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MONOFLUOROALKYL DERI VATI VES 5 PCT/ US00/ 08734 The present 3pn1aémfb/8ﬁ04el at es
to the potentiation of glutamate receptor function using certain

nmonof | uor oal kyl derivatives. It also relates to novel nonofl uoroal kyl
derivatives) to processes for their preparation and to pharnmaceuti cal
conpositions containing them 1o In the mammalian central nervous system
(CNS)) the wanissidssi on of nerve inpulses is controlled PETUSE/8TIH er act i on
between a neurotransmitter, that is rel eased by a sending neuron, and a
surface receptor on a receiving neuron, _.#hi ch causes excitation of this

heirot gt trer T the oG] mac ot ea the oy orexey tat ory pANMAIIHMIY

manmal s, and is referred to as an excitatory am no acid (EAA). The*issise*
receptors that respond to glutanate are called excitatory am no acid
receptors (EAA receptors). BONOBtUWOROARKELDERIVATNMERevV. Phar macol
"Toxicol., 21, 165 (1981 ); Monaghan) Bridges, and Cot man, Ann. Rev.

Phar macol . Toxicol., 29, 365 (1989); Watkins, Krogsgaard-Larsen, and
Honors, Tikans. Pharm Sci., 11, 2 o 25 (1990) The excitatory am no acids
are of great phys vari ety of
physi ol ogi cal pr O*Crgégﬁas%ﬂ{ga{éﬁmﬁht@g%%_t ?ﬁydt%?'eaﬁ? b §t 5‘8t?"aqq%é‘?cﬁpﬁé and
nenory), the f@&f@néﬁﬁﬁﬁ?”@'ﬂ @W‘pm‘O@lkpl mameﬁy It atsn miatetat mavel
respiration) keidiuenakydetvaiR@UcAirbitked IﬂZﬁf'ﬁl‘Q?é{raﬁgﬁ &Rt On. 2 S

Excitatory amno acid receptors are classi 0 two general types.
Recept or s thélhaé{?%pe&f'?%é’f’woﬁ@%ﬁ eantaiging eypeni ng of cation channels in

thé cel | mpenbr anelrahetrﬂimﬂﬂéhﬁr%ﬁlttﬁr@er{/&fsr@dtenh (ms)rﬂ{ét?ansmmh&w ﬁfype of
" receptor has been sugdl i t hr ée subt ypes are

ot 1 ned by ¢ MENGIPBHSPE 5 dritiolit By Be imERRlion botseen saugransmiter that i
N- et hyl - D- as@leaseat by 4 b&l‘[blfk)g néiﬂon and a surface receptor on a receivin neuron

a1 pha 2 no- SlELOxs BRI b B1aE0N5a Babn LSk st uah Bk Rt i i
messenger - | i rahgdda\'r‘rmeamanspmel‘ incthe CINS, oneyliztes the ragjbdexcitatopt pathwdjins second
30" Janvary ST IRs I s BreS SR BB i AT AR T8 el o o,
activation ofhgliesnondite plutamae afmgal@asessﬂatwymn@asldsecaptairseﬂw!\f or mat i on,
and changes rdodofis): U Wi 16 Eva, A% REDRPANaCR Foxdd; *PASieE" Phal mcol

Sci., 14, 13{ Bot h types of receptor’s appear medi at e
normal synapf Qﬁ’ﬂw"ﬂ%ﬁ@@q %fr'\dgﬁsoﬂ@ﬂ QQRBiamﬂdﬂnyBV RmrfhaaysToXmM 29,s0

participate laasf(mw&mfsakwgéoeérd%mt hRd %HB.%C% ;ﬁ 1. kg, dgvel opnent

and throu gg %?98 Schoe ckaert, and Sl adeéze ends 1'n Phar macolL
sci ., (134 Theere %1 agHeP acitharsrof omatiphystelogisalgmprdancens, 15, 41

(1990) - Awlrfg@@lﬁlﬂrasva’ﬂe@ &%ﬁﬁﬁbb@ﬁafﬂr@é@d‘s@b‘rs@ﬁ%’s%rﬂ;-t%lm uni ts known
|Ie ainic a eceptors are assenbl ed fromthe

-as o' GuRl ¢

sub-units G 8 "P%t'oél(W'n%ﬁﬂ RRMo Wnﬁ‘eﬁﬁ‘@'c’p bolsYaaris riasticiy retar ar

Phar macol ogy cdrttrol 5@Spitetion, d48idvadcular segubdtio eandkssnsdnsuredglieae sub-units are

conbined in the natural state. However, the structures of certain human :
‘variants of each sub-unit have been el ucidated, and cell |ines expressing

i ndi vi dudp sub 15Exgitatoryamirmnacid teseptolscare cidssified irdo tva germml(lyp?ésed into test

ana hence” whi BEebicl heeb e i il kel BBl " 1P
appl i cation) memiraee el the neurdans arefermed Osmmc"lem type of lteheptbuham sub- uni t
variants G U%eﬁsuﬁlmgﬁntﬁtgg%g‘éqgg g%!g@whlcﬂﬁrgﬁsm&@@gt appl i cation,

publi cation number EP-Al 20 des t he huna unit vari ant
G UR4B.: depolarizing actions of the selective agonists N-methyl-D-aspartate (NMDA),

30 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—llnked “metabotropic” excitatory amino acid receptor. This second
type is coupled to multlple second messenger systems that lead to enhanced

LT
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One distinctive property of AMPA and kainic acid receptors is their rapid
deactivation and desensitization to glutamate. Yanada and3%adaguaryB804our nal
of Neurosci ence, Septenber 1993) 13(9): 3904-3915 and Kathryn M Partin, J.
Neur osci ence, Novenber 1, 1996, 16(21 ): 6634-6647. The physiol ogi cal 25
inmplications of rapid desensitization, and deactivation if any, are not
fully understood. It is known that the rapid desensitization and
deacti vat'i owossésyA andl or kainic acid receptors to gl Utp i RISE0/ be
i nhi bited using certain conmpounds. This action of these conpounds is often
referred to in the alternative as ' 3 0 “potentiation” of the receptors.
One such conpound, which selectively pot®ntiates AMPA receptor function, is
cycl ot hiazid ji ; . . -1082, 1993. Conpounds
whi-ch’ pot ent ?gtogp'iﬁﬂé’%nib ee?{eydt?d (%}Fsés,_’ uF%gggggﬁﬁ?ﬁ?ﬁé%a&g?ﬂé&ée%ﬁsé’ﬁ referred to
as anpaki nes.decresges firAMP fopnationoand FeBEes iPOTYabBo0s! G@Tsion - ScHasbpr nat i onal
Pat ent Appl i G i PRBMMBP & I p of
e P S ey Pl Qo LoNERe e B

phenyl t hi oal kyl sul f onan des, S-oxi des and . _ to .

potentiate PaNOLORY 1R Aediaty Agreal syyamisitiansmissian aionh exdRatonni t ed St at es

Pat ent Speci fgatiwdyanbliEsarikcidle iPthd ribdis i : .

phenyl al kyl sup f.a]n‘iyges i %Iaudil% ?L rretrﬁ?/cfi@fg% gg\%&ﬂé Porme%?%syﬁiusrmgf am de.

The conpoundfe¥f gpggp(jacht FRLGBOUR- r aFhaeppy BeckasitsanshSladesaek: Jrenids in

part i cul ar amfigmabail gciand, S081900); MEDBHAIBTABKhhSSh, EHElh ERdescA! oS Pat ent
Speci ficati on, Nunber, i scl oses certain .

- N~tri et hyl aﬁ%vﬁwwghﬁﬁeﬁaﬁkyl sul fam des and - phenyl cycl opr opyl sul f am des
‘haying lo central AMBA/@asptoNssare Esserhbied fonofadr gidtdie SIBLHAEAHowRCdd Vity. The

a5, Y GUgRER SHE WA LR 4 BEP S rantnoIsd B, he 3UBSEs oses a

met hod of i n&ibﬁéfm@ltﬂ”éednd KéhakandKAkR alVohy andiMeyes Mébagarcer t ai n

oo s oy £oupathonioes e BV afinnet it pgud o % °

N- 1- met hyl - 2 cpAbReddn el natehstates (Hdwevanitiestrioiwies of darnt BIRAN Qafdtd Vi ty.

British Pat e T VRl di scl oses cert.ai

phenyl al kgl sul ??ﬁfﬁt‘eﬁ;wﬁgﬁ\%g% eggﬁﬂ'&gqa}e(g?%gggg{"ﬁ%ﬁe@‘?’%ﬁ‘"@dﬁ'\?&%ﬁHb'

ant i convtPsahhy vaiafds Daveepen gloned and incorporated into test systems designed to

1- met hyl - 2- plsmyityeddny oant DiRlor | (i HolLted St at es Pat ent
Speci ficati or'1 er f’;’%%% di sél%?&%ﬁﬁ@w\;@ﬁﬂ?ﬁg bj%}ér?y‘gb'gﬁ mﬁyhoxy et hyl
but ane- sul f oﬂlﬁu e thejr{unctiap; Thps.4turopean mmtrappéation, pubHBIPN NEELEY )

849- 851 di sCIEPsAS-0B74287 diddiostsNE AYEH BYb-uRMLARERUE gHd 1ts

f@ﬁ%ﬂﬁfﬂ' R
| uat i ' llent. 2 5 F . P 'ScL ( 1979
68(5) - 501 & RIF BRI NEirmirarediadiArplcab pBlsatiop number EP AT ) )
met hane- 20l f 06838 edisdfases tiaeHurhan eub-dnit Phamt G4, (i 977), 66(7), 923-6

di scl oses N neth onyL and N-trifl]uor t hanesul f onyl derivatives of
‘anphet ami nes and_atggié:%i ’é'ui'ﬁ&%gé’ﬁ%"seﬁ’ Pfﬁf%‘l %ﬂﬁ%@'ﬂaﬁ'@r’%wm%ﬁdthﬁﬁé@md
eval uati on f gpadivatioraandeseositizaioo ts ghitamatan ¥aamdaend Tafff B Jourfalioppean
patent appli gl idBieREd!d j _é42.'s|o s,certain :
napht hyl oxyaceti ¢ Igc.?%i sc?@?%@%}i@gg' Ej‘g@éﬂg‘?g ﬁ?géjgalg‘w&ﬁn??gﬂﬂ?sts. N 30
January 2004 Negrasgieges Npvembprt, 199601 687136634-6647. The physiological ' '
(2, 2- di pheny irghiiedlidns B rAAR B4R IsRRAB SNk Se JRELSHE S0P Brd ol il Medi at e at
‘page 53) Ii ne'ﬁ%& G M ﬂﬁgegﬁrﬁgaﬁﬁgpbaﬁg&@ggﬁgm ,ar?/BT.fHé?'; no. 24,
1981, pages 49%¥steods XxP002155661, discloses .
N (tert - but oxycaripribivn 2ndt R ! ! the, .
bi ol ogi cal aEt,i Vi t}/ of 13-fl uordggﬁldér?gg&ginﬁ%sﬁg@?r%%@@“ﬁﬁﬂ@@é%@@%m
R ainic acld receptors to glutamate may be inhibited using certain compounds. .
| This action of these compounds is often referred to in the alternative as
" 30 ‘potentiation” of the receptors. One such compound, which selectively
potentiates AMPA receptor function, is cyclothiazide. ‘Partin et al., Neuron. Vol.
11, 1069-1082, 1993. Compounds which potentiate AMPA receptors, like

cyclothiazide, are often referred to as ampakines.



United States Patent Specification Nunber 3,629, 332 discl certain N
aryl - and N-heteroaryl al kyl fluoroal kane sul fonam des as gﬁga'?uag\(%@?ﬂ

nodi fiers, including. N (al pha-nethyl phenyl ethyl)

trifluoromet hanesul fonam de, difl uoromet hanesul f onam de and

f I uor onet hanesul f onam de. Sone of the conpounds are also said to have ot her
bi ol ogical activity, including insecticidal, acaricidal, nematicidal,

anal gesi ¢ allQ "YFRS#% i nfl ammatory activity. Anpakines have PREUSO8BAN t o
inprove nenory in a variety of animal tests. Staubli et aL, Proc. Natl.
Acad. Sct, Vol. 91, pp 777-781, 1994, Neitrobi ol ogy) and Arai et alL, The

Journal of Pharnmacol o%y and Exggori_mental Ther apeutics, 278: 627-638; 1996.
In addition, certSi$inaianebhatenyRrriieatianiuklieatioqhNembpoVénd$26926g] ut anat e

receptor funeiscRBes 8 glouEsIFRenItNGIRRIFofAH sed . i i L Pat ent
Appl i cation Publ éﬁ Jon e Nenigie pub?ﬁ%hggg%\%gﬁ?gtg_séﬁ?lﬂagggdgg%mh
| nt er nat i onaPrERAE R PABRYEIE Mamhrant, syrenis INdHcee o brinis 28 antbAMERed

Sept ember 2, 1999UniBtESRAlRTENEN SPLENCAITh RIMABELSI4S SADBIRRSeOberfms Mula 1 F
HR CC gI~A- f |f’;1 l. R8'RE).| H V\Qel‘ in. Arepresents SO2; Ra represents
(1-6C) al kyl , F’F‘%’Jyé%ﬂ%{lléwl’?s' Including) 'WS@TY@:F{“?G)('EWI dmekpisuligmide. The

- (1- 40) al kyl aompamr'ncts;gr&batdaprheseOémrdﬂne(vbuﬁ%ﬁéhydctiyi(yghﬁﬁrﬁémtio

-(1-40) al kyl %ﬁ%@g)a%qt?gﬁhlﬁgih%&{pa- 1-4C)al kyl aromatic; or Re and Rb

t oget her wit carbor fch they-are attached forma (38C)
saturat ed carbocyghited Staft@ PaerktBpdcicadniNahBsr £256P98Y Blsklostd BshhPAL I Ni ng

(550 " car bolgaaTaaraydt BRsne b PESReAEIoP ORI 137034 VIO
001 66546 1PCThBG 687BYs sﬁdﬁ;mraepviwmtmtiaﬂnm&mgéﬁﬂ\ﬁmt FHe ebm?ym;tsi driit ed
aromatic gro idg.uted or substituted heteroaromatic group, or an
unsubst it ut egggrsgsfal}gg?é%%eﬁc?%@g%@y%’%i?rﬂ%fn fPSHpentd agimaltst i t ut ed
E:{C:Egg ]Ic<|yl; R2 relpmiwe&tatBS(Hat@(r)Snebmlbatic(rmL@rﬁberﬁ,%@,?wHi,sclosesamethod
- uor Qas X = . - n .

(1- 40) al koxy?ﬁ'l-"?éhﬁ'ﬂé ii%q?’&ﬁé%ﬁ%é{mrﬁa@ﬁ%'sg‘%ﬁﬁeﬁ&h@W"V'@'kﬁﬁg%@@??-ut ed or
;828“ tuted byéh Vget al.(4-Preyml &gl (187 1), 6047) nge&yisﬁlogemfairg\ re}oresents

, a ggeup 8 - B3y an B i,ndependent | y
represents (Eﬁggﬁiweg? ). tog%fpﬁgrﬁmvﬂqﬁ?ﬁg ﬁﬁeﬁﬁéggﬁe%'gﬂﬂo whi ch they are
attached for REHIANESWANaMige, hawipe hypetansiye actblitper i di nyl " nor phol i nyl
piperazinyl, hexadwtdhatanispeoiiesiPp iyl C050ss0Ybalbitibnal 2
phar maceut i calélﬂé ehgﬁe table salt thereof. The present |nver?§| on further
provi des a nBPHBE 5"@8 iNgvIngAcYvity assadatives; aptcstics anttanton i n a pati ent,
whi ch cgrrp][i femu&ldﬁisf‘irﬁt_;_ﬁfrignﬂ(1t-@Iegﬁi-.@-pﬁ@?iléﬂﬁwaﬁﬂhd%fa:fp%%%)ﬁ%ﬁﬁg\‘én]E gf 2
conpoun or a l. e pre i.nvention provides a method of treating
cogni ti v%gdi sor :jné?%"‘%dnS‘agBA’?ﬁ‘%ﬁ%%ﬂ%‘f?“&lﬁﬁ??%@ %t discleesas Ngd-t o sai d
patient an efrfem-e}p@eaylmambtm&yatrwbhqnaumdulgﬁnaﬁﬂuérul al. In additi 03, f_th_e
present inventio - pr,0 . t ng cognitive deficits
associated with r%lf/"%:, |é0rrs]:e:£al.l, ‘r{ Iéﬁ%ﬁf fsghﬁ? %@i ﬁﬁ(sécﬁ?g%géégs%%ﬁﬁ-ét ering to
sai d patient mmygiméﬂyleﬁywmmsumnmiderapdliladavalbaﬁm'fawbmdsqui&‘mcordi ng to

anot her aspefdpeliddie Present invention provides the use of a conmpound of
formula |, or a pharmaceutically accs};t able salt thereof for the

manuf act 8% e of a NRYEIS AhehtPhRaT. Beit AT BB, 30140 discloses Nelembtiyl-2hct i on.

| n addi tion, chib@pRémARIHyI h@ﬁ%bis‘&ﬂoﬁﬁrﬁm%des the use of a conpound of
formula | or ap rmaceuticallﬁ acceptabl e salt thereof for potentiating

gl ut amat e recept orPYPAREAHR, J My Peh{ 1997), 166(1)n823-p diseloges Nehar maceut i cal
CONposi t i ONSmetHARBESIoRG: ard IS ARKSHeRENdABHYI Ve kivaRids B ARBRIERRIL! cal |y

accept abl e daiulmcF geanair? E-sﬁ ét[tbtga analogs thereof, and their evaluation for central nervous
30 system and anorexic effects. |
European patent application publication no. EP-A1-0657442 discloses
certain naphthyloxyacetic acid derivatives as PEG2 agonists and antagonists. N-



30 January 2004 -6 The present invention further includes oun f the
formula: OHH R -C-CNH Ra Ro z wherein Ra represents (1- 6@3%“’%08

(2-6C) al kenyl,

-(1-40al kyl (3-8C) cycl oal kyl, or -(1-4C) al kyl ar onat | c; Rb

represents H, (1-6C)alkyl, (2-6Calkenyl, -(1-4C) alkyl (3-8C)cycloalkyl) or
-(1-4Q al kyl aromatic; or Ra and Rb together with the carbon atons to which

they are
sat ur at ed

one doubl e bond;
group, an u
unsubsti t ut

q&éﬁ@%@ forma (38C) saturated carbocyclic ri

n
clic ring containing a heteroatom sel eenga’s‘f"?"&% he group
consi sting of sulfur or. oxygen, or a (5-8C) carbocyclic ring containing

soupcon3|s‘53r|g|eca‘ao,. |- .CGa, ~ "\ / bOH. NSHa.

Oc.

\

R~ represents an unsubbtituted or substitut ed aromatic

Sé] d or substituted heteroaromatic group, an
&d [ ﬂ%&‘ﬂ) meéaarc@@m@mwsaﬁ gigtlospcbagpan Rtermediate et:lmt fromthe

~/ O= ~

/ H O CH O- N. A\ / HO.
January 200@%« A\Lvedrnne Et. /N .erp Chem 'vol.46; no. 24, 1981, pages 4938-4948, XP002155661

discloses N-(tert-butoxycarbonyl)- 2-ﬂuoro 2-phenylcyclohexylamine, and the biological

activity of B-fluoroamines on the central nervous system.

United States rPatent-Specification Number 3,629,332 discloses certain N-

aryl- and N-heteroarylalkyl fluoroalkane sulfonamides as plant growth modifiers,

including N-(alpha-methylphenylethyl) trifluoromethanesulfonamide,
difluoromethanesulfonamide and fluoromethanesulfonamide. Some of the
compounds are also said to have other biological activity, including insecticidal,
acaricidal, nematicidal, analgesic and anti-inflammatory activity. '

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

* In addition, certain sulfonamide derivatives WhICh potentiate glutamate

receptor function in a mammal have been disclosed in International Patent

Application Publication WO 98/33496 published August 6, 1998 and international

Patent Application Publication WO 99/43285 published September 2, 1999.

The present invention provides compounds of formula !:

RC-C-N-A-R?  formulal
éa ,{,‘b H

wherein:

A represents SO,

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

-(1-4C)alkylaromatic;

R’ represents H, (1-6C)alkyl, (2- SC)aIkenyl -(1-4C)alkyl(3-8C)cycloalkyl, or

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

R® and R" together with the carbon atoms to which they-are attached form a (3-
8C) saturated carbocyclic ring, a (3-8C) saturated carbocyclic ring containing a
heteroatom selected from the group consisting of sulfur or oxygen, or a (5-8C)
carbocyclic ring containing one double bond;

30



~0.0.t~., --~.9HS\ / OHNS, ~1a' ~ QO podas - -
HgNH(Z)OOa\H,. ~ ./ OOH .., . . .:t1.$ NHRa ~ ~_ sgﬂ Fuary - o0 i i
tl S H/p 30 January 2004 30 January 2004 as'::.bb cc dd
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R' represents an unsubstituted or substituted aromatic group, an unsubstituted
or substituted heteroaromatlc group, or an unsubstituted or substituted (5-
8C)cycloalkyl group, or a substituted cycloalkyl;

R? represents (1 -6C)alkyl, (3-6C)cycloalkyl, ( 1-6C)fluoroalkyl, (1- -6C)chloroalkyl,
(2-6C)alkenyl, (1 -4C)alk0xy(1-4C)$lkyl heteroaromatic phenyl which is unsubstituted or
substituted by halogen, (1-4C)alky! or (1-4C)alkoxy, or when A represents SQO,, a
group of formula R®*R*N in which R® and R* each independently represents (1- |
4C)alkyl or, together with the nitrogen atom to which they are attached form an
azetidinyl, pyrrolidinyl, piperidinyl, morpholinyl piperazinyl, hexahydroazepiny! or
octahydroazocinyl group:;

or a pharmaceutically acceptable salt thereof.

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

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

-~ compound of formula |.

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

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

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

The invention further provides pharmaceutical compositions comprising, a
compound of formula | and a pharmaceutically acceptable diluent or carrier.



‘-l N\ sOH/ ~/ O\N. /1T .\ ,. . . OCH 30 Janu

ed .tih. . . (. .. . . .; .~/ . . ~~., N2 ... and .ii ~.~~~~ ~ g. .
e . .. . o . . .~ _0- .. or apharnaceutically acceptable salt
thereof; wth the proviso that when Ra is nethyl, then R is other than
~4- bronophenyl. This invention al so enconpasses novel internediates, and
processes for the_synthesis of the conpounds of fornula 1. This invention
further provides conpounds of the fornula: Wierein R represents an
unsubstituted or substituted aromati c ggoup, an ui~subst~tuted
~or.substituted heteroaromatic group, or-an unsubstituted or substituted
(5-8C) cyct oal kj r Igpgr, v ; : ' _ e [t thereof. In
hi s Speci 1 cat | onp rieant BYemicp ARG b RGEH ARERER ¢ unct f on
refers to any increased responsivenessﬁ)l"ﬂﬁ gl utamat e receptors, for exanple
.. AVPA receptors, to glutamate or @l—apapiRH, arid includes but is not
limted to inhibition of rapid desensiF'{aiF?ﬁt iBn or deactivation of AVRA

receptors t ow%ljé}narrat e.

'".ee O.\ /]  FFO.u\VN/ =0~ ~/ \-\ ~~N~HO/ \ / H.N OH
39 Yoyteny 26da N

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

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

R" and R" together with the carbon atoms to which they are attached form a (3-
8C) saturated carbocyclic ring, a (3-8C) saturated carbocyclic ring containing a
heteroatom selected from the group consisting of sulfur or. oxygen, or a (5-8C)
carbocyclic ring containing one double bond:

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

R' is selected from the coup consisting of:




A wide variety of conditions may be treated or prevented. ?% %he c?ﬁgfunds
of fornmula t and their pharmaceutically acceptable salts # r
.dction as potentiator s of glutamate receptor function. Such condltions
i ncl ude those .associated with glutamate hypofunction, such as
_psychiatric,and neurol ogi cal disorders). for exanple cognitive disorders;
neur o- degenerative di sorders such as Al zheiner's di sease; age=rel ated
derrenti al ; -age-i nducedmenory i npairnment! novenent disorders such as tardive
dysklneS|a~, Hungti ngt on"s chorea) nyoel onus and Parki nson's di sease;
reversal. of drug 30 January 2004 WD 00/ 66546 _7_ PCT/ US00/ 08734 i nduced -
‘states (such as cocai ne, anphetam nes,. @bgohol-lnduced states); depression;

“attention deficit .disorder; attention deficit hyperactivity disorder;
psychosis; cognitive deficits associ ate¢h Wi t h. psychosi s} drug- |nduced

: psychosis, -apd sexual Th %% unds of fornmula | may al so be
~useful for inproviag 3 ﬁt eNmand long tern) and |earning
‘ability. The present : orOV|desClhe use of conpounds of fornula

" for the treatment of each of these conditions. It is under st ood t hat .

;conpounds of the formulas la') Ib', Ic'gand In'; FRII 2, NCOR fornula
LbHFRIIZ,NGN?fMWMICHF I formula In" O 1o wherein R1l
represents ad unsubk @ % ufjed\ aromati c group, an unsubstituted

"..0f substituted hetefadarg g oup, orOan ‘unsubstituted or substituted

. '(5-8C) cycfoal kyl group; or a pharmaceutically acceptable salt thereof; are
i ncl-uded within the scope of fornula | .oThe present invention includes the

'-pharnaceut|c$lly acc = 5"th conpounds defined by formula I

A, conmpound of thi s—ig 2 a\sufficiently acidic group, a
iggfficiently basic' M h functOonaI groups, FRI I NS fornula
Ia HIlI O




. and -accordingly react with any of a nunber of organic and,inorganj ases,
and inorganic and organic acids) to forma pharnaceutical?égg3g§%#@gFe

salt. The term "pharnaceutically acceptable salt" as used herein, refers to-
salts of the conpounds of the above fornula which are substantially
“non-toxic to living 5 organi sns. Typical pharnmaceutically acceptable salts
i-ncl ude those salts prepared by reaction of the conpounds of the present
sinvention with a pharmaceutically acceptable mneral or organic acid or an
organi ¢ or inorganic base. Such salts are known as acid addition and base

- additi.on salts. Such salts include the pharmaceutically acceptable salts
Jisted in Journal of Pharmaceutical - 1@yS¢cience, 66, 2-19 (1977) which are
.-known to the skilled artisan. Acids comonly enployed to formacid addition
~salts are inorganic aC|dsc§£ch as hydroghl oric acid, hydrobromc acid,
'ﬁhydr0|od|c agi d, sulf. phosphogi ¢,_acid, and the |ike, and organlc
~acids-such as p-tog -- {§g§ f-thanes Ifonlc aci d, benzenesul fonic
“aci-d, oxalic:acid, p [ eny! sul foni @ aci d, carbonlc 15 acid, succinic
..acid, citric acid, benzoic acid, ‘acetic acid,, and the like. Exanples of

. stich pharnaceutlcally acceptable saltsgare the sul fate, pyrosulfate,

‘bisul fate,. glflte pho -;age ohydr ogenphosphat e,

- di hydr ogenphbsphat-g @ynopRosphat e, brom de, i odide,

. acetate, propi-onaté, 7, caprat@ caprylate, acrylate, ascorbate,
“formate, hydrochloride; 2 o dihydrochloride, isobutyrate, caproate,

“hept-aroat e, propiol ate, proplonate phgnitfﬁgpionate sal i cyl ate, oxalate
u

“mal onate, su C|nate sebaq@tgg rate, nalate, nmaleate,

..hydroxynalea e, . ' iNatig, i senicoti nate, cinnanate) hlppurate

#k T at e) pht hal ate, butPne-1, 4- di oat e,

" butyne- 1, 4- dlcarboxylate hexyne- 1, 4-di car boxyl ate, hexyne-1, 6-dioate, 2 5

'gbenzoate chIorobenzoate{) -thbeenzoa@e ydr oxybenzoat e, net hoxybenzoat e)

'di nitrobenzoate, 0-3 oXYyhes lmaﬁhﬁgﬁtgne-Z-benzoate, pht hal at e,

pt ol uenesul f onat e; A2 ---suﬂiqaat - chl or obenzenesul f onat e,

-xyl enesul f onat e, Nat#, trifludroacetate, phenyl propionate,

"~ phenyl but yr at e, C|trate | actate, a-hydroxybutyrate, glycolate) tartrate, 3

"0.benzenesul fonate, net hanege et hanesul fonat e, propanesul fonate,

. hydr oxyet hangsul f onat e, %tﬂb - sul fonat e, 2-napththal enesul fonat e,

" 1,5napht hal enedi sul f onat €, Yadlel 2 Startarate, and the like. Preferred

pharmaceuti cally acceptable acid addition salts are those fornmed with

m ner al 30 January 2004 MO 00/ 6654h_PCTNS00/ 08734 _g_ aci ds such as

hydrochlorlq acid and hy ' qaiab and those forned wth organic acids

"such as mal efic acid, $¥ an et hanesul foni ¢ acid. Base addition

sal'ts include those detl\ i norgani ¢ bases, such as ammoni um or

. alkali or al kaline earth netal TNydroxides, carbonates, bicarbonates, 5 and

'the li ke. Slch bases us parpng the salts of this invention thus
¢l ude sodi;um hydro m W/ dr oxi de, -amoni um hydr oxi de,
taSSIUWtcarbonate hoAat el, sodi um bi car bonat e, potassi um

gblcarbonate cal ci-um hydr oxi de, caIC|un1carbonate and the |ike. The

ﬂpota55|un1and sodiumsalt forms are particularly preferred. - 1o It should
be recogni zed that the pary+Fey nterion formng a part of any salt of -
this inventivon is usual Iy a cpitical nature, so long as the salt as

-awhol e i s pharnacol ogi cal My 3+apl e and as long as the counterion does
‘ot contribute undesired qualltles to'the salt as a whole. !t is further
-under st ood that the abpvg=sylts/may formhydrates or exist in a :
-substantial My anhydro 5\ ] seN herein, the term "stereoi soner"
"refers to a conpound mad sane atons bonded by the sane bonds but
~having different threedi mensional structures which are dot interchangeable.
. The-t hr'ee- di nensi onal str,u esO”re cal l ed configurations. As used herein,
“the-term" enantloner Tefi two stereoi sonmers whose nol ecul es are
.'nonSUperlnposabIe mrror 2 ) of one another. The term"chira
rcenter™ - refers-to a carbon atomg.o whi ch four different groups are
attached. -As used herein,: the term "diastereoners" refers to stereoisoners
- Whi ch.are not enanti.oners. |In addition, two di astereoners which have a
;different configuration at only one chiral center are referred to herein-as
"epinmers". The terns "racemate” ) "racemic mixture" or 2 5 "racemic
nndlflcatlon refer to a mxture of equal. parts of enantioners. The term .
"enahtionmeric enrichnent" as used herein refers to the increase in the
annunt of one enantionmer as conpared to the other. A convenient method of
.expre55|ng the enantlonerlc enrlchnent achleved |s t he concept of'

T o N L T - Y I s 119 = I



30 January 2004 WO 00/ 66546 PCT/ USO0/ 08734 -10 wherein E'3' ﬁé?&? nt of
the first enantioner and E2 is the anmount of the second enan
“if the initial ratio of the two enantioners is 50:50, such as is present in
a racemc mxture, and an enantiomeric enrichnent sufficient to produce a

. final ratio of 50:30 is achieved, the ee with respect to the first 5
--enantionmer is 25% However, if the final ratio is 90:10, the ee with
“.respect to the first enantioner is 80% An ee of greater than 90%is
“preferred, an ee of greater than 95%is nost preferred and an ee of greater
than 99% i s nost especially preferred. Enantioneric enrichnment is readily
determi ned by one of ordinary skill ir@he art using standard techniques
“-and pr.ocedures, such as gas or_high . -~ 1 o performance |iquid

“chromat ography with a chiral c oi ce "of the appropriate chira

- col um, . eluent and condi ns \ﬁ & y—Fo effect separation of the _
- enantiomeric pair |s-ﬁE§Z:§}tNrn t fe%know edge of one of ordinary skill .in
" the art. In addition peHIfl St er eoi soners and enanti oners of. :
. .conpounds of fornula | can be prepared by:one of ordinary skill in the art

.uti-l'irzing well known 15 technlques and ppocesses, such as those discl osed
by 3. Jacqueg, et al. g-gnates and Resol utions", John
‘W l ey .and Sons, fnei tel and S.H Wlen," '
i Stereochenlstrv of t} E2o " | eyl nt ersci ence 1994) and
- Eur opean Pat ent Appl i cation No. EP—A—838448’ publ i shed April 29, 1998.
. Exatpl es of resol utions includeOrecy al l'ization 20 techni ques -or chlral
. chromat ograpfy. - Some of t- co ds the present invention have one or
re.chiral centers ané~ NSt variety of stereoisoneric -

-'ce figurations. ‘As a cbn enUe of these chiral centers, the compounds of.
" the present invention occur as racemates,; m xtures of enantionmers and as
i‘ndi vi dual enantioners) as 2 0wel s diastereoners and m xtures of
di astereonerg, Al such fjoners, and diastereoners are
wi thin the scope of d BSet | ion. The terms "R' and "S" are used
herein as conmonly used orldani ¢ chenistry to denote specific
configuration of a chiral center. The term"R' {rectus) refers to that
configuration-of a chiral, eroM th a cl ockwi se relationship 3 0 of group
priorities (4 ghest to s )Arest) when vi ewed al ong the bond toward the
| owest. priority group. The (sinister) refers to that configuration
of a chiral -.center with a countelctYckw se relationship of group priorities
(highest to second | owest) when vi®&wed al ong the bond toward the | owest
priority gr ofp- - 30 January 2004 WO ‘001 66546 -11 PCTNS00108734 The
- priority of groups is ba pon t heir m ¢ nunber (in order of
~decreasing atomc kg list of priorities and a discussion of
stereochem stry is co mencl ature of Organic Conpounds:

Pri.nci ples and Practice", (J. H Fletcher, et al.) eds., 1974) at pages
'_& 3-:120.. 5 A= used hereln t erm"aromati ¢ group"” neans the sane as
"l APy, and i ncl udes phenyl . ||ycycl ic aromatic carbocyclic ring such -
- as I-- or- 2naphthyl, 1, 2- dlhyo Mapht hyl ) 1,2, 3, 4-tetrahydronapht hyl, and .
“‘the. | i'ke:" The ternt"heteroaronatlc gr oup” |ncludes an aromatic 5-6 nenbered
ring. Contalnfng from one tg heter oat ons sel ected from oxygen) sul fur
and - - .10 . nitrogen, . group consisting of a 5-6 nenbered
..ring contalnrng from one* t roatons sel ect ed from oxygen, sul fur
.and nitrogen fused with a benzene ring or another 5-6 nenbered ring

cont ai ni ng qﬁp to four g ect edgf rom oxygen, sul fur and nitrogen.
. Exanpl es -of 'het er oar angy I g th|enyI furyl, oxazolyl, isoxazolyl,
_oxadi azoyl, pyrazolyl,« \i # [ azonI 15 |sothiazolyl, .
.,[nidazonI,TtrrazonI, tetrazolyl, pyMyyl, pyridazinyl, pyrim dyl,
“benzofuryl, benzothienyl, ben2|n1dazolyl benzoxazolyl benzot hi azol yl,
*indol-yl; and.quinolyl. The term "substituted” as used in the term
_“substituted aromatic or heteroaromatic group” herein signifjies that one or
nore- (for 'exanple one or two) 2 o substituents may be present, said
--substituents bei ng sel ected from atons and groups whi ch, when present in -
~the. conpound of forrula |, do.not.prevent the conmpound of fornula | from
afunctlonlng as a potentlator of glutanate receptor functlon -




It is understood that when R represents an unsubstituted ted 2
5 (5-8C) cycl oal kyl group, m xtures of cis and trans isone?@JW§§Pfgg%#

whi ch can be separated into the individual cis and trans isonmers by one of
ordinary skill in the art, using standard techni ques and procedures such as
reverse phase or normal phase high performance |iquid chromatography or

. flash chromat ography, with a suitable %hggjonary phase and a suitable .
- eluent. Exanples of suitable 3 0 statlo ry phases are silica gel, alumna,
“-and. t-he 1'i kehh Exanpl es of able eluents are ethyl acetate/hexane, ethyl.

: acetate/toluene net-u et hane, _and the |ike. Such.individua

i nventl on. . 30 January 2004 WO 0/ 66546 ~12 PCT/ USOO 08734 Exanpl.es of .. =
"substituents which may be pr esentNH,_n a sHbstl tuted aromatic) heteroar omatl c
S group or (5-.8C) cycl oal kyl gr oup incl ud@Mal ogen; vitro; cyano;
hydrooxyi m ndf (1-100 al : (2=R0C) al kenyl ; (2-100) al kynyl ; . '
(3-8CQ) cycl oal kyl ; hydrb b oal kyl ; oxo(3-8C)cycloal kyl; halo(1-1
-_m)al kyl-; (CHZ)yXl RO In f |(? 0 or an integer of from1 to 4, X1- . -
~.represents O S, NR10, CO, COO OO CONR11,) NR12CO, NR12COC00, OCONR13, R9- -
represents hydrogen, (-1-10C). al ky

13- 100) al kenyl , (3-10C)al kynyl

. pyrroll di nyl.)- tetrahydrofuryl, nor.plino or (3- 8C) cycl oal kyl and- R10. R11,
2-and "R13 each |ndependently ,~ represents hydrogen or (1-10C) al kyl, or.
and -R10 R11, R12 or R13 together 10 vvrth the nitrogen atomto V\/mch t hey

are attﬁf?id forfn %Eﬁ ﬂ alpikpfari di nyl orI m)[ Ehol i Ino
group; yl pi perazi ny i eny
furyl; oxazgﬂg)m% éﬂ&%&@'& é qﬂrﬁ daﬁmsylhant%bmmﬁpynbnylpyrl dyl ;

pyri da2| nyl; pyrimdinyl; d| hydr ot hi enyI di hydr of uryf; di hydrot hi opyr anyI
di-hydr opyr any| Tfm ihwastion hisa zotythpadsbs HoyalliH@IHEd 88/4id o c4sBy ot i azol vl
ra

(1-4C0) al koxy | - rot hi azolyl; tet Ienyl
’ tetrahydrofury ; te%rgﬁg?’n%ﬁu%éﬁ%ﬂ q etrahydropyranyl i ndol yl ;
.benzofuryl; benzothienyl; benzim dazol yI and a group of forml a R14_

(La) n-X2-(Lb) mTihis in¥ention ﬁ(@theeprpekleapemaowmscbf ti@ fohhislaS, SO, S02, CO
CH(OH), CONH, NHCO NHCONH, NHCOO, COCONH, OCH2CONH, or 2 o CH=CH, La and
Lb each represent (1-4C}al kyl eneQtbne of n and mis 0 or 1 and the other is
0, and R14 represents a pheny teroargmatic group which.is
“unsubstituted or substituted® e or two
(1-10C) al kyl; (2-10C)al kenyl ; (2-

O of | ogen; vitro; cyano;

' y . Fg (3-8C)cycl oal kyl; -

4- (1, 1-di oxotetrahydro 1,2 th| azinyl);- 1- NO©) al kyl ;

cyano( 2- 10C) al kenyl ; phenyl and (CH2) zX3 i n‘25 whi ch zis 0 or an
integer of -from1 to 4, X3 represents O~ S, NRI6, CO -CH(OH), COO OCO
CONR1~) NRmrem)m theseemwnwbsmmor sn@eumergaremam:gmm anR15 represents
hydr ogen, I J'Q,g),
(1- 40 al koxycét{%)ony 2%‘6@#’19'? C)al%ydli@tﬁtiaényl a?nétﬁ')c‘f% 1% -40) al ky|

N- (1- 4C) al leestitated M@od@latwn o6 pifanaseylisally acceptabls sal Q@B@Gt:) al keny! |
(3 301 Oalkynyl, (3-8C) cycloal kyl, carrphoryl or an aromatic or

het.eroaromatic gmmsps ec&@amw%"geg&emt \M?Qﬁ%ﬂ ég%ﬁﬁgr%h@g%lomm whi ch'

'S, unsubst i tqlg or substl tuted one or t al kyl
hal o(1- 4C) af¥§/P lo A incaeged WP%ttﬁ‘r?eeaﬁaf q'qtan@er%wrs forex@rple R1~, R18 and

R19 each i ndw@ndeéﬁtd»w tb@jlﬂ@tﬁﬁ@&dh%i{ oPEe il indlddels mé‘ﬁ&mtmteeto RLS and.
R16, R1 ~, h%gp E{‘?%P e nitrogen atomto which they are
at t:ached f ol"RiPAioq of @p 'za“HQPF HPP‘EH"HW" 0&'}584\”8?98’1"56‘? giwamdel i no
?r oup) ;I'Eel ter m/’(\dadé@ﬁ})eiy blybonditlbhum l?]eltrﬁéfbdbk teventbd Biptid Kyl andI ]
(1-4C).al ky are net i SO pyl, butyl,
 sobutyl |+ RS SLGfma 1 KBS v hrEBiate utsetx,«tfden@h&payarﬁ ol
C e actlon as potentlators of glutamate receptor function. Such conditions include
those assoclated with glutamate hypofunction, such as psychiatric and
neumloglcal disorders, for example cognitive disorders; neuro-degenerative
_ dlsorders such as Alzheimer's disease; age-related dementias; age-induced -
memory impalrment’-; movement disorders such as tardi.Ve'- dyskinesta, | _
'-HUngti'ngt’on‘s chorea, myoclonus and Parkinson's diséase;‘ reversal of drug- . |




The term (2-10C)al kenyl includes (3-10C)al kenyl, (2-8C)al
6C) al kenyl and (2-4C) al kenyl. Particul ar val ues are vinyl 56%{ uarEE)%OZLpenyI

The term (2-10C) al kynyl includes (3-10C) al kynyl, (2-8C) al kynyl (2

6C) al kynyl and {3-4C)al kynyl. A particular value is prop- 2-yny| . The term
C, -CB al koxy refers to a straight or branched al kyl chain having from one
to six carbon atons attached to an oxygen atom Typical C~-C6 al koxy 15
groups i ncl ¥@PYShoxy, et hoxy, propoxy, isopropoxy, but SFUSPUEHoxy,
pentoxy and the like. The term C, -C6 al koxy includes within its definition
the term C~-C4 al koxy. The term (3-8C)cy#d oal kyl, as such or.in the term
(3-8C) cycl oal kyI oxy, includes nonocyclic and pol ycycl ic groups. Particul ar
val ues are cy@ ll?&ﬂ@ﬁ)%lﬁs 3210061@?@43&11m;t%7m9he¢€yn!h5§)mq?10! indycecstatgs); and

bi cycl of 2. 2. I ropyl

cycl obutyl - QdJeg)l %%@?\‘t §T&3'8 %*eﬂ&u} &ﬁ!ﬁgf%ﬁ%@f useéépéﬁ hysééxiv'%(q%rr%& "I nt eger
of from1l to psycfaﬁsw pﬁgr@@\@rdeﬁplts ﬁ%ﬁﬂC@th)W@" p$mpmae@ugmucad@gmsm 2) 3,
and 4, or th r cycl oal kyl
: eaddrge&g@l sf:bnct?on )?ﬂﬁ&n;ﬁc{irﬁﬁ@%? onr‘ﬁgbég rﬂ_ér}ﬁalrsgﬁ ooc uﬁgpr

i ncl udes cycl opentyl, c cl ohe The term
hydr oxy{ 3-80)'B\PEVHA 'R?'I“OWrK@Ph"U%@”WW éwlwdem@mdyeammabﬂaﬁ ﬁhe

hydr oxycycl ogsesefit mvxhﬁbnt @rbVU@%ﬂfe?Us%Qf létsﬁ{peahd%f fbﬂ:%laqi?o?r tﬁé( ﬂﬁé{xﬁeﬂwm yl,
such as 3 oxocq%éf? _ o The terns "hal ogen’

i ncl ude fl uor94¥8° 8PPH@ o5 oni ne and i odi ne unl ess ot herwl se specified.
30 January 2004 \Di§0hdi5i66d IGTcbIHPOLRRESI4ne fotmilag 1a'eomi&akad k;10C) al kyl

i ncl udes fluoro(1-10C) al kyl, ch as trifluoronethyl and
2,2,2-trifluoroethyl, and chlgro(1-10C)al kyl such as chloromethyl. The term
cyano(2 10C) al kenyl i ncl uﬂes anoet H@nyl ., The term (2-4C)al kyl ene

i ncludes et hyl ene, propyl ene ahd butyl ne. preferred val ue is ethyl ene.
The termthienyl includes thien- tll[ i en- 3-fpkmul@ie term furyl

i ncludes fur-2-yl and fur-3-yl. The ol yl includes oxazol -2-yl,
oxazol -4-yl and oxazol -5-yl. 1lo The ter®hisoxazolyl includes isoxazol-3-yl,
i soxazol -4-yl and isoxazol -5-ylI. The term oxadi azolyl includes

[[1, 2, 4] oxadi azol -3-yl and_{1, oxadi gyol -5 yl. The term pyrazolyl

i ncl udes pyrazol - 3-yl, pﬁazo 4-yl an |pyrazo| -5-yl. The termthiazolyl

i ncl udes thiazol-2-yl, thiazol - N -t-hoa%ol - SoprhulaI® The term

t hi adi azolyl includes [1,2,4]thiadiHzol-3-yl, and [1, 2, 4]thiadi azol

0

—C—NHR? formula I¢'

n/

—S—N formula In'

H |Cl \

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

F
L
N
H
F
N

The present invention includes the pharmaceutically acceptable salts of
15 the compounds defined by formula l. A compound of this invention can possess
' a sufficiently acidic group, a sufficiently basic group, or both functional groups,



January

5-yl. The termisothiazolyl includes isothiazol-3-yl) i so{}(lf)n azol - ﬁlﬁ(ﬁ and

I sot hiazol 5-yl. The termim dazolyl includes imdazol-
i m dazolyl -4-yl and imdazolyl 2 0 5-yl. The termtriazolyl includes
[1,2,4]triazol-3-yl and [1,2,4]triazol-5-yl. The termtetrazolyl inc
tetrazol -5-yl. The term pyridyl includes pyrid-2-yl, pyrid-3-yl and

pyrid-4-yl. The term pyridazi nyl includes pyridazin-3-yl, pyridazin-4-yl,

pyri dazi n- ¥@poees® and pyri dazin-6-yl. The term pyri nm dyPCT/HBIOGEES

pyrimdin-2-yl, pyrimdin-4-yl, pyrimdin-5-yl and pyrimdin-6-yl. The term
hi enyl
includes benzot hien-2-yl and benzothien-3-yl. 3 0 The term benzi m dazol yl

i ncl udes benandactardinglg rgdact withany ef anbabeogiborghyit and dnargassic besesprad ol -

I ncl uges, i naQbiangT o9 op G aHOE o 161 BBt eutcall aoadpb BsPlinsas 1

benzof uryl includes benzofur-2-yl and b@azofur-3-yl. The term benzot

PCT/ US00/ 0878ke trahi@ "pbanmaq:eumlly IaCWmaQIe(;glt"oﬁﬁ tmld twergin, refdre te ealis of the
di hydr ot hi azgl rﬁ r{ag atfbvévslanfmg wcwaaéebaﬁamtauy ABA-1oH 1 IRAA

(14C) al koxycar bo rot hiazo I ncl
- met hoxykar U@ﬁpﬂsm é'orpmbnfmrmaa@dlcaw chpt@tﬂﬁw%allsemcrwde those salts

( 1-4Q) al kyI ﬁr%ﬁ QQHﬁydf th@ﬁérﬁﬂ&ﬁw&s"@ tﬁé’br’eﬁ&‘f’gqﬂve ion lt a -
vy e aromatic Inc es t | owi ng:
L) - / 1 qrmacput)caily accep able mmeral [Or prganyic acid orap o;gamc or inorganic
base. Such salts are known as acid addition and base addition salts. Such salts
include the pharmaceutically acceptable salts listed in Journal of Pharmaceutical
10 Science, 66, 2-19 (1977) which are known to the skilled artisan.
Acids commonly employed to form acid addition salts are inorganic acids such as
hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, phosphoric

acid, and the like, and organic acids such as p-toluenesulfonic, methanesulfonic

acid, benzenesulfonic acid, oxalic acid, p-bromophenylsulfonic acid, carbonic
15 acid, succinic acid, citric adid, benzoic acid, acetic acid, and the like. Examples
- of such pharmaceutically acceptable salts are the sulfate, pyrosulfate, bisulfate,
sulfite, bisulfite, phosphate, monohydrogenphosphate, dihydrogenphosphate,
metaphosphate, pyrophosphate, bromide, iodide, acetate, propionate,
decanoate, caprate, caprylate, acrylate, ascorbate, formate, hydrochloride,

20 dihydrochloride, isobutyrate, caproate, heptanoate, propiolate, propionate,
phenylpropionate, salicylate, oxalate, malonate, succinate, suberate, sebacate,
fumarate, malate, maleate, hydroxymaleate, mandelate, nicotinate, isonicotinate,
cinnamate, hippurate, nitrate, phthalate, teraphthalate, butyne-1,4-dioate,
butyne-1,4-dicarboxylate, hexyne-1,4-dicarboxylate, hexyne-1,6-dioate,

25 benzoate, chlorobenzoate, methylbenzoate, hydroxybenzoate, methoxybenzoate,
dinitrobenzoate, o0-acetoxybenzoate, naphthalene-2-benzoate, phthalate, p-
toluenesulfonate, p-bromobenzenesulfonate, p-chlorobenzenésulfonate,
xylenesulfonate, phenylacetate, trifluoroacetate, phenyipropionate,
phenylbutyrate, citrate, lactate, a-hydroxybutyrate, glycolate, tartrate,

30 benzenesulfonate, methanesulfonate, ethanesulfonate, propanesulfonate,
hydroxyethanesulfonate, 1-naphthalenesulfonate, 2-napththalenesulfonate, 1,5-
naphthalenedisulfonate, mandelate, tartarate, and the like. Preferred
pharmacseutically acceptable acid addition salts are those formed with mineral

| udes



[/ 10 Preferably Ra is nethyl, ethyl) propyl, n-butyl 0‘pentyl,
and hexyl with nethyl being nost preferred. Preferably Rb§|6§aﬁ§/%r¥28en,

net hyl, ethyl, propyl) n-butyl, sec-butyl, pentyl, and hexyl, w th hydrogen
bei ng nost preferred. 15 Pref er_ably R3 and R4 each represent nmnethyl.
Exanpl es of values for R2 are nethyl, ethyl, propyl, 2-propy|¥] butyl,
2met hyl propyl cl ohexyl, trifluoronethyl, 2,2,2-trifl uoroet \
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dxmensxonal structures which are not interchangeable. The three-dimensional
structures are called configurations. As used herein, the term "enantiomer"
refers to two stereoisomers whose molecules are nonsuperimposable mirror

20  images of one another. The term “chiral center" refers to a carbon atom to which
four different groups are attached. As used herein, the term "diastereomers"
refers to stereoisomers which are not enantiomers. In addition, two
diastereomers which have a different configuration at only one chiral center are
referred to herein as "epimers®. The terms "racemate”, "racemic mixture" or

25  ‘racemic modification" refer to a mixture of equal parts of enantiomers.

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

30

ee = E'-E? X100
E'+E
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The term “substituted" as used in the term "substituted aromatic or
heteroaromatic group” herein signifies that one or more (for example one or two)

A~~~ —
I\)I\)NNC

4-
4

20 substituents may be present, said substituents being selected from atoms and
groups which, when present in the compound of formula |, do not prevent the
compound of formula | from functioning as a potentiator of glutamate receptor
function.

It is understood that when R’ represents an unsubstituted or substituted

25 (5-8C)cycloalkyl group, mixtures of cis and trans isomers may result which can
be separated into the individual cis and trans isomers by one of ordinary skill in
the art, using standard techniques and procedures such as reverse phase or
normal phase high performance liquid chromatography or flash chromatography,
with a suitable stationary phase and a suitable eluent. Examples of suitable

30 stationary phases are silica gel, alumina, and the like. Examples of suitable
eluents are ethyl acetate/hexane, ethyl acetate/toluene,
methanol/dichloromethane, and the like. Such individual cis and trans isomers
are included within the scope of the present invention.



R20 represents hal ogen; nitro; cyano; hydroxyimno; (1-10
(2100) al kenyl ; (2-10C)al kynyl ; (3-8C)cycl o-al kyl ; hydroxy%éﬁé’@/ﬂg?%al kyl ;
oxo(3 SC)cycl oal kyl; hal o(1-10C) al kyl ; (CH2) yXi RO in which y is 0 or an
integer of from5 1 to 4, Xi represents O, S, NR1O, CO COO 0OCO CONRL1,
NR12C0, NR12COC00, OCONR13, R9 represents hydrogen, (1- 10C) alkyl, (31
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(4-f1 uor ophetiA ‘%m?dﬁ EN H@&tdﬁw(i-gﬁéa@w (1zﬁC()au<yl2arm1-4C)alkyl
| uor onet P}ahiahﬁﬂVélméslélfeQﬁdth -
(4trifl uor o henyl }y gl’ fm\?’3 am )né)Heb?hMﬁy; gHéyrlfy'??bUtyl' tbutyl,
( 4met hoR§WH %\%P%rﬂf Zrﬂoﬁ’éﬂ 'KWE)CM enyl ,

2-
2
-{2-
2-
f
2-
2-
3 (1- (5di net hyTrmmnnmeC)mkemembi@mdm fkbﬁ lh 2-30) RN,
2-
2-
2-
2-
2-
2

-

-(
-(
-(
- (
R
{( 2t hj engh) s I nzam doetk'fz--phenyl
(5t T CTR O RRCIRMENY Bk F‘ayrv%'ues(are SRV ’
-{
-(
-(
-(
(

3 met hoxybe'Fmatmrd(()a-éﬂﬁ)ﬁllBymbnglbdes (8-10C)alkynyl, (2-8C)alkynyl, (2-

if Lrg?[]gga}é/ﬂg‘ o) i éllk%rw]eﬂyr#ﬁ)mcular value is prop-2-ynyl.

(
(
E
(2. net hoxybemmm&&em}k%heﬁﬁyd toa stralght or branched alkyl chain having
g}z thi efpgn &1@&9@&%&’&)% HﬁtﬁPﬁ&y o’an E pl?'%.l&l 'C4-Cs alkoxy
2-
(
0

yl - car banoyl phenyl car
net hygfﬂueﬁa\?wﬁmﬁ}p@mﬂr)%wypoxy, lsomopoxy, butoxy, t-butoxy, pentoxy

3- net hyhg métmiaeafﬁb ety )amaﬁchmd%s Qnthﬁ%%&ﬁﬁbﬂ%e el 80 do.

robenza@ 3-fl ur obenzam do, | uor obenzam
i fluoroB ﬂ’iyam do, 3-chl orobenzam do 4chl or obenzam do,

r onobenzani dO,Th‘btbﬂﬂ@SGi@modFkyl és@M@ﬂ@hﬁﬁ'ﬁ@iBrﬂ 35@:‘7@% ) Wam do,
- DU

- met hyl benz - et e opy! benzan yl benzani do,
-vi nyl benzaﬁmﬁggé‘ TO{’P?M?JBP‘EHQPHW?'BQH&% %rtloglazgalues are cyclopropyl,
:c }‘ | uor 2eret bydidieiy,anytidpentgh tydidHexgr arehibydid)e.RZa6tales. The term includes

ot howybenbare i AR BERET s by T ohRy BeR Plonmny.

henyl phenyl - casidseditietein the tegms integeb ofkizorh dao 4" or “integer of from 1 to 3"

p

o ben piiowBEE IRLER 1,2 5, A 2006 | AUGRO1, DO, Rebbotivon |-
S(1-(2-(2 30 rretmytfa(fbsﬁ Y@'PHHSMHQGIW@"MCWHM eytighdxyhensibheptyl
- (
-(
-{

—DNDN

—-_h A~~~
Q_C I~ 1

,4
-b

-

I
1-
1- ( 2- 44 Ocanb@idoehd.onyl am no) et hyl ) phenyl ,
1-

(2-(benzyl suyl.f on no) et
2- phenyl acet a#'@d?y"égh‘}’P)‘ﬂﬁ@%y)ch'Qﬁ"(YXrﬁFh'éﬁ§5&‘1’3’&@%&%&%&&1@!‘\@yI3) phenyl ,
4( N-t - but oxyhkwdroxyey d:u)m-n,hanesul f onyl am noet hanoyl ) phenyl , 2 30 January
2004 WD 00l 66546 2?1 PCT/ A})&hl MI car boxam do, 2 furyl car boxam do,
3- (5- et hyl - i soxaZB 97"?859 %Qﬁk ine. 3?61’%[9&95%(5#?'&1653'
2- benzot hi eny;kocaclbpemyn do, 4-(5-met hyI 3phenyl i soxazol yl ) - car boxam do,

4- pyri dyl] car boxa S5-nitrofu r hoxam pyri dyl car boxam do,
6- chl oro%-(g- PV i d@hegg%&‘i 13988 a'g%f a@ﬂé}”g Wq)&lgmngochlonne bromine

2-t hi enyl net &y iadineainle3s btheewiserspbbifiedni no, 2f uryl net hyl ami no,
3-furyl met hyl am no, 3-acetylureido and 2-(2thienyl)ethylureido. Exanpl es of
particular values for R21 are hydrogen and chlorine. R2~ is preferably
ortho to R20. 1o Exanples of particular values for R- are 2-naphthyl,

4- br omophenyl , 4cyanophenyl, 4-benzam dophenyl, 4-nethyl phenyl,

4-i sopropyl - phenyl , 4isobutyl phenyl, 4-f butyl phenyl, 4-nmethoxyphenyl,
4-isopropoxyphenyl, 4cycl opentyl phenyl, 4-cycl ohexyl phenyl,

4- ( 2- hydr oxynet hyl phenyl ) phenyl , 4-{4hydr oxynet hyl phenyl ) - phenyl ,
4-(2-furyl)phenyl, 4-(3-furyl)pheriyl, 4-(2-thienyl) 15 phenyl,

4- (3-thi enyl)phenyl, 4-(pyrrolidin-1-yl)phenyl, 4-(piperidin-I-yl)phenyl,
3chl or o- 4- pi peri di n-1-yl phenyl, 4-benzyfoxyphenyl,

-h-b-b-bl\)-b-bwl\)""bththbbhhhbhbbhh”bbhhh



2 o0 procedures set forth below The reagents and starting ggt eri a#io re
readily available to one of ordinary skill in the art. Ali3 o df ts

unl ess ot herw se specified are as previously defined. ~.:3t! ~aa~-r;

.~ 0C34 WO OO b654b PCT/ USO0/ 08734 -24 Scheme | OHH Step A OHH O R- G- G NHz
R-CCNSR2RaRhORAE RbHO (1) Lg SR2 (3) OStep B (2) Step BF H ~
FHOR-GCGCNH Step AR-CGCCNS- R RR.Ro ORa Ro H O%4)r L{%—S-RZ formul a
la O (2) In"8E# |, step A the conpound of structure (TFT'SP®®ERHi ned with
the 5 conpound of structure (2) under conditions well known in the art to
provi de the conpound of structure (3). -Mbre specifically, for exanple, the
conpound (1 ) is dissolved in a suitable organic solvent. Exanples of

sui tabl e organi ¢ 5®8 ®&Rthalq(id Patedkvhivciigps Huorem -0 Credkyl sech adydr of ur an, and

the like. Theifeeldmidtan ahg 2l eattRerabitiyl dhddisiBl - FISaRS) sui tabl e base,
and then cool ﬁd totﬁg’gut -78Cto abou){] 10 OC. {Exarrp)l 2(2 %‘;Chgagi tabl e bases
v P

i ncl ude tri eCRYIOMA yridi ne, 1, 8di azabi cycl o[ 5. 4. 0] undec- 7- ene
(DBU), and the | i kEhe fBemichan&Li10C) AIkeriPingudes 2igandéiRgn@ne equi val ent of

conpound (2). The_.term"Lqg" used herein refers to a suitable | eavin

gr gﬁp. Ex rr%al es o h%{?f'f'é%%g)?alg"ﬁ‘?ﬁ%'ﬁdﬂgﬁﬁﬁ@y*eﬁﬁi RfQeyleqg angputylene. A ?

met hanesul f opydferxed vdlua latigeveet hanesul f onyl oxy, benzenesul fonyl oxy, p 15

t ol uenesul f onyl o nd.t.he like I, | he preferred | eaving group. The
reaction nixtur eXT('%e @{W’P'Eﬁy'éﬂc'%FsﬁP'e%%'@B"Q@Bﬁ‘?'%%c for about 0.5 hours to
about 16 hours. THe teonburyhidcl(89s fus-2tyhend fus@-@t ed and purified by

t echni Ik ' h t ' t echni d

chr onmt ogr aphy. FoF Byl dsrafifictoasd e B Gt andSe8afat: i

bi-sul f at &0 t he | alke tormigaxazelddnclurestisaxaagk i BoRadl-dxil nad tsedaxil-Elyl.sever al
times with a sui t-ah @rRIaGR: , bR i.de. -The
organi c extracts are (r:oﬁb?‘?\%ﬁ?lﬁg#r(%{‘g%g&%%g&nﬁ/aﬁégyé@d&ﬁ ﬂ?h%’g{‘#%?o ,5 30
January 2004V‘v/\0_ 001 66546 -25 PCT/US00108734 filtered and concentrated under
vacuum The resi dﬂ%tleﬁmtpbﬁiolwihblﬁtié’eldp)hﬁzcﬁllsaﬁ?pﬁQi&ﬁ%{l%ﬂg?g{%éagﬂyﬁh' lica gel

with a suitable e_l_uent such as et hyl ‘acet ate/ hexane e conpound

(3). I'n Schene I, RgEpHigzRly! Aiagel-2yl, hiazal-&y{ and thiazpl-brgk i nat ed under
5 condi tiens wel | THewewn thiadibislyldidiudes C;P,!QQMihiiﬁiiéz'aﬁSﬁ'Q%GT{‘,Q,A?HaE Bul a | a.

