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WD 2004/ 094431 PCT/ US2004/ 012471 5 2- ALKYNYL- AND
2- ALKENYL- PYR OLO (4, 3-€e1-1,2,4-TRI OLO- 10

wo 2003/02u3PYRI M DI NE ADENCSI NE A2a RECEPTOR ANTRQAINE1608012471
BACKGROUND The present invention relates to 2-al kynyl -
and 2-al kenyl -pyrazol o-[4, 3-e]-1,2,4- 15
triazolo[ 1, 5-c]pyrimdine adenosi ne A2a receptor
ant agoni sts, the use of said conpounds in the
treatnment of central nervous system di seases, in
particul ar Parkinson's disease, and to pharnmaceutica
conpositions conprising said conpounds. Adenosine is
known to be an endogenous nodul ator of a number of 20
physi ol ogi cal functions. At the cardi ovascul ar system
| evel , adenosine is a strong vasodilator and a
cardi ac depressor. On the central nervous system
adenosi ne i nduces sedative, anxiolytic and
antleplleptlc effects On the resplratory systen1

vasodllatlon at hlgh 25 doses. Adenosine acts as a -
i polysis inhibitor on fat cells and as an
BAGCKGRai¢Mpbgant on platelets. Adenosine action is
neihated Qé_the interaction with different menbrane
PireseridRyaniios ralates t%@r@é’ﬁ@w-@rt%%raﬂ%ﬁﬂw pyigeolo-[4,3-e]-1,2,4-

tnazbl%i[? Btéc]b?rlrﬁﬂﬂ adedbdife (/:\2 o e ee%h&santaﬁgﬁ’igge/ R&abe %\“ Haid

p ar ma 0ogl Cca st udi es, er w ances
COfnﬁﬁU@d@imﬂ”le:;oeaimﬁlrkbg;‘/;:enmalmemomymemedlsdesaa fin pat’ucular

parits YRSk G4 AR REaRORRRA g hSFGRUAD Sad

compobndis.t i ng the activity of the enzyne adenyl ate

cycl.ase,, and A2 A2b are lowaffinity, stlrrulatlng
t héd%'é??"v?t'%/k%‘?wn ffhg anendeganais medylail ofa nitehesehe

phys?&bglcbpfdn%éﬁﬁci\t e é’élﬂ&ﬂfé%bﬁﬁa? sYéJEHI e Sl ?ﬁeggéﬂé’ls A<frong

A3 receptors have al so been
vasogda@&tanaiea gardiapdeyessorOntbe A:zatrabm;pom systenofadenosme

P OByl B Aop AR R RL GAEH B e,

adentidine tmi:egs brorichocansthigtion.a it ititke Ridaey daviel, it exsts A ebiphas:c
and unctions.. WO 2004/ 094431 -

actiol, G YARICORSIRHON At Il GeRCoTTEAtions pncvAsAiiaRan afigh

doseist RISy hSisHsOS ﬁﬁélyé»@ ihiBRoAS Ftlsls AnkNE Q@?ﬁ{laggregant on
plate?@n glia, known to be inportant in the control

Senent . Hence, A2a ant agom sts can inprove notor

por gk aChih e nBBIGS 67 IR Ibiat o WA 3 iyBrape

speodnmeheptoraMIqtsbfeibng ¢ thod feﬁmly gﬂmceptmfm gogpleam ﬁl proteins.
antlner ated conp een_fo to be

Biooh GBI AR FRer DRCIDSRY FaiRS SGethan Wit AVANGRS Rmolecular
bioloBPha@Afdvied fHETReHIRERtIOAVST dteeastitouslidtPpes of adenosine
receptors: Aj, Aza, Azp and Az. Aq and As are high-affinity, inhibiting the activity of the
enzyme adenylate cyclase, and Az, and Ay, are low-affinity, stimulating the activity of
the same enzyme. Analogs of adenosine able to interact as antagonists with the A1,

Aga, Aoy and Az receptors have also been identified.

Selective antagonists for the Az, receptor are of pharmacological interest
because of their reduced level of side effects. In the central nervous system, Ay,
antagonists can have antidepressant properties and stimulate cognitive functions.
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have high Ala affinity with varying degrees of A2a vs.
Al selectivity. Triazol o- pyrimdine adenosi ne A2a
WO e@ap9aB1 ant agoni sts have been di scl osed prevPOUEE3004/012471
for 10 exanple in WO 95/ OlBB% US 5, 565, 460; WO
97/ 05138; WD 98/ 52568 WO 01/92264, and
PCT/ US 2/ 32630, | ed October 11, 2002. Adenosi ne A2a
Morepyep QﬁtSB@B’m ptAndeeeploss am praseséin bighttsnsdy in the basal

qongs sl 9V Mo RANIRFoPSHBIBH e B i
can n(nm;@)e motcprempammnndu@ toneemedégéneratiee diseBEdSsucin as
o R B o 38 bt e B3 hoses o

orgarit beigin. on deficit hyperactivity disorder (ADHD) in WO
O 055083, . SUMVARY OF THE | NVENTI ON Them&r esent
88 (Bnhing-mlaisdicompaunsisiryeasemipunskiohe A recestor

o 1 B g Pt o oun

have bmh Asraffinilif withtvandng degieesRS A.RG/SRS.1 sereoawfg? Th&z0l6%3,

oyl e ReP L ERTBLEAS Sbt SRS Ry, for

campli s 03 25 85 O ORES M S 1o

01/ 92358 g"g %&ﬁ( 5‘%@2 §30, { 'fﬂdoocﬁlbl%ﬂaamsﬂ hal o ang - CF3;
Vb?daﬂ@ébe%ﬁﬁcé?%‘ a0 Ve beard Histids OB 8y useful in the

R10- het er oar
treatmemwriprevention ofderdnByrantigdak8yrdroas, fdystomdn,eeiﬂ@ssoleg

syndrGRSIERS)N diliod b ifh B Hdkenfeniin st (M) oGS osiagase,

filed Dédemb@* 1<D>QOO3abhO*tavélde@mﬂ|§élb§éd as @@|n@‘h§éfﬁyﬁw tAb'¥atment of

r.px al koxyal k R15- cycl oa
attent %fmyrgfawtmvtwpsyorg %g,,nw@ 02/055083.
cycl oal kyl - O al koxy, al kyl - SO02-

SUMMARY OF THE INVENTION
The present invention relates to compounds having the structural formula |

NH,
R3>_<R2 o H NJ\N’N\>_R
Z—N N—C—C-—N‘/b/l\
b N
R* R® . 1
or a pharmaceutically acceptable salt thereof, wherein
Ris
RQ
é = RS _ _Z‘RB
or % R’ ;

R', R®, R®, R and R® are independently selected from the group consisting of
H, alkyl and alkoxyalkyl;

R® is H, alkyl, hydroxyalkyl or —CH,F;

R’, R and R are independently selected from the group consisting of H, alkyl,
atkoxy, alkylthio, alkoxyalkyl, halo and —CF3;
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al kyl -SO-, halo, -CN, cyanoal kyl, -CHF2, -CF3, -OCHF2,
-OCF3, -C(OR13, -Oalkylene-C(OOR 3, -C(O O al kyl,

WO DORDIMURL2) , N(RL1) (R12)-al kyl, N(R1) (R12)- aP&DX$2004/012471
-C(O N(R13) (R16), R11-heterearyl,
R15- heterocycl oal kyl , R15-heterocycl oal kyl 10 al kyl,
R15- he &I oal kyl - al koxy, R15-heterocycl oal kyl - oxy,
CFis B {@\ - eheteraaryl orCF3- hydr oxyal kyl ,
(CF3) (hydr oxy) al koxy, cyano- al koxy

-al kyl ene- C(O) - O al kyl ,R"4.SC2- Neal b 2i
@ yal kyl ) al koxy,
at’koxy, - C(=NOR17) - al kyl

(cycl oal kyl ) hydr oxyal kyl , ¢
(d| hydr oxy) al kyl ,  (di hydr &
ﬁ< % CF3i or two R10 groups on adjacent
cBr ChASEYT @BH%""‘ﬁd@@W@dWV Feleoiggfrom the areup consisting of

ryorouEh(EKE gy, RS0 S56R) oo ARG oy et
alkoxyalkowyd ?WXymhmcmaahlme (du@kbﬂ)hﬁhﬂs(WM@IROﬂyggyar bon
Ao @Ry, R iai, S ndlir SHE Rv Rl bR akiy” eSO,
alkyl- @%ﬁltzamer-o‘m noaw >CQF9-GF3, -@@Hﬁ 65 ég@ B
Okl S IR ) A2l R NS, N(&f—’b@‘ aﬁ@l N R
alkoxy, & ﬁ?‘o%ﬁwémﬁq% L hﬁfﬁgetrel@ n%frfbﬂg t{aroc@gfalkyl
alkyl, Blibbeteranyelealigialiony, RiHgetesdycioaiobosy | @Fy»iau«yteneh@yalkyl
CFsh iRl Ner 2 R BhABPRL Rt ik, "SRy ARei PSSy,
A R e T et ed 17 o
(d'hyd{%)%l*@{)fa %ﬁi@g %rﬁj kgrand -Cdr )Q;Fd,r oxyal kyl ,
0

ey S e gy 1

o Do ey - e Chhy G110}, O ORIACHS):-,

where'?" tp@' h@fa?ﬁmeg%:%pﬁﬁé F&s bsﬁlé%}(lk%% 51 ' ?Q)cérbon atoms to

whuchmﬁ;sanetaimvhedusmdap@ﬁtdmwﬂé%l elcf( ed frolmkt he lgL olup .
con | a oxy a oxya an
; i:g;b QE?H'F’S o aﬂlﬂ?eﬁ@a@98§ tna @F@m%togﬁm@éﬁorm gg et her
e A N R
(CHa)s@ld B% awg)tCHé(DRowuhky(QHM(@) oA DAC iy, ; (CHM)(O)-

-(CHy) %C?(Cﬁﬁf?-'zl n\'ggnt |22fn@w(§%ﬁ)p I?ir M@ﬁw):% oy?]gfe%'ﬁ he'tin rlng

formed:byrpwo $ ﬁgulastutuamsmmecrmg oarbbh eding 8o AFEHh arétattached

S T T W
1

el ﬁq'é‘g?sgr;‘“@ﬁ@%'%ﬁgrf’?@?f% F‘ﬁ@”ﬁ%‘ﬁ@'@v‘ﬁ .L“Z and gl

sﬁeh e uisodgperdentlyseleated dmm #megrmmtormstiagroﬂ Hhsakyls
hydroxaik§E fkoxiERYT, SCEOERY T R5)PIMG! ?alﬁgxﬁtmygrog(y r‘llkyl alkoxyalkyl-
C(O)-, -SOzalkyl, -alkylene-C(O)alkyl and -alkylene-C(Q)O-alkyl;

R s H, alkyl or -CF3;

R is H, alkyl, alkoxyalkyl, alkyl-C(O)- or alkoxy-C(O)-;

