenéhed reaction at room temperature into a
élurry of THF (100.0 mL) and sodium sulfate decahydrate (46.0 g)'very cautiously



solution of p-toluenesulfonic acid nmonohydrate (37 g, 0.195 nol) in a 1:1
(vlv) THF/diethyl ether solution. Diethyl ether was added to this clear
solution until the io onset of cloudiness. After aboulé V\ﬂ V‘dﬁﬂﬁ; sol i ds
precipitated as a dense unstirrable mass. The m xtur 9 Q ted further
with diethyl ether (300 nL) and THE (350 nlL), and the resulting suspension
was filtered. The filter cake was washed with 2:5 (vlv) THE | di et hyl
ether (3 x 80 nm-) and the cake was dried under reduced pressure to afford
[ (2R)-2-(4 15 am nophenyl ) propyl ][ (et hyl et hyl ) sul fonyl ] am ne

p-tol uenesul fonate (41.7 g, 54 % as a white powder. Exanple 6 Alternative
pr epar at i onW8PLPPSER) - 2- phenyl propyl ) [ (et hyl et hyl ) suPGTHV U ne. 20
Preparation of. (M 2-phenyl prol 2an-1-ol. An oven dried 500.0 nm_. three necked
round bottom fl ask equi pped with a npechanical stirrer, thernoneter,
addition funnel with a continuous ni‘@%ogen 25 bl anket is charged with 2.0 M

sol ution of |rreth 6 L2 ol ) .and.toluene (75.0 nl).
React i on solog S?g%d;ﬂ"rﬁﬂgﬁlh g%f%fn@ Waé Jf‘?m?’i"if'e"ﬂ'%’%?”*ﬁé‘é?"ﬁt?atoﬁne bath. To
this soluti gﬂS)vxﬂtetddéhe prelciigitate-famedeer iyfio.deendiopemnirated filirate 1000. 0 L of
t ol uene over othermc and
can be cont |P o(‘ﬁ'cggﬁébﬂgnﬁéed'a?%%% cg?BHﬁ(@S ﬁgﬁ%@%h@%@; at'e (tl? ﬁ?ter stirring at
this 30 tenﬁ@ﬁ%{)@ﬁénptbr HIgrCRCh. 08 31HZ) € 4 281129 (e, ldr’-'cﬁ@'ﬂﬁ) t9 room
temper at ur e gangh. 245015 odka o oS = 8%3452 P2fySB A% on at room
tenperature I nt sodi um sulf at e decahydrate
(46.0 g) vemr&%D@la.@QQMHz{S@SWZ D AR01 27198 42520, PRI 28I BB1 746 - 32 over a
period of 90.0 m nutes- (quenching was quite exothermc with evol ution of
gas). Filtered the pre |£|t te forrred over. h ro t hen concentrated
filtrate to Prehamtion ol Z-{(2R)-2.phe '
(2R) - 2- phenyl prWehdﬁéd%@lﬂmﬁ&r@necﬁé}hﬁ%dI&Stommaﬂ(éQUlpprMﬁa(CDCl 3i 300
MHz) 81.28- (m 1 H,
3. 60- 3. 31"’&3?.5( st t%emnﬁetglt;'%ﬂﬂuﬁg% E‘Q'Fho%racﬂ ‘j";%"S Rigdach, |+ (CDCl 3, 300
MHz) 8 18. 3:blanh€ is gharasd wilh (2R} 27pheRyiprepa-1ol, (2.0 29, 2632 mnRi),

phthalimide (2.1 g, 14.32 mmol), friphenylphosphine (5.63 g, 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).



Preparation of 2:f(2RL2-1)henyli)ropyl)isoindoline-1.3-dione An oven dried
250.0 nmL three necked round bottom fl ask equi pped with a io nechani cal
stirrer, thermometer, addition funnel with a continuou§ HiNOV@8® bl anket
is charged with (2R)-2-phenyipropan-I-ol (2.0 nL, 14.32 mmol), phthalimde
(2.1 g, 14.32 mol ), triphenyl phosphine (5.63 g, 21.48 mvl) and THE (70.0
m.). To this solution at roomtenperature was then added a solution of