For exanple,sgﬂnpound (3) is dissolved in"a suitabl'e organi ¢ solvent, such
as net hyl ene Ml oride and the solution is cooled to about -78C under an

i nert at mospher e, Treutelm dsbttilazaly gwiuded OsdthiaZol I Uik bBIazbE4-9rslROsSthRvby . about
one equi val e§t of diethylam nosul fur trifluoride (DAST) dissolved in a

suitable org 'rYi"c 10 solvent, such as nethylene chloride wth stirring. The
reaction is then Hid teweimidazelprimclodesrioidazbberyk irmkdaeslyl{(cind idd@roend t he
conpound,@f gg@fmula la is then isolated and purified using techniques and
procedures wel’l known in the art, such as extraction techni ques and

chr omat ogr aphy. FUie texatazelyl inaludesHo? Altrazob34i and 2 witidzokatyer and

met hyl ene chl ori dene thhf tdtABIyPinBluBesS RRALALLH. and the organic |ayer
The term pyridyl includes pyrid-2-yl, pyrid-3-yl and pyrid-4-yl.
The term pyridazinyl includes pyridazin-3-yl, pyridazin-4-yl, pyridazin-5-yl
25  and pyridazin-6-yl.
The term pyrimidyl includes pyrimidin-2-yl, pyrimidin-4-yl, pyrimidin-5-yi
and pyrimidin-6-yl.
The term benzofuryl includes benzofur-2-yl and benzofur-3-yl.
The term benzothienyl includes benzothien-2-yl and benzothien-3-yl.
30 The term benzimidazolyl includes benzimidazol-2-yl.
The term benzoxazolyl includes benzoxazol-2-yl.
The term benzothiazolyl includes benzothiazol-2-yl.
The term indolyl includes indol-2-yl and indol-3-y!.



15 is washed with water, dried over anhydrous sodi um sul fgbﬁ fil é&ﬁ d and
concentrated under vacuumto provide the crude conpound o ghyay . This
crude material can then be purified by standard techni ques, such as
recrystallization froma suitable eluent, or flash chromatography or radial
chromat ography (radi al chromat ography is carried out using a Choonmatotron,
2 0 Harrison Research Inc., 840 Mbana Court, Palo Alto CA 94306) on silica
gel, with aveoiesdsl e el yent, such as hexane/ et hyl acet at BCTOS000%¥ de
purified conpound of formula la. Alternatively, in Scheme |, step B the
conpound (1) Is fluorinated in a manner.qignal ogous to the procedure
described in step B above with DAST to 25 provide the conpound of structure
(4). In Schene |, Tisd pmAuiniyrheludds gdhol-3yconverted to the conpound of
formula la in a nner anal ogous .to the procedyre .described in step A
above. 30 Janua f?589%‘88’%%’3‘4@9'#%F/'{:J%Sg‘i'g@%ﬁzoj‘%@'%t}?ﬁ term %’-H_ Step
A~ QHH_ _R_4(_3)&H<d§?acﬂbomwhﬂgo’@iaﬂolyanl‘udeﬂR\e%&gb&rbbnylgﬂf,ﬁ OR (g) (5) (St ;ap
B Step BJ FyHiaE:HR, .7a ~b NH2 Step A RL~~b H_COR2RR~RR(7
Lg-CGOR2 fopngQEn'%od'gﬁyl'l n Scheme | I, step A conpound (1 ) is converted
to the cabbamat e T8 teBnulicdC)atkydB-B&)cicoalidbinati@ed iherfologviogndi ti ons wel |
known to one of ordinary skill in the art. For exanples of standard .
carbamate formng canditiQns-seeJ. March, "Advanced Qrganic Chemistry:
Reacti ons, Mechant and>Str e, "2 EdivtT Oy, N aw-i 5.
(1977) pages 382-3 and T. W Ggeen, "Protecti roups in Ogd

Synt hesis,"” John WTey & Sons, Inc. (1981 ) pages 223-248. 10 M€
specifically, for exanmple, conmpound (1 ) is dissolved in a suitable organic
sol vent, such as tetrahydrofuran or methylene chloride and treated with an

equi val ent of a~eQ und (n "Lg~J e ts a suitable | eaying
group. Exanpl es ‘of table | ea gr OW Br, F,
reaction can be perforned at at erature of f ahaut -10C to abe

|5 preferably at a tenperature of about OC to about 25C. After about 2°
hours to about 12 hours, the carbamate (6) is isolated and purified by
techni ques wehb ROk ORI IRHERs e BIGUAG! | On t echni ques and
chromat ography. For exanhpl'e, the reaction is d|l uted with a suitable
organi ¢ solvent) such as nethylene chloride, rinsed with saturated sodi um

bi carbonate, brkie 8 ed Bver 20 Rqhyd 2si um syl fil4ered and
concentrated under um The . Januar { 00/ 66546 -27
PCT/ US00/ 08734 crudegr oduct can en be purifi py flash chro raphy

on silica gel with a suitable eluent, such ethyl acetatel hexanes to provide
the purified car . I'n Scheme I, step B carbamate (6) is converted

to the conpound:o Q1 b M a yyaver anal ogdus~o yrocydur e set
5 Al ternag in Schene || B’ bhe

forth in Schene 1|,
conmpound (1 ) is fludrinated in a

.
’
.
-

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

Examples of values for R2 are methyl, ethyl, propyl, 2-propyl, butyl, 2-
methylpropyl, cyclohexyl, trifluoromethyl, 2,2,2-trifluoroethyl, chloromethyl,



manner anal ogous to the procedure described in step B abogidgm%%ar%g ] to

provi de the conmpound of structure (7). In Schene Il, step d (7)
is converted to the conmpound of formula Ib in a manner anal ogous to the
procedure described in step A above. 10 Scheme 1l OHC-NH2 Step A R~

~HCN~-NRz Re Ro O=C=NR2 R~ Rb HH (1) (8) (9) Step B Step B F H Step
A 1lFHORGCGCGNR RCCNCGCGNRRa Ro OCGNR2 Rg Rb HH (10) (8)
fornmula Ic woobedsesTe |11, step A urea (9) is prepared frecrwsspeund (1)
under standard urea form ng conditions well known to one of ordinary skill
in the art 15 For exanples of standard4grea formng conditions see J.
March, "Advanced Organic Chem stry: Reactl ons, Mechani sns, and Structure,
2"d Edition, elfieGyiRprddl2-bnyi NBethokydif € 48R3rophafyl ToMdifde@mindr ot ecti ve
G oups in Or%anl o VSMyO:é ES)I}S ! Jo%eg ﬁ)ﬁ%ﬁ‘g Sons, paF]I n¥: (198%?, pages 248-49.
Mor e speci fi Ea¢fpsablyt lseetbﬂxﬂ@mpw@diﬂpatman'(m) is dissolved in a suitable

2 0 organic sol vent chl oride nd. the solution is

treated with abou?x@@eﬁaﬁﬁiﬁﬁfmfﬂf éb Q@Pg%ﬁﬂaﬁ eothy) Prople IsPRIRYE bn can

be per f or med batyl, @ttty eyaopropyl odycibatyl, cydiBgentgl, aftoHexPOLplaolic@out 2 hours

to about 12 hours . Qyjl rea (9). The urea (9) can be isolated and

purified %y P’é#%i?"égé’gﬁ%'ﬁ%‘%"ﬂ@é{py 2004 WD 00l 66546 - 28 PCTNS00I 08734 wel |

known in the art, Rsmtremtsathf-acyal@n (L-ATHANEINE S 3BT oy iiaMR R eoRphY,.  For

exanpl e, the reaction ed with a suitable organic soI vent such as
ino ﬁ % :

net hyl ene chI"?:F’rr ©f Y9iofYMuwat er, brine, dried over anhydrous sodium

sul fate, fil teredEmlggap%é%?ﬁtﬂggegﬁ ds'f meﬂ*]eetﬁ{lug,%p@[]@tg%yg%can t hen

be 5 purified flash chronat ogra ef uent,

such et hyl éetyﬁtt@riw&%ﬁaé %82ptfftbwa%thvlh8 rmlhwce@oavlémyt gyclohexyldferme 111,
step B unga c@nphéryk; pRESYLIZAudrEphdl), csormmbt@nsplf 2ft@ﬁdﬂr'6rﬁet|h9llglh8nﬁ 4ranner

anal ogous tot dure set fort ternatively, in
Schere || tgpgﬁjpngethﬁﬂléeryb r‘?‘p’BﬁW&xYp%e)"y'r g "P?tU@prhﬁ?ﬂdf Mmethexypenyhiner

anal ogous to(5 bmq}hpmnhu)rmpdmrahbedhlehylstep B above with DAST to provide

t he conmpound of st{)ucture In Schenme |11, step A' conpound (10) is
converted to the & Rﬁ%@fﬁﬁ'yd?Pﬂeé?'#EFhQQ G@N Wﬁ@g anal ogous to the
procedure descri beg grofefdpo A above. The corrpounds of formula | in which RL
represents a 4-bronophenyl” 15 group, a 4-iodophenyl group or_a

4- (trifl abe) phenyParjedapvatuss f@bﬂ"&egwm(@'lw agt (@dlz)z)ﬁ@la%tnhbldecorrpounds

Condi t1 one. wdl TORIERY O FRRTTFBLTuGR] i BtidRon) BT Re Moty opr i ot 6.

bor oni ¢ aci dethexy piopaxy) isbpropexyand lepbutob,emfi-eﬂ@)mkmylomy,anclddndg(s-vat| ve. See

for exanpl e, g '\@9 9 publ i shed
August 6, 198%9&@{1%}’%&)\3&5;&3&%? %&2%2( A ﬁ%vyg%){bﬁ#ﬁgﬁaqu by

ref erence. pe\;a@fﬁb‘@ixﬂ wahiag, Pmeg'YﬂWQ&Ynla@ﬁ (1 $Coallana, such as mrrrtybarmbd in the
presence26f aiapbyiaki s (t riaryl phOSphI ne) pal | adi um(0) catal yst, such as
tetrakis (triphenyl hos é]q\ef% al l adiun(0) and a base such as potassium
carbonate. Conven Plgg Pl laroalyasdor waer @ afd fincl ude aromatic

hydrocarbons, 2 Segamplessf particifaevalubidot £a7Re0,at Brapdd, Which the reaction is
conducted is conveniently in the range of from0 to 150C, preferably 75 to

120C. Bis aronatil? and b‘?nﬁier@bb@aqbendﬂpenﬁemheemews&Haan of conpounds of

br omahet er oar ot K PEATBMTRPES S 21PoRR oot e CEh GREOED AP b NHEQNH oni ¢

acid in an anaomymmmnMMa bdnd, G\l drer CaNHRing edpaeialip pféred.r eact i on may

be carried out using palladium diacet at e wth a suitable organic solvent,

such as n-propanoPr rahlyéltem@w:é@blztyéﬁr Réxrapresents ORRTQCHEgNOReg: s 1998, 75,

61; Goodson, 30 Januar?/ 2004 WO 00/ 66546 -29
i

OCH(CHé)z, NHCOFI9 in whlch Rl\g)represents methyl, ethyl, isopropy!, t-butyl,
ethenyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 2-pyrolidiny! or

. morpholino; CONHR® in which R® represents cyclopropyl or cyclopentyl;

30 NHCOCOOCHS; or 2-tetrahydrofurylmethoxy.



PCTNSO0/ 08734 B. M and Organic Synthesis 1998, 75, 53; H éf, B. X
Koenig, T. M; Mtchell, D.; Staszak, M A. wherein anal oé d@”%ﬁgp?‘hg
conditions are enpl oyed. The boronic acid derivative used as a starting
material may be prepared by reacting a trial kyl borate, such as
triisopropyl borate with an appropriate 5 organolithium conpound at reduced
tenperature. For exanple, 2-fluorobenzeneboronic acid may be prepared by
reacting 2- MAUBEEYF onobenzene with butyllithiumin tet rakﬁﬁff‘ﬂfgﬂ? 3 at about
-78C to afford 2-fluorophenyl lithiunm) and then reacting this organolithium
conpound with triisopropyl borate. This-1% followed by hydrolysis with
aqueous HCl. -- 10 Alternatively, the conpounds of formula 1 in which Rl
represents a 4br orfrptesayly thergraup (Bhy2)p%3B b vepresmohts NHg; CHaNH2;

{reatmont o1 (A0 Beihaiety GrbiesEaitdrd AN oo R 8 cucr
as tetraki s(tCHDBEOHR THHOM)CeLCPR! CHD; COl320d0re vTRDEMLdI St annane, where

t he al kyl grouE| is neth r n-butyl, in an aprotic 15 solvent such as
B

| t
tol uene in the N@@QQ@?I%S%Q WZ@?OW(%SM@MZS NHS@pCHBhY| ani ne, at
t t i 80 to 140C, ly f ) 90 t 0C. Th
compounds ot MBRRARPHRR: Ariretp afrortyRaCLRLAT Szt Y e '8t anny ) pheny!
g3, e Ch T ORI STt T

2- br onot hi ophene- 5- car boxal dehyde, an ary fyliodide, or
an aryl - or heHetbar3mathayearbonylethylheyolghexinte-camphoyhiphaaylu@{ 0) cat al yst,

h i i I i i . | |.adi |
catalyat  suchuatebrsrRh AnRaRRAL SRikaId A hodn, ArinfoBRieRmIL A | ) o
aprotic sol vemethoxyphenyk 1dRsliraelaylamina)eanidid on dbiendngi ng from 80 to 140C,
preferabl ygf r@PR@ﬂ)dlﬁ?ﬂl-l@@z_ Ct"?hﬁﬁﬁé'q”bb%@%[fﬁ??ondi ng 4-(aryl)phenyl or 4

2 5 (heteroaryl)phenyl substi onpound. conpounds of formula | in

whi ch Rl repr€0&N(@COICHIPBBIOH3;ITO0PI2 NMEAFTHANERLIAHEORS §t her

conpounds of formula I in which Rl represents a 4-substituted al kyl- or
cycl oal kyl phewbich g¥Suppresenth Ciig, SH(CHa)m GHAGHIEME)2, phenyle atfinmruphefiylt he

Fengent . such JLSBbRFE Bt ARMABBREN b henyE 2B EE o e O
pal I adi un( 1 1) CHaCHON QCHg3i0hOBH$)8CH3. 30 January 2004 WO 00l 66546

PCT/ US00/ 08734 - 30
bi s(di phek¥y| phospHixagpies of hediedlar yakias &rdpAntéeHLMmiare apeot2Qdbpi ), in an

aprotic sol veap, c i | r angl f -78Cto
2500 The. consouaas P PAEEOHe EORNE, CRIBPIGAe LAt PSR GEORy s
10 gr oupI (rjraK gﬁzﬁo@@ml f@@Hg}ﬁCﬁNH, ?ngblsNHObH;_ed\d CH2CH2, \]:vithﬁbond, CONH, g

car boxyal dehyde n L or my- n roup by reaction of the corresponding
bromi de with ?rhcgegg%sbb((ﬁpg{%(?%aﬁ%g@i%r%i ch is bubbled into the reaction
under at nospheric i : Yol I tal yst,
such as bis(tri phng?Iq?gh%grE_hﬂnée Faﬂ% P%F@%ﬁr%b%ﬁ@gbgﬁgh e'rTrgArPéﬁ hsygg?&% formats
in an apr®ii cthisowl isexazobicthiagalyldtateealyl, peridimRydmidd beraatenyl or es r angi ng
from 70 to 11pKazothi@oRA up. at 90C. The conpounds of forrmula I in which RL -

represents a 4-hydroxyphenyl 15 20 group rrﬁ%/ be converted into other
conpounds of f or mBxampleésofparticulaRvalues far Ftit areghenylk@dvorgpbemyl (8¢ t r eat nent

such a5 benzy| RranRay ¥ HBIERaR]Y2 clloRkEndiyl, > o OBRORE 4 HioPhah 22 '
sol vent such Rrémephemhyd-pomapheay, 4brareeghanyt driedophenyi 2§-diffusme-pBemyd, 100C,
pref erablys f r omdmorsph@ff; 3,5-difluorophenyl, 3,4-dichlorophenyl, 3,5-dichlorophenyl, 4-
' cyanophenyl, 3-nitrophenyl, 4-hydroxyiminophenyl, 2-methylphenyl, 4-
methylphenyl, 4-ethylphenyl, 3-propylphenyl, 4-t-butylphenyl, 2-prop-2-
enyiphenyl, 4-(4-(1,1-dioxotetrahydro-1,2-thiazinyl)phenyl, 2-
trifluoromethylphenyl, 3-trifluoromethylphenyl, 4-triflucromethylphenyl, 2-
30 bromomethylphenyl, 2-fluoro-4-trifluoromethylphenyl, 4-(2-cyanoethenyl)phenyl,



The conpounds of structure (1 a) can be prepared follown e ure
described in Scheme I'V. The reagents and starting materi a Q;Jﬂ?‘@pr)’gg@?

avai l able to one of ordinary skill in the art. Al substituents,. unl ess

ot herw se specified are as previously defined. O Step AR ~ R8 (11) Schene
|V OTVS Step BR-~~-CNRa (12) OHHRL CGCCNHR Re H (ia) TMS =

trimet hyl si

30 January 2004 WO 001 66546 -31 PCT/ US0Q/ 0873@ n Scheme
|V, step A‘Fé@“’ﬁ?ﬁ‘f?pound of structure (11) is converted t BCTHE®8Rhound of
structure (12) under standard conditions. For exanple, see G eenlee and
Hangauer, Tetrahedron Lett., 24(42), 453%8 (1983). For exarrple conpound
(11) is dissolved in SU|tabIe organi ¢ solvent, such as

t et r ahydr of uﬂem‘e”&‘oﬁtfmﬂ%"ﬂx%&@YWBV'OMQ'G‘WFHW@Y'e%@é@EY'Ri@M's 3i um
cyani de. To hiipRbiUt o R ME-SBEIGHchy . -EAa HiaRNcYpRAON 1. 2

equi val ents of c anotri §¥qt | ane he reaction mxture is aII owed to

stir for abogtmathpgyrheny $-giathpxyplgnyld- @Gmwné’hé)bu"%ﬁﬁ%@ﬂ:@(ﬂ) |s t hen

ESL re Irrgdl 3n dhp@r@RWewpﬁém ﬁuwr&wthwﬁwé tlzo(n -hy b%)&n%mggméd YEL Cat vt
S | W i

e ot 521 hitekiathdpp e G ah OB %&Béﬂ% - mﬁwemﬂphew@tw Silyl

cyani de wt hh;rdn@xﬁﬁa@,n)@hem {1 l‘mﬁbxy d kajimethyl-priopg) eyl 4on is stirred at
roomt enper a

8 to 16 Th i Xt i
then dil ut edﬁr&{uﬁw“rﬁe E%YPQB“@%?@ gegﬁﬁml{wog hqorgr’\ihl oroform  vashed
w th 15 sat udastiedammindphenyhideamibomathylphaayicd-(24amimesthydyphenlyl 04-¢3- anhydr ous
i | | t d

Compound. ( 127 MCroPihERA 4 cABOARABRATA CakBMAYPRER BRE T 2, 210V ¢
conpoundlof matiycarbameyiphgnyl, Ao, Nedisnephicarbameypiranyl, 21 ) prepared above,
till i | t j_val ent f
borane 1 n_ai SoPFopehERYGeil b BuBSicalidiMindRotyphody S 0 TS ©
reflux for awomyﬁ@mosarammtmﬁh%bwe@ ttstexyeaibpsamideolatoyl®hemedr eact i on
mxture is thop lf&wrﬁmbﬁwd (@ﬁ@thﬁﬁ@%dﬁ&%nﬁ%)ekﬂiﬂﬁ%pﬁmb and

allowed to stir for abou our. thenh i sol ated and

purified usi ﬁ&‘ﬂﬁ”ﬁﬂ@é‘f“ﬂ'”ﬁ’?&%ﬁﬁﬂ%\g 4&%'968'29@&'8%%'3"?’%}?)p&&YﬁPﬁleéY' fHE sol vent
i's renoved ugzlez-p @@uy)@ummg;ﬂﬂﬁo)pﬁ@yqi% ﬁyu ww;ﬁbgﬂswchm a 5 suitable

organic solvent a he s d is collected by
1Pt on. | eunQErypnety iarsotopdstiterviahaBRyrbRB 42
CB| oride/tet Ibahljaﬂxifohylamimomtl?mph@y( 2:(2-iggprepyi-stlfegiapainvmbinyhethyidaéhyl, URt il
about pH 12. reac The as are. separa X ni,c phase is
hsed i th AR e EpaRe s IR B PR RERRER, SR P A BRuRRBRVDE o and
t he residue Buifmnyllamledethyllrfmdylea-l(l&byﬂolmwtshEmnyﬂannpo)whgllehemw $a-i fied
conpound (1 C : i mes | and I'll in a
manner angl o%ﬁﬁ@@ﬁ%ﬁ%&@éﬂ?@ﬁ% m@&l'?égﬂg@mound (D). 30 January
2004 WO 00! 668asthylami stEmiogj7ghylphenyl, 4-(2-phenylsulfonylaminoethyl)phenyl,
4-(2-(2-fluorophenyl)sulfonylaminoethyl)phenyl, 4-(2-(4-fluoro-
phenyl)sulfonylaminoethyl)phenyl, 4-(2-(2-trifluoromethyl-

phenyl)sulfonylaminosthyl)phenyl, 4-(2-(4-trifluoro-

25  methylphenyl)sulfonylaminoethyl)phenyl, 4-(2-(4-
methoxyphenyl)sulfonylaminoethyl)phenyl, 4-(2-(1-(5-
dimethylamino)napthalenesulfonylamino)sthyl)phenyl, 4-(2-(2-
thienyl)sulfonylamino)ethyl)phenyl, 4-(2-benzamidoethyl)-phenyl, 4-(2-(4-
fluorobenzamido)ethyl)phenyl, 4-(2-(3-methoxybenzamido)ethyl)phenyl, 4-(2-(3-

30 fluorobenzamido)-ethyl)phenyl, 4-(2-(4-methoxybenzamido)ethyl)phenyl, 4-(2-(2-
methoxybenzamido)ethyl)phenyl, 4-(1-(2-(2-methoxy-
carbonylethanesulfonylamino)ethyl)phenyl, 4-(1-(2-(10-
camphorsulfonylamino)ethyl)phenyl, 4-(1-(2-(benzylsulfonyl-amino)ethyl)phenyl,



More specifically) conmpounds of structure (1 a') can be prepared
di scl osed in Scheme V. The reagents and starting nateriaIQSQ?@“¥¥2§94y
avai l able to one of ordinary skill in the art. Al substituents, unless
othermﬁse specified are as previously defined. 5 Schene V O Step A TMS Step
BMH~-~ ~CN--.~~~~NH_2 ~NRaa~a02NR &ZNRH(11la) (12a) (1
a') -- In Schene V, step A the conpound of structure (11ah8|s converted to
the conpoun¥O8#6&t& ucture (12a) in a manner anal ogous toff Cédur e
described 10 in Schene 1V, step A In Scheme V, step B, the conpound of
structure (12a) is converted to the comd8und of structure (1 a') in a
manner anal ogous to the procedure described in Schene IV, step B. Conpound

(la') can thén(zt)‘kr‘e@b'ﬁﬁ?%t?“ﬁ‘é’(ﬂ’)qtby'&”@ﬂvlf 6ﬂa¢fhwsu5ammlapeth@noﬂpwyi 4-a manner
anal ogous to(Nnebmbgc@&uém)n@ﬁ&fésbw&wmﬂaémﬁgh@m@ﬁeﬁyn 4(2- d I'l'l above.

The resul ti: nﬂ sulfonam or urea can then be fluorinated with
DAST in a naANepy %ﬂfﬁ‘?’@@?ﬂ@elwl Pwybﬁ'@%@dﬂ exhydexy-metyithipaweyli &t Schemes 1,
Il and I'11. T&ﬂnwtﬁﬁulztyl ngnehlwrsm@a@dﬁﬂéw}m&n BG4S TR Phish-Bi, 0

en be dro enat ed under st andard

substi t uent phe y cap t
condi ti ons w&'q’mﬂ W{'} ”6'%@’%‘? NYPEHr 2y FUERY): I'SqXﬁZQ'ﬁe)"é*PquBO'ﬁ?wp'o% the 2
0 corre8pond|ynqso&azm yﬂ@&ﬁndtwlgqnma:i% 5 InfdthyRsexaYor3- éﬁ%e J. March,

" Ad d Or React i d_Struct nd
cdi 1 on) - 107 P0EGRBHSPARETY, o TED) SpNEON COBB Y- i on,

conpounds of rsdmmthyl)asc(xazca-s)-ylp&ac@tgl;quamm heartdogidsaxagol-3-y, Sa\herre Va.
The reagentsn@%é%rﬁéﬁ\bﬂ?,oﬂ%o lssmg[h%x cfa%jér{yy?ogég&l fﬂe to one of 2 5

ordinary skill JupsT W se specified are
as’ pr evi 80s| yrefae(il iZ4loxadigol-3oh parazoR 0gh thmzaw%esmrﬁxymmﬂwmvw - 33

SrEn v 0 Rikiapshonfigiog: fto Rt L
structure (11m5"a¥°|r1sy|c[drﬂv@%ft3é§| -ty iQﬁE@Z@b’irMbaﬁﬂBthlteél’aZQkﬁ-ﬂr%-e(f'Mlatl’aqu-n a
manner anal oGOy Sp-fsBpldpg- thré’;FdP-@Wlez (es% b@ﬁﬂet?é&oﬁﬁ?ﬁ@ﬁodn\lg-@ﬁﬁm@ .yl N Schene

Va, step B, the conpound of structure -[a>0yls converte e corrpound
of struct ure PYid-gY; ﬁwhaxmm%v'pa%?cy@mwd | Grehlpiopyddtaryb pyéddrilifed in

Schene |1Ys stfuoks- n@ﬂmmﬂﬂii )(l @chlo%@n&ébﬁ’rﬂ3@@ @rﬁ@tﬁ?fp&ﬁ&hz’ir@:@l gul fonam de,
car bamate or urﬁa i n %{() ig Bs toQ )groce ur es. déscribed in
Schemes 1, | Melfgrypy@zia ePY”f‘H b PenzeL '% ?T epzetBiazelg-Waald e, or urea
can then be fuinot-24yat ed wi th DAST in a manner anal ogous to the procedures
set forth above iEanncﬁ

&S%P ar|1 Unslljlbsﬁtrllj?ed c|>rI substituted aromatic or heteroaromatic

group represented by R1 are unsubstituted or substituted phenyl, furyl, thienyl
20  (such as 3-thienyl) and pyridyl (such as 3-pyridyl).
Exampies of an unsubstituted or substituted (5-8C)cycloalkyl group

represented by R1 ar_e' unsubstituted or substituted cyclopentyl, cyclohexyl,
cycloheptyl and cyclooctyl, with cyclohexyl being preferred.

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

L L3 L3

(5 R s
21

o

25



The conpounds of fornmula Id and fornula |le can be prepared.follo t he
g R “‘?Q@%

procedure described in Schene VI. The reagents and starti are
readily available to one of ordinary skill in the art. Al substituents,
unl ess otherw se specified are as previously defined. 30 January 2004 WO

001 66546 -34 Scherme VI PCT/ US00/ 08734 OHH CHC-N-A-R2 Step A 20 ~ Ca Cb
HA-RabHRRHiI RRR/ (13) ~g(OH 2 (15) Rzo Step B c%n@ Step BF H ~
CCNARWMEEEH R Hfornula Id Step A B(OH) 2 R~ (14)F 8RR Rio ~
R~ Rb .Hfornmula le In Scheme VI, step A the conpound of structure (13) is
coupled with 5 10 15 20 conpound of stsgecture (14) under standard
conditions to provide conpound of structure (15). For exanple, conpound
(13) is conbmnmbethwi th about 1.5 equival ents of conpound (14), about 1.5

equi val ents of p Ssi um ca bonat e,. and abou 06 e ts of

tetrakis(tri phen%%aﬁ?ﬂi%?ﬂtﬁ flogem dﬁf%ﬁ(@'jo'?‘ﬂd'é)%ﬂ?'?%g?éogbﬁ ¥ or sol vent
m xture, suclpCasikehydX2neCyakyeiyl; ((Q»Bﬂ:)dycloTélB/I Mydroxye3-8S)dyblealkiicakeg- at about
100C for about 18 hours. The reaction is then Goofed and conpound (15) is

i sol at ed and@Pavdaalkyl r@&(h@O@tama{p@zm@m? iudichanis QHeroatintagss pf fealeh as
tractigon techniques and e action m xture
?)s( ext riacr’t ed Wit K 2[98’19??'%{5 ;@anl' 9%82%/% (S&O @% @i%d@cet 1’3.'[ e, tﬁeu
t s [ hyd
or gani c ex rmﬁt%@?ter%m A& ?éjsemstti}/d U 1@1@@9&@4@; anhydr ous

sodi um sul fat e and 'concentr at rvacuum crude materi al

is then purifaGakewl.dBrokalkgwhpuiolsingteiratydseitrhineerpholingi arddi e el uent ,
such as hex aberi P Pro 1P g&@p In Schene
step B, aétgh%%un %ﬁb gﬂf I qurr [ %ﬂcﬂgd H%JHIefPEQE’ an aﬂgF%Oé]ﬁl ons to
prow de t he ryarageniod ( 'oﬂocmlkwloaﬁ%andﬂa‘ro eﬂdérrp}ﬂ@ orcl.!ﬂ@noglétder(\&uﬂ') thes di ssol ved
I'n a suitable organic,.so such, a yl ene s, added to about
one eqwlxpal diyo Q# %2@ {"'Cﬁﬂﬁ%ﬁ a'ef’g'é“’ r@taﬂ%eﬁ'é'nﬁﬁagfagﬁ‘yﬁt nospher e
piperidinyl or morpholino group; N-(1-4C)alkylpiperazinyl; N-phenyl(1-
4C)alkyipiperazinyl; thienyl; furyl; oxazolyl; isoxazolyl; pyrazolyl; imidazolyl;
thiazolyl; tetrazolyl; pyridyl; pyridazinyl; pyrimidinyl; dihydrothienyl; dihydrofuryi;
dihydrothiopyranyl; dihydropyranyl; dihydrothiazolyl; (1-4C)alkoxycarbonyl-
15 dihydrothiazolyl; (1-4C)alkoxycarbonyldimethyi-dihydrothiazolyl; tetrahydrothienyl;
tetrahydrofuryl; tetrahydrothiopyranyl; tetrahydropyranyl; indolyl; benzofuryl;
benzothienyl; benzimidazolyl; benzothiazolyl; and a group of formula R14-(L&)p-
X2-(LP)m in which X2 represents a bond, O, NH, S, SO, SO2, CO, CH(OH),
CONH, NHCONH, NHCOO, COCONH, OCH2CONH or CH=CH, NHCO, L& and

20 Lb each represent (1-4C)alkyiene, one of n and mis O or 1 and the other is 0,
and R14 represents a phenyl! or hetero-aromatic group which is unsubstituted or
substituted by one or two of halogen; nitro; cyano; (1-10C)alkyl; (2-10C)alkenyt;
(2-10C)alkynyl; (3-8C)cycloalkyl; 4-(1,1-dioxotetrahydro-1,2-thiazinyl); halo(1-
10C)alkyl; cyano(2-10C)alkenyl; phenyl; (CH2)zX3R15 in which z is 0 or an

25  integer of from 1 to 4, X3 represents O, S, NR18, CO, CH(OH), COO, OCO,

| CONR17, NR18CO, NHSO2, NHSO2NR17, NHCONH, OCONR19 or
NR19C0O0, R15 represents hydrogen, (1-10C)alkyl, phenyl(1-4C)alkyl, halo(1-
10C)alkyl, (1-4C)alkoxycarbonyl(1-4C)alkyl, (1-4C)alkylsulfonylamino(1-4C)alkyl,
(N-(1-4C)alkoxycarbony!)(1-4C)alkylsulfonylamino(1-4C)alkyl, (3-10C)alkenyl, (3-
30  10C)alkynyl, (3-8C)cycloalkyl, camphoryl or an aromatic or heteroaromatic group



30 January 2004 WO 00l 66546 -35 PCT/ US00/ 08734 of nltrogeg0 Jgﬂ?a 56’(94”” S
allowed to warmto roomtenperature and the conpound of formilate1s
.isolated and purified using standard techni ques, such as extraction

t echni ques and chronmat ography. For exanple) the reaction mxture is diluted
with water and a suitabl e organic solvent, such as nethylene chloride. 5
The | ayers are separated and the organic Iayer I s washed_wi r, dried
over anhyd™MA¥8¥di um sulfate, filtered and concentrat edP%AHH%roy\@gguum The
crude material is then purified by chromatography on silica gel with a
suitabl e el uent, such as hexanel ethyl a&tate to provi' de the purified
conpound of forrrul ale. Aternatively, in Scheme B the conpound
(13) is fl uomhichieansubstiytesenaubstituied byaeARIWO of h@'@ﬂ%l(é 41Cda|?<Yf a manner
anal ogous to e 1 gdilg in
Schene VI, P éllaa Eéﬁﬁg?céﬁrpﬁggllh&%o%ﬁupﬁ 4(?)%“(%&?(%8%%&155‘ tg t%@dcorrpound

of formila Iﬂ19@aahm@@ndeaﬂwlr@|g@y@n§ ﬁyarb?erpbageM)alee&ﬁm%dda@ti@ve in
step A 15 l\/brg 9§C'f'§ , npounds of formula and formula I h can be
prepared as §HEwR'?P or B thYIWlttha@émgn@tmnéﬂthchrﬂ@?)'rﬂ?@ﬂﬁah\@ torm

readi ly ayail r gfor exanple) see
I nternati gnalaﬁ%gtgtéar%t ;‘%ﬁroﬂﬁln? g‘ﬁaﬁ%b‘yl%&ﬁ/d S%cglpggﬁ%@ t&‘Bubl | shed Sept enber 2,

1999. All substi tB%htmresaﬂtsea@ymbbem et sspiogdn atdm, an &4 alylguelpordef i ned.
30 January 2% \gﬁa&%}ﬁ@gg PCT/ US00/ 08734 -36 Schene VII RP F H NC (CH2) ~
Ra R H A-R2 fornu R Step ARP F HH2N(CH2)qg Q HA-RZ formula Ig.
R~ Ra Rb Step B Rs)wﬁﬂbsapamaaarvamés(f&ﬂ?@ af@ tioknB2cHiorra)beorhinep Rc I n

Sch A A th | | £ vvh

L(g; gg cycl oal K?eﬁ)o h¥ﬂr°g¥'c €¥' Byl ngstpl’?pd d'?y(jjrb &Mpr%‘?q? guch as

phenyl , Em ﬁ dimaetbyletyh nfmlop;ergyl?myplohamwhydmm@dlopentslu BsixpCydiapntyRc

re resen S r or

toget her with Wgth%g p%@/oxgp%gdb? ?2%&?%? %Hﬁgﬁ'ﬂéfégﬁ?)g E’B’?%}ﬁ'g& her with

(R; gC;oondl) qlnr@ymrque‘g@ 11t)uta;r)oy1armdz4t btml;lcarbpxafmdn,t@rxlgylam)cw Ryl I) o]
CycCl Oa al Ken

(1-40 a%/koxy(p?*éh "yl 13 ‘f@vﬁ %ﬁ fiuéﬁﬂngtgg#%bgébgr su%@?ﬁ ut ed %y

hal ogen, (1- mtaylmlvlwdplcw@) RIgpyicarboxamidoa FYsomdea/PoXARiA@ n t he phenyl

group is idns lb@&bbérﬂ%lﬂﬁrﬁﬁxamtcyélélﬁéﬂldé)fbdiahﬁtﬂﬁ"&yclééroﬂ@eﬁrblébhbylor

(1-4C) al koxy, enmai ni ng" subst tuents are defined as hereinabove, is

converted tocﬁfﬂep%ﬂﬁ"ﬁ%rbéf"WbPM'Q'ﬂ gyLmeEph @@ﬁd'?'???ﬁi'ywélw is known in the

art. For exarmétﬁylp eraxMyn o- bénzymnpbréﬁ@l\@mnenylamwnylaialf@ypeqamc sol vent,
such as tetrah dr@ ur.a qu solution is

t to
added about 18 H¥a hé%f’gz HF r%B'r'%‘HL 24 %iagﬂtpy"g&c I§ agimidin-
di met hyl sul f isdg, KB-dhydrdthialbi-2-yl, 4,5-dihydro-4- methoxycarbonylthlazol 2-yl, 4,5-

20 dihydro-4-methoxy-carbonyl-5,5-dimethylthiazol-2-yl, benzothien-2-yl,
benzothiazol-2-yl, phenyl, 2-fluorophenyl, 3-fluorophenyl, 2,3-difluorophenyl, 4-
chlorophenyl, 3,4-dichlorophenyl, 3,5-dichlorophenyl, 3-nitrophenyl, 4-
cyanophenyl, 2-methylphenyl, 4-methylphenyl, 4-(4-(1,1-dioxotetrahydro-1,2-
thiazinyl)phenyl, 3-trifluoromethylphenyl, 4-trifluoro-methylphenyl, 4-(2-

25 cyanoethenyi)phenyl, 2-formylphenyl, 3-formyiphenyl, 4-formylphenyl, 3-acetyl-
phenyl, 4-acetylphenyl!, 4-carboxyphenyl, 2-methoxyphenyl, 4-methoxyphenyl, 2-
hydroxymethylphenyl, 4-hydroxymethylphenyl, 3-(1-hydroxyethyl)phenyl, 4-(1-
hydroxyethyl)phenyl, 4-(1-hydroxypropyl)phenyl, 2-aminophenyl, 4-aminophenyl,
4-N,N-dieth)'llaminophenyl, 4-aminomethylphenyl, 4-(2-aminoethyl)-phenyl, 4-(3-

30 aminopropyl)phenyl, 4-(2-acetylaminoethyl)-phenyl, 4-t-
butoxycarboxylaminoethyl)phenyl, 4-(2-t-butoxycarboxylaminoethyl)phenyl,
benzylsulfonylamino, 4-isopropylsulfonylaminophenyl, 4-(2-methanesulfonyl-



30 January 2004 WD 00/ 66546 -37 PCT/ US00/ 08734 conpl ex. TQ@ reactg&S
m xture is then heated at reflux for about 1 to 2 hours, 8?@5"¥ ‘%om
tenperature and then treated with 6N HCI. The reaction is again heated at
reflux for about 1 hour, cooled and the pHis adjusted to about pH 10 with
aqueous sodi um hydr oxi de. The product, conpound Ig, is then isolated and 5
purified by standard techni ques such as extraction and chromat ography. For
exanpl e, t O PYELR4%i on mi xture is diluted with water and E?PP&PP&H‘wAth a
sui tabl e organi c solvent, such as dichl oromethane. The organic extracts are
conbi ned) dried over anhydrous magnesi uB2sulfate, filtered and concentrated
under vacuumto proyi de fornu n Schene VII, step B the conpound

| lg., ' 10 |
of formula I@mfr?egl}'lbf’ﬁ?ﬁ)’ll’é‘t‘@cﬁtgﬂs%WWG&”Q%BY'M%ﬂuﬁ'&ZOf fornula |'h under

condi tions mpidpylsumlainmn6é1&y|ﬁihbnylFmgz%&@4r§ﬂlfenylfa9rﬂﬁé&Hﬂ pr@njisagpssol ved in
a suitabl e organic, s s dichl oronmet hane, followed by addition

| vent., s a
~of about 1.0% B@Rﬂ%ﬁc@}){f@'g‘?etﬁﬁ%@?ﬁ% 47 H¥dro¥@- sol ution is cooled to about
0C and tr eat awtivarisbultdiylamidodifyphishyiadg¢pt s of a 15 suitable sul fonyl

chloride of fornula R3 Cl suc s. meth | fonyl chloride. The reaction
is then a Ioalé'bequ an\R)é'Pﬁ‘I%OS'VPHB?ﬁe?@a)@QPQYIu?'zﬁgé"e?r' 2 hours with stirring. The
Eroduc:, c0rrpmpyk)lsdlﬂonylbmir‘tobgtrpyl)pl@ér?ﬁl,eld(ZG(QQ,Wﬂufo'r@d utsi ngttechgi ques wel |
nown to one in ar such. as, extract j.on

chr omat ogr apﬁ@‘&l)%%bglg%@@w)ét‘ewlle‘{]&é%yéqh@ﬁﬁﬁimmkgnlngeﬁWth?ﬂypgf@él with a
sui t abl e or gahénylstforndaminosinyhplenytide(2H @Ffumedpiheny) sutidnyl &¥iregthgt pisersgdi um

bi sul fate. TRhgs! | | the,aqueous | ayer is
extracted w tﬁﬁzg{'gﬁﬁgﬁgﬁpﬁgadﬁla%ﬁgg%r Igﬂ}e@{}lﬁjgég 2and extracts are then

‘conbi ned10 dr trilowmathviphanybeifenvaminaatryphenyd, 4-2-(4-er ed and concentr at ed

under VaCUUmrtﬂgoWn@thﬁ&&\?nmﬁuﬁ%déﬂayl)ﬁﬁaﬂﬂ,mg%gﬂ can then be purified by
flash chromat ogqrq%eh on sjlica,gel with'a sulta el uent, such as ethyl

acet at e/ hexaf¥ SV Erdtopuamineedhdipheoyl i (@--Gvbr e specifical Iy,
conpounds  of dintsthpamino)naptidldrReINdryldninRmMmyPBhemRRA(RG.as shown in Schene
a2 BRSBTS
are pr ezn;lljlsflvordbémzaaddo)et'h@@p:{é’ﬂwaﬁm (thm&ﬂhﬁﬁﬁﬂﬁetn ! eR{/ Bpeg‘lf : gg
She ) Wbl Ry Rk Bhcekohiont 4B - -
: .methoxybenzamido)ethyl)phenyl, 4-(2-(2-thienyl-carboxamido)ethyl)phenyl, 4-
carbamoyiphenyl, 4-methyi-carbamoylphenyl, 4-dimethyicarbamoylphenyl, 4-(2-
(2-methylpropaneamido)ethyl)phenyl, 4-(2-(3-methyl-butaneamido)ethyl)phenyi,

20 benzoylmethyl, benzamido, é-fluorobenzamido, 3-flurobenzamido, 4-
fluorobenzarhido, 2,4-difluorobenzamido, 3-chlorobenzamido, 4-
chlorobenzamido, 4-bromobenzamido, 4-iodobenzamido, 4-cyanobenzamido, 3-
methylbenzamido, 4-methylbenzamido, 4-ethylbenzamido, 4-propylbenzamido, -
4-t-butylbenzamido, 4-vinylbenzamido, 2-trifluoromethylbenzamido, 3-

25 trifluoromethylbenzamido, 4-trifluoromethylbenzamido, 2-fluoro-4-trifluoromethyl-
benzamido, 2-methoxybenzamido, 3-methoxybenzamido, 4-methoxybenzamido,
4-butoxybenzamido, 4-phenylphehyl-carboxamido, 4-benzylcarboxamido, 4-
phenoxymethyl-carboxamido, 2-fluorobenzylamino, benzyloxy, 2-fluoro-
benzyloxy, 2-hydroxy-2-phenylethyl, 2-fluorophenylcarbamoyi, 4-(1-(2-(2-

30  methoxycarbonylethanesulfonylamino)ethyl)phenyl, 4-(1-(2-(10-
camphorsulfonylamino)ethyl)phenyl, 4-(1-(2-(benzylsulfonylamino)ethyl)phenyl,
4-(2-phenylacetamido)-ethyl)phenyl, 4-(methanssulfonylaminoethanoyl)phenyl, 4-
(N-t-butoxycarbonyl)methanesulfonylaminoethanoyl)phenyl, 2-



R402C- (CH2)q_~ HA-R2 formula Tk Rc Re Rb In Schene VIII; @terqu éa@
conpound of fornmula If can be hydrol yzed 5 under st andar d38 JAHHAY 6%% ¢ o
provi de the conpound of fornula |Ij. For exanple, conpound If is dissolved
in a suitable organic solvent, such as dioxane and treated with a suitable
base, such as sodi um hydroxi de. The reaction mxture is then heated at
about 100C for about 24 hours. The reaction mxture is :{%ﬁﬂﬁﬁ&%ﬁd to room
t enper at ur %HE534Ei di fied with 10% sodi um bi sul f ate. is then
isolated and purified by techniques well known in the art, such as
extraction and chronmat ography. For exanfil-e) the reaction m'xture IS
extracted with a suitable organic solvent, such as ethyl acetate, the

organi ¢ ext r tianylcarRoxaemias: Aduryicarmoxamisive B-(asray tRpxareliyirashexanyde. Bt e,

filtered a”d|36Q£EB§7\5arr@6)@ﬁ1ldU“Qﬂien‘taﬁiéhmcbﬁboiémmoo!l(é%étﬁ*ﬂmU”d Ij. Conpound
lj can be purjf c rorratogm?%y on silica g with a suitable

rj
el uent, suchpﬁ%“yﬁﬁ’ﬁéﬂléﬂl) FRIPPERBYIG HiP SGarelEo/ 66546

PC;F/ US?018878ﬂrboﬁé}mHg t§ ijﬁﬁ&:aﬁ{dthlcﬁi Bmh%r?izq:y@@wm&(aﬁ‘fld% (Z-{Tw alj Candbe
esterified upder, conditions. we rovji de the conpoun

of formula | B%WBPSZS*WW%@H@W"% 31633@26\99&’8’”5?;106? sui tabl e organic
sol vent of f Ayl e&wyl%fifﬁihb 3nfueyiebthyRine [B-atyiiwidolarti®--kyl )

(3-6C) cycl oak 1-6C)al kyl, 5 chloro(1-6C) al kyl, (2-6C) al kenyl,
(1- 4C) al koxy qél% {;‘Iy@yef&g phenyl whi ch is unsubstituted or substituted by

hal ogen, (1-4C) al gymss éflpatfeuflrvanss fdrM)@erh%@méhd%ﬁfnﬂbn H2Ngs phenyl
group is unsubstituted or substituted by hal ogen, (1-4C)al kyl or

(1-40 al koxypreeierehlyapsthettmaﬁ%}l and HCl gas is bubbl ed through the sol ution

until the. m xture-is ated Th a on t he eat ed at
60C f or g%out 24 HHIPRS & rP@ﬁ“CéJB%IVg@eF go'&yo?ﬁet L{%ﬁ’u‘i‘ érog?&p Ic:gnt rated
undgr vacuun’cyam@hemxbrmbermahmmmn;sl &mmhb/lmh}erlyhé lsmbmj@hanxdf 4-he m xt gr?ki S
agai n concent, e o conpoun
commound i SoBLERNERARS-UAGHHIM 2 e indrlf AdtoltbpaS ol 4. O]
with a sui taby@oranmwhenyba@blclebwm‘aomlt a(@hpdrsyresthyiphamilphepdcd-{4-cal | y,
cCarting. mat EYHORhENUBhER.chen(l ERANGSHRST A48 I pHEHEL 5‘12 PR e
art. Al l§ubQh@‘fﬂme‘h(3sth'et[iM|l)Fé'§§'ylot4ﬂ@YfW"§@ bpkrhenyled; (p@e@dlpﬁy plerryl,yB-def i ned.

2 0 Schene | ¥nBr- Egléekﬁl%%Wﬁbéﬁz%&ydﬁ%nﬁoh@maoﬂcgh&%ng@ ﬂ:lség:g A R3~

R32NH Rp F H R3~R3 romula I'm R January
2004 WO 00| 6659!9 qb@pyllggggylo mrnw[yhenyl)phenyl 4-(3-formylphenyl)-phenyl, 4-(4-

formylphenyl)phenyl, 4-(4-methylphenyl)phenyl, and 4-(2-methoxyphenyl)phenyl.
The compounds of formula | can be prepared following the various
20 procedures set forth below. The reagents and starting materials are readily
available to one of ordinary skill in the art. All substituents, unless otherwise
specified are as previously defined.



In Scheme I X, step A conpound ij is readily converted to

formula I munder conditions well known in the art. For exgﬂgﬁ' g%cg‘%r[%ound I
is dissolved in a suitable organic solvent, such as tetrahydrofuran and
treated with an excess of thionyl chloride. The reaction mxture is stirred
at roomtenperature for about 16 hours and then concentrated under vacuum
The residu n dissolved in a suitable organic solv,

nmet hyl ene smor %§ The solution is added to a sol ution }g(?ltong/&ng val ent
of a suitable amne of fornmula R3' R32NH wherein R3' and R32 independently
represent (1 4C)al kyl or together with %dﬁe nitrogen atomto which they are
attached forman 10 azetidinyl, pyrrolidinyl, piperidinyl, norpholino,

pi perazinyl, hexahydroazepinyl or octahydroazocinyl group, such as

di net hyl ami ne i n dichl oromet hane wi t I8chielerli ng. The m xture is stirred for
about 2 hours at about 69 nd t hen 10% aque aqueous so$ ulfate i s added.
Compound Imis then iso atied and pu$tepifed by tech "HT known in the
art, such as extractBorC at‘ﬁj‘ Hﬁshmapﬁy—%FNrS&)ﬁml e) the
reaction mxture is theR eXtracted wi th a suitabl (f.gaqq‘g'éfnlcp sol vent, such as
net hyl ene chloride, the o fganl c extl_rga.(ﬁ.sR%tre conbi %d) dried over anhydr ous
sodiumsul fate, filtered and concentrﬁied under vactumto provide conpound
Im This can then be puri{ffied by flash’ chromatograppy on silica gel with a
suitabl e eluent, suBtepd |et hyl acet at éhexane to pr tefg® t he 20 purified
conmpound Im Corrpounds off formula In can be preparefd as shown in Schene X
Reagents and starting matterials are readily availabYe to one of ordinary

skill in the art. Al substituents, unless otherw se specified are

previ ously defi ned. 3g qpnuary 2004 WD 00/ 66546 g4y Schs

PCTNS00/ 08734 H H ~ Li1Jl JRs .| Step Step AR-~-~- NH2 k- )~ u-~,_ H—II N~Ra Rg
Ro Ra Rb O {1) {16) teE ep BT T—Step-A RIGT [tr i -~ - N2
~R i -~NI I-NR- R&°Ro H O ~ RaD(l ) formJIBi Rn 1(015 20 I'n Scheme

X, step A, the conpound (gf structurg_gs‘]._ g2 is combined with a conpound of
formul a Cl SO2NR3R4 under standard c tions to p fQmuiela he conpound of
structure (16). For .exanple, corrpoun (1) is dissolved in a suitable

organi c sol vent, such as tetrahydrofun(%)n and treated with about one

P o et en 't WSEABIE 10886 A R E0mBBRES AucRBHh 1 GomiBEa itk e 20207

then treated with about ohe urva S02NR3R4.
The react? onCQ@PQWﬁ@rPfélfH@quﬁj(Eb dnﬁﬁrmmdmonsmaﬂ keoeindhe ad tapebvideitheed f or

bout 4 to 1 t
brovi de t he 5‘?’ﬁ@"e””‘é’r°£§f}§°w€?§ (brd SpecRAI 361 FAME e UAAEIT L oor aphy
on silica gefs$Rl¥ad ig asﬁwtﬁa'smg@m%qunts@dambsafnyutam@etgans/smmatse In
" & manner. '25'”39 e e b cABHHENIEA G p s TARIURD Stpafiep' @ 11
Al ternativel ¥ ﬁ@ﬁﬁéﬁ%”)@ aa"{)‘-@ﬁ big: atsﬁea%‘l'?ﬁﬁﬁﬁ@e@ 19 ab@ltf"t'fb@rtprﬁ@t)@fd in a
[ranner agtal ?msexmnléeommsﬁwa?egmmmbﬁ&h |am$rféh Wﬁjlr'\e 1t5é epAB with DAgT
o provide ctu , ste conmpoun
(17|)O is conv@%‘gmgé%gowgg?%g%ﬁgy @Whﬂ’%ﬁdhﬁﬁr {pésﬁ‘ﬁ' "-&H’&I'%ggﬂs to
t he procedur addbsisane dmni/awrbmécmmpaumnzﬁ The %J'agu@er VsetHiteiiiar 96Gb46

Schene Xl. Reagents an mater 'e to one of
ordi nary skiMme anestﬂf@nulpxy. tﬂﬂuor@net@anesmmdpxwIbbemesmlf:mymxs,ep-s peci fi ed,

are pr eVi!S)USio}ﬁeﬂﬁédlf?ﬁgloxy, and the like. Cl is the preferred leaving group. The reaction
mixture is stirred at about 0°C to about 50°C for about 0.5 hours to about 16 hours.
The compound (3) is then isolated and purified by techniques well known in the art
such as extraction techniques and chromatography. For example, the mixture is
washed with 10% sodium bisulfate, the layers separated and the aqueous
20 extracted with several times with a suitable organic solvent, such as methylene

chloride. The organic extracts are combined, dried over anhydrous sodium sulfate,



Scheme XI HH -G NHAR2 Step A HO (18) ~H G -NHAR2 RaWD (19) Step B 5 1 |
C- G NHARZ Reek O R8 Rb formula Ip In Schene X, step A tdeldnaanrciooaf
structure (18) is alkylated with a 10 15 20 suitabl e al kyl ati ng ‘agent of
structure Reek-Hal under standard conditions wherein Hal is Br or C, and
Reek is an unsubstituted or substituted aromatic group, an unsubstituted or
substituted heteroaromatic group, an unsubstituted or substituted

(5- SC) cycl o doyesagr oup, (1-10C) al kyl; (2-10C)al kenyl ; orci@bodrad kynyl to
provi de the conpound of structure (19). For exanple, conmpound (18) is added
to about one equivalent of a suitable hgse, such as sodium hydride, in a
sui tabl e organi c solvent) such as dinethylformam de. The reaction m xture

is stirred ffiiteradand citeniraet @mdal vacaam. IERIEDRERILE IthaR uFlﬁ&f"BFﬁ% tg dabout
y addition

one equivalent of . a suitable a lL,atin ent R~k-Ha

of sodium i oﬁ?’aﬁ‘a‘%"’é’ yé’é'cﬁ"fcérgeﬁ"ﬂﬂ@a?f"gﬂagte'%Bbﬁ‘ﬂ"hﬁﬁ)@h‘f’ltﬂceéﬁé%/hﬁx@eﬁ@ur s
and then coopmesideThecorapaunidgB).is dil uted with wat er ext racted with a

sui tabl e organic c s eth at e, anic extracts are
conbi ned, washed '\a\n Cﬁg%tlerébgt %80'39@"@?(6}1%’(5'96’6% @(’ﬁj ingtackunder 1 tered,
and concefhtrmr@dloneM&IIMD\delmmagwt_tocmqmaimﬂh_e(cb@:)pouﬂil_j@f iR m%w al can be
ihyl  acet at PRGBS s Hepr581 B2 bl Suihls SBhameesstmoos 0g734
mat eri al canmpthyjgaeichlogde lapd drer sotutiongs apbigd mwamtm—aa%gehdemtrhnm sui tabl e

el uent, SUChatﬁf%sSﬁé’%' s&‘ﬁeatsaﬁn% s’oéotl oﬂ%b s'?‘@‘i’r%??ﬂ)@? conpound 20

is di ssol ved In suitab ani c so ven suc uran with
about 1.2 eq?ﬂ%'%moéd@fhytam»@@wuamﬂn@n@ @fcfél'd dlSthedm asiitablée srgahien

treated xtr Opé’dhﬁéht Vduch aalhﬂ#ﬁylé’rﬂﬁcrﬁ&’iﬂev\ﬁillreﬁﬁnﬁé ﬁﬁb Fé%'cﬁiorpgltﬂéﬁ gl‘?ov@d t];OI‘ ml a
Ra' kCOC! . n unsubstituted or_ substituted aronati

R
unsubst it ut 2‘&3"8? ‘soerBg‘tth"B?@&”ﬁ 42RQUS 22 SreAncthg compou @ﬁ]OUﬁémwgtla !Su\hefm or

substituted |é&a&6)arw(mmﬂédky¢m@téwﬁlquééaﬂl@ﬁ)océhﬁﬁé% well ZndRRtHeeH, lsucﬁ)r
ture |s stirred at roomtenperature for

(2- 1OC)aIky t.ion m

about n% ?’8 §°%§ﬁﬁ'§'qlé??aa ‘Eﬂ’@'&l‘a*%f@%t For examplegiheeadioniedititedn

m Xt ure | s twithwatet aad trethyerieichioriel Thigllgyers Qﬁ{]k!é(?aﬁété% and thesé}@gnlé f hyl
acetate,; nic extracts are ed_w th water ried over
anhydr ous sga%rgnpés&uﬁﬁg%% &r'etdeorvgaa oY puifale flteerdt aRfhcuum t o
provi de cr udencentrated Whdervaculen tapmvidel the arudeeopmipouhd effoayiurRNaoMRis0gr aphy

| t hyl tate/ h |
Schene i1 o ryds i @h Be BLHAGH by R loMhidles TP aanner - anal ogous
to the pr océ&ﬁﬁyéta&éétéﬂf\ frual alsﬁlf@@iﬁgmnt )OrﬂasipctﬁomatdngBrnadupw ovi de t he
conmpound of Mrﬂh‘tb@rdpﬁy (raelair&?roﬁ‘ilaidd d;}ﬁng c&PEB LN Gsin b%; gf&?&ﬂyioﬂo

pot enti ate e recegtporme | at'ed res m ne USI ng

f1 uor esént f'%‘?’h $eRFE 0?499@"@@9%8’?@%'@@6%30@@8&@8 gar, exgtin)

Fl uo-3) and ssuitaBRSeNidMIsugh s aBRERTEPYEALRLE hd1¥rod ur4
transfected HE cells, as descri beg in nor eﬁrde{dgl%%hgé# Bé@mﬁ{ one

test) 96 weIfPr 3?%5 cont ai ni ng confl uent nonol ayers of HEK 293 cells
stably expressi n@ltbma&velﬁrm@é&rﬁ@htsmp”lB'dh@%oﬁ@éGrﬁd h‘?% ﬂd”bnﬁb!fe%ﬁﬁ@n Pat ent

| t EP- The t
coltur e ned i SReB0l I IRE braska(ye ecthantin Sobf abhe widh PASTe cach
washed @Ace PpYidie theGconipoohd thSthmturegn).udosSz:heh@j\éteﬁ(Adccwfp@mdj(m ge) 138mM
magnesi um . cdnfertdd 8'théEompodi oI9S 14 CthRhdr SRalog s 1! UM chi ori de,

SMM N-[2
procedure described in step A above.



hydr oxyet hyl | - pi perazi ne- N-[ 2- et hanesul foni ¢ aci d], O”dvg pH 7.1 to
7.3). The plates are then incubated for 60 nminutes in the HéF'R”eW?ﬂO“ZO, uM
Fl uo3- AM dye (obtained from Mol ecul ar Probes Inc., Eugene, Oregon) in
buffer in each well. 30 January 2004 WO 00l 66546 -45 PCT/ US00/ 08734 -
After the incubati on, each well is washed once with 100 NI buffer, 200, ul
of buffer igo36skask and t he plates are incubated for 30 mpelrl;l@(ﬁmsggl utions
for use |n the test are also prepared as follows. 30, uM O uM 3 NMand 1
,uMdilutions of test conpound are prepared using buffer froma 10 nM 5
sol ution of test conpound in DVSO 100, a1 cycl ot hiazide solution is
prepared by adding 3 NI of 100 nM cyclothiazide to 3 mM of buffer. Control
buffer solution is prepared by adding 1.5 NI DMSO to 498.5,ul of buffer.
Each test is then perfor rred as foll ovBche2@®I Nl of control buffer in each

well is discarded and b | aced with 45, ul of control buffer solution. A
basel ine 10 fl uorescegn asur enentStesAt aken usi 'a LYOROSKAN 1 |
fluorimeter (CObtai an"'Qrd,PnNHbsysT‘erTs‘—Needharﬁ g]cwpo ~-85A, a Division
of Life Sciences InterpdtRonal Pl c). Qhe buffer i removed and

replaced with 45 N of @yfer and |/ otfg? est co ound in buffer in
appropriate wells. A sectond quore cent readl ng i s\*taken after 5 m nutes

i ncubation. 15,ul of 400 NM 15 gl ut an(ﬁie solution |{s then added to each
wel I (final glutanddtepByncentrati on 100 ,uM, and asStpBd reading is taken.
The activities of test donpounds and cycl ot hi azi de|{sol utions are determ ned
by subtracting the secorld fromthe third reading (7l uorescence due to
addition of glutamate in the presence or absence of test conpound or

cycl ot hi azi de) and arepexpressed relative to enhagce 20 Kl uorescence
produced by 100, uM cl'ot'hl azi de | nsagpodher test,) HEK293Mcel | s, stably
expressing human G E‘)RL4 t’é{ mned asdescribed Fﬁn —ﬁ;g_pﬂaaﬁ"@dt%nt
Application Publicati OIR I‘HR) EP- A1- 05Q3917) are usBdR n t he

el ectr ophysi ol ogi cal ch@f acteri zat_ge@—@—pe&\/PA receptor potentiators. The
extracel lul ar~ recording JSol.uti on Zont al ns (in mMprmaladd NaCl, 5 25 KO, 10
HEPES, 1 Myd 2, 2 Cad 2, 10 gl ucose, (8H = 7.4 with NaOH) 295 nOsm kg-1. The

el A SRR B 19 4 A Ea 8 a4

(et hyl enesbi sihdenstanddre narbamate foohingtooaditiens welhknalyn topdhe~of brdinatytdkillCs OH,

of 23 3 oMl F‘d?%%ﬁméﬁéﬁibfé@ﬁ?r BB RIS bt et o0
al. (1981 )Pfr'/e@@n@esa\ ganic Gbamisgs.- a@@tpne,dwe@amsms«ahdsgmmmrrp’gd at -60nmv
and control eiiRMcERMPAMNRS, tarh aa\qu&'sabaéw sn&l&%%’r%ﬁd~pr8%%§ nses to 1

mV gl utamate are then determ ned resence of

Conpounds ar &Sragrsia Proanip Syathasisy JQbUW'W@@?%%U%)P @8&34 active
inthis test if, mr@sﬁ@akammeﬂhﬁ?w esmgburicpw)/ksoa'sé&fe%).ntamﬁma%oduce a

greater than 10%| ncrease ti 1‘1 rrent evoked b 1 n1VI

gl utamate. | QTN &&P@Pﬁn% h[ya@ ‘HBPQH 'B‘? oridg Akt

concen]t ra'éI i oranca‘qullvbtentefsacmmnqu) wbertalhd'lug" tdpRedenitda Baltamé léfal/iﬁ anﬁ
co-applie ner i 0 til the .
maxi Prljom ef f el E&\Hgs sgrg’ié %astu ‘?E:'%:"%aé’tft%g"d&i‘% ?rﬁr@ é(ﬂhr?g‘fjt{ﬁ?@%? Uf"ei o the Hill
equat i on, yi e¢atitingcambe@sdoveadiat)a iempecatuiovs froin atbeut pta°Entovaboiit 507€, t est
conmpound Re [ [

asrsne)sy nésco %fé'laggl dtta%ef?i%e?ai-.ﬁ ?rgggaolﬂgge@%é%ﬁ?hiﬁg? rolzr}(fog‘s onses to
t he gl ut amat @beutal2 kawge the earbemata @Ma isplated andepupitiec hy temhniomesivello t hese
responses by | n in both

t he bat hi ng gélag? EH(\)ﬁrqB)aé?lt Qﬁﬂ, é”szﬁnﬂfag{rlgq feé%%ﬁ %&?ﬁr?dnmroh}taﬁq W)}Jls‘ir?qt hi s manner,
the efficacy eesampﬁetneégact@anﬁ) Hited with &tﬁuﬂéblﬁ@fgafm salventyatichbtasi azi de can be
det er m ned. Af&ﬁvlﬁid%lérmeaﬂﬁéélﬁwltﬁaﬁf&ed §dHurR bRafnat d&‘bﬁﬂ%'@rfbd%v@ Ides a

phar maceuti cal , conposi tion, whi onprises a conpoun mul a or a 15
phar maced?i céﬂhxﬂfa%@agw'@n§a'rfatetM@r%an%wcanﬁa@ﬂméewwum yTheccept abl e
diluent or carrier. The pharmaceutical conpositions are prepared by known
procedures using well-known and readily avail abl e ingredients. |In nmaking
the conpositions of the present invention, the active ingredient wll
~usually be mxed with a carrier, '