R" is 1 to 3 substituents independently selected from the group consisting of
H, alkyl, -OH, alkoxy, alkoxyalkyl and hydroxyalkyl; or two R' substituents, taken

together with the carbon to which they are both attached, form a —C(=0)- group;
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origin, and stroke, conprising adm nistering at | east

one conpound of fornmula | to a manmal in need of such
wWoe@anosst . The invention also relates to the PCEHEBIB4012471

of attention related di sordérs such as attention

deficit disorder (ADD) and attention deficit

léf})eract ivity disorder (ADHD). 15 The invention also

8 &b allyl talikoxyadion,eHtordydooxyaliof;i on of
d , d kat hi si a,
Eﬁtﬁg%g@ﬂwd%ﬂi yndronme (e.qg. ystonia, a ﬂwel si a

pseudopar m and tardive dyskinesia),

tRBds teotalkfl. primary (idiopathic) dystonia, and the
treatment or prevention of dystonia in patients who
exhibit dystonia as a result of treatnent with a

tAhSHE! éS?pét@bf Frf‘é’f \Aﬁﬁé‘ﬁ is a 'p'hhhia&@étﬁfeaf‘&omgosrtrop SPRprising a

anti convul sant, 0 have ' used cocal nheé
iherapguivallysefégativg %momﬁ of @ deasd e ecompmoLn m‘ffofmurarl ind to

ch treatnment. The invention
pharn%grimgrﬂlg/ Cﬁgﬁgg)%ga?fegat ment of abnornmal novenent
o etemadéiver wpebt abtherinséhiiuibis £heNoPRIBatid-&nifl nervous
iodic linb venent in sleep (PLMS), conprising

systengal;ﬁeﬁege shehy gs pée%%gn é;ngrtwer@%pqqe@rgbne@‘odegenerairve
diseaseB YA PérRHslSn%f &r@éééé/ eseﬁ‘ﬁ@ ‘Hé?né?ﬁr ps!y%ﬂééeé’ BForlgaghz

conpound of formula I. parti cu e i nven
origin, janidcfteke, ﬁ@npnelngmdmmnsienmg ehbaagomackmp@unds:f formula I to a

ni st ering at | east one conpound
mamnf%lﬂf@é%%ﬁ?giﬁédgbgﬂﬂ%m negd of such treat rrenﬁt
Fthiel ihventisnhalso aslpeest toothettrwmneat at‘m&hﬂcﬁr i@ldred fm%raérs such
treat Par ki, n ease a conbi nation o
as atterGR defis CRoRIA AP By Snd Aanton e loreras iy Bsarder (ADHD).
The rn@@r‘rﬂdﬁﬂél% rératetsft@ thé Q@d@ﬁ@ht 8f ;Fé%hhéﬁ eﬁeitrg ﬁrﬁéﬁﬁdarf or

exanple nrne O anrne I C agoni s
Syndrqrag (&t cSh/S I&rtﬁk@élwsrae p@gud r%mypnensand/mame dyskiDes), the

veam SRR Qoo s BB o psvonion ot cvstos

in patimtammobxrﬁbiadyﬂianmatremt ofcleeataint With £ RIGYEIIC ARtiebressant,
undH& WO 2004/ 094431 PCT/ US2004/ 012471

lithi | east '?ﬂ? o'ng
ithium of an aniicogvyisant, op whohaye,ise BRARIRE IGoRRTISiRg pEMiRisieting at
least oh® cohfhdunaasf Temulaf tB’Q{ iaRFAA iR nebB ot SRR FEGRRKE CRhL Y

acceptabl e carrier. The invention also conprises a
inventign f r delaie%@tve@tmre ab ebpprmalsnovempentdisgrders such as

rostiosS ) 8RS, PR AL Ay B B 95 BB AL WBprsing
admrnrflleﬂng to B/Lpﬁens mr:meexﬁthelfegﬁ@ peerapedtioadip @tffectrve amount of at
a era a dopani ne agonist, a
least OBé\éggW%gEarﬂqigméﬂqopr oi d, Ioan ant i gonvul sant or iron,
IrPpdrticiat, ithe inventiBAgS dratrﬁrﬁ @@fhe %Md&@r %rbﬂln%ﬁﬂso

Preferred conpounds of formula | are those ereln
diseasg gomprising, adimisiséeningrat least ene compouad @If kyimuladt@a mammal in

fgl- C6 al kyl, especially methyl. R2, R3, R4
needopéﬁgrﬁg are each preferably H A preferred definition

Siilt arZoiher aiped of the mvehllohds amesthyd of BRbatiag Parkifson’s disease
with a éoomebrnafa ion 8 at least one compound of formula | and one or more agents
useful in the treaiment of Parkinson’s disease, for example dopamine; a
dopaminergic agonist; an inhibitor of monoamine oxidase, type B (MAO-B); a DOPA
decarboxylase inhibitor (DCI); or a catechol-O-methyliransferase (COMT) inhibitor.
Also claimed is a pharmaceutical composition comprising at least one compound of
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R10- phenyl, and R10-heteroaryl is preferably
R10- benzoxazol yl or R10-benzi soxazolyl. 15 Wen Z is
wWRI@4phaBy| , R10 is preferably 1, 2 or 3 substPCT/es1084/012471
i ndependently sel ected fromdtthe group consisting of H,
haI o, -C(OR13, alkyl, alkoxy, hydroxyal kyl,
cl oal kyl ) hydr oxyal kyl , hydroxyal koxy, alkoxyalkoxy
formulﬂ K@B@ ankydr manecagaris hab\hmlto befuselfelriathy trehtmentesfePatkinson’s

bsti t nd dent | | ected f th
in & pRprgta iR BbedrioBb Gl G O k13, ol Kyl ¢ al koxy, |
hVﬁé moentibsht lalsd @Mﬁbﬂ@é%d'rﬁéﬁﬁ@ﬂ@ﬂ@dﬁﬁg RL@or PLMS comprising

al kox al koxyal

dr.oxyal koxy, _al kox
adm!r&%tsﬁa@m@nmb'n@v@w pf @%/ l@aﬁ‘bwe C@ﬁ“@ommd qf iommlaé witbranather agent
useful(@ 3}0 oalgky% O Bljis ya%uﬁ%l as %5@6%3/05?&&%@3}% Fopa/benserazide,

y § hydr ox r'oxya
a dopaimiix agbdmhistk &, b@iﬁod)qmpm aor opigign enlsryiconkdgmdialiton, to a

. prefer ar conpounds there are 2 R10 substituents
Pa"eMPg?ﬁﬁg‘?{soﬁlo iIs o-fluoro and the other RIO is
hal o, -C(O R13, al kyl, al koxy, hydroxyal kyl

cycl oal kyl ) hydr oxyal kyl, hydroxyal koxy, 25 ~
DETA IyQ:Wkoxyal kyI or cyanoal kyl. When R10 is

S e RIGIE L P b LA LB pheren
isH oocmmbm mbt@pt@‘eramkece—lﬂ%t&ﬂkyl)éesglifh?ﬁﬂrgdt f. omblt he
nsi n a an a rerera
QFRQH% g& : éa’% e%’rbp@u?%@gm Hent s ?/ndependent I yy
S&bﬁé’fbﬁﬁdfdeﬁmtthOBZ%R1@~8ﬂﬁ'o? ‘%eﬂém&@i OR%g%ksﬁlﬂeferably

ef erably, one Rl uoro and one

Rm’PhﬁWh >and '&[ﬁ’ éweteamndoaprefe@bm Hn ebenzeezblyhbk R -benzisoxazolyl.

RRe BT By T L REBISTR b by 291 SERESHbls ARpendenty

selected fgsn ﬂreegmupfmtﬁtmg qfdﬂ rlmlb 1-C(O)RHY alkgh alHdﬁy V\Oyt!}oxyalkyl
5subst |tu nts ?

(eycloBybiRabRasiod. il SreoRsolkoxmiban Ayaikb perdergalkyl.
PreferSbRUASraaRd mﬂecm‘é '%ub@!‘tubm%; |R&5péh@éﬂlg‘éé?é&té% frb?]\lfﬁ{é group

ervvltht carbon to which are

consising 2t atp, “EEIR'S. alkyloakoxy kydioxyalyoercinakshydrongalkyl,

o5, A RS She RS0 S o], o s

halo, omamﬂ is hald)yC(O}B 8palhply lalkax, lhydmky&lkyl (@CMblkynamx;mkyl

nyerorf ke <Rk, aliorvalfi aobonalylrssheniaba Hfsrpcare

compdundaiiRie 418 ZCRF%%bsﬁﬁl%F&s V\h"ié?ein' d’ﬂé R a?]ii & other R™
suitabl.e aryI Eroups i ncl ude phenyl and naphth

is halo e €)bhr yalkytealkexy widr@walkyl r(gycl@ausyimoﬁowalmmumikoxy,

ko R85 SBTRIFoPE . i 02 IR S0 bty

alkyl, momepelfefabiylmeﬁwl ected fromthe group consisting of N,

YUFER Zib FDLElAroanb e 1S Brafara d.a 2 SubsituRmLS Eepgadently
selectéd ft8m theldreas 6§n§|§ﬁn@bﬁﬂ hafd asiedikyE Pfdégi}lfr%lﬂ%ere pre 1 10r2

single-ring heteroarr groups are oxazo
' subgisuenis|ipdepasdeniiy selapted fromihe gropy icoobigting o halmyand alkyl.

I tor t hi azol yl
More drgf(%ﬁﬁlgzéﬁle Sﬁ@(ﬁ%{ %? g I]mﬁ‘fet Ry ?i@%‘%&ﬁ Iyr |Zm éyl
Whemi ncyﬂnpawb atheltemoydbalkﬂ(gmpb;egreﬁérréd ﬁMQd; aﬁe pyrrolidinyl,

oxazol| e erfg gg%hy%ﬁfﬂp ¥ ?,, ﬁ%@%}%%ﬂ%dé@z&% gnagg&, pref)erably

joined BX2MRIcRYhhe PiRBFRIrOGSY Preferred R'® substituents on the R
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het eroaryl groups are indolyl, quinolyl, i soqui nol yl ,

pht hal azi nyl , benzothienyl (i.e., thianaphthenyl),
wheeaiopd4dnzol yl , benzofuranyl, benzoxazolyl, PCT/US2004/012471
benzi soxazol yl, 20 benzothlééolyl and benzof urazanyl .

Al l p03|t|onal i soners are contenpl ated, e.g., 2-
yridyl and 4-pyridyl. The terns RlO and

|
hetef‘%/@l%%}aétgf?wsear%@@a@ﬁ AOF tgrRY aubstitugsts, gakerptogether with the
carboW'i hiHieh ﬁ*&ﬁér‘etl%jﬁtﬁl tiac ﬁé&gfo%rapv@g%f@oﬂ[grg rgaryl

stltuent as above
group is a benzofused ring, the substituents can be

chs BRE6 et ns s Rimratod oo aashY o brapfnf iahad y1
hydrogaidon cHinder atd 8cardon Aidihs, .85 m&hyk @ﬁwymé@mbyl and t-butyl.

ei ther through the phenyl ring portlon or
hétgr FRgmen arematic pymdcyalic eiemultisyolis g R)ﬁteﬁe@@mpﬁsmg 6o

abouts@ c':é{erﬁ datéﬂnegp@feébye fo QbBGiBn]OO R RIcR ABS, G- |.&,tg+rq‘9

wher el h ers are selécted
examplae oglsuﬂpblecaryﬁ @ibipg :mﬂud& pﬁengdramdNFaptﬁhﬁnd_ t he

ﬁ%&ﬁé&ﬂg}%&%@sﬁgégﬁrﬁ@b g.)thyﬁﬁg ?)F] Sgﬁégfpg%%gne{earggpémétic group of
5 to 10latorhs BolmpiseGHPIES cafbdheatBRfRcaitd 936 lzm%etérdéﬂémgr e

e?rpé)er dyl , pyrrol i di nyl, piperazinyl, norpholiny
mdep W rsaietted jlom the aospi eansigting oi N, Caua@sdoﬂ? aﬁf?Vlded that the

in0 o ol ONARaSHTE b anl A A M o g

nitrogatDarensisa dncliedad. UExamquléﬂQﬂs‘fngle-rmg hmérmacylagmupg ane pyrdyl,

oz RN B . b B

tetrazélyi triazeiik )dotl@iawzﬁ thiagiagdg!, fweﬁmw 'TerH?ﬁ'dyl51 Iib?naazmyl and

nmeans an al group

h
triazoly TorAIDRIES T JAYClS BAIPToATAG P ATB AT GEEL G A o 1,7),
xmidaﬂgg :bjg”bgedlﬂaaﬁﬁﬂﬂrpﬁén@& a%hﬁ le BHF!?&MS of BHHfofused

oxXy, n- I'SOpPr opox
heteroant growgs aﬂEhmdthdqwmnlylh tsqqarrmlul mihalagmy!s ttelmzotlgényl iGiee.,

ianaihiiEhy B SHndoRhish SRl Beftodph R dol]

benzoﬂhmzdlylrartd benzfarzhag. Kl p@mﬁ@i&l@scﬁhéw érbldén%rﬁ?ﬁ‘t%d e.g., 2-
i 0

ude. net hyl th 10 eth hi o d isopro
pyr'dyﬂr?ré%mhaﬂ% g%’%lﬂ{ygrl?h% t?fﬂ"seéy& .agdtl%%s@ﬁtl pgatemaryl refer to
such gréyss fAkkeih 'suBBREaLle ﬁﬁ@ c%'HS’cFW i E%ﬁgub‘ébfdeﬂgas defined

N&atem conprisin 3to bout on at
aboveNWMbhen dhe hateresahgiaslp isfa I@emzmusad rmgudbg @Iubstltuents can be

attach&d ?+ 8@‘&% {)lsbthﬁ{a @gﬁ@%’@gj%@ %laépc%é l}%en?@na{] iC ring portion,

and the)lfmltmbkwlgf@p gan bp-attdechbldlto the rddteftie mMaUI® eithéOfPough
nmeans an_al i phatjc hydrocarbon

the phEnTTFCRRIaNGY Hge Betar RO EliesinG APRIOR- car bon doub ¢
P@i@r&gélo‘élmy?ﬁwdéﬁlé ab§at§FeEéﬂ Qﬂg R4 rﬁﬁ@ﬁ‘?sdﬁéﬁ‘afér?wg 5 or 6 ring

I Ng about 2 to about carbon ato
atoms,c\mbeﬁem BrorZ fiegl mmfab@smatsednmed)fronnthe groupmonaishyg of 0,S

and Nﬁ %&fth}@%ﬂﬁp@%}&% rStcré¥bo i TRE eD re'no gjagte}lta oxygen and/or
sulfur atoms in the rings. Non-limiting examples of heterocycloalkyl rings are
piperidyl, pyrrolidinyl, piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, 1,3-
dioxolanyl, 1,4-dioxanyl, oxazolinyl, tetrahydrofuranyl, tetrahydrothiophenyl and
tetrahydrothiopyranyl.
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20 chain. Non-limting exanples of suitable al kenyl
groups include ethenyl, propenyl, n- butenyl,

w@20mtaBbut - 2- enyl and n-pentenyl. "Al kyl ene"POPEA0&012471
di functional group obtai neg'by renmoval of a hydrogen
atom froman alkyl group that is defined above.
Non-limting exanpl es of alkylene include nethylene,
eityroryedkyhtheansy HEralkyR raowe in whieh alkyl is as previously defined.