di et hyl azodi car boxyl ate (3.38 niL, 21.48 mmol) dissolved in THE (10.0 nL) 15
over a period of 15-20 m nutes (reaction exotherned slightly to 50C by the
end of addition went fromclear to reddish color). Stirred reaction to
room t enper WP 48056 oveni ght). To the red sol uti on wasPEISeIRAEL er (50.0 nl)
and the organic extracted with chloroform (140.0 nmL).. Dried the organic
solution with anhydrous nmagnesiumsulfate, filtered and concentrated under
reduced pressure to an oil. 20 To th83oil was added heptane (150.0 nlL) with

stirring. Filtered o R cg'] Itates, . then concentrated filtrate to an oil.
Plug filt raﬁ!—%}m{a@—gﬂﬁmr repn = 0 gel with 1:1 ethyl acet at e/ hexane
and concentr at i ny5@inddiiet necled réundotdrh Qadtaduibpel withd pedhiadicatt e title
conmpound, 2-§ %Bﬂ I soj.ndol i ne-.1,3=.qne, (4.27 g, 96% as
an oil whi Cf?{"g%ﬁ%‘ | |qgéaéh££eagd§?6}"i)f%®§llfggarg%de '%'&%‘(%%erature; "H nnr 25
(CDCl 3, 300 phepyjprepyllisgndaine-28pdjons.(B1.24 @442 Imgl), Bluens (WOOmMLR2H), 7.1-7.3

t. o t , -7 ) 4H) .
onovaaDs W nydlouSfechazhel BT 6000 rindly Réadliol isihor BB - ™M 41

(2. 13) - 2- ph&esM fempsiateTon 8.0 haurseodthenthealed ALYRE @S5G Ind-Othotnsom f | ask

equi pped Wi iddofed MREMFS Rlom t8ibératife, filkdi&d maﬁ{a%s,ﬁeg_c@ﬁgmdt%; 1f ggng' i4§ 45

charged with, 2-((2R):2- phenyl propyl)isoi ndoline-1, :

ol ? , tol ugﬁ‘@fegfééﬁg"@eme)%‘%"%‘? te,tis\rampaWd, (2R)-2-Phenyirrenyiaming, . 86. 99 mol ) .
R;aag;t) Ic 0 g Ic s f(s.aag, %ﬂg%)rmdail;am mﬁﬂ@lﬂ({lﬁmm%‘z}ﬁfﬁzf @I3HY, 14060 &, ?nd t h]g%,nl Peat gd
a - r rr oom_tenperature, filtere
precipit teg%’tzﬁse&r?%ﬁ%am’tzggo&dﬁ"f&ﬁ? 215@(’?*?"{370705/?1 (Hbzi"hremi nternedi ate title

conmpound, (2R)-2-phenyl propylam ne, (5.58 g, 94.9% an oil; 1H nnr (CDCl 3,

gf)gll_\/lz—?é78( E@%Eiﬂgg gﬁépmeisiﬁ%uhg?gz( ?m %E{) ?H) , 2. 6-8 2.80 (m 1H,
: 0 a solution of the (ZR)-2-phenylpropylamine (1.2g, 8.87mmol) in hexane
(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.



Preparation of final title conpound. To a solution of the

(2R) - 2- phenyl propyl am ne (1.2g, 8.87mvl) in hexane (16.0nL) was added
triethylamne (2.47 nL, 17.74 nmol) and is di net hyl am nopyridine (0.30 g,
2.47 mmol ). Cool ed reaction to 5C, then added a solution of

i sopropyl sul fonyl chloride (0.97 nL, 8.69 mml) di sJofvh@V i804 et hyl ene
chloride (6.0 nL.) over a period of 15 O mnutes. Stirred for 45.0 m nutes,
then stirred at roomtenperature for 120.0 m nutes. Quenched reaction wth
IN HO (20:0 nl-) and extracted organic with nethylene chloride (25.0 ni).
20 Dried organic layer with. anhydrous magnesium sulfate, filtered and