2 0 or diluted by a carrier; or enclosed wwthin a carrier in
the formof a capsule, sachet, paper, or other contai ner.?’g\ggﬂjﬁgogﬁrri er

serves as a diluent, it may be a solid, sem-solid) or liquid nmateri al
which acts as a vehicle, excipient, or nediumfor the active ingredient.
The conpositions can be in the formof tablets, pills, powders, |ozenges,
sachets, cachets, elixirs, suspensions, 25 enul sions) solufl yrups,
aerosol s, o ROH¥Ates containing, for exanple, up to 1096b§8&g§§ﬁw3 f active
conpound, soft and hard gelatin capsules, suppositories, sterile injectable
solutions, and sterile packaged powder s27Sonme exanpl es of suitable
carriers, excipients, and diluents include |actose, dextrose, sucrose,

sorbitol, maffdedrodugt santhes bequfied by dagh clramatagrarhyerytiisasiehwith a

al gi nat es, t cag bldentd Sk dthyl agaiatd/HéRahieh t€ BloRideThé pariffidd/HridarhAtegs). -

cel | ul ose, pol yviny I’I’OLI done, cell ul Eﬁﬁe wat er Isﬁyr up, net hgl cell ul ose,
met hyl and propyl M g/ é?ﬁ’gf’éé’ﬁ"}a&? ) IsgRyvededin becqmpodnd ghd i ner al
oi l. tT;le fgg mjrhand e Smr@ddhg}:%ﬁiwhé grdsggrﬁgloég;)fdrmgﬁ iS'&Beliﬁgﬂ,][‘ét_ép Bwet Ej i ng
agents anu . -4, emul si fying an
suspendi ng agent s?ﬁ%P%téngyvln q?&?n'?‘??e%ée‘@tegﬂﬂ?@”%‘g%ﬁﬂ%f,'”‘?ﬂ”aﬁdﬁ@ri ng
agenL s. Conpeosrnenasalojoushe tHeprenddwa dfnayribbd i stepB avre vgm BAST ¢o provi de
qui ck, sustai S acti,ve ingredi ent ter

S i strat ;10w TR gORRBNERef SBERE () 1 5adEe Lok OREMPERIA ST ¢ he
art. 5 The conpeaxieditothe conepoundfoéfarbriula ban auhartred analogousiotthelosage f orm
each dosage [ . to about 500 ng, nore preferably
about 5 ny t@%@g{é‘%@%ﬁb%@&)ﬁ?g% ‘e 25 ng) of the active ingredient.
The termtOunit dosage fornt refers to a physically discrete unit suitable
as unitary dosages for human subj ect pBfeqfiher mammal s, each unit
containing a predetermned 1 o quantity of active material calculated to
produce the desired theRiibutic effpeta in asso§HilionQith a suitable
phar maceuti cal carri BF,—Cd-id-tMH; , -ef—excipi-entR—TheCH+pHOwWNARG®f or nul ati on
exanples are illustrati p'f‘e,!pnl y ang);quNngP intenpgegoto 1iHit the scope of
the invention in any way 30 Janugty 2004 WO 6546 PCT/ US00108734 -48
Forrmul ation 1 Hard gel at(i ?1 capsul es*dre prepared L}Si ng the follow ng
ingredients: Quantify (ngl capsul e)Active | ngredi ept 250St arch, dried200

- Magnesi um St ear at eBigog'al 460 5 The above i ngredi 9{95 gaire mxed and filled
into hard gelatin capsulegs in 460 ng quantities. Fornulation 2 Tablets each
contai ning 60 ng of acti ingredient are nade asyfollows: Quantity
(mg/tabl et)Active Ingredi ent 60St arch45M crocrystalline

Cel | ul ose35Pol yvi nyl pyr foft done4Sogliepm Car boxy el hifl - StQr ch4. SMagnesi um

St ear at e0. 5Tal c1Tot aRT50-00-NHe active—imyr e®erC-CsNChN-&id cel | ul ose
are passed through a Nogs #8 nesh gk8=psigde and gr kel t hofoughly. The

sol ution of polyvinyl pyE (BI i done | 821 xed with tpe rFslu'I tant powders which
are then passed through*a’No. 14 U S. sieve " TH& ﬁr anul es so produced
are dried at 50C mschearsifidstbprouteh (9) id prdparediPoriedmpbud (Biupwer The sodi um

O et A e B LS ReThon Bandec e ML pute oty
af t er m 26Nng Foapramplep ostandhrdnrea foahingtconditibngsed & Marehd' Adalmasids each
wei ghi ng 150 d]:ganic Chemistry: Reactions, Mechanisms, and Structure,” 2™ Edition, McGraw
Hill Inc., (1977) page 823, and T.W Green, "Protsctive Groups in Organic
Synthesis," John Wiley & Sons, Inc. (1981) pages 248-49.
More specifically, for example, a compound (1) is dissolved in a suitable
20 organic solvent, such as methylene chloride, and the solution is treated with
about 1.1 equivalents of an isocyanate (8). The reaction can be performed at a
temperature of about -10°C to about 50°C for about 2 hours to about 12 hours to
provide the urea (9). The urea (9) can be isolated and purified by techniques



30 January 2004 WO 00l 66546 -49 PCT/ US00/ 08734 As used heégd%“}atﬂgzé&{m
"patient" refers to a mammal, such as a nobuse, guinea pig,

human. It is understood that the preferred patient is a human. As used
herein, the terns "treating" or "to treat"” each nean to alleviate synptons,
elimnate the causation either on a tenporary or permanent basis, or to
prevent or gbhQws appear ance of synptons of the naned di$ 56},%5734As such)
t he net hods of this invention enconpass both t her apeuti ¢ and prophylactic
adm ni stration. As used herein, the terpg,"effective anount” refers to the
anount of a 10 conpound of for rrul a |l whfth is effective, upon single or

I tipl d { th ti t
Tl P 90G R B B8 B ARG Noca bl LB 3,
det er mi ned bgxampleatheaeatiting isitihgedwith eisaitablasrgane sitvdnt,eichmst he art, by

th f -k d d
anal ogous ci Mo MGrRECHIAUZ A ity witdr BAREL el BN RATRRF oo o
nunber of faéguliate, filleeedanissaneeaitatby uneey V@pumnd“l'hg colidegproductcanhen el udi ng,
but not | Em beghddby ﬁd&ﬁ cﬁRﬁﬁétegragﬁy BRI el'vtnﬁw é%&.@bl@&@en@@&ﬂ%ﬂ@r al

ve egree of or

heal th; the specifi'c di sease 0 I sor nvo
i nvol venment éﬁetﬁtﬁ’@"%‘é%ﬁ‘Otﬂlowﬁelth@ldlf@éa'é%ﬂ@3 di sorder; the response of the

2 o individual pawmbmetmestaaetursal(@)r.s EEHVRAEA to ﬁférﬂdg?p'ﬂuﬁﬁ%‘ﬁforﬁllﬁ% jgode of

adm ni stration; the bi oaﬁlval ity characteristics reparation

adni ni st er ed N # AANABSAN ‘&jﬁ”ﬁé?\‘@é?’@%@%e setferth neSefterehstar Bant nedi cati on;

and other rel evanAIte?h&tﬁ/@WBme iMihste W&Mﬁpdﬁha bﬁns&l@%ﬁh\t&& fred by a
variety gh rout es Iudln ora subcut aneous,

intraven "?W?a Qqpusfo't WQFG%‘I’ Fﬂf‘f’%ﬁgé'bftep a na"ﬂfh( PRI vel y, the
conpound may phwidecthe nompemmﬂofcmmnme (10O USSEHdnis IIDGtepAA topmipeahd (i) iy dose

wll contain / 0 Q
conmpound of £ éﬁ\%wieﬁ\?cg elcg’rrl‘%]olyggfo i&’éh}”{?ﬁa‘gﬁ%@f”&gﬁgéaﬂ?qs tBZh%Br&gptthe%
nmg/ kg t o abodes@ibeen &tgpArﬂhqvepr eferably fromabout 3 0 0.1 ng/kg to about
25 | kg. The follow ng e r ons represent t cal
syntn?]esgs of the t’bervrmiﬂfﬂ?ﬂi’)é("% ?%Wf'rﬂd‘dg ?‘;&3 thlge@lr?%?é‘ @éwé?rapp Ibove. These
exanpl e31aregrdubusmladlop!'enwdrg%%ﬁﬂa as(giflaleipHent edidesl PCT ddggg?r’g%ﬁt Zbiel nvention
in any wa reagents
and s%/artYngzgﬁfeg?agqté%&ﬁé°¥@38anf‘vg\;3"?"§%ﬁé’ W*Babﬁéeefﬁ*‘:%?*a.aﬁa r ki I? in
the art. As asllitlied phenyl QMpftmldbowmﬂglohemsﬂ khawalulrtimg dreaoemgsby ndi cat ed:

. refers f cﬁ bv‘ifﬁ‘laﬁ ﬁro ri teﬁoei it AcitYe m;;tor.gga p'eefers to mlligrans;

refers to ers: PLFES I gpsiorexampie s ar 5 1o
m croliters; bemn'ebtpr@ﬁ@ra@ld derivaties ; S&e fomamarhplecintaraatianahPlblicatibres ; "psi”
refers tQOPOW%ePWO§9}$§ﬂ§G' Hshed%dbu&effﬁfgﬁ Ih%%ﬁ&??of wni{: g “hre
0

refers.to hours: "C' refers to degrees thin | ayer
chr omat ogr apR§reby inspporatad &y §9fﬁfﬁﬂ$ﬁg Mase spesiliaalisdhe reastign isrraswenienfivaphy ;

"RE" refers perféraicdnh ttwprbasﬁdérofatetrakné @Fu@rryﬁ)hbé)pmﬁé)ﬁaﬁddﬁmn E@lal s refers
to part per mllion, down ane; efs to 10

f t
t et r ahydr of uP4s s BjaKis t(té’Pb Py R’}?%%ﬁﬁ@%%@ﬂﬁ&rﬁ%@ sucbgggota,sgp@r s to

met hyl ~sul foxarﬂenatéLD/énvérﬁémr@NeﬂtslfthieUéadiohﬁmﬂudHDé{Hoﬁthdﬁ drobarbbRs, refers
to ethyl ' refers ? i SO ropyl

cetate s to '
acet at e; 28 % aﬁg@%ner 3}'8ti%mf’%rag‘lq?@ﬁ@'f’gmeh'@é‘ﬁﬁ'cf’h'rs copdygteddisi de) " DAST'
refers to di eomvphualmylmstbéfrmgamfiffdnuom d80°C, pibrablf 75 t® 120°C. Bis aromatic

% 08 ] glnﬁ; ?b : Cgﬁé{ﬂ{eﬁiafesodééﬂﬂ?ﬁ the p%&ara&c?n Q{E%mdgﬂndég f%rrnswfaq mayobrn temperature.
prepared by reacting a bromoaromatic or bromoheteroaromatic compound with an
aromatic or heteroaromatic boronic acid in an analogous manner.

30 Alternatively, the coupling reaction may be carried out using palladium
diacetate with a suitable organic solvent, such as n-propanol or acetone. See for
example, Organic Synthesis 1998, 75, 61; Goodson, F. E.; Wallow, T. |.; Novak,



WO 00/ 66546 PCT/ US00108734 -51 Exanple 1 Preparation of

f2-fl uoro-2-(4-iodophenyl ~oropyl | f (et hyl et hyl ) sul f onyfl aﬁ? H%"LI%&?.Q% CH3 w
OCHs | 5 Preparation of 1-am no-2-(4-iodoahenyl)proaan-2-of H3C OH NH2 |
Schenme IV, Step A: The trimethylsilyl-protected cyanohydrin derivative of
4-i odoacet ophenone was prepared in sifu follow ng generally the nethod

di scl osed enl ee and Hangauer, Tetrahedron Lett., 59 (1983).
10 Accordi %@6?53€anotri nmet hyl silane (21.4 g, 0.216 nol fp%fa@g%ég‘d dr opwi se
over 5 mnutes to a dry, roomtenperature solution containing

4-i odoacet ophenone (44.3 g, 0.180 nol) 2%8-crown-6 {1.6 g, 6.1 mvles) and

KCN (1.17g, 0.018 |) i.n_T 1 ..IThe resulting, solution was_al | owed
to stir for g@ WW@%QY’?E?@SE&%@Q%ﬁ%ff&%&eﬁl%ﬁo%ﬂm‘@uﬁmi on of
starting acegppha) M. wherdit AAaBgdIE cdinfpgvgg Bénd‘?tiolﬁl‘éréﬁhw:dg@a of {J_OF ane in

e e reaction

di met hyl sul-fide (25 .nL, 0.25 ol ). was drapidly t

sol ution and the ﬁ@ﬁﬂr?’?'ﬁﬁc'ﬁi% téfe\/viéggﬁéé’t%ﬁm ¢ n?%?qlq(imvd}e ArgParedfye

i x':] ureI was mgiciingia tr}alwvnomteeﬁp?fasumgmgt amu%;wwmus? ﬁ@ﬂﬁobhweyw) HCl in

met hano s a S| o over : o} uti on was

al | oved td s?rigl”m'ﬁg'?'”%'nco W?@ﬁéq&ﬁé??ﬁe,m%?{aq_%s'%b%‘a%%ﬁgf‘igé?'ed under
reduced pr esbenzenehorghiceacidreay be gespardd By Eastu2duambrdmétmngone ditand as t he
hydrochl ori d Thi s trityrat ' i f vyl ether and
filtered. Th@“?'ﬁ‘t‘é”%@éﬁaﬁ‘?’%f#‘ }é%aartggbgt;5§d‘g?°né\hérgm%h[e5'yg“@é@p3ﬂgi on_ of
the HCl sal tthen reaqtiop thig eammnelithiuameprmprind3gith ¥iisppropyi borptd. Thisiswas r eached.

The phases WejiswsEBRhadresi@ Witnt r { c phase was washed 25 with brine
(25 mL). The organP}Z raggl conta ﬁ?%%ﬁ?!ie free am ne was concentrated under

reduced pjessure Aﬂi@%éﬁb@l%! B8 ohripRUn&Obf féﬁnmlﬁﬁ % Which wﬁb(s%gwé% Ali et hyl

ether (30mL) to afford the internediate title conpoun g, 71.3% as

30 January 20/8MORPPHO CEBPABRY BS converiedde Adsitimethyistannylipheany! ¢rdtdén- af t er

\éﬁc Ugm de;?@JWléhn%h@W&lp BPRedtibht ofthé cBfebsbndd brdmmdBwith a 7. 24 (d)
, = 8. a

78 " 1.46 3H) . £
f2- hydr oxv- 2%'%#8&@2@%‘%5 ﬁ&%ﬁ%ﬂ‘%ﬁﬁ‘ﬁ?@ﬁh@?ﬁ@ﬁ?ﬁﬁ%’%ﬁﬁﬁ‘%@@ M4C OH O H i
C!—lshN- S-a O i@malkySistemant, w&‘erephé\alkylrgrmmis%ahylor&ém;dkiadanfépﬁs?@ 1;] [ ][ ted

t a S rr e I W Se. Z-pPropanesu
ohi or aetq 1 SRSyt TRERRh el BrRadie e bR SEine eF BN AR (2. 7
gm 0.01 nolamine, aBmperalHRETaNgHg trem B0 to kaLC Jirefehintiem 90 toridged. The

reaction was then allowed to 1o warmto room tenperature and stirred
overni ght at t hi sThecppwosnds ef formulatén wbichiRhgreprdsentsi x4-(trien-was poured into

H20 and the I ot s washed once with
H20, dried o%%yl%ﬁﬂwhgﬂzle%%gﬁ?Weﬂ%e%g@avﬁg{ %ﬁloﬁé/g\re\s?r ated under reduced
vacuum . Thehgteanibragides gichas 2dromathipphene-Sccabexalsdiehyds ogan aryl- or

chromat ogy aphet li6Nite Jortd¥earit 8PhotbfoadfiPflaRNfh 1R Prddascdvbi & pail vent of
Hexane/ Et OAc QI%awolu l 'rd e in?er ne%)bage titlg) corr?)oundp(a|7adj?g}‘n?r(gb,b 19%

1t rovide .t I .
as a solid n%ﬁ?‘%'y?tﬁ ‘ﬁ‘ﬁﬁ\}gtfglg tRhenylPhosphins RallegiumiOh Qi g Readium(i Theory: C,
37.61 H 4. 7catalyst3suih dsthis@riphenylpRospBirtd)-pallafiuty(i) Jidhioride, iAldnedpretid ve
preparation é)leetn't,téu%h %gr&)&'éﬂg; at temperatures ranging from 80 to 140°C, preferably
from 90 to 110°C, to afford the corresponding 4-(aryl)phenyl or 4-

25  (heteroaryl)phenyl substituted compound.
The compounds of formula | in which R1 represents a 4-bromophenyl

group may be converted into other compounds of formula | in which R1
represents a 4-substituted alkyl- or cycloalkylphenyl group, such as 4-
cyclopentylphenyl by treatment of the corresponding bromide with an appropriate

30 alkyl- or cycloalkyl Grignard reagent, such as cyclopentyl-magnesium bromide, in
the presence of a palladium(li) catalyst, such as [1,1'-



Schenme |, step A: In a 250 nlL-3 neck flask fitted wwth a stirrer and

t hermometer, 2.10 g. of propanesul fonyl chloride was addedOdaayany 288040 2. 77
g. of 1-am no-2-{4-iodophenyl)propan-2-of and 2.30 g. of DBU in CH2Cl 2 (150
rnL) 2 5 while stirring at 0OC under a nitrogen atnosphere. The reaction was
allowed to warmto roomtenperature and stirred overnight at this
tenperature, In the norning, the reaction was diluted w (100 m.)
and the ord’ﬁ%?oé“f“gyer was washed two tines with H20, drig@/@@(ﬁb 4nhydrous
Na2S04) filtered, and concentrated under reduced vacuumto yield a viscous
oil. This material was 3 o purified via3&ilica gel chromatography enpl oying
t he Chromatotron, usin 4000 mcron rotor and el uti n? with a sol vent of
net hyl ene ch‘P‘B‘FiRﬁ‘@PHB*t“?P&%B‘I°)fP"9‘?%"%]'6""“'03@05}1'3%5?(9)(Q@@'& ARe OO 86546

PCT/ US00/ 08734 -53 yield the intermediate title conpound (1. g, 31 % as a
vi scous oi | . 2Bl sqiveqy svek as sigthyl pther ai tempesptafrg ranpiva fom f8nkitot it e
conpound. 5 édl?eme I, Step B: Into a 10 nL single neck flask, a solution of
[ 2- hydr oxy- -~frodophenyl ) propyl ][ (et hyl et hyl ) sul fonyl ] am ne (158 ng, O0.41

mmol) in 1.7 nm 2C12 was added syringe wise slowmy to a solution of DAST
(66 ng, 0.41 mol )heicr?"m°§"ﬂi°%§2’@r"§ '\%\%ﬁﬁwﬁi 'PP[%?S”é‘ta 8’?’8@‘9&”&?@' ni t rogen.
The reacti ongreap nidydre cunventetiintoa wesulstitatatdoom t enperat ure and the m xture
was diluted w ers re arated and the

or gani ¢ Iaye&r\é\%ﬁ w@%‘ﬁ%&“ﬁﬁ&ﬁwﬂeﬁ&%ﬁ@?yﬁ%' 0335%98?8%93" 9304)
filtered, ankrooudecwith thetcatbammienoxidelgaswhichdiubuwhtied intothedeadtioa undaal titl e
conpound (11 i P i.t.i onal
preparation %@FR@F Fﬁat é_é %o@é%%wfg%g? g'rlr%d?%(lét etpa t %ﬁgﬁgga 100 nL
3-neck f | askbipitirheaykihosphineypaliadiymyl) gichirsidammdisedium fopmgte infan aprotic

[ 2- hydr oxy-2-(4 iodo henﬁl_lagtgr opyl ][ (et hyl et hyl ) sul fonfvjl Janm ne ipg CH2Cl 2

(15 m.) as HEB Btid yigmantide ajtemperatiens canging tom A0 @ril0eCst i rri ng
at -78C under %%i)ltr at nosphere. Reaction was allowed to warmto room
t enper at ur e AREFEPHE ‘ed with CH2ClI 2 (50 nmL). This organic layer was

washed wi th H20, dr.i r 2504, filtered, and cqgncentrated
under reduced vagg‘l?n% ﬂl&@éﬁéﬁ gﬂgﬁ'ﬁ‘(ygﬁn %FEQ}T&FQH%P{%QWETPKW &yCi asilica
gel chromato j j ; 00 mi cron rotor
Whi 16 el T g oal ey DB s olhBl TRy MM RS T 1 o
hexane/ et hy| TeREaseatseanAIkoxy grgurbytreatment atithe otrpspardlingomysianyphérlyl 906 g) as
a white gpli MRh A iate ARANAI ' r = Fl:
Theory: C, 3 °‘z’1'!% I'-I 4.%?%? 3e. _65)4 FO%ch%hsgéﬁél}yﬁﬁhﬁ%J @éhﬁﬁ@—ég&%ﬁ Exanpl e
1 a [ 2-f| uor 3RV hVeidedp REAProtis soMant pysheasgimetmiforaamidera) tqrapsratirgs2. 0 g,
35 prepared in ex I s dissolved into 34 ethanol (30 nL) and was
furt her 30""‘5‘8‘5‘83’%‘ g%éh@&%%oﬂ%%@% st POdOBP 8734 - 54
The compounds of structure (1a) can be prepared following the procedure
described in Scheme IV. The reagents and starting materials are readily
20 available to one of ord_ihary skill in the art. All substituents, unless otherwise
specified are as previously defined.

Scheme IV
o .
OTMS OHH
Step A Step B T
R1)j\Ra - R1 { CN P —_— RL(F’—?_NHZ
R* R*H

(1) (12) . (1a)

TMS = trimethylsilyl



diluted with heptane (20 nmL). [As used herein the term'3$g§ m.rag}?g {efers
to ethanol containing 5% nethanol.] The m xture was agita ?9 asound
to forma clear) colorless solution. This |ot was | oaded upon a 8 x 28 cm
preparative Chiral pak AD chromat ographi c colum that was pre-equilibrated
with 5 60% 3A et hanol/ 40% hept ane. El uent flow was 300 mJm n and detection
wavel engt h nm The first eluting substance was

(H)-[2-fl UO‘\&@%%&?%I odophenyl ) propyl ][ (et hyl et hyl ) sul fon§FT/Hﬁq°ﬁ§734 [a]o =
+18.5 (c=1.08, MeCOH), and the subsequent eluting substance was
(-)-[2-fluoro-2-(4i odophenyl ) propyl [ (m8thyl ethyl)sul fonyl]amine, [a]p =
-23.5 (c=1.02, IVEO—% The above procedure was repeated twice in an
anal ogous manner n q:peme IV stepAthe compound of structure (11) is converted to the

[ 2-f1 uoro02- (‘boh%ﬂﬁdileﬂMMCMr@M)]dnﬂgﬁétBNdla?ﬂ buhanﬁéﬂsf W'dxamp@sééecond run,
3.0 g dissoly nol / hept ane and a third run, 2 09

d
di ssol ved in egn'wlae and g%f'%‘éer Eet[gjve,qto t@t%ﬁ%r #Peht1£88). Borsxamplfys, in
three runs, &olrpoahd (Jﬁ)Es disbad in a suitable organlc solvent, such as dry

2-f1uoro-2- (4-1.0 henyl | et ul f onyl ] anj ne was resol ved
|[ nto 15 i s (ct ﬂ ra@n ‘?'B'ﬁéleg?(sﬁ {BH%/W’B'I ﬁﬁceﬁ‘éﬁo Siim gyanide.
((:O;](:th ][ iat i o7 o(thls miattioe gt robmftemperatneis addet? dro?vr\]nse about 1.2 equivalents czf2 28

+ uor Y- m ne g,
S A T BV 7.
(1.2 20 7 %ourtoprovide WT\BOWF(GIE):.IQIDTBDOLﬁld4(62)(IS3ﬁerCmrﬁhd baldpaktlyAD 60%

et hanol (5% rggédﬁgwh))(,té}gd(gtmpt ana; Flow 1.0 nmUm n) detection wavel engt h:
240 nm

(+)-[2- fI1190ro 2- (Altersgtivsie iry Sehamas M, slepristiayexaniple,) comdoonyil (] Bis ne: Rt =54

5“ g 1;\/)5 (7 Eg;)cogr%e@'%&\ a eat3f§t|c ’eﬂn%tc(f %‘u&nﬂéﬂﬁgw %ny §§>V\7 agd?téé_rﬁof 3.03 (m 1

4), ,
H, 1.69 (d, FPSSJmQ’?}hV'S!LV'S’Ma'Q'Be wmth%&%eratpnzqf heat. mressﬂmpg splotioyisi s for

CN31§H64FI E|O2$ ‘stirb@af dorflempefbtureltirefRitrodbrid® Abott Bt~ RSlirs CTRE midlird ! 4- 43,
or

(-)-[2-f1 uor d% BepAlvtsd SitheSHRRIeAIgRNIE Bolse My Sushias shiqrpfasmy WeshadHwith R = 10. 1

mn. M5 (UES+)saBBdtedsbdiuin bitddodihdle Spasi, Ibtlﬁéldil%ﬂtdv@ﬁbnﬁ réd@ﬁha@ﬁesnum
am ne.

+)-[2-fl - 2- (435 j odophenyl | t hy| et h | f on

(Anél [ysi s ¢ gi%ﬁﬁéﬁéfﬁ@éfﬁﬁ% ‘%&%D'\é‘f’lek "fr‘r‘?HH ?°§%’P¥' %‘%@ou C 37. 56,
H 4.43, N 3.509,. lmhbmmam-;tebwdomMI(Gﬁjsié@;onﬁét@«armh@oan%ﬂ'/ USOO/ 08734
P ti - -2-14. | phen .| . o
T L .
VI, Step A : treated withl®selutier ofgbouhtdlequivabintsefbapdreciadiimethylsulfide. The

[2- 1 uor gp2. (réaétfaﬂ%%wk)uﬁ)é@é@ti& (R EBYO B AOU B felih3 O 0 29

mol , prepared in exa enyl Borl & aci
pot assi um carBeRdearee "PrgThQ) remtwmwtureawemauuw%x treatpd amith|

phosphl ne) Pd(dihydirbds P mOleaaﬁBI‘Hn)i dlleéd 1B 3tir Yoreardut ghé’ﬁ@u@/ﬂ@tﬁégtf%
The mxta@ ma?s t{]en hegt %{) Cwth stirrin ours
The react i on (\&SS fliREvislafsd @qd pynfi H?"P%ﬁtﬁﬁﬁ’%{f’d?@"aqws@wpé@m%® HZRS. The
i XL ur gowaz @xam«a (i1 sw\zém Etramvwdndéwaleumage tﬁ@mrdu%ﬁtumé@wgh hwdce
wth H rie r an ILI'ter oncentrat ed under
reduced vgcmfr%a rgraér Q? sé’gﬁ'? @8"\3’6'%&‘&39%\9@ g’lf?ﬂ"g I$ cRjjegled b
chr omat ogr apHitratiéhr dhasolid nerhhed—huspaa@erd IReﬁaaylehe bﬂﬁnde/&éﬂr@h%laﬂﬁaﬁourt Pal o
Alto CA 9430 (sil ing with a
sol vent of %('étrj?e és%%fga@ %5)58 @@JF’Q@J% il Sq *B@H%g{;%d %?%naﬁ‘ 8349 as a
sl owl y. cryst #@hiages arg separatad and the o&garec/pmasﬁ is 88&ed With-tirine, Pweabrganie f or
C~sH22NOZ2S:  phase is then concentrated under vacuum and the residue triturated with diethyl
30 ether to provide the purified compound (1a). Compound (1a) is then used in
Schemes |, Il and Ill in a manner analogous to the procedures described for
compound (1).



Theory: C, 64.45 H 6.61 N 4.18 2 o Found: C, 65.50 H, 6 30
January 2004 WD 00] 66546 - 56 Exanple 3 Preparation of 36 Jahtary 204

4-f 4- (1-fluoro-1-nethyl-21f (net hyl et hyl ) sul fonvl | am no) et hyl ) phenyl | benzene
carbonitrile. NS-~ Hs OCHs 5 Preparation of 4-cyanobenzene boronic acid.
OH |l ~ B~OH NC PCT/ US00108734 A sol ution of 4-bronobenzonitrile (91 g, 0.50

nole) inT L) was dried in the presence of activa Shord | ecul ar
si eves at lr_{ggw?sé“r?p. This 10 solution was filtered arid %gg,Fe(?mFgP- 100C. A

1.6 Msolution of n-butyllithiumin hexanes (355 nL. 0.567 nol) was added
to the cold solution over 15 min while Rl ntai ni ng the internal tenperature
between -105 and ;93C._ Tao. the resultin range,.reaction m xture was added
trinethyl borate (@freg?peﬁﬁ'?gfpynﬁi)?"%%#scgsﬁi"%)u%ogiagfcw bﬁﬁé?%adgﬁhlﬁﬁ t he
reaction tenpacksed & Schenf@C. Theeeagemtd arahstarting umaterials adbretdilyoalatigbleo - 100C
over 5 m nut al d m tQ roomtenperature over
>3 h. The r 880 BOBR3RRD Tb MR ah BB, Uebecher§REIsPETES Bl ae

di | uted wit hasigpSicusfy2tiingtl) . . The aqueous | ayer was separated and the
organi c | ayer was washed with brine (2 x 200 nlL), dried over anhydrous

MyS04, filtered, and the solvent renoved under reduced pressure to a pale 2
o yellow solid. This solid was additiSghemeWV purified by dissolutionin 1 N

NaOH and extraction_jnto,CH2Cl 2 / THE (1l:chms2 X 200 nmli). Thepggueous phase
was aci di fied vvi t 5994 2. 2/ any vl ext Perd ed CE(_Z_ 12/ THF
(1:1, 500 n). Anbiged orgaon' exfragts were concefitvatgdito a crude

solid (64.6 g)°%hat was triturat@d with di ethyl eth@& (160 nf) Hand dried
under vacuumto aff'®d the H'CF (88 January 2004 WO @0/ 66546

powtier b MR (0SB S8 AL RGN Ayictietr 12 ool e 5,
J = 8.4), 7.%ampeundeljstruptuse (t@aain amapheranpiddousydteqyrotedee dgsorbe8 ~f

(et hyl et Gvl }said v apgw~et hyl ) phenyl ] benzenecarbonitrile. N-S--C Hs O
CHa NC Schene VI, %t‘eﬁ%%pn'?'nto a 50 nL single neck flask was pl aced

2- hydr oxy- 2( 4- i od®p¥RbRe) \orsien B theraemppuad Y shunturedhga)ianomertedsothey, 0. 90
mol , inter dem%@d%@@%ﬁﬁe (1R EM & TRAMhet ahalofosy fNAD PR7BRG st iAC! d

(206 nmg, 1. ,
_ Scheme’lV, step B. Compound (1a’) can then be converted to a sulfonamide,
carbamate or urea in a manner analogous to the procedures described in _
15 Schemes |, Il and Il above. The resulting sulfonamide, carbamate, or urea can
then be fluorinated with DAST in a manner analogous to the procedures set forth
above in Schemes |, It and Ill. The resulting fluorinated product possessing a
nitro substituent on the phenyl group can then be hydrogenated under standard
conditions well known to one of ordinary skill in the art to provide the
20 corresponding amino substituted compound. For example, see J. March,
“Advanced Organic Chemistry: Reactions, Mechanisms, and Structure,” second
edition, 1977, 1968 McGraw-Hill, Inc., pages 1125-1126.
In addition, compounds of structure (1a") can be prepared as disclosed in
Scheme Va. The reagents and starting materials are readily available to one of
25 ordinary skill in the art. All substituents, unless otherwise spe'cified' are as '
previously defined. |




1o potassium carbonate (.193 ng, 1.40 mml), and tetrakis(tri phen)él

phosphi ne) pal | adi un{0) (52 ng, 0.045 nmol) in di oxane/ wat 8f Jaruary 204 )
and the m xture was heated at 100C with stirring for 18 hours. The reaction
was cool ed to roomtenperature and poured into H20. The reaction m xture
was extracted wth Et OAc and the organic | ayer was separated and washed
twce with H0, dried over 15 anhydrous Na2S04, filtered,. and concentrated
under reduc¥@WEHum The resulting senmi-solid was purifPEHUN0AE B4 al

chr omat ogr aphy (Chromatotron) using a 4000 mcron rotor (silica gel) and
eluting with a solvent of Hexane/ Et OAc -331 to provide the intermnediate
title conpound (265 ng, 82% as a solid. lon spray MS. 357 (M-1). 2 o0
Anal ysis for C 9H22N203S:. Theory: C, SehemgVig 6.18 N, 7.81 Found: C, 63.26

H 6.49 N, 7.67 Preparatio fimal title conpound, 2%7@ghenme VI, Step B:
Into a 25 L single neckg@;ﬁysolﬂﬁmﬁon of @

4-[ 4- (1hydr oxy-i - met hyd=g~ t fgel et hyl ) sul fom nect%yl)phenyl]benzen
ecarbonitrile (253 0.\(70 mmol) in 8 nL €dZCl'Y was added syringe w se
slowy to a solution/OPNDAST (114 ng, 0.71 pdiml)’ in 2 nL CH2CI 2 while
stirring at -78C under/a a@?‘f‘dsphere of nitrogew. @he reaction was then
allowed to warmto roomtenperature 30 January 2004 WO 00/ 66546 -58

PCT/ US00/ 08734 and the mi xture was diluted with HZOL and CH2Cl12. The | ayers

were separated and the organic | ayer was washed twi|c¥epPRit h H20, dried over
anhydrous NazS04, filtered, and concentrated under gy educed vacuumto
provide the crude title conmpound as a solid. This udepHymt eri al was then
purified via radial chromatography using a 2000 #Q Qr (silica gel)
and eluting with a solvent of Hexane/Et OAc 3:J_teNprovifelthe' title
conpound (174 ngy, 69% as a white solid. m 1 o spray MS. 359
(M-1). Analysis for C sH21N202SF: Theory: [ .31 H 5.87 N, 7.77 10
Found: C, 62.72 H, 5.76 N, 7.72 15 Exanple 4 par ag) on of

4-f4-(1-ffuoro-1- hyl -2 fffne | et hyl ) sul f onyl | ani nal et hy~phenyl | benzoi c
acid. HCF NS~ C%"@ia'ﬁ%psé%ﬁﬁoﬁ?z‘ﬁ@{ﬁ cture (1 ')ds senvartedithgl e neck
flask [2-fl utheoednialindds strectyle) (I2aPin 4 anpéhanddbus X6 thef byddupgi ne (300 ny,

0.78 nmmol o pr "y e,1 )) 4-carboxybenzene boronic acid (188
ng, 1.13 ﬁnnl gﬁgggéigfﬁ%?%ﬁﬁgg a%e (156 ng) 1..13 mol) and

t et raki s(tri phenyln §ahesshVas)emeB) thdicampoyind 62strugurd (1a')eebiveretiéo combi ned
i n di oxane/ . . i n.heated.at 100 Cwth
stirring fo\rlmlegé%rﬁ%%sn @Q}ﬁgucr]!gl)aec(g ?gﬁn %&%g?@%g?@%ﬁ%é’?ﬁ P’é’ﬁﬁ‘é‘r"ﬁt ure and
poured i nto Agecribeddn Gekame v, siapdBic Compouast ( taikcardthen bl cBnterttdipla acet at e

and Che Or gaLkorafies, osREMADS: aichh oYRBIRH ahiES.ING e HReatfohed over

K2C03 , and conct ntr_a#ed under reduced vacuumtd crude materi al
(350 ng) 18s Sescired it Pehemerd: Hianddll aheve: i Ehe wesulting sulfanamide, satiamate, gel

chr omat ogr apley uamadthétdod HgorHate BPDAST idairiéhrdr 4RR80MICHqRe F Ot or and
eluting with a s chl aori de/ met hanol g:lto yield the

| vent, of t hyl e
title 3 0 coR{ﬁ?&ﬁH’eE@E‘ f:‘)F&!‘ glg?"%//&‘ Sehemasi ¥ anddli d.
The compounds of formula Id and formula le can be prepared following
the procedure described in Scheme VI. The reagents and starting materials are
15 readily available to one of ordinary skill in the art. All substituents, unless

otherwise specified are as previously defined.




30 January 2004 WD 00/ 66546 -59 lon spray MS. 378 (M-1 % PCT/ USQQ/ 08734
Exanpl e 4a Preparation of 4-f4-(1-Fluoro-1-nethyl-2 ff 0 January 2004

(et hyl et hvl ) sul f onyl | ani no) et hyl ) phenyl | benzoi ¢ acid (enantiomer 1 ).
(+)-[2-FIuoro-2-(4-iodophenyl)propyl]((nethylethyl)sulfonyl]anine (1.00 g,
2.6 mol, prepared in exanple 1 a), 4-carboxybenzene boronic acid (627 nyg,
3.8 mol ), .po um carbonate (520 ng, 3.8 mml), tetr gighqld enyl
phosphine)BQV%gﬁa%n(O) (206 ng, 0.2 mmol) and di oxane/ water ?Q?QQHL, 3:1)
1o were m xed together in a 250 nL single neck flask and stirred at 80C for
4 hours. The reaction was cooled to rooitenperature and poured into 1 N
HCl and the desired product was extrgited thh ethyl acetate. The organic

| ayer was dried over MgSO,, filtere ncentrated under reduced
pressure to yield 1.43ﬁ%wﬁs a dark 0|I This material—was QHHI fied via

silica gel .chrongfoyra i 5 errp; oy he chromat ot d—BsiNag ar4000

m cron rotor whi @ ﬁ AhRa_sdl t of et efe=chl siédé?’ met hanol
9:1 to yield HRE IeHC und (355 ny, 3695 tan solid. lon spray
MS. 378.3 (M-1). Ex |l e 4b 20 PrFeparati on of~N&-[4-(1- th’gro-l-msthyl-
ft (met hvl et hvl ) sul f onvI'["ani no) et,‘Jnghenzm C aC| d (enantioner
(-)-[2-Fluoro-2-(4-i dophenyl )pﬁop ((met hyl et hyl) sul fonyl Jam ne (1.00 g,
2.6 Mol , prepared i §g§p 1 a) (19- car boxybenzene bofoni c _acid (485 ny,
2.9 mmol ), Na2CO~/ H2 ? . excess), tetrakis(triphenyPterB

phosphi ne) pal | adi un({ ) 25 {206 ng, 0.2 mmol) and di oxang (20 nL) were m xed
together in a 50 nL single neck flask and stirred at 80C for 4 hours. The

reaction was cooled to roomtenperature and poured info 1 M hipl and the
desired product was ezx_t Ir’_‘act ed with ethyl acetate. Th ) GYRL RIAS

ed and cormamrated u .,essure to
AR eria—3—o—merdp pﬁ

while eluting with a solvent of B®Hohl ori de/ met hanol 9:1 to yield
the title conpound (f8U®iadd 51R a tan solid. |onfepu@ieM S. 378.1
(M-1). 30 January 2004 WO 00| 66846 -60 Cal culated for: C, 9H22NAS F-

E)%grrg |hg0r5ypr ecpgz #Bherag te;lj\l A%he5 %om§8b‘£‘c§j of strctict5uZé %1%) lcho5up ed Wllt\#\ 3.52.5

f 2-f 4- ( 3- am compemd, of spbetosd (142 bhderrstgndapy tdrditiont iy peivitel compduadyk ] ami ne. N

neck 11ack SN2 oA PRUBRR FTSAPE ) penlbiBedimatiliBony) am no” -

(200 mg, 0. 5equivadénts pt egrapaodi (h4)xabow 5 eqjivaldntarof potassmmmrbmami c acid

gé’??alr(r?,s(?r |7€hen thhdc%gép I ne %}ﬁ%ﬁﬁ%ﬁ %@@r(eg%h%gph'ge)@%&%@wgre conbi ned

i n di oxane/ V\%ﬂl@b e(seivent or spivent mistiee, slich ag diowane/waten i e dre mixbde & under
stirring f Orth%ﬁ h'%ﬁlé@sat abB& fd%)aétfbroibdﬁ@% ﬁ@@r’se@hb%écﬂﬁmlé %H%@feﬁra‘?\ and

poured into H20. The desired product was extracted wt acetate and

t he orgah?c P‘H?%‘PWM@%@M%IP@G“QRH”%W §W%d\3ﬁﬂﬁ“qll29 a"er ed over K203
, and concenE;aém}eslmd@h a&@sluaacbn\/ta@mmers@nwcmkanatbgra@hydsonmaeﬁm@l (276

T ot oot o e SaactioBT TS iRty SyBHE S Sl i Srin: *and

chr omat ogr ap
el uti ng wi t hacetate| thenirgarflc bietrante alet donbiredk WatRed with Water| driati ovee title

0,
compound ( 164nt%fougsos Qi s@lfa\{e Sf(ft%}’ed %nb co*é)erﬁtrsa%rdat}/nd'glr \§acu%?n1 ‘flhé Mlar% ).
15 material is then purified by chromatography on silica gel with a suitable eluent,
such as hexane/ethyl acetate to provide purified compound (15).

dried over MgSO
yield 871 ng as te ed V|a i ca gel
chr omat ogr apH¥! enp oyﬁn@ e ch;@éon and usterd a 4000 micron rotor

In Scheme VI, step B, compound (15) is fluorinated under standard
conditions to provide the compound of formula le. For example, compound (15)
is dissolved in a suitable organic solvent, such as methylene chioride is added to
20 about one equivalent of DAST at about —78°C with stirring under an atmosphere



Anal ysis calculated for: C e H23 N2 02 S F: Theory: C 61.69 H, 6.62 N,.
7.99 25 Found: C, 61.53 H, 6.55 N, 8.13 30 January 20030\énixn 26646
PCTNSO0/ 08734 -61 Exanple 6 Preparation of 12-fluoro-2-(4-{3

f (met hyl sul f onvl | am nol phenvl ) phenvl | propyl I'i (et hvl et h~rl | sul fonvl | am ne
NS--CH3 OCHa NHi O=S=O5 A 50 nL flask fitted wwth a stirrer and
thernoneter_was charged with DBU (67 ng, 1.1 eq),

{2-[ 4- (3- anYROBWERYI ) phenyl ) - 2f | uor opropy! ) [ (net hyl et hyl YSTPFYAFPS ani ne
(140 ng, 0.44 mmol, prepared in exanple 5) and nethylene chloride (10 nlL)
under an at nosphere of nitrogen, 1o and3%Tooled to OC. To this stirring

sol ution was {idded dro%vm' se._chl oro- net hane sul fonyl chloride (69 ng, 1.5
eq). The reaftMBRIeMasTIA BBMAD I8 sllowadiowarrercearipmpatature anddhet i r r ed

over ni ght at cémpsuridestpemnilallcts idotdd AandPLMidusidd ' Safd PQIeHed into
H20 and the Iagérs wer e s,eﬁgégé d. Thgargr émi CS|Id;ygﬁba\X/gls‘é_%1§ﬁ%5' %ur?@e W th

H20, dried o@®PXURRYHRIesHEId chromategrapny. JfrRl examplsn dhenteagtiarumixttrer
r edgced vaculsndilutadywie wl?t_bhgw:a Edfab:l@b@ah@:so(v#ﬂ?. sUBh a@ﬁmeﬁqw&d cl%rme'. : Ehi s
crude materi s purified via sjlica gel chromatography enploying the
Chr onat otTt o nﬁ]% Y%?@ rsgara S8eATRIed a0 tb%?&ﬂa%'ay%n i s duith W&"eio‘F'NﬁSfYRVebf
ZIVSE/;]yI ene %gmymﬂmm GMMQ,tﬁae&dJartdOcdnbérhtdatg@ariaértdaeti@,ﬂ_rrntmz Oquf{ESP nm,
as a LSPLay. Mass, _spectra 427. nal ysi s
for Cl19 H26 hté‘?%i??%g}‘?f! S“EI}H%@P\Y?E“E”%%Q%@RHP" ﬂ'ﬁ%gﬂ,"g"g %&“%—%ﬂﬁal}'e@iﬁ' 53.56 H,
6. 11 N, 6. 29such @&thekane/athy! a@iate WOPANIdERHE Purificd REAMEHY G9d3uIdlanal e 6a
Preparation of f - (A5 ) . .
f (et hyl sul f onyl 2@%’%1"%@5‘2\%‘ %WgerStrGBpBymef?onn%Rijég %)Jﬁf'f'gf,lpﬁt?%}ﬁ ne
(ehant i ok@r Rrovide the compound of formula Id in a manner analogous to the procedure

(+) - [ 2- Fl uor gestribdd asslRnAgmy 8 propyl 1 [ (et hyl et hyl ) sul fonyl ] am ne (300 ng,
0.78 mmol, prepared in exanple 1 a), the borate of formula: OB, ONHO 'S
' 20 In addition, in Scheme VI, step A’ the compound of formula Id is converted

to the compound of formula ie in a manner analogous to the procedure described
above in step A.
15 More specifically, compounds of formula Ig and formula th can be
- prepared as shown in Scheme VII. Reagents and starting materials are readily
available to one of ordinary skill in the art, for example, see lnterhational Patent
Application No. PCT/US99/03449, published September 2, 1999. All
substituents, unless otherwise specified, are previously defined.



(347 ng, 1.5 eq.), potassium carbonate (156 ng, 1.5 eq), tetrakis(triphenyl
1o phosphine) pal | adium(0) (75 ng, 0.06 mmol) and di oxane/ 3@tanugrdgoed., 3:1
) were mxed together in a 100 nL single neck flask and stirred at 80C for
4 hours. The reaction was cooled to roomtenperature and poured into H20
and the desired product was extracted with ethyl acetate. The organic |ayer
was backwa e wth H20, dried over K2C03, filtere entrated
under 15 régﬁg%gggressure to yield 191 ng as a vi scous Ekqu%§Wﬁ§§ﬁaterial
was purified via silica gel chromatography enploying the chromatotron and
using a 2000 micron rotor while eluting8ith a sol vent of hexane/ et hyl
acetate 1:1 to yield the title conpound (86 ng, 26% as a white solid. lon
spray MS. 427.1 (M-1 ). Calculated for: C-sH25N204S2 F- H20 20 Theory: C
51.08, H 6.09) N 6.27. Found : C 51.9¢hent¢ BlI63, N 6. 29. 30 January 2004
WO 00/ 66546 -63 Exanple 6b PCTNS8R/ 08734 Preparation of

[ 2- Fl uoro- 2- (4- (3j (et hyl sul fonyl) ninolphqmvl)phenyllpropyllf(neth

| ~yl )sul fonvl | am ne (enantioner 2) »
(-)-[2-Fl uor o- 2- { 4- i odbpmel®l)qffo T Rsul foomyla]iani ne (493 ny,
1.28 mml, prepared in exanple a)T—t herbggbate of formula: OB OO NH'S
'~O0 (385 ng, 1.30 mol), 2.0 M Na2 [H20 (2.2 nmlL, excess))
tetrakis(triphenyl 10 phosphi ne) pall 'gq%O) (100 ng, 0.09 nmol) and

di oxane (15 nL) were m xed together |n 0 mL single neck flask and
stirred at 80C overnight. In the nprhing the reaction was cooled to room
tenperature and poured into H20 § the desired product was extracted with
ethyl acetate. The organic |ayer was thed once with H20, dried over

K2C03, filtered, and ceprentraies edyced gf esgyre g vield 571 ny
as a foam This materiaf was fnﬂrici_ i alsillida gel chromatography

enpl oyi ng the chromatotron and &sSing a 40 0Ffricron rotor while eluti ng with
a solvent of hexane/ethyl acetate 1: 53,%’7& eld the title conmpound (294 ny,
b6% as a brown solid. lon spray MS 3 (M-1). Calculated for:

C, 9H25N204S2 F- H20: 2 0 Theory: C 55 F%0L&16.09, N 6.27. Found : C 51. 29,
H 5.63, N 6.29. Exanple 7 Preparatioh of j2-fluoro-2-(4-(S 25

t hi envl ) pheny~propyl| ((nmet hyl et hvRysul fonvl I am ne. N-S~ Hs O CHs Schene VI,

Step At Into a 50 nmL_single neck [¥-fluoro-2-(4 30

i odophenyl ) propyl ] LO( t hyl et hyl ) sul | ] qmne (150 ng, 0.39 mol , prepared
in R™=—S—N—(CH);Q N—A—R" formula Ih
H a Iy H
R R R

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

such as phenyl, or a heteroaromatic group, unsubstituted or substituted, RC
represents hydrogen, hydroxy, (1-4C)alkoxy, (1-4C)alkoxycarbonyl, or together
with R” a bond, RP represents hydrogen, hydroxy, or together with R° a bond, q is
aninteger 1, 2, 3 or 4, R* represents (1-6C)alkyl, (3-6C)cycloalkyl, fluoro(1-

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

15 known in the art. For example, compound if is dissolved in a suitable organic
solvent, such as tetrahydrofuran and heat to reflux. To the refluxing solution is
added about 1.1 equivalents of a borane reagent, such as borane dimethylsulfide



30 January 2004 WO 00/ 66546 PCT/ US00/ 08734 -64 5 10 15 20 :
t hi opheney-3- benzene boronic acid (74 ng, 0.56 nmmol), pot%(g‘)sj?“lpr%qlng?iéob%nate
(80 ny, 0.56 mmol) and tetrakis(triphenyl phosphine)pall adi un{ 0) (31 ny,
0.027 mmol ) were conbined in dioxane/water (15 nL, 3:1 ). The m xture was
heated at 100 C under stirring for 18 hours. The reaction was cooled to

roomtenper d poured into H20. The desired product, Wﬂﬁoo ypact ed
wi th ethyl §E)Leb§/§6tsg6nand the organic | ayer was separated ang sﬁ’gé tw ce

with H20, dried over K2C03 , and concentrated under reduced vacuumto yield
the crude material (236 ng) as a dark otd’: The resulting oil was purified

i ili | ch h | oyi t he Ch t ot ' 4000
M oron ot or CORIPR TG PaY I Ee f/BRY Nar oHE ERURERHAAPULE B ADeG: 3 o
yield the ti tdoeleddapoam dbr(ulié}Z}Uf@ag&?h%tr%geeﬁwﬂgél;?@l_?_?hd.reé&ignSSDé@a(ré IVIHS.

0.0 -1 t ar.: . Jheary: C, \
2490 N,( " 10)@89%‘%"?’%%?3%{1&3 "i’?”éé%!edé’%hg R arisigdy é‘B%‘r"aP?‘f?)‘ﬁ of
f 2-fl uor o- 2- (WMith( Bueous$ dgd!iynpmyd;dx)dqor'ﬁwy;trb@uat;actdmyﬁc&mhyg,)ismeﬁwdsmgﬂeg?gg. H3C
FH~ CH3:N &, , | 2 rQ-2s
iodophenyls) pﬁé'é'@? ﬁ%t"ﬁ?’?ééyﬁ?ﬁ sul gh?ﬁ]?%ﬁn?ﬁ@“ﬁ%%h%#&ﬁ@%h}(‘mpl, pr epar ed
in exanple 1 ), pyplexampertbaireaction tixtom IagljlutedY\lthhrwajer)aqdeﬁrastaduvﬂh H0)
b 1 i ; : i u

(4 g 0. 030 Tamplobrd P Blont St aisbigieheing, TeHECREe B Cher i n
a 100 niL si nqoabinask drie¢exeranhydous magnasivcolfateefilteregand comcentretador ni ng,

the reacti on \agr ¢RAAPIOIROVIAOBrinGAGr at ure and poured into H20, and the
desired product was_extracted with ethyl acetate. The organic |ayer was

backwashéd once win Acheree Vi step BJhe compewnd offormidadgis fenviaiaddnt r at ed
under r educegreVies fHercdnipuyit F fbrrhdka INindef cahditions Qs kAblvn inltheSarTBtRr i al was

001 66546 - 65 PETPBSSITBRI P ARSI B & PSS fg=nic AR 380 cr on T ot or
whi | e el uti nglishidrbmetheokyieiiowed byraddii(;)id:reofeabdui mm@sfwulti/_hlmy\tsl %ﬁﬁitatrllamini\eﬂl St 0
SIS Ui TS SURA AP S SRRl L PosllERRRG I 0
8.33. Foufd :sutalge saignyciondd ofomn@e R*°SO.CI, such as methanesulfonyl chioride.
' The reaction is then allowed to warm to room temperature over 2 hours with
stirring. The product, compound Ih, is then isolated and purified using
techniques well known to one of ordinary skill in the art, such as extraction and
chromatography.
20 For example, the reabtion mixture is then diluted with a suitable organic
solvent, such as dichloromethane and 10% aqueous sodium bisulfate. The
organic layer is separated and the aqueous layer is extracted with
dichloromethane. The organic layer and extracts are then combined, dried over
anhydrous sodium sulfate, filtered and concentrated under vacuum to provide
25 compound lh. Compound Ih can then be purified by flash chromatography on
silica gel with a suitable eluent, such as ethyl acetate/hexane to provide purified
compound |h. |
More specifically, compounds of formula Ij and formula Ik can be prepared
as shown in Scheme VIil. Reagents and starting materials are readily available
30 toone of ordinary skill in the art. All substituents, unless otherwise specified, are
previously defined.



10 Exanple 9 Preparation of 2-f4-[4-(1-fluoro-1-nethyl-2 34 january 2004

~f (et hvl et hyl ) sul f onvl | am nol et hyl ) phenyl | ahenyl ) et hanenitrile S-~H3 O
CHs NC Schenme VI, step A':

[ 2-fl uoro-2- (4i odophenyl )propyl j[ (et hyl et hyl)sul fonyljan ne (500 ng) 1.3
mol , prepared in exanple 1 ), 4-phenylacetonitrile boronic acid (193 ny,
1.4 mml ot assi um 15 carbonate (193 ng, 1.4 nmmol), tetrakl(}sﬁ%];,rl phenyl
phosphi ne)ﬁpqoéﬁﬁ‘ﬁrr{O) (75 ng, 0.65 mol ), di oxane/ wat eF SF35° 43:1 ) were
m xed together in a 100 nL single neck flask and stirred at 90C over night.
In the nmorning, the reaction was cool e880 roomtenperature and poured into
H20 and the desired product was extracted with ethyl acetate. The organic

| ayer was backwashed once with H20, 2 o dried over KZC03, and concentrated
under reduced pressure to yield a viggagte il . This material was purified
via silica gel chromatography enploying theé Chromatotron and using a 2000
mcron rotor while eluting wiRRh a sol vent of hexane/ethyl acetate 7:3 to
yield the title corrpound (143 30% @s a yellow solid. Material was

recrystallized from acet # exjane P. 155 2 157C. lon spray
MS. 373 (M - N%K%ﬂﬁ 9 N%N)Z I\4*Theé><?rgnuladf64 15, H 6.19, N
7.48. Found : C 63 91, H *' \ . 30 January 2004 WO 001 66546
-66 Exanple 10 Preparatlon of 4-fi4- (1-fluoro-1-nmethyl -2 ~f

(et hyl et hvl) sul f onyl | am nol et hylf 5edpeay! | benzal de, h~ rde PCTI USO0/ 08734

N O- H OCHa H5 O Preparation gf

4-14- (1- hydr oxy- 1- net hyl - 2~f (gbhyl et hyl ) sul f onyl | am nol et hyl ) phenyl | benzal d
eh-ide. NS--~ Hs OCHa Hto tep A: [2-hydroxy-2-(4

i odophenyl ) propyl ][ (et hyl et hyl amne (1.05 g, 2.7 mol,

intermedi ate pr epa-(@d;+(c|-e2>;_ , ‘ i hﬂfﬁé’ny|f0m|5)nl ¢ acid (564 ny,
3.5 mmol ), potassium car bonat g 83 Nghe bE!" mmol ), tetraki's(triphenyl 15
phosphi ne) pal | adi un( 0) (162% 1.4 mmol ), and di oxane/water (60 nL, 3:1)
were mxed together in a 250 nL gigghg neck flask and stirred at 90C over
night. In the norning, the reactlolg gﬁs cool ed to room tenperature and
poured into H20 and the desired d was extracted with ethyl acetate.
The organic | ayer was backwashed once with H20, dried over K2C03, and
concentrated under 2 o reduce®ipressure to yield a viscous oil. This
material was purified via silica gel clinrqrrat ography enpl oyi ng the

Chromat otron and ugi &azo oQ rptdr Wmlezel mgl th a solvent of
hexanel et hyl acetRit@.A{Chgs A CRA Afdund™©H8 ﬁvnbal e yel | ow
solid. This material was recge i zemf i:;"om et hyl acetate-hexane 1:1 to
yield the internediate title conpound (519 ng) as a solid. 25 lon spray
MS. 360 (M - 1)inScheme VIil, step A the compound of formula If can be hydrolyzed

5 under standard conditions to provide the compound of formula lj. For exampie,

compound If is dissolved in a suitable organic solvent, such as dioxane and
treated with a suitable base, such as sodium hydroxide. The reaction mixture is
then heated at about 100°C for about 24 hours. The reaction mixture is then
cooled to room temperature and acidified with 10% sodium bisulfate. Compound

10 ljis then isolated and purified by techniques well known in the art, such as
extraction and chromatography.

For example, the reaction mixture is extracted with a suitable organic
solvent, such as ethyl acetate, the organic extracts are combined, dried over
anhydrous magnesium sulfate, filtered and concentrated under vacuum to

15 provide compound lj. Compound lj can be purified by flash chromatography on
silica gel with a suitable eluent, such as methanol/chloroform.



30 January 2004 WD 00/ 66546 -67 Cal cul ated for C~sHz3N04S; Theory. (%63. 13,
H6.41, N 3.87. Found : C 62.94, H 6.29, N 3.82. PCTNS00/ 9% %‘Zt’aﬁ?/%% ation
of final title conpound. Schene VI, step B: Into a 250, 3 neck flask fitted
with a stirrer and thernoneter, 4-[4-(1-hydroxy-1-nethyl-2

{[ (et hyl et hyl ) sul fonyl ] am no} et hyl ) phenyl ] benzal dehyde (519 ng) in CH2Cl 2
(25 nm) wa dropwise to 0.19 nL DAST in CH2CL2 (35 L stirring
at 10 78C ml(gg(?&g“nitrogen at nosphere. Reaction was all o@?%\%\g?mto room
tenperature and diluted with CH2Cl12 (75 nL). This organic |ayer was washed
with H20, dried over Na2S04, filtered, -8%d concentrated under reduced

vacuumto yield an oil. .This mat eri al urified via silica gel
chr omat ogr aphy enpl oyi'%éc?%egﬁfaﬁoéf%waw”&\ﬁi@ I3 [68n R EetsHTedt or

whi | e el uti ngnddrichnditidds well kresvin infthédaitad plavidaythe d6@batitd 8f fbrrh@ame ovi de t he
final title gomoun 0.337 g,..66% bojtoms as_.a ite.solid. lon
spray M 5. o8 e o Slady itk BB g s ol ¢ G2 7o,
H 6.10, N 3. BSOHmhetein B 6epdentd (B-6l3alkid, 83-8C)cy210aRfl, fxsrol-6C)hiky!,
Preparation - BAS L T 1- - —_

£1 (et hyl ot hﬁ'?gsgtdﬁézi@"l%ﬁ%};%‘ﬁg%%@ﬁ?&”(’gh‘é‘%}?‘ﬂ'1\?’??&%%"8%\!%%am‘ de.
N-S--C Hs O ahsubistituted®risubstitated ®yralageng(le4Gatdyl 61 (As1G)alkoxyt, (bxal yl chl ori de
was added sypj j ; . . .

4-14-(1-11 uggg{@gﬂeﬁ?&%{ f'? rtr%% ﬂ?ﬁn& r)?lufs'stﬂ"?sour?ﬂujuger% onros}ugﬁ{%e)dpbr)(enyl ] benzoi c
acid (150 nghalgg?m(in‘i@)?'kﬂof)ﬁpﬁ@bﬁ@w, suehesmipans! apd He! gai2 @l AIbPlEA ) whi | e
Stivring undfoRiith83sineh b B MRARE ELMfrted. TRHIREALY mixtuiPthedl DV vas
added by &I pette initiating a foamng of the mXxture. e reactron was
stirred bhe ReAlpd at 68 for aledi @A ourse Qdchtodeppdemparadure@ider reduced

vacuum t o Yi gbriteptrifetitundsevicus®l iAbditibhaPethanciGs dddbéatoMhe MR hE6546

mixture is again concentrated under vacuum to provide the ethyl ester of
compound k. Compound lk can be then be purified by flash chromatography on
silica gel with a suitable eluent, such ethyl acetate/hexane.