Non-iing o TR o Suitasie, BT AR aRy Fstbs fitRide AyrRidféirifland 2-
hydro A é{p\x,p_lroxy) -al koxyal kyl " neans an al kyl chain
Xgubstitut ed by a hydroxy _i(‘;r yp and Ea al koxgl grOLUO'
CBkaxy Hpares ghaliedty $reHRd i @W‘Qr%%p' as previously
soso NI AR WA ey, o
n-propeupdsegropexy Ayd a-imyiolpal ey bod dulhe Payeny MRl )&l guah the
means an al kyl 30 chain substituted by two hydroxy
ether q88Ps; and (di hydr oxy) al koxy neans an al koxy group
Sﬂﬁzﬂlﬁibuhﬁ‘én@hﬁ Myhsd?mup igivehigis the alkplegrbupfis abeseviously
substituents, the al kyl  chains %an be bra cged. Hviini
descrilxd miprebmiingrsiasples of sH e\ﬁﬂ%}’r'it {%"Oé'é’ﬁé'&‘gH e Figjnyitnio,
id.! Ifur.
othyitfH 3P BOpHISYIAIC, THe Bhid jo fparghbRitiery T HISUER T g
200dibamyi BiedtGTa UspeoNEtiz4nenoeycli¢ ring system compasing 3to

H3%\ H3C, N Q \ . Q" : " o0t

about 3ttt o Hetriovifl B R Bl o gRspakye

includé eg?éut);ﬁﬂowl, cgelopentyl aadicgeloheryl. nByeibakkyloxyhtheveforaieans a
OSI

ion"or positions. 5 Wth reference to the nunber
cycloalityl-Rbige@Ules (e.g., substituents, groups or rings) in

35%@@%@&%“’52‘?’?0Wi%5? defined, the phrases "one

east one" nmean that there can be as
rAtkengBineearesam aliphatic kydrogabenrgrove gontaiing it least one

det er m pati on of, t i ioti -
e
about 2tb -ablag’a %aﬂﬁﬁﬂaﬁ#ﬁﬂmthetdlmén.ﬁranbhen!mgﬁansi that ong or more

I ntended to enconpass roduct . conpri si t
ARG o W T IR R

[ -lifdfti ' hE18as lethenyl, I, n-

cran SR BSR4 )yl Bl ippsihtat engro propry.
butenylngmneathglbuz2iemyl ahd repeitenyled anounts. Lines drawn

B e
from & AIRAkREUR thaany definéd ebevhston-limitiigeexamples céraliiene include
methy?etn%r,r%thylene and propylene.

The term “(di-alkoxy)-alkyl” means an alkyl chain substituted by two alkoxy
groups. Similarly, “(hydroxy)-alkoxyalkyl” means an alkyl chain substituied by a
hydroxy group and an alkoxy group; (CF3)(hydroxy)alkoxy means an alkoxy group
substituted by a CF3 group and a hydroxy group;‘(cycloalkyl)hydroxyalkyl means a
hydroxyalkyl group substituted by a cycloalkyl group; (dihydroxy)alkyl means an alkyl
chain substituted by two hydroxy groups; and (dihydroxy)alkoxy means an alkoxy
group substituted by two hydroxy groups. In each of these substituents, the alkyl
chains can be branched.

Examples of moieties formed when two adjacent R'® groups form a ring with
the carbons on the phenyl or heteroaryl ring to which they are attached are:
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As well known in the art, a bond drawn froma

particul ar atomwherein no noiety is depicted at the
wo esorionBl end of the bond indicates a nethyl groI/psS2004/012471

bound 20 through that bont®to the atom unless stated

ot herw se. For exanple: CH3 ~N O--Nrepresents N C

It shoul d al so be noted that any car bon or heteroatom

with ©2 S | Z 4

exa Ie tr rnul. any bIe ein

is a to hydroen dom or

satisfy the val erlces. 25 Praqolrugs and sol vat es of t he

conmpounds of theOGhgention are also contenplated

herein. The teb;.|r31@; p ", ay.enpl gygd. herein,

denotes a con‘poundﬁ@%M 0942? PCL/US2004/ 012471

-9 that is a dru ecursqé i pon admi ni stration

to a subject, er goes chem cal” conver'si on by
ﬁﬁii@tmm ‘tbptuonallwmmtutpd’bmsamlonal wmtlwtmwﬂmﬁw gpecified

QVOUPE»i @é’lﬁ@iﬁ %"n ﬁﬁgﬁr%}@é L B@OB?%&’Q! §El SPILH E%r‘se H guc h i and

w.llth%%réﬁce B eredivigberst ﬁi@miesf@élg Vﬁmstlmﬁrgo@w 8rJings) in
'ume 14 of the A C. S. B‘EOSIumSeI‘IeS

acomounémemlesapﬁne@urseu Qefmdn ths pGrasesi ghe of M9 "Bt idl gast one”
moan Ty B i 405 9IS Sty porhtes i

deterrhrrraman dﬁyher sfaxmmmumbeeobsuctsmame is wiell méthin the knowledge
soci ation of a conpound of this invention
Ofthogﬁﬁﬁ'"egn‘éﬁ’@r 'ﬁnre sol vent nol ecul es. This physi cal
a8 B8b@ hePdin| lﬂ\éQéMﬁScdmblbsmgnﬁSQnmedfto ehBompaiss aamoduct
coval ent bondlng i ncl udi hg hydr.ogen bond

|
comptiging dhe speeifiegh meqhﬁ@tsslaﬁo spegifie qg@oxggﬁ,a&ﬁggeh@s any product
t dient
wict BB f8ou] BrBIBER Srof SnRfaiin ONe pBbingredonts i
the sﬂdﬂx‘fledambahﬂ& ne solid. "Solvate" enconpasses both

sol ution se and is n-limting
ek‘Qﬁﬁldé%W’Sfrﬁggh? HBQ@VSL%{'%‘G{U%QE} !c?r[«%(% anol at es,
met hanol ates, and the |ik _I—_Iydrate is a solvate 15
wherein the soI vent nol ecl] ¢Jis H2O Pol ynor phi c forns
of the conpounds of forrrula , and of the sa
indicate thatties indicades tinel (lbepd)onay the ataehedriaanyrof fﬂaﬁ; ﬁubatltutable ring
ra i ntended to be included in the present invention.
carbon@BPWmS; | ve anount™ or "therapeutical ly effective .
a8 Il kricwiTBant alig adssret dizavn ftarmem particulzr abtbmomhqzx@umo
or a conposition ofthegﬁ}gn nvenlon ef t i ve

moiety s dapieisskatise Jerninakeis bf dicites metpyl grolp £¥ind
throu@‘i ﬁ?&i‘bloﬂ g tb e Qﬁ)?hr@r%éé‘gfa?@@%ihé?wﬁef edr exainsle:

e patient. "Patient” includes both hurran and
ani mal s.

O t @é
%N ‘ represen S

It should also be noted that any carbon or heteroatom with unsatisfied

valences in the texi, schemes, examples, structural formulae, and any Tables herein
is assumed to have the hydrogen atom or atoms to satisfy ihe valences.

Prodrugs and solvates of the compounds of the invention are also
contemplated herein. The term "prodrug”, as employed herein, denotes a compound
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"Mammal " means humans and ot her mamal i an ani mals. 25
The conmpounds of fornula | formsalts that are al so
waowdohiopmsBhe scope of this invention. ReferenckCT/OS®04/012471
conmpound of formula I her ei%h i s understood to include
reference to salts thereof, unless otherw se
i ndi cated. The term "salt (s) as enpl oyed herein,
that is deirog psecarsai whish| tgon administiation fna sybject unsiergges chemical

cone S e B AL R L oo
salt an@%ﬂw’kmﬂe tHerbef. Mibidchsslon bhbrsdrogs g{aobmldanﬂbll-bgmhl and V.

pL TN TR "mted“’iw%” Phot B 575"

Stella, &7i@- @’Hgﬁéﬁd\!@/’@r‘rﬂeét/@f}/ 2T
SympdE SISk Cend i Bire oL Bl hep i (omyEagar o

sal t S
Rocheyedd Amesrigem PiRhanacectiosl As&dqaluxm@’pﬂ Rbrganien Eress, both of

non-t oxi c Si o tabl e) salts are
which ﬁgeelpgpquaéieﬁq{ ”gt?}g &F‘%&:{ re al so useful. Salts
85okB "%&%é/p%%léﬁﬂa.%é@mﬁ% €dipdind ol this mveation svith
the formula | ¥_Bbeforrred for

one orBat Sl TooRpueRdTBE PHYSIRL AESICRHan IOV eS YaMInG egrees of
jonic aﬁg é:%vgfenp ﬁdmguﬁ%hﬂnrg‘ M@gﬁbﬁ%ﬁgﬁfﬁ%@hmn'|ﬂstﬁnces the

one a preciplitates or
solvate wilbie eapaitieof isdation, foi éxaneplebyhen go@br maratsobient grolecules

are mcgap%%eéﬁm tEC' %fpj?glgﬁlcggogitﬁ% gifsé@ﬁ*élgglgf? R‘/taf}eS 'encompasses

both s&1BféRPhase ahﬂﬂé@lﬁ%dlé tonatess Ndm-lﬂtlitlhgteaammeﬁ of sastable

solvat%%p{gg%%ba@%%gﬁaﬁh%&n&sg @gtgf;ﬁ%p@é‘ qm%rre?tgl isa sol‘\srate
whereﬂotﬂ@%éllv%% hahiecule & Fg@es ul fonates, funarates,

ept anoat es, cerophosphates, hem suI fates,
Mmomcemrmseotaheaoamoumﬂamé@nmla deand of the salts, solvates

and prg&d obrgb% gi?gy% g &é@%ﬁg% re épten’ded t?ggtlncluded in the

presermﬁt,\;@m@ﬁul fonates, 2- napht hal enesul f onat es,
nicotinates, nitrates, oxal pecti na

Effggm\fea@r@gung orpﬂp@p%’t&ﬁl% ﬁgffseggve %pgaﬂ‘é% ggeant to describe
an amBhﬁlr @ﬁc?o?np&iﬁgﬁ;@é @OmpIsRPINGTahE presetit iMidntibAsifective as an

succl nat es fates, sulfonates (such as those
adenosinetAgeceptor emapontsaandrtbw%producmgot@yaq«p@r@g therapeutic effect

n sulfonat es (al so known as tosyl ates,)
masq}ab@c % and the 15 |ike. Additionally, acids

waﬁéntaﬁmlwseb@thlhummandmaIsuu table for the

formatign of har maceé gall usef uI salts from basic
Mmmébm%ﬁ ‘é‘BﬁB%@ﬁ‘ H]‘?g? -ary basic