. concentrat eWO3¥rate to provide the final title COWHI,”“('(ZR)-Z-

phenyl propyl ) ((met hyl et hyl ) sul fonyl Jam ne, (1.93 g, 90.1% an oil; iH nnr
(CbCal 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 (m 13,6 3.22 (m 1 H, 3.36 (m 1 H), 3.89
(b, 1 H, 7.23 (

he ab unds of
formula Ito potentOP%FesgB%WFI?Prgﬁlgggﬂta’@E% °°"H”?~Pe81 v'e ?(e)sl—gljéﬁggé%pnay be
det erm ned meﬂaﬁatﬂy mr@smehﬂmma@b%&(ohhaim&dmdﬁsmpe@ln Kukdpeatul ar Probes,
Eugene, flux of
calciumi nt o) t&ﬁt ran ectﬁmgpw @391@%%1‘26@%?%@%?% lf‘Jm)re det ai |
below. 1 9 NSreowdiugyin thermieisdhenciscarden, and fipevells arq epchwashadst . 96 wel |
pl ates cant ainpé with 260l bEIRIHer GRIBESAYENT, afdtuHEdﬁlo%aé 138, magﬁ@mw expressing

human GLuR4B S des uro e l'ication

Publ i cati on %Hﬁ%q"\?ﬁpﬁ%s%‘g%% J%ag@Mp? (fb‘ﬁ? g“al{n @i%Appcul ture medi um
i n the wel | shydexydiigi}-pipeszneded:ctlendsulfbric aed]| ﬂ)rnm etopbic?m tod@sed@ihd once with
200 pl of b [ esi um
ohioride, 1riesse HeHinaty £Pb niRE AR Rt B0 AR\ .

hydr oxyet hy|(pbtgng@fr%nzMﬁ»!szcwar[&o@%aia%@ﬂen@mr@goabm@pﬁermmh wel- pH 7.1 to
7.3). Theg Mf@m@u&ﬂ%troh%ch%wia%ﬁeé&rce% 00 bafferl Sootersldek W th 20 pM

buf for i edsridEaen B pgs e U BTALERORS. cach wel | 15 washed once with
100 pl buffer, 286utphs @ ubaihftkertest are also prepared as follows. 30 pM, 10 pM, 3

pM and 1 pM ditutions of test compound are 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



I s added and the plates are incubated for 30 mnutes. Solutions for use in
the test are also prepared as follows. 30 pM 10 pM 3 pM and 1 pM
dilutions of test conpound are prepared using buffer fr @ﬂ% m]‘i/l sol ution
of test conpound in DVSO. .100 pM cycl ot hi azi de sol utlon repared 15 by
adding 3 pl of 100 mvlcyclothl azide to 3 m- of buffer. Control buffer
solution is prepared by adding 1.5 pl DMSO to 498.5 pl of buffer. Each
test is then perforned as follows. 200 pl of control buffer in each well
is discarded and replaced with 45 pl of control buffer solution. A baseline
fluorescent measurenent is taken using a FLUOROSKAN 11 fluorineter 20

(ot ai ned f WOPLPEYsyst ens, Needham Hei ghts, MA, USA, PETDNAK4on of Life

Sci ences 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 také#@after 5 nminutes incubation. 15 pl of

400 pM gl ut n.,i n added to each well (final glutanmate
concgnt rgt i (J%&H@"%%% “ﬁg%{hécél&f d gugoseditiy f‘é"“tf'&l@gi'( 25480 éfigé*t ivities of
';ﬁst corrpgu?cw afmtntmﬁellummoaﬂﬁr@%omﬂ?r}ﬂdnm (mrrmwﬁgwcgmmeﬂgbm subt ][actl ng
e secon ence..due on o
glutamate i n{dt)'ﬂ%eis%sﬁéﬁ@ Mro&y&ﬁﬂ@g%@%n%-ﬁﬁ [$8 %%'M‘ﬁﬂ%‘ﬂ)ofod[%/ ot hi azi de)
and are exprietwlete-bisfoxtetiyienewitdoeimeestic atidopid sTeheith Gs@it)288d by 100 pM
cycl ot hi agi %OsrﬁQanVﬂm%&% huficHs; rebﬁﬁagﬁlp%@t lh%vé%\p?%s\(an% B{f§s' ng human

G uR4 (obtained as descri be I n Europe I cati on Publication

No. EP- Al- 05%89 Vsing thervholeseelf voltage ﬁbﬂ@lt@thnn@&gamﬂmt@g(1ea1)P&ﬂmraact erization

of AMPA rece r sol ution
contains (in AR, 391995 %ﬁ) éil@é@voi?éb@a%ﬁ%@&%%bh\g%fg%@g%i glgii} 201111746 - 35