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

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

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

20 ' Scheme IX
RP
F H
HO,C~(CH,)Q N—A—R®  formula ]
RC Ra Rb H
Step A
R31R32NH
HP
0 F H
RR*N-C~(CH,)7Q ”—A—-Rz formula Im

R° R® R°



-68 PCT/ US00/ 08734 material was placed into THF (10 nlL) a pw se
to a stirring solution of 40% nethylamne in water (5 rrL)Qngr(rﬂ‘gagﬂ?%‘P
tenperature and the m xture was stirred overnight, In the norning, the
solution was concentrated under reduced vacuum and the resulting oil was
taken into CH2Cl12 and the organic | ayer was 5 washed once with H20 dried
over K2C03, $r361/66%96ncentrat ed under reduced vacuumto vyi eIP /},? 4as a
sem -solid. "Thrs~material was purified via silica gel chf6ha ogra h
enpl oying the Chromatotron and using a 2000 micron rotor while el ut| ng with
a sol vent of methyl ene chloride/ et hyl aﬂ‘é‘tate 1:1 to yield the title
conpound (51 ng, 32% e.solid. MS. 393.1 (M + 1 ). 1lo
Cal cul ated for C~H25N§?)§§I’—e Gl'hé}(ﬂ‘ip @03‘?02 dF%'GaQ’b’CWV?”idlto @Ride C
?Z f9121 T |5:I 86f fonbladrh. urﬁnamﬂo%oh% wiel knoWh ép Bieddrt. Fbr@xample, compound |j

t uor

i (et hyl et hyfs)@f:ﬁc’l"’g’ﬁ;}” %ém%?ﬂi? BIIANSHPVANE I SHAR A5 tStrakypiofyran apd keriad de

(Sgagti omer With anlextassaof Hlomgl chliorigd.e The edactibmmlixturk igbtirpechtoomh! ori de was
e DA s 1 Fartierluificl ooyt 15 nours end the consaiegesh e ¥Rkt JP) phenyl ] ben
zoi ¢ acid (30Bidug,is mengilsmbrlegi ipaepialiel organexsoineing sLichps imetigigda 2 (20 nl)
while st ;agggﬁlgﬁﬁhé‘éélu&gﬁ@aa{ieé &%Qemmeéf%fef‘q[uyamﬁ?g 8Ghabe T 40P ?Ln
was stirred éﬁ@%d@f"&ﬂa Bhl% N'éyrwmfamﬂ eaBS Rahindepententiy capnesent ¢4 under

r educed vacuuc;éueyu i @lgeindr i 1. e Rbirclo wﬂBrﬁhHg%u t It?alcn\s@?%g{ﬁ?ed into

di-oxane I’O W se trrrin

met hyl am(l?ne azet ')V' eﬁ)&/ff?'&mw,t%@m{ mesPhefimor wger@ZWUhexatyﬁrcazepmwcbr
over ni ght . Iactbh@draaidalnvggrow%u%ﬁ|a§td|rﬁathy){aﬁm¢é3iﬂ<‘cﬁ‘6maraﬁq%dﬁa {h §t

vacuum and tt}g resul t aﬁ%@ was taken into nmeghylene ri
organic 3 0 [BSEPXtEeds RILemigr gy 2hquss P&@O%Pl%én%v@n ‘Ky/mgueqqq tered and
concent r at edsmdamnmdmedddacuo@mwum Ih & tRdr isBTitekPar Srifleddy i d. This

Chr ot ot 1 on B ey koaB B e cicr G aRarcar (e TR RORRE vent of

met hyl eng5 chl or i déirexampleathet rabetion riRtuiaisutbery eQPEMed It AIsTRSAA6 orghic

Col 0. 1'on sposrviHeh sy ohibhid, i TRAHE AR siesnibibhacied 17 1 q

Theory: C 5908 anfy@089 sodiurp safatesfileoechdnd cahcedtré@ uddér Ysuu B. 81. Exanpl e

11 b Prepar aty

(4-f4-(1-F uEh’%f%mp°”Pd5”fm§tcr?”| T0F PuTiied i tash crrmatPgiaPBK &Ry ~phenyl ) -
N- et hyl car béﬂém%lé\"m@ s(tétﬁalﬁtqlwarérsm as|athyb acets@/hexape typrvidedhe f | ask, 1 m.
oxal yl Cﬁ]bOl’bdﬁ,e\ﬂ%n%qg@"ﬁyrl nge wise'to (-)-4-[4-(1-fluoro-1-nethyl-

{[ (et hyl et hyl) sul fon rJpam no} et hyl ) phenyl ] benzoi c acid (300 ng) 0.79 mml
15 prepared in e ‘é‘ qrﬁ‘“f?e'ﬂ?y"ﬂéﬁ?é’femféi’ﬁaéh?‘m'ﬂ@?hﬁmﬁ? Ke stirring

under nitrogReagénts amﬁ‘stbﬁtmg&ﬁ@tbﬁélgaré fﬁéﬁﬂl] Q\T«aﬁllatﬂle 18 ofl6 @PorindAVEkilvRsthadded by
plpettelnltl t| ggtoeartn gl h" xturg he reaction _was stirred one
hour at this® ﬁ‘ﬂ FAT I S T SR AL is e SReT! ?cbé‘r%ﬂr(?éﬂouﬁlé!d‘@ﬁ%%d ‘vacuum t o
yield a white semsolid. This material was placed into di oxane (20 nL) and
added dropwise to a 2 o stirring solution of 40% nmethylam ne (5 nL) at room
tenperature and the m xture was stirred overnight. In the norning, the

sol ution was concentrated under reduced vacuum and the resulting oil was
taken into nethyl ene chloride and the organic |ayer was washed once with
H20, dried over K2C03, filtered, and concentrated under reduced vacuumto
yield 391 ng as a solid. This materlal 2 5 was purified via
recrystallization from hexane/ethyl acetate 1:1 to yield the title corrpound
(231 ng, 49% as a white solid. lon spray MS. 391.4 (M - 1 ). Calculated
for C-oH2sN203SF-1/2 H20: Theory: C 59.82, H 6.52, N 6.98. Found : C 59.78,
H 6. 53) N 6.89. 30



30 January 2004 WD 00l 66546 -70 PCTNS00/08'| 34 Exanple 12 Preparati on of
(4-f4-(1-fluoro-1-nethr~l-2 30 January 2004

ff (et hyl et hyl ) sul fonyl | am no) et hyl ) phenyl | phenyl } - N.N-di met hyl car boxam de
NS--CHs OCHa ~-N OS5 Into a 50 nL single neck flask, 1 nL oxalyl chloride
was added syringe wse to 4-[4-(1-fluoro-1-nethyl-2

{[ (et hyl et fonyl ] am no} et hyl ) phenyl Jbenzoi ¢ aci d £150s .40 mol ,
pr epar ed in\béék%l%y)*ﬁe 4) in CH2C12 (10 nlL) while stirring ll‘JnderOU;E!?"%‘{r)ogen at
roomtenperature. I.nmediately, 1 drop of DVF was added by pipette
initiating a 1o foaning of the nixture 4¥he reacti on was stirred one hour
at this tenperature and then concentrated der reduced vacuumto yield a
white sem -solid. This material was Mnto THF (10 nlL) and added
dropwise to a stirring solution of 40%di nethylam ne in water (5nL) at room

tenperature and the m e was stirred overni an In t nmorni ng, the
sol ution was concentr gunder I quc d 15 vacygu |"!amd t resefting oil was
taken into CH2Cl 2 gand angani Q%._%j&,waﬁlwa ange- /H20) dried

over K2C03, and concertrdted uvhder reduced vacjumito Hi gld 18Z4ng as an
oil. This material wag®pw®ified vla silica gel RRhm¥mat ogpaphyenpl oyi ng t he
Chromat otron and usi ng )2000 mcron rotor while el Htei)ng wth a sol vent of
nmet hyl ene chloride/ethy]’acetate 1:1 to yield the 2 o'title conpound (97
ng, 60% as a viscous ojl. lon spray MS. 407.4 (I 1 ). Calculated for
C21H2~N20sSF: The@tgpBQ 62. 05, H 6.70, N 6.89. Found | stgpBl. 32, H 6.69, N
6.85. 25 30 January R004 WD 001 66546 -71 Exanple 13 Preparation of

N-et hyl {4-f4-(1-fl uoro-1-nethyl - 2~f (et hyl et hyl ) sul f ohv~am no~et hyl

phenyl ~phen~r| ~car boxam de. PCT/US00/ 08734 N-S--C H3 OCHs H~N5 OlInto a

50 nL single neck flagk, HL nL oxal yl chloride s kdded rin
single ka | X )étepA' |1 | ey |/g‘e

|
R—C—C—NH » C
| (f 2 T H || N 4
Ra Rb Ra b R
(17) formula in

In Scheme X, step A, the compound of structure (1) is combined with a
5 compound of formula CISO.NR’R* under standard conditions to provide the
compound of structure (16). For example, compound (1) is dissolved in a
suitable organic solvent, such as tetrahydrofuran and treated with about one
equivalent of a suitable base, such as DBU at about 0°C. The solution is then
treated with about one equivalent of a compound of formuta CISO.NR®R*. The
10 reaction is then allowed to warm to room temperature and stirred for about 4 to
16 hours. The reaction is then concentrated under vacuum to provide the crude
product (16) which can then be purified by chromatography on silica gel with a
suitable eluent, such as ethyl acetate/hexane. _
In Scheme X, step B, compound (16) is converted to the compound of
15 formula In in a manner analogous to the procedure set forth in Scheme |, step B.
Alternatively, in Scheme X, step B’ the compound (1) is fluorinated in a
manner analogous to the procedure described in Scheme 1, step B with DAST to
provide the compound of structure (17). In Scheme X, step A’ compound (17) is
converted to the compound of formula In in a manner analogous to the
20 procedure described above in step A.



W se to

4-[4-(1-fluoro-1-nethyl-2{[(methyl ethyl)sul fonyl]an no) et 8§ Vaplaen20dbenzoi c
acid (140 ng, 0.37 mml, prepared in exanple 4) in CH2CI2 (10 nL) while
stirring under nitrogen at room 10 tenperature. Inmediately, 1 drop of DW
was added by pipette initiating a foam ng of the m xture. The reaction was
stirred ongydaiMsssaat this tenperature and then concentr at parusiRgrss educed
vacuumto yield a white sem -solid. This material was placed into THF (10
m.) and added dropwi se to a stirring so%%tion of 2.0 Methylamne in THF

(0.5nL) at roomtenperature and the ni xtUre was 15 stirred overnight. In

t he norning, the rat I ed . vacyum and t he

resulting oil msé%%dﬁ%?ﬁ@@&%ﬁ?%r? Fﬁ%%é%g%ér??’ggﬁi@g?“%@% \ashed once
wi t h H20) dr Reagenieankstadpg rmatdrials acereadiy avhilahldédo onedtiostiharaskiliin the yi el d
151 ng as an,®i Iy i WeswiRd shbdi j WA hr omat ogr aphy
enpl oyi ng th%ﬁ'ch'rl S%%t@{dr%%gkegk 85| nggg s%@ﬁé’dm‘ﬁéé;‘gﬁdv‘rdgg r&ghgg'Mi l e eluting

with a solvent of nethylene chlorideBeheme Xdcetate 1:1 to yield the title
compound (127 ng, 85% HaHVi scous oil. lon spray MS. Q_E)IH4 (M + 1 ).
e

30 January 2004 wo O sss$as|-72 PC TNwp408734 ExampRe 1 paration of
4-f4-(1-fl uoro- 1§ pet hyt=@—C—NHAR" ——~ @ C—C—NHAR?
ff (met hvl et hv,ysiN-Fanvi | g I‘bo) et hyl ~phenY] phgn= di nyll, lj: tone. OCHs H

~''" 3 GOInto a 50 nL single neck flask, n_foxalyl chiFor Rde was added
syringe - - wiseto

4-14- (1-fl uoro- 1- metW®)I - 2{[ (et hyl et hyl ) sul f onyl ] ami no} et Mﬂ)) phenyl ] benzoi c
acid (200 ng, 0.53 mml, prepared in exanple 4) in 2C12 (15 nL) while
stirring under nitrogen at roomtenperature. |nmmedi at¥e8B 1 drop of DVF was
added by pipette initiating a 1o foamng of the m xjure. The reaction was
stirred one hour at this tenperature and then concentrated under reduced
vacuumto yield a white sem -solid. This nmateri al 3 ed|"into THF (10
mL) and added dropwise to "a stirring solution o et Linggngzn THF
(10OML) at roomtenperature and the m xture Was s 0 ov|ern{ibght. In the
norning, the solution was concentrated undd? T&Juced s5 WRicRim and t he
resulting oil was taken into CH2CI 2 and the organic | ayer was washed once
‘Wi th H20,g5dried over K2CO8) and concentrated under regiwgado vacuumto yield

bl oyi ng t he. Chi/BREPSTPGH A8 A ST eROLRISH iLES ) AIHEGHMTS Ao ut { ng w1 h
a sol vent of siimbirekyating aenesrdticiird RO Hal ehdbriskmdatd dohdRiods wheRaynd (141
S oonbo3or el BB Brirmb W o gl ool haromedag il ah o o, *h
5. 95. 30 UrsubstityteRi0P4ubBitoiet Geist6aromatic group, an unsubstituted or
- 10  substituted (5-8C)cycloalkyl group, (1-10C) alkyl; (2-10C)alkeny!; or (2-
10C)alkynyl to provide the compound of structure (19). For exémple, compound
(18) is added to about one equivalent of a suitable base, such as sodium
hydride, in a suitable organic solvent, such as dimethylformamide. The reaction
mixture is stirred for about 30 minutes at room temperature and treated with
15 about one equivalent of a suitable alkylating agent R*-Hal followed by addition
of sodium iodide. The reaction is heated at about 100°C for about 2 hours and
then cooled. The reaction is diluted with water, exiracted with a suitable organic
solvent, such as ethyl acetate, the organic extracts are combined, washed with
water, dried over anhydrous sodium sulfate, filtered, and concentrated to provic'le
20  crude compound (19). The crude material can be purified by chromatography on
silica gel with a suitable eluent, such as ethyl acetate/hexane.




-73 Examal e 15 Preparation of N-f3-j41-fluoro-1-methyl -

[j net hvl et hvl ) sul f onvl | ani no) et hyl ~phenvl ] | ~hen~) acet ani déo Jppuary pOGg
NS--C Hs O CH3 PCT/US00/ 08734 Into a 100 nL single-neck flask, 49 ng of
acetyl chloride was added dropwi se to 200 ng of

(2-[4-(3-am nophenyl ) phenyl ] - 2f 1 uoropropyl } [ (et hyl et hyl ) sul fonyl ] am ne
(prepared i O%wge 5) and 63 ng of triethylamne in THE-{4Q {'I 44 Whi | e
stirring under a nitrogen atnosphere at room so terrperature e react|on
was allowed to stir at this tenperature for 2 h. The m xture was then
poured into H20 and the desired pr oduct-4fas extracted into et hyl acetate.

The organic Iayer s bac once wt dr |e ver K2C03, and
concentrated undef” gm%g%eﬁjmet??moéﬁng (I_%)?fé oréga 'l“c?ama"ﬁ?ﬁ s materi al
was purified mabmbn@MGgﬂbcedmr@mgechmﬂmd R¥tepd whie DS T armowtiet r on,
usi ng a 4000 tm craon roc#]ofrf q luting with a solvent of hexanel et hyl
acetate 1:1 t89§95‘|p8“‘i’ @riprpya %orrpound (121 ng, 54% as a white foam Ilon
spray M S. 391.2 @dmgdbunds 6bfooulilatigdard be prdﬁ%@éﬂ?éﬁl&&ﬁﬁn SomeateyXIl.C 61. 20) H

(E)SO?L‘r§65Tb7 %4 'Eéﬁ&r %tﬂﬁ&gﬁa‘%\%@a&s Qgséﬂé) k)’:);'w]aja I§'to ?'EPO?TO or%mﬁa/tﬂ% v 04

(et h 1y et hyar}.sAll $uhsyitueatsi, nolpes htylehmmmqmldearerpbrbmomj)adaﬁmaﬁe HC F / NH
5 ' ~O PCT/USCO 08734 N-S-~ H3 O @@aohfitd @ 100 si ngl e-neck flask, 58

ng of propynyl chloride was added dr OpWSE L0 200 of

{2-[4-(3-am noph%@;ﬁ Vl'i] 2f|uor Qrgpyl}[(rre I 1) s lr'f"bnyl]am ne
(prepared in exa thyI a _IIN){A;XM‘H | e
stirring under Y gef, .,m)sphere at roo tu g.1,The reaction

was allowed to Stir at tRis tenperature for “h. hfhe m xt ufe Rras t hen
poured into H20 and@®% he desired product was extractegi)nto ethyl acetate.
The organic | ayer was backwashed once with H20, dried, over K2C03, and
concentrated under reduced vacuumto yield 256 ng as foam This materi al
was purified via silica gel chromatography enploying [$#e85 Chronatotron,
using a 4000 mcron rotor and eluting with a sol vent bf hexane/ et hyl
acetate 1:1 to y| eld the title conpound (130 ng, 569 Wn‘,‘te foam 1lon

spray MS. 405.5 (M-1 ). /ﬁ\ ? ?_NHAR
' N

F‘nlk

formula Ig
In Scheme XI|, step A, the compound of structure (20) is converted to the

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

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

20 extracted with a suitable organic solvent, such as ethyl acetate, the combined
organic extracts are washed with water, dried over anhydrous sodium sulfate,
filtered, and concentrated under vacuum to provide crude (21). The crude



Cal cul ated for: C2,H2, N203SF- 1/ 2H20: Theory: C 60.69, H 6
Found : C 60.95, H6.49, N 6.77. 30 January 2004 WD oo?égéﬁ%'??é&txanpl e
17 Preparation of N f3-14-(1-fluoro-1-nethyl- _

[ (et hyl et hvl ) sul fonvl | am no~et hyl phenvl | phenvl | but anam de. PCTNS00/ 08734
NO- H OCHs \"/NH ~OInto a 100 nL single-neck flask, 71 ng of butyryl

chl ori de was dropwi se to 200 ng .
{2-[4-(3- an r@g%g yl') phenyl ] - 2f 1 uor opropyl } [ (et hyl et hyIP)CT/qSP%%y*] am ne
(prepared in exanple 5) and 63 ng of trlethyl amine in THF (25 nm) while
stirring under a nltrogen at nospher e at#4room 10 terrperature ~The reaction

was allowed to stir at erature for m xture was then
pour ed i nt o P&E" %fr?@n%‘? }ég‘i’ &’)égﬁ) Fr@t%‘?%?p%%" %'Mar%ﬁff"féta 3 §ititgbleralyantacet at e.
The organi c dugyes ettgs abatemsaed once with H20, dried over K2C03, and I
concentrated und uumt o s an .oi|. Thi,s materia
was purified vi a%‘gf’ g\éeqﬁén g%‘? ’&c; é’i‘&ﬁﬁ@ '%ﬁﬁ?‘ggﬁ‘ﬂkﬂ Q?Hétabl?r‘ﬂﬂﬁrt“ﬁt ron, 15
usi ng a 400Goiveat, such as tetrahydtokiran whig aboutht .2 equilatents ob tridispiamineet Py| I
acetate 1.1 i t nd 130 e foam Ilon
spray M ff@ eé ?bg &mﬁor% b%’hfé&gg%ﬁ@"'& Eﬁggﬂgﬁ?gf—eq”'f’ﬁ?w??{ ar 62.83, H
6.95, N 6. 6eacidehitidena fom@IHR™EDCH RE*gsian Nhﬁutfsﬂtuted orubstitatear y 2oo4hv\|o
00/ 66546 -7 4-(.1-f| uoro- 1- net hy
~f (meth-~rl gﬁﬁ‘?ﬂ%@éh ﬂ%ﬁ%@ ie?t(ahrb’%{"b%ma “e eéi ‘5'8&? §EYPLAE F H2N T/ NH

unsubstituted or substltuted (5-8C)cycloalkyl group - 1OC) alkyl; (2-10C)alkenyl:

or (2-10C)alkynyl. The reaction mixture is stirred at room temperature for about
10 2to 24 hours and poured into water. The quenched reaction mixture is then

extracted with a suitable organic solvent, such as ethyl acetate, the combined

organic extracts are washed with water, dried over anhydrous sodium sulfate,

filtered, and concentrated under vacuum to provide crude (21). The crude

material can be purified by chromatography on silica gel with a suitable sluent,
15 suchas 'ethyl acetate/hexane,

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

20 The ability of compounds of formula 1 to potentiate glutamate receptor-
mediated response may be determined using fluorescent calcium indicator dyes
(Molecular Probes, Eugene, Oregon, Fluo-3) and by measuring glutamate-
evoked efflux of calcium into GluR4 transfected HEK293 cells, as described in
more detail below.

25 In one test, 96 well plates containing confluent monolayers of HEK 293
cells stably expressing human GIuR4B (obtained as described in European
Patent Applicétion Publication Number EP-A1-583917) are prepared. The tissue
culture medium in the wells is then discarded, and the wells are each washed
once with 200 u! of buffer (glucose, 10mM, sodium chloride, 138mM, magnesium

30 chloride, 1mM, potassium chloride, 5SmM, calcium chioride, 5mM, N-[2-
hydroxyethyl]-piperazine-N-[2-ethanesulfonic acid), 10mM,. topH 7.1 t07.3). The
plates are then incubated for 60 minutes in the dark with 20 uM Fluo3-AM dye
(obtained from Molecular Probes Inc., Eugene, Oregon) in buffer in each well.



PCT/ US00108734 N O~ Hs O CHs Into a 100-single neck-flask, 0.1 nL of TFA in
tol uene (5 nL) was added dropw se to 200 ng 30 January 2004

{2-[4- (3-am nophenyl ) phenyl ] - 2f | uor opropyl } [ (net hyl et hyl ) sui f onyl ] am ne
(prepared in exanple 5) and 56 ng of sodiumcyanate in toluene (15 ni)
while stirring under a nitrogen atnosphere at 10 45-50C. The reaction was

t hen heate for 1 h. The solution was coo! ed to ra AL ature and
concentr at &568%%8}& reduced vacuumto yield a solid. This %I@Xg@amt was

liberated with 1 N NaOH and the desired product was extracted into _
net hyl ene chl oride. The organic |ayer w43 backwashed once with H20, dried
over K2C03, e 168 ng z5 as a

gncentrated under._ reduced vacuumto yield .
foam This n&ﬂgﬂ?‘&'”‘\_’kiggﬁ?ﬁﬁaﬁ&&_ﬁﬁ ‘élag'fe]di ?ﬂ?ed@ﬁ‘ Wi isfa ARy obbiiesy i ng
t he Chr omat otsradtedusidrte ala@ﬁ@eﬂmcubatwrf_ot:lw mifes| Ut i ng7vv| th g4os/$)l \égn; of
hyl acet 1 I t title conpoun ,

ooy et Sl S4B, Bl ©

Moand } f testrormimuntiate dlissinglbuffed # a1 . OZ,
glggz4m383§§,u ; r?)?ptgl dl‘lmd;qnsy%g(?4 }0@6)8]?&5?5@% p??. E>|<armlllle 19 ?Dr eg)dalr ation
. 02, 5 77 polutio % ngt{%ﬁébél " DMSO’ 1M cyelothiazids solution is prepar.

of N-f4-(1-fluoro- -
i (et hvl et hy Py adding Sw! oARPG o cynlothiakida o Bimir dnffere . CHEDI bIBE KORTdH HsC FH

F ~ H . ; - - 2- (4-ni trophenyl
o S’Jﬁ’ N ( ot ﬁ'yqfé?%gﬁ)bg 5"5@%3‘?‘{’ Bl DR doR SW el N(_O~ H 3 IOQzN 20 In a 500
nL, 3 neck flask Faqhttest igithen periormed @s tellowst 1200w obeantrol Buidsd iypacit
3 _ﬁSSPii;'. Efgﬁﬂfﬁ‘%ﬁ%ﬁgﬂwmﬁﬁg?ﬁ“ﬂ%ﬁ S gﬁ%'f%é%‘ﬁ; AR (200 m)
while stifriHgergse wiemenh it takRbnsiag ATSHIRRESKANG! flussimaten was al | owed
oo . CeacteraLassan, ootharl AN 4 DRI % I
| ayer vas vaSHERR B TaBoaPieh TR i teh femoresamioprad oSl at od
under reducedf ngfenandus pybieﬂedtl eompau'?gg b\c/)\g?rgrr\ I'Egp%rpgafeﬁvgélgl é&é\@&gﬁg{ : 1;] Ig e\cfjvi ;/:1 a
2 cofvent. of ASBEP RS ETLRAARS ViR Ll Ehneid T ot 1 1
conpoundl§ 94giutegnata 6olutiars isthen adderstocach wetirfisgigaarRa® ddnSenti@dnliooM -1 ).
30 January 20 N P8 (?éadtﬁndD SRRV AR Bivities 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
20 fluorescence produced by 160 UM cyclothiazide.
In another test, HEK293 cells stably expressing human GluR4 (obtained
as described in European Patent Application Publication No. EP-A1-0583917)
are used in the electrophysiological characterization of AMPA receptor
potentiators. The extracellular'recording solution contains (in mM): 140 NaCl, 5
25 KCI, 10 HEPES, 1 MgCl,, 2 CaCl,, 10 glucose, pH = 7.4 with NaOH, 295 mOsm
kg-1. The intracellular recording solution contains (in mM): 140 CsCl, 1 MgCly,
10 HEPES, (N-[2-hydroxyethyl)piperazine-N1-[2-ethanesulfonic acid]) 10 EGTA
(ethylene-bi's(oxyethylene-nitrilo)tetraacetic acid), pH = 7.2 with CsOH, 295
mOsm kg-1. With these solutions, recording pipettes have a resistance of 2-3
30 MQ. Using the whole-cell voltage clamp technique (Hamill et al.(1981)Pfligers
Arch., 391: 85-100), cells are voltage-clamped at -60mV and control current
responses to 1 mM glutamate are evoked. Responses to 1 mM glutamate are
then determined in the presence of test compound. Compounds are deemed



-78 Preparation of
f2-(4-aninophenyl)-2-hydroxypropy|If(nethylethyl)sulfonylF%H?W@“¥@Q91}4I4 @)
CH3 N p CH 3 H2N 900 ny of

[ 2- hydr oxy- 2- (4- ni trophenyl ) propyl ][ (et hyl et hyl ) sul fonyl]am ne 5 and 1.2
equi val ence of 10% Pd/C in ethyl acetate (50 nL) were subjected to a

hydr ogen at € whi | e shaking at 60 psi for 3 hours. ' was
filtered tﬁggﬁgﬂgé Celite mat and the resulting filtrate %ggg@gﬁ@éntrated
under reduced vacuumto yield 720 ng as an oil. This material was purified
via silica gel chromatography enpl oyi ng 48he Chromatotron and usi ng a 4000

m cron rotor OWmIee thas ven hexane/ et h acetate 1:1 to
Dol g the | neBeRie 158 i Blesl aoBedhuial 67 g PSRRI et 6 o
spray M S. 2@gfeater(thdin 10% incredsal in theavatde dbthe GubRDNARES by ThabIrglutafials. 92, H

Kl-?g (T ﬁsdrzgx?lfm??éi’%’q?%é’fe?’?lﬂ??ﬂ%f’égﬁ ¥?EL‘%F%1 i ”E'rﬁgptﬁég:tf)ﬂ%nm%hgﬁﬁ I benzam

i de H3C OH Htre tesizahgpu@dthdth in Bie-bathih@solGidreand ¢6-applBdenthiglutantate,és 100 nL

singl e- negk r{c edqhgﬁlogfunpgﬂﬁtﬂm? &F%%L{nqgﬁg\@ ds%%ﬂf gfﬁgﬂé\@ ed'n 135 g

of (2-(4-am nophe prop 'And 56 ny
of triethyl atimmannera fif Rathedhill eduation syi¢ldingrag E(Bgdevglua, inti'tcat'vgmf the nospher e
at roomtenp t enper at ur e
For 2°h | ThePoRhey 8t ind 86t EBARbLARE ”‘3;33‘5‘1’%5“"%@6%&%8@%"? BB | oo pr oduct
was ext r act edetefnined by assegsingaoatroligiutamaiahmi/ respensasa Onnedhagened once

with H20, drighoRyesy to'ﬂ?@@@tarﬁﬁé cﬁﬂ%@@'farrél?@@stﬁﬁl%édrtﬁg%?éi'\tz%ﬁ&'ll&m to yield
233 ng as _a solid. This d via siljica chronatography

enpl oyi ng0t hINSERIEFRANSES B¥110Q1ngﬁy°%?th'§%‘éﬁ @aﬂmwn%wwlee'peash@

PCT/ US00/ 087%J %aﬂﬁing Belﬂﬂoﬁmm(lj e g1mhﬁfateﬂ&§ht3|hlﬁgl SfLitioht A tﬁlS&ﬁ’éﬁﬁéﬁtth@f 3}1 hyl
acetate to vyi t rrm|at ite
solid. lon sﬁﬁﬁ?c he %fgc‘imf’?{hm esatlv?,?%ﬁngfgfqy& "&?Z'%?ﬁng'zb? idﬁ/?eé ound.
Scheme X1, Step ,a:cormngnoearﬁﬂhertasaeaetﬂe drésesh ifvehtiedprovidesa stirrer and

t her nonet er f - . .

N-[4-(1- hydrgﬁg&%ﬁﬂFQT???'M’ ché‘tmar?ﬁffcﬁ‘?mﬁogﬂg HBSOérPH?I I)0[5I"i'enyl ] benzam
i de in nmebhypbaknasklticalld ac¢dptatily salathesatd @dd dr piannacedticalbacogptableDAST i n _
met hyl ene chlid 8, Eaibl) While _. ~ 1 o stirring at -78C under a nitrogen
at mosphere. React]on was allowed to warmto room tenperature and diluted
wi th et hyl ene chlks pPhRFMagseutier) compasitions gag prepasgdby knesvnwerobedires t h H20)

dried over Nagf @ell%ewﬁ%e%ﬁd.@taegnmﬁ rermeﬁ Ha ggfnecc%néédo%[t@n&% mg as

a white foam . $ terial ur| via Si ogr aphy
enpl oyi ng t héf ﬂ]@r%ﬂ%tﬂvéﬂt'%&hwt'ﬁg ingredient wil éswvmrwed.wltmmqaene;l uting

with a sebvept dmftech aReafrit tlendeséRivithik a]cérﬁerY laﬁJ! ﬁwaty% ih ttorhiof lae
conmpound (79 Q%_‘asaV\/hlte solid, Yie % “lon spray MS. 377.4
o) e e

‘?‘oPaFELQ”m@QfGQ@IWTh 8\9?%;\ the °GU'9369NP§ 8s f&""URPfY 31. 2
o Found: C 6&n24y bd-t 6okih seMi- §ol@or ﬁ(ﬁd“maléi‘laﬂwﬂlcl?ra@tbadsaé {éHiclef excipient,

- ?
() hanooner b iediumyier tisLactoh FighediEh! i Todollioy oS By I by ' 2m nozeth

tablets, pills, powders, lozenges, sachets, cachets, elixirs, suspensions,

25 emulsions, solutions, syrups, aerosols, ointments containing, for example, up to
10% by weight of active compound, soft and hard gelatin capsules,
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

30 phosphate, alginates, tragcanth, gelatin, calcium silicate, micro-crystalline
cellulose, polyvinylpyrrolidone, cellulose, water syrup, methyl cel-lulose, methyl
and propy! hydroxybenzoates, talc, magnesium stearate, and mineral oil. The
formulations can additionally include lubricating agents, wetting agents,



HBCF H~CB O\ NOHI~3 HOCN 30 January 2004 V[)O%é§6546 %&g
PCT/ US00/ 08734 H3C OH H O CH3 O\ N p CH 3 ~ 'H CN 5 ScherdJaquary %,
Into a 100 nL single-neck flask, 91 ng of 3cyanobenzoyl chloride was added
dropwi se to 135 ng of

[ 2- (4-am nophenyl ) - 2hydr oxypropyl ] [ (et hyl et hyl ) sul fonyl ] am ne (prepared in
exanpl e 19)w6@9a§ﬁ nmg of triethylamne in THF (20 nl) “hbkfh§§rﬁﬁkng under
a nitrogen atnosphere at roomtenperature. The reaction was allowed to stir
at this tenperature for 2 h. to The m xture was then poured into H20 and
the desired product was extracted into é?hyl acetate. The organic | ayer was

back hed 03 d t ed d d d
backueshed oQte ot SdensHigEchsBHE, IR R AP OSBRI S 3 | o
gel chr onmat ofjawsing agaptso Wompostien<hi ihawtventiom maytierfgrraul2@adGodsatoon r ot or

Tl e compoulP ey, Wikingd, & ullehed Bl & fic bk BbRgiHFatdl) rT o) 1 ©
Cal cul at ed faﬁmlrw@tmNsttmss-atmiettyreynployla@psx@edwes W knbwhdn the.arfound : C
61.33, H .64, N 'ﬂl%é'@npo?sﬂi?ﬁ %F@ﬁl%?érgﬂg%mfdleﬁ@é irf & Lihi€d6 38{?‘{1: .gagfneme X,

Step B: Into a 50 nec d wt |rrer rmonet er,
110 ny of dosage containing from about 1 mg to about 500 mg, more preferably about 5

(13- cyanophenitlg) b dobr iy fopx¥ariniERs i) &Q&é@&%ﬁ%@&ho SHig b nol eth

yl ) phenyl ] car boxami de iri %{)fﬁ ne chlori ropw se
to 48 ny of BRSEESfAMTElRS t@n%p ically giscrete ynij syiiablecassunitary desages farsC under
a nitrogen ahméﬁ@ebjéctsBﬂd@ih@%éﬁ%al@' ééﬁfﬁﬂquﬁ&nv@ﬁlngfacbré@&mrﬁ.ﬁaa?efatUre and

di | uted th_neth rj an ayer was washed with
H20, driad oJ4E" *Nﬁ%@%’fﬁ"e Eﬁge'@g?ﬁl&ﬁ?ﬁegt %8%8%? %@@@Qfaeefumﬁ@cw d 110
ng as a tan asddcthtio hith anmiteble phawasceutcal fchatbr\dilbest, bi 6-cigent. ThaO January

2004 WD 00/ 6 ra

Chr omat otron@é‘gmgsqlg Wgﬁ%é%@ %ﬁ'lﬁﬁ r%t}ve %r%;%&tqraiﬁﬂéﬁ“{]e%‘ 9 "%‘I vent of
hexane/ et hy| thecssope of mein\temiqrh'mmytm final-title conmpound (62 ng, 62% as
a yellow solid. lon spray MS. 402.2 (M - 1 ). Calculated for C20H22N303SF
Theory: C 59.54, H 5.49, N 10.41. Found: C 58. 74 H5.29, N 10.03. Exanple
21 1o Preparation of N-[4-(1-fluoro-1-nethyl-

Sf ~met hyl et hyl ) sul f onvl ] am no~et hyl) peenyl | -4- ~~Yridvl car boxam de. _HaC F
H~CH3 O\ NCH



3 ~~N N~ H z5 Preparation of N-f4-(1-hydroxv-1-nethyl-2 ~f

(met hvl et hyl | sul f onvl | ani no) et hyl | ahenvl | - 4Jwri dvl car boxa@® danuaddg@0@H H O
CHa Np CH3 ~N N~ H Schene XIl, Step A [2-(4-am nophenyl)-2 2 o

hydr oxypr opyl ][ (et hyl et hyl ) sul fonyl Jam ne (350 ng, 1.3 mml) prepared in
exanple 19), isonicotinic acid (176 ng) 1 mol ), triethylamne (333 ng) 3.3
nmol )) 4-di net hyl am no pyridine (12.2 ng, DVAP)) and "

1- [ 3(di net hYPPHE propyl ] - 3- et hyl carbodi i mi de” HCl (298 REIVEY%Hfol , DCO)
were m xed together with nethylene chloride (15 nL) in a 50 nL single neck
flask and 2 5 stirred under a nitrogen -48nosphere at roomtenperature for
64 hours. The solution was then poured into H20, and the desired product
was extracted with ethyl acetate. The organic | ayer was backwashed once

wi th H20) dried over K2C03, and conggshiatied qunder reduced vacuumto yield
471 mg as an oil. This material was purified via silica gel chromatography
enpl oyi ng t h&RFhPRIAHR GRRSYIES are BrePRERM ¥SIN0 Bedallannming :PCT/ US00108734
-82 using a[Z000 mcron rotor and eruting wrtn ! f thytem
chl ori de/grref hanal 19-1 ta yield the intefnedi at%u?ﬁwgﬁ%%é SéJL d %7131 ny,
279 as an ¢il. |on Apv@/ngrediens78. 5 (Mi+1 ). Cal cul a@%@ for: CL8H23NBO4S:

S Theory: C[57727 H &tditn. dfiedl- 13- Foung— C 57"—T5—§§§—'9-7-—Rt—ﬁ-65-
Preparationfof final title conpound. Scheme X1, Step B! Into a 50 m} 3 -
neck flask flitted Wagnesium Steaggteand 10 | hernoneter, 90 ng of
N- [ 4- (1- hydoxy=I-TmethyT 36| (et iyt ethytjsut fonytamgggethyt)phenyt]- 4- pyr
i dyl car boxaide jn _net thene --- chloride (S nl) was a%ed dropwi se tjo 0.1
nmL. of DAST in nmethylene chloride (5 nmL) while stirring at -78C under a

nitrogen atnosph el e mie rature and
i1 ut od vt h et hy Al ey SehR e idPind et FuB kR AAEM SGRREI o hed
with H20, dr 468 mgeyantiiesso4) and concentrated under reduced vacuumto yield
62.2 ng as a yellow solid. This material was purified via silica gel

chr omat ogr aphy enpl oyi ng the Chromatotron and using a 1000 micron rotor
while eluting with a solvent of ethfprrgletiaRr@ to yield the final title

conpound ( 32TyE| i I kel 380.4 (M + 1
O et o eplets ¥ APEATOC YIS Rl ierh b BAGYKs MiBwsP20 1 (N

10.81. Foung: C 55.40, H 5.73, N 10.41. Exanpl e Qantity (Mmofpbiedt i on of
E?E?re'g ﬁyr la'tj v1) sul fo_n%t:iv]'egrr}?rﬁggeg% hvl | ohenyl|f4-f2( et hggvbar bonvl ani ng) et hvl
| phenyl } car hoxanmi de. HsStach ~ CH3 NNS p/ CH3 v O N H 45
Microcrystalline Cellulose ' 35
Polyvinylpyrrolidone 4
Sodium Carboxymethy| Starch 4.5
Magnesium Stearate 0.5
Talc 1
Total ' 150

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

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

15 No. 18 mesh U.S. sieve. The sodium carboxymethyl starch, magnesium
stearate, and talc, previously passed through a No. 60 mesh U.S. sieve, are then
added to the granules which, after mixing, are compressed on a tablet machine
to yield tablets each weighing 150 mg.



30 January 2004 WO 00l 66546 PCTNS00108734 -83 Preparation of

N-i 2- (4-br onmophenyl ) et hyl | met hoxycar boxani de. O ~ Br ~O-N3®iJamyaoy 20D

mL-si ngl e neck flask, 260 ng of methyl chlorofornate in acetone (5nlL) was
added dropwi se to 500 ng of 4-bronophenethyl am ne and 291 ng of 5 Na2C03
in acetone (20 nL) while stirring at roomtenperature under a nitrogen

at nosphere. action was then stirred overnight at t ature. In
t he norni ngvygp(ﬁ%g‘ﬁl xture was poured into H20 and the des??ﬁﬁéog@gg{mt was
extracted with ethyl acetate. This organic |ayer was washed with H20, dried
over Na2S04, and concentrat ed under r edteed vacuumto y| el d the
!ntermedlatetltIE ound 10((S {@‘Kt“ f L is material was
taken to the next Sr%%e TRRN NG 195 PR '@erf)u?f‘fnacfﬁ@"F fuch 6?13&9,“&9 M S.
259.2 (M + puipea Bige sy édg arhundar. i inialuntbtstandcthapibe pisfetrad pattert @0a nL- si ngl e
neck fl ask,. Eﬁ% ng of [2-fluoro-2-(4 15

i odophenyl ) p 9?] [ (met hyl et hyl ) sul fonyljam ne (prepared in exanple 1),

200 ng of 4, 4,5, 5A% esecdmeeinyihele®nS4teating oo ol taxad’ =dhimesm) tp alledat215 ng of

t i f 10
it os. thesiEmsselifatedi BaleaB olhé drEE WA BRfla BeBh ot on
was stirred mprawtlma@w the appeargace aft sypioros of thernaindtbdiserdehas swehict i on

th
N[ 2- (iBrS?rﬁ%*%‘*“gﬁ“Qdéﬁ RN ehaiHo St fefdhdlie A proBSH g an
addi tional 18 Wﬁ"ﬁiﬁat'%}d 2(dppf) was added all portion wise and the m xture

was then heated t&sﬁ%l@é?élnslth'ertéﬂj“é?fééﬁ@ &buntt Féfér@@oméré}h&g‘\totfae m xture
was cooled to roomteﬁgerat oured into H20 and the desired product

was 2 5 &%t r SePBRMRE f @M@rwa@gﬂ%? ¢activey; upop single e malisle 4988 washed with

H20, dried ouem.dmrasemo & patier/iaeRbiing $@ panger sutfReng AEMMAE waMedo Yiel d 616
mg of a dark OI This two spot material was purified via silica gel

chr omat ograp g%l oyi ng the Chronmatotron and using a4000 m cron rotor
whil e el uti ng w tAn effesive anouaf cambdn;daﬁmede:tbfmmbdeymﬁmaﬂtem@ ate 9:1.

Col | ect f t t. provi ded t 2004 WO OI 66546
O et o3PS BIEEA B ued VAT BendAlon i B
- crystal | L2i ngbggrving results pbtaineill LBded 88al8gqustoirtuinstaBaés ulnaderernfiming the

C22H29N20aSky ﬁ%cg?g ¥oufn ?Pdo%%b? HufbéPor tefrs'gre foR¥REred b? 188 aténaity 6- 77 N

6. 06. Exanp repara
(2-(4- f(3 5 di@ﬂ@ﬁtﬁ@ph@ﬁ&dﬂmmbﬁmllmﬂ%w )the species pt magimdl; itsesizey hge,hy | ) sul f

onyl | am ne. I@ti

) 1] <t ot Bofer AR B opPof aisdaqet dickacr iy Ve B YRR oter _ N o o
~ 3 15 HO | ninyolemenigrthe gavarity ofdbe disepsear diserdesr ibeirespansambithener monet er
was placegd 1liddivioal |§§tlent the pamcular compound admlmstered the mode of

o e 68 ko 4hG HOSPAIRBU SRt o b ibperatorbaam B>

reacti on was tktdt&)%esrégll‘rfeatiew‘ctédntm listgieoatsitarit Piedidatioh MaHdesthe0. 26 gm of
sodiumnitrit hen. added portion wise to the m xture and stirring at

was .t
this tenperafﬁ?veanig'mui" E°Por an additional 30 minutes. The reaction was .
t hen sl owl y heat ethe conmiidnds das beradednisteredibysa vanigte ohtoutes ihcladitg balir s. The

V”; ﬂ]“rle,\ﬁﬁz Cﬁ%gér@%rﬁﬂerrn% "%Jb%ﬂi&ﬂéé‘ﬁ&ﬁrﬁra@BHa&J‘%t&%dﬁEhﬁP bifRg) draken to pH 12
_ intranasal routes. Alternatively, the compound may be administered by
continuous infusion. A typical daily dose will contain from about 0.01 mg/kg to
about 100 mg/kg of the active compound of this invention. Preferably, daily
doses will be about 0.05 mg/kg to about 50 mg/kg, more preferably from about
30 0.1 mg/kg to about 25 mg/kg.
The following examples and preparations represent typical syntheses of
the compounds of formula | as described generally above. These examples are
illustrative only and are not intended to limit the invention in any way. The




2 5 was filtered. The filtrate was the taken to pH 3.0 wigh 1 ng I-lg(l)ofmd t he
desired product was extracted into ethyl acetate. The organic

dried over Na2SO4, and concentrated under reduced vacuumto yiel d 1 20 gm
of a dark oil. 30 January 2004 WD 00/ 66546 -85 PCTNS00/ 08734 This two
spot material was purified via silica gel chromatography enploying the
Chromat otron and using a 4000 mcron rotor while eluting wth a sol vent of
met hyl ene HP8YI6EK| et hyl acetate 9:1. Collection of the BETUSHI8HHL
provided the internediate title conpound (200 ng, 20% as a slowy
crystallizing oil. lon spray MS. 272.450M-1 ). Preparation of
(2-(4-f(3.5-di fluorophenyl) nmet hoxvl phenyl } - 2hvdr oxvpropvl ) [ (et hyl et h~rl ) su
| f onvl | ani nefeageUs@AdstaticHmaterialCreFeadily avallablSthemeobrdingtyegkilkin thent o a
100 nlL-3 neckufIad [ t 00, g of

[ 2- hydr oxy- ZKr(: A iﬁreg)?ﬁe%it ﬁ‘h?‘g'p t?f\i§ﬁa\%r}ﬂe%n%‘? (ﬁg)#l%/t %arﬁqne in DM (5
m.) was addetf @rﬁdaﬁnwéalﬁatseé;" figfeest torgaams ' mtFefea0tormifligrdms; L stefers itog  at

t u d L} tv n t th
onperature. 1o i Rerd omliRs it SERNG rorofletE Bt LG BuBirde  n v
(5 m) wed almwal” delopsiogailimsies fesi' rs kepeutistries sqadre dchirg mir* ks por ti on
wi se. The reglhiiba 8 6rhﬁnré?§t%tt8‘i’10m W%f to%egp#[?sced;— Dg "i—!jé Feg%a\é\’?swas

cooled to roomtenperature and poured'into estr
extracted wi tnthisxlpyar chearpatographyi "SIPGEG sefets tb ity pariasmanss balidv t h H20, dried

over K2C03)_oftdriaeiuiapy: eherbieads fotdnfor @EisFOR --\te@wfarbwbﬁme“o mg of a

brown oil. This two spot nmaterial was purif via sil
chr omat ogr apiyTeéarp toparh get milianriayratield fro mtahamamylsga@e 4'0)66" refarsdm 1 ot or

while eligi n@tfdh?d?oﬁ:rér?'“@ﬁfﬁ' r&Brﬂ%WN%tﬁhwlfo@%l% a " r%% Ei(gtl on of the

bot t om spot Ndel \ erned I at'e as an
oil. lon spr&&? °§§’§ 1L%/rfeffr§ to 'Q’E‘J”Pr@ﬁﬁ?"&?i"@ﬁ"dﬁ " W foEtSIte etfyrpound.
Scheme XI, Shefat; "dqnivéfer t82q3eoes PibASKefdrd i&igo;WoE)ﬂ ﬁ%&éﬁ erfek yr’md

OoXy

et o oDl b arnb g A S P 2 30

hydr oxy pr opydipfhytaetihgduifuyifilisridd, eDBU] eférs o i B-diRidbidyeres. @b]dﬁﬁb&lﬁ? dne; ML) was
added drPsovm grid ff?{ 'Séeéﬁ% rPRB‘stBﬁ@Pm?t hyl ene chlori de (5 m) while stirring

at 78C under Uhe reaction was allomed to warmto
roomtenperature and diluted with nethylene chloride (25 nL). This organic
| ayer was 5 washed with H20, dried over Na2S04, and concentrated under
reduced vacuumto yield 64 ng of an oil. This material was purified via
silica gel chromatography enpl oying the Chromatotron and using a 1000
mcron rotor while eluting wth a solvent of hexane/ethyl acetate 1:1 to
provide the final title conmpound (45 ngy, 63% as an orange oil. lon spray
MS. 401.3 (). '



10 Exam-al e 24 Preparation of (2-fluoro-2-f4-(4-{2 f
(et hvl sul f onvl | am nol et hvl ~~henvl ) phenvl | propvl) ( (et hvl et Ilj s%??onvl | am

ne NO- Hs p CH3 Ol | -~~-N OH 15 Preparation of (2-hydroxy
2-(4-(4-~(2L(met hyl sul fonvl ) am nol et hyl ) phenvl ) phenyl | propyl ) f
(nmethylethyl)sulfonyllamne HC OIl O2 o Schene VI, Step A

[ 2- hydr oxy- HOCH3 NS CH 3

i odophenyl )\g?g(g? 6[ (et hyl et hyl ) sul fonyl ] am ne (383 ny, ?L%EUSWO?.’“
intermedi ate prepared in exanple 1 ), BOC-.4-(ethyl)nethyl-phenyl boronic
acid (688 ng, 200 mmmol ), potassium carbéh‘ate (276 ng, 200 mmol ),

tetraki s(tri phenyl phosphine)pall adium0) (58 ng, 0.05 mmol), and

di oxane/water (60 nmL, 3:1 ) 30 January 2004 WO 00l 66546 87
PCT1US00108734 were ni xed toget her ||Exa@5301 n1_ Si ngl e neck flask and
stirred at 908, cool ed to room
tenperature a sjoze ' 5 : ; )

et hyl acetate. The organl c Iayer V\mcbaq-kvvasged c9_q|ce vvlth H20, dr| ed over

K2C03, and concentrated under 5 reducad prids§ure”td yield a 3 spot materi al
as -a viscous oil. This materi al
enpl oyi ng the Chromatotron and
a solvent of hexane/ et hyI acet

. d silica gel chromatography
a 4000 @icridie rotor while eluting with
3 toyield the internediate title
conmpound 38 as an oil. lon spray MS. 453 (M - 1
). 1o Cal g 2l eRYiRFoDaN-201.48  H 6. 65, N 6.16. Found :
C 55.11, H 6.48) N 6. 04 Preparatl on H{Cfi oM t|tIe conpound. 15 Schene VI,
Step B: Into a 50-3 neck flask fitted w al\?ﬁlrrer and t hernoneter, 383

ng’ of
{2- hydr oxy 2-[4-(4-{2[(met hyl sul fo m' no] et hyl } phenyl ) phenyl Jpropyl ) [ (e
thylethyl)sul fonyl Jam ne in nmet hy| eme*thl oride (5 nL) was added dropw se to
0.1 nL DAST in nethylene chloride §20 m.) while stirring at.-78C under a

ni trogen at mosphe?@empy. Step Ao b Irispetiigsivhpraterted eyanshyenn derivative of

tenperature awbdibétubﬁéhdﬁletv#h ER% GO@SELNO%WH@ g@ﬁ@r W?ihe r-ﬁQf 3gorgani c layer
was washed wi,t OH‘?ZPO%\( 8“ ed over 2S04, _and concentra er reduced

vacuumto vyi 8 reeffgeanciangayer. ek apegroniLed. 2ae2i 45586(1%%3)
chr onmat ogo aphycolﬂhblwwagottnhﬂt@ls'l@ﬁm(@f 4.@no.27d misl) Was addddiopivish Q)Verr ror

while el utl nﬂu tes to a 3 O,l r\()grq\ttecr%\fpepa%l%ns%/lu?lton%lt)nfaa?n(al%g E1(130dlc:a:cL:etto;C;hg-/t;o(:'l‘1e
(44.3 g, 0.180 mol), 18-crown-6 (1.6 g, 6.1 mmoles) and KCN (1.17g, 0.018 mol)
in THF (100 mL). The resulting solution was allowed to stir for 2.5 h. TLC
analysis (3:7 EtOAc / Hexaries) showed consumption of starting acetophenone.
15 Scheme IV, step B: A 10M solution of borane in dimethylsulfide (25 mL,
0.25 mol) was added rapidly to the reaction solution and the resulting mixture
was heated at reflux for 16 h. The mixture was cooled to room temperature and
anhydrous 10% (by wt) HCI in methanol was added slowly over 1 h (GAS
EVOLUTION). The solution was allowed to stir for an additional hour, and was
20  concentrated under reduced pressure to give the crude title compound as white
solid and as the hydrochloride salt. This salt was triturated with methy! t-butyl
ether and filtered. The free base was prepared by adding 1N NaOH to a
suspension of the HCl salt in CH,Cl, (150 mL) and THF (350 mL) until pH 12.3
was reached. The phases were separated and the organic phase was washed
25  with brine (25 mL). The organic phase containing the free amine was
concentrated under reduced pressure and the resulting solids were triturated with
diethyl ether (30mL) to afford the intermediate titie compound (35.6 g, 71 .3%) as




2 5the final title conpound (228 ng) 56% as an oil. lon spray MS. 455
(M - 1 ). Calculated for C2~H29N204S2F: Theory: C 55. 24, 3¢iJanuary 2004, 13.
Found : C 55.05, H 6.41, N 6.10. 30 January 2004 WO 001 66546 _88_ Exanpl e
25 Preparation of

(4-chl oroahenvl ) - N-[ 4- (1 fl uor o- 1- et hyl - 2~[ ~nmet hyl et hY) sul f onyl | am no) et hy

)i ~heny~ c de. C PCT/ US00/ 08734 N-S-~ H3 p CH3 Preparation of
(4-chl or oph ﬁ%%r% PCT/US00/08734

N-f 4-11-hydroxy-1- et hyl - 2f f (et hvl et hvl ) sul f onvl | am no} et hvl ) phenyl | car box

amide. HC OHp N-S--~ Hs O CH3 so Sché®e XII, Step A: Into a 100 niL

si ngl e-neck flask) 142 of 4chl orobenz ér]lchl ori de was added dropwi se to
I

200 ny of [ 227 9f-¥ t?IBBW@qufW YRS HIRY 9op MBd@D&QD@ﬁﬁQM*ﬂM&?}ﬁ?I@am ne

(prepared i mexpoplas, 28) (LB, §3d®) ef78l(H, QH%W ! THF (25 nL) while
stirring under a ni rogen at nospher e’ at roo te éra ure. The reaction was

allowed to stir at this tenperature for 15 The m xture was then poured

into H20 andeigh&ratles of RthyRFaGUC- M@épr%mmﬁ“ﬁ(rhé}hﬂeﬁbwmm Ql.dm E: The

organi c | ayer was backwashed once w {h HZU, OVEl R2CU
concentrated under reduced vacuumH, yi@H :IlO cgq as a whi te sol i d Thi s
material was purified via recryst ' ' m Rexane- et hyl acetate 1:1

to yield internediate title co n%) é? as a white solid. lon 2
0 spray MS. 409.2 (M-1). Cal ed for 3 N2 04 SC: Theory: C

55.53, H5.64, N 6.82. Found: !C 55.33, H5.47, N 6.75. 25 PrJ~aration of

final title conpauhin Selegn Mo SFF & ndelbl sl udihwih A3GHef LS 1111 e

with a stirrer a t herno
{4-chl or ophéh?'lr')ﬂmﬁtﬁﬂﬂ‘(aﬁ-a@?@ﬁ 6§QPMSQ%PFQPIanQSUIf0nmeIQm1m(aJS¢ RO®™ 1O 001 66546

89 T/ USORGPERY Rdmidd el idoBhdyhbiah 2y éb%‘f‘%&é@éﬂﬂ%%@%%@ar boxar de

|nCI—|2CI2(5 zg)d?wasa dr.opw'se m.) while
stirring at CH Wﬁ'!fesrt'r%\"%@ttq Qg@ﬁeh@'ﬁﬁgﬁheﬂ@ regetien was theasallawedded t o war m

to rOomjloerrpﬁaratWr@orﬁﬂdmﬁéﬂatﬂr@‘énuﬂsfaﬁﬁe%@h{é’ﬁhﬁ%m Jr'& eOfiP@Ri ¢ | ayer was
washed with H20 d{’l ed. over l-g concentr at ed er reduced vacuum

to yield 108"RGINGsthe Mixtie w?ﬁlpgurﬁgtuétp, P apdsthedayars HP&FQH@'ﬁ@QaWB@ et hyl
acet ate 19: lorfaric tayer Waﬁwdsﬁéwcﬁncfelvhﬂﬂﬂéﬁi dn@dldv@ﬁ £hﬁ R)ufs'Mh’Zbdﬂ fillefed;0MPOUNd

(90 ng, 87%anac'isco%cér%rat35) unéier ret?ucea vacalum Sl’he resultln serzn solid was purified
' via silica gel chromatography employing the Prep. LC-2000 and eluting with a
15 solvent of Hexane/EtOAc 3:1 to provide the intermediate title compound (744 mg,
19%) as a solid material. FDMS 382 (M*).

Analysis for C4oH1sNO3 S |:

Theory: C, 37.61 H,4.73 N, 3.65

Found: C, 38.08 H,4.26 N, 3.55
20

Alternative preparation of title compound.
Scheme |, step A: In a 250 mL-3 neck flask fitted with a stirrer and

thermometer, 2.10 g. of propanesulfonyl chloride was added dropwise to 277 9.
_ of 1-amino-2-(4-iodophenyl)propan-2-ol and 2.30 g. of DBU in CH,Cl>» (150 mL)
25  while stirring at 0°C under a nitrogen atmosphere. The reaction was allowed to
warm to room temperature and stirred overnight at this temperature. In the
morning, the reaction was diluted with CH,Cl, (100 mL) and the organic layer
was washed two times with H0, dried over anhydrous Na,SO;, filtered, and
concentrated under reduced vacuum to yield a viscous oil. This material was
30 purified via silica gel chromatography employing the Chromatotron, using a 4000
~ micron rotor and eluting with a solvent of methylene chioride/methano! 19:1 to




Cal cul ated for: C~9HZ2N203SFC1- 112 H20: 10 Theory: C 54.
Found : C 53.91, H5.28, N 6.75. Exanple 26 -N-fd-11 _f
CH3 O~ NS~ HOs ~~ HC N Preparation of
(6-chloro(3-oyridyl))-N4l1l- h5rdroxy-1-methyl - 2ff

(et hvl et hvl ) sul f onvl | am no) et hyl ) phenvl | car boxam de. 20 HC OH H O CH3 N

S--~ H 3 Sc{ipthegshd . Step A: Into a 100 nL single-neck flP??)ﬁsoo?oﬂ%4ng of
6chl oroni cotinoyl chloride was added dropwi se to 200 ng o

[ 2- (4-ami nophenyl ) - 2hydr oxypropyl ] [ ( et Eﬁl et hyl ) sul fonyl Janm ne (prepared in
exanple 19} and 83 ng 25 of triethylam™™e in THF (2'?'hm_) V\,h![Ie Stlgrialnlgowed
under a nitr . eme, ure e reaction wa

to stir at tﬁ%ﬂhgﬁr@gﬁg uétgt Ecor?'bﬁﬂﬁarh 6T§1§f o3 M’gc?q‘?e?l'a deN &R nt o HRO
and the desi M8. gBddMict)was extract ed 30 January 2004 V\D 001 66546 -90
PCTNSO0/ 08734 into et hyI acetate. The organic | ayer was backwashed once
wi t h. H20, drip\? a‘?é(t?cf ite¥hdogRgent rat ed under reduced vacuumto yield

294 ng as a | was purified via recrystallization
from et hyP acet at %C'l%n%/l &tep Bhéntp @t & mb gingleenackiflak, cosmpuationcbf (2-8dmogy-253%)

whi 0. e H22 N3
o e gt el 'dé'Oph&g'l)éwpm(%ﬁgeﬁ%ﬁ%%h%ﬁ% ¢ (ipe @5@%3&"3&)[5‘%%'1“ 9. 87.
1 o Preparat Chiwas; afidedsyringe wismsiawito %ECHEW@ Q(IDAS'B(%T\BoﬂhnUnd) iP5- 3n
(6 ahl or 0( 3 s g S e & R OTRFirosét) 1R rEhationaias renafoned

ro

glo) gt h§| )E)he% Eé%%e%nﬁ[e&@ é—@l@ltéemX‘HL%W%@ with zfapﬁ\md £ Fhe3 ni
DAST in CbiZCla&e(ﬁrvéfe)seWbtdt@i srﬁd tcri\l‘ej[dﬁglarﬁé Iay?n&ﬁaéJWQQ{ed#gnec%avgiLH; rgggmeglolvﬁrt od
t h a o warmto . ro
i th Orocr2 EINGhRY NI AR el Braie R stupeeneruien (apicuBece:
Na2S04) and ¢ioaldigecoepednd (id@rmg)exbues solidv donispray M.8i 884(M#1H. ng as a foam
This material was triturated in hexane/ethyl acetate 19:1 for ~/2 h and

then filtered to yield the final title conpound (80 ng, 81 % as a white
solid. 1on sphddifional preparation df fing X di ed for: C18H2~N303SFCl: Theory:

C 52.23, 1H 5. 11, Q{:Hé?nelpstdﬁcﬁmﬁ'uto aq:05%n|f1§-’ne!5‘< PackSitiol with stirrer and

thermometer, 1.0 g. of [2-hydroxy-2-(4-

' iodophenyl)propyl][(methylethyl)sulfonyljamine in CH.Cl, (15 mL) was added
dropwise to 0.8 mL DAST in CH.CL, (10 mL) while stirring at —78°C under a
nitrogen atmosphere. Reaction was allowed to warm to room temperature and

20  diluted with CH.Clz (50 mL)." This organic layer was washed with H,O, dried over
anhydrous NazSO, filtered, and concentrated under reduced vacuum to yield an
oil. This material was purified via silica gel chromatography erhploying the
Chromatotron and us_irig a 4000 micron rotor while eluting with a gradient solvent
of hexane/ethy! acetate 9:1 to hexane/ethyl acetate 3:1 to yield the final title

25 compound (0.906 g) as a white solid. lon spray M.S, 384 (M* - 1),

Analysis for Cy2H7NO,SFI:
Theory: C,37.42 H,4.44 N,3.64
Found: C,37.27 H,4.33 N, 3.61

08 H 6. 64.
i 3

5.49. N
| i 30danuary2e0d H -~

30 Example 1a

Preparation of (+H2-fluoro—2-(4-iodoghenyl)gropxl||(methylethyl)sulfonyl|amine
and (-)—[2-ﬂuoro-2-(4-iodoghenyl)grogyl][(methylethyl)sulfonyl|amine.