JhEGU Nqéeo@mmwmow datts tﬁb#e’f?'e' alsGivithirsidletstope i this
as SO

thium and potassiumsalts, al kaline
mventmr Referenae tealcompaurd eisosmtils IUrarainds urggraiapd i include

toro3 e bt ol BB AR BB T R S 8 oy

hereinh¥&haieaacitis sakoforadmviti lri’d»rglamcﬂrﬂﬁmatgamc acnds as well as
abi etyl )et hé] enedi ani n m ne

| u
basic wltﬁefpﬁyﬁ oyl 'G@éﬁﬁ%@nng’f M%ﬂ'c ¢ Dipprad ad&'ﬁ@“s WD 3y ¢
comp@HdSr BfhHR ISHMaIAS HRIHY RN molety,cAMHS, baenbi lirfited to a

asi ¢ nitrogen-containing groups may be quarternized
pyriding ohimidazale, andan asidiomsiety sych as it et limied to agaRyoxylic

acid, %%E%Ile@’g &%E?E@W ol ¥ (S AR Sre MERMHSFAR the term
"salt(s)" as used herein. Pharmaceutically acceptable (i.e., non-toxic, physiologically
acceptable) salts are preferred, although other salts are also useful. Salts of the
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25 sulfates (e.g. dinmethyl, diethyl, dibutyl, and
di anyl sulfates), long chain halides (e.g. decyl,

wo a0mph443nyri styl and stearyl chlorides, bron PEpUSINd4/012471
i odi des), aral kyl halides -1@®-g. benzyl and phenet hyl
brom des), and others. Al such acid salts and base
salts are intended to be pharmaceutically acceptable

compé@t‘:d§oWHJFoPrnEIEI ﬁﬁ?% fofmbaSior BX@Mpie) rby&@dcﬁhg aéwmtbound of
and base salts are consi der ed equivalent to

t he
formuta bwith @nrameunt @feacuda oF b@ﬁ%ﬂ%gﬁ%ﬁﬁ%we@nﬁ gmount, in a medium

such %%?’ﬁg?ﬁ @I&? {1’@ séa{]%:%'& ]Jlt%?éusg(gﬁ ?1“&@%0% rﬁ@é’ég}’ttﬂallﬂveﬂr@

Iyoph'hf&idntautonerl c form (for exanpl e, as an anide or

cExenfiae dition Sals AT e MUBBIE. Bigiasieron,
ascoriiled04)41944s; %é’%&i&?—%@ﬂ@éﬁﬂ%na’c&l bAlulfaies, borates butyrates,

Stereol soners (for exanple, geonetric isopers, tical
cntratesscampboaai@sx@mphpw@jfoaateﬁh@ywm%@em’eﬁm%% igluConates,

dodet%l éh(ﬁiaﬁégé %ﬁ%@%oﬂgt Wgtlnrfié és’t ﬁﬁ‘% ﬁ) thlg&-{rggﬁ%sfphaies

hemigdulfatay, Mptaﬁjates,uwxaasatelsohyedromhiondeaﬁwcbab@mdee, to
hydro@alan: 2B RIe P B RS Al e ateR el s TneltAedtiSihtes, 2-

naphtRARPREAIiGhatBSyRBBlnates! Crﬁfrbtyss pxalates} pﬁeuinaleémesrsmfates 3-
atropi soners, and di ast er eoner| ¢ forns,
p

phenylpiopinsitas.hasphRies, PiRialescBalains, prpRIONARSy erliylates,
succuk%\%hétﬂfﬁés Woﬁ?{e%og.ganpaﬁfthéib:nféﬂ%%@ Héré?ﬁ) tté?ﬁarates

substantially free of
thuocyahheers itslaeresylfamates(alée kaoki asdosylales,) ewglechaoalgs, and the

e, ATATGrShs Wi B Bl o 98 PLiRE s PEbEE e fpation o
pharrhéb&ﬂkbﬂ\r uSéfil BaNeirbArL s ph&imaﬂe‘utlgammpmm dief knoereh.

\é UPAC 1974 Reconmmendati ons, rl( ? }
t Exemplanibasic sajis ipglude ar@mgawgbsalgﬁ,@ a(hHQe;q galts §gch as

sodlu'gip ﬁiﬁld ba é)?ﬂé‘:?éluﬁ R Hikhfhd 85 Mdtal MSVQIC?' #&éhlcium and

rug o oners, stereol soners, rotaners,
magnesiuno saks, saltaomﬂaomnm baﬂaso(mrge;(ample,r@rgianmmpr\p@) such as

benzaipeacaiHehREUer Y °“”d?§ﬁ%@§5gﬁaﬁar 157 S BEAAGRAR

abuetylfétwlénéduhnﬁﬁe)m\a V{%ﬂ juzairimsts NemmiinyliDr-gluoanaides, t-butyl

, PO1356, d. Ch . .
amlnqsxmsoéi.tfe;ﬁﬁmwno aﬁkﬂis\%cb %/sgazs@me JN)gﬁh‘b%aﬂa dhef "%?9 fRasic
nltrod%heéb?ﬂélpirﬁ’g%hgg l"q%a éﬁﬁz”é&ﬁnﬁhgéﬁté%tﬁih é@tdi)\ﬁéi%lkyl

a sui tabl & net hod

halided (eugtmettad] ethylsnmvé and mﬂylsdﬂmﬂesst bremides amd ipdidas), glialkyl

sulfatﬁ?ieg. @m@%y@?@ﬁ%@%’ﬂ&%%%&@l M Eﬁﬁlﬁ%a@g& e.g.

decyl, lauryl, myristyl and stearyl chlorides, bromides and iodides), aralkyl halides

(e.g. benzyl and phenethyl bromides), and others.

All such acid salts and base salts are intended to be pharmaceutically
acceptable salts within the scope of the invention and all acid and base salts are
considered equivalent fo the free forms of the corresponding compounds for
purposes of the invention.

Compounds of formula I, and salts, solvates and prodrugs thereof, may exist in
their tautomeric form (for example, as an amide or imino ether). All such tautomeric
forms are contemplated herein as part of the present invention.



H CHO2g578R3R ZNNH R4 RS N2 NH2 R3 R 2

RRON"NRE RRRLN NQ NH ~-- > NAH Z-N -CH U'2-N
WOR00ZON4BE CHCH2ZN ~ R4 R5 't 'A 10 H R4 R5 N 9 PCT/BSIOOOH2471

NH2 NH2 R 2R1 N N (r)~ R-H12 Rl NON %-R Z-N

N-CHCH2-N WNH ~IH Z-N NNCCH2-N 44 , NHN 1 RR 11

RR5 WD 2004/ 094431 PCT/ US2004/ 012471 -12 Al dehyde 2

| Al stepsdisoinerd (fohgxtirapien gebmetric BDErters, opiced isonigrg aind the

ice) obeypiaePECoraEgangS (aduAingdhgss bf e saits Bt and prodrugs of
the co?ﬁBdUrferass\NelTH%%& eaN® bﬁd %6I\Ja$e§@ff thegfto@rigs),rsudheas those

resence ase such NaH, in a solvent such as
which lBhEy exist dusria asyrometiie @armélgm ioys sybgiituengs, including

5 enantf) ?}Cftgﬁ'ﬂﬁ é\%@%gg e%éij t'l] ﬂ?thef ﬁ%n@@%ﬁ agymm&nc carbons),

Pried el evate
rotaméfETa iR a[replsbn%is,l@iwdlaﬁm'eprrMIedoims, q:;emmt@np@ted within the

ccope 0 et B SELER G5 e SEPRSHRDe i ventin

may, iro? %957‘n§|bu'b% s s@érﬁia’#l%'fbéé@%r dthefliseriers fbﬁ?NEy@@ @irﬁh@d efdr

res catal ytic Kl. h'eh
xamndeoaecacamatgs@npvm alhotheirsorBﬁBef $¢'@ﬁt¢eﬁieﬁte"w§ﬂmefs e chiral

10 centers qf/ﬁﬁg%z%%éw iR ﬁa@ bPR (;(Qlfl Faticht 1&@ Beﬁﬁed@y the

acid 1s effected, exa
IUPAGh974a=¢e¢brmnéndaumé)d'me usalef therteuns hswl “p'fwl\tata‘é'tprodrug" and

the lighSonisngep eauay ARpIRS the 3h dvate ARG GBkg of prantiomers,

NapfomaeEs PaBdmates ér prédrugs of the inventive
stere%@%ﬁi?@ﬁ%t@h% S|rlnyl Yacet am de }p:} at 120C or

compoumds. known cyclization methods can be used. 15 In

15 C@g{@gﬂpgg%gf ormuiS | 'cahtﬂae:ﬂ)re?alﬂiﬁg(t&&ﬁkﬁ@#n Hsthats fidm starting

suc I'sil for an
matergtStith@ninown hthetart di pespayéd by ymethods hnowncl@mﬂ artTisee, for

oxamBlc S e LB o] ST PSR4, B0 ovazes.

”@BH%%nds of the present invention can be prepared by several methods. A
non-limiting example of a suitable method is illustrated in Scheme 1.

20 Scheme 1
R' 4 6
NH 3 NH NH,
NH, . e Ci-C-CHyBr N NZHZNHN_Q 1 N J\N Q
N~ IN ofly N\ 'N N B B1 g —_— R NH
Y i HN Cl CI—CHCH?;—N)D)\CI CI—CHCHQ—NN g
CHO o N=' 3 N=" 5 7
R3
8 >—<
Z-N
‘-—(
R* R® "
NH2 2
R® R? R NJ\N R® R%°pt N”'\lN Q
! S S— AN NH
z-N N CH—CHZ-NYN NH, z-N N CHCHQ—N))/"N
4 5 N= 10H N 9 H
R-COOH NH, NHo
R® RPqi NN O R R R? . N"\N-N\>_R
b O . N‘NH ——-——'ﬁ’ H ' XN
Z-N  N-CHCHs—N N—C-CH,—N
N= 1H \—( G H N= |

R* R°®



An alternative route is illustrated in Schene 2. 20
Scheme 2 NH2 NH2 NH2 R1L NN Q R1 NN R-COOH R1 NN O R
wa 203094482 10 NI H NFi Cl-CHCH2 NH Cl - CHCH2 POIT/NS2dbit/012471

i "Il CO-CHCH2 N~ 7 12 R8> 13 Z-NNH NH 8 4 R5
NH2 R3 R2 R NJINNNCR R R N~-N-NCR )--< 1 z- -HCH2-N
NI Cl- 1 CHCH2-N N ' 14 R4 R5 Conpound 7 is

JaeRyEReL aslradtddWith, hyainalzia@ to furaishi 3 tpeefeaabl im DMF: at room

Hydrazide 13 is cyclized as for 11. i nation, of 14
temperajuge.cRgastiameesd wilh-ae aliylatiaggengenty 84ch S @Fmdfaew'e'ds

. pref b i0.. DVE o . _
oo 8! SR yeBy BT ol B3885 f el B . in
solvenzﬁalt:ﬁ @s\[ﬁﬁtﬁhdt Cij‘@d:)lﬂ @rrlr[seramme ?amtieas |$®5 viif06 24 @@iected form of

ot her. method is il]ustrat ; : O
5 hydrazioedupyales pEheUeastion Eﬂgﬁféﬂ%g&ﬁgm@f qavaed i
tempefgioes ol B0 O e R 5 ol rgerony
(Boc).NCoMpdRndBisiconZeNetHE A2 réacith with-a piperarinai8CTrzeaction is
preferé%l?@@%@l) i% ,@? EEZ gg@g&%@%&?%&?&% é@(ﬁritﬁ%ﬁ‘}aﬁy’cic Kl
Whenggé m@gté\% }_grdﬂpl\b% GH2 B dNireatmenténith NCdidgnian fubhistis

"R4A"R 5 H A hydroxyal kyl pyrazol e 15, .
10  hydrazine18: cicyiationeefitiiwithes carbasylic amg imeffegted, fog example, with the

acid afa’nﬂl @n(gqtlrggﬂi\é\r'jpltc%, ?)E wlthfaeéFngﬁﬁﬁécg ErHJ(éH’ Shi§ide SL¥REsWRalith
isopropyl! chloroformate. Hydrazide 11 is cyclized to I. This cyclization canbe
accomplished with N,O-bis(trimethylsilyl)acetamide in DMF at 120°C or other known
cyclization methods can be used.

15 In certain cases, the initial R group may contain a protective group, such as
trimethylsilyl for an acetylene or t-butyldimethyisilyl for an alcohol. The protective
group may be removed following the conversion to formula | by employing well known
methods.

An alternative route is illustrated in Scheme 2.

20 Scheme 2
NH, NH, NH,
R! Ny § R’ NN R-COOH R! NN Oy R
' NN ! «NH L o I N ! N/NH2 —— ' N ] ‘NH
Cl-CHCHs—N J~ N CI-—CHCHZ-—NN‘ N GI=CHCHsN m
N=" H 12 s o N= 45
R® R
Z-N NH
NH, NH
8 4 5 2
Ra R2 R'l NJ\N-N -t R R N7 N‘N
)_( i [ A \>_R R1 - \>_R
Z-N_ N—=C—CHp-N" 7" N CI-—éHCHz—-N)Y\ N
RHRE’ H N I N= 14

Compound 7 is deprotected as for 9, and 12 is acylated as for 10. Hydrazide
13 is cyclized as for 11. Amination of 14 to yield | takes place at temperaiures of 100-
160°C, preferably in DMF and in the presence of KI. Heating may also be effected by
25  microwave irradiation in a sealed vessel yielding temperatures of 190-210°C
Another method is illustrated in Scheme 3.
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5 as net hanesul fonyl chloride or thionyl chloride and

a base, typically an am ne. Reaction of the activated
wab@ahod43ivi th 8 provides piperazine 16. React i PCIT/082006012471

with a trialkyl orthoforma@-in the presence of an

acid such as nethanesul fonic acid provides 17.