KGO, 10 HEPEESP "S?«?gte:ﬂ m%a@ta@afﬁ@regvﬂeesseswﬁes tg 1mMglulematade 295 mOsm
kg- 1. The |rihemdmmnuieannmewsdmcmgafmtwnponnd:anﬁmdm&da(aredaéfhed 140 GCsCl, |

16 Eara et FOTh diblestit 8 A ERARENGR o 6 Al sk ooy uShigF Ry o = 7 2l )
CsOH, 295 5 9@#‘1 tk%jl 0% inpreRse lnéi'@e\!a@@IOﬁthE(@ngent eemi@d dy ignidgloteirtas have a
resi stance of 2-@ orddpio 4&érmthethepBiRly ot 8l lompBlidddfie Chiddhirdish B que (Ham ||
et al.( 1981)& #estgcompound, both in the bathing solution and co-applied with glutamate, is

increased in half log units until the maximum effect was seen. Data collected in
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



Arch., 391: 85-100), cells are voltage-clanped 'at -60nV and control
current responses to 1 mMglutamte are evoked. Responses to 1 nM
glutanate are then deternmined in the presence of test compound. Conpounds
are deenmed 10 active in this test if, at a test conceni ENB@” @‘4 10 pM or
| ess, they produce a greater than 10%increase in the 8 the current
evoked by 1 mMglutamate. |In order to determ ne the potency of test
conpounds, the concentration of the test conpound, both in the bathing
solution-and co-applied with glutamate, is increased in half log units
until the maxi num effect was seen. Data collected in 15 this manner are
fit to the ¥PP®Guation; yielding an EC50 val ue, i nBfEEPVHBEof the
potency of the test conpound. Reversibility of test conpound activity is
determi ned by assessing control glutamate 1 nmM responses. Once the control
responses to the glutamate chall engé Sire re- establ i shed, the potentiation
of these r a2| de determ ned by.its inclusion
in both 20 F’hﬁﬁ&ggﬁ%ﬁhg%yso?tﬂ%%yloﬁgrfﬁg&lpl‘ﬁ mf)'f?te V8 "&%’ﬁg%w%tﬁyh%ol ution. In
thi s manner disease mayfbreiat;hi@\yedomthttheadrwEllstratlorrpbalmjnpoehabifomuia)lat hat of :
CYCp oL a2 dfod AR el Mo 8 rechibed 38y 1B RMGUoSEHEREHE "2 Lhe coTPOundS

of fornmula |a posséss superior expos ro ert| properties all ow
for en hance&"%&'ﬂﬁé"ﬁ?@%‘éwei@ Eﬂ?ﬁ‘ﬁaﬁ' adeapelor example ARy Ibe effcp::tedr eferred to

herein ag " Nurftwenﬁdrerlewasdosefréddefr@modloefaambrbwhér@emhﬂﬂ@ﬁ&ewnth the -

i no)ethyl)p e% hld |f| uo ro ph enyl )carboxamid en which is
di scl osed a P@ in International Patent Application Publication 30

WO 98/ 33496 pubIMmé]qniamﬁugusTabﬁglm&sesthecmnpasm of ratptesndi sease bei ng
treated 1 O Mn@agpgfsf\é\p 01/ 90056 PCTI US01111746 -36 is nore effectively
‘nmenaged. For exa L nore effective managenent of the disease may be

achi eved w Mﬁh@eﬁwﬁﬂnmyﬂhyaw!fewﬂamw pereli2dor mul a 1.a,  since dosing
frequenay Wﬁiﬂudi}@pl{eﬂ Wadxarfie;r #4fUCi ng dosi ng frequency, overnight

Fur t her mor & %EQB??H%ZW-?@%@ 53Ry B ent. conpl i ance wi th

t he treat ndifitorogignyimarboxamide.

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



More specifically, Table | discloses the conparison of rat plasma
concentrations for.