[2-quoro-2-(4-iodop'henyl)propyl][(methylethyl)sulfonyl]amine (2.0g¢,
35 prepared in example 1) was dissolved into 3A ethanol (30 mL) and was further




25 Exanple 27 Preparation of 30 January 2004
(4-cvanophenyl )-N-f4-(1-fl uoro-1-nmet hyl - 2~L( net hvl et h~

sul f onyl | am no~et hyyphenyl | car boxamide. HSCF HO CHs O\ N _O- H3 H NC
30 January 2004 WD 00l 66546 -91 Preparation of

(4- cvanophenvl ) - N-{4- (1- hvdr oxv- 1- net hyl - 2~f

(et hyl et hy, yl | am not et h~r ~~phenvl | car boxam de. P 734 H3C
OH H O CHs %b@&k{s?ﬁnm 3 HNC 5 Schene XI1, Step A Into %@g&%ﬂ?

si ngl e-neck flask, 135 ng of 4cyanobenzo I chl ori de was added dropw se to
200 ng of [2-(4-am nophenyl)-2 - -

hydr oxypro | et h repared in exanple 19) and 83
e Y P Py bR AR Stng AL 6 kBTnb e Binisaeth aaoh?é’fp@gen)
at nospher e aethanolndhtining tumnethaidld Tieamiitee witsadilatddVedl uli@sdlind toat this
beerred br oalsth §8ar. §Ppdels sty Tl waBalee ioina B 2heme | ayer vas
backwashed op[eqaavatwe GﬁﬁﬁmaHADmhrmeﬁogi@ﬂb&ﬁlmd tmmrﬁré@haﬂbﬂafmﬁf lgf educed
acuum t o Thi s r urified via
\r/eclrJ;st all ?“zé i°on rhgﬁho'gt%hy ac'& a‘?@?ﬂtdq?%‘ga%3@@'{/"”«3‘?%&%5@%‘%| ate title
conpound ( 13wavejgn@bwasLd0amuhTheefirsbéluting $ubstaricesyasair)-f2-fiord@942 (M-1 ).

Cal cul ated f T . C 59 8 46. F d: C
55. 00, 1 5. 590K MBeey it Bl S Rlobinaseing: i = v1 8BSk b @) schone.
X1, Step B:ahthe sub2&quent Slutiey sulfstarie Wad ¢)ed-fllotdi2d4stirrer and
th t f .
(4e£$g§pﬁrenk?f1’ 'R?-r%’l?8’(°£Y'H§IH‘?‘B¥<'9‘-"¥')%*PH¥'H%’Q'{‘f‘([ﬁ'{qﬁ;ﬁ%@ 7" Q% MaSH 1 ani no} et h
' DD (b p i e ST n et b ey S ST, U B R There.
in e stirrjng a un i

The react i onzﬁﬁiodg’ghﬁwﬂrqu 1ﬂkﬁgWwavz>éwmwB%@|ea(§wdam %9 IQLQ'%E@'V@Bt h
CHéCI 2 (25t Min)50 mhlséx ahgﬁbwhéptbﬁé’e}méﬂé anard ash, vid § disdBved I @él over N?2§04
and concentr under, T educec as a yell ow sol i
This materi a&gwgge‘f'ﬂ‘t[oﬁggx oﬁéiéﬂﬁ?e?fy'&%l%e'ﬁé{‘@el@ni Q‘%Fa' 0§ 589 and
t thdf i : t er edf [Edlupraah(h-iddeplﬁenyabrdpyl][l(memql@ﬂ%lglfd ﬁamgo\%q%\f)ag%?'g%gze -

nuar

ol cui ar s 155 ooBbes kRt WG fhobinaynglds ARGt Sk irtondl vaguglo 15,

Found : C 58of3@ctiehns. 37, N 10.16. 5 Examal e 28 Prepar ation of

et hoxv- N-f4- (144 I nvl | ol et hvl ) phenvl |

car boxani de. ig.kg%%éygﬁéﬁ%nyﬁpr%ﬂﬁmgt ﬁéth)fll)guﬁ%nw amine E 21 0%);
(-)-[2-fluoro-2-(4-iodophenyl)propyl][(methylethyl)sulfonyl]amine (1.2 g, 20.7%).

20  Analysis conditions: 0. 46 x 35 cm Chlralpak AD 80% ethanol (5% methanol)/40%
Heptane; Flow: 1.0 mL/min, detection wavelength: 240 nm.

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

25 'H NMR (CDCls, 300 MHz): 8 7.73 (d, 2H, J=8.1), 7.09 (d, 2H, J=8.4), 4.27 (1, 1H,
3;|6§)7:)3 .50 (m, 2H), 8.03 (m, 1H), 1.69 (d, 3H, J=22), 1.30 (d, 3H, J=7), 1.27 (d,
Analysns for C12H17F|NOQS!

Theory: C 37.41, H 4.45, N 3.64.

30 Found: C 37.54, H 4.43, N 3.64.

For (-)-[2-fluoro-2- (4-|odophenyl)propyl][(methylethyl)suIfonyl]amme R=10.1
min. MS (ES+) 384 (M-1).
'H NMR spectrum identical to that of (+)-[2-fluoro-2-(4-
35 iodophenyl)propyl][(methylethyl)sulfonyljlamine.
Analysis for-C,,H,,FINO,S:
Theory: C 37.41, H 4.45, N 3.64.
Found: C 37.56, H 4.43, N 3.59.



HACF H~ CH3 O~ Np CH ~ 3 ~O-N
et hoxv- N-f 4- (1- hvdr oxv- 1- net hyl - 2- met h~et hyl ) sul f onvISPPHIYERS 1 ) phenv
| I car boxam de. HsC OH H O CHs O ~ H~ 3 ~O-N H Schenme XIl, Step A
Into a 100 nL single-neck -flask, 89 ng of ethyl 15 chl orofor rrate was added
dropwi se to 200 ng of [2-(4-am nophenyl)-2

hydroxypro Gf#rgt hyl et hyl) sul fonyl Jam ne (prepared in § |o 87}49) and 83
ng of trlet e in THF (25 nL) while stirring under a nrirogen

at nosphere at roomtenperature. The reaction was allowed to stir at this
tenperature for 2 h. The mi xture was th&¥ poured into H20 and the desired
product was extracted 2 o into ethyl acetate. The organic | ayer was
‘backwashed once with H20, dried over Eg%mé and concentrated under reduced
vacuumto yield 317 ng as an oil. Th |aI was purified-via silica gel
chr omat ogr apRyeparg alqst, sl 28h\R s dBQ18inge0oN T ot or
and eluting with an |socrat| c sol venf_)_Ig thyI ene chloride/ethyl acetate
7:3 to yield internediate title conp 2Q9 (25 @, 78%9 as a viscous oil.
lon spray MS. 343.2 (M-1 ). CalculateddfouNEs 24 N2 05 S Theory: C
52.30, H 7.02, N 8.13. Found; C 52 H 6798, é')N HPO. 30 January 2004 WO
00/ 66546 -93 Preparation of figal A e conpound. PGTNS00/ 08734 Schere Xl I,
Step B: Into a 25 nL, 3 nec sk fitted with a stirrer and thernoneter,
175 nmg of ethoxy-N-[4-(1-hydrQxy- 1-nethyl -2

{[ (et hyl et hyl ) sul f onyl ] am no} et hyl ) phenyl ] car boxam de in CH2C12 (5 nlL) was
5 added d¥ opwi se SahetmelM, HlepBRShtora THICIsinglel Deakiflasiimiaseladadr{ifingroa2- - 78C

enper at ur o CoaaoRerRSeRfimiaehGRtlisRAaRe H1oHWE b 28 fETbeBaRBT o
with H20, drexamried) pRapgderic apid (5,6mﬂ%mbuméwmm@amam@ﬂung,to yi el d
181 ny as anoah'mm&zla%df@ir&&é (fHph¥Ay p@u%bﬁph@;ﬁdgjégﬁHg' 6‘62%Jno gﬁit & aphy

-_ 1 1o enployin Chroomat'otf ron, usin fon rof o utlng

with a sol veft '@fanﬁé'y@wdﬁét Aym )acTéteam@ture wag dhey] kaaded ak16Q rQatW'“t' stiriag

conpound; ¢ 10fbr A9 ,hoﬁ%%Tr%SreéctlHnWtﬁeﬁ'cbeleb%"ro%ﬁ{ %Mr§ur§4r§i %odr% into ) -
Cal cul at ed far %SH 23N2OASF: Theor ) Found : C

51.82, H 6.6729N18® 22’““%?&3%@?@%5%%‘? %ﬂd 'BF ONJ%G Px%wa%wesfﬁfhet hyl -
(1 (et hvl et hyideswitli BIEGJ dirfoai m} ehmdrow a0, flered, AndTonkemrdes andsie 20 Hs C
FHOCH O } N_S, | q.-la

educed vacuum he resulting semi-solid was purified via radial chromatography

(Chromatotron, Harrison Research Inc., 840 Moana Court, Palo Alto CA 94306)

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

Analysis for C1gH2aNO,S:
Theory: C,64.45 H,6.61 N, 4.18
20 Found: C,6550 H,6.468 N,4.05

H Zo PreaaPati on of
2~[ (
N p~




N~ | H Preparation of N-f4-11-hvdroxy-1-methyl-2 (f 0 January 20
(met hvl et hyl ) sul f onyl | am no) et hyl ) phenvl | i soxazol - 5- vl car%oxam e. q—AlaC OCHH
OCHa\ N~H3 N1 H25 Schene XlIl, Step A: Into a 100 nL singl e-neck
flask, 159 ng of isoxazol e-5-carbonyl chloride was added dropwi se to 300 ng
of (2-(4am nophenyl)-2-hydroxypropyl ][ (nethylethyl)sul fonyl]am ne (prepared
i n exanpl e nuary 2004 WO 00l 66546 -94 PGT/ USOO 08 d 122 ny
of triet hylvg%%%esgﬁn THF (35 nL) while stirring under a n}z‘?fr}géogﬁséﬁ{qnosphere
at roomtenperature. The reaction was allowed to stir at this tenperature
for 2 h. The m xture was then poured i %% H20 and the desired product was
extracted into ethyl acetate. The organic | ayer was backwashed 5 once with
H20, dried over K2C03, and concentrated under reduced vacuumto yield 416
ng as a solid. This material was pur Ekamgdled a recrystallization from et hyl
acet at e/ hexagpe, 1. 1. el [Ahe title conpound (207 ng, 51 %9 as a
white solid.'&e r&notncbfﬁ g ‘F ? ). Calculated for C,s H2, N3 05 S
10 Theory: C ROIetnivl ) SUITPA ] ypenylidenzené@arBénitrité.5. 80, N 11. 25.
Preparation of final title conpound. meeXll, Step B: Into a 25 nL 3
neck flask fitted with a stirrer and %@hFWercﬂgoo mg of
N-[ 4- (1- hydr oxy- 1- et hyl - 2 S
{[ (et hyl et hyl ) sul f onyl ] am no} et hyl yl]i soxe&ol €B yl carboxam de in
CH2C12 (5 nL) was added dropwi sexio Q.87 nlL DAST in CERCL2 (10 nl) while
stirring at78C under a nitroge nosphere. The reaction was allowed to
warmto roomtenperature aﬁg ) ed with CH2ClI 2 (25 nL). This organic
l ayer was”washed 2 o with 0, dried over Na2S04, and concentrated under
- reduced vacu&negarationef d-cy8fiobemzase boroniclacidthi s material was purified via
silica gel chromatography enpl oying the Chr totron, using a 2000 m cron
rotor and eluting with a sol vent of hexaneffethyl acetate 1:1 to yield the
final title conmpound (187 ngy) 94% as '\-Qi_i)l id. lon spray MS. 368.2
(M-1). 25 Calculated for: C~6H20N3(p Theoty: C 52.02, H 5.46) N 11.37.
Found : C 51.70, H 5.59, N 10. 88. NC dnuary 2004 WD 001 66546 -95 Exanpl e

30
A solution of 4-bromobenzonitrile (91 g, 0.50 mole) in THF (1.1 L) was
~ dried in the presence of activated 3 A molecular sieves at room temp. This

10 - solution was filtered and cooled to -100°C. A 1.6 M solution of n-butyllithium in
hexanes (355 mL. 0.567 mol) was added to the cold solution over 15 min while
maintaining the internal temperature between -105 and -93°C. To the resulting
orange reaction mixture was added trimethylborate (81 g, 0.78 mol) over 3 min,
briefly increasing the reaction temperature to -72°C. The reaction mixture was

15 recooled to -100°C over 5 minutes and then was allowed to warm slowly to room
temperature over 2.3 h. The reaction mixture was acidified with 4N HCI to pH
2.2, and was diluted with CH,Cl, (200 mL). The aqueous layer was separated
and the organic layer was washed with brine (2 x 200 mL), dried over anhydrous

MgSO,, filtered, and the solvent removed under reduced pressure to a pale

20 yellow solid. This solid was additionally purified by dissolution in 1N NaOH and
extraction into CHzClz / THF (1:1, 2 x 200 mL). The aqueous phase was acidified
with 4N HCI to pH 2.2 and was extracted into CH,Cl, / THF (1:1, 500 mL). The
combined organic extracts were concentrated to a crude solid (64.6 g) that was
triturated with diethyl ether (160 mL) and dried under vacuum to afford the



Preparation of

4- (di met hvl am no) - N-f 4- ( 1- £ uor o- 1- et hyl - 2~f (met hvl et hvl Joi T PP %k no) et
hvl ) phenvl | but anam de. PCT' /US00/ 08734 HBC F HO CH3 O\ Np CHN N5 H
Preparation of

4- (di met hvl am no) - N-f 4-1 1- hvdr oxr - 1- net hyl - 2~f (et hyl et hvl | sul f onvl | am no
et hvl') phen~ am de HBC OHH OCH3 O\ N.O- H~NN 10 Into a
50 nL si ngl y*@?@?l ask, 1 nL of oxalyl chloride was addeé:TéUySP‘l’%r%;g!’e‘1 wse to
306 ng of 4-(dinethylam no)butyric acid hydrochloride in CH2CI2 (20 ml)
while stirring under a nitrogen atnosphe¥e at roomtenperature. Then at

this tenperat, . dr of  DVE S, a ipette and §h ure began
to foam The E%g@?% t@ggoappgg%@ﬁt%gs g%g%/‘st%m ttpé’mfatmgy{gﬁﬁ 1 h and
was then 15 cametaiel 860 REHZ)E0E03 (d; QMG 0d 8/8% T (do2Mi ¢L@.4, Yeul@wHol i d. This
solid was added portion wse to a 100 nL singl e-neck f1ask contai ni ng 460
ng of [2-(4am nophenyl)-2-hydroxypropyl ][ (methylethyl)sul fonyl]am ne
(prepared in Regpamatien 694r4aﬂd1\itﬁ&vn‘gn@imﬂ piethylamine in THF (25 nmL) while
stirring %t r en at nosphere. After 2 h at this
tenperatu &%Mﬁg&&ﬂﬁu‘ ced vacuum and the
at ©H Thg or nic |ayer was

resul ting SO|Id was taken |nto et hyl t—lg
backwashed once with H20, dried over K2 a rat ed under reduced
( I..wa purlfled via silica

vacuumto yield .794 ng as an oil. Thf Ate
gel chromat ography enpl oyi ng the Chrg bt ron whl e Gl ng a 4000 m cron
i 2 sol vent of nethanol/1 % NHaCH to

rotor and eluting with an isoc
yield internediate title conpg 350 ng) 51 %9 as a viscous oil. lon
spray MS. 385 (M). 30 NGiuary 2004 WO 00/ 6654b -96 Preparation of final

o T oo PBadh SR a0 i Rk ek bicud s 125"

t4h( f") mﬁt hy: ?rtnnmjopNehﬂ)pfdpdefemy]étﬂylmwwl]ara{r{e((mh')d @téw%)rﬁmﬂt@ﬁﬂéldiﬁﬁl no} e
en W se

DA)éT Pn cnﬂzc@g‘?éfgd Hﬁxml?ai? (inﬁ'?%%f‘zéP\eA%‘?'@@' &Og 5%‘%%51’?“990 nospher e.

React i on Mas mitassiveticarbonate (1 330myp0.A0 nempif rantuetealds(tipiehyt ed wi t h CHZCI 2

Concent 7 at ed TiRa Mo BalUER LS HBTE8E: iriehEchomsdabale Wi, 25T cenefer
was purified WWF%WW beatgdiat 60 mmmgmmnfpr 16 henrs.. dHemgattion vy coalgcbtor on,
US1 g 242000 biiOobahRe aRdofled it LPhedcattoribe bl IR BRI, ik NHHOH

to yield the fina e conmpoun a sem-so spray
MS. 388.0 (nﬁft%C)and%ﬁqgaewéqyewaprs@parﬁmwwashed[twmefwmrdﬂz@ Iinaﬂtohem -

~Lé$t gvllgt h\an)éaa»bbgmhé@m.ﬂ%at id édd&@ﬁﬁéﬁbb u?ldérht’eﬂﬂé’ c?f\gar Rfa”i‘h%e HsC F H

Pr epar at i on nethyl-2 2 o

ff (et hvl et wﬁf»@m wmotmaaperw via ﬁf&@ifh]armtpwlaew(%am&t@m u@ng RsSC OH
H O CHs O ~ MDOGhcron rotor (silica gel) and eluting with a solvent of Hexane/EtOAc 3:1 to

provide the intermediate title compound (265 mg, 82%) as a solid. lon spray M.S.
357 (M*-1).

20 Analysis for C1gH22N203S:
Theory: C,63.66 H,6.18 N, 7.81
Found: C,63.26 H,6.49 N,7.67

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

hydroxy-1-methyl-2-{[(methylsthyl)sulfonyllamino}ethyl)phenyl]benzenecarbonitrile
(253 mg, 0.70 mmol) in 8 mL CH:Cl, was added syringe wise slowly to a solution of
DAST (114 mg, 0.71 mmol) in 2 mL CH.Cl, while stirring at -78°C under an
atmosphere of nitrogen. The reaction was then allowed to warm to room temperature



3 ~N S Hr Schene XIl, Step A: [2-(4-am nophenyl)-2

hydr oxypropyl ][ (met hyl et hyl ) sul fonyl Jam ne (300 ng, 1.1 30rJanuargF2)g(r)%d in
25 exanple 19)) 3-thi ophenecarboxylic acid (169 ng, 1.2 mmol))
triethylamne (333 ng, 3.0 mol ), 4-dinmethylam nopyridine (15 ng, DVAP),

1-[ 3(di net hyl am no) propyl ] - 3-et hyl carbodi i m de-HCl (260 ng, 1.2 nmol) and
30 January 001 66546 _97_ PCT/ US00/ 08734 net hyl en (25 nl)
were m xed ‘tgggeigg in a 50 nmL single neck flask and stlfcr:ﬁgé Jgﬁ

nitrogen atnosphere at roomtenperature _for 64 hours. The solution was then
poured into H20, and the desi red produc‘ff’s\/vas extracted with ethyl acetate.

concentrat ca Tt MAHE A8 Jaenan RS ol e The e amstored s or o

was puri fi edthe argamit layar gab mbhenmlmgwmph'yOedrpddoguemgnhW&o@N@jW@ﬁlt@é\d

et 2 1900 afb SE Qo Bl R LR Dl n%o&agvrf%@a%&e%@aeé@g%'% o

acetate 1:1 ate € CO
solid. lon spolay Tiscruge materialwas then purified vizatadial ebecatograp GHENEPH 2830

ot 3 mitton e (Rftn Belf aid en il i a sonein PHekgbiEBacy: f1didiovige tng.

neck flask f litle e@mpmrw @74 mg, 68%) and whiter seticre rep., 12830 26?;3 ofon spray M.S.

N-[4-(1-hydrgq g t hyl - 2{ [ (met hyl et hyl ) sul fonyl } am no} et hyl ) phenyl ] - 3-t hi
enyl car boxam de n 2Cl 2 rrL) was added dropwise to 0.03 nL DAST in
CH2CL2 (5 nL nﬁhﬁlﬁéorsQuQHﬂN 78C under a nitrogen atnosphere. The

reacti on was TAPPHned 163 Jar vtﬁaa? 00N 278 tenperature and diluted with
cH2Cl 2 (28 nFpundhi £&.figémi hi%fRr Ma&78ashed with H20, dried over Na2S04,
and concentrated under reduced vacuumto yield 111 ng as a foam This
material was triturated in hexane/ et iBdan@ietate 19:1 for '/2 h and then
filtered to i nd(80rrg 7099 as a white solid.

lon spray M d for ~H2~N203S2F: Theory: C
enﬁ%&@;c—axi& 1530 January 200

53. 11, 5 N ¢ ’

WO OOI 66%2516 98 Exarrpl e 32 Preparat| on (2=fluqgro-2

j-4( phenyl net hoxv) phenyl | propvl }f (et hy’ﬁ& I yﬁulﬂ‘ onyH} ami ne. PCTNS00/ 08734
HSCF H~ CH3 \ N.O- H 3 Preparation
1- am no- 2- [ 4- (phenyl et hoxy) phenvl | p

HO

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

iodophenyl)propyl][(methylethyl)sulfonyljamine (300 mg, 0.78 mmol, prepared in

20 example 1), 4-carboxybenzene boronic acid (188 mg, 1.13 mmol), potassium
carbonate (156 mg, 1.13 mmol) and tetrakis(triphenyl phosphine)palladium(0) (52
mg, 0.05 mmol) were combinad in dioxane/water (30 mL, 3:1). The mixture was
then heated at 100 °C with stirring for 18 hours. The reaction was cooled to
room temperature and poured into H;O. The desired product was extracted with

25 ethyl acetate and the organic layer was separated, washed twice with H,0, dried
over K2COgs, and concentrated under reduced vacuum to yield the crude material
(350 mg) as a tan solid. The crude material was purified via silica gel
chromatography employing the Chromatotron using a 4000 micron rotor and
eluting with a solvent of methylene chloride/methanol 9:1 to yield the title

30 compound (81 mg, 31%) as a white solid.



H3C OH NH2 ~O Into a 100 nL single-neck flask, 50 nL of tpg} hyl shhy!
cyani de was added 10 dropwi se to 26 g of 4'-benzyl oxacet oéﬁgﬁ%‘#}%@h@‘ys 9 ¢
of zinc iodide while stirring under a nitrogen atnosphere at room
tenperature. The reaction was allowed to stir at this tenperature
overnight. In the norning, the mxture was diluted with nmethyfene chloride
(100 nm.) and the organic | ayer was backwashed once with sat. Na2HC03, dried
over MyS04, WQRBseS¢cent r at ed under reduced 15 vacuumto PCEU§OPEIH5 g, as
an orange oil. Because of possible stability problens, this nmaterial was
used i medi ately and placed into 300 nL-sBHF in a 1000 niL singl e-neck fl ask.
Whife stirring at roomtenperature under a nitrogen atnosphere, 100 nlL of
BH3- THF conpllor spray NW&d8@8 IM*i1ige wi se and the reaction was stirred
overnight. In the nmorning, 10 nL of con. hydrochloric acid 2 o was added
dropwi se at room tenperature and severe foam ng was present. The m xture
was then concentrat ed under reduced \Exampia 49he resulting HCl salt was

| i berated whiRrepastiono nu - ﬁu.é and the free am ne was extracted
i nto ethyl> acemet dbanzeigatidpfenantighier ri ed over
Na2S04) and concetﬁt)rlﬁtFé'éPVGT?d@r'°¢QFdl9@?é|épfOB)dlﬁﬁJ"i*ﬁthﬁetWIé&ldfoammng(1 a8 ga
sem-solid. T 5 i raphy
S . BbSardol HEB?%E iR bxiiAsio RS :{bftﬂoé’b@n?%d &?roﬂglagm 7L I LD
met hyl ene chl mmoaepwwearb@natet(ém mS&mmthB(tmml 66546
PCTN80010873 t orrpound
(8.61 g, 7%4pr5°§8rz'a'ﬂg}p? ety MO ?M%%E%Mb%@d?lb%ﬁ*?%@ F1g b S50

Cl gH~gNOpl° Thegjpywixed tegetgr inp 25 m'— single nack faskandcstirred ay 800 ford 7. 29 N

5.44. P
e Pr epar zdﬁzﬁe{%@g%\gﬁ%ﬁoléét reemvfbH%meeé)m%BUrémnng H 6 16

Schene |, St efdahe dgsitediproduchiwaspxiragied withiatiy agptate. aThe erigaaic layed was

t her nonet er , &na@%vgr Boorfmaaéaeaﬂa E@rﬁbdntrﬁféd%d@?réﬂ%eeﬁﬂﬁguéyteglvélée to 8. 60
of 1-am no- L enyl nmet hoxy)phenyl]pr opan- 2- of and DBU i

THF (300 ni) Whe @Sﬁ‘ﬁ*k Pihg This nesterial s Parified V'Q@éﬁaﬂehﬁ’ypﬁ@f@fame react i on
was 15 allsowean;suﬂ]wme éh%n’h%ﬁbh AR esAb W L0 WicRdrd ,roio%gv fn?%thaé this

t enper at ur e e morn reaction was concentrate uced
vacuum The r¥ent Pfrfﬁe’t'?b"le"ﬂéﬁmf'ﬁ%/mﬁ*“ﬁﬂobgéttﬁylekhﬁ‘@tt&lﬁ@ommuﬂﬁ@iﬁr@@n| c

| ayer was wasﬁp,@ do'Wtani SRS, Yéint rWQA Sdg-ygag ,qvq? Na2S04, and concentr at ed
under reduced vacuumto yi el . as a solid. This material was

purified via silica gel chrorrat ography enploying 2 o the Water's prep. 2000
and eluting with a solvent of 'hexane/;:_e(tEl He cetate 9:1 to yield
i nter mediat e Prephmitit as awhlte solid. lon spray MS.

362.2 (M - Yifneugad ). H o 93 N
3.85. 25 Found : G)-@F%ro—ﬂ(ﬁac&&ph% Dp e.ﬂr@re@m GiféHyljam (1tdtde

y yllamiir
gg?fﬁg?mﬁgﬁﬁ'ﬁﬂffﬁﬁgﬁg uz IQ’Q%{QEIF 3)@5, JZTL Tr og%@nzene%oronfnlcta%%dmgms Enhg 2. QSt Hrrer
( pheny! met hoxminphegOQy kB4 tolipaeebe)t teyriakis (liftemyl frassphieejpallg#iaa(a) (5 ni)
s oot 8 % 62 ey o Loy Tkl oo S L Bl 7
t enper at ure Neck flask and stirred at 80°C for 4 hours. The reaction was cooled to room

temperature and poured into 1N HCI and the desired product was extracted with
ethyl acetate. The organic layer was dried over MgSQ, filtered, and
concentrated under reduced pressure to yield 871 mg as a foam. This material

30 was purified via silica gel chrorriatography employing the chromatotron and using
a 4000 micron rotor while eluting with a solvent of methylene chloride/methanol
9:1 to yield the title compound (500 mg, 51%) as a tan solid. lon spray M.S.
378.1 (M*-1). '




30 January 2004 WO 00l 66546 -100 PCT/ US00/ 08734 and dil ut wi t h 12 (25
mL). This organic |ayer was washed with H20, dried over ,\ggé@ma%%@&c
concentrated under reduced vacuumto yield 340 ng as a yellow oil. This
material was purified via silica gel chromatography enploying the
Chromatotron and using a 2000 m cron rotor while eluting wth a sol vent of
hexane/ et h te 7:3 to yield the final title conpougd 68% as
a sem - XY (%??%ﬁ spray MS. 364.2 (M-1 ). Calculated for Sg/&sl-ggNCBSF
Theory: C 62.44, H6.62, N 3.83. Found : C 62.39, H 6.58, N 3. 92 10

Exarmal e 33 Preparation of -60- |

2-fi4-(1-flu 9 I1 h Bt hyl ) sul f onvl | am no) et hyl ) phenoxvl net hy
| } benzenecar %ﬁ\’ I N\ Np~H/ 3/ 15 Preparation of

f 2- hvdr oxv- 2- I ]1f(methvl ethyl)sul fonyllam ne. H3C OH
CHs \ ~ii . ydroxy-2-[4 2 0O

(phenyl net hoxy) phenyl }propyl }[ (et hyI et hyl )sul fonyl]am ne (prepared in
exanple &) and 3.10 g. of 10% Pdl C Example\d acetate (300 m_) wer e

subj ected t Ny, t mkl ng at 60 psi's for 4 hours.
Sol ution wagp'%rp ra[?ﬁgfl{éu@u(g&ﬁmng He E nd the resulting filtrate was
concent r at edfuonos anetiaydethgloay "Idlnterrredlatetltle conpound
(2.48 g, 100% as a foam This 2 5 ngt@rlgl étl%ryStal lized and was
used without further purification. S. 2.1 (M - 1).

Cal cul ated for C-2H-9NAS- 11 2 H20: H 7.14) N 4.96 Found :
C51.20, H7.21, N4.71 30 Janu I662H46 -101 H3C OH H O CH3 N
~ N p~ H 3 ~O PCTN500108734

10 Scheme VI, Step A'. Into a 50 mL single neck flask [2-fluoro-2-(4-
iodophenyl)propyl][(methylethyl)sulfonyllamine (200 mg, 0.53 mmol, prepared in
“example 1), 3-aminobenzene boronic acid (188 mg, 0.76 mmol), potassium
carbonate (104 mg, 0.76 mmol) and tetrakis(triphenyl phosphine)palladium(0) (41
mg, 0.036 mmol) were combined in dioxane/water (20 mL, 3:1). The mixture was
15 heated at 100 °C under stirring for 18 hours. The reaction was cooled to room
temperature and poured into H,O. The desired product was extracted with ethyl
acetate and the organic layer was separated and washed twice with H,O, dried
over K.CO3, and concentrated under reduced vacuum to yield the crude material
(278 mg) as a dark oil. The resulting oil was purified via silica gel
20  chromatography employing the Chromatotron using a 4000 micron rotor and
eluting with a solvent of Hexane/Ethyl Acetate 1:1 to yield the title compound
(164 mg, 90%) as a viscous oil. lon spray M.S. 351.4 (M*+1).

Analysis calculated for: Cig Haz N2 02 S F:
_ Theory: C, 61.69 H, 6.62 N, 7.99
25 Found: C, 6153 H, 6.55 N, 8.13



5 Schenme XI, Step A: Into a 250 nlL-3 neck flask fitted nggl a sti%oe‘{ and

t hernoneter, 400 ng of [2-hydroxy-2-(4 - - ~ January

hydr oxyphenyl ) propyl ][ (et hyl et hyl ) sul fonyl]Jam ne in DM (10 nL) was added

dropwi se to 40 ng of NaH in DMF (30 nL) while stirring at roomtenperature

under a nitrogen atnosphere. After stirring at this terrperature for 30

m nutes, loyg9see® Oof al pha-brono 2-cyanotol uene in DVF § o%@vs&’lf’as added

dropwi se followed by the addition of 184 ng of Nal portlon W se

reaction was then heated at 100C for 2 hours. The m xture was cooled to

room tenperature and poured into H20 anflthe desi red product was extracted

with ethyl acetate. This organic |ay wa shed with H20, dried over
FeeBtlad

K2C03) and cengen tfaﬁto _Hgéjrgr 5{3red = umto yield 612 ng of a brown

oi l. This matzf Tt C el PR r aphy- enpl oyi ng t he
Chr omat otronta?‘ l!ISD1I V'aﬂﬁ%@%ﬁ. .‘ZI,} @g]nvlj)&ow ”@ﬂ?—‘—ﬁéﬂ%ﬁﬁ% sol vent of
hexane/ et hyl acetate 1:1 to yield mt@adre' ate title conmpound ( 161 ng,
289% as a viscous oil. . lon spray M 387.8 ﬂ\/l-QHa. Cal cul ated for
C20H24N2CaS: 20 Theory: C 61.84, H 6 N _ZN28-FQund : C 59.83, H 5.65, N
7.36 Preparation of final title coie d. Sche@a AH, Step B: Into a 25 nL 3
neck flask fitted with a stir Z5 t hernonet er, 150rrgof

2-{[ 4- (1- hydroxy- 1- et hyl - 2{| hyI et hyl ) sul fonyl ] am no} et hyl ) phenoxy] net h
yl }benzenecarbonitrile in CH2CYZ (5 nL) was added dropwi se to 0.06 nL DAST
in CH2CL2 (5 nL) while stirri ng at 78C under a nitrogen atnosphere. The
reaction was all owed to warm t®¥Hroom tenperature and diluted with CH2Cl 2
(25 nL). This organic |ayer ovaS=@ashed 30 with H20, dried over Na2S04~ and
concentrated under reduced vacbumto yield 30 January 2004 WO 00/ 66546
-102 PCTI US00/ 08934 157 as a yellowoil. This material was Purlfled vi a
silica gel chronet&drpiRs WﬁF’d‘f}%r?gSttrWé am%ﬁfaﬁfapmeﬂ%frwaémmamdn@ heDBB00O

m cron rotor (thinge1 elgqylgzqu(/etdm,aowny mfi-cbexanel et hyl acetate 9:1 to

Yoo 5 (.1 Toosbiopyfh a“@a“wﬁﬁ&%%ﬁ%@m8@3@@%&5’@%‘52@% s 00 N
1‘7211‘7I Foung Bx@nﬁlﬁ 516)\d hhebhyiéhe éihlﬂndb4(1t0?ﬂ_?ﬁ§[hber %ath?bthé‘r@Qﬂl | T%‘tidé@rll{gfc

uor vV vl e onvl | am ne
CH3 N_o~99| 3%?%@?@?‘?@?%% Wﬁ%&‘?”ﬁ%ﬁ%‘ﬁ?ﬁrﬂéﬁ’ﬁvﬂﬁ&ﬁ higipsmethage HBC OH

NH2 ~O ~ / 1Sulforlybchior@Q6eimesitriiea): Mhekehdtivnkvas2owetito Whrmh td rtrhy! si | vl

cyani de was i t af ,4' - et hox henone and 2.28 g of
zi nc i odi de W&aﬁ e|0;?Pr{}5| %greund’]e?n@“rﬁtfm%bemeﬁt sgﬂiﬁ’%m&f"'?% & t enper at ure.
The react i onmMigdreawasonmuded inteHe@ aat tmmiagersmquesaparatedomaemrgﬂlﬁc layer t he

nor ni ng, the { m.) and the
organi c Iaye}"}5\'&/"\/)zg"tseh“'ﬁg?:l‘gﬁlvx‘/}:a%s‘gﬂtﬂ H%O oﬂr?ge&\?f?wwrmm@k&)@g?%d g over MyS04)
and concéht r SPRRENIARS UNdRHIeCEEed YRAWIM tovia)d Hleccrade matesial H92amg)@sla Because
of possible gbliw bil. t'anspélQBbWiﬁiendl Was dTﬁﬁéH hﬁ'smﬁﬁge%éﬁggﬁgh?‘t ely and

placed into 200 nL THF in a 5 m_, si ngl eneck rring at room

tenperature § @ry"'@t ?W&{j@ﬁog‘?%?%é 00-rpjcron refor @nd-efylingwitid ex was added

syringe wi seselenttdieMatagiehé ChioNas/o Jn aé@dte295 t@é{ dYihghitle cbmpbtifd {9@”" ngi 10
enperature

mL of concentra hydr qchl.ori c aci Wi se at room

and severe fb‘éﬁﬁt"ﬁ%’)\%éé tedoam. '%%Wﬁ%/maﬁ?épaﬁgaﬁfh (Morident rat ed under
reduced 2acudmalySiador 8sHidiNa@D4EIF:salt was |iberated while being stirred
iri 1 N NaCHTheoryt Hg, 532k ati BS88wad,6:84r acted into ethyl acetate. This
organi ¢ | ayeFound wWasI8Eh willh6HA0, NI6iaed over Na2S04, and




30 January 2004 WO 00/ 66546 -103 PCT/ USO0/ 08734 concentrated under reduced
vacuumto yield 7.31 g. of a 2 spot naterial. This materiaf JaRBNH&M4 i ed
vVia silica gel chronmatography enploying the Water's prep. n000 and el uting
with a solvent of nethylene chloride/nmethanol 9:1 to yield internediate
title conpound (3.01 g, 24% as an oil as the top spot. (FD) MS. 5 180.3
(M-1) Ca\l\,,g%,&g‘gd for: C~oH~5N02 Theory: C 66.27, H 8. 3drudofsisa- Found :
C 64. 46 .94, N 7.50. 10 Preparation of
12- ydr oxv- 2 (4rret hoxvphenvl ) aropvl ] [ (et hyl et hyl ) sul fonvl | am ne. H3C OH H O
CH3 NS n OCH3 O Schene |, Step AL In~ 2500 mi-3n flask fitted with a
stirrer and 15 thernoneter, 2.53 g. pof (9 anesul fonyl chloride was added
gﬁfﬁ%ﬁ'&&henyl)propan 2-of and 2.70 g.

81[ OIOD\IIBViUSient ?H%%'O%gﬁf ["}F h.fggf\}f} grgm% LoDl (UR6S [eud kLo en. at nospher e.
The reaction é’ﬁ%il&h LE o War QD d over ni ght

at this t NpeTat uf ¥ro- rate der
reduced vgcuum T(hz?]esuf g ol Pﬁ%yabmgg]q&gthyﬁﬁwﬁg&g b?mg'@g?%g'gand t he
or gani c |aye91ﬁasmmh@rmredm exampie 1)t hekoate df fasthutarer Na2SCa, and
concentrated under reduced vacuumto yield 3.6f] g. as a solid. This
material was purified via silica gel raphy enpl oyi ng the Water's
prep. 2000 and eluting with a solve R xarel et hyl acetate 9:1 to yield
internediate title conmpound (2.71 g, ite solid. lon spray MS.
25 286.2 (M - 1). Preparation of fymal titlelconpound. Schenme |) Step B:
Into a 50 nL 3 neck fl ask flttecpwg’th a stirrer and thernmoneter, 1.00 gm
of [2-hydroxy-2-(4 3 0 nethoxyphenylQ propyl ][ (rr~et hyl et hyl ) sul fonyl ] am ne
in:CH2Cl 2 (5 rrL) was added dropwise to 0.41 ni DAST in CH2CL2 (10 nmL) while

war m t o'y oo et ad ALAYRSaAORREAIGE fig. § HFed CATRKRIBET 00! 08794
and di | ut@d wmerphmmﬂzdwsoh@ Mg &6 Bmpirang diexane/water (88gnled: i were H20,
dried over Nﬁﬂ)&Qﬂo &Rér .ﬁ@nﬂmmw@ﬂe h&tﬁi%skﬁﬁél'%ﬁr‘i‘ed’&%b’@ fo<?4mo%tsd 1.07 g.

as a yellow g'lh is materjal.was purified via silica chr omat ogr aphy
enpl oyi ng th ?:I'i‘?%';ﬂﬁ'f‘ 6‘@?890'89610 (RO EPIPSIRET? RFEPRIHHEH st H2QtAnddh@l uting with

a sol vent of d5sxrw>1ﬁm@m;4lexﬁ§abammetr§n h@etéﬂeehdwetd??aﬁsb n@br tvht | e conpound
(851 ny, Vi, SCOUS Cal cul at ed

for C~3H20N0 WaFH%%PQ"e E‘t@‘é'@ed"ﬁq ‘2‘%9%)2/0& j'"sif’d Pﬁﬂugancen@a%@i upgler 1 6. 76,
N 4.81. 16 Exetuebe pitfssieapyleid n@nn@fasfivuéébtk%ll This material was purlfled via
5~ di 1 uor ophgfvl {4NRRMAILGERHY SABIGRY thE LTRSS Safhd 8%00b airas ' © F
rotor while eluting with a solvent of hexane/ethyl acetate 1:1 to yield the title
compound (86 mg, 26%) as a white solid. lon spray M.S. 427.1 (M*-1).

Calculated for: C19H25N204Sz F- Hzo .
20 Theory: C51.08, H6.09, N 6.27.
Found: C51.29, H5.63, N 6.29.




F 15 Preparation of: FNS--CHs p CH3 OO-Bi ~OlInto a 500 nL si (():;Ie neck
flask fitted with a stirrer and thernometer) 10.0 g. of 30 January2004

4' - i odoacet ophenone, 1.0 g. of Pdd 2(dppf), and 17 nL triethylam ne were 2
o placed in D oxane (160 nL) and stirred at roomtenperature under a

ni trogen atnosphere. This solution was then degassed with nitrogen for 15
m nut es, foI by the addition of 8.8 nL pinacol boragerSsbhdise W se.
Addi tion wa¥ g%gﬁerm c and the solution turned dark i medi ately. The
reaction was then heated at 85C for 6 h._The m xture was then cooled to
roomtenperature and 25 poured into H20 53nd t he desired product was
extracted with ether. This organic 0] uary 2004 WO 001 66546 -105
PCTNS00/ 08734 |1 a elfo wa 2_y?shegiw h m%&ed over MyS04, and concentrated

under reduced SRR . ’ purified via
silica gel .c l‘ %..y ' P%}‘%‘iugg&. e -g Tt eluting with

hexane/ et byl

acet ophendne deriVa ord 56?4 %ggéﬂerhﬂ@?bg@ﬂh&mﬁe )é"ﬁfv\églﬂgmﬁgg%%srgpl on of:
OH NH2 HCl O4E8 mrol, Ipmaared Reexample mg), thenearktefdfdormula. 6 nl of
trinmethylsilyl cyanide was added 1o dropwise tgo 1.0 g. of the acetophenone
derivative prepared directly above a31 ! f zinc iodide while stirring

under a nitrogen atnosphere at room e+Bt urfe. The reaction was then
stirred overnight at this tenperatur® n thﬁ*ﬂﬂrning the m xture was
diluted with nethyl ene chloridcdéZS mL) and the organic | ayer was
backwashed once with sat. Na2H ‘dried over MyS. 04, and 15 concentrated
under reduced vacuumto yield 910/ngas a sem -solid. Because of possible
stablllty problems, this material was used imediately and placed into 20

nmL THF t

Cnder a i 1 402 Mg, FaBnfoRnd M Nasioy b KERTIL, kol BudigatiohBal = & Cr e,
and the rdactahosphipg)paliEdium@) (1as-ma, ;89 mmolrard ﬁlé&%ﬁq @R mkiveremixesbl ed t o
room terrperatt%eqhémﬁ a%0ThL Sin P@rﬁbckhw@k Qﬁagm&a@w’é M%?m?ﬂldem tkl opwi se at

roomtenperatufe and severe Toam ng present. ure was dil uted
with ether (50eriNgdheirqastion was crelp \)@150%’? IWF@da‘PE?raW%G‘NW%H&@ 88ur. The

precipitate tth@%é;%fﬂ?@ldd&iwa@@xtrs&taedmmétﬁyl h&étarel Ohet &t \Agamel@er wher nedi ate

title conpound; am ne derivative, t/ﬁ 3 er as the
HO salt. 25 backwashed once with HzO, dri dover 2003, ered, and concentrated under

15 reduced pressure to yield 571 mg as a foam. This material was purified via silica
gel chromatography employing the chromatotron and using a 4000 micron rotor
while eluting with a solvent of hexane/ethyl acetate 1:1 to yield the title
compound (294 mg, 56%) as a brown solid. lon spray M.S. 427.3 (M*-1).

Calculated for: CygH25N204S2 F- HoO:
20 Theory: C51.08, H6.09, N6.27.
Found: C51.29, H5.63, N86.29.

Example 7
Preparation of [2-fluoro-2-(4-(3-
25 thienyl)phenvlhpropyll{(methvlethylisulfonyl]amine.

F
H,C n? CHa_
_'s|_<
O CH,
s N

a—

Scheme VI, Step A’: Into a 50 mL single neck [2-fluoro-2-(4-
30 iodophenyl)propyl][(methylethyl)sulfonyilamine (150 mg, 0.39 mmol, prepared in



30 January 2004 WO 00l 66546 pcT~soo~o0s~3a -1 O'i Preparation of: OHH O ~ ~
NS/ OOOB I Oln a 250 nmL 3 neck flask fitted with a s89 PpRaNaAR04

t hernoneter, 1.05 g. of propanesul fonyl chloride was added dropw se to 2.10
g. of the amne derivative 5 prepared directly above, and 2.14 g. of DBU in
THF (60 nL) while stirring at OC under a nitrogen atnosphere. The reaction
was aIIowe gmto roomtenperature and stirred over hi s

t emper at ur e. I)Ig("g/g?"l‘Le norni ng, reaction was concentrated ugg%gor@%"asced
vacuum The resulting oil was taken intqQ ethyl acetate and the organic

| ayer was washed two tinmes with H20, dr P&d over 1o Na2S04, and concentr at ed
under reduced_vac as an _oil . Thi terial urified
via silica geel"a'E‘Rf:)‘ﬁL{"é?g}('S%‘Q’g’ B% DRIOV R BCIRHF S R @t "%?Hdp?@?‘ﬂ a 4000
m cron rot or catidnetegBOMg)@.56 mmod asﬂltatmins(niphbawmeémlhmbamrﬁ(m(ﬁ 2 to
yield inter t v ( 109 as an
i1 lon spr b tioh yRoRoHBiHeq W bR ABE L F) (e miRre Wa

y2-(4-(3.5- diheatedral 4 G |upHehatingnd fop h8 toarey Jihepebatticpnedshadoatddhiol rpsml fonél | am
H'C E
:jln r6ect Iy abc?\;g @gsg'gah%ﬁg%rea 'MF%élﬁI?‘orm%géglpw ng%;étﬁ%tééna/‘ﬁ'ﬁé@g?r,e 0.71

mmol ), sodi ufcetgibdihthe organic l@uemaSasepamtﬁm a0t wasbed tice withirlP, dried
tetrakis(tri h oxane
(0 1) “wer e“’?n@";*‘é%%‘*@?Qgﬁ@%ﬁﬁzéf%*d@“%?uﬁéﬁgaﬁ%cm% PRIGIRE elietiftefia 18
over night. (238 mg) %ﬁ SRRl tHhe resulting @'hwﬁﬁﬁuﬁf@ﬂ v siiea gglom 30 January
2004 WO 00! 6Ghftnatd@ép WhF@WPWQﬂr&ﬂW@&Qﬁﬁa%@@OMﬁﬁoﬁ%foF‘Eﬁd H20 and

t he desired product was ex ed with et hty7ace at organi c | ayer was
e

backwashéd oﬁ&é’”ﬁn"‘f‘tﬁ a-grivenypf kexapgiethykaesiale 73 ép E‘BWGBM'F%F%’BPWW 07 educed
pressure to yng}led%'c}&é anighnw‘scﬂidvuﬁﬁwaymﬂs 34%8 twonspot material was.
purified vi a i ca | J'{ rl\\%ig errpl oyi ng the Chromat otron and usi ng
a 2000 mcro %g } Fa sol vent of hexanel et hyl acetate
1:1to yleldFuoﬂ r ' d {73 ng, 31 % top spot) as a clear
oil. lon,gpray ‘eparation of final title conmpound.
lo Scheme’l, Step B Into a 25,rrL 3 neck flask fitted with a stirrer and
t hernoneter, 22 ng of
{2-[4-(3, 5- d| f I uor ophenyl ) phenyl ] - 2hydég @g@iyl }[(rret hyl et hyl ) sul f onyl ] am
\rll\ﬁ:n CH2Cl 2 | gn ) X g|%d2{z1{%ovmse : hm_ DAS;Il'ln CH2CL2 (3 nb)

ile stijri ere. The reaction was.
al | oved 10 warherpRerip zen;ﬁ'e“:éd."ﬁti‘ﬂ’gﬁgp’ﬁ’?] EY 15 with CH2CI 2 {25 nl).
This organic | ayer was washed with H20 Erlpd over Na2S04, and concentrated
under reduced vacuumto yield 18.4 ng 5‘5 a/yeld oW o H; This material was
purified via silica gel chromatograp
a 1000 mcron rotor while el utlng Wi
7:3 to yield the final title G
lon spray MS. 370.2 (M-1).

7 Chromat otron and usi ng
sol ventOof Oyxane/ et hyl acetate
2 mg, 529% as a 2 0 viscous oil.

Scheme VI, Step A": [2-fluoro-2-(4-
iodophenyl)propyl][(methylethyl)sulfonylJamine (200 mg, 0.52 mmol, prepared in
25 example 1), pyridyl boronic acid (93 mg, 0.76 mmol), potassium carbonate (104
mg, 0.76 mmol), tetrakis(tripheny! phosphine)pailadium(0) (41 mg, 0.036 mmol),
and dioxane/water (20 mL, 3:1) were mixed together in a 100 mL single neck
flask and stirred at 90°C over night. In the morning, the reaction was cooled to
room temperature and poured into H;0O, and the desired product was extracted
30 with ethyl acetate. The organic layer was backwashed once with H;0, dried over
K2CO;, filtered, and concentrated under reduced pressure to yield 235 mg. of a
viscous oil. This material was purified via silica gel chromatography employing



Exam ~l e 36 Preparation of
f (di met h~am no) sul fonyl | f2-fl uoro-2_(4-iodophenyl | aropyl | a%J%%uar)‘_%%J FHO

CHs N p NCH3 25 | Preparation of

f (di met hvl am no) sul fonyl j (2- hvdr oxv- 2- (4-i odophenyl ) propvl |l am ne. HC CH H
OCHs NNS-N O CHs | 30 January 2004 WO 00/ 66546 -108 PCT/ US00/ 08734
Scheme X, Step A: In a 500 nL-3 neck flask fitted with a stirrer and

t her nonet er'YO ¥¥854y of di net hyl sul fanoyl chloride was adRfEHUHPBTHM se to 554
ng of 1-am no-2-(4-iodophenyl)propan-2-of (intermediate prepared in exanple
1) and 380 ng of DBU in THF (125 nL) wBbie stirring at OC under a nitrogen
5 atnosphere. The reaction was allowed to warmto roomtenperature and
stirred over M%ﬁhroaiat@tmrsaﬁdemw A#0P@ migran rater whitenélnting wittaa solventvais

concent r at ed peiRiAénd @rﬂéﬁ?ﬁ%t?‘fﬂ%ﬁé’ﬁ\e 1. I?Efo 8i%§:H|hE tifé cBhlpoWﬂ?gkrﬁ%rflzgf o ethyl

acetate and the ‘organic | ayer was over
Na2S04, and @ém'ﬁéﬂ%dloﬂﬁﬂéﬁ‘y M&sl@@é@ (MiguUm to yield an oil. This

material was Qaiduldté®fbr O, H.sN0,68: gel 1o chronmat ography enpl oying the
Chr omat ot 5oN TABEYUT 6@6S, é&p NG rotor while eluting with a solvent of

hexane/ et hyl Faaed atc;as@aé Hcswechggﬂt ernediate title compound (257 ng, 33%
as a white solid. (Fd) MS. 384 (M). Calculated for: CHN203S1: Theory: C

34.39, H 4.46, N 7.29. 15 Found : C 33 25 IH94' 24, N 6.80. Preparation of

final t|tIe %?ﬁ%%g?_

W|th a st AT F
((di net hyP H‘E‘%ﬂ%@%dny*l [)él- Wm SA_yy') =
CH2C12 (10 nmL) was added dropwi se to O. OQ"
stirring at -78C under a nitrogen at nnle

rery+—=propyl Jam ne in
fh o’CL2 (10 nl) while
g~Beaftion was all owed to
(T2 (&5 fgn,. This organic

warmto roomtenperature and dil uted
04, and concerf’trat ed under

| ayer was washed with H20, dried s
reduced vacuumto yield a yello This material was 25 purified via
silica gel chromatography he Chromatotron and using a 2000

m cron rotor whil t of hexane/ethyl acetate 3:1 to
gcrﬁslmawetegm ngwﬁmm

yield the fipal title co 57% as a white solid; mp.
115- 117C. |owd§B'P%r3yl)m09y|][995th(/l msqlfonméamnueas@nmgot 3 nEholHpsNanRSh: 3 0

January 2004 0 0/ Lo amerate SR BRN: aybedig, Myt dldesi ) of
4- L~2- (f tdi nER 97‘%!&1(??%3 &g 1-6r0mPRetielis( !Lﬂmlemdmosphme palladlum(o) (75 mg,
0.65 mmol), dioxane/water (30 mL, 3:1) were mixed together in a 100 mL single
neck flask and stirred at 90°C over night. In the morning, the reaction was
cooled to room temperature'and poured into H,0 and the desired product was
extracted with ethyl acetate. The organic layer was backwashed once with H,0,
20  dried over K,COs, and concentrated under reduced pressure to yield a viscous
oil. This material was purified via silica gel chromatography employing the
Chromatotron and using a 2000 micron rotor while eluting with a solvent of
hexane/ethyl acetate 7:3 to yield the titie compound (143 mg, 30%) as a yellow
solid. Material was recrystallized from ethyl acetate-hexane 1:1. M.P. 155°-
25 157°C. lon spray M.S. 373 (M* - 1),

Calculated for CooHzsN.O.SF:
Theory: C 64.15, H6.19, N 7.48.
Found: C 63.91, H5.96, N 7.37.

30



i sJ~ropvl phenyl | benzenecarbonitrile. H~ CH3 NNS-N O %3§J§%a'?§§§@z{ ation
of '
4-f 4- (2-(f (di met hvl am nol sul fonyl | am no}- 1- h~, dr oxyi sopropvl ) ~ahenvl | benzen
ecarbonitrile. OCH3 -S-N O CH3 NC Schene VI, Step A
[ (D met hyl am no) sul fonyl ][ 2-hydroxy-2-(4 1o iodophenyl)propyl]an ne (384
ng, 1.0 mol,, pk&Rared in exanpl e 36)) 4cyanobenzene borg 4 (191 ny,
1.3 mmol ), potassiumcarbonate (179 ng, 1.3 nmol), tetraki S)EJtSrI p enyI
phosphi ne) pal | adi un{0) (58 ng) 0.05 mml@)@ and di oxane/water (60 m., 3:1)
were m xed together in a 100 nL single ck flask and stirred at 70C over
night. In the norning, the reaction \Mgé coal sg to room s5 tenperature and
poured into I-Ilgr F' Q]‘e4 X tracted with ethyl acetate.
The organic | h A AT AP A Ay eH%O dried over K2C03, and
concentrat ed Teet Pr esstre -t - Seous oil. This two spot
material was purified via silica gel chrq tog:raph enpl oyi ng the
Chromat otron and using a 2000 m cron rotorls W Iegeisutl% with a sol vent of
2 o nethylene chloride/ethyl acetate 9: K rmsdlatetltle
conmpound (255 ng, 71 % bottom spot) af ite so?chFD) MS. 359 (M).
Cal cul ated for: C~-8H2~N3(3S-'/4 oaQLy. C 59.3 HS5 77, N 11.54. Found
C 58.89, H5.63) N 11.26. 25 D January 2004 WO 00/ 66546 -110
Preparation of final title dbapetds PCTI US00108734 Scheme VI, Step B: Into
a 25 nmL 3 neck flask fitted with a stlrrer and thernoneter, 209 ng of
4-[4- (2-{[H di mret hyl am no) sul chlyI ] am no} - 1- hydr oxyi sopropyl ) phenyl ] benzenec
arbonitrile in CH2C12 (2 nm.) was added dropwise to 5 0.07 nL DAST in CH2CL2
(3:m) mhlteﬁﬁwéﬂ@g_e&_:[éﬂmw&&ogen at nosphere. The reaction was
allowed to st fenylaminaiets onyijlenzaldelydeh CH2C12 (25 ). This
organi c | ayer was vvashed w th H20, dr| ed over Na2S04, and concentrated
under reduced vacuumto yield a solid. TH,§ l'érl @I purl fied via
silica gel chromatography enpl oying the ChrOde n_f using 10 a 2000
' [ [ i : g dp{l acetate 3:1 to
39 as a |teasoI|d (FD) M S

yield the final title conmpound (1

361 (M). Exanple 38 15 Preparat
(2-i4-(3-aninophenLr!) phenylH 2f LAgrgpropvl }i (di met hvl am no) sul fonyl | ani ne.

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

iodophenyl)propyl][(methylethyl)sulfonyllamine (1.05 g, 2.7 mmol, intermediate
prepared in example 1), 4-fbrmylphenyl boronic acid (564 mg, 3.5 mmol),
potassium carbonate (483 mg, 3.5 mmol), tetrakis(triphenyl

15  phosphine)palladium(0) (162 mg, 1.4 mmol), and dioxane/water (60 mL, 3:1)
were mixed together in a 250 mL single neck flask and stirred at 90°C over night.
in the morning, the reaction was cooled to room temperature and poured into
H20 and the desired product was extracted with ethyl acetate. The organic layer
was backwashed once with H;0, dried over K,CQs, and concentrated under

20 reduced pressure to yield a viscous oil. This material was purified via silica gel
chromatography employing the Chromatotron and using a 2000 micron rotor
while eluting with a solvent of hexane/ethyl acetate 1:1 to yield the title
compound as a pale yellow solid. This material was recrystallized from ethyl
acetate-hexane 1:1 to yield the intermediate title compound (519 mg) as a solid.

25  lon spray M.S. 360 (M* - 1).



H.CF NHR CH3 NNS-N O CHa

[ (D met hyl am no) sul fonyl J[2-f1 uoro-2-(4- |odophenyl)propyl?%d?ﬂé"Xgﬁﬁﬂ 1.0 2
0O mol ) prepared in exanple 36), 3-am nobenzeneboronic acid (201 ny, 1.3
mrol ), potassium carbonate (179 ng, 1.3 nmol), tetrakis(triphenyl
phosphi ne) pal | adi un(0) (58 ng, 0.05 mml), and di oxane/water (60 ni, 3:1)
are m xed Lﬁgﬁh&g& in a 100 nL single neck flask and stipeggls %g%QC over
night. Int norni ng) the reaction is cooled to roomtenperature an
poured into H20) 2 5 and the desired product is extracted with ethyl
acetate. The organrc | ayer is backwashe®’once with H20, dried over K2C03,
filtered, an ncen r § reduced pressure. The crude material is
purified via I 30 January 2004 WO 00l 66546
PCTNSOOI 0873 eg 1 ggz onatotron and using a 2000 nicron rotor
wi th hexanel HQ provrde the title conpound. Exanple 39

Preparati gn
f(di et hy?a (H

yl)aropyl | ani ne. %éégﬂ%}r{% hn% rlaé,féﬁp][‘iemlleaehen

with a stir réhermmmatéreﬁrimr(rbhssdrpxﬁmeigykﬁ- met hanesul fonyl chloride is added

d t

arnpﬁ\(l)mp?r:nyf) zlﬁ {Fﬁeﬂ%l)%ﬁl rygérsgg)&tﬂl)flgﬁ% bﬁnf%{crinewg)e (5 omr%/I'TaCrri_rjzn Epr epar ed
in exanpl e 3&)L)avas mdlﬁgonwlsw19|mH-FAﬁIZfSChiz@LmtﬁSIrBL)swmilerstm@gaat-OC under
a nitrogey atZRsphgsa nuTngeﬁ %HsFHé‘re' ReHctipds ooo@c;]m W& {?Pr'SbFne”per ature

and then stirred overni erature. € norning,

reaction is é@iﬁ@@ﬁi“ﬁ&?@g dﬁWG@W“P&ﬂx@&%@Murﬁ“'W@%'éWt wag Wﬂﬁh@lﬂl al is

taken into etflH @@né@%@é}t@ag@ ﬁrtéeecpraraaraoﬁcérﬁréﬁéd U HREARBdVABUhTES Wi th
H20, dried over |tere concengrate under reduced vacuum

This crude md® (\é'reldaﬁ” Pl B M9 %th\wa&eréql Wags Pugtied Wi sHica osteupmategRgyyi ng t he
Chr onat ot r on eniloyirsg the ChréMaidtih @hausingtzD2008 inftrdrercisraltaiehanltingogtred € el uent
28 g; g\pl)laﬂgt It gﬁlvsptt of%exar@etllé\ypacetateg A %apnrg\%crié/ thzeof?nAéI V}% gc?r{rgc?USnAc'iG(O 313]72 Exanpl e

[.(di met hyl am668y, bottbmrspot)fad-d White solid- fidh §iFraydt.8Bysa&g (W1 -)Bul f onvl | am no) phern

~phenvi | pr Op\d&&fﬂt@&fcr'&]?l—l@ Qogs F:
- Theory: C62.79, H6.10, N 3.85.
Found: C65.22, H6.13, N 3.21.

20
Example 11
Preparation of {4-[4-(1-fluoro-1-methyl-2-
25 methylethyl)suifonyllamino}ethyliphenyl]phenyl}-N-methylcarboxamide.

F X
H3C H ('? CH3

Into a 50 mL single neck flask, 1 mL oxalyl chloride was added syringe
wise to 4-[4-(1-fluoro-1-methyl-2-
{[(methylethyl)sulfonyllamino}ethyl)phenyllbenzoic acid (150 mg, 0.40 mmol,

30 prepared in example 4) in CHxCl, (10 mL) while stirring under nitrogen at room
temperature. Immediately, 1 drop of DMF was added by pipette initiating a
foaming of the mixture. The reaction was stirred one hour at this temperature
and then concentrated under reduced vacuum to yield a white semi-solid. This



Hii CHs NNS-N O CHs NH i O=S=0 PCT/ US00/ 08734 In a 250 rﬂ?a?% ddask
fitted wwth a stirrer and thernoneter, 356 ng of 2- propanesu? 12
chloride is added dropwi se to 350 ng of {2-[4-(3 _

ani nophenyl ) phenyl ] - 2-f | uor opr opyl } [ (di met hyl ami no) sul f onyl ] am ne (prepared
i n exanple 38) and 380 ng of DBU in THF (125 (rjn_) while stirring at 0C ;Jnder
a nitrogen ere. The reaction is allowed to warm t erature
and 10 ?hen@épal%r%r@d overnight at this tenperature. In thgc{nlggdral]lo%ﬁppth
reaction is concentrated under reduced vacuum The resulting material ‘i's
taken into ethyl acetate and the organl'é5 Fayer |s washed t\/\g tlgES W th
H20, dried ov Na2504, fil.ter nd co er rreduced vacuum
This crude m:ﬁ%t?ri IVES Plased;ipto ‘IE-PFQ oH g ‘%{9 ﬂ?‘%’ﬁﬁ DY SUHRY SBEPDYi ng t he
Chr omat ot r on chAO%LrsethylamirkDiDGvatsr (3i mk)oat roarhaempébiakurb exdied eiidiyre vaset at e

1] b - - 20 H2N~SO
30" Janvary” 2081658t GBiobkclnin€ FERAND dne sER, Faf Sabisiatpstinsen ElipfOnam de.
O H2N-S ~ ~ BRCOIPGIHAIBS0a0firG/ilvér lakerinta ERgSllahdthd oghhienayde wad. 0 g, 3.9
mied t oget napeh 8T ERG A HaS, idd dhel k:0bs RN PG Rert "under ' ¢
ni trogen at myepkiam &0 yiekl 159611@&5 aisemi-solice  Thiamatenal was pu:mfl@dmarsﬂitedeUnder

reduced vacugdfbiRbel bAbRKBThEER b Eof SRRAUR] shobnonl 0% 2 3

white solid sTuse purrfication. lon spray
MS. 235.9 (Wle e}@npw@b@(%h(qmobmethylene chloride/ethyl acetate 1:1 to yield the

4-f4-(1- hvdrqmucamssw 51%h,! mgaewmékaw fI8R¥biag M BOESS. WM}RhgnV' | benzen

esul fonam de br onobenzenésul f onanmi'de (236 ng) 1.0
mml ), t i %éﬁg s F 15 derlvatlve prepared in exanple 35 of

. 714
S”UC“”e' Found C 59.92, H586 N 6.84.