Heating 17 with hydrazide 18 in a solvent such as

anisole in the presenceScheare 3cid such as isobutyric

acid furnishes frigyclic 19. Treatnment of 19 10 with

aqueous aci d, R ally hydrochloric acid, provides

gm ne 20. CyQLNza (on of ., 20, Wi th cyanogen bromi de,

Pprefer i ny the( reseﬁ eRof Ra cat alNfet such as 4-
HO-CHCH?‘ ti 8P ne sapd _séL_\(ﬁ.pL,\,gtfﬁNas aqueous
acet oNi qél e, yields I. ‘Hl(gha aboveN ch ges, one

conpound of formula I cﬁn Bé converted toa different
corrpound of formul a | ['1-known rretlliwd such as ~. ..\
reduct i oft 115 kY or%qto an al cohol RaBHA4. N\ N \;..R

I

3 wnt ik wﬁ«eﬁ% Foabie—®o 7he PNeUACH, LR

% % y rH al s desdiNIHACOR WO 0K 9PR64, N=
AT s eq vaI ent to‘i'/US 09/ 8%%071, puﬁ)l i Bation .

nunmber 2002/ 0099061, incorporated herein by

referenc,gs ﬁbbrew ati Wed in theR% flcatlon a(e
as fol | ows¢ Me tnet hyI?\EP 1Bo—Qbut yl ) ; et hy
9 Boext ZbNt oNyeﬁ%ﬁyNW (@I+-niathxz+ ormF&m-eL@

(tetrahy yrin) DH dii soprop refhy i ne)
(room t enperlature); BSA(NO—bIS(trI trﬁ‘/lsuyl)

ancayamxgamylp@ré%‘ié 15, prepared b{ methods well- lwo nin th%art is
- b S_f_dl phenyl phosp i no) bi napht “S
amlnag ‘é’ﬂlaﬁat Rexamingtian @Mpkyﬁataggvamﬁwf thEEFaJ!cohol with a reagent such

o mefEHIBHES i Oy Y A S o
React}ooa}fdherabhymemamw with)8 Brovides le\é}a&ﬂ%1@9%&étlon of 1|\/g with a

S2004/.012471 -14 carbodi i m de hydrochl ori de
wialky rafarRa g P S & PEseneaQt an asid shch @smﬁnewlfomc acid

provndéé ! 'Weﬁitmgaf'ﬂ\évgﬁ%yﬁ{'ai?&@ Xhmﬁﬁﬁ\@r}?\ﬁ%ﬁhﬁﬁ ﬁgﬁ@hﬁw

presenpgquzan Mreushe‘:}ﬁ igobltyNc 8eislfudni¢hed tricyBlicc9. Tredthfent of 19

with adfégus o, YeoigRlr hihoBhiofRiasich erevidss posiap 80 faucization of 20
with cy(aﬁﬁg@l ,brdﬁﬁhﬁ”ﬂpiréfdrébl PVihd BfidBhee afd da't@gé\ Suh- 441

and t hen dra2| ne hydrate
d'methym'ﬁepyﬂdmetaé\d q ﬁ@kllﬁﬁi such a%aquemmac@mnnlememsd

FPIHEABEH ScHEMEEDBIR ESmpBITd of fSfhula | can be converted to a

different compound of formula | by well-known methods, such as reduction of a
ketone to an alcohol with NaBH,.

. Other synthetic routes applicable to the preparation of these materials are
described in WO 01/92264, which is equivalent to US 09/865071, publication number
2002/0099061, incorporated herein by reference.

Abbreviations used in the specification are as follows: Me (methyl); Bu (butyl);
Et (ethyl); Boc (-butoxycarbonyl); DMF (dimethylformamide); THF (tetrahydrofuran);
DIPEA (diisopropylethylamine); RT (room temperature); BSA (N,O-bis(trimethylsilyl)-
acetamide); BINAP (2,2"-bis(diphenylphosphino)-1,1’-binaphthyl); PLC (preparative
layer chromatography); TFA (trifluoroacetic acid); HOBt (hydroxybenzotriazole);
DAST (diethylaminosulfur trifluoride); EDCI (1 ~(3-dimethylaminopropyl)-3-ethyl-



10

15

20

25

water (50mL), filter, wash with water, and dry to give
t he nonochl oride as a brown 10 solid. Step 2: To the
w@ewdogts3nf Step 1 (15.0g, 88mmol) in DVF ( 150Pd¥/uszid4/012471
60% NaH in nineral oil (4:%g, 106mmol). Add slowy
1- brono-2-chl oroethane (22.1 m, 265mmol). Stir at RT
2h, concentrate, and chronmatograph on silica to obtain
carbodfimidedhydroohiodide s Msn(mudthanésulionats)] IBAF(t&ratputglammonuim

. Canmbi n r.oduct o ep 2 (12.2g, 52.5mml) and
f'UO”‘I%Sbﬂ'E‘S’/ﬁBg&ﬂﬁ%‘SH“ t\g%@& 63nmol ) in DVF (70nl). Heat

at 80C 24h, allow to copfepagftithentrate, and

chromat ograph on silica to og%ﬁén the carbazate as a

white solid. Preparation 2 NH2 i--\ N1, NO

v~N~~~ "NINH2 NJ H 2 Boc Nf%tfd~BQCBoc St-1 Ov .~ N

NN C~_ NNN 20 NAS¢e A 2 NN HNgH Step

1. Conbi ne the product of padation 1 (6. 04q,

18. 4nnDI) 1- (4-(2- nethoxyet hoxy)p yl) pi perazi ne

(8. 7lg)\87rmol) and2Kl (3.06g, 18 2 in DWW

(Gowatepa Siep AL, 90 wz@%owto GON, amtep3  prep, 1

. PE\-tl p, bet wed @nd water, wash
H brlne dry ( ) and
concentrate 25 romat ograph on silica to obtain the
Step_tailozaminad,Grdichiaopyiimidine-f@apoodldsiayil (25.0g, 130mmol) in

owr Gy 83 EEA @S ainbto3iRo0 an BSENYEAHe Ry Gl o Sorm,

130mﬁftﬂ) 4A@ﬁ tH@llhitiaDéﬁcﬁhe(rﬁm 24hdhtedncenmchialin vacuoto ~50g.” Add
tand 24h. sol ution of

water((éeml)) fiitety M@@htw'ﬁt watqry g dpy tonglwéée moqtqqhﬁtr%%%ﬁ brown

soligWth water, then EtOAc, and dry to obtain the
hydrazi ne as a grey SO|Id 5 Preparation FNH2 NN
Step £ Torhe product\of $tep 1 (V5. MBWDIE) mDMF é‘ﬁﬁmh asldi0%MNaH in

mmerf[)? g ﬁﬁ@éﬁ%g@%%’% %?)H/éyr -gr%rgo—z-chloroethane (22.1ml,
265mmol). Stir at RT 2h, concentrate, and chromatograph on silica to obtain the
dichloride as an off-white solid.

Step 3: Combine the product of Step 2 (12.2g, 52.5mmol) and t-butyl carbazate
(8.33g, 63mmol) in DMF (70ml). Heat at 80°C 24h, allow to cool, concentrate, and
chromatograph on silica to obtain the carbazate as a white solid.

Preparation 2
NH2

Step 1: Combine the product of Preparation 1 (6.04g, 18.4mmol), 1-(4-(2-
methoxyethoxy)phenyl)piperazine (8.71g, 37mmol), and Kl (3.06g, 18mmol) in DMF
(60ml). Heat at 20°C 72h, allow to cool, and concentrate. Pariition between CH2Cl
and water, wash with 1N NaOH, then brine, dry (MgSO,) and concentrate.
Chromatograph on silica to obtain the carbazate as a brown solid.
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to produce the hydrazine as a beige solid. Preparation

4 NH2 CISNNN-~CFlI3 10 4-1 NH2 CH3 H3 GO ONN
WQ 200M00H431 HOOC = CH 3 St e 3 >0 >= CH 3 d H3ECH0s2004/02471

N NH2O02 Step 3NH N1b»N Boc Step g N N Step 4

Cl ---\-NNH--~C NH2 NH---\-NH.--\-NNNNHN

NNt == CH3 C --\ N~ NiVf Step 1. To 2-butynoic

Step ?Cbgssb?/e%ﬁs §@u’6ff3f)8téﬁ ﬁs%c 1(1mﬁmo)|) |ad|d1 N%H30H CHzCl>
i ne . follo
(70ml) sbfi@' Gt &@chamrm (ﬁrel oiomqlfwanql @Il%ﬁ@ Stea%%%h Add a

SOIUtl(ﬂ, {}T{T@éb“g&@)man(}ec nc el t T ata&{t%&% rtg%?géwgter%hglgmaSh

with wandyy tiardBiQise, aarid divtiotbdain the hydSuzee 2s aDirsgsPlid t he
product of Preparation 5, 5mmol) in 1:1
CH3OH CH2Cl 2 (80nt). it di oxane (20nt,
80nmmol ) and all ow to _stand 18h. NBgsi fy with aq. NH3
to pH 11, concentrat /t_[\eat W',\lt/,thvvater (50nt),
filter, wash wit N, R ltoWalnthe
hydra2| ne as a yel seH d. 3: To the product
of Step 2 (6.28g, 25.6mmuol) sd%pen d in DVF (45nt)

a@d%?%ﬂ@igé ?ﬁ'a?tff ?lfégéf%ﬁ/lﬁ?l%m%lcﬂf P %tdlﬁuor'ébgggglz%pg%azme

to proaubedaa hydrdziokrasabeigeaglick o obt ai n the hydrazi de as a
yel | ow solid. WO 2004/ %éégéfgﬁ US2004/ 012471 -16
Step 4: Conbi ne the pr ep 3 (6.17g, .
21.Omol ) with BSA (60mNH2 Heat at 120C 24h and al |l ow
to cool. Concentrate ang~yyMat_the residue with CH3OH
Adsorb on silicaiard 4Pk to give the
tricyclic product, 4- s a white 82|Id In simlar
fashion, starting wth - chl oroacrylrc acid, obtain
Preparation 4-2: 2 N' NN CH CI--NCI N]H2N42 CH3

/'\ 0] /
stept HsC
= —_— O, >\—-—CH
CHs HsC b—o ® C'T_))/L NH -

NH, NH2>/
PN J\ Step 3 Step 4l
NH,

HOOC

NN Boc Step 2

cl—_ JEAH NH — > Cl—_ )j)k NH

Step 1: To 2-butynoic acid (7.26g, 86mmol) in EtOAc (100ml) add N-
methylmorpholine (9.5ml, 86mmol), followed by isopropyl chloroformate (1.0M in
toluene, 86ml, 86mmol). After 4h, wash with water, then satd. NaHCOs. Dry
(MgSO0.) and concentrate to provide the mixed anhydride as a light brown oil.
Step 2: Dissolve the product of Preparation 1 (5.0g, 15mmol) in 1:1 CH3;OH-CH:Cl»
(80ml). Add 4.0M HCV/dioxane (20ml, 80mmol) and allow to stand 18h. Basify with
aq. NH; to pH 11, concentrate, treat with water (50ml), filter, wash with water, and dry
to obtain the hydrazine as a yellow solid.

Step 3: To the product of Step 2 (6.28g, 25.6mmol) suspended in DMF (45ml) add
dropwise a solution of the product of Step 1 (5.63g, 33.1mmol) in DMF (15ml). Stir
1h, adsorb on silica, and chromatograph to obtain the hydrazide as a yellow solid.
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In simlar fashion, starting with 2-fluoroacrylic
acid, obtain Preparation 4-3: N2 CH d-\-N~NF N
wd2@4/0Pueparation 5 F - H3CO \--/ NH 10 OCH3 BET/US2004/012471
Combi ne 2- brono- 1-f | uor o- 316-di net hoxybenzene (2. 0g,
8.5mmol ), piperazine (4.4g, 51 mmol), NaOt-Bu
(1.14g, 11.9mmol), -BINAP (0.32g, 0.51 nmmol) and
Step Pct%relnbme?th@gmbahueﬁ&é@mh7¢|@|t0mtno1)ewnms%(60ml)1 bleat at

120°C£¢uw&amwmo%§éﬂa§%ncgﬁtr@f§ Bttt fosighus WSRO, Adsord

Hitel

on Smé%%al n {cﬁn g’%'%é?]éah%géﬁa @@%ngnfﬁéilé?ﬁl arsbhd
fashnitar, fasbroa; atam@o\arﬂaer@ﬂ@roacwhc@csi, obtain Rygpariion 4-2:
For Preparation 5-6, emgygy Cs203B in place of

NaO-t Bu and use di oxane als s,\plv % For Prepar ation

5-7, enploy the chlorop r| liped Wth Cs2Ca3 in place
of NaO-tBu and O\ag” Dol Went ¢! From t he

brono-pyridine with K2 in DVSO e@bBain Preparation

3R simifar fBsRIBMC StaRirmpaita 2-luordadyli@atidg bbtajn eeparelion 4-3:
as for Preparat|0n5 Pr arat|0n52pNH -9- \-/

~OPreparat|on53Nr--\ H3C N-S02 H3C WO

2004/ 094431 PCT/ U 2004/ IZMr YZ Preparation 5-4 N
NH -N H3C {S\ Pr -\ N\H M

Preparation 5-6 NH NC eparatl on 587 / N

Preparation 5
F

7\
H3COQ-N NH
\—
OCH3 5-1

Combine 2-bromo-1-fluoro-3,5-dimethoxybenzene (2.0g, 8.5mmol), piperazine
(4.4g, 51mmol), NaO-#-Bu (1.14g, 11.9mmol), +-BINAP (0.32g, 0.51mmol) and
Pd.(dba)s in toluene (15ml). Heat at reflux 18h, allow to cool, and extract with 1N HCI
(4x). Basify the aqueous with NaOH to pH 13 and extract with CH.Clo. Wash with
brine, dry (MgS0O.) and concentrate to obtain the amine 5-1as a dark liquid.