N-[4-(1-met hyl -2-{[ (net hyl et hyl ) sul f onyl ] am no} et hyl )phen \} (Zﬁ 10

di f | uorophenyl ) carboxam de; and N-[4-((1 ﬁ/ 04

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

df fi uor ophenyl ) car boxam de. General Procedure for Determ nation of Plasna
Exposure of Test Compounds in 15 Rats. Each conpound was adm nistered as a
suspension in a vehicle consisting of 5% ethanol, 95%of a m xture of 0.5%
each Pol ysorbate 80/ sodi um carboxynethylcellulose in water. Three nal e
F-344 rats Worlg%dvsed orally at 30 ny/ kg by gavage aadudl/oed col |l ect ed by
orbital venapuncture under isoflurane 20 anesthesia at 0.5, 1, and 2 hours
after dosing into sodi um heparinized containers. The final 6 hour

ti mepoi nt was coll ected by cardiac pdcture into sodi um hepari ni zed

contai ners. Pl asma was coI I ect ed after br| ef centrifugation and frozen
at--70 C untigbledsRatPlags AfteRa 38 malkallese :by LCI M5 using standards
pr epar ed bmmﬂmwn CEBREEATRGRGTETTYr est. 25 1 9 NOV 2004
WO 01/ 90054 fU‘>61/ 11746, - 37 Tablle I. Rat, Pl asma Qoncentrations After a
30 mal ka Dcse. Ti re(hr) CBQ{E%nt rati dqn of AM@Shcentratli on of B ngl nLng/ nL
0.5473. 10032985172 |1333. 33408 F134 4329F0R0pmPpo2 00417693+136 n=3 2A =

N-[ 4- (1- metppydb-2- 8T (et hyl et hyl )y sullf onyl Yaminol et hyll) phenyl ] (2, 4-

di f1 uor ophgnyl 3 cartboxam 893 s34 7
‘ 329+62 1035462
6 67+17 693+136
o

A = N- -{[4-(1-methyl-2-{[(methylethyl)sulfonyi]Jamino}ethyl)phenyi](2,4-
d;ﬂuorophenyl)carboxamtde

5  3B=N-W4-(1RH -methw-Z-{[(methylethyl)suifonyl]amlno}ethyl)phenyl](3 5--
difluorophenyi)carboxamide.

Table 2 discloses the area under the curve (AUC), the maximum concentration of
10 test compound (Crax), and the time at which maximum concentration resulted
(fmax) for:
N-[4-(1-methyl-2-{[(methylethyl)sulfonyllamino}ethyl)phenyl}(2,4-
diﬂuorophenyl)carboxamide;. and l
N-J4-((1R)-1-methyl-2-{{{methylethyl)sulfonyl]amino}ethyl}phenyi)(3,5-
15 difluorophenyl)carboxamide.

Table 2. Pharmacokinefic Parameters Obtained in Rats After Oral Administration

of a 30 mg/kg Dose .

Compound A° Compound B*
AUC (ng=hr/mL} 1442 =227 5596 =14
Corme (NGIMLY 473 1491
trnax 0.5 0.5
20 n=3

A = N-J4- ~{(1-methyl-2-{{(methylethyl)sulfonyllamino}ethyl)phenyl}(2.4-
dlﬂuorophenyl)carboxamlde
B = N-{4-((1R)- -1-methyl-2-{[(methylethyl)sulfonyllamino}ethyl)phenyli(3,5-
difiluorophenyl)carboxamide.
25



5 3B= N[4-((1

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

i fl uorophenyl)carboxam de. Table 2 discloses the area under the curve
(AUC), the maximum concentration of 10 test corrpounpg(ﬁoqx%ﬂmand the tinme
at whi ch maxi num concentration resulted (tm for.
N-[4-(1-nmethyl-2-{[(nmethyl ethyl)su |Ifonyl]am no}ethyl)phenyl](2, 4-

di f | uorophenyl ) carboxam de; and N-[4-((1

R) - 1- net hyl - 2- {[ (et hyl et hyl ) sul f onyl ] am no} et hyl ) phenyl ] (3,5- 15

di f | uorophenyl ) car boxam de. Tabl e 2. Pharmacoki netic Paranmeters Oobtained in
Rats After VP& nistration of a 30 ngl kg Dose' . PORUSAVAR6 oA =
N-[4-(1-met hyl -2-{[ (nethyl ethyl)sul fonyl]am no}ethyl)phenyl](2,4- d