Example 11a

15 Preparation of {4-[4-(1-Fluoro-1-methyl-2-
{[{methylethyl)sulfonyllamino}ethyl)phenyllphenyl}-N- methvlcarboxamlde
(enantiomer 1).

Into a 50 mL single neck flask, 1 mL oxalyl chloride was added syringe
20  wise to (+)-4-[4-(1-fluoro-1-methyl-2-
{[(methylethyl)sulfonyljamino}ethyl)phenyllbenzoic acid (300 mg, 0.79 mmol,
prepared in example 1a) in CH,CI, (20 mL) while stirring under nitrogen at room
-temperature. Immediately, 1 drop of DMF was added by pipette initiating a
foaming of the mixture. The reaction was stirred one hour at this temperature
25 and then concentrated under reduced vacuum to yield a white semi-solid. This
material was placed into dioxane (20 mL) and added dropwise to a stirring
solution of 40% methylamine (5 mL) at room temperature and the mixture was
stired overnight. In the morning, the solution was concentrated under reduced
vacuum and the resulting oil was taken into methylene chloride and the organic
30 layer was washed once with H,0, dried over K,CO,, filtered, and concentrated
under reduced vacuum to yield 271 mg as a semi-solid. This material was
purified via silica gel chromatography employing the Chromatotron and using a
2000 micron rotor while eluting with a solvent of methylene chioride/ethyl acetate



OHHO~ NS OOOBI (575 ng) 1.5 mmol ), sodium carbonate (1.2 nL of a 2.0
Msolution, 1.5 nmol), tetrakis(triphenyl phosphine)pall aépdﬁ‘ﬂ‘@ﬂ?@@“ nmg)
0.65 mml)) and dioxane (20 nmL.) are m xed together in a 50 nL single neck
flask and stirred at 70C over 2 o night. In the norning, the reaction is
cooled to roomterrper ature and poured into H20 and the desired product is

extracted acetate. The organic 30 January | 66546
-114 PC TN&@P% 4 | ayer i s backwashed once with H20, d??p@sot\)é@seﬁpmm:%

filtered, and concentrated under reduced pressure. This crude material is
purified via silica gel chromatography @Rpl oyi ng the Chr omat ot ron and usi ng
a 4000 n‘icroHroth tO{DOVIdetg?tlt conpound. re&gration of final
title compourd!t ﬂgﬁtée t ?Qﬂﬁ'ga3%°é)ﬁia3"m'€(§9" ISPt M with a
stirrer and t3gerngaretgr, 412 rrg of :
4-14-(1-hydrag 1 rret yI Zﬂé h/\él et hyl ) sul fonyl ] am no} et hyl ) phenyl ] benzen
esul f onam de_?;< @:Foz Oadded dropwise to 0.14 nL DAST in
CH2CL2 (10 58826 Q%C under a nitrogen atnosphere. The
reaction Ps qUB%oCP%%'F'ﬁr Nr%%‘mterrperature and diluted with CH2O 2 (25
mL). This organic |layer is washed with H20, dried over Na2S04, filtered,
and concentrated under reduced vacumaﬂéi]gsmrude material is purified vi a

o Potor SRR IR Rl T 2R 400
conpound., Ex ('l.‘-.'qﬂ[m othylisi fon fonyllamipol enviihanyI-N-theth Icarboxamide
N-(2-f3- !élouo B :uor o- 1- net hyl - 2- ( pr oaane- 2 sul f onvl am no) 20
ey o heny! 4kl o S o e g 2 "
(1.37g, 28.00viseol (3)-4npis( 1afutd>eaﬂ1-trmtaylsa-i rred solution of 2fluoro-4-brono
benzyl brom bRt sdifbroRatifBletnynpndhyipENESR: 689 (5’66 mg! 0.79 mmol, .
15 prepared in example 1a) in methylene chioride (15 mL) while stirring under
nitrogen at room temperature. Immediately, 1 drop of DMF was added by pipette
initiating a foaming of the mixture. The reaction was stirred one hour at this
. temperature and then concentrated under reduced vacuum to yield a white semi-
solid. This material was placed into dioxane (20 mL) and added' dropwise to a
20  stirring solution of 40% methylamine (5 mL) at room temperature and the mixture
was stirred overnight. in the morning, the solution was concentrated under
reduced vacuum and the resulting oil was taken into methylene chloride and the
organic layer was washed once with H,0, dried over K.COs, filtered, and
concentrated under reduced vacuum to yield 391 mg as a solid. This material
25 was purified via recrystallization from hexane/ethyl acetate 1:1 to yield the title
compound (231 mg, 49%) as a white solid. lon spray M.S. 391.4 (M* - 1).

Calculated for CzoHa5N203SF-1/2 HLO:
Theory: C 59.82, H6.52, N 6.98.
Found: C 59.78, H 6.53, N 6.89.
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30 January 2004 WD 00/ 66546 -115 PCTI USO0/ 08734 anbi ent t gﬁer at u&& Jénder
nitrogen. The reaction was stirred far 4 h at anbi ent terrg
poured into H20 (150 m.) and extracted with Et QAc. The organic |ayer was
washed with brine, dried (MyS04), filtered, and concentrated in vacuo to
give the internediate title conpound as a brown oil (3.85 g, 96%.
El ectrospr gSpectrum M= 213, M+2 = 215 Preparati
1-14- (4,4 g&’%&?ﬁ% anet hvl -f 1 (3. 21di oxabor ol an- 2yl ) phenv %ﬁqg{?%ﬁe O~~0
B O 10 4-1o0do acet ophenone (10.00 g, 40.64 nmol ), Pdd 2(dppf).CH2A 2 (1.00
g, 1.22 mmol) dry dioxane (160 ni) and’® 3N (17.0 nm, 121.96 mmol) were
conbined in a dry flask whi ch had bee %r ed with N2 several tines.
Pi nacol borape %—@ﬁj and the reaction m xture was
heated at re3 ; t"m 05‘11‘—4““* 'fﬁ' “‘;‘THDV hyle '?rrbl ent {emperature, poured into
Di et hyl ethe ["Lh‘('%t@é')?.“iff’” ingiethylpL % NaginelipyioRebox@mide. br i ne. The
D ethyl ether was dried (MySQa), fllteredH d 'fhgl QItCng concentrated in
vacuo. Purification by gradient chromat 02Ky ON ca (hexane, 5%
Et OAc/ hexane) followed by recrystalliz§ (h xamﬁZ Me 6.4 g (649 of
the internediate title conpound a @ powder 0 Pr %par ation of

| anyl oxv-propionitrile. Sid p/ \ OB

2-[4,4,4.5.5-Tetranethvl -f1. 8. 21

di oxabor ol an- 2- ~~~henvl | - 2t y Nneiti|_g

O- CN 2 5 Schene Va, Step A 1H[4-(4,4,5,5-Tetramethyl -[1, 3, 2]

di oxabor ol an2yl ) phenyl - et hanon@ (1.0 g, 4.06 mmol) dissolved in THF(1.0 nl)
was addedsto Znl AntoG SBMLgsikYle heckmdsk, 1 Fid. dxaiys cBibride Rels BHdddis@ingeder N2 was

added dr opwi ﬁ’%ﬁgﬁ/?%(ééﬂgm%me%kéég nmol ) and the reaction mxture was

Stirred at a anuary 04 WO 00/ 66546 -116 PCT/ US00108734
t enperat ure {Mmtmlghw)sulfneyl}aaﬂmﬂneimgpmarvyt]bsnzomlcemﬁoang a4 kol NaHCCs,

H20, washed Wekngre}a hgﬁam%"‘?ﬂ‘e‘:%?" meZlLVB% Etﬂ? p@[]gd goeggijr ted | n vacuo

to give the Internediate ti
Pr epar at i on ©Mmperatuien dmmedigtaly 41 drop-af &MRawes Iaﬁﬂedi by plpette initiating a

, 3, 21di oxabofahiy at-tié Mﬂb@”ﬁ%ﬁ@?&% v?zfsogtm}é r&%@hgmgﬁe@%&ur@ HHA O

~ NHz Schene Va, Step B: Borane dineth suI 0 mol)
was added dr@lihea cperentmatgdundes resiuced wm;q yield agvizite stinyssatithr Thian- 2- v )

10 phenyl ] - 2mafdriEPldypiabediny 'PP1F11d)ﬁ~QPhﬁ@laHd§éd @rob@us%]lﬁa%tlrrﬁ'ﬁ(ss%lml) indry

THF (20. Om) fa‘,#ojag_ée nt t enmper at ur e. ter the init exot ferm
reaction m x¢ dapiog "awat%ﬁmkbﬁ ra?mrt@mpgggtqrg,anﬂ the ebdurevaso anbi ent
t enperat ure simtédcovermdmdhbme&nérhm‘g/ ﬂh@dslotdtn@ﬁ wals conBsRithé R Ribriilducedhe
reactlozﬁlvas dlluteccij%vl OQ taggnr ‘Sgélrredfor approximately 1 h.
The res nfUHTandlpe rgsuting ol was Bellzandhihereroaniaiaygnwasd used in
t he next reawashed.once with H20, dried over K2COs, and concentrated under reduced

vacuum to yield 167 mg as an oil. This material was purified via silica gel

chromatography employing the Chromatotron and using a 2000 micron rotor

while eluting with a solvent of methylene chloride/ethyl acetate 1:1 to yield the

20 title compound (97 mg, 60%) as a viscous oil. lon spray M.S. 407.4 (M* + 1). -

Calculated for Ca1HayNoOsSF:
Theory: C 62.05, H 6.70, N 6.89,
Found: C61.32, H6.69, N 6.85.
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Preparation of N-f2-Hvdroxy-2- f4(4 4.5.5-tetranet hyl 11 3
di oxabor al an- 2yl') phenyl | proavl } - 2- pr opanesul f onam de. 3§¥anm¥y§90420

| sopropyl sul fonami de (0.313g, 2.2 rnnol) is added to 1 Am no- 2
[4(4,4,5,5-tetranmethyl -[1, 3, 2] di oxabor ol an- 2-yl) - phenyl ] - pr opan- 2- of
hydrochl oride (0.627 g, 2.0 nmol) in CH2C2 (20 nL) at 0 C. Triethylam ne
(0.505 g, 5.0 mol) is then added and the resulting mxture is stirred for
4 h at 0C. WROUVFES#Hction mixture is extracted with H20, WRSHESONEBM bri ne,
dried over magnesium sul fate, 25 filtered, and concentrated in vacuo. The
residue is purified by chromatography omisilica gel wth Et OAc/ hexane to
provide the internediate title conpound. 30 January 2004 WD 00l 66546 -117
PCTNS00/ 08734 Preparatlon of Eggﬂmmilg

N-f 2-(4' - cvanitiepsrh ; {4 it '

propanesul f odiametiy i Sty BhenyE .

(4- Brono- 2-f | uor o- phenyl) acetonltrlle (0 255 g, 1. 19 nnDI) 5
PdC 2(dppf).CH2C12 (.039 g, .048 nmmol) andH,C
N-{ 2- hydr oxy-2-[4(4, 4, 5, 5tetranethy| [i

di oxabor al an- 2- yI)phenyI}propyI} 2- prop _*%?13839, 1.0 mol)
are mxed together in dry DVF (30 ‘ N2 at a ie , tenperature.
To this stirred mxture is ad%ﬁd Ne (1.25 nmL, 2.5 nmmol) and the
resulting mxture is heated amd s d at 80 C for 6h. The m xture is i0
cool ed and poured into EtOAC. ThHe EtOAc is extracted several tines with
H20, washed with brine, dried (wgso4) filtered, and the filtrate

evaporated in vacmeoa@brrﬂ_n&hggr@ehmagn1%Lb§ay&%r@b%as%dws OAc/ hexane
gives the internediate h@ tle conpound 15 Preparation of 4 4' Am no
ethr~l - -flud‘f'%ﬂﬁéﬁgr(fd FRr11ethYr oxv- pr opel - 2propanesu|fonam de. \ / \ O

Ii l[42N( 4[\FS 2{ﬂﬁnmthlﬂefhyl?;éu|ﬁﬂ@|]ﬂhmie}dw)p&uhil]bd?z&§a@idr(uo fg00. @\mh&woll s added to
cyanone r.o- e rox
2-pr opanesﬁl P&W%‘@ exagnlg) Cg'\ 8? @Xrﬁ\él"yjh It ’I’i/flg ‘("@éhﬁ'}":‘g%/m $'R@M esul ti ng

sol utionibos Imapadtmdlmrhema&@ atdroedl DMFfveds ddUedTB}qoubawhmamm anxture is
cool ed and a(fédl i eg cauitous nce | ection of the

preci pi t at ed "EPNY OB TSt i reiﬁcg?ragafﬁ rr?cﬁp@? H@%ﬁ aj this qu?qeéa?:’fﬁ'rpound
30 January 2@0d b Gdicéstbated uhde rBalidedSeBLOBIAB4ield a white semi-solid. This

- material was placed into THF (10 mL) and added dropwise to a stirring solution
of20M ethylamine in THF (0.5mL) at room temperature and the mixture was
15 stirred overnight. In the morning, the solution was concentrated under reduced
vacuum and the resulting oil was taken into CH,Cl, and the organic layer was
~washed once with H20, dried over K2CO3, and concentrated under reduced
vacuum to yield 151 mg as an oil. This material was purified via silica gel
chromatography employing the Chromatotron and using a 2000 micron rotor
20  while eluting with a solvent of methylene chloride/ethyl acetate 1:1 to yield the
title compound (127 mg, 85%}) as a viscous oil. lon spray M.S. 407.4 (M* + 1).

2




Preparation of N-(2-(3-Fluoro-4'-f
1- hydr oxy- 1- net hyl - 2- ( pr opane- 2sul f onvl am no) - et hyl ] - bi phg(r)]ijl? %q’ O%Af hyl ) -i
sobutvramde O~ ~/ ~OHO _~~ nHI "HSF OTo N2-[4-(4"-am no
et hyl - 3' - f1 uor ophenyl ) phenyl ] 2- hydr oxy- propyl -2 5 propanesul fonam de (0.104
g, 0.26 mol) in dry CH2CI2 in a 12 nL vial is added Et3N (81 pL, 0.50
nmml ), and isobutyryl chloride (34 p.L, 0.32 nmol) respectively. The
reaction viWPO0MesS4t i rred overni ght at anbi ent tenperatur @THROBBLY| ting =
m xture is diluted with CH2C12, washed successively with 1 M HCl, saturated
NaHC03, brine, dried (MyS04), fil tered,-7and concentrated to give the
intermediate 1 o title conpound. Preparation of final title conpound Schene
|, Step B: To DAST (26L 0.2f0mm|) in @@mw 8 m) under N2 at -78 Cis
BroDars 414 1 othyl<d

sul fonyl ani' nalfme itlfethw hiyrhinglgthv phi 2 {trotichml #e 0928 g, 0.20
nmol ) in CH2Cl 2 (1 0 rrL) FoI | owi ng addl ti oH, (Eh Fd G)cecapetone cool i ng
bath is replaced with an ice water bath angd th re g m’xture allowed to
warm to anbient tenperature. The reactio yture”i s idi | d with CH2C12,
extracted with H20, dried (Na2S04), filtd and th&fi ate is
evaporated to dryness to give the ¥ 2 >~ conpound. Exarrpl e 43
Preparation of N
N-(2-f3-Fluoro-4'-fl-fluoro mefhy - (propane- 2-sul fonyl am no) et hvl | - bi ph
enyl -4-yl)-ethyl)-acetam de. _S bs O CHa 25 30 January 2004 WO 00l 66546
PGT/ US00/ 08734 -119 Preoaration

N ( 2- ~3- FPuor o- 4' o Q5H>F'H-r§lﬂg|eﬁﬂﬁ’éﬂﬁ§l1 -1znle9x@iyl@@iwtdggwqaww@m'mgﬁ) et hvl | - bi
phenyl - 4y1 ew"ggtb@pe(tﬁnbdﬁ -ty 19- - FOHHOCH3I NOCH 3 5 To

N2-14-(

et hyl - -fI ugﬂ(@ﬁﬁéﬁw)ﬁlﬂg%?yﬂﬁ'ﬁ'”ﬂmwew'l?ﬁs}?O@ﬁ?'e;5%%%\9» PSRaRTEe (0. 1049,
0.26 mml |lpt@amdmaé)(anpteaﬂanﬂﬂ-lzc&(wmmué&)mngIﬁndér}'nl & rbéma 12 ni

Va1 20 A e i) B é‘@ﬂs»?q%?ac@&d&mmdp&avn% ent
Lemer o 32@‘@3;; T M TR
nconcehitra r olig. “Thi : :
end concem r YT SRR MR R e EoMRConEloH ot on o
lc\:'j__'(zgl {2%0 : I3ug1r°3) 4H%Fﬁyrﬁﬁndé\{% Fla%nffﬁ a? rc%q?%qnoé%%@m &% the mixture was
2-sul f onyl arrﬁhrégqa@wwp bilp H@mprm»g }theascwymgn waecentedtaiedosdegredoc&D ol )
R A e it Syt b ek g U LT
anbi ent Washed once with H>0O, dried over K2CQO3, and concentrated under reduced
vacuum to yield 271 mg as an oil. This material was purified via silica gel
chromatography employing the Chromatotron and using a 4000 micron rotor
while eluting with a solvent of hexane/ethyl acetate 7:3 to yield the title
20 compound (141 mg, 62%) as a viscous oil. lon spray M.S. 433.3 (M* + 1).

Calculated for Ca3H20N203SF:
Theory: C 63.86, H6.76, N 6.48.
Found : C62.93, H 6.40, N 5.95,



tenperature. The reaction mxture is diluted wwth CH2Cl 2, extracted with
H20, 2 o dried (Na2S04), filtered, and the filtrate is evaddaryani2pQs
dryness to give the final title corrpound. 30 January 2004 WO 00l 66546
PCT/ USO0/ 08734 -120 Examal e 44 Preparation of
N-(2-(2-Fluoro-2-f3'-fluoro-4'-(2-nmethanesul fonyl am no) - et hv~b~henyl -4-vl|p
rop~~ 2-~~ ulfonamde NO- Ho OCHa O~i -Sii OP of

N- ( 2-(3" - Flvg(gg%ﬁ%%% f 2- met hanesul f onyl ani no) - et hvl | - bi phe]'él&ﬁeg@u-&n

hvdr oxy=pr opel ) - 2- propanesul fonam de HC Oii -Sii OOHHO CHB N _O ChHs
N-2-[4-(4'-Amino ethyl -3 -fluorophenyl yphenyl ] 2- hydr oxy- propyl -

pr opanesul f onam de (0.104 g, 0.26 nmol reared i n exanpl e 42) Et 3N (81

wL, 10 0.50 ). and angle; 1. (23 ~L, 0.30 rmol) are
conbi ned wit gm) 'Qimtimué The reaction vial i
stirred over¥ Ellleh® i = g m xture is dlluted
w th CH2Cl 2, vvashed successwely vmth 1 M HCl saturat ed NaHCO03, brine,
dried (l\/gS04) filtered, and concentrat eth Fpr Qje CHg internediate title
conmpound. 15 Preparation of final title ﬂ— me |, Step B: To a

sol ution of DAST (26 ~L, 0.20 nmol) 5Ol 2 (0.3 nLQ;Hunder N2 i s added

dr opw se
N-(2-{3" -fluoro-4'-[2-nethanesu | am no) et hyl ] - bi phenyl } - 2- hydr oxy- pr opy
| ) - 2- pr opanesul f onam de (0. 0949, Omol) in 2 o0 CHRC2 (1.0m) at -78 C
Fol I owi ng addition the dry ice actone-cool ing bath is replaced with an ice
wat er bath and the reaction Ne al l owed to warmto anbi ent tenperature.

The reaction mxture is dil uted with CH2C12, extracted with 30 January
2004 WO 0§/ 66546 -121

Into a 100 mL single-neck flask, 49 mg of acetyl chloride was added
dropwise to 200 mg of {2-[4-(3-aminophenyl)phenyl]-2-
fluoropropyi}[(methylethyl)sulfonyllamine (prepared in example 5) and 63 mg of
triethylamine in THF (25 mL) while stirring under a nitrogen atmosphere at room

10 temperature. The reaction was allowed to stir at this temperature for 2 h. The
- mixture was then poured into H,O and the desired product was extracted into
ethyl acetate. The organic layer was backwashed once with H.0, dried over
K2COs, and concentrated under reduced vacuum to yield 193 mg as a foam.
This material was purified via silica gel chromatography employing the

15  Chromatotron, using a 4000 micron rotor and eluting with a solvent of
hexane/ethyl acetate 1:1 to yield the title compound (121 mg, 54%) as a white
foam. lon spray M.S. 391.2 (M*-1).

Calculated for: CgoH2sN203SF:
Theory: C61.20, H6.42, N7.13.
20 Found: C60.28, H6.40, N6.76.



PCT/ US00/ 08734 H20, dried (Na2S04), filtered, and the fil |
evaporated to dryness to give the final title conpound. E?((g%rﬁ.lg'rﬁgom
Preparation of

N1 2-(2-Fluoro-2-f3'-fluoro-4'-(2-(propane-2-sul fonyl am no) - et hyl ) bi phenvl -
4-vl | propvl }-2-propane sulfonamide. NS~ H3 OCHa Oii - >SOF
Preparatio

N(2-f3" -f ﬁfgéﬂgf%ﬁ-fz (propane- 2- sul fonyl am no) - et hyl ] - bﬁcg esrqg//?sj%yl | - 2- hydr
oxy- propel ) -2-propane sulfonamde. HCOHHOCH3 N _OCHs Oyt --S Zo
N-2-[4-(4"-Am no ethyl-3"-fluorophenyl )'Zﬂ'renyl ] 2- hydr oxy- propyl - 2

propanesul fonam de (0.104 g, 0.26 mol a,lred in exanple 42), Et3N (81

~ L, 0.50 mm IrE ?ar}l%nl,oi p{EB Qy]_l-.ﬂ;sjurlot _n I ¢e (34 p,L, 0.30 mmol) are
Eq@fo%é

conbi ned wit ( [ |‘ T cll.,lf LU ST The, eaCti on vial is
stirred overmgHe M RISy OD i ng nixture is
.diluted with CH2Cl z, washed successively with 1 MHC, saturated NaHCGCs,
brine, dried (MyS04), filtered, and concenig atked t g pr@yi de the
internmediate title conpound. Preparation of nafl_titye Tonpound. 2 o
Scheme |, Step B: To a sol ution of DASFTR¢ O‘{EU;QI) in CH2CQl2 (0.3
m.) under N2 is added dropwi se o 3 '
N-(2-{3"'-fluoro-4'-[2-(propane-2s ~
ropyl ) - 2- propanesul fonam de (0. 1Q0 g
C. Following addition the dry ice 30 January 2004 WO 00/ 66546 -122
PCTNSO0/ 08734 acet one-cool i ng kat hyiys replaced with an ice water bath and
the reaction mxture allowed"to rmto anbient tenperature. The reaction
m-xt ure ig diluted with CH2Cl 2, @xtracted with H20, dried (Na2S04),

filtered,"and the filtrate is evaporated to dryness to give the final title
conpound. 5 Examinrio@ 1) mL single-neck flask, 58 mg of propynyl chloride was added

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

CTTIJ CA

yI&m no) - et hyl ] - bi phenyl } - 2- hydr oxy- p
0.20 mol) in CH2C12 (1.0 nL) at -78

fluoropropyl}{(methylethyl)sulfonyljamine (prepared in example 5) and 63 mg of
triethylamine in THF (25 mL) while stirring under a nitrogen atmosphere at room

10 temperature. The reaction was allowed to stir at this temperature for 2 h. The
mixture was then poured into H,O and the desired product was extracted into
ethyl acetate. The organic layer was backwashed once with H;O, dried over
K2CO3, and concentrated under reduced vacuum to yield 256 mg as a foam.
This material was purified via silica gel chromatography employing the

15 Chromatotron, using a 4000 micron rotor and eluting with a solvent of
hexane/ethyl acetate 1:1 to yield the title compound (130 mg, 56%) as a white
foam. lon spray M.S. 405.5 (M*-1),

Calculated for: Cz1 H27N203SF -1/2H,0:
Theory: C 60.69, H6.79, N 6.74.
20 Found: C60.95 H6.49, N6.77.



Preparati on of N-f2-fluoro-2-f4(2-0x0-2 3- dihydro-1 Hingolo-5

vl ) -phenvl | -aroyvl)2- propane sulfonamide. H.CF H O N_Cﬁgllﬁn'“@r@%o‘* 0
Preparati on of 5-Bronp-oxindole. ~ Br HN O Oxindole (1.30 g, .010 nmol) was
suspended in dry acetonitrile (22.OrL) under N2 and cooled to -10 C. To
this stirred m xture was added recrystallized NBS (2.00 g, 0.011 nol)
portionw se. The resulting suspension was stirred at -10_to s5 10 C for 3
h. The preéY(b?ofG&'f“gd solid was collected by filtration, vESHERW?h H20 and
dried to give the internediate title conpound as an off white solid 1.75g
(82% . Electrospray mass spectrum (M 1-y&= 210, (M1 ) = 211 30 January
2004 WO 001 66546 PCT/ US00/ 08734 -123 Preaaration of

N f 2- Hvdr oxv= 2- ~4~2- 0x0- 2. 3- di hvdr o- 1LEXMAE -5 vI ) - phen~rl | provvl)- 2-
~or opane sul BERamtiep of {1 duorg- S~ HOs 5 To a stirred mxture
of N-{2-hydr 8 sufopyliamigeletiivi

di oxabor al an- 2-yl ) phenyl ] propyl } - 2- propanesul f onam de (0.383 g, 1.0 nmol,
i nternedi ate prepared in exanple 42), PdC ﬁ((fjppp&). 2CL2 (.033 g, .04
mol ) and 5- bronmo- oxi ndol e (0.276 g, 1.3 mdI\/inH _2 sml) under N2 is
added 2M Na2C03 (1.35 nL, 2.7 mmol) and tReyr Nc')'rﬁmxture is heated and
stirred under 1 o N2 for 6 h. The reacti'xture i afHgwed to warmto
anbi ent tenperature and poured in A

G & 100 nL). The organic |layer is
washed with H20 and brine, dried P4) filtered and the filtrate
evaporated in vacuo. Chromatographyy¥on silica gel wth Et QAc/ hexane gives

the internediate title conpqund, 15Nﬁrepar ation of final title conpound.
Schenme |, Step B: To a stirr S tion of DAST (26 pL; 0.20 nmmol) in (0.3
m.) of CH2Cl2 under N2 at -78 C ig added

N-{ 2- hydr ®xy- 2- [ 4( 2- oxo- 2, 3di hydro-1 H-indol 0-5 yl)-phenyl]-propyl}- 2-
propane sul f onami ld® & 00QFL singl@nack faskl 71 nigodfl bmvrpigchididb twazraddaed dry i ce
acet one- cool | t:h o C ' | wat er bath and the
reaction m x?@ﬁltpgﬁgéﬁ?? %@%%Béﬁ@pgﬁ?&}@%er ature. The reaction

m xture is dfiverep@ryii{methyiethydsuliepyliamine dorebatediz exarpled) apNG2304 pf

filt d, i ihb§ £ J final
11"l RIS e g g iy Ao i 2

temperature. The react¥on was allowed to stir at this temperature for 2 h. The
mixture was then poured into H,O and the desired producf was extracted into
ethyl acetate. The organic layer was backwashed once with H,O, dried over
K2COs, and concentrated under reduced vacuum to yield 211 mg as an oil. This
material was purified via silica gel chromatography employing the Chromatotron,
15  using a 4000 micron rotor and eluting with a solvent of hexane/ethyl acetate 1:1
to yield the title compound (130 mg, 54%) as a white foam. lon spray M.S.
419.2 (M*-1).

Calculated for: CpoHagN2O3SF:
Theory: C 62.83, H6.95, N 6.66.
20 Found: C62.49, H6.84, N 6.60.



-124 PCTNSO0/ 08734 Exanpl e 47 Preparation of

f4' -fi-Fluoro-i-nethyl-2-(propane- 2-sul fonyl ani no~- et h, ~I 3§ 834 2084 pheny!
-'4-vl 1-acetic acid ethyl ester. H3 O CHs ~O NO2 5 Preparation of

2- (4-Brono-2-nitro-phenvll malonic acid diethyl ester _ Ol ~Br ~O~0O0O
NO2 Diethyl malonate (3.34 nL, 22 mmpl) was added cautiously to a stirred
suspensi on H((0:96 g, 24 mmol) in dry DVF (50 C under
N2. The res‘g{)t?ggé‘rrltaxture was stirred at -10 to 10 Cf %%T/ﬂgooqﬂvg%

m xture at. 0 10 C was added 2, 4-di brono-ni trobenzene (3.34 ni_, O. 022 nmol )
portionwi se. The m xture was aI | oned t o/®armto anbient tenperature and
stirred overnight. Evaluation by TLC (Ef OAc- hexane 4:1 ) showed only a
trace of starting FRFEFeEF € wWas poured into a two
phase Di et hyP i v Di et hyl ether- | ayer was
dried (MySO4 P , %. Chromat ography on
silica gel, eluting vmth EtOAc hexane 5 95 gave a yellow liquid which
rapidly solidified to give the internedi ajjggtifle Q-_prrp nd (2.50 g, 69%,
np 54-55 C. Preparation of (4-Bronp-2-vitro-Y engl_) Pc acid ethyl ester
O~ ~Br ~O2 o0 NO2 . To a stirred sol yt rated HCl (18.00 nl)
diluted to 72.00 nL with 95% Et hanol
2- (4-brono-2-vitro-phenyl)-nmal oni
The resulting m xture was then he
00/ 66546 -125 PCT/ US00108734 N2 fO :
to cool to anbient terrperatul_[a andypoured into H20 (250 nL). This aqueous
m xture was then extracted w N x 150 nL of Diethyl ether. The Et20 | ayer
was extracted with H20 and 5% CO3 washed with brine, dried (MySOGa), and
" filtered. >Evaporation of the filfrate in vacuo gave the internediate title
conpound as a yel indnvalliogisingle neckAlagk, 9L o isrtatueoa (HmL) Wasfadded

1- Hvdr oxv- 1- ~ 3 vitro-biphenyl-4-vlf-
acetic acid regt? y ISée){ster g?f&’liﬁrﬂtﬁo@ﬂ%ﬁ%@%&%z Pdd 2(dppf). CH2C12 (.077
g, 0.90 mmol )ﬂUamﬂ’TCPHIY{}EWWMM)SQUC[W(]M%(P&P@I%'WHV\PH5) &ndZ6 mg of

di oxabor al an-sgaiin &RaN ih R6IGeY hs%Wﬂﬂ%ﬁﬁHd%%%r n?a%%o%;;neQ FWD

i nternedi ate ed in exanple 42) are m xe ether 1n a ? sk
under N2 ol I%\N@B éyTbﬁf%CB%Wﬁsmanhﬁaﬂﬂfb é%’e?hc'raérsemet"h%sester 15
(0.300 g, 1.Qéolsaabroom @ﬁ&?a@fbﬁ@d&no%nﬁ&temhbr rRadcddVatRnf(Bidl-h

respectively. The e ting mxture |Is stirred at 96 C for 5h.
The reaction SISt t']f’é sal trerated wap qﬁg‘l%@d@@ he degiedaroduct wag i s

stirred over roxgratted T:he ntemhwmma.dél ITHeestgait Paybi WAE badkighad aneb ith t er ed

aggﬁgghwcf lhl h—&o{ﬁ%gﬁ%ﬁl bd;,gand ccgnrcgrt'\tratea unéterr rae Lged \\/’gctuumzto yle?c? 15%' of  H20,

15 as afoam. This material was purified via silica gel chromatography employing

»

Fet hyl ester (2.50 g, 6.94 mol).
at reflux under 30 January 2004 WO

the Chromatotron, using a 4000 micron rotor and eluting with a solvent of
hexane/ethy! acetate 1:9 to yield the title compound (77 mg, 34%) as a yeliow
foam. lon spray M.S. 392.2 (M*-1).

- - Calculated for: C19H24N3033F-H203
20 Theory: C55.45, H6.37, N 10.21.
Found: C55.82, H6.02, N 9.91.



2 0 (MySO4), and filtered. The filtrate is evaporated and @péq{, phed
on silica gel, eluting with Et QAc- hexane to give the mtgg% I a 96(?4?“

conpound. Preparatl on of final title conmpound Schenme I, Step B: To a
solution of DAST (118 ~.L, 0.998 mmol) in CH2CI2 2 5 (0.8 mL) under N2 at
-78 Cis added

{4'-[1- hydr t hyl - 2- (propane- 2sul f onyl am no) - et hy bi phenyl -
4-yl }- acetl‘gzséc%aﬁgt hyl ester (0.465 g, 1.00 mmol) in O—éaslﬁydeéh%

Foll owi ng addition the dry ice acetone-cooling bath is replaced wlth an ice

wat er bath and the reaction m xture alltﬁed to warmto 30 January 2004
WO 00/ 66546 -126 PCTNS00/ 08734 anbi ent rature. The reaction mxture is
diluted with 1 SRFLED with HOE zxa (Na2S04), filtered, and the
filtrate is %tﬁy% S %ﬁet mevide the final title conpound.
Exanpl e 48 P atT on f\lf]t‘ ~ 2

pr opane- 2- sul f on~r | am nol - ethyII-3 ni trobi phenyl -4-yl)- acetic acid. N O-
Hs O CHs HO NO2 To a sol ution of H,C F

{4 -[1-fluoro-1-nethyl-2-(propane- 2- squonyI QA t_gi/ll-&ﬁ ni tr o- bi phenyl -
-yl}- acetic acid ethyl ester. (0.841 ared in 1o exarrple
47) in Ethanol (5.0 nL) is added a]sol of 6. 79@Na 3(15.0 nL) and the
resulting mxture is stirred 1™ NN at™~anbi ent tenperature for 72 h. The
m xture is diluted with H20 ( ) &hd acidified with 37% HCl. Extraction
with Et OAc fol |l owed by drying jS04), filtration, and evaporation of the
filtrate in vacuo gives the title conpound. 15 Exarrple 49 Preparation of
N-f 2- Fl uor o- 2’?‘& rﬁt?Orp 2-% §r‘oq -Eygfn‘ﬂ ine
H-i ndol - 6-yl )~ phenv :

stirred solution of

{4'-[1-fl uoro-1-nethyl -2-(propane-2- sutf
-yl }-acetic acid (0.311 g, 0.71 mol,

|®))e@h I']-3-nitro-biphenyl -
_lg*u.r_eranpl e 48) dissolved i n
|

Et hanol (4.0 nL)/50% H2S04 (3.0 nl) (b eht ature then heated to
90 Cis added zn ( 0.186 g, 2.84 - n divid por§| ons over 30
January 2004 WD 00/ 66546 O,N

10 In a 500 mL, 3 neck flask fitted with a stirrer and thermometer, 2.98 g. of

propanesulfonyl chioride was added dropwise to 3.92 g. of 2-hydroxy-2-(4-
nitrophenyl)propylamine and 3.19 g. of DBU in CH,Cl, (200 mL) while stirring at
0°C under a nitrogen atmosphere. The reaction was allowed to warm to room
temperature and stirred overnight at this temperature. In the morning, reaction
15  was diluted with CHCl> (100 mL) and the organic layer was washed two times
with H;0, dried over Na,SQ,, and concentrated under reduced vacuum to yield a
viscous oil. This material was purified via silica gel chroratography employing
the Water's Prep 2000 and eluting with a solvent of hexane/ethyl acetate 1:1 to
yield the intermediate title compound (940 mg, 16%) as a viscous oil. lon spray
20 M.S.302.1 (M*-1).



PCT/ USO0/ 08734 -127 30 m nutes. Heating and stirring is continued_for 2 h
after addition of the zZn. The mixture. is allowed to cool 39 danHA%Y €PR4
tenperature. It is then extracted (EtOAc) and the EtOAc is extracted with
5% NaHC03, washed with brine) dried (MyS04), filtered and the filtrate
concentrated in vacuo. Chromatography of the residue (silica gel,

Et CAci hexa ides the title conmpound. Exanple 50 Pr i of Met hyl
6-(N—[4-~1E‘§%802Jr6%¥1- metal -2 f f FEfH oS

| met hvl et h) rl ) sul f onyl ~am no} et hyl ) phenvl | car banovl ) pyri di ne- 3- car boxvl at e.
|0 HHCF H~ CH3 NNS- n O CHs N H Prepaf&tion of Methyl

6-1 N~4- (1- h~xy-1-net h | f onyl | am no} et hyl } phenyl | car bano
vl ) pyridi ne-ﬁ%géh NS R:Cat eird 1S anydexyerepylll(methylethid)syifanyllamine. - 4 o0 15
Scheme X1, Step A: Into a 50 nL single neck flask, 1 nL oxalyl chloride
was added syringe wise to 5-(nmethoxycgyponygH - pyy i d[me- 2-carboxylic acid
(271 nmg, 1.5 mol) in methylene chloride 0 IlgLép_V\g I'e stirring under
nitrogen at roomtenperature. | nmedpdte T f DMF was added by

pipette initiating a 2 0 foam ng of m xt ur e THeHy eaction was stirred
one hour at this tenperature ang fjfien=€oncentrated under reduced vacuumto
yield a white sem-solid. This nterial was placed into THF (5 nL) and

?gd(eg dr opwi ﬁe tf9®2mﬁioé [Z'-lﬁ\,giréxyl-zltti-t[?il‘ropl‘:nenyll)p;or?yl]g)metlh?dethyll)suIfo_nyl]an(wigg0

- (4- am pophenyl,) - 2- hydr ox . yL)sul fonyl'] an ne ny,
25 P SRR P bR b RO AR SV PSR po o R S o ke ate
prepared i n bydmnpéreatisphere whileeshhkivigat 6 p§i¥o23 Mglirsi Sokitlon W@ fibedat room

tenperature . i I rnight. 1n the rnipg, the

Sol 0t 1 on vis TOAEE CRIBEAE fing oY Oicit Bl KhocelelP0utbe Feiet | v
taken i nto nEatupmeleeyielth 780 mfpasani oil. hEhie myaeriat waaperifisdheia stishgdl once 5 with
H20) dried og%n{%p { " t educed vacuumto
yield 244 ng as an _o%%h%éeﬁéﬁ'ﬁg?heﬁﬁgﬁ%kﬁ@h %@L\?\sg“sgu %gg‘?? fnéc OQ/fogorsi lica gel
chr omat og? apWpileabtieg Vil asavestefohexaseletiy acetatest:mdo yieldiiDE imeroreiiate ot or

whi | e el uti nenertdhpdurdiqby® Mg, 25%5 b ¥ltaR e8RS Ingsd it ¢y medi at e
title conpound (16pS A 25?{9 as z yel ?ow sol | ggﬁﬁ%rﬁgp?g{;SWS ?&34. 2 (M -
1). 1o Cal ggry' % 1 794%15!&(%&82@%0: - Theory: C 52.95, H 6.00, N 9.27.
Found : C 53 H ' 01 paration of final title conpound. 15
Scheme X{Lé ' 59%’;5" B.C'_‘?‘?h '375‘19'#&106“necked flask fitted wwth a stirrer and
t her noneter, 2000 ) _of tt?yl

6-{ N-[ 4- (1- hy SRR e T LA 12 {eat a2 o 2 ul f onyl ] am no} et hyl ) phenyl ] car
bamoyl } pyr i didneiBvietwisifonuiamindleihyiinbenyis d8.de (5 ) is added
dropwise to 0.06 nL DAST in nethylene chloride (5 nL) while stirring at
-78C under a nitrogen atnosphere. Reacti qqads 9 ald o H to warmto room
tenperature and diluted with nmethyl ene chlorNde HZ_%_E%V\?JTN s organic |ayer
is washed with H20, dried over Na2804, (f credy” a ncentrated under

I U

S

Fa

reduced vacuumto yield a slo clyst & 21 ng i/el Qw Bl (80%
N
H
20 Scheme XII, Step A: Into a 100 mL single-neck flask, 77 mg of benzoy!

chloride was added dropwise to 135 mg of [2-(4-aminophenyl)-2-
hydroxypropylj[(methylethyl)sulfonyllamine and 56 mg of triethylamine in THF (20
mL) while stirring under a nitrogen atmosphere at room temperature. The
reaction was allowed to stir at this temperature for 2 h, The mixture was then

25  poured into H,O and the desired product was extracted into ethyl acetate. The
organic layer was backwashed once with H,O, dried over K,COs, and
concentrated under reduced vacuum to yield 233 mg as a solid. This material
was purified via silica gel chromatography employing the Chromatotron, using a



yield). This material was used wi thout further purification. lon spray MS
436.3 (M-1 ). 25 Calcul ated for C20H24N305SF: Theory: C &%Japuaryp &)

9.60. Found : C 54.10, H 5.66, N 9.12. 30 January 2004 WO 00l 66546 129
PC f/ USO0/ 08734 Exanple 51 Preparation of 6-(N-f4-(1-Fl uoro-1-nethyl-

f (met hvl et hyl ) sul f onyl | am no} et hvl Zphenyl | car banovl ) pyri d| ne- 3- car boxyl ic
aC|stCFH~CH3N-S--CnOCHsNH5 _ Met hyl

6- {N_[4 (1 WP&WB‘G:L met hyl PCT/USDO/08734

{((met hy~et hyl ) sul fonyl ] am no} et hyl ) phenyl ] car banoyl } pyri di ne- 3- car boxyl at e
(150 mg, 0.3~ mmol, prepared in exanpl e780)) |ithium hydroxide (52 ng, 1.24
mol ) ; tetrah df ofuran (6 nL), nmethanol (2 nL)) and water (2 nL) were m xed
toget her s 02PP0 Eicon FAtOrANGERINLING Witk a sANeRtaf etfatiacatate taivighd thet r oom

t enper at ur e. jiigr i’Be, L2 reduced
vacuumto yi el dn{fﬂ%ﬂé‘gﬂﬁﬁod 1?2“%?2(:&%§ a\/\c‘/g@ taklgnq?ﬂ%%*ggml\PHCI. and the
desired mat eBfaR Mslextracted into net hyl ene chl oride. The acidic sol ution
was taken to pH 10 with 1 N NaOH and the resulting precipitate was again
extracted wi th nethylene 15 chlori de Both organic |ayers were conbi ned and
washed onée wWeBaralion ofdipaldillecogboupdo  filtered, and concentrated under

reduced vacuum toswerﬁhedxn I&wepin: I|ﬂtd¢@5@ﬁﬂ.rtﬂnéék2ﬁa§mutte84\?fﬁw PstirdrbAad@ sol i d.
Thi s materlah}vvas u tho b@urther urlflcatlon lon spray MS. 403.9

(M - 19 Flu %’WBS"Q A pydoxyy et -t
N-f 4- (1-Fl uoI{[(méthwatHyyd;ulﬁbﬁylﬂarm‘hb}dthﬂ)bhér))&]bbﬁmmbé amnemyRine\ohidpiaeny | | f 5- ( N m
et hyl car bano C E ,
<~ ~H, M “&6*@%&%%9%8&%%2’29@@3&@%%%@0"% T 50" ot
singl e ndbk Stinpgpt -17STQ undal ainitedgeoratrdespiese. aBdactionywasnajiewet 3@ warm to
6-{N-[4-(1-f fbv
{((rmet hyl et hlrw Rinﬂpér@] a%\][‘\c?ng %WI‘S‘ "het%?']ec%hrl%”de 9? L})r |T8f %rg‘%m%ar boxylic
acid. (110 mgyeowaswadhad with Hp@r dipd ovee NappDe abdl cpneentratechyndemeediokdr i de
(10 ni) vacuum to yield 136 mg as a white foam.. This material was purified via silica gel

chromatography employing the Chromatotron and using a 2000 micron rotor

15  while eluting with a solvent of hexane/ethyl acetate 1:1 to yield the final title
- compound (79 mg, 60%) as a white solid. Yield = 60%. lon spray M.S. 377.4
(M*-1).

Calculated for C19 HgaNzOsSF .
Theory: C60.30, H6.13, N 7.31.
20 Found: C60.20, H6.05, N 7.30.

Example 20
Preparation of (3-cyanophenyl)-N-[4-(1-fluoro-1-methyl-2-

methylethyl)sulfo _I'amino ethvl)phenvllcarboxamide.

25
| F
Hac H_('?_<CH3
o) 7
O CH,

I=

CN



S while stirring under nitrogen at roomtenperature. |mreg3al rﬁjﬁiy doLr op of
DVF was added by pipette initiating a foam ng of the m xture. e reaction
was stirred one hour at this tenperature and then concentrated under
reduced vacuumto yield a white sem-solid. This material was placed into
di oxane (10 nlL) and added dropwi se to a stirring solution of 40%
nmethylamne in water (3 nL, excess) io at roomtenperature and the m xture
was stirredvaipsssdé ght. In the norning) the sol ution was RCIESeMs7Ht ed under
reduced vacuum and the resulting oil was taken into nmethylene chloride and
the organic |ayer was washed once wi th_ g0, dried over K2C03, filtered, and

concentrated under reduced vacuumto yield 78 ng as an oil. This nateri al
was puri fi edPxaparatibh iof 68-cynopheromeN-po R g0 R PInedthyi@-t he 25 chromat ot ron
and using a hyietbylisulfonylzmindleihel lcerbukdrhida, sol vent of ethyl acetate

to yield the title conpound (28 ng, 25% as a white solid: lon spray MS.
435.2 (M - 1) and 417.1 (M - 19 F uorimrcj;). (_ggl cul ated for C20H25Na04SF:
Theory: C 55.03, H5.77, N 12.83. 2 o Fo : ﬁ5 5 CH, 6. 09, N 12.02.
propyll-amde. H3CF Hp CH3 \ N Q H eNF-'& n of

2- (2-Fl uor o- 4- met hoxv-ohenvl ) -2-tr |IanYIo asQpionitrile H3C
OSi (CH3)a \ ~CN ~O ~ F 30 Jan X84 0 001 66546 - 131 PCTNS00/ 08734
Scheme IV, Step A 2'-Fluoro pt hoxy acet ophenone (2.0 g, 11.89 mmol)
was conbined with zinc iodide g8 38 g, 1.19 mol) in a 50 nL round bottom
flask. Trinethylsilyl cyanide (4.8 nL, 35.67 mmvl) was slowy added

dropwi se to the solid mxture,CMith the generation of heat. The resulting
dark 5 brown sol t te t nder nitrogen

over ni ght The m%gﬁ]ee%v\gss?%ﬁ F‘ute %V\}O{Oﬁrﬂgaag?g%c %ﬁgh% mg;of NaHCGs, water
and brine, deaeabgnugBodyorideiwascadsied daonivise b €36 matad (2-{Haminophboy-i | t hat

2" (2. Fuor o2 TRV ER ARSI RS ra b Pion neaRPORAE AR o o
NH2 HCl ~O P ﬁneggy{gwq iy T I-é é@ npl-) while stlrrmg under a nitrogen atmosphere at

2-(2-Fl t | 2.8 g,
10(47 uor? %gg@ﬁ%gﬂ?ﬂﬁhggmbh'% d?lbbv%ti t@@ﬁ( dﬁ%%?‘ié}ﬁbdé}a uli'e(lgcjrﬁol'gm 9

t enper at PXIUe Wasdaen poured @tmél% |TBﬁ d6$'fQﬁﬁde@Ctdia$Eﬁchtedl fide
conpl ex ( 15 |iitorﬂthyI&&et‘bie NTRY drgafie |8/é¢ Rds BaekVhsHRdaMdes WiR Hﬁah%oavéfi’as

heat ed at % for then cooled to roomten‘gera ure ncent rat ed
HCl was care ?L#}(aya Qiﬁgﬁceﬁ‘rréfﬂﬂllg\gehﬁdf‘?e YREWDItieldgShMaasaselitsed. The
][eact Id onThm XThis enaterial gra!s pusmbw? blllfh gélfvhgorﬁétbﬁfapﬁpdnﬁbldviﬂ t?epr e|c| p![ Lat et
or med. e ected and wa Itional ether to
give 2.5 g (§%J8t%%§°5€°n29 %@é%@?g "21!"’.?8{3‘8&9“%!?@%’99 arﬁpgf%’w #P¥py! ani ne

hydr ochl b i creetate éQ:YiﬁUsibe nfermesiiats fite corapoyrd (i 3) Mg, 8899 As@nrade e ne)

N-Sn O CH3 'CU'F‘eS‘»éWe
2- (2- Fl uor o- - Theepy: hgg g;éﬁgg; hg«d'foxy propyl am ne hydrochl ori de was
convertezd0 t YN ¢ dt rNa 1%i oni ng between et hyl 30 January 2004
Preparation of final title compound.
Scheme XII, Step B: Into a 50 mL 3 neck flask fitted with a stirrer and
thermometer, 110 mg of (3-cyanophenyl)-N-[4-(1-hydroxy-1 -methyl-2-
{[{methylethyl)sulfonyllamino}ethyl)phenyljcarboxamide in methylene chloride (5
25 mL) was added dropwise to 48 mg of DAST in methylene chloride (5 mL) while
stirring at —78°C under a nitrogen atmosphere. Reaction was allowed to warm to
room temperature and diluted with methylene chloride (25 mL). This organic

layer was washed with H2O, dried over Na,SO,, and concentrated under reduced
vacuum to yield 110 mg as a tan solid. This material was purified via silica gel

Preparatlon (% fonlc acid
f2(2f|uoro rret oxy H@Z hydrox~ 25 propvll-amde. HSC OH H 0 CHs
23




WO b0/ 66546 -132 PCT/ US00/ 08734 acetate and 1 M NaOH. The amne (1.0

5.02 mml) was combi ned with propane-2-sul fonic acid benz%@ﬁ@'&@éy2q04yl
ester (1.3 g) 5.52 mmol) in DMF (25 nL) and heated at 120C for 2 hr. then
cooled to roomtenperature. The reaction m xture was diluted wth ethyl
acetate and extracted with 1 MHCI. The 5 organic | ayer was separated and
washed wit and saturated NaCl, dried (MySO04), fil

concentr at te%v(erv@)%%%l'6yeI | ow oil which was used in the next li ep %’8'?%
purification. Preaaration of final title conpound. 10 Schene I, Step B: A
dry CH2Cl 2 solution (10 nL)of (diethyl &fi-no)sul fur trifluori de ( DAST)
{0.419 n_, was oole?ﬂp 78C whi | e stlrrlno%under N2. A CH2Cl 2
solution (5 rl:h_r?mﬁogb% Smploying A (gﬁ‘,rema[gtran and using a 2000 micron rotor

[ 2-( ZdL I 303 owHitg@ititrexwithe f‘edl\)enioffhéiéﬁé/}étrm @dtsététb 1amdiﬁel€i@h€ ﬂ?a ,t|t|8b64 rrmnl %
was adde rovvrsev e _an ction ely broug 0
0C. The reac? @@%9@%&8&%'?‘%%@ P%?HE?VQ@%&W i et hyl et her.
The organic CaMalateMderQ,ﬁQMO@SFand washed with water and saturated NaCl
sol ution,s . dThexy:( BES08Y,, Hi5I49, e @d.41and concentrated to a yellow oil. The
crude resi dudound: 0u58.74 eid 580, M H0.08. gel chromat ography, eluting with 30%
et hyl acetate/ hexanes, to provide the final title conpound,

propane-2-sul fonic acid [2-fluoro-2-(2-fluoro-4-methoxy-phenyl) 0

2
propyl]-am de, (0.52 g, 64% as a ligh g oil. " HNWR (CDCI3) b
1.20-1.2 (6Hr% atibn e N448-1.883- fnety- 88 1 Hd), 3.25 (1 H, sept),
m .7 36 (1w %%%&@r@eé@ﬁﬂ o) 08734 - 133
M7 36 (1 imethviethyistifodvHamiolefhviphdy] io8pd? S00/ 08734 -133 The
following Table | specifically |IIustratq§ dcptro referred

substituents for RL Table I. ROi~ \ \ "Hn' \ /| O
N-S--~\/HOO—|N_S'Hn\/Oé)~ HS\/OOO—|HS\
/ O O)L o CH,

15 Preparation of N-[4-(1-hydroxy-1-methyl-2-
- {[{methylethylsulfonyllamino}ethyl)phenyll-4-pyridylcarboxamide.

H,C_ OH ,_<CH3
o Jogara®

Scheme XlI, Step A: [2-(4-aminophenyl)-2-

20  hydroxypropylj[(methylethyl)sulfonyllamine (350 mg, 1.3 mmol, prepared in
example 19), isonicotinic acid (176 mg, 1 mmol), triethylamine (333 mg, 3.3
mmol), 4-dimethylamino pyridine (12.2 mg, DMAP), and 1-[3-

- (dimethylamino)propyl]-3-ethylcarbodiimide HCI (298 mg, 1.6 mmol, DCC) were -
mixed together with methylene chloride (15 mL) in a 50 mL single neck flask and

25  stirred under a nitrogen atmosphere at room temperature for 64 hours. The
solution was then poured into H20, and the desired product was extracted with
ethyl acetate. The organic layer was backwashed once with H20, dried over
K2COs, and concentrated under reduced vacuum to yield 471 mg as an oil. This
material was purified via silica gel chromatography employing the Chromatotron,



30 January 2004 WD 00166546 -134 ON-SH' \ /OO iiHS-NHz' \/QO i ~,

~HS NNzZ\/OOH H S NH2' \/OOiiNSN ' \H~ HOii\H ~ H 39 Janyacyep%t H
\/OO~,HS N,\/OQi_ N/H O PCT/US00/ 08734 30 January 2004 WO 00l 66546
135 OH~HSN, "\ / 0O" / \ NV / \/ 0O" \/ \' / N_H\N/ "\ [\ /[
CNOH' SO '

WO 00/66546 PCT/US00/08734

-82-

using a 4000 micron rotor and eluting with a solvent of methylene
chloride/methanol 19:1 to yield the intermediate title compound (131 mg, 27%)
as an oil. fon spray M.S. 378.5 (M*+1).

Calculated for: CigH23N304S:
5 Theory: C57.27, H6.14, N 11.13.
Found : C 57.75, H5.97, N 11.05.

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

20 Calculated for C1gH22N303SF-1/2 HO :
Theory: C 55.56, H5.96, N 10.81.
Found: C 55.40, H5.73, N 10.41.

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

methylethyl)sulfonyllaminolethvl\phenyll{4-[2-
methoxycarbonylamino)ethyllphenyllcarboxamide.

HC, F

"t



/' \ N\ / FHFOii / \\ /] HOO" / \'\ /IN" N' HPGT

January 2004 WD 00166546 -136 ON~ ~CIl HNOH S OH O PC#@%%‘@?@%%4 The
following Table Il illustrates additional conpounds of the present _

i nvention. The follow ng conpounds can be prepared by one of ordinary skill

in the art in a manner anal ogous to the techniques and procedures described
5 hereinabove. The starting materials and reagents are readlgﬁgavallable to

one of ordVRAPHS&i || in the art. 30 January 2004 WO B6FEEYA84137 Tabl e
1 PCT/ US00/ 08734 Exanpl e Conpound 54 O\ O~S-NNSOF ~/ O55 HOF Oili
aSH-O5 FHF~~N~1 N Hy O O8s-

Preparation of N-[2-(4-bromophenyliethyllmethoxycarboxamide.

Br
0O
H

Into a 50 mL-single neck flask, 260 mg of methyl chloroformate in acetone
(5mL) was added dropwise to 500 mg of 4-bromophenethyl amine and 291 mg of
5 NazCOj in acetone (20 mL) while stirring at room temperature under a nitrogen

atmosphere. The reaction was then stirred overnight at this temperature. In the
morning, the mixture was poured into H>O and the desired product was extracted
-7 with ethyl acetate. This organic layer was washed with H2O, dried over Na,SO,,
and concentrated under reduced vacuum to yield the intermediate title compound
10 (714 mg) as a white solid. This material was taken to the next reaction without
further purification. lon spray M.S. 259.2 (M* + 1).

Preparation of final title compound.
into a 100 mL- single neck flask, 285 mg of [2-fluoro-2-(4-"

15 iodophenyl)propyl][(methylethyl)sulfonyllamine (prepared in example 1), 200 mg
of 4,4,5,5-tetramethyl-1,2,3-dioxaborolane (Dibron), and 215 mg of potassium
acetate in DMF (15 mL) was stirred and degassed with argon for 10 minutes.
Then, 15 mg of PdCl.(dppf) was added portion wise and the reaction was stirred
at 80°C under a nitrogen atmosphere for 2 hours. The reaction was then cooled

20 toroom temperature and 3.40 mg of N-[2-(4-
bromophenyl)ethyllmethoxycarboxamide, 1.80 mL Na,SOa/H,0, and an
additional 15 mg of PdCl(dppf) was added all portion wise and the mixture was
then heated to 80°C and stirred overnight. In the morning, the mixture was
cooled to room temperature and poured into H.O and the desired product was

25  extracted with ethyl acetate. This organic layer was washed with H,O, dried over
NazSQ4, and concentrated under reduced vacuum to yield 616 mg of a dark oil.
This two spot material was purified via silica gel chromatography employing the
Chromatotron and using a 4000 micron rotor while eluting with a solvent of
methylene chloride/ethyl acetate 9:1. Collection of the bottom spot provided the
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wherei n: PCT/US00108734 A represents S02, Re represents (i-60) al kyl,

(2-6C) al kenyl, -(1-4C) al kyl (3-8C)cycl oal kyI or -(1-40) al kyl aromatic; Rb
represents H, (i-6C)alkyl) (2-6C) alkenyl, (1 4C) aI kyl (3-8C)cycl oal kyl, or
-(1-40Q al kyl aromatic; or R$ and Rb together wi th the.carbon atom; to Wmch
they are at‘YOa@ﬁg“d%orm a (38C) saturated carbocyclic ri rf&”‘g‘{" %C)
saturated carbocyclic ring containing a 15 heteroatom sel ected fromthe
group consi sti ng of sulfur or oxygen, o®4-a (5-8C) carbocyclic ring

cont ai ni ng OR ubl e bond R represents an unsubstituted or substituted
aromatic grolip?! iHR i f COmBaRG 55515?%&70/?) B b ¥evlanedRiiriiepib dpe saEYM-Sgr oup, or
an unsubstit yssd (w 1pubsti tut ed (580) cycl oal kyl group, or a substituted
cycl oal kenyl ; 0 s ts 1-6C) al kyl, (3-6C)cycloal kyl, ( i

-60) f | uor oal |° [af‘?d fog ??
(2-60C) al k nyhb gb g(ﬁl%f 2kyl het er oaromati c, phenyl which is
unsubsti t Y . ogen) (1-4C) al kyl or (1-4C) al koxy, or
when A represents S02, a group of formula R3R4N in which R3 and R4 each

i ndependently represents (i 4C)al kyl oExampeddher with the nitrogen atomto
whi ch they aPe tatmoh:é {4 aﬁedmub!ﬁo itk a-i di nyl, piperidinyl)
mor phol i nyl , flgdrperoayltaéthylaty jpngipe.ny|l or octahydroazoci nyl group; or
a phar mat:@utlcal I y accept abl e salt thereof. 2. A compound according to
claiml1 wherein Ais S02. 30

_ H,C F O cH

‘ H 1 3

N—ﬁ
E O CH,

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

hydroxyphenyl)propvll[(methylethyl)sulfonyllamine.

HC OH, o cH

Into & 50 mL-3 neck flask fitted with a stirrer and thermometer was placed
1.0 gm. Of [2-(4-aminophenyl)-2-hydroxypropyl}[(methylethyl)sulfonylJamine
(prepared in example 19) and 4.06 gm of 48% HBF, in H,0 (20 mL) at 0°C. The
20 reaction was then stirred at this temperature for 30 minutes. 0.26 gm of sodium
nitrite was then added portion wise to the mixture and stirring at this temperature
continued for an additional 30 minutes. The reaction was then slowly heated to
70°C and stirred at this temperature for 3 hours. The mixture was cooled to room
temperature and the solution was taken to pH 12 with 1 N NaOH and the solution
25 was filtered. The filtrate was the taken to pH 3.0 with 1 N HCI and the desired
product was extracted into ethyl acetate. The organic layer was dried over
Na250,, and concentrated under reduced vacuum to yield 1.20 gm of a dark oil.
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R14- (La) n- X2 (Lb)mln whi ch X2 representl-gCa Birhd, OO, @]ll]-l S, SO S02, CO
CH(OH), CONH) NHCO NHCONH, NHCOO, COCQ 'H_ff H=CH, La and Lb

! and the other is O,
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unsubstituted or substitutdp on@or wo of hal ogen, vitro, cyano,
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wherein Re represents (1- 6C) al kyl or 2 5 (2-6C)al kenyl. 8. A conpound

accor di ng t c2epatation offinal éitlevceBpouns. esent s net hyI) et hyl, propy(, n-butyl)

sec-butyl, tart- byl )@eﬁ'ﬂei‘ B: Mntd'§ B¥13 neck flask fitted with a stirrer and
thermometer, 70 mg of (2-{4-[(3,5-difluorophenyl)methoxy]phenyl}-2-




3 0 g. A compound according to claim8 wherein Rarepresenéﬁ. net h 30
January 2004 WD 00| 66546 - 141 PCTNS00108734 10. A conpountd 224ar% in
any one of claims 1 to 9 wherein Rb represents H (1-6C)alkyl) or
(2-6C)alkenyl. 5 11. A conpound as clainmed in any one of claims 1 to 9
wherein Rb represents H 12. A conpound as clainmed in any one of clains 1
to 11 wherein R1L is selected fromthe group consisting of: Oiia

OHb, N-S-, WROp65460 ~ ¢ i~ H QIN-S--~, \HOOHN Sa~H RSUSSUpEs 30
January 2004 WD 00| 66546 -142 Oii ~HS\ \~ "~OOOHh, - HS' \ / O
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hydroxypropyl)[(methylethyl)sulfonyilamine in methylene chloride (5 mL) was
added dropwise to 0.1 mL DAST in methylene chloride (5 mL) while stirring at —
- 78°C under a nitrogen atmosphere. The reaction was allowed to warm to room

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

5 washed with H;0, dried over Na,SQ,, and concentrated under reduced vacuum
to yield 64 mg of an oil. This material was purified via silica gel chromatography
employing the Chromatotron and using a 1000 micron rotor while eluting with a
solvent of hexane/ethyl acetate 1:1 to provide the final title compound (45 mg,
63%) as an orange oil. lon spray M.S. 401.3 (M*).