In similar fashion, obtain Preparations 5-2, 5-3, 5-4, and 5-5. For Preparation

5-6, employ Cs>COjs in place of NaO-Bu and use dioxane as solvent. For
Preparation 5-7, employ the chloropyridine, with Cs2COs in place of NaO-1Bu and
DMSO as solvent. From the bromo-pyridine with K2CO3 in DMSO obtain Preparation

5-8. Produce Preparation 5-9, a light green solid, as for Preparation 5.

Preparation 5-2 O‘Q_N/—\NH
(, v
8
Preparation 5-3 QN’—‘NH
H3C j—

N-SO,
HqC
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N NH H3C O Preparation 5-8 H3C /N n

N NH

Preparation 5-9 1’ Nr--\ NN --/ NH Preparation 6 Ow

W@R00DN4BIH 6-1 CI Ove Cl HO/ Br Step 1> O/ BrT/Bsmp4/012471

Preparation 6 5 Step 1: Conib¥ne 4- brono- 3-chl or ophenol

(2.00

g, 9.64mmol), 2-br

onoet hyl

met hyl
9. 20mml ) and KZCCB (1. 86g, 13.5mmmol)

et her (1.28gq,
in DVF (20mM).

Heat
0. 2N
conce
Step
in Pr

al
%5%%5%%0% her
ntrate to obt ai
2: Treat the pr
eparation 5to

| ow

l

10ti

K
rine)
&ther

artition between
dry (MgSO) and
as a yellow oil.
M t h pi perazi ne as
tl e conpound,

6- 1,
appra
pr epa
aryl -

asayellow0||.

grieRpetionedsl
re the |ntermsc'
pi per azi ne. V\D 260

4/ 094431 PCT/

hnner, fromthe
kyl brom de,
bnvert to the

JS2004/ 012471 -18

Pr ep3
Et-O

\/ N

on b6-2

--NH p1,, O NIQ

0 O N_NH _Prepar

reParaton 58 pr end
CH3 F’reparat|on 6-5

N (44 H
JEECOM’\/ NN
O00H, Step Pr

Preparation 5-7

N
p—w NH
—_— ) 4
HaC
O

Preparation 5-8

HCK
” %N NH
Preparation 5-9 (‘N
N ) i NH

Ation 6-3 _ F

3 H3COO\ / H

H Preparation 7 O
bparation 7

Step 1: Combine 4-bromo-3-chlorophenol (2.00g, 9.64mmol), 2-bromoethyl methyl
ether (1.28g, 9.20mmol) and K,COs (1.86g, 13.5mmol) in DMF (20ml). Heat at 90°C
24h and allow to cool. Partition between 0.2N NaOH and ether. Wash with brine, dry

Preparation 6

(—OMe Cl

0
cl
HO—@—B Stept,

N,_\NH
s 6-1

OMeCl

Br -%92» Preparation 6

(MgSO0s) and concentrate to obtain the aryl ether as a yellow oil.

Step 2: Treat the product of Step 1 with piperazine as in Preparation 5 to obtain the

title compound, 6-1, as a yellow oil.

In a similar manner, from the appropriate phenol and substituted alky! bromide,

prepare the intermediate ether and convert to the aryl-piperazine.
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HO N N-OOOH3 St 5 Step 1: Conbine

1-acetyl - 4-(4-hydroxyphenyl ) pi perazine (2.45g, 11.1
womnwk)9443ctycl obutyl brom de (1.00g, 7.4mol), EBESPOSB04/012471

(3.62g, 11.1 mmol), and K181~ 23g, 7.4mmol) in DWF

(20m ). Heat at 110C 96h and allow to cool. Partition

between 1 N NaOH and ether. Wash with brine, dr

( MySOA) pesshrafityy 6 T @ E%_\romaFograph on silicg to
t

obtai n{the aryl ether Hd 10 Step|2:
Conbi ng the product of 3. 5rmo|) wijth 6N

HO (1B )—an 1+—6m gt—at—ref—tux—13h,
al | ow Eréﬁ% FO%ﬁngpa ti tgfelq b eﬁ—\et her and wdter.
Basi fy|the aqueous wi | Bt-RaO® Bct Mii t h ether,| dry

(MySA)_and concentrate. Chromatograph on Si lics to
obt ai n| t Reeparatien 6ehppund as a el I oydol i d.
Preparation 8 15 F2HCD \ / 4\c AU N 000HB
Step FPHCO \ (r) v -0DOH3 Stsep Prepakat teti 8 Stdap 1:
Conbi ng 1-acetyl -4- (4t hydr oxyphenyl) p@'pl:er azi ne (4. 00g,

9.1 Mt neth htorodiftouoroacetacr, (1440,
o. sommbl et &S | 3. 55 ( A5n) |
Al ;3 gbc@oopz@ﬁuﬁ"éte an )

Heat at 90C 20h and al|l ow d
partition between 5% PQ citric acid and EtQAc. Mdsh

with 1 N NaOH, then brine, dry (MgSO) and
concentrate. Purify onMe the aryl ether as a
yel low oil. WD 2004/ 09 2004/ 012471 -19 Step
2: Conbine the produ‘of Step 1 (0.355g, 1.3nmol)
with 6N HO (5ml). Heaty QC wuh, allow to cool,

and basify to pH 13 with NaeH Extract with CH2Cl 2,
wash wth brine, dry SO4) and concentrate. Purify

e
s 'S8 e S
o4O Omg7 TS OL T 0.1k, a3,

ml, 18. '
7 4miGplyin DMF (PUraibntipaket 0695130 FORAIRS torepisho BRrtiordbgiween 1N
t d
e oSBT 85 St Moo
silica tbdlstain theearyhetbgt as a yedlow sadidi ow oi | . Step 2: Treat

sten BB e s A o 5 S8R ol AR D g ana

EtOH{ (Wnl)eHBﬁf aﬂ%fl@xyleﬂiﬂl alow fo cobh, aﬁ‘»tdapamuofrbemem ether and water.
product of Ste Wit h pi per azh acmrgb cP

Basifydheaauaousvith ﬁgOH extract with ether, dry (Mg ,5 and concentrate.

Chromatograph on silica to obtain the title compound as a yellow solid.

Preparation 8

/I~ \
F2HCO—®—N NH
HO—@—NCN-COCH;; Stepl, HCO—@—N N-COCHg SR % Preparation 8

Step 1: Combine 1-acetyl-4-(4-hydroxyphenyl)piperazine (2.00g, 9.1mmol), methyl
chlorodifluoroacetate (i.44g, 8.29mmol) and Cs,COs (3.55g, 10.9mmol) in DMF
(25ml). Heat at 90°C 20h and allow to cool. Concentrate and partition between 5%
citric acid and EtOAc. Wash with 1N NaOH, then brine, dry (MigSQOy) and
concentrate. Purify on PLC to give the aryl ether as a yellow oil.
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obtain the aryl -pi perazine as a yellow oil.
Preparation 10 F HO N\ N NH F PhCH20O F PhCH20 F
w@Ee@p/ 094431 HO\ Br O6 Br Ste O\ / N NH Step PCT/US2004/012471
Preparation 10 20 Step 1:- tBeat
4- br ono- 3-f | uor ophenol wi th benzyl - (2-bronoet hyl)
et her according to Preparation 6, Step 1, to obtain
Step 2 2 heoﬁtthees tmpmdﬂet 6io8tepi 1 (0. 3559 23an@|¢wnhr6N piGi¢5in). Heat at

80°C {1 allowt i PG PHIEHAN A4 i BN NP Ot Wity GG, wash

2 byl |
win o3 IOl s e Mo o

as a yeomt il. Hydr ogenate at 60psi 16h. Filter through Celite
and neutralize with 1 Mcentrate treat with
EtOH (200m ), filter, entrate to give the
title conpound as a brown oil F WO 2004/ 094431
PCT/ US2004/ 012471 Pr omykl H3C F H3CO 0 /
N --/ | NH I—BCFBCF%_Q)F_J@@T o, e ot e
H3C O/ Br Std Preparat|on 11 Step 1: Fo a solution

f 2- | 19 2 |
o 5, L2 TR B
di 0C add d | |
step BiTo siuon 9%?@0@3%@@%%%5 (e, T53mmo! ronargd
accor@ng% R AR AP [ dﬂt—f&(ﬁgg{)ﬁi 3@@72&'\6 Ei:;&h(z ?ﬁ"nt g, 5’rﬂmol) in CHxClo

ween water an
(15miY MBCHadd ﬁmmlserCﬂﬂéS(ﬂzﬁlc(bt%ga 161%an§3/|:°de ’@swarm to RT, stir

1h, argwed iy spoiHCRs AR Pt fete ofdbigipgne

mesylét@@ﬁ'y)elloﬂrtﬁl 60% NaH in m neral oil (0.31g, 7. 9mm|)
at 60C 40h and_al | o&to CO0

_t_e_waﬂeet’t |ﬂ(@ﬁ>| pﬂ)&u%@ﬁsm ¢ivith 4-bsema-3fiworepaggol w@ﬁdmwt? h
t W trate t
Prepa}%!%ﬁ% Q?BIJBH' er 5@‘ yell ow ol ?,ﬂg;::n ga '(Ie'regt

Step 3:hErgat diok ptochfct sf stemzwtrhpupemm&m@rdm@docﬁrﬁgatailon 5to

paration 5 to Qbtaj n the aryl-piperazine as a
obfa'rvbrs P?razﬁ?ee%%PaYte"W 4b" {5C F HO RH 121

Preparation 10
F

‘@*N/—\N
HO\_/O —/ H

F PhCH,0 F PhCHQO‘_\ F
//\
HO—@-Br—St—GB-l» O—@—Br Step2, O—@—NUNH Stepd, Preparation 10

Step 1: Treat 4-bromo-3-fluorophenol with benzyl-(2-bromoethyl) ether according to
Preparation 6, Step 1, to obtain the ether as a yellow oil.

Step 2: Treat the product of Step 1 with piperazine according to Preparation 5 to
obtain the aryl-piperazine as a black oil.