| fl uorophenyl ) carboxam de. 3B = N[ 4-%( 1
R) - 1- net hyl - 2-{[ (et hyl et hyl ) sul f onyB$ami no} et hyl ) phenyl ] (3, 5-

di fl uorophenyl ) car boxam de., Conpound AConpound B A nghr/ L) 1442 -2275596

-14 Cmax (ngl nL)’%’f@ffﬁ_’@%" ANLNES 2Bk epraseqt IRSIITRIT (‘301190056

PCTI USO1 111 péérmag8utidalmomgositipn] whietnadnipeisess qenadound didommuiztiaint a i nven'zi i oP

provi des a ' | 1] ' ' onpound o

Pormi a1 a SRATEEBAEHY 8RRt any ABhaMeER iR BF2ePol P

phar maceut i ditanyoreagiapt abl e diluent or carrier. 5 The pharnaceuti cal I

conposi tizons ar ; | ~known and readily
nposi t igo! eTHY SRR ARt &ﬁ@wﬁuﬁ&&% RISy %ﬁgwngﬁdur&n

avai l able ingredients. |In nmaking the conpositions e ﬁresent
i nventi on, URBYYelHRN aigreatilearaighle inoipdigats) (b makingitheepmgostions carrier, or
di l uted by af therprésent inhti®) the@eH@ itdrediént will usadlly be mixedMith BRYrige i n the form

: Of\ a or dituted by a carrier, or enclosed within a carrier, and may be in the form of a
- capsule, sachet, paper, or other container. When the carrier serves as a diluent,

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



capsul e, sachet, paper, or other container. Wien the carrier serves as a
diluent, :Lo it nmay be a solid, sem-solid, or liquid material which acts
as a vehicle, excipient, or nmediumfor the active ingredient. The
conpositions can be in the formof tablets, pills, powders, |ozenges,
sachets, cachets, elixirs, suspensions, enulsions, 1INV @804 syrups,
aerosol s, ointnents containing, for exanple, up to 10% by wei ght of active
conpound, soft and hard gelatin capsules, 15 suppositories, sterile

i njectabl e solutions, and sterile packaged powders. Sone exanpl es of
suitable carriers, excipients, and diluents include |actose, dextrose,
sucrose, soMBiIWYDPs mannitol, starches, gum acacia, BEEMMT6 phosphat e,

al gi nates, tragcanth, gelatin, calciumsilicate, mcro-crystalline
cel l ul ose, polyvinylpyrrolidone, cellulose, water syrup, nethyl cellul ose,
nmet hyl 20 and propyl hydroxybenzoate8?- talc, magnesium stearate, and
mneral oil. The fornulations can additi onal |y include |ubricating agents,
wetting agerfiogage ferapalipnty¢ach unib eonigieine Bredgiermirastayantily efasiva ng agents,
sweet eni ng a?@dlént cAlkulatbd @\mduegmgﬂakea th&éb’éﬂ%éﬁehpﬁﬁas%métﬁﬁ i nvention may
be fornmul ated so as,t OVI ui sust ai.ned ayed_rel ease of
the active i'Hijecyidhigp O'E‘Ff' n‘? dentQriexspieny. Trl’ﬁeccﬂ%ﬁof'@'ﬁﬁ ohy enpl oyi ng
procedur es whé forrkulation arerbrb@tfmgemer acberdiag topsteidaidqractios endor ef er abl y

f or mul at [ | r from about 150
i crograns (5°Reeb beERRRH o orditi nartPIRAR SRERAMALRSA 01k 7150

m crograns tformafsation agbmany @d}tﬂhgéachﬁgll@dTbﬁfoilomw@rrmi&tonpx@mmesabl y about 150
m crograrms té?eﬁ@é%ﬁéﬁvéorﬂ%n@%?é N&ldté%&%!%the&%p@@fﬁé erﬁﬁﬁﬁﬂ:ﬂi the term

"active ingredient” refers to a conpound I ncluded In t scope of
formula I, ﬂﬂyhT'é%reRFﬁnE a(nfiftaﬁ ng{u apﬁgre readily avallabie to one of ordinary

{[ (et hyl et heaktiiste faany | ] am no} et hyl ) phenyl ] (3, 5- di f 1 uor ophenyl ) car boxami de.
The ter{B unit dosage form' refers to a physically discrete unit suitable
as a unitary 1 9 Nov 2004t WD 01/90056 PCTIUS01111746 -39 dosage for a
patient, each unit containing a pFemalationi ned quantity of active

| ngredi ent cal ouliaisqlalodbadt i Ry B ARG oot [

associ ation a sult rmaceuti cal carri uent or eXCI pl ent.