10
_ Example 24
Preparation of {2-fluoro-2-[4-(4-{2-
[(methvisulfonyl)aminolethyliphenyl)phenvllpropyli(methylsethyvl)sulfonyllamine.
F
H3C H g—-<CHa
T
gAY
o I
i
15 o .
Preparation of {2-hydroxy-2-[4-(4-{2-
methylisulfonyl)aminolethyliphenvliphenyllpropyli(methylethyl)sulfonyllamine.
OH
Hsc k} 9_<CH:5
1]
St
o I
1
0]
20 Scheme VI, Step A: [2-hydroxy-2-(4-

iodophenyl)propyl]{(methylethyl)sulfonyllamine (383 mg, 106 mmol, intermediate
prepared in example 1), BOC-4-(ethyl)methyl-phenyl boronic acid (688 mg, 200
mmol), potassium carbonate (276 mg, 200 mmol), tetrakis(triphenyl
phosphine)palladium(0) (58 mg, 0.05 mmol), and dioxane/water (60 mL, 3:1)
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were mixed together in a 250 mL single neck flask and stirred at 90°C over night.
In the morning, the reaction was cooled to room temperature and poured into
H>0 and the desired product was extracted with ethyl acetate. The organic layer
was backwashed once with H,O, dried over KoCOs, and concentrated under
reduced pressure to yield a 3 spot material as a viscous oil. This material was
purified via silica gel chromatography employing the Chromatotron and using a
4000 micron rotor while eluting with a solvent of hexane/ethyl acetate 7:3 to yield
the intermediate title compound (383 mg, 72%, bottom spot) as an oil. lon spray
M.S. 453 (M* - 1).

Calculated for Cz1H3pN20O5S5:
Theory: C 55.48, H 6.65, N 6.16.
Found: C55.11, H 6.48, N 6.04.

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

thermometer, 383 mg of {2-hydroxy-2-[4-(4-{2-

- [(methylsulfonyl)amino]ethyl}phenyl)phenyl]propyl}[(methylethyl)sulfonyljamine in

methylene chloride (5 mL) was added dropwise to 0.1 mL DAST in methylene
chloride (20 mL) while stirring at —78°C under a nitrogen atmosphere. The
reaction was allowed to warm to room temperature and diluted with methylene
chloride (50 mL). This organic layer was washed with H,O, dried over Na,SO,,
and concentrated under reduced vacuum to yield an oil. This material was
purified via silica gel chromatography employing the Chromatotron and using a
2000 micron rotor while eluting with a solvent of hexane/ethyl acetate 1:1 to yield
the final title compound (228 mg, 56%) as an oil. ion spray M.S. 455 (M* - 1).

Calculated for Ca1HagN2O4SoF:
Theory: C55.24, H6.41, N6.13.
Found: C 55.05, H6.41, N6.10.

OO"k,\-~-S—NH2\/O I, - ~a OO0ii
o ) e o CT,L%%%@%%M‘*
|

\/CD
I\
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PGT/ US00108734 13. A conpound as clainmed in any one of clains 1 to 12
selected fromthe group consisting of:

[ 2-fl uoro- 3‘64 | odophenyl ) propyl ][ (et hyl et hyl ) sul fonyl ] am ne

[ 2-fl uoro- 00/ ﬁ‘ényl phenyl ) propyl ][ ( et hyl et hyl ) sul fonylf(iTé‘rlﬁof‘f%87344 [ 4-(
1-fl uoro-1-net hyl -
{[ (et hyl et hyl ) sul fonyl ] am no} et hyl ) phe®& | benzenecarbonitril e;
4-[4-(1-fluoro-1-nethyl-2-{[(nethyl et hEI ) sul f onyl ] am no} et hyl ) phenyl ] benzoi
c acid; Example 25

asatignof (d-ahipropbopy Nl -Huonor I-mefvirdt et hyl ) sul f onyl ] ani ne;
{1?, %‘21 ]gf)ag;nog,{[ﬁ thviptiiv)sulfonyllamino}ethvl)phenvilcarboxamide: yh vt

HC F 4 @ CcH

H 3
0 N-§—<

O CH,

I=

Preparation of (4-chlorophenyl)-N-[4-(1-hydroxy-1-methyl-2-
methylethyl}sulfonyllaminolethyliphenyllcarboxamide.

OH

3
0 N-5—

O CH,

Iz

Cl

10 Scheme XII, Step A: Into a 100 mL single-neck flask, 142 mg of 4-
chlorobenzoyl chloride was added dropwise to 200 mg of [2-(4-aminophenyl)-2-
hydroxypropyl][(methylethyl)sulfonyllamine (prepared in example 19) and 83 mg
of triethylamine in THF (25 mL) while stirring under a nitrogen atmosphere at
room temperature. The reaction was allowed to stir at this temperature for 2 h.

15  The mixture was then poured into H,O and the desired product was extracted
into ethyl acetate. The organic layer was backwashed once with H>O, dried over
K2COs3, and concentrated under reduced vacuum to yield 310 mg as a white
solid. This material was purified via recrystallization from hexane-ethy! acetate
1:1 to yield intermediate title compound (165 mg, 54%) as a white solid. lon

20 spray M.S. 409.2 (M*-1).

Calculated for Cig Has N2 O4 S Cl:
Theory: C 55.53, H 5.64, N 6.82.
Found: C 55.33, H5.47, N 6.75.

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

thermometer, 100 mg of (4-chlorophenyl)-N-{4-(1-hydroxy-1-methyl-2-
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f1 uoro- 2-tHboh3 C 52.49, H 5.38, N 10.20.
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diluted with CH2Cl> (25 mL). This organic layer was washed with HzO, dried over

NapS0,, and concentrated under reduced vacuum to yield 118 mg as a foam.

This material was triturated in hexane/ethyl acetate 19:1 for % h and then

filtered to yield the final title compound (80 mg, 81%) as a white solid. lon spray
20 M.S.414.1 (MY).

Calculated for: CgH21N3O3SFCI:
Theory: C52.23, H5.11, N 10.15.
Found: C52.49, H5.26, N 9.75.
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25 _ Example 27
Preparation of (4-cyanophenyl)-N-[4-(1-fluoro-1-methyl-2-

methylethyl)sulfonyllamino}ethyl)phenyllcarboxamide.




wherein R represents an unsubstituted or substituted aroBgtLg,4, 9864 an 5
unsubstituted or substituted heteroaromatic group, or an unsubstituted or
substituted (5-8C) cycl oal’kyl group; or a pharnaceutically acceptable salt

t hereof. 15. A conpound according to claim 14 wherein R represents a
substituted aromatic group. 16. A conpound according to claim 15 wherein
the substituted aromatic group is a substituted phenyl. 17. A conpound
accordi ng M ¥6%Hn 16 wherein the substituted phenyl i s PEB/USOMIERFt ut ed wi t h
hal ogen; vitro; cyano; hydroxyimno; (1-10C) al kyl; (210C) al kenyl;

(2-10C) al kynyl; (3-8C)cycloal kyl; hydraqy(3-8C) cycl oal kyl ;

oxo(38C) cycl oaI kyI haI 0(1 10C) aI kyI (CHZ)yXl RO i n whi ch y is 0 or an

i nteger of fRiepsa (4 BiYe 4s(1€hvdRy dethveEey COO, OCO, CONR11)
NR12C0) NR1 24trxen) - R jphe \ g, ' (1-10C) alkyl, (320
1 OC)al kenyl) (3-1 OC) aI kynyI pyrrol i d| nyI tetrahydrofuryl no~ phol i no or
(380 cycl oal kyl and R~-O~ R11 ~ R12 and R13H§Qc Hr']ldeqbengﬂntly represents
hydrogen or~(1-10C)al kyl, or R9 and R10 Rll ~MR12par. oget her with the
nitrogen. atomto which they are atPacheg a Etl }_‘nyl) pyrrolidinyl,

pi peridi nyl or norpholino group. N {1-4a) alkyl pi perazl ny N-phenyl (1 z 5
4C) al kyl pi perazi nyl ; thienyl; s Exaz yl; isoxazol yl; pyrazolyl;
i mdazolyl; thiazolyl; pyrid ridazinyl; pyrimdinyl; dihydrothienyl;

di hydrof uryl ; di hydrot hi opf€anyT™ di hydr opy’ranyl di hydr ot hi azol yl ;

1- 40 al b t | K

et %il k%’.XKSST O?ﬁ?&‘é?gﬁai"%‘&%’ ﬂﬁ%%ﬁ??ﬁ"zﬁ'ﬁ@‘*a B EFEE 38 M so0r 08734

- 150 t et r ahyeMapebgnzayl chlqr@p medsyadidedl dropwise tot208hd 06 [Phi4eapinaplydnyl)-2-

tetrahyd d
“group of f 2?%‘%”&1"5’?@2“‘“&6’“‘g"%?’f°“?'?@m' Esu I KlemBe®) thiBaMd N °
S) SO, S02, 'ettud@m)e)médﬁr( mwhlimﬁmnmunmtrogm@mpsmeWMH or 5
CH=CH, La anl‘éohhe éfhtur@pﬁ"?@%éctbﬁvfh@)ﬂb\i@%f‘d‘&lra@ﬂﬁs mpbraQk & b$ 0 or 1

and the ot he and R14 represents a phenyl or heteroaromatic group
whi ch i st %nst'ﬂ%’?‘i’i‘ﬂ?é‘ffsdPe%B‘E}g? fnie E’aol??dé"r’l%d%?'re@vﬁfml‘i#c" was eytactedi t r o;
cyano; (1-10@)o éth%&beta(e? 'ﬂheC&)gahIKWI'waé Badkwidehal %Meé’l/vithﬁ-ﬁOS@ﬁé‘d’G\Pé?a' kyl ;

4-( 1, 1-di oxpt dr012t al o(1-10QC) al k
cyano( 2- 100 Q%n c W?teg éﬁéﬁ%&ﬁ@fﬂ“ﬁﬂ'&dﬁﬁgmés?&hﬁ?or an
i nteger of fsaich T htsandtena@varsqmnﬁe@n”asre@}'stSllleBh&ron@@kh {ticthib/heiang OCO,

nydrogen, . ( 12180y BING TSRS CORBPIT 15T M Ay Qﬁﬁwoﬂd Ta "epresents

(1- 40 al Koxysprapblly.400-21QN&ikyl ) (1-4C) al kyl sul f onyl am rio( 1- 4C) al kyl
N-(1-40C) al ko, J sul f onyl am no( 1- ~4C) al kyl ,

(3-10C) al ke éfl‘é%%gié %5@&6 31%4 (3 8C} cycl oal kyl carrphoryl or an
aromatic or r@m@@@r@t%g i s unsubstituted or substituted by
one or.two of hal ogen, (1-4C aI ky|, hat o(1-4C) al kyl, di(i-4C)al kyl am no and
(1-4C) al koxy, and R16, Rl~ R18 and R19 each mdependently represents

hydr oger?®r  PEER2EERR0 @ CEMBOUWly R16, R1L ~, R18 or R19 together with

the nitrogen at orsohemwm |$téd15.‘>’ 16 & 2BtrhB8hRek HasKittdy vith 838 érHnay| .
pyrrolidinyl ound according to

hol
claim17 \A,hev‘gﬁﬂ ﬁtgr @ﬁﬁ' L%QB%?D'%F ﬁd?giquﬂﬂéﬂi‘e V& a , group of
fornul a RL4- {l{mthyistBylfsulipnyliming)emif)pienycarssenide i CTl, (5nLNs S) SO

oo L5 unch 8 585 R CHRCES 56 i & e
8; gﬁrb Sit ;sfisaz ean'nroaenatreqzaphemt&eaeattmnyﬁascnlloheueo mrmn@tooimt\ e atgi;]u f:h is
(1100 al kyine e DYACE (2 moR o0 ofdtlicovd Neddidbyel il K67
(13C )laldlk g)riolt ewmm%oggngopncmnam ynden saduced va@Onatdyield wyemg)aealr o
lto 3% J amgg%g%ozﬁvﬁ%%@% B@%%O@%fﬁw %g%'ét lf|‘;rrgl?)rﬁesent s O
S, NR16, CO aqg_]pgﬂjnter@)@ yielddhe figaifitle compoumdxXps mg, 65%) as a tan solid. lon

30 spray M.S. 404.1 (M*+1).




NHSO02, SO02NH, NHSO02NR1~, OCONR19 or NR19C00, R15 represents hydrog

(1-10C) al kyl , phenyl (1-4C)al kyl, hal o(1-10C) al kyl , January 2004

(14C) al koxycar bonyl (1-4C)al kyl, (1-4C)al kyl sul fonyI am no(1-4C) al kyl ) N-(1.
5 4C) al koxycar bonyl ) (1-4C) al kyl sul f onyl am no(1-4C)al kyl, (3-10C)al kenyl, (3
1 OO al kynyl, {3-8C)cycl oal kyl, canphoryl, or an aromatic or heteroaromatic
group which is unsubstituted or substitut ed by one or t\/\oﬁg ‘E@Lo gen)
(1- 4C) al kyVOMSEYE 1- 4C) al kyl, di (1-4C) al kyl ami no and (1-A&BPYBR}, and Ris,
R1~, R18 and R19 each |ndependently represents hydrogen or (1-10C)al kyl) or
R16 and Ris, lo R17, R18 or R19 togethe®2with the nitrogen atomto which
they are attached form an azeti di nyI yrrolidiriyl) piperidinyl or

nor phol i no 'at%be"ACeangBQa 251 ng to claim18 wherein

(La) n- X2- (Lb?Eﬁ hPPRYp(Cea® A8 sHP 8Dl 10d8NH, or CH20. 20. A compound according
to claim19 wREAE; & 8.6, Bi-86eNt19-18- phenyl which is unsubstituted or
substituted by one or two of halogen; nitro; cyano; (11 OC) alkyl; (2-1

OC) al kenyk; . (2-1 OC)al kynyl; (3-8C)gyshgialagy!; 4-(

1, 1di oxotetr &
phenyl; 20 a A>‘ : BletHV)Dhéers
represents O S, NR s, CO CH(OH), COO OCO CONRL ~, NR18CO, NHSO02,

SO02NH) NHSO02NR17, QOONRi 9 or NR19C00, R15 reprgesents hydrogen,

{1-10C) al kyl , phenyl ( 1-4C)al kyl, halo( 1HC0Og) apkf]) FH,

1=4C) al koxycar bonyl ( 1-4C) al kyl, ( 14C) Ky Lau fbln;S-a-rfl no( 1- 4C) al kyl ,

N- (1-40C) al koxycarbonyl ) (1 25 4C) a yl am no(é.- 4CHal kyl,

(3-100) al kenyl , (3-10C) al kynyJ/\ﬁl\,n e¥oal kyl , canphoryl, or an
aromati c or het eroaromati c group h is unsubstituted or substrtut ed by
one or two of hal ogen, (1 4C) al kyI) haI o( 14C) al kyl, di(1-4C)al kyl am no and
(1- 4C) al kRoxy PrepatatiRi of etii v o) hwede h |ndependently r epr esent
hydr ogen or {ngie i ) pRemylIc RIS 30 January 2004 WO
001 6654' 6 PGT/ US00/ 08734 152 R~ 9 toget her vvrth the nitrogen atomto which
Hy] ;O pi geri di nyl or

ﬁ _’I_% wher ei n phenyl is
substituted by 5 one or two of haI ; Cya el -1 OO al kyl;

hal o(1-1 OC)al kyl ; and (CHZ)zX hichH z is 0, 1 or32,.X3 represents
O NR16, CO COD, CONRl~, NRT 02NH, NHSO2NR, - OCONR~9 or
NR19C00, ~ R15 represents hydrogen ( 10C) al kyl, phenyl (1-4C) al kyl

hal o(1-10C) al kyl , seﬁerﬁéxlroﬁe@lﬂrewdma@ehtpér eﬂéckfladﬂlés?rt}cbfmlea(?h
|ndependently re resent 10 hydrogen or al k onpound

accor di ng5t o ElospiRMte Wagasidad ¢ efo JBSP? %&J"'B?pml two of

fluoro; chl 0rrgrdrdkyrﬁrB@yl][(rﬁetﬁyﬂ‘éthklk&dlfonﬁl}alnfuheler@pmbdiliﬁ éxantisl 19 @) 83815 i n
which z is O, NFt ~8C0, 15 NHSO02,

N5 r oo boemat Wayang )T THEIES il WATS 5B HiaeT ATPRgT AP REIEa 1

4C) al kyl , andosth@ymparalur&l FhanehcRd® waa @liowent! typstin dethid tgmpe@atasdot 2 hy dr ogen
or (i- 4C) al kWhe mixture was then poured into H20 and the desired product was extracted
20 into ethyl acetate. The organic layer was backwashed once with H2O, dried over
K2COs3, and concentrated under reduced vacuum to yield 317 mg as an oil. This
material was purified via silica gel chromatography employing the Chromatotron
while using a 4000 micron rotor and eluting with an isocratic solvent of
methylene chloride/ethyl acetate 7:3 to yield intermediate titie compound (200
25 mg, 78%) as a viscous oil. fon spray M.S. 343.2 (M*-1).

Calculated for Cis Has N2 O5 S
Theory: C 52.30, H7.02, N 8.13.
Found: C 52.01, H6.98, N 7.95.



23. A conpound according to claim219 wherein phenyl is substl tuted by 20
one of fluoro; chloro) cyano; (1=4C)al kyl; trifl uoronet hyP9 Jamary ZX3R15
in which z is 0) or 2, X3 represents .NRL6) CO COO, CONRL7, NR18C0O, NHS02,
R15 represents hydrogen, (1-4C)al kyl) phenyl (1-. 4C)al kyl, or

hal o( 1-4C) al kyl ) and R16, R17, R18 and R19 each independently represent
hydr ogen or 1 4 C) al kyI 30 January 2004 WD 001b6546 -153 24. A conpound
of the fornfiPd . 11 1 1 O PCTIUS00/ 08734 wherei n FETP¥¥tnts an
unsubsti tut ed or substltut ed aromatic group, an unsubstituted or
substituted heteroaromatic group, or an98nsubstituted or substituted
(5-8C) cyci oal kyI group _or a phar maceutically acceptable salt thereof. 25.
A conpound ad o ¢fding| title.gomPoUAdr ein R represents a substituted

aromatic group. s&@brﬂexuasﬁé Olﬂto\/pzs?ﬁ»{@@&(é@kﬂ&éiéﬂt?e@WﬁPQéW%d?G A

conpound accordln Ialm ere n the substituted aromatic .group is a

substituted PHEAY eg7 75)3\"\9 C(dr'?}'dfﬂj‘ytbméﬂm #1 26 wherein the
substit ut ed n!(lm@bﬂyletrﬁyl SuIWQ&mhu}eﬁ@I)}yhéﬁyl]baitféQ%»deﬁh Umcuzqs #9was

hydr oxyi m_no; al 2-100) al k
chsi &ﬂ%f/ 589 RYT78°Ral o 1- 1

(3-S0 cyclsoalalg§19d g’F%F’ ﬂ%@%&hﬁg

OC) al kyl ; ( CiRjigra nit@gémamiisphele. Iﬁe&e@étlo@ﬂvagﬁlmm@fmrrﬁft@moht0 4, X1

R 200000) OCONRI 3,
RO I g;regtsZnt éerﬁ%ﬁag'é%h?g%”‘%m m‘y“iz?%‘gﬂoTFRé)@?’k% pr waswagedy| kynyl )

pyrrolidi nyl withed0gkividd oferrNd.SOzpamhadncantrated (836 reyudetalasylimandiedl0 R1 ~=

and Rio Ri1, R EE TR b B E B B VLT R B GO RRL (hey are
at.t ached 1Por mmbﬁi%me&mwytoﬁynrl&mw RODQ migrpe rataii and elolingwittphol i ri o

N (1-
group; N-(1- 4Ghahiy rﬁk&%/é‘l%yl%tat%\b[?ﬂe Wi the't aﬂ&)ea&dﬁédog{n f“@fh‘?azm "

thi enyl; furyl oxazol yl; 150xazo azo Imd

pyridyl: pyridaiaha V'SWPlofh iprvspray Mt%éﬁdtw "ehyl : di hydr of uryl :

di hydr ot hi opyr=iindted ;grh)oq PRyt ; di hydrot hi azol yl; (1-4C) al koxycar bonyl
di hydr ot hi azglhabry: (5461 2 5gcg,rg)@g1yl di met hyl - di hydr ot hi azol yl ;

t et rahydnet hlpea,up(b a si thydg 64 uNyd »o t et rahydr ot hi opyr anyl ;
t et rahydr opyranyl ;

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

methylethyl)sulfonyl]laminolethyl)phenyllisoxazol-5-yvicarboxamide.

20
4 O CH
ii 3
-$—~
\J/u\ /©></ O CH,
Preparation of N-[4-(1-hydroxy-1-methyi-2-
methylethyl)sulfonyl]lamino}ethyl)phenyllisoxazol-5-vlcarboxamide.
OH
HSC H cls?_<CH3
1]
O CH,
N’O I N
\
25

Scheme XII, Step A: Into a 100 mL single-neck flask, 159 mg of
isoxazole-5-carbonyl chioride was added dropwise to 300 mg of [2-(4-
aminophenyl)-2-hydroxypropylj[(methylethyl)sulfonyllamine (prepared in example



2 0 indolyl; benzofuryl; benzothienyl; benzim dazolyl; an rou
formula R14_ (La)n- X2- (Lb)m in which X2 represents a bondgo%'qﬁﬁggg SO,

502, CO) CH(OH)) CONH) NHCO NHCONH) NHCOO, COCONH, OCH2CONH, or CH=CH, La
and Lb each represent (1-4C)al kylene, one of n and mis 0 or 1 and the
other is 0, and R14 reprbsents a phenyl or heteroaromatic group which is 25
unsubstituted or substituted by one or two of hal ogen; vitro; cyano;
(1-10C) al BA006ES46 10C) al kenyl :  (2- 10C) al kynyl : ( 3- 8C) cy AICTAISRIAS734

4- (1, 1-di oxot etrahydro-1, 2t hi azi nyl); hal o(1- 1OC) al kyl ;

cyano( 2-10C) al kenyl ; phenyl; and (CH2)28R15 in '"irvhich z is 0 or an
integer of from1l to 4, X3 represents O S, NR 6, CO CH(OH, COO .QOCO
CONRi ~, NR18t®, aﬂNHQ?Zﬂg sOtrirtylanitsD NRAA (35 COMRIOstDingBinddRiadMoéhenR15
represents 4 30 January
o0 v 0ot CAFAAEe o faokh fekuetiiule, “gécgé f’ﬁ"'] W &bibied B3 artnis

(1- 4C) al koxy'@mﬂ?@’fy'le(@t ab) zﬂhﬁymlxturqwaqrﬁnmﬂuseﬂ ihtorHa0 and the(desir@l al kyi ,
N-(1-40) al k Oprpaact n O al kenyl
MGk ! BWBC)ACﬁrgaggﬁ)tglew 5(#165@ yﬂh@mrg%éraggm&{yéakvraéhé@

het er oar t‘?rtc Q’R"HU'HZ’QM'EH Vel Katmand parcanﬂraredm,e;t retdu@edjvaguwn@ or two of

hal ogen, (1- ale
(160 af ko, and b B Ottty gesBuied f R din ity
t

y ?Q/Rl, F~’ R%,g.an .
hydr ogen or eptalgEexang, 1:1 t9yi S‘t%{'ﬁlfdﬁi%}'ﬂMQmPM’@ (897Rm #esier with the
ni trogen at owhitedsoMal ¢dn §grey Mes 368 1 quinagl form an azetidinyl, pyrrolidinyl)
pi peri di nyl r m) ol 28. A conpound according to claim?27
wherein Me %%%%i%%b% ubstituted with a group of formula
R14- (La)n- X ESents a bond) O NH, S) SO S02, CO
CH(OH), CONH, COCO\IH OCH2CONH, or CH=CH, La and Lb
each represent (1 4C) al'kyl ene) one of nand mis 0 or 1 and the other is 0,

and R14 repreepata Mdhet er oar omati ¢ group which is

unsubstituted or b I BY | 6 mi. Whek 18 o Wit |r? f %ano
G oSN b R et e
cyano(210C) a{'[(lﬁrmr;rzl|eth9§&nbfrhyr]aﬁn%}étﬁbl}’aﬁe%§iﬁ§%§jr V | o%%@eqrb% é%ﬂt eger

of from1l to represents R17,
NR18CO, 20 I\iﬂbb‘ﬁ?s VOPJP‘!SQ 2CAR(19aDD), witiesstindny atsent s

hyd 17gP |
(190 S Roxy ot porml 4 Sﬁ%&*“%'f)cﬂ*a%‘*@*" VA A waktnto rogm,

N (14C) al kox\?H‘é’PE%H% and "H@Fd'r" Kaftls zﬁfw )mms( ProaiF davey wasc@smed:) al kenyl ,
(310C) aldoynywith B30 %Ee@mbﬂﬂhm% aﬁ@ﬁbﬂiﬁnﬁhtedﬂnd@ﬂre@h@éﬂiﬁ&ruﬁf to yield

het er oar OfT&téé}l rgr au

R2 IT EH unsu e or substituted by one or
two of hal ogeh, ME A8 U kQ'F)m %{ag(”f-s?“ﬁf %‘? ¥ig silicg ophchiemalicglAPR%i no and
(1- 4. C) al koxsmplayidg RiecChi@inatotRh3 usind af2009 reiah rotod apd BIIERG With aepr esent s
hydrogen or {969 ﬁe){%ﬁ@eﬂﬂé ﬁz’ﬂétealnfjtﬂlgld tﬁelflq%}r%lg%mggmqggkz Et her with

the nitrogen atomto ached
pyrrol i di nyl 94%] grea ‘P‘@Imh{wlldoriomrphM P82 Mp1).30 30 January 2004 WO

00i sssasys 1536albiRleb¥SO U Q84 doasE. A conpound accor di ng to claim28 wherein

(La) n- XZ- (LbyK8ory: C 52.02, H5.46, N 11.37.
Found : C 51.70, H5.59, N 10.88.



represents a bond, CONH, or CH20. 30. A conpound accordi ”QOtJQmEAr?bpbfg
wherein R~4 represents a phenyl 5 which is unsubstituted or substituted by
one or two of halogen; vitro; cyano; (11 OC) alkyl; (2-1 OC) al kenyl; (2-1
OC) al kynyl ; (3-8C)cycl oal kyl ; 4-(1, 1di oxot etrahydro-1, 2-thi azi nyl);

hal o(1- 10C) al kyl ; cyano(2-10C)al kenyl ; phenyl; and (CH2)zX3R15 in which z
is O or an integer of from1l1l to 4, X3 represents O S; NR s, CO% CH(OH),
Co0, OCO, dﬂl%(g‘F“NRlsoo, NHS02, SO2NH, 1o NHSO02NRL ~, OEENES00483t NRi
9C00) R15 represents hydrogen, (i-10C)al kyl, phenyl (1-4C) al kyl,

hal o( 1- 10C) al kyl, (1-4C)al koxycar bonyl (-254C) al kyl ,

(14C) al kyl sul fonyl am no(1-4C)al kyl) N-(1-4C)al koxycarbonyl) (1 .

4C) al kyl sul f onyf ami no(1- 4C) al kyt, EXarapla|30 (3-100) al kynyl)
(3t 3C) cycl oaktkgnarationg ¥deimetnylamine atht2ear omat i ¢ group whi ch
is 15 unsubs 1 i of hal ogen, (1-4C)al kyf,

hal o(1 4C)al kyl, di (1-4C)al kyl am no and (1-4C)al koxy, and R's, Ri~, Rl8 and
Ri 9 each independently represent hydrogen o[ él-liOC) kyl. or R15 and R16,

R17, R18 or R19 together with the nitrogen at¢ogyto C C{"bey are attached
forman azetidinyl, pyrrolid‘%nyl, pi peri di-my -0 N1

HTON no group. 31. A
conpound according to claim is subgyitGHed by one or

9 wherelln p
t wo~of hal ogen; vitro; cyano;%‘fwe)u\ ~ hal o(1-10C) al kyl ; and
(CH2)zX3R45 in which z is 0) 1 or 2) XB represents O NR's, CO " COO,
CONRL7, NR18g) NHS02 82NH, 'NH_SOZNR17, OCONR19 or NRi 9C00, 2 5 R 15
represents hyeig n T tgylamino) N‘%‘!’@ﬂ‘%’p"o}yﬂ@ﬁ%& ~ halo(1-1
QC) al kyl , or HEt! I,a STl amWeR19 each i ndependent |y
represent hydrogen or (1-10C) alkyl. 32. A co ou&d according to claim?29
wherei n phenyl is substituted by 3 0 one or Hi i fIQJorGHachI oro) cyano;
(1-4Qal kyl; trifluoronethyl; and (CH2)zX3R1 -jsa-n(ary 2004 WO
001 66546 -157 PCL'/US00/ 08734 in whigh z , of 2, X3 egpresents NR16,
CO, COO, CONR17, NR18CO, NU9¥ 5 s hydrogen, (1-4C) alkyl,
phenyl (1-4C) al kyl, or hal o(14C)al kyl, %nd R16, R~ 7) R18 and R19 each
i'ndependently represent hydrogen or (1-4C) al kyl. 33. A conpound accordi ng
to.cl ai 29 wher dhte b mi single-pabls flagk, it el bfyoxaiyé chibride was atdedhéyeinge cyano;

1- 40) al kyl ; whde t o . 5 ' i , X3
Fepr sbont & NATE (o 288 S PmpYRripBSAC Bt el drotiblle 6 R (B'mOi ogen,
(1- 4C}al kyl , WhikesHTinG under & niijegeratmesplgre-ai @am tephperatuce. RItgn &4 R18 and .
R19 h ind t s | d of
the Tor mul . oualie. GiopRORF IR adda) hote aitlhg nfiiye tebarlp TTPOUM ©
(2- 60) al kenyfoAmM:- 1Thediearlian was gllgwapdtostr athis temperatuay s0rklyh andmasithen Ro

represenis Heoricbntr&lpalukiér retidedtls) lvi (B al kyl, or
(14C) al kyl ar o0 tﬁC' U rolidotlusaTY vield éﬁ@ﬁg&?&r@ﬁ%%§to whi ch

.or Ra ang Rb together w th the
they are att8 %‘?W'&e(%g 00 ok, pinglegheck figsk Gontaining 460 rag eBl2gé) sat ur at ed
carboxyl i c r amnopberydi-2vhydroryprep )l (aRstinieth]safdmMamintMordifaréd Pldkagpisi sting
of sulfur or 18y3dPfks Mh ofdethyfarming H FHEYSS L) Whife SHTHG IR, one doubl e
temperature under a nitrogen atmosphere. After 2 h at this temperature, the
20  mixture was concentrated under reduced vacuum and the resulting solid was
taken into ethyl acetate. The organic layer was backwashed once with H,0,

dried over K.CQOj3, and concentrated under reduced vacuum to yield 794 mg as

an oil. This material was purified via silica gel chromatography employing the
Chromatotron while using a 4000 micron rotor and eluting with an isocratic

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



R represents an unsubstituted or substituted aromatic group, an
unsubstituted or substituted heteroaromatic group, or an a@damary2094ed or
substituted (5-8C)cycloal kyl group; R is selected fromthe group

consi sting of: 30 January 2004 -- 151 a. Oiia ~\H/O0OH-H ,O -N Sc
,H \/OO _d; \H U~OHga , -N\ 30 January 2004 V\DOO/66546 158 Oili
HS\/ 0OQii 9' ~HS\\/ OOH_N_"H\/ ONSHO"' \
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Preparation of final title compound.
Scheme [, Step B: Into a 25 mL 3 neck flask fitted with a stirrer and

thermometer, 335 mg of 4-(dimethylamino)-N-[4-(1-hydroxy-1-methyl-2-
{[(methylethyl)sulfonyllamino}ethyl)phenyllbutanamide in CHoCl, (5 mL) was
5 added dropwise to 0.11 mL DAST in CH,CL. (10 mL) while stirring at -78°C

under a nitrogen atmosphere. Reaction was allowed to warm to room
temperature and diluted with CH>Clz (25 mL). This organic layer was washed
with Hz0, dried over Na;SO4, and concentrated under reduced vacuum to yield
160 mg as an oil. This material was purified via silica gel chromatography

L 10 employing the Chromatotron, using a 2000 micron rotor and eluting with a
solvent of methanol/1% NH4OH to yield the final title compound (100 mg', 30%)
as a semi-solid. lon spray M.S. 388.0 (M*+1).

Example 31
15  Preparation of N-{4-(1-fluoro-1-methyi-2-

{[{methylethyl)sulfonyllamino}ethyl)phenyl]-3-thienylcarboxamide.

F X
H3C H (l)l__<CH3
0 T
S@A N

Preparation of N-[4-(1-hydroxy-1-methyl-2-
20 methylethvl)sulfonyllamino}ethyl)phenvil-3-thienvicarboxamide.

HcoH('J
et
|
o

Scheme XII, Step A: [2-(4-aminophenyl)-2-
hydroxypropyl][(methylethyl)sulfonyllamine (300 mg, 1.1 mmol, prepared in
25 example 19), 3-thiophenecarboxylic acid (169 mg, 1.2 mmol), triethylamine (333
mg, 3.0 mmol), 4-dimethylaminopyridine (15 mg, DMAP), 1-[3-
(dimethylamino)propyl}-3-ethylcarbodiimide-HC! (260 mg, 1.2 mmol) and
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methylene chioride (25 mL) were mixed together in a 50 mL single neck fiask and
stirred under a nitrogen atmosphere at room temperature for 84 hours. The
solution was then poured into H,0, and the desired product was extracted with
ethyl acetate. The organic layer was backwashed once with H,O, dried over
K2COs, and concentrated under reduced vacuum to yield 634 mg as an oil. This
material was purified via silica gel chromatography employing the Chromatotron,
using a 4000 micron rotor and eluting with a solvent of hexane/ethyl acetate 1:1
to yield intermediate title compound (151 mg, 36%) as a white solid. lon spray
M.S. 381.1 (M*+1).

Calculated for: Cy7H22N204S5:
Theory: C53.38, H5.80, N 7.32.
Found: C53.29, H5.79, N 7.39.

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

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

- {[(methylethyl)sulfonyllamino}ethyl)phenyl]-3-thienylcarboxamide in CHCl; (5

mL) was added dropwise to 0.03 mL DAST in CH20I_..2 (5 mL) while stirring at —
78°C under a nitrogen atmosphere. The reaction was allowed to warm to room
temperature and diluted with CHzClz (25 mL). This organic layer was washed
with H20, dried over Na,SOy4, and concentrated under reduced vacuum to yield
111 mg as a foam. This material was triturated in hexane/ethyl acetate 19:1 for
Y2 h and then filtered to yield the final title compound (80 mg, 70%) as a white
solid. lon spray M.S. 385.1 (M*+1).

Calculated for: Cy7H21N203S,F:
Theory: C53.11, H5.51, N 7.29.
Found: C 52.93, H5.44, N 7.15.
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bb , ~~N\/ O HN, , OHcc Sdd CH, \ / \ / O-) ee3(\JénJ}¥]§ogj4\ /99
, O/ \ ~ OH PCT/ US00108734 30 January 2004 wo oo0i 6ss4~ -161 , and
ii N-SH O pcrnsooi os~aa or a pharnmaceutically acceptable salt thereof; wth
the proviso that when Ra is nethyl) then R~ is other than 4-bronophenyl.

35. A pharnaceutical conposition, which conprises a conmpound as clained in
claim1l and a pharmaceutically acceptable diluent or carrier. 30 January
2004 WO 00/EB¥6546 162 PCT/ USO0/ 08734 36. A conpound acchdYs§¥B%4any of
claims 1 to 23, or a pharnaceutically acceptable salt thereof, for use as a
phar maceutical. 37. The use of a conpou®® according to any one of clains 1
to 23, or a - ~) pharnmaceutically acceptable salt thereof, for the

manuf acture of a nedi carrent for pot example 84 gl ut amate receptor function.
38. The use Pe 7 ﬁdlngto any of clains 1 to 23) or a

phar maceut i Cg th sBI"fo gmf@nufacture of a

medi canent for ‘ a near o- degener ati ve

di sorder; age- reI at ed denentla age-i nduced rrermry i mpai rment; novenent

di sorder; reversal of a drug-induced stath;C d¢gp sg orCHattentlon deficit
di sorder; attention deficit hyperactivity diXordgLs yc'”h05| S; cognitive

deficits associated with psychosis; or j- i nduce p h05|s in a.

patient. 39. A conpound accor ding to any ghe of cl 3to 38 which is
{4-[4-(1-fluoro-1nethyl-2-{] vl é@hylYsul fonyl ] am no} et hyl ) phenyl ] phenyl
}- N-net hyé carboxi de, or a

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

H,C_ OH
g\o

NH,
" Into a 100 mL. single-neck flask, 50 mL of trimethylsilyl cyanide was added
10 dropwise to 26 g of 4'-benzyloxacetophenone and 3.9 g of zinc iodide while

stirring under a nitrogen atmosphere at room temperature. The reaction was
allowed to stir at this temperature overnight. In the morning, the mixture was
diluted with methylene chloride (100 mL) and the organic layer was backwashed
once with sat. Na;HCOg, dried over MgSQ,, and concentrated under reduced
15  vacuum to yield 23.25 g. as an orange oil. Because of possible stability
problems, this material was used immediately and placed into 300 mL THF in a
1000 mL single-neck flask. While stirring at room temperature under a nitrogen
atmosphere, 100 mL of BHs-THF complex was added syringe wise and the
reaction was stirred overnight. In the morning, 10 mL of con. hydrochloric acid
20 was added dropwise at room temperature and severe foaming was present. The
mixture was then concentrated under reduced vacuum. The resuiting HCI salt
was liberated while being stirred in 1N NaOH and the free amine was extracted
into ethyl acetate. This organic layer was washed with H,O, dried over NaSO,,
and concentrated under reduced vacuum to yield 24.31 g. as a semi-solid. This
25 material was purified via silica gel chromatography employing the Water's prep.
2000 and eluting with a gradient soivent of methylene chloride/methanol 9:1 to
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Calculated for C43HzoNO5SF:

Theory: C53.96, H6.97, N 4.84.

Found : C53.16, H6.76, N 4.81.
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Example 35

Preparation of {2-[4-(3.5-diflucrophenvl)phenyl]-2-
fluoropropylll(methylethyl)sulfonyllamine.
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Preparation of;

Into a 500 mL single-neck flask fitted with a stirrer and thermometer, 10.0
g. of 4'-iodoacetophenone, 1.0 g. of PdClx(dppf), and 17 mL triethylamine were
20 placed in Dioxane (160 mL) and stirred at room temperature under a nitrogen
atmosphere. This solution was then degassed with nitrogen for 15 minutes,
followed by the addition of 8.8 mL pinacol borane syringe wise. Addition was
exothermic and the solution turned dark immediately. The reaction was then
heated at 85°C for 8 h. The mixmre was then cooled to room temperature and
25  poured into H,O and the desired product was extracted with ether. This organic
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Into a 25 mL single-neck flask, 1.6 mL of trimethylsily! cyanide was added
10 dropwise to 1.0 g. of the acetophenone derivative prepared directly above and
131 mg of zinc iodide while stirring under a nitrogen atmosphere at room
- temperature. The reaction was then stirred overnight at this temperature. In the
morning the mixture was diluted with methylene chloride (25 mL) and the organic
layer was backwashed once with sat. Na,HCOj, dried over MgSQ,, and
15  concentrated under reduced vacuum to yield 910 mg as a semi-solid. Because
of possible stability problems, this material was used immediately and placed
into 20 mL THF in a 100 mL single-neck flask. While stirring at room
temperature' under a nitrogen atmosphere, 4 mL of BH;-DMS complex was
added syringe wise and the reaction was refiuxed for 4 hours. The reaction was
20 cooled to room temperature and 2 mL of con. hydrochloric acid was added
dropwise at room temperature and severe foaming was present. The mixture
was diluted with ether (50mL) and the reaction was stirred for an additional hour.
The precipitate that formed was collected by filtration to yield intermediate title
compound, amine derivative, (910 mg, 72%) as a white powder as the HCl salt.
25
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in a 250 mL 3 neck flask fitted with a stirrer and thermometer, 1.05 g. of
propanesulfonyl chloride was added dropwise to 2.10 g. of the amine derivative
5 prepared directly above, and 2.14 g. of DBU in THF (60 mL) while stirring at 0°C
under a nitrogen atmosphere. The reaction was allowed to warm to room
temperature and stirred overnight at this temperature. In the morning, reaction
was concentrated under reduced vacuum. The resulting oil was taken into ethy!

acetate and the organic layer was washed two times with H20, dried over

10  NazSQ,, and concentrated under reduced vacuum to yield 600 mg as an oil.
This material was purified via silica gel chromatography employing the
Chromatotron and using a 4000 micron rotor while elutin_g with a solvent of
hexane/ethyl acetate 3:2 to yield intermediate title compo-und, sulfonyl derivative,
(250 mg, 10%) as an oil. lon spray M.S. 382.2 (M* - 1).

15 '
Preparation of {2-[4-(3.5-difluorophenyl)phenyl]-2-
hydroxypropylll(methylethvl)sulfonyllamine.
OH
HSC H |O|—<CH3
R o
S |
F
20 The sulfony! derivative prepared directly above(250 mg, 0.65 mmol), 1-

bromo-3,5-difluorobenzene (138 mg, 0.71 mmol), sodium carbonate (1.1 mL of a
2.0 M solution, 1.4 mmol), tetrakis(triphenyl phosphine)palladium(0) (50 mg, 0.65
mmol), and dioxane (10 mL) were mixed together in a 50 mL single neck flask
and stirred at 70°C over night. In the morning, the reaction was cooled to room
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110988 () her@wmm(l 8&mg(of {2-[4-43, 5-difgmphpoyipbenyhi2e| [ : NA4110
D I:O/fi00/0>UO/‘>&hglc)ro)<’yp$opyl}[(methylethyl)suIfonyl]amlne in CH,Clz (2 mL) was added dropwise
to 0.01 mL DAST in CH,CL: (3 mL) while stirring at —=78°C under a nitrogen
atmosphere. The reaction was allowed to warm to room temperature and diluted
15  with CHCl; (25 mL). This organic layer was washed with H,O, dried over
- NazS0,, and concentrated under reduced vacuum to yield 18.4 mg as a yellow

oil. This material was purified via silica gel chromatography employing the

Chromatotron and using a 1000 micron rotor while eluting with a solvent of

hexane/ethyl acetate 7:3 to yield the final titte compound (12 mg, 52%) as a
20 viscous oil. lon spray M.S. 370.2 (M*-1).

Example 36
Preparation of [(dimethylamino)sulfonyl][2-fluoro-2-(4-iodophenyl)propyllamine.

F
HSC H 9 ,CH
N-S-N
O CH,

3

| |
25
Preparation of [(dimethylamino)sulfonylll2-hydroxy-2-(4-iodophenyl\propvllamine.
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compound (257 mg, 33%) as a white solid. (Fd) M.S. 384 (M*).

Calculated for: Cq1H17N20O3S!:
Theory: C 34.39, H4.46, N 7.29.
15 Found: C 33.25, H4.24, N 6.80.

‘Preparation of final title compound.
Scheme X, Step B: Into a 50 mL 3 neck flask fitted with a stirrer and
thermometer, 257 mg of [(dimethylamino)sulfonyl][2-hydroxy-2-(4-
20 iodophenylpropyllamine in CHxCl, (10 mL) was added dropwise to 0.08 mL
DAST in CHCL; (10 th) while stirring at =78°C under a nitrogen atmosphere.
The reaction was allowed to warm to room temperature and diluted with CH;Cl,
(25 mL). This organic layer was washed with H2O, dried over Na;SQ,, and
concentrated under reduced vacuum to yield a yellow oil. This material was
25 purified via silica gel chromatogréphy employing the Chromatotron and using a
2000 micron rotor while eluting with a solvent of hexane/ethyl acetate 3:1 to
yield the final title compound (147 mg, 57%) as a white solid; m.p. 115°117°C.
lon spray M.S. 385 (M*+1).

Calculated for: Cy1H1gN20,SI:
30 Theory: C34.21, H4.18, N7.25.
Found: C 34.04, H4.41, N 7.59.




R & ()- !s10% R "' & ()-10A10A10A " 94  10%A& ()- 94 10%!& ()-
&3' 109 & ()-37p\Kk|[:vU410 =~ 110%'& ()- !10%R u& ()- 39GIonery 2604 ) -
10% R " & ()- FI0O%R'& ()- ql0%& ()-s' t|[:vU410 “f,s!10%R k& ()-
f,s!10%R z& ()- y)10%R u& ()-S "10% R ' & ()-F s!! 10%R! p& () -
10% R " & ()-tvU410 9! gl0%& ()- f10%& ()- 310%& ()-
1s10%9&' ()-10'R'10' R 10' R “f, sl 10% R ' & ()-&Q [:vWalo A~
04095 X&' ( N 00%65464 00/508& () -/ T YA0WENS ()-/ T 9d0%RARLss 34
%10%5%5&' ()-/ K %0%EYES ()-/vU410 0@ELO%& ()-F 1098& ()- 310%8& ()-

| * 10984& ()-10J910J9910J%) P° 94.0% % &109-/ DBE| [ vUA10 Ly&lOW& ()-
SSH1098@ ()- L! TL0%& ()- ° | 109@#& ()- | 109& ()- " 10984& ()-EH| [: vU410
p/ S10%! h& ()-- /S109%& ()-- n$10%J) #Engli_ﬁ'lmo?&' ()- gigza/g 8
L- 1098&: ()| oh .14. 6.l h AR AP P 2.8R010% & ()
&&010‘)/&'”"&%%‘5;%9 i Méﬁnf&%ﬁ ()- !S10%a ()-
,10% & () - - O RO TE[]:bU4L0 SY% 10% & ()- SH10% & ()-
“yl10% & ()- “yl10% & ()- “y!'10% & () - /yllotV&'() E~|[:-4100
Y4 110% & ()-z YA 110% & ()-z 0109 & () Hy€/ ) CH(&! 109 & () -
SL' 10% & () - SbA410! 1 10%vk! M&' ()- L10%! NS ()N ﬁ< '()- (1096 x! %
& ()- !s10%k! M& ()-10!10! $4|[: Ad10! ° VOV y 10% & ()-s Isy
1098K! M& ()-s S10%WK! M& ()- f S10%WK! MR () &' f’s
4r q@\BC| [ NA41010GLOGLOG ~ FIM 10968 M 109%! & ()- & !s!10% & ()-&
“1s110% & ()-& !'s! 109! & () - &CSAWA: NA41010 9f &1098& () -- L! gl0%E&S () -
109%E8& ()5 Y10%E&S&: () - Flo%&@() lle%E&&'() V\Q’0|[ - 410E&
n o R

of &10%E&& ( a’rera%fg‘%p Cale i 1 $0afese O - - ,
o () sedalipE e 0 B R O a0 -
%WORK ()- 0%& () @O%E&&' () bR % & ()-2s:;<= S nvu410
& AOB& ()- 10WB& ()- 11098 & ()- NP (O 0‘;%" 0% $" & () -
T%0%t& ()-ns||[:vU410 910N & ()-Z 0% ()-Os @Q%MZ M& () - Pps
@o%! =& ()- "10% & () - SlO% & VU410 "9, 3"10%!'& ()-: 9, 3"10%
& ()-: PY9, 3"10%=& ()- ' ()-Z =910%& ()-Z 0910%u2
u& () -2z8! vUA10 3310% & () % & ()-102 102 102 " 2Y"10% & ()-
2Y"10%8 & ()- 9, 3"10% &'é ] [:vU410 T"10%v 5& ()- " "10%CC& () -
qr" 109 () -- 9" 1098cheme Vi, Stepgt ol iEngthylamginodslfanyl2-hydane2-(409&s8’ () -
'Siggg‘&l %(?& - 18do Eﬂe@rytﬂr%gyllamme %0 5’?‘9&3 @mmol%réﬁa@% i kxample 36), 4-

cyano enzene boronic acid (191 mg, 1 3 mmo potassium carbonate (179 mg,

id ( D, g

1.3 mmol), tetrakis(triphenyl phosphine)palladium(0) (58 mg, 0.05 mmol), and
dioxane/water (60 mL, 3:1) were mixed together in a 100 mL single neck flask

and stirred at 70°C over night. In the morning, the reaction was cooled to room

15 temperature and poured into H2O and the desired product was extracted with
ethyl acetate. The organic layer was backwashed once with H,0, dried over
K2CO3, and concentrated under reduced pressure to yield a viscous oil. This two
spot material was purified via silica gel chromatography employing the
Chromatotron and using a 2000 micron rotor while eluting with a solvent of

20  methylene chioride/ethyl acetate 9:1 to yield intermediate title compound (255
mg, 71%, bottom spot) as a white solid. (FD) M.S. 359 (M*).

Calculated for: CqgH2¢N303S- ¥4 H20 :

Theory: C59.34, H5.77, N 11.54.

Found : C58.89, H5.63, N 11.26.
25
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/ yield the final title compound (132 mg, 63%) as a white solid. (FD) M.S. 361

(M*).

Example 38

15  Preparation of {2-[4-(3-aminophenvl)phenyl]-2-
- fluoropropyll(dimethylamino)sulfonyllamine.

H.C FHO CH

| 773

N-§-N
SRt

NH,

[(Dimethylamino)sulfonyl][2-fluoro-2-(4-iodophenyl)propylJamine (386, 1.0
20  mmol, prepared in example 36), 3-aminobenzeneboronic acid (201 mg, 1.3
mmol), potassium carbonate (179 mg, 1.3 mmol), tetrakis(tripheny!
phosphine)palladium(0) (58 mg, 0.05 mmol), and dioxane/water (60 mL, 3:1) are
mixed together in a 100 mL single neck flask and stirred at 70°C over night. In
the morning, the reaction is cooled to room temperature and poured into H,O,
25 and the desired product is extracted with ethyl acetate. The organic layer is
backwashed once with H.0, dried over KCO3, filtered, and concentrated under
reduced pressure. The crude material is purified via silica gel chromatography



S109% ()-= |0bU410 1s10% ! & ()-(10%0%.0% LO! 10%& ()- €9 beHutppedts & ()
& L9!110% % & ()- +L9! 109888& ()-)8=GYi|[:bW10 0 10% 4& ()- h 10%&'()
$ 109 ()- 10%! & ()- "!S10%! & ()- 310%! & ()-iy|[:bWal0
“f&10% ! & ()- 0 109%6]6& ()- 109 & ()- P 10983& ()- 10%p& ()- ~ 10%& ()-
\HZ[\]m obU410 !'10% & ()-10"!" 10! 10! F10%! & ()- F10%! & ()- F10%
“& ()- -10% ! & ()-my~|[:bU410 && 10%& ()-F && 109& ()-F !f10% & ()-
F109 & ()- WaOMess6()- | 10% & ()-%|[:bW10 ,fz10%A & (BCTUSPOOFH ()- ~ Os
10% & ()- s 109%& ()- && 10%b& ()-F && 10%g& ()-F -8=Wb|[: bu410

1"t 1098 & ()- 1b10% & ()- 10% & ()- \@HAWP & ()-Z nOR & ()- ~10% & ()-V}
1[:-410!" “yf)GLO% & ()-" yf)GLOW& ()-" y 109 & ()- &710% & ()-

9010% & () - Einpng the ChivivdtOtron 8nd 4€AG &'20DO nitiehQbfokinth hekdridetRy!( ) -

31098 & ()- ! & 0I 10/ ()9 obU410 ! s1098& ()-10 10 10 9 !'10%
& () - 9(? 100/?%96/@6 ellg%pt proyid ??ﬁ ﬁt?eAtl%npo n% S
Example 39

5 Preparation of [(dimethylamino)sulfonyl][2-fluoro-2-(4-{3-
methylsulfonyaminolphenyliphenyl)propvilamine.

H,C F O CcH

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

10 - aminophenyl)phenyl}-2-fluoropropyl}{(dimethylamino)sulfonyllamine (prepared in
example 38) and 380 mg of DBU in THF (125 mL) while stirring at 0°C under a
nitrogen atmosphere. The reaction is allowed to warm to room temperature and
then stirred overnight at this temperature. In the morning, the reaction is
concentrated under reduced vacuum. The resulting material is taken into ethyl

15 acetate and the organic layer is washed two times with H,O, dried over Na,SQ,,
filttered, and concentrated under reduced vacuum. This crude material is purified
via silica gel chromatography employing the Chromatotron and using a 4000
micron rotor with hexane/ethyl acetate eluent to provide the title compound.
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In a 250 mL 3 neck flask fitted with a stirrer and thermometer, 356 mg of
2-propanesulfonyl chloride is added dropwise to 350 mg of {2-[4-(3-
aminophenyl)phenyl]-2-fluoropropyl}{(dimethylamino)sulfonyl]lamine (prepared in
example 38) and 380 mg of DBU in THF (125 mL) while stirring at 0°C under a
nitrogen atmosphere. The reaction is allowed to warm to room temperature and
then stirred overnight at this temperature. In the morning, the reaction is
concentrated under reduced vacuum. The resulting material is taken into ethyl
acetate and the organic layer is washed two times with H;O, dried over Na,SQ4,
filtered, and concentrated under reduced vacuum. This crude material is purified
via silica gel chromatography employing the Chromatotron and using a 4000
micron rotor with hexane/ethyl acetate eluent to provide the title compound.

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

methylethyl)sulfonyllamino}ethyl)phenyllbenzenesulfonamide

H,C F O CH
o 1

HZN’S\‘O
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4-bromobenzenesulfonamide (236 mg, 1.0 mmol), the intermediate sulfonyl
15 derivative prepared in example 35 of structure:
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(575 mg, 1.5 mmol), sodium carbonate (1.2 mL of a 2.0 M soiution, 1.5 mmol),
tetrakis(triphenyl phosphine)palladium(0) (50 mg, 0.65 mmol), and dioxane (20
mL) are mixed together in a 50 mL single neck flask and stirred at 70°C over
20 night. In the morning, the reaction is cooled to room temperature and poured
into H20 and the desired product is extracted with ethyl acetate. The organic
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{[(methylethyl)sulfonyl]lamino}ethyl)phenyl]benzenesulfonamide in CH:Cl, (10
10 mL) is added dropwise to 0.14 mL DAST in CH.CL; (10 mL) while stirring at —
78°C under a nitrogen atmosphere. The reaction is allowed to warm to room
temperature and diluted with CH,Cl» (25 mL). This organic layer is washed with
H20, dried over Na;SQ,, filtered, and concentrated under reduced vacuum. This
crude material is purified via silica gel chromatography employing the
15 Chromatotron and using a 4000 micron rotor with hexane/ethyl acetate eluent to
~ provide the title compound.

Example 42
Preparation of N-(2-{3-Fluoro-4'-[1-fluoro-1-methyl-2-(propane-2 sulfonylamino)-
20 ethvyll-biphenyl-4-yl}-ethyl)-isobutyramide.
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Preparation of (4-Bromo-2-fluoro-phenyl)-acetonitrile.
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25 Sodium cyanide (1.37g, 28.00 mmol) was added to a stirred solution of 2-
fluoro-4-bromo benzyl bromide (5.0 g, 18.66 mmol) in dry DMSO (60 mL) at
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10 4-lodo acetophenone (10.00 g, 40.64 mmol), PdCix(dppf).CH.Cl, (1.00 g,
1.22 mmol) dry dioxane (160 mL) and EtaN (17.0 mL, 121.96 mmol) were
combined in a dry flask which had been purged with N, several times. Pinacol

borane (8.80 mL, 60.96 mmol) was added and the reaction mixture was heated
-at reflux for 4 h then cooled to ambient temperature, poured into Diethyl ether

15 (250 mL) and extracted with HzO and washed with brine. The Diethyl ether was
dried (MgSQ,), filtered and the filtrate concentrated in vacuo. Purification by
gradient chromatography on silica (hexane, 5% EtOAc/hexane) followed by
recrystallization (hexane) gave 6.4 g (64%) of the intermediate title compound as
a white powder.

20

Preparation of 2-[4(4.4,6.5-Tetramethyl-[1,3.2] dioxaborolan-2-yl}-phenyl]-2-
trimethylsilanyloxy-propionitrile.

caata

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

" TMSCN (1.6 mL, 12.18 mmol) and the reaction mixture was stirred at ambient
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. Scheme Va, Step B: Borane dimethyl sulfide 2.0 M (4.0 mL, 8.0 mmol)
‘ was added dropwise to 2-[4(4,4,5,5-tetramethyl-[1,3,2] dioxaborolan-2-yl)-
10 phenyl]-2-trimethylsilanyloxy- propionitrile (0.910 g, 2.64 mmol) in dry THF
(20.0mL) at ambient temperature. After the initial exotherm, the reaction mixture
was heated and stirred at reflux for 4 h cooled to ambient temperature and
quenched by a slow addition of concentrated HCI. The reaction was diluted with
‘Diethyl ether and stirred for approximately 1 h. The resulting white precipitate
15 was collected by filtration and used in the next reaction.

Preparation of N 2-Hvydroxy-2-[4(4.4.5 5-tetramethyl-[1,3,2] dioxaboralan-2-
phenylipropyl}-2-propanesulfonamide.

F-of

20 Isopropy! sulfonamide (0.313g, 2.2 mmol) is added to 1-Amino-2-
[4(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl}-propan-2-ol hydrochloride
(0.627 g, 2.0 mmol) in CH:Cl> (20 mL) at 0°C. Triethylamine (0.505 g, 5.0 mmol)
is then added and the resulting mixture is stirred for 4 h at 0°C. The reaction
mixture is extracted with H>O, washed with brine, dried over magnesium sulfate,

25 filtered, and concentrated in vacuo. The residue is purified by chromatography
on silica gel with EtOAc/hexane to provide the intermediate title compound.
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Chromatography on silica gel eluting with EtOAc/hexane gives the intermediate
titte compound.

15  Preparation of N-2-[4-(4'-Amino ethyl-3'-fluorophenyl)phenyl]2-hydroxy-propyi-2-
propanesuifonamide.
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Borane dimethyl sulfide (3.0 mL, 6.0 mmol) is added to N-[2-(4'-
cyanomethyl-3'-fluoro-biphenyl-4yl)-2-hydroxy-propyl]- 2-propanesulfonamide
20 (0.78 g, 2.0 mmol) in THF (20mL) and the resulting solution is heated and stirred
at reflux for 4h. The resulting mixture is cooled and acidified cautiously with
concentrated HCI. Collection of the precipitated solid by filtration yields the
intermediate title compound.
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To N-2-[4-(4'-amino ethyl-3-fluorophenyl)phenyl]2-hydroxy-propyl-2-

5 propanesulfonamide (0.104 g, 0.26 mmol) in dry CH.Cl, in a 12 mL vial is added

EtsN (81 uL, 0.50 mmol), and isobutyryl chioride (34 uL, 0.32 mmol) respectivély.
The reaction vial is stirred overnight at ambient temperature. The resulting
S mixture is diluted with CH.Cl,, washed successively with 1M HCI, saturated

NaHCOj3, brine, dried (MgS0Q.), filtered, and concentrated to give the intermediate
10 title compound.

Preparation of final titte compound.

Scheme |, Step B: To DAST (26pL, 0.20mmol) in CH,Cly(.3 mL) under N;
~ at-78° C is added dropwise N-(2-{3-fluoro-4'-[1-hydroxy-1-methyl-2-(propane-2-
15  sulfonylamino)-ethyl}-biphenyl-4yl}-ethyl)-isobutyramide (0.0928 g, 0.20 mmol) in
CHxCl> (1.0 mL). Following addition the dry ice acetone-cooling bath is replaced
with an ice water bath and the reaction mixture allowed to warm to ambient
temperature. The reaction mixture is diluted with CH,Cly, extracted with H.O,

dried (Na2SQ,), filtered, and the filtrate is evaporated to dryness to give the title
20 compound.

25
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To N-2-[4-(4'-Amino ethyl-3'-fluorophenyl)phenyl}2-hydroxy-propyl-2-
oo propanesulfonamide (0.104g, 0.26 mmol, intermediate prepared in example 42),
' in dry CH2Clz in a 12 mL vial is added Et3N (81 puL, 0.50 mmol) and acetyl
chloride (23 uL, 0.32 mmol) respectively. The reaction vial is stirred overnight at
ambient temperature. The resulting mixture is diluted with CH,Cl,, washed
10  successively with 1M HCI, saturated NaHCO3, brine, dried (MgSQy,), filtered, and
concentrated to provide the intermediate title compound.