Step 3: To the product of Step 2 (2.62g, 7.9mmol) in 1:1 CHzOH-EtOAc (40ml) add
5% Pd/C (1.4g) and 1N HCI (8ml). Hydrogenate at 60psi 16h. Filter through Celite
and neutralize with 1N NaOH. Concenirate, treat with EtOH (200ml), filier, and
reconcentrate to give the title compound as a brown oil.
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H3C Ste 1 H3C Step H3C Ste 3_ H3C F -COOWMe- ep 1 2_
}-\' _  PhCH20 PhCH20O CH PhCH20O OTs PhCH20-O / Br H3C F
WO 2@uoepi4d1 Preparation 12 Step 5 PhCH \ / N 2 BcBUNE04/012471
Step 1: To a solution of neRdyl
()-2-benzyl oxypropi onate (3.5g, 18mmol, prepared 20
according to Aust. J. Chem 1995, 1778) in THE (30nil)
add dropwi se LiAIH4 (1 adtion ., 10.8nl, 10.8mmmol ).
Heat at 60C 1.5h and 0 co0l. Add water (411
m), then 15% NaoH { fihen water (3x411 ni).
Filter "and concentrgicot ot 3 \, al cohol as a
colorless liquid. Step 2: sr¥er — he product of Step
Hs@ to the tosyl ateG a yeI I ow 0iH;C fol | ovang the 25

ubterdt, P e éha Astek
HSC he product of Yo the 4 q yel T oﬁ%?alra“o"ﬁ

step Loshdfuen %&%ﬁﬁé@@%ﬂéf@?%ﬂ)ﬁ("e@f@f%ﬁmﬂ RBheB by He

reductior ofimietiof! M@(ypcomdnmte) i p)mdi@é @mheat OaClHdu/\@ro@Wxse

aratj.on

tolueng@ylf S AN @ Fadimaodna i raagmi) 1tk dhiallow to warm
to F{T,Pér%l? 86U Sh. qﬁarﬁﬁ@@ﬁéﬁ@éé?ﬂmaﬂe@ and.CH, 2] WerPmtﬁ' N . and dry

titl econ‘goun 1, brown so I'n sim
(MgS®@gs Riopsentater io ¢hjaw the tQﬁydﬂt@rﬁS ayellom dehenol and

ston 5°B8Hig 1 BB SEHE 193 8RR dorpno

(1.00gyEdmowy), @inel @ﬁ%NerhlatmminetaBelb(ﬁ ang,di.omnasiplin DREC{BmI). Heat

at 60 id Bl B SBAET BBl A SR oo g

with 1 EIN?SEPF@&SQ%% opnl Wg@gﬁgezuﬁld Goné%tﬁa@i&'HbFalﬁ tﬁe aﬁﬁpﬂﬁer as a

yellow.ail. step 3 F
Step 3: Treat the product of Step 2 with piperazine according to Preparation 5 to

obtain the aryl-piperazine as a yellow oil.
Preparation 12
HsC, F
/N
HO O N NH

12-1
}_COOM Step 1. HsGC, Y Step 3 )__\ Step 3 H3C, F
70

PhCH,0 PhCH,0 OH PhCH,O OTs PhCH,O Br
Stons HsC F A/Step4
. ep ~ 7\
t e
Preparation 12 PhCH, o) N\_/NH

Step 1: To a solution of methyl (+)-2-benzyloxypropionate (3.5g, 18mmol, prepared
according to Aust. J. Chem. 1995, 1778) in THF (30ml) add dropwise LiAlH, (1.0M in
THF, 10.8ml, 10.8mmol). Heat at 60°C 1.5h and allow to cool. Add water (411mi),
then 15% NaOH (411ml), then water (3x411ml). Filter and concentrate io obtain the
alcohol as a colorless liquid.

Step 2: Convert the product of Step 1 to the tosylate, a yellow oil, following the
procedure of Preparation 11, Step 1.

Step 3: Convert the product of Step 2 to the aryl ether, a yellow oil, following the
procedure of Preparation 11, Step 2.
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Preparation 13 S5 HN _ N NBoc SE- t 4 H2N O N Boc

p 15 Step 1: Conbine 3, 4-difl uoronitrobenzene (4.00g,
WQmodd31 pi perazine (1 0.8g, 125nmpl), and K2EBOBUS2004/012471

(4.17g, 30mmol) in toluene-280nl). Heat at reflux 24h,

allowto cool, and extract with 1 N HC . Basify the

aqueous with NaCH to pH 13 and extract wth CH2d 2.

Ste mﬁﬂomet'hhbrprﬁmcwf&éb@ﬂhe@ﬂﬁ -IPERe NG, %t&o% &P?@Ho‘@wng the
eld:; é er azine as a yellowsolid. 20 S

procedyite f BQFLE{W N8tep 1 (1.51 g, 6.7mol) in CH2CIZ

Ste @Wo@ét%t% rddé:ct %F%teﬁg r]t]ag r?g id ﬂ]el gdaye ¥ Baration

10, smm@ ohiniarihe ﬁlila @Qnmqun@w@wﬁsembrmneelm rate to

soI
otk btk e, S34hE fih SpuiRo-hudisphenoiai benev 21 1
brom&BEHBEEQAbI4IAPTEparationagmi2add 5% Pd/ C (0. 509) .
Hydrogenate at 55psi 1. 5h filter through Celite and
concentrate to obtain t he ar Lamne as a brown oil. WO
2004/ 094431 PCT/ U829|04 N1 NH22 Step 4: To the
product of Step 3 (O 6357 Z\T’mml% in CH2Cl 2 (10M)
add DIPEA (0.56ml, 3 9mol), foll%%ed by AcC
([ Sifitar fa%hﬁiﬁ”?)répar@tthé n%r%tosﬁ@t’ectﬁrﬁ Fr%tﬁyl ﬁ@doutgh’édl&yand

by PLC to obtain the anmide as brown ol

react twtbé’:obmén@ﬂeﬂumr@mmolomestmpemzm ogbtain E’remm‘ajlom n2-3:
CH2C12 (10m ) and add 5 FA g£5nl). Stir 0. 5h,
concentrate, and partHOI twege CH2CI 2 and 1 N NaCH-
saturated with Nad . concentr at e.
Purify on PLC to obtain title Mund as a white
solid. Preparation 14 O H3CH2CO- (r)d HN/ N % --/
NH FOF H3CH2CH ~( n 10 H2ZN ON N -Boc Step HN -
N- Boc Step PreparationPigpar8i@pid: To the product of
Preparation 13, Step 3 649:, 2.2mmol) in CH2C 2

(10ml) add DI PEA (4,8 mam| ), followed by
Et OCOCl (0. 26m, 2. 6mm-ll\) IN ONEIh concentrate,
and purify by PLC to_obtai mt he™di - carbamat e as a
bro oil. Step 2: ssol ve the product l?)f Ste
0 N(—g' g@ A
2 ( ). Stir 1 ﬁ ceh—Hate and ﬁar |on—be Jvtéa;en

CH2Cl 2 and 1 NNaC]—| uratred with NaC .g (MySOH4)
and %%H%gnt r at‘\%{— L'@“r\ﬁ obt aint IEEMNI—\N‘BOC
conp g8 S 4
Step 1: Combine 3,4-difluoronitrobenzene (4.00g, 25mmol), piperazine (10.8g,
125mmol), and K>COgz (4.17g, 30mmol) in toluene (30ml). Heat at reflux 24h, allow to
cool, and extract with 1N HCI. Basify the aqueous with NaOH to pH 13 and extract
with CHoClo. Wash with brine, dry (MgSO,4) and concentrate to obtain the aryl-
piperazine as a yellow solid.
Step 2: To the product of Step 1 (1.51g, 6.7mmol) in CH.Cl, (20ml) add Et;N
(1 .12h1|, 8.1mmol), followed by Boc:O (1.47g, 6.7mmol). Stir 1h and wash with satd.
NaHCOs, then brine. Dry (MgS0,) and concentrate to obtain the carbamate as a
yellow solid.
Step 3: Dissolve the product of Step 2 (2.18g, 6.7mmol) in 1:1 CHzOH/EtOAc (40ml)
and add 5% Pd/C (0.50g). Hydrogenate at 55psi 1.5h, filter through Celite and
concentrate to obtain the arylamine as a brown oil.
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Preparation 15 OYN/ NNH O0OC - H/-t H2Nt / Br

Step 1 OINBr Ste p ON-Br Step 3 Preparation 15 20 O
wW@2@oepi43t To 4-bronpaniline (4.30g, 25mol) i PCEUREN4/012471

(15m) add Et3N (2.70g, 27ggel). Add dropwi se, with

I ce-bath cooling, 2-chloroethyl chloroformate (3.82g,

27mol) in ether (1 Or). Stir 0.5h and filter. Wsh

Ste uher@tﬁeeprowubtbﬂs@pmo 6$%’)1€2‘1ﬁfm6]f in C%@ngh@%@%(?(f‘Dﬂ’EA

concent rate to | eave exane ow to

(0.56g808.2myngl) Joliewed @&'tAQQi éOdMaaﬁm;maB Stic Odzhm comicentrate, and

purt P12 /s PGS Sty (1100 ISRl Lo e

Step dnDissales tfe prdductobBieg 4 (0.300] 24 kbl i in8 BrCaca owu)t dndadd
an

TFA (0T STED B, Bohbertiale; i Banition aadive R it bCinend 1ALNAOH
satur&fe@anis Nall. DVP(M%Q%P&H&%%E&W&@ZW i 53451_]@ t6 &Btain the title

Step 3: Convert 't roduct of Step 2 to

CO""P@I”?P' 381 puhiieisplid. a yeI | ow solid, foI | owi ng the
procedure of Preparati on ration 16 F d-e
H3CO/ v HF F F H(r) F Step H3GH2000C N

~N-Boc Step 1 NOW te;é) (r)(r)(r)FF H3eo0
[--i p Ms(r) /-\ Pé 9{ foR. N _ N-Boc Step °
N-Boc 55 4 Step 1: Conbi n 5' di f1 uor obenzoat e
(2.00gF 10. 7mol ), t butyl (DI perFaZ| ne-1- car boxyl at e
'%2. Yi\8mol ) , Og—\131mml) in DVF

"Bog W?Zh ﬁlﬂ Sy NoBes Preparation 14

Concentrate and chromat ograph on silicat B%t ain the
Step 10 Tarthe Nroghent of iFreparatian &, Step 8i(D.64g, 2.2mmol) in CH,Cl, (10mi)

add DIPEA (0.57ml, 3.3mmol), followed by EtOCOCI (0.26ml, 2.6mmol). Stir 0.5h,
concentrate, and purify by PLC to obtain the di-carbamate as a brown oil.
Step 2: Dissolve the product of Step 1 (0.87g, 2.4mmol) in CH,Cl, (10ml) and add
TFA (6ml). Stir 1h, concentrate, and partition between CH.Cl, and 1N NaOH
saturated with NaCl. Dry (MgSOs) and concentrate. Purify on PLC to obtain the title
compound as a white solid.

Preparation 15

2D T\
e
‘n’ —
H2N‘©‘ N—@—Br—-—> O N—@—Br—-——> Preparation 15
Step 2 Step 3

Step 1: To 4-bromoaniline (4.309, 25mmol) in ether (15ml) add Et3N (2.70g,
27mmol). Add dropwise, with ice-bath cooling, 2-chloroethyl chloroformate (3.82g,
27mmol) in ether (10ml). Stir 0.5h and filter. Wash the ether with 1N HCI, then brine.
Dry (MgSO,) and concentrate to leave a solid. Heat in hexane, allow to cool, and

collect the carbamate as a cream solid.

Step 2: Add the product of Step 1 (4.19g, 15mmol) to a solution of KOH (1.19g, 85%,
18mmol) in EIOH (28ml) and water (12ml) cooled in an ice bath. Replace with a
water bath, stir 1.5h, concentrate, and dilute with water (10mi). Filter to obtain the

oxazolinone as a cream solid.
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Step 2: Cool to OC a solution of the product of Step 1
(3.1 g, 88mol) in THE (20nl). Add dropw se Li Al H4

W@ 200D0b4481 THF, 5.3m, 5.3mmol). Stir at 0C 2h. P&iuS100€612471
water and citric acid (3.0gR3-Extract with ether, dry
(MgS™) and concentrate to obtain the alcohol as a
yellow oil. 15 Step 3: To a solution of the product of

Step St @om/e(rtlthﬂg‘oddct&mmbb 2 o G2 '3@ S ag/eérg@ s, following
. g,

and then
the P?GPHH&?P?B%WW"%% 2h, then RT 1 h. Concentrate to
obtain the crude nesyl qu%ga%ﬁﬁt‘é Di ssolve all of the
of crude nesylate from OH (20nml). Add
NaOCH3 (0. 77g, 14. Zm%gbb at 60C 1.5h, allowto
th

cool, and dilute w Q (3Qm ). Extract with
ether dry (MgSO4) and con trate to obtain the

nmet hyI etther as a yellow oil .p Step 5: Dissolve the

HSCH%&@% Step 4 (1 O%%%h@ﬂ |n CH2CIHD(4 N NeBoo

2. 5h, concentrate and partition betvve Ct:IZ and
N NaCH. Dry (MySO4) and concentrate to obt ai ?thf

title conpound as (yel Pr epar ajsoon
H36 O @&epara)rod\ie IS-BoE’G#—HSZO @ 5_\N -Boc
-24 Conbi ne 3',4' &it?plstroroa top‘h’énone

12. 8mmol ), pi pera2| ne (5.52g, 64muol), and KZCGS

2. 15.4mmol ) in toluene (20m ). Heat at 110C 20h
Step ﬁn@or@bme\mhw 3ebdifluombenmoater(2.00d, 10. FHEmal))di-batyl piperazine-1-
coeh i BB o 1 B B RO, Hoot

100°Cb'ﬁ2hlandtdlbwttbtdo©| Soﬂeéﬁ@alt@dancﬂdhrémaﬁégrﬁ W SeSR distain the
n simlar fashiopn, from2' -difl uoroacet ophenone

aryl-ptp@me%ap,ae &’tq"bn 17-2, a yeI | ow 0| |; from
Step 2- Uodpiod aBSRIRARIMAG BHodudFRRESY (8 @fl SR TR

solid; and from?2'-nmet
(20mlpr Add sopwisp At dh. OM’rmTHE ﬁ@mlotﬁramtnot} StiFramf’C 2h. Add ice-

water BrEPE RTERTE e s FUBRL, Wy SR B8 285 Eenute g obtan
the alcoh¥l s a y8llowsikpar ation 17-3 O N r--\ NH Preparation
Step 8: "3 a Solition of the product of Step 2 (1.47g, 4.8mmol) in CH,Cl, (20ml) at
0°C add Et3N (0.80ml, 5.7mmol) and then CH;SO,Cl (0.65g, 5.7mmol). Stir at 0°C
2h, then RT 1h. Concentrate to obtain the crude mesylate.