The conponerfr@vidsrcappiigs qoaﬁamp&mdﬁg r"eg: 5eds ghd 3Q @gef N&HH(ER br di ng t
st andard pr afiéth@@-{fimethylethysulfonyllamino}ethyl)phenyii(3,5-

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 2.5 2.5 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,



5 procedures well known to one of ordinary skill in the art using
conventional fornulation and manufacturing techniques. The follow ng
formul ation exanples are illustrative only and are nzt %@“F? dtolimt
the scope of the invention in any way. The reagents #h a ng materials
are readily available to one of ordinary skill in the art. 3-0 Fornul ation
Hard gelatin capsules are prepared using the follow ng ingredients to
provi de capsul es containing 0.15 ng,1 ng, 5 ng, and 30 ng of N-[4-((1 R)-1-
met hyl - 2-{[ (net hyl et hyl ) sul fony f am no}ethyl)phenylj (3,5 15

di f1 uor ophenyl ) car boxam de:

CowponentnﬁW%& ¥ eny/ capsul engl capsul engl capsul e N-JASQUIREE 1- et hyl - 2-

{[ (et hyl et hyl ) sul fonyl }am no 0. 151530 }ethyl)phenyl](3,5- difluorohen
carboxam de Lactose242.975242. 125238. 125213. 125 Povi done2. 52. 52.52. 5

Pol ysor bate 802.52.52.52.5 Magnesi urrf®t ear at el. 8751. 8751. 8751. 875

Tot al 2502502502

14 ((1 . . - .
Ry~ 1t et hyl -2 ¢ L ORI, PRERg (o5 epbkmpatisrein g sl 3, 5.

di f | uor ophe ragtgpisakrhenngivdiEhienclrhmasdeschrotiting] pretentieg, trdidrhining, andt  gr anuljat e(cji
[ ovi r e lon_i.s.then sized an
ri d. e 25N Qep i USBlAaS oidrecdoifor el RNARE s BB ragnes um

st ear at e. THNefhqdsebihis ifventian encempass Hoihikarareptic and rrephylattier d gel atin
capsul es.s Axgusifdafigr ein the term"patient” refers to a manmal, such as a

ui nea pj rat, . dog or n. It is understood that the preferred-
gg? ;s 2 ,nt Ig sa h %%q?ed ﬁerein thegterm "t%gt%e amount” refers to the amount or dose of P

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.



1 9 NOV 2004 W 01190056 PCT/US01111746 -40 The term "treating" (or
“treat’) as used herein includes its generally accepted nmeaning which
enconpasses prohibiting, preventing, restraining, and 1sg NV Qp0ist oppi ng,
or reversing progression of a resultant synmptom As such, the nethods of
this invention enconpass both therapeutlc and prophylactlc 5

adm ni stration. As used herein the term"effective anount” refers to the
amount or dose of the conpound, upon single or nultiple dose

adm nistration to the patient, which provides the desired effect in the
patient under diagnosis or treatnent. An effective anmount can be readily
determ ned by the attending 1o diagnostician, as one skilled in the art,
by the use of known techni ques and by observing results obtai ned under
anal ogous circunstances. In determning the effective anount or dose of
conpound adm ni stered, a nunber of factors are considered by the attending
di agnostician, including, but not Iiflted to: the species of mammal; its
si ze, age, &Eg &gneral health; the specific disease 1.5 involved; the
-degree of o A¥SFvenent or the severity of the disease; the response of
the individual patient; the particular conpound adm ni stered; the nopde of
adm ni stration il characteristics of the preparation

adm ni st ered; PhquogggﬁggiﬁgﬂgseF% 2‘ t he use of concomtant nedication;
and ot her rel evant circumstances. ForH' anplege, @ typical daily dose may
contain 20 from about 150 nicrograns.tda 50 ng of the active
ingredient. The conpounds can § gﬁnnlstekdeQy a variety of routes

i ncluding oral, rectal, ATTS g subcut aneous, i ntravenous,

i ntranmuscul ar, bucal or int safl routes. Alternatlvely, t he conpound may
be adm ni stered by continuou§ infusion. 1 9 Nov 2004 --41 CLAIMS: 1. A
conpound of the formula: F F

or a pharmaceuntically acceptable salt thereof.