Preparation of final title compound.
Scheme |, Step B: To DAST (26 pL, 0.20 mmol) in CH,Cl>(0.3 mL) under
15 Nz at-78° C is added dropwise N-(2-{3-fluoro-4'-[1-hydroxy-1-methyl-2-(propane-
2-suIfonylamino)ethyl];biphenyl-4yl}-ethyl)-acetamide (.087 g. 0.20 mmol} in
CH:Cl,(1.0 mL). Following addition the dry ice acetone-cooling bath is replaced
with an ice water bath and the reaction mixture allowed to warm to ambient
temperature. The reaction mixture is diluted with CH,Cl;, extracted with H20,
20  dried (Na2S0a), filtered, and the filtrate is evaporated to dryness to give the final
title compound.
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| S10%#&& () PRARARNWIONAMIdEAO HOLQ, 0!26! i, prepared in example 42), EtsN (81 uL,
10  0.50 mmol) and methane sulfonyl chloride (23 uL, 0.30 mmol) are combined with
methylene chloride in a 12 mL vial. The reaction vial is stirred overnight at
ambient temperature. The resulting mixture is diluted with CH.Cl,, washed
successively with 1M HCI, saturated NaHCOj3, brine, dried (MgSQ0,), filtered, and
concentrated to provide the intermediate title compound.
15
Preparation of final title compound.
Scheme |, Step B: To a solution of DAST (26 uL, 0.20 mmol) in CH2Cl;,
(0.3 mL) under N; is added dropwise N-(2-{3'-fluoro-4'-[2-methanesulfonylamino)-
ethyl]-biphenyl}-2-hydroxy-propyl)-2-propanesulfonamide (0.094g, 0.20 mmol) in
20 CHCl (1.0mL) at -78° C. Following addition the dry ice acetone-cooling bath is
replaced with an ice water bath and the reaction mixture aliowed to warm to
ambient temperature. The reaction mixture is diluted with CH,Cl,, extracted with
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N-2-[4-(4'-Amino ethyl-3'-fluorophenyl)phenyl]2-hydroxy-propyl-2-

propanesulfonamide (0.104 g, 0.26 mmol, prepared in example 42), EtsN (81 uL,
0.50 mmol) and isopropy! sulfonyl chloride (34 uL, 0.30 mmol) ére combined with
methylene chloride in a 12 mL vial. The reaction vial is stirred overnight at

15 ambient temperature. The resulting mixture is diluted with CH.Cl», washed
successively with 1M HCI, saturated NaHCOs_brine, dried (MgSO0,), filtered, and
concentrated to provide the intermediate title compound.

Preparation of final title compound.

20 Scheme |, Step B: To a solution of DAST (26 uL, 0.20 mmol) in CH.Cl,
(0.3 mL) under N; is added dropwise N-(2-{3'-fluoro-4'-[2-(propane-2-
sulfonylamino)-ethyl]-biphenyl}-2-hydroxy-propyl)-2-propanesulfonamide (0.100
g, 0.20 mmol) in CH;Cl, (1.0 mL) at -78° C. Following addition the dry ice
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10 Preparation of 5-Bromo-oxindole.
Br
HN
o}

Oxindole (1.30 g, .010 mmol) was suspended in dry acetonitrile (22.0mL) under
N2 and cooled to -10° C. To this stirred mixture was added redrystallized NBS
(2.00 g, 0.011 mol) portionwise. The resulting suspension was stirred at -10 to

15 10°C for 3 h. The precipitated solid was collected by filtration, washed with H,O
and dried to give the intermediate titte compound as an off white solid 1.75¢9
(82%). Electrospray mass spectrum (M-1)= 210, (M-1) = 211
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- poured into EtOAc (100 mL). The organic layer is washed with H,O and brine,
dried (MgSO,) filtered and the filtrate evaporated in vacuo. Chromatography on
silica gel with EtOAc/hexane gives the intermediate title compound.

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

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

20 ice water bath and the reaction mixture allowed to warm to ambient temperature.
The reaction mixture is diluted with CH,Cl,, extracted with H,O, dried (Na2S0y),
filtered, and the filtrate is evaporated to dryness to provide the final title
compound.
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5  Preparation of 2-(4-Bromo-2-nitro-phenyl)-malonic acid diethyl ester.
_ ; . 0 Br
/\O
/\O 0 NC)2

Diethyl malonate (3.34 mL, 22 mmol) was added cautiously to a stirred
suspension of 80 %NaH (0.96 g, 24 mmol) in dry DMF (50 mL) at -10° C under
"Nz The resulting mixture was stirred at -10 to 10°C for 1 h. To this mixture at 0°
10 C was added 2,4-dibromo-nitrobenzene (3.34 mL, 0.022 mol) portionwise. The
mixture was allowed to warm to ambient temperature and stirred overnight.
Evaluation by TLC (EtOAc-hexane 4:1) showed only a trace of starting material.
The reaction mixture was poured into a two phase Diethyl ether-1M HCI mixture.
The yellow Diethyl ether layer was dried (MgSO,), filtered, and evaporated in
15  vacuo. Chromatography on silica gel, eluting with EtOAc-hexane 5:95 gave a
yellow liquid which rapidly solidified to give the intermediate title compound (2.50
g, 69%), mp 54-55°C.

Preparation of (4-Bromo-2-nitro-phenyl)-acetic acid ethyl ester.
Br
0
-0
20 NO,
To a stirred solution of concentrated HCI (18.00 mL) diluted to 72.00 mL
with 95% Ethanol was added 2-(4-bromo-2-nitro-phenyl)-malonic acid diethyl

ester (2.50 g, 6.94 mmol). The resuiting mixture was then heated at reflux under
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10 NO,

PdClz(dppf).CH.Cl, (.077 g, 0.90 mmol) and N-{2-hydroxy-2-{4(4,4,5,5-

tetramethyl-[1 ,3,2] dioxaboralan-2-yl)phenyl]propyl}-2-propanesulionamide
(0.383, 1.0 mmol, intermediate prepared in example 42) are mixed together in a
dry flask under N, followed by (4-bromo-2-nitro-phenyl)-acetic acid ethyl ester

15 (0.300 g, 1.04 mmol) , CsCO; (0.68 g, 2.09 mmol) and toluene(s5 mL)
respectively. The resulting mixture is heated and stirred at 96°C for 5h. The
reaction mixture is allowed to cool to ambient temperature and is stirred
overnight. The toluene is diluted with EtOAc (100mL) and filtered through celite.
The resulting filtrate is extracted with 2x 200 mL of H,O, washed with brine, dried

20 (MgSO0y), and filtered. The filtrate is evaporated and chromatographed on silica
gel, eluting with EtOAc- hexane to give the intermediate title compound.

Preparation of final title compound.
Scheme |, Step B: To a solution of DAST (118 uL, 0.998 mmol) in CH,Cl,
25 (0.8 mL) under N at -78°C is added {4'-[1 -hydroxy-1-methyl-2-(propane-2-
sulfonylamino)-ethyl}-3-nitro-biphenyl-4-yl}-acetic acid ethyl ester (0.465 g, 1.00
mmol) in CH.Cl (3.0 mL). Following addition the dry ice acetone-cooling bath is
replaced with an ice water bath and the reaction mixture allowed to warm to
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To a solution of {4'-[1-fluoro-1-methyl-2-(propane-2-sulfonylamino)-ethyl)-
3-nitro-biphenyl-4-yl}- acetic acid ethyl ester. (0.341 g, 0.731mmol, prepared in
10  example 47) in Ethanol (5.0 mL) is added a solution of 6.7% NaOH (15.0 mL)
and the resulting mixture is stirred under N, at ambient temperature for 72 h.
" The mixture is diluted with H20 (100mL) and acidified with 37% HCI. Extraction
with EtOAc followed by drying (MgSOs,), filtration, and evaporation of the filtrate in
vacuo gives the title compound.

15
Example 49
2-propanesulfonamide.
H,C, F 9 CH,
N=%
SRst A
NH
0o
20 To a stirred solution of {4'[1-fluoro-1-methyl-2-(propane-2-sulfonylamino)-

ethyl]-3-nitro-biphenyl-4-yl}-acetic acid (0.311 g, 0.71 mmol, prepared in example
48) dissolved in Ethanol (4.0 mL)/50% H,SO4 (3.0 mL) at ambient temperature
then heated to 90°C is added Zn ( 0.186 g, 2.84 mmol) in divided portions over
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Preparation of Methyl 6-{N-[4-(1-hydroxy-1-methyi-2-
methylethyl)sulfonyllamino}ethyl)phenyilcarbamoyllpyridine-3-carboxylate.
HC OH, O cH,

N-5
O CH,
| S
) = H
/O

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

was added syringe wise to 5-(methoxycarbonyl)-pyridine-2-carboxylic acid (271
mg, 1.5 mmol) in methylene chloride (10 mL) while stirring under nitrogen at
room temperature. Immediately, 1 drop of DMF was added by pipette initiating a
20 foaming of the mixture. The reaction was stirred one hour at this temperature
and then concentrated under reduced vacuum to yield a white semi-solid. This
material was placed into THF (5 mL) and added dropwise to a stirring solution of
[2-(4-aminophenyl)-2-hydroxypropyl)[(methylethyl)sulfonyllamine (400 mg, 1.5
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10 Calculated for ConzstOeS- 20
Theory: C 52.95, H 6.00, N927
Found : C53.14, H 5.67, N 9.01.

Preparation of final title compound.

15 Scheme XII, Step B: Into a 50 mL, 3 necked flask fitted with a stirrer and
thermométer, 200 mg of methyl 6-{N-[4-(1-hydroxy-1-methyl-2-
Al(methylethyl)sulfonyllamino}ethyl)phenyljcarbamoyl}pyridine-3-carboxylate in
methylene chloride (5 mL) is added dropwise to 0.06 mL DAST in methylene
chloride (5 mL) while stirring at —78°C under a nitrogen atmosphere. Reaction is

20  allowed to warm to room temperature and diluted with methylene chloride (25
mL). This organic layer is washed with H,O, dried over Na;SQ,, filtered, and
concentrated under reduced vacuum to yield a slowly crystallizing yellow oil (80%
yield). This material was used without further purification. lon spray M.S. 436.3
(M*-1).

25  Calculated for CagH24N3OsSF:
Theory: C 54.91, H 5.53, N 9.60.
Found: C 54.10, H 5.66, N 9.12.
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Example 51

Preparation of 6-{N-[4-(1-Fluoro-1-methyl-2- :
methvleth Isu_lfon llamino}sthyl)phenyllcarbamoyl}pyridine-3-carboxvlic acid.

HC F H ?S?_<CH3
0 O CH,
NS N
0) l = H
5 OH-

o Methyi 6-{N-[4-(1-fluoro-1-methyl-2-

" {[(methylethyl)suIfonyl]amlno}ethyl)phenyl]carbamoyl}pyrld|ne-3 -carboxylate (150
mg, 0. 35 mmol, prepared in example 50), lithium hydroxide (52 mg, 1.24 mmol),
tetrahydtofuran (6 mL), methanol (2 mL), and water (2 mL) were mixed together

10  ina25 mL 3 neck flask and stirred over night at room temperature. In the
morning; the mixture was concentrated under reduced vacuum to yield a white
solid. This material was taken into 1N HCI and the desired material was
extracted into methylene chloride. The acidic solution was taken to pH 10 with
1N NaOH and the resuiting precipitate was again extracted with methylene

15 chloride. Both organic layers were combined and washed once with H,O, dried
over MgSQ,, filtered, and concentrated under reduced vacuum to yield the title
compound (125 mg, 84%) as a tan solid. This material was used without further
purification. lon spray M.S. 403.9 (M* - 19 Fluorine).

20 Example 52
Preparation of N-[4-(1-Fluoro-1-methyl-2-

methylethyl)sulfonyllamino}ethyl)phenvil[5-(N-methyicarbamovi)(2-

pyridyl)]carboxamide.

HC F H O CH,

1]
O CH,
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Into a 50 mL single neck flask, 1 mL oxalyl chloride was added syringe
~ wise to 8-{N-[4-(1-fluoro-1-methyl-2- |
{[(methylethyl)su|fonyI]amino}ethyI)phenyl]carbamoyl}pyridine-3-carboxylic acid.
(110 mg, 0.26 mmol, prepared in example 51) in methylene chioride (10 mL)

5  while stirring under nitrogen at room temperature. immediately, 1 drop of DMF
was added by pipette initiating a foaming of the mixture. The reaction was stirred
one hour at this temperature and then concentrated under reduced vacuum to
yield a white semi-solid. This material was placed into dioxane (10 mL) and
added dropwise to a stirring solution of 40% methylamine in water (3 mL, excess)

o 10  atroom temperature and the mixture was stirred overnight. In the morning, the

: solution was concentrated under reduced vacuum and the resulting oil was taken
into methylene chloride and the organic layer was washed once with H20, dried
over K:CO;, filtered, and concentrated under reduced vacuum to yield 78 mg as
an oil. This material was purified via silica gel chromatography employing the

15 chromatotron and using a 1000 micron rotor while eluting with a solvent of ethyl

‘acetate to yield the title compound (28 mg, 25%) as a white solid. lon spray M.S,
435.2 (M* - 1) and 417.1 (M* - 19 Fluorine).

Calculated for C20H25N4O4SF:
Theory: C 55.03, H5.77, N 12.83.
20 Found: C55.85, H6.09, N 12.02.

Example 53
Preparation of propane-2-sulfonic acid [2-fluoro-2-(2-fluoro-4-methoxy-phenyl)-
propylj-amide.

F
HSC H 9 CH:i
N-3
O CH,
~
25 (0] F

H,C. OSI(CH,),

CN
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Scheme |V, Step A: 2'-Fluoro-4’-methoxy acetophenone (2.0 g, 11.89
mmol) was combined with zinc iodide (0.38 g, 1.19 mmol) in a 50 mL round
bottom flask. Trimethylsilyl cyanide (4.8 mL, 35.67 mmol) was slowly added
dropwise to the solid mixture, with the generation of heat. The resulting dark

5  brown solution was stirred at room temperature under nitrogen overnight. The
mixture was diluted with CHCl; and washed with NaHCOs, water and brine, dried
(MgSO0.,), filtered, and concentrated to a yellow oil that was used in the next step
without purification.

Il 10 Preparation of 2-(2-Fluoro-4-methoxy-phenyl)-2-hydroxy-propylamine
hydrochloride.

~

H,C_ OH
NH, HCI

~

0] F
Scheme IV, Step B: 2-(2-Fluoro-4-methoxy-phenyl)-2-trimethylsilanyloxy-
propionitrile (2.8 g, 10.47 mmol) was dissolved in dry THF (30 mL) and stirred at |
15 room temperature under nitrogen. A 2.0 M solution of borane-dimethylsulfide
complex (15.7 mL, 31.41 mmol) was added dropwise and the reaction was
heated at reflux for 3 hours then cooled to room temperature. Concentrated HCI
was carefully added dropwise until the evolution of gas ceased. The reaction
'- mixture was diluted with diethy! ether and a white precipitate formed. The solids
20  were collected and washed with additional ether to give 2.5 g (100%) of 2-(2-
fluoro-4-methoxy-phenyl)-2-hydroxy-propylamine hydrochloride. Electrospray
mass spectrum (M-1)= 199.99 (free amine)

25 ropvll-amide.

0O F

Scheme |, Step A: 2-(2-Fluoro-4-methoxy-phenyl)-2-hydroxy-propylamine
hydrochloride was converted to the free base by partitioning between ethyl
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acetate and 1 M NaOH. The amine (1.0 g, 5.02 mmol) was combined with
propane-2-sulfonic acid benzotriazol-1-yl ester (1.3 g, 5.52 mmol) in DMF (25
mL) and heated at 120°C for 2 hr. then cooled to room temperature. The
reaction mixture was diluted with ethyl acetate and extracted with 1 M HCl. The

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

Preparation of final title compound.
o 10 Scheme |, Step B: A dry CH2Cl solution (10 mL)of (diethylamino)sulfur
o trifluoride (DAST) (0.419 mL, 3.17 mmol) was cooled to -78°C while stirring under
N2. A CHCl; solution (5 mL) of propane-2-sulfonic acid [2-(2-fluoro-4-methoxy-
phenyl)-2-hydroxy-propyl)-amide (0.79 g, 2.64 mmol) was added dropwiss via
syringe and the reaction was immediately brought to 0°C. The reaction was
15 quenched with water and diluted with diethyl ether. The organic layer was
- separated and washed with water and saturated NaCl solution, dried (MgSQ,),
filtered, and concentrated to a yellow oil. The crude residue was purified by silica
gel chromatography, eluting with 30% ethy! acetate/hexanes, to provide the final
titlte compound, propane-2-sulfonic acid [2-fluoro-2-(2-fluoro-4-methoxy-phenyl)-
20  propyll-amide, (0.52 g, 64%) as a light yellow oil.

'"HNMR (CDCls) § 1.20-1.22 (6H,d), 1.24-1.26 (6H,d), 1.68-1.73 (1H,d), 3.25 (1H,
sept), 3.58-3.66 (2H, m), 3.80 (3H, s), 4.20 (1H, 1), 6.60 (1H, m), 6.73 (1H, m),
7.36 (1H, t).

25
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_ The following Table | specifically illustrates additional preferred
substituents for R Table |.




10% & () -,

& ()-10! 10! 10!
210%6f& ()- a;210% & ()-
1510% & () -

210% f & () -

10%/\/&( -L L 10% &

a; 210%& () -

()- 10% & ()-

gGgHgl gJgZgf gl gugvu4 1092 & () -
s!110% & ()-uggggggg{ Z8vu4 !

S109R & ()-

- Y 39%ndar
a; 210% (& () -

boo‘{ s109@2

la; 210% & () -!qa;

LI YT109%R & ()-ggg hh h! h"h2h{m Q0

10mtmt 10ntnt 10mtnt 9a; 210%rtrrt& ()-
a; 210% V & () - 2h>hDhKhf hj hh|[: _

y10% &

()

8a;210% & ()-!'l "a
i =0" 109! C& ()-Lm
310%& ()-hhhhi\iui {Z9 QO

&10% & ()- SHIYRE ()-¢g \sFlO% & ()- g' SF100& ()-g !y1008 BHYR000874

| MLO%8 & ()-uijjfkil m[:_ IL.110% & ()-y " L(%40%& ()- L(9%A0%& ()- !
1098 & ()- ! 10% & () - 10%&'()-‘ obU4 1s10%& ()-10!10! 10! &7
10% & ()- &GMLO%&()-Z 110048 (-7 1100R' [:bU4  SI10%& () -
"G $10% # (& ()-z fyZ10%#& ()- & f10%& ) 0%8&' () -

109%& () -npdst tvAv_v][:-410# SI 1094& () #&'()- * S 1098&' () -
"SH10%8& () - : ' ( Bt - " v vhvqv}VvvvwbA410#

| 10% ; # & ()
* 1098988 ()
y910%5%5& ()

2 &1 059409658 ) SUL0E-
BI 10% & ()-F{{KI|}}}}| [ NA41010S%S10S¥S10SY
(Y107 ()

)F. G' 10%5%54' () - f
W=109%6-$+&' ()

' s10%Z$Z& ()|- ~o~p~q~r ~t ~
| z109&Z$Z& ()

| 109&Z$Z& () -

0%Z$Z& () - LI 210W$Z& ()

& ()-Ll z109%d4$2& () - LI
B/ 4Ll z109Z$

W$Z& ()-)? M%Hﬁ%ﬂgw
"()-Ll z10%Z4z& () )'7PQ(XL| 21M$Z& ()- ~~~~F~~yY9/ 4Ll z1L
$7& ()-LI z1d O 2 TS 78" () - ~
W$Z& () - LIz $2& ()-) ?PC
~~~bB/ 4L| z1l] & ()-Ll z10%Z$z& () - LI
10%Z$Z2& () - === B ATz 2 Pex 09 ES Z A~ H 209 ER

é LI z10%Z$Z&

@

& {\_ |

310%5%5& (|-
F10969%68& () -

R & 109BYBE () - &

UBS ,3} $} 0} 6
Yesth g)ﬂ_wi, 1%)(V?Z$}z&}

7 1098%8& (

- 6, 210%8%8& () -
Db} ~| [ - NA41010

)- 3109@$Z& () -

R’ () - LI z109&2$Z& () - L

() - LI 2109%$

~»N+—l2~~~f JI 4L

-L1 z10%Z$Z&' () - LI z1
z10%Z$Z& (LI z10%&Z$Z
V&' ()-) ?PCx
LI z109%Z$Z& () - LI z10
VZSZ&' () - &Ll z109%Z$Z&
z109%Z$Z& ()-Ll z10%
z">[ 4Ll z1LI z10
KLI z109Z$Z&' ()
210(V<Z$Z&' ()-)?PCxLI z

e~~~ —~—~

- —~—————

LI z109&Z$Z&" (
1092$2& () - |
Ll z109Z$Z& (
~~~~~~~ bF* LI

)_
-) 2PCxLT

Ll 21092$2& ()

z109&$2& (LIZ 0‘VZ$ g

el

pF*LIz

7$2& ()-Ll z
() - (LI 210924
7$2& () -) ?P¢:
=*L| z109&Z$ZL|l 210W$Z&
| 210%Z$Z&' ()

~~~~~~~ JH |

LIz

U‘VQ'_

10°/<Z$

20
23 () - Ll z109%$
()- )’7PC><LI 2109%Z$Z& () -

'L$z 0vZ$28& () -
5 (0- (LI z10%&Z$Z8)

09@$Z8& ()-)?
Z& ()

- —~——

-~ ———————~

R' () - LI z109Z$Z& () - P
boxLI 2109Z$28& () - LI z
bB* LI z109Z$Z& (
7& () - Ll 2109Z$Z& () -
|1 2109Z$2& () - LI z10%
) - () ?PCxLI 2109Z$Z&
x| 21092Z$Z&' (LI 210%
| 21092$Z&' ()
()- LI z109Z$Z2& () - (L

o~~~ —~

aE) Ll 2109Z$2
()- (LI z10924Z& () -
~bF*LI 21002478 ()- LI

() ) 2PCx LI 2100@$28& () -

&) - T ZI09Z$Z&

LI le°/<Z$Z ()-

CSI')'I-) 7PUXLI ZJ.U”@’.:bL& O—tt=z16

SN
(T z109%Z$2& () - (Ll z109%Z$Z& () - (LI z109Z$Z8&

Yy ?PCxLI z1

"$&~N>*L| z
' () - LI 2109&S
$28& () -) ?PO)

0~_RESLI 21

0WZSZ&LT ZI0WZ$SZ& () - L ZLUUM:bZéT
Z& ()- &()*+-

0%

Z10Z$ZL
[ : RESLI
O .

O~ CrZz1Io9Z3$Z

Z$Z8& () - LI 2109Z$Z8&
N9Z$Z& () - LI 2109Z$Z&
&' ()-) ?PCxLI 2109Z$Z&

2109Z$Z7& ()- Ll z10%Z
710% 10% $& () - °




109R8& () - 10% $& ()- LS10%R&& ()- L3109R&X ()- L!S10%R&S (I 268BL! 210%
YL10%t&' ()- 5SMLOYK 2&K & ()- SMLO%t& ()- 10%&' ()-m 10%~$3& ()-m

(210% $\ & ()-|[: RESLI z10% L9-L10% $& ()- (910% 2& & ()- (910%t& () -

0&$910% #F & ()- LO&S$9IL10%& ()- 5YLIOUK 28K & ()- #$%&6| obU4LI z1

L1 10% " & ()-102&102&102& L! @O0%R&&' ()- <2MLOYDHD&' ()- L 2MLO%&' ()- -L10%

& ()-6BlI]gx|[:bU4Ll z1 L *010% & ()- S310%&' ()-, LPS310% & % LS310%& ()-
S3109&' () - WA%BEBYs " & ()-|[:bUALIz1 L 109%& ()~ /110%& (PFT

NLO%CCE ()- ?010% i & ()- ~10%& ()-vUaLl z1 L 10% & ()- L|310%~

& ()-10r"10r"10r" L @0%"& ()- X f3109M88-h& ()-g ~f310%6n6& ()-
(<TZ|[:vU4LIz1 L Ly MLO%H& ()-L LA v MO ()- my MLOYR& ()- oy MLO%& ()-

y MO ()- [C10% & ()- Z\|I {29vU4LI21 (DOy 0UR& ()] |y MO ()- !
y' MLOYGGY! 094.] & y MLOY[ x& ()-vUALI z1
L@10%& ()] Tl & ()- Yy MLOYWE' () -
y' MLO%&. () - N0 U ow& ()- L&I0%& () -
Ls!, f10984& ()- @ 10%&() f LSl
' 3
. < > <\ S]
()
' o
“ -0~
1] N__
H
! Y/
\ N
OO
, OH
: —
S/
- o)
, F
F
@)
Il
\ u-ﬁ—
e WadlLl
0 =
; N\ N
- H




1099@&' () -+1234| [ NA4LI z110d%610d%110d%lL &0 ! 10%1%6&' () - f @({W%@-
@0 TE ()- @YA0W" T& ()- TS@YA098& ()-4DP_ehk|[: NAALTz
109 & ()-L L 109% & ()- L,10% & ()- L& S10% & ()- L410% & ()-
L5109 & ()-k-)*+, | [NA4LI 2110%4.0%0% L 1098@& ()-: L 104 & ()-: L

10% & ()-: L 10%& ()-: L 10%& ()-:, <HN| |[:NA4LL/6Z§L|II.2L ?) B'Y Yod0% & ()-L |
Y Yod0%& 1 S10% &l &' ()- Lyl0% &I & ()- L 10 () -
L! 10% &l &'( )‘)’O&WF‘{‘ 410 “L10%& ()-L " L10%&& ()- L10%&R& (BCTYI09B%p04 & () -
L10% $& ()- E VY YYd0%&e& ()-bA410 LSI10% & & ()-z L!3S10% & & () -
Ls10% & & ()- L 310% & & ()- L!s10% & &1%9-- 1010nd| [ : A410 $10% & () -
$109B" & () - 0R& () L$10% 9% & () $109B& ()- LS, 10% & & () - Td.
OP|[:-410h % 10%& ()- % 10%&& () O % "()- % 10%F& [)- L\% 10% |& ()-

1LS$10% & & (|) - PQRbnt bA410 091 ! cL& S109&! &&f ()- L10%&! &&' () -
L3109%&! && ()|- L!s109%&! T
109R&& () - 10% & ()- L'1 &&H()

Oh L 109! && (}- "L 10% & ()- LL

10%& ()-[z-|[: A41ph “9F% 1 10% G & () -
OF% ! 10% 1t & ()- L f#10%@!&& ()- L T10%&! &' ()- L Y10%k! && ()- L
10%8! &8 () - w/u41o [ 10%) q& ()- ~40%CH ()- LI SIOV&I&& (] - 10y! y10y!y10y!y
& 010%! y&|()- & 010% & () -4 g@ 410 Ly+Z10%&! &&' ()} L 9yl 1098M8& () - L
"oyl 10%! y&|()- 9y! 10% & ()- 0N - L 110% & ()-LPvUA10 $6 10% & ()- S
LI'S109% & ()-|10t!t10t1t10t1t &S2! 10%{t & ()-3 &S2! 10%$ | & ()-3
LysOs109&! &4’ ()-F-d2|[:vU410 $ L' 1098°€”°()- L s ! 109 N&J ()- s ! 1098 S& ()-
L™ s

The following Table 11 illustrates additional compounds of the present
invention. The following compounds can be prepared by one of ordinary skill in
the art in a manner analogous to the techniques and procedures described

5 - hereinabove. The starting materials and reagents are readily available to one of
ordinary skill in the art.
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L&LO% ! f & ()- LY3109%!f& ()-.|[:bU410 L LOY& 10%f& ()- Ly& 109%Zf& ()- L
109 A& ()- L 109 1f& ()-' L 109%!f& ()- L@10%!f& ()- QvUAL0
LsMLOY%FF& ()- L!S109FF& ()-10ff10ff10ff L4109 f& ()- LOy& 109%f& ()-

LOy&! 10% ! HU410 Lsml0%:3
\1096F& ()W’o%ﬁsé ()- 10%Fg! () - 10%F& ()- 10%F& ()- gk 416%5&"’?3’ 109%F& () -

#3 .

\ 10%F& ()-10%F& ()-10%F& ()- (10%F&-1$8dDf 410%-F&L0%F& () - 10%F& ()-10%
FF& ()-#3 \10%F& ()-10%F& ()-1P, 4#3 .

\ 10%-F& ()-10%-F& ()-10%F& ()-10%F& ()-#3 \10%F& ()-9G 4#3 \ 10%F& (? #3
\ 10%-F& () 109HAIMS- 109-F& () - lo%fF&' ()-cGH4109%F& () - 10%F& () - 109%-F& () -
#3

\ 10%-F& ()-10%F& ()-10%F& ()- hL+410%:F&' ()-10%F& ()-10%F& ()-109%F& ()-
10%-F& ()-)#3 1. A compound of the formula: .

\ 10%-F& ()- dH+410%F& () - 10%F&" () - 10%F& () - 10%F& ()- 10%F& ()- 10%F& () -
#3 \ d@410%F&#3 \ 10%F& () - 10%F& ()F %F& ()-10%F& ()-#3

\ _C+410%F&#10%F& ()-#3 \ 10%F& Q )9 E&'_(Az_ LO%F& () - 10%F& () -
dD+410%F8#10%F& () - #3 .

\ 10%-F& ()-10%F& ()-109%F& ()- lo%fF&! (5( Io_IID+410‘%FF&#100AFF&' (0)- IlO%ZF& ()-#3
\ 10%-F& () - 1Q%FF& _()- 109%-F& () - !'$% C+410%-F&#10%F& () - L0%F& () - 1#3

\ 109%-F& () - (. () - 10%F& ()-% ()/02cC+4109%FF8#10%F& () - 10%F& ()- 10%F
& ()-#3 A represents SO,

R® represents (1-6C)alkyl, (2-6C)alkenyl, -(1-4C)a|kyl(3 BC)cycloalkyl or.

10 ~(1-4C)alkylaromatic;

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

-(1-4C)alkylaromatic; or

R® and R® together with the carbon atoms to which they"are attached form a (3-
' BC) saturated carbocyclic ring, a (3-8C) saturated darbocyCIic ring containing a

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

R' represents an unsubstituted or substituted aromatic group, an unsubstituted
or substituted heteroaromattc group, or an unsubstituted or substututed (5-
BC)cycIoalkyl group, or a substituted cycloalkeny!:

20 R®represents (1-6C)alkyl, (3- GC)cycloalkyl_, (1-6C)fluoroatkyl, (1-6C)chioroalkyl,
(2-6C)alkenyl, ,(1-4C)alkoxy(1,-4C)aIk_yl_, heteroaromatic, pheny! which is unsubstituted or
substituted by halogen, (1-4C)alkyl 6r (1-4C)alkoxy, or when A represents SO,, a
group of formula R®R*N in which R® and R* each independently represents (1-
4C)alkyl or, together with the nitrogen atom to which they are attached form an

25 azetidinyl, pyrrolidinyl, piperidinyl, morpholinyl, piperazinyl, hexahydroazepinyl or
'octahydroazocinyl group; ' |
or a pharmaceutically acceptable salt thereof.

2. A compound according to claim 1 wherein A is SO,.
30 '
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&0nbz4k, dPwdilydsat glomapyqlk ydropyranyl dlhydrothlazolyl (1-
4C)alkoxycarbonyldlhydrothlazolyl, (1-4C)alkoxycarbonyldimethyldihydro-

thiazoly!; tetrahydro-thienyl; tetrahydrofuryl; tetrahydrothiOpy_ran_yl;

20  tetrahydropyranyl; indolyl; benzofuryl; benzothienyl; benzimidazolyl; and a group
of formula R14-(La)n-X2-(Lb)m in which X2 represents a bond, O, NH, S, SO,
S02, CO, CH(OH), CONH, NHCO, NHCONH, NHCOO, COCONH, OCH2CONH
or CH=CH, L2 and lLb each reprasent (1-4C)aikylené, one of nand mis O or 1
and the other is 0, and R14 represents a phenyl or heteroaromatic group which is

25  unsubstituted or substituted by one or two of halogen, nitro, cyano, hydroxyimino,
(1-10C) alkyl, (2-10C)alkenyl, (2-10Cjalkynyl, (3-80)—cycloalkyl, 4-(1,1-
dioxotetrahydro-1 ,2-thiazinyl), halo(1-10C)aikyl, cyano(2-1OC)alkenyl, phenyi,
and (CH2)zX3R15 in which z is 0 or an integer of from 1 to 4, X3 represents O,
S, NR16, CO, CH(OH), COO, 0CO, CONR17, NR18CO, NHSO2, SO2NH,

30 NHSO2NR17, NHCONH, OCONR19 or NR19COO, R15 represents hydrogen,
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4. Acompound according to claim 3 wherein R2 represents (1-GC)alkyl |
' (3-60)cycloalkyl fluoro(1-6C)alkyl, chloro(1-6C)alkyl, (2-6C)alkeny! 1-
4C)a|koxy(1-4C)ali_<yl heteroaromatic, or phenyl which is unsubstituted or
substituted by halogen, (1-4C)alkyl or (1-4C)alkoxy.

15
5. A compound according to claim - 4 wherein R2 represents (1 SC)alkyl
(3-6C)cycloalkyl or heteroaromatic, or phenyl which is unsubstituted or
substituted by halogen, (1-4C)alkyl or (1-4C)alkoxy.
20 6. A compound according to claim 5 wherein R2 represents methyl, ethyl,

.iéopropyl. t-butyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, iSovaléryl.
- . phenyl, benzyl, 2-furyl, 2-thienyl, 5-oxazoyl, 2-pyridyl, 3-pyridyl, or 4-pryidyi.

7. - A compound according to claim 6 wherein R® represents (1-6C)atkyl or
25 (2-6C)alkenyl.

8. Acompound accordmg toclaim 7 wherein R represents methyl,
~ ethyl, propyl, n-butyl, sec—butyl tert-butyl, pentyl or hexyl.

30 9. A.compound according to claim 8 | wherein'R*.tepresents methyl.
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10. A compound as claimed in anyjohe of claims 1to 9
represents H, (1-6C)alkyl, or (2-6C)alkenyl.

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

represents H.

12. A compound as claimed in any one of claims 1 to 11
selected from the group consisting of:
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13. A compound as claimed in any one of claims 1 to 12
s_:elécted from the group consisting of:
[2-fluoro-2-(4-iodophenyl)propyl][(methylethyl)sulfonyljJamine;
[2-’ﬂuoro-2-(4-phenylphenyl)propyl][(methylethyl)sulfonyl]amine;
4-[4-(1-fluoro-1-methyl-2-
{{[(methylethyl)sulfonyljamino}ethyl)phenyl]benzenecarbonitrile;
4-{4-(1-fluoro-1 -methyl-2-{[(methylethyl)sulfonyllamino}ethyl)phenyl]benzoic acid:
{2-[4- (3-amlnophenyl)phenyl] 2-f|uoropropy|}[(methylethyl)suIfonyl]amlne
[2-fluoro-2-(4-{3-
[(methylsulfonyl)amino]phenyl}phenyl)propyl][(methylethyl)sulfonyl]amine;
[2-f|uorb-2-(4~(3-thienyl)phenyl)propyl][(methylethyl)sulfonyl]amine
[2-fluoro-2-(4-(3- pyrldyl)phenyl)propyl][(methylethyl)sulfonyl]amme
2-{4-[4-(1-fluoro-1-methyl-2-
{[(methylethyl)sulfonyl]amlno}ethyl)ph'enyl]pheriyl}e_thanenitrile;
4-[4-(1-fluoro-1-methyl-2-
{[(methylethyl)sulfonyl]amino}ethyl)phe_nyl]benzaldehyde;
{4-[4-(1-fluoro-1 -methyl-2-{[(methylethyl)suIfonyl]amino}ethyl)phenyl]phenyl}-N-
me_thylcarboxamide;
{4-[4-(1-fluoro-1 -methyl-2-{[(methylethyl)sulfonyllamino}ethyl)phenyljphenyl}-N,N-
dimethylcarboxamide;
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N-ethyl{4-[4-(1-fluoro-1-methyl-2-
{{(methylethyl)sulfonyljamino}ethyl)phenyllphenylicarboxamide:
4-[4-(1-fluoro-1 -methyl-2-‘{[(methylethyl)sulfonyl]amino}ethyl)phenyl]phenyl
pyrrolidinyl ketone;
N-{3-[4-(1-fluoro-1-methyl-2-
{[(methylethyl)sulfonyllamino}ethyl)phenyllphenyljacetamide:
N-{3-[4-(1-fluoro-1-methyl-2-
{[(methylethyl)sulfonyl]amino}ethyl)phenyl]phenyl}propanamide;
N-{3-[4-(1-fluoro-1-methyl-2- _
{[(methylethyl)suIfonyl]amino}ethyl)phenyl]phenyl}butanamide;
amino-N-{3-[4-(1-fluoro-1-methyl-2-
{[(methylethyl)sulfonyl]amino}ethyl)phenyl]phenyl}amide;
N-[4-(1-fluoro-1 -methyl-2-{[(methylethyl)sulfonyllamino}ethyl)phenyl]benzamide:;
(3-cyanophenyl)-N-[4-(1-fluoro-1-methyl-2-
{{(methylethyl)sulfonyljamino}ethyl)phenyljcarboxamide:

- N-[4-(1-fluoro-1 -methyl-2-{[{methylethyl)sulfonyllamino}ethyl)phenyl}-4-

pyridylcarboxamide;
N-[4-(1-fluoro-1 -methyl-2-{[(methylethyl)sulfonyl]amino}ethyl)phenyl]{4-[2-
(methoxycarbonylamino)ethyl]phenyl}carboxamide;
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(2-{4-[(3,5-difluorophenyi)methoxy]phenyl}-2-
fluoropropyl)[(methylethyl)sulfonyljamine:

{2-fluoro-2-[4-(4-{2- |
[(methylsulfonyl)amino]ethyl}phenyl)phenyl]propyl}[(methylethyl)sulfonyl]amine ;
(4-chlorophenyl)-N-[4-(1-fluoro-1-methyl-2-
{[(methylethyl)suIfonyl]amino}ethyl)phenyl]carboxamide;
(6-chloro(3-pyridyl))-N-{4-(1-fluoro-1-methyi-2-
{[(methylethyl)suIfonyl]amino}ethyl)phenyl]carboxamide;
(4-cyanophenyl)-N-[4-(1-fluoro-1-methyl-2-
{[(methylethyl)suIfonyl]amino}ethyl)phenyl]carboxamide;
ethoxy-N-{4-(1-fluoro-1-methyl-2-
{[(methylethyl)suIfonyl]amino}ethyl)phenyl]carboxamide'
N-[4-(1-fluoro-1-methyi-2- {[(methylethyl)suIfonyl]ammo}ethyl)phenyl]lsoxazol 5-
ylcarboxamide;

4-(dimethylamino)-N-{4-(1-fluoro-1 -methyl-2-

- {[(methylethyl)suIfonyl]amino}ethyl)phenyl]butanamide

N-[4-(1-fluoro-1-methyl- 2-{[(methylethyl)suIfonyl]amlno}ethyl)phenyl] 3-
thienylcarboxamide;
{2-ﬂuoro-2-[4-(phenylmethoxy)phenyl]propyl}[(methylethyl)suIfonyl]amine;
2-{[4-(1-fluoro-1-methyl-2-
{[(methylethyl)suIfonyl]amino}ethyl)phenoxy]methyl}benzenecarbonitrile;
[2-f|uoro-2-(4-methoxyphenyl)propyl}[(methylethyl)sulfonyl]amine;
{2-[4-(3,5-difluorophenyl)phenyl]-2-fluoropropyl}[(methylethyl)suIfonyl]amine;
[(dimethylamino)sulfonyl][2-f|uoro-2-(4-iodophenyl)propyl]_amine;
4-{4-(2-{[(dimethylamino)sulfonyljamino}-1-fluoro-
isopropyl)phenyllbenzenecarbonitrile;
{2-[4-(3-aminophenyl)phenyl]-z-ﬂuoropropyl}[(dimethylamino)sulfonyl]amine;
[(dimethylamino)sulfonyl][2-fiuoro-2-(4-(3-
[(methylsulfonyl)amino]phenyl}phenyl)propyl]amine;
[(dimethylamino)sulfonyl]{2-fluoro-2-[4-(3-
{[(methylethy|)suIfonyl]amino}phenyl)phenyl]propyl}amine;
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4-[4-(1-fluoro-1-methyi-2-

_ {[(methylethyl)sulfonyllamino}ethyl)phenyl]benzenesuifonamide;

N-(2-{3-fluoro-4'-[1-fluoro-1-methyl-2-(propane-2 sulfonylamino)-ethyl]-biphenyl-
4-yl}-ethyl)-isobutyramide;
N-(2-{3-fluoro-4'-[1-fluoro-1-methyl-2-(propane-2-sulfonylamino)-ethyl)-biphenyl-
4-yl}-ethyl)-acetamide;
N-{2-(2-fluoro-2-[3"-fluoro-4'-(2-methanesulfonylamino)-ethyl)-biphenyl-4-
yllpropyl}-2-propane sulfonamide;
N-{2-(2-fluoro-2-[3'-fluoro-4'-(2-(propane-2-sulfonylamino)-ethyl)-biphenyl-4-
yllpropyl}-2-propane sulfonamide.
N-(2-{3'-fluoro-4'-[2-(propane-2-sulfonylamino)-ethyl]-biphenyl-4-yl}-2-hydroxy-
propyl)-2-propane sulfonamide;
N-{2-Fluoro-2-[4-(2-0x0-2,3-dihydro-1H-indol-6-yi)-phenyl}-propyl)-2-
propanesulfonamide;

(+)-[2-fluoro-2-(4-iodophenyl)propyl][(methylethyl)sulfonyljamine;

(-)-[2-fluoro-2-(4-iodophenyl)propyl][(methylethyl)sulfonyllamine;
[2-fluoro-2-(4-{3-
[(methylsulfonyl)amino]phenyl}phenyl)propyl][(methylethyl)sulfonyljamine
(enantiomer 1);

[2-fluoro-2-(4-(3-
[(methylsulfonyl)amino]phenyl}phenyl)propyl][(methylethyl)sulfonyljamine
(enantiomer 2);
{4-[4-(1-fluoro-1-methyl-2-{[(methylethyl)sulfonyllamino}ethyl)phenyllphenyl}-N-
methylcarboxamide (enantiomer 1); and

{4-[4-(1-fluoro-1 -methyl-2-([(methylethyl)sulfonyl]amino}ethyl)phenyl]phenyl}-N-
methylcarboxamide (enantiomer 2); and

the pharmaceutically acceptable salts thereof.
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14. A compound as claimed in any one of claims 1 to 13 of the formula:

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

15. A compound according to claim 14 wherein R represents a

substltuted aromatic group.

16. A compound according to claim 15 wherein the substituted aromatic

" group is a substituted phenyl.

17. A compound according to claim 16 wherein the substituted phenyl is

15 substituted with halogen; nitro; cyano; hydrexyimino; (1-10C) atkyl; (2-
10C)alkenyl; (2-10C)alkynyl; (3-8C)cycloalkyl; hydroxy(3-8C)cycloalkyl; oxo(3-
8C)cycloalkyl; halo(1-10C)alkyl; (CHz)yx1 R9 in which y is 0 or an inieger of from
110 4, X1 represents O, S, NR10, CO, COO, 0CO, CONR11, NR12CO,

 NR12C0OC0O0, OCONR13, R9 represents hydrogen, (1-10C) alkyl, (3-

20 10C)alkenyl, (3-10Cj)alkynyl, pyrrolidinyl, tetrahydrofuryl, morpholino or (3- _
8C)cycloalkyl and R10: R11, R12 and R13 each independently represents
hydrogen or-(1-10C)alkyl, or R9 and R10, R11, R12 or R13 together with the
nitrogeri. atom to which they are attached form an azetidinyl, pyrrolidinyl,
piperidinyl or morpholino group; N-(1-4C)alky|piperezinyl; N-phenyl(1-

;25  4C)alkylpiperazinyl; thienyl; furyl; oxazolyl; isoxazolyl; pyrazolyl; imidazolyl;

| thiazolyl; pyridyl; pyridazinyl; pyrimidinyl; dihydrothienyl; dihydrofuryl;
dihydrothiopyranyl; dihydropyrany!; dihydrothiazolyl; (1-4C)alkoxycarbony!
dihydrothiazolyl; (1-4C)alkoxycarbonyl dimethyl-dihydrothiazolyl;
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tetrahydrothienyl; tetrahydrofuryl; tetrahydrothiopyranyl; tetrahydropyranyl;
mdolyl benzofuryl; benzothienyl; benzumldazolyl and a group of formula R14.
(La)n-x2 (LP)m in which X2 represents a bond, O, NH, S, SO, SO2, CO,
CH(OH), CONH, NHCO, NHCONH, NHCOO, COCONH, OCH2CONH, or
CH=CH, L2 and Lb each -représent (1-4C)alkylene, one of nand mis 0 or 1 and

the other is 0, and R14 represents a phenyl or heteroaromatic group which is

unsubstituted or substituted by one or two of halogen; nitro; cyano; (1-10C) alkyl;

* (2-10C)alkenyl; (2-10C)alkynyl; (3-8C)cycloalkyl; 4-(1,1 -dioxotetrahydro-1,2-

10

thiazinyl); halo(1-10C)alky!; cyano(2-10C)alkenyl; phenyl; and (CH2)zX3R15 in’
which z is 0 or an integer of from 1 to 4, X3 represents O, S, NR16, CO, CH(OH), .
COO, OCO, CONR17, NR18CO, NHSO2, SO2NH, NHSO2NR17, OCONR19 or

NR19COO, R15 represents hydrogen, (1-10C)alkyl, phenyl(1-4C)alkyl, halé(1; |

- 10C)alkyl, (1-4C)alkoxycarbonyi(1-4C)alkyl, (1-4C)alkylsulfonylamino(1 -4C)alky_l,

15

20

25

N-(1-4C)alkoxycarbonyl)(1-4C)alkylsulfonylamino(1 ~4C)a|kyl, (3-10C)alkenyl, (3-
10C)alkynyl, (3-8C)cycloalkyl, camphoryl, or an aromatic or heteroaromatic group
which is unsubstituted or substituted by one or two of halogen, (1-4C)alkyt,
halo(1-4C)alkyl, di(1-4C)alkylamino and (1-4C)alkoxy, and R16, R17, R18 and
R19 each independently ret)resents hydrogen or (1-10C)alkyi, or R15 and R16,
R17, R18 or R19 together with the nitrogen atom to which they are attached form
an azetidinyl, pyrrolidinyl, piperidinyl or morpholino grou.tp.

18. A compound according to claim 17 wherein the substituted phenyl is
substituted with a group of formula R 4-(L2)-X2-(LB)m in which X2 represents a
bond, O, NH, S, SO, SO2, CO, CH(OH), CONH, NHco; NHCONH, NHCOO,
COCONH, OCH2CONH, or CH=CH, L2 and Lb each represent (1-4C)alkylene,
one of nand mis 0 or 1 and the other is 0, and R14 represents a phenyl or
heteroaromatic group which is unsubstituted or substituted by one or two of
halogen; nitro; cyano; (1-10C) alkyl; (2-10C)alkenyl; (2-10C)atkynyl; (3-
8C)cycloalkyl; 4-(1,1-dioxotetrahydro-1,2-thiazinyl); halo(1 -10C)alkyt; cyano(2-
10C)alkenyl; phenyl; and (CH2)zX3R15 in which z is 0 or an integer of from 1 to
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~ 4,3 represents O, S, NR16, CO, GH(OH), COO, OCO, CONR17, NR18CO,

NHSO2, SO2NH, NHSO2NR17, OCONR19 or NR19COO, R15 represents
hydrogen, (1-10C)alkyl, phenyl(1-4C)alkyl, halo(1-10C)alkyl, (1-
4C)alkoxycarbonyl(1-4C)alkyl, (1-4C)alkylsulfonylamino(1-4C)alkyl, N- (1.-
4C)a|koxycarbonyl)(1-4C)atkylsulfonylammo( -4C)alkyl, (3- 1OC)alkenyl (3-
10C)alkynyl, (3-8C)cycloalkyl, camphoryl, or an aromatic or heteroaromatic group

‘which is unsubstituted or substituted by one or two of halogen, (1-4C)alkyl,
. halo(1-4C)alkyl, di(1-4C)alkylamino and (1-4C)alkoxy, and R16, R17, R18 and
" R19 each independently represents hydrogen or (1-10C)alkyl, or R15 and R16,

R17, R18 or R19 together with the nitrogen atom to which they are attached form

‘an azetidinyl, pyrrolidinyl, piperidinyl or morpholino group.

19. A compound according to claim 18 wherein (L*)n-X?-(L%)m

- represents abond CONH or CH20

20. A compound according to claim 19 wherein R™ represents a phenyl

which is unsubstituted or substituted by one or two of halogen: nitro: cyano; (1-

10C) alkyl; (2-10C)aikenyl; (2-10C)alkynyl; (3-8C)cycloalkyl; 4-(1,1-
dioxotetrahydro-1,2-thiazinyl); halo(1-1 0C)alkyl; cyano(2-10C)alkenyl; phenyl;
and (CH2)zX3R15 in which z is 0 or an integer of from 1 to 4, X3 represents O,

" 8,NRI16, CO, CH(OH), COO, OCO, CONR17, NR18CO, NHSO2, SO2NH,

25

NHSOzNR17 OCONR19 or NR19C00, R15 represents hydrogen, (1 1OC)alkyl
phenyl(1-4C)alkyl, halo(1- 1OC)alkyl (1-4C)alkoxycarbonyl(1-4C)alkyl, (1-
4C)alkylsulfonylam|no(1 -4C)alkyl, N-(1 -4C)alkoxycarbonyl)(1-
4C)alkylsulfonylamino(1-4C)alkyl, (3-1 OC)alkenyl, (8-10C)alkynyl, (3-
8C)cycloalkyl, camphoryl, or an aromatic or heteroaromatic group which is
unsubstituted or substituted by one or two of halogen, (1 -4C)alkyl, halo(1-
4C)alkyl, di(1-4C)alkylamino and (1-4C)alkoxy, and R16, R17, R18 and R19 each
independently represent hydrogen or (1-10C)alkyt, or R15 and R16, R17, R18 or
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R19 together with the nitrogen atom to which they are attached form an

- azetidinyl, pyrrolidinyl, piperidinyl or morpholino group.

21. | A colmpound according to claim 19 wherein phenyl is substituted by
one or two of halegen; nitro; cyano; (1-10C) alkyl; halo(1 -10C)alkyl; and
(CH2)2X3R15 inwhich z is 0, 1 or 2, X3 represents O, NR16, CO, COO,
CONR17, NR18CO, NHSO2, SO2NH, NHSO2NR17, OCONR19 or NR19C00,
R15 represents hydrogen, (1-10C)alkyl, phenyl(1-4C)alkyl, halo(1 -10C)alkyl, or

(8-10C)alkenyl, and R16, R17, R18 and R19 each independently represent
hydrogen or (1-10C)alkyl.

22. A compound according to claim 19 wherein phenyl is substituted by

one or two of fluoro; chloro, cyano; (1-4C)alky!; trifluoromethyl;_;and (CH2)2X3R15

" inwhich zis 0, or 2, X3 represents NR16, CO, COO, CONR17, NR18CO,

NHSO2, R15 represents hydrogen, (1-4C)alkyl, phenyl(1-4C)alkyl, or halo(i-
4Cjalkyl, and R16, R17, R18 and R19 each independently represent hydragen or

~ (1-4C)alkyl. . '

23. A compound according to claim 19 wherein phenyl is substituted by
one of fluoro; chlora, cyano; (1-4C)alkyl; triflucromethy!; and (CHg)zX3R15 in
which z is 0, or 2, X3 represents NR16. CO, COO, CONR17, NR18CO, NHSO2,
R15 're;.),resenté hydrogen, (1-4C)alkyl, phenyi(1-4C)alkyl, or halo(1-4C)alkyl, and
R16, R17, R18 and R19 each independently represent hydrogen or (1-4C)alkyl.
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24, A compound of the formula:

OH

a3

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

@)

N—
H

o=

25. A compound according to claim 24 wherein R’ represents a
substituted aromatic group.
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‘which zis 0 or an integer of from 1 to 4, X3 represents O, S, NR16, CO, CH(OH)
€00, 0CO, CONR17, NR18CO, NHSO2, SO2NH, NHSO2NR17, OCONR19 or
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26. A compound according to claim 25 wherein the substituted aromatic

- group is a substituted phenyl.

27. A compound according to claim 26 wherein the substituted phenyl is
substituted with halogen; nitro; cyano; hydroxyimino; (1-10C) alkyl; (2-

1 0C)alkenyl; (2-10C)alkynyl; (3-8C)cycloalkyl; hydroxy(3-8C)cycloalkyl; oxo(3-

BC)cyclo_alkyl; hal6(1-1 0C)alkyl; (CH2)yX1 RS in which y is 0 or an integer of from
1to 4, X1 represents O, S, NR10, CO, COO, OCO, CONR11, NR12co,

NR12COC00, OCONR13, R? represents hydrogen, (1-10C) alkyl, (3-
10C)alkenyl (3 10C)alkynyl, pyrrolidinyl, tetrahydrofuryl, morpholino or (3-

8C)cycloalkyl and R10, R11. R12 and R13 each independently represents
hydrogen or (1-10C)alkyl, or R9 and R10. R11, R12 or R13 together with the

‘nitrogen atom to which they are attached form an azetidinyl, pyrrolidinyl,
- piperidinyl or morpholino group; N-(1-4C)alkylpiperaziny!; N-phe_nyl(1-

4C)alkylpiperazinyt; thieny!; furyl; oxazolyl; isoxazolyl; pyrazolyl; imidazolyi;
thiazolyl; pyridyl; pyridazinyl; pyrimidinyl; dihydrothienyl; dihydrofuryt;

dihydrothiopyranyl; dihydropyranyl; dihydrothiazolyi; (1 -4C)alkoxycarbonyl
dihydrot'hiazolyl; (1-4C)alkoxycarbonyl dimethyl-dihydrothiazolyt; |
tetrahydrothienyl; tetrahydrbfuryl; tetrahydrothiopyranyl; tetrahydropyranyl;

indolyl; benzofuryl; benzothienyl; benzimidazolyl; and a group of formula R14-

(L8)n-X2-(Lb)y in which X2 represents a bond, O, NH, S, SO, SOg, CO,

CH(OH), CONH, NHCO, NHCONH, NHCOO, COCONH, OCH2CONH, or

CH%CH, L2 and LP each repfesent (1-4C)alkylene, one of n and mis 0 or 1 and

the other is 0, and R14 represents a phenyl or heteroaromatic group which is
unsubstituted or substituted by one or two of halogen,; nitro; cyano; (1-10C) alkyl;

- (2-10C)alkenyt; (2-10C)alkynyl; (3-8C)cycloalkyl; 4-(1,1-dioxotetrahydro-1,2-

thiazinyl); halo(1-10C)alkyl; cyano(2-10C)alkenyl; phenyl; and (CH2)z2X3R15 in

NR19C00, R15 represents hydrogen, (1-10C)alkyl, phenyl(1-4C)alkyl, halo(1-
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iOC)aIkyl, (1-4C)alkoxycarbonyl(1-4Calkyl, (1 -4C)alkylsulfonylamino(1-4C)alkyi,

~ N-(1-4C)alkoxycarbonyl)(1 -4C)alkylsulfonylamino(1 -4C)alkyl, (3-10C)alkenyl, (3-
1 OC)alkyhyl, (3-8C)cycloalkyl, camphoryi, or an aromatic or heteroaromatic group
which is unsubstituted or substituted by one or two of halogen, (1-4C)alkyl,

halo(1-4C)alkyl, di(1-4C)alkylamino and (1-4C)alkoxy, and R16, R17, R18 and
R19 each independently represents hydrogen or (1-10C)alkyl, or R15 and R16,

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

28. A compound according to claim 27 wherein the substituted phenyl is
substituted with a group of formula R14-(L8)-X2-(Lb)ry in which X2 represents a
bond, O, NH, §, SO, SO2, CO, CH(OH), CONH, NHCO, NHCONH, NHCOO,

COCONH, OCH2CONH, or CH=CH, L2 and LD each represent (1-4C)alkylene,

- one of n and mis 0 or 1 and the other is 0, and R14 represents a phenyl or

heteroaromatic group which is unsubstituted or substituted by one or two of
halogen; nitro; cyano; (1-10C) alkyt; (2-10C)alkenyl; (2-10C)alkynyl; (3-
8C)cycloalkyl; 4-(1,1-dioxotetrahydro-1,2-thiazinyl); halo('1 -10C)alkyl; cyano(2-
10C)alkenyt; phenyl; and (CH2)zX3R 15 in which z is 0 or an integer of from 1 to
4, X3 represents O, S, NR16, CO, CH(OH), COO, OCO, CONR17, NR18CO,
NHSOg, SOaNH, NHSO2oNR17, OCONR19 of NR19C00, R15 represents
hy'drogeh, (1-10C)alkyl, phenyl(1-4C)alkyl, halo(1-10C)alkyl, (1-
4C)alkoxycarbonyl(1-4C)alkyl, (1-4C)a|kylsdlfonylamino(1-40)al_kyl, N-(1-
4C)alkoxy¢arbonyl)(1 -4C)alkylsulfonylamino(1 -4C)alkyl, (3-10C)alkenyl, (3- .
10C)alkynyl, (3-8C)cycloalkyl, camphoryl, or an aromatic or heteroaromatic group

‘which is unsubstituted or substituted by one or two of halogen, (1-4C)alkyl,

halo(1-4C)alkyl, di(1-4C)alkylamino and (1-4C)alkoxy, and R16, R17, R18 and
R19 each independently represents hydragen or (1-10C)alkyl, or R15 and R16,
R17, R18 or R19 together with the nitrogen atom to which they are attached form -

~ an azetidinyl, pyrrolidinyl, piperidiny! or morpholino group.
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29. A compound according to claim 28 wherein (La)n-Xz-(Lb)m
represents a bond, CONH, or CHz0.

30. A compound according to claim 29 wherein R represents a phenyl
which is unsubstituted or substituted by one or two of ha_lbgen; nitro; cyano; (1-
1.' 0C) alkyl; (2-10C)alkenyl; (2-10C)alkynyt; .(3-80)cycloalkyl; 4-(1,1-
dioxote_tréhydrb-1 ,2-thiazinyl); halo(1-10C)alkyl; cyano(2-10C)atkenyl; phenyl; _

and (CH2)2X3R15 in which z is 0 or an integer of from 1 to 4, X3 represents O,
~ .8, NR16, CO, CH(OH), COO0, OCO, CONR17, NR18CO, NHSO2, SOaNH,

NHSO2NR17, OCONR19 or NR19C0O0, R15 represents hydrogen, (1-10C)alky!,
phenyl(1-4C)alkyl, halo(1-10C)alkyl, (1 -4b)alkoxycarbonyl(1_ -4C)alkyl, (1-
4C)alkylsulfonylamino(1-4C)alkyi, N-(1 -4C)alkoxycarbonyl)(1 -

: 4C)a|kylsulfonyl’amin6(1-4C)alkyl. (3-10C)alkenyl, (3-10C)alkynyl, (3-
- 8C)cycloalkyl, camphoryl, or an aromatic or heteroaromatic group which is
- unsubstituted or substituted by one or two of halogen, (1-4C)alkyi, halo(1-

4C)alkyl, di(1-4C)alkylamino and (1-4C)alkoxy, and R16, R17, R18 and R19 each
independently represent hydrogen or (1-10C)alkyl, or R15 and R16, R17, R18 or

R19 together With the nltrogeri atom to which they are attached form an

. azetidinyl, pyrrolidinyl, piperidiny! or morpholino group.

31. A compound according to claim 29 wherein phenyl is substituted by
one or two of halogen; nitro; cyano; (1-10C) alkyl; halo(1-10C)alkyl; and
(CH2)zX3R15 in which z is 0, 1 or 2, X3 represents O, NR16, CO,'COO,
CONR17, NR18CO, NHSO2, SO2NH, NHSO2NR17, OCONR19 or NR19COO,

R15 represents hydrogen, (1-10C)alkyl, phenyi(1-4C)alkyl, halo(1-1 OC)al_kyl, or

_(3-10C)alkenyl, and R16, R17, R18 and R19 each independently represent

hydrogen or (1-10C)atkyl.

32. A compound according to claim 29 wherein phenyl is substituted by .
one or two of fluoro; chioro, cyano; (1-4C)alky}; trifluoromethyl; and (CH2)zX3R 15
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in which z is 0, or 2, X3 represents NR16, CO, COO, CONR17, NR18CO,
- NHSOg, R15 represents hydrogen, (1-4C)alkyl, phenyl(1-4C)alkyl, or halo(1-

4C)alkyl, and R16, R17, R18 and R19 each independently represent hydrogen or
(1-4C)alkyl.

33. A compound according to claim 29 wherein phenyl is substituted by
one of fluoro; chloro, cyano; (1-4C)alkyl; trifluoromethyl; and (CH2)2X3R15 in
which zis 0, or 2, X3 represents NR'6, CO, COO, CONR17, NR18CO, NHSO»,

R15 represents hydrogen, (1-4C)alkyl, phenyl(1-4C)alkyl, or halo(1-4C)alkyl, and
R16, R17, R18 and R19 each independently represent hydrogen or (1-4C)alkyl.

34. A compound of the formula:

QHi
R—C-C-NH,
R R°
wherein
R?® represents (1-6C)alkyl, (2-6C)alkenyl, (1-4C)alkyl(3-8C)cycloalkyl, or (1-
4C)alkylaromatic;

R® represents H, (1-6C)alkyl, (2-6C)alkenyl, (1-4C)alkyl(3-8C)cycloalkyl, or (1-
4C)alky|aromatic; or

R® and R® together with the carbon atoms to which they are attached form a (3-
8C)saturated carboxylic ring, a (3-8C)saturated carboxylic ring containing a heteroatom
selected from the group consisting of sulfur or oxygen, or a (5-8C) carboxylic ring
containing one double bond;

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

R’ is selected from the group consisting of:
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or a pharmaceutically acceptable salt thereof;
with the proviso that when R® is methyl, then R' is other than 4-bromophenyl.

35. A pharmaceutical composition, which comprises a compound as
claimed in claim 1 and a pharmaceutically acceptable diluent or carrier.
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36. A compound according to any of claims 1 to 23, or a
pharmaceutically acceptabie salt thereof, for use as a pharmaceutical.

37. The use of a compound according to any one of claims 1 to 23, or a
pharmaceutically acceptable sait thereof, for the manufacture of a medicament
for potentiating glutamate receptor function.

38. The use of a compound according to any of claims 1 to 23, ora
pharmaceutically acceptable salt thereof, for the manufacture of a medicament
for treating a cognitive disorder; a neuro-degenerative disorder: age-related

~ dementia; age-induced memory impairment; movement disorder: reversal of a
drug-induced state; depression; attention deficit disorder; attention deficit
hyperactivity disordér; psychosis; cognitive deficits associated with psychosis; or
drug-induced bsychosis in a patient.

39. A compound according to any one of claims 1 to 38 which is {4-[4-(1-fluoro-1-
methyl-2-{[(methylethyl)sulfonyl]amino}ethyl)phenyl]phenyl}-N-methylcarboxide, ora
pharmaceutically acceptable salt thereof.

40. A compound according to any of claims 1 to 39 which is {4-[4-(1-fluoro-1-
methyl-2-{[(methylethyl)sulfonylJamino}ethyl)phenyllphenyi}-N-methylcarboxide
~ (enantiomer ).