2. A compound of the formula:

CH,

H $Hs (0]
“, H i
0 N-5—
E 0 CH,
N
o
F

3. A composition comprising a compound of the formula:
H CH,

CH,
H_u
Q 6i<£H

I

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

excipient.



or a pharmaceutically acceptable salt thereof. 2. A conpound of the
formula: 3. A conposition conprising a conpound of the fornula: CH 0 CHs
F or a pharmaceutically acceptable salt thereof in combin 59 %B with a
pharmaceutically acceptable carrier, diluent or EXCI |3nN 2 IINov 2004
-43 2N OH to provide a primary al cohol (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 treating the phthalim de
derivative (13) with hydrazine to provide primary amne (14); H CH3 3
NH2 (14) 10

43—
H A 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



treating the primary amne (14) with Lg- S0O2CH(CH3)2, wherein Lg represents
a suitable leaving group, to provide sulfonamde (6): 15 1 9 NOV 2004 -44
6. A process according to claim5 further conpri sing, Qnﬂﬂpg mﬁtlng

sul fonam de (6) to provide free base (8): OCH H 11 N- g | AN 5
treating free base (8) with 3,5-difluorobenzoyl chloride. 7. An artlcle of
manuf acture conprising material and a conpound of formula: HQCH3 H',- Ha
NS--~ p CH3 packaging F 10 or a pharmaceutically acceptable salt thereof
contained within said packaging material, wherein said packaging material
conprises a | abel which indicates that said conpound can be used for
treating at |least one of the follow ng; Alzheiner's disease,

schi zophrenia, cognitive 15 deficits associated with schi zophreni a,
depression, and cognitive disorders. 8. An article of manufacture
according to claim7 wherein said |abel indicates that said conpound can
be used -44-

6. A process according to claim 5 further comprising,
hydrogenating sulfonamide (6) to provide free base (8):
HCH, \, @ 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



20 for treating Al zheiner's disease. 9. An article of manufacture according
to claim7 wherein said |abel indicates that said con?ou1&wfgaﬁse used

for treating schizophrenia. 25 1 9 Nov 2004 -45 10. An a3 N

manuf acture according to claim7 wherein said |abel indicates that said
conmpound can be used for treating depression. 5 11. An article of

manuf acture according to claim7 wherein said |abel indicates that said
conmpound can be used for treating cognitive deficits associated with

schi zophrenia. 10 12. Use of a conpound of fornula: "CH 0 CHs F for the
manuf acture of a medi canent for potentiating glutamate receptor function.
15 13. Use of :a conpound of fornmula: H, s HOCHs NS{ 0 CHs F for the
manuf acture of a nedi canent for treating Al zheiner s disease. ,20 14. Use
of a conpound of formula: CHHS$ Hp &H

—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..CHs O CH
", _ll_< 3
0 NR
£ 0 CH,
N
H




3 11 0 CH3 1 9 NOV 2004 46 for the manufacture of a medi canent for
treating schizophrenia. 15. Use of a conmpound of fornmula: HCH3 O{ H3 |
N.SOCH3 5 F for the nmanufacture of a nedi canent for t@eﬁﬁksﬁ &ognitive
deficits associated with schizophrenia. 16. A conpound Jf f Q. 10 F or
a pharmaceutically acceptable salt thereof, for use as a pharnaceutical.
17. A compound of formula: N H 15 F or a pharmaceutically acceptable salt
t hereof, for the manufacture of a nmedicanment for potentiating glutamte
receptor function. 20 18. A conpound of fornula: 1 9 Nov 2004

-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:



-47 NNS CH3 0 CH3 F for the manufacture of a nedicanment for treating
Par ki nson's di sease.
19 NOV 2004

F

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