Step 4: Dissolve all of the of crude mesylate from Step 2 in CH;OH (20ml). Add
NaOCHs (0.77g, 14.2mmol). Heat at 60°C 1.5h, allow to cool, and dilute with water
(30ml). Extract with ether, dry (MgSO.) and concentrate to obtain the methyl ether as

a yellow oil.
Step 5: Dissolve the product of Step 4 (1.00g, 3.1mmol) in CH,Cl, (4ml), cool io 0°C,
and add slowly TFA (20ml). Stir at 0°C 2.5h, concentrate, and partition between
CHxCl and 1N NaOH. Dry (MgSO,) and concentrate to obtain the title compound as
a yellow oil.

Preparation 17

F
H3G \
N NH
0 (-
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O\ NNH H3C Preparation 17-5\ | ONH Preparation

18 OF H iH- n H3COO\ N\--/ NHO9 Step 1~
woR014BH Step iH Step 3_ Preparation 18 O HETUS2004/012471

Br H3CO O\ Br F F 15 Step4l. Conbine

3, 4- epoxyt etrahydrofuran (1.00g, 11.6mmuol), 4-brono- 3-

fluorophenol (2.66g, 13.9mvl), and NaOt-Bu (0. 22g,

e g e

d t
64mm¥M)IanGDIQCDZg (2dk2g, azgcsnianpl)andolueneé mit dlead %6{13?@ 20heand

T e
E%trac%h@ﬁi@lg,%éh whtidvaNeH drf QRS0 JrendrcehcenirateGobtaig the title

~Stir 15mip.and add CH3l WD 2004/ 094431
compquod; 38200 dyelow soligs (1. 01 g, 7.1 mmi) in DW

(fiﬂ&)fmlaﬁf%éhléﬁ i%}n?ﬁ’ %ﬁﬁﬁs@rﬁ&e%@éherﬁﬁfet protigfe tRiepBRdtion 17-2,

and concentrate to
a yellm\bbmfromlﬁeﬂmhwncmﬂme pafgduce] Brepaiation 17—35tae3¢ellg)w solid; and

rom 7Rkt S R Bha S o oIk ol BB et ot
From f(é-chﬁ)eréﬁﬁdﬁzbmeﬁﬁ ER(N jn CH-Clrod@ed PHDaration | 6-5Cia white

T _6rSt (r) t Step - 4 HOB. HOBr teP HO\ / B--~>
solid. prep. 19 Step 1: Conbi ne 5-brono-2-hydroxybenzyl

al cohol (3. . Iz 8mol J Tand Isu—l- HZU Iln et hyl ene

gl ycol (15rmj°rep@r@tloat17 » | ow dool , and
partition 10 between vvate hvvith wat er,
then brine,| dry (I\/gSO4) a1tleCco ent\"a’te to obtain the
benzyl et hér—as—a—yetow JII. Step—2: dl to OC a

sol ution of] Fhepamatidod7-i ,(,’—‘ﬁag, 14.3mmol ) in
CH2Cl1 2 (28m ). Add pyridin 3m~ 21 (mmol ),
followed by SOCI 2 (1.14ml 1.7mm|). Alll ow t o warm
to RT, stir SQCl 2

),

Hrepfiatghif74| nos08 7o) anc

(1.14nt), 4n —
N NH
—./

HeC
QO
SN NH

Preparation 18
O

F
H'S"Z‘H ™\
H,CO O N_NH
@) O
(‘77 Step1, H,,&_% Ste -

HO O—Q—Br

F F

Preparation 17-5

Step 1: Combine 3,4-epoxytetrahydrofuran (1.00g, 11.6mmol), 4-bromo-3-
fluorophenol (2.66g, 13.9mmol), and NaO-+Bu (0.22g, 2.3mmol) in DMF (10ml).
Heat at 105°C 24h, then 120°C 2h. Allow to cool and add 1N NaOH (20ml). Extract
with CH.Cl,, dry (MgSO,) and concentrate to obtain the aryl ether as a yellow oil.
Siep 2: Cool to 0°C a solution of the product of Step 1 (1.80g, 6.5 mmol) in DMF
(10ml). Add NaH (60% in mineral oil, 0.311g, 7.8mmol). Stir 15min and add CHal
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15 Wash with water, dry (MJSO4) and concentrate.

Chromat ograph on silica to obtain the chloride as a
wQ@edosom4ei | . Step 3: Conbi ne the product of StPEI/RS2004/012471

(2.64g, 9.9mmol), K2CAB (1.-&% 11.9mvol) and Kl

(0.83g, 5.0mol) in DVF (25ml). Stir 120h and

concentrate. Partition between CH2CI2 and water, wash

(1.01 17h1 reiofyrin DMIF (BRI, ke iima. 0°€ﬁ9h Gh¥n HBPBH) Partition  between ether

entr te to 20 obtain the benzodloxeplne as

and \y@ielroqwd 9SGy @hdsoncenvrata ta eltajpr theuvethyt ethes asta yaslow oil.
; i | . .
step d o dhert HEATORGLNT S8 1o e A9 hipBRA Lot of, olowing he

proc@dwﬁa]fﬁremfamenﬁ br om nate and reduce ethyl
4-fluorosalicylate acc%dl ng .to, the procedures of
Preparation 65, Steps ti nue anal ogously to
25 Preparation 19 to ©ktain t he aryl - pi perazine as a
yellow solid. F /- N H,;LQ\Z For Preparation

19-3, reduce 4-bronpsarycy S _gccordi ng to the
procedure of Preparati on 65 Ste and conti nue

HO aI og obt al net-he @yl - pi per azi m@_as a yel | ow
q04/o US20R4{ 012473 gﬁ H
COHSCO HO/BrSepO/Br Step~3~ 0/ Br
Step $ @DrﬁBInErEebrorﬁ@Z ﬁye&bgybénzyDamnbM@ NG St

TSO"F%'(:@Q” %&?ﬁﬁg WER! Cara It'ga\gg{ugé Fop V%@Agg@? A——
betwe¥r Wadridrid FE'l@)Ac,St Wasﬁmrth Weltdi€then B, NG M&%@%? é{&d and

extract with tract the aquedus

concepiete tdpbtaubihewbenaﬂ pthg yellowlodoncentrate. Warm

St 2N PSS S ik S Y4 Bt

(25m).aiAaid] gyrmrmgemmo|z1dnm6t)sfmuaweaxt§§®% bR, qetmﬁm@f)

Allow T GO R B St s 20 Psici 738 ho

rd$§%oﬂllmmd stir 20h.
Wash2with Qe aw) (M@Q(Y)'ﬁ) &t\dl‘ 8bncéiftya8! ”bhrém%ﬂ@!agh ol élli?}é( tb‘bbtaln

warm and stir 8h. Allow to cool arti
the chigrigr agaareliowsad- NaoH and ether. Dry (MgSO4) and

Step §°CTHBINE e bR Bt Bidd'S (8AG! 9.9mmol), K.CO5 (1.65g, 11.9mmol)
and KI (0.83g, 5.0mmol) in DMF (25ml). Stir 120h and concentrate. Partition between
CH:Cl, and water, wash with water and then brine, and dry (MgS0Q,). Concentrate to
obtain the benzodioxepine as a yellow oil.
Step 4: Convert the product of Step 3 to the aryl-piperazine, 19-1, a light brown oil,
following the procedure of Preparation 5.

For Preparation 19-2, brominate and reduce ethyl 4-fluorosalicylate according
to the procedures of Preparation 65, Steps 2 and 3. Continue analogously to
Preparation 19 to obtain the aryl-piperazine as a yellow solid.

F
(ONCN“
0 19-2

For Preparation 19-3, reduce 4-bromosalicylic acid according to the procedure
of Preparation 65, Step 3, and continue analogously to obtain the aryl-piperazine as a

yellow oil.
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al cohol as a colorless oil. Step 3: Dissolve the
product of Step 2 (1.31g, 5.3mmol) in CH2C 2 (15m)
waep@4oeaBito O0C. Add Et3N (0.96m, 6.9mmvl) aPdIr/ubmn4/012471
MsCl (0.73g, 6.4mmol). Stif2@8-h, allowto warmto RT,
and stir 4h. Concentrate and dissolve the residue in
CH3OH (20m ). 20 Add NaOCH3 (0.86g, 15.9mml). Heat at
65C 18h, allow to cool and betvveen wat er
and ether. Dy (MySO4) a@ to obtain the
di-ether as a yellow oil ep 4: Cony _@t t he product
of Step 3 to the aryl-piperazine, a yeI ow oi |,
following the procedure of Preparation 5. 25
Preparation 21 H3CO - o i)ai’iB 21-1 6Br - H3CO _
HO Step 1 0 Br Step2 1 . 21-1 WO
2004/ 094431 PCT/ US2 04 0124160, -27 Step 1. To
2-al |yl - 4- br onrophen $C 139 /14 6nmmol ) in
1, 2- di chl or oet hane (250%11\()) Moroperbenzm c
acid (70% 3.59g, 14. 5rmo|) aHo 70C, stir 4h, and
nmore peHacid (2.509). Hdeat an addi tHggoal 2h,

aIIowto cool h‘c;@trate nd prbﬁt)ltlon th ether
ncen Eorbt ai Prop. 2
Saép:ohol a ESt | ow e prsmﬁm:t rep. 20

tep 1 S’é 10. 5mm| |n DI\/F 20ml add NaH (60%
_Le_ain Dlﬁﬁqlve 5 gg)xybanarhﬁkpghol .20, 1§Qmm0|):lﬂdvateo (TOMBnAdd Br,

(8. sg,afxbjngigﬁ{ nWatdE 0obIPAwWise Skbf4silly with 'Bﬁk’n“n w48, fiter,
add Nt (10Qg)cend eatract witlo CtHyOl,. t IExtraret thgl acmd'ws with BtOAc, wash
wit ! 88 B0 55 e o il ol wESSLE

allow ¥etoovfitear and waéww:tngmétbﬁt@b@@ﬂdﬁ@b@ﬂmdé’fa@@fa%%égaﬁge

Slmlarly convert the product of Step 1 to the
solid. gt her accor di ng to Preparation 48, Step 1, and react

N : ot
Stop 2 DissDARPRETLOR, SISO nd DEaIRAERDAEY e gool o
0°C. AdtiNa®#iBu (081 g 5.8malHand atir E(Dmpmr Atld @roindathighthyether
(0.50r41l, @.Brﬁm'g'l_)'. A?llow to warm and stir at 40°C 18h. Allow to cool and partition
between 0.5N NaOH and ether. Dry (MgSO,) and concentrate to obtain the ether-

alcohol as a colorless oil.

Step 3: Dissolve the product of Step 2 (1.31g, 5.3mmol) in CH,Cl, (15ml) and cool to
0°C. Add E:N (0.96ml, 6.9mmol) and then MsCl (0.73g, 6.4mmol). Stir 1h, allow to
warm to RT, and stir 4h. Concentrate and dissolve the residue in CHsOH (20ml).
Add NaOCHs; (0.86g, 15.9mmol). Heat at 65°C 18h, allow to cool and partition
between water and ether. Dry (MgSO,) and concentrate to obtain the di-ether as a
yellow oil.
Step 4: Convert the product of Step 3 to the aryl-piperazine, a yellow oil, following the
procedure of Preparation 5.

Preparation 21

HaCO™ —
R .
\
HO _HyCO
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HO H3C02SO _ H3CHN _ (CH33C-O CH3 ~-N O0-\ / BrStep

11 O\ / Br Step 2 O\ / Br Step g OO\ / Br Step 4
WQQooRe@ar ati on 22 Step 1: Conbi ne PCT/US2004/012471

4- (2- hydr oxyet hoxy) br onbbe7Zene (2.50g, 11.5mmol) and

Et 3N (1.93m, 13.8mmol) in CH2C12 (20m ) and cool to

0C. Add CH3s2Cl (0.98nmL, 12.7mmol), stir 2h, allow

Step 1t Wé\@[éﬂyl-ﬂf&oﬁﬂ{jmehbb(@ 1tf@g [ﬂ@?ﬂmiog)amm 2adichlohdatiente (250ml)
ana concentrate to o
add meghipropEraRNacis Acid (0% S5 DaHbh HEXInd 1BF0RT Cop Tt igind add
1.4 | 4
more el hoq e TR ATE B, BB ot

with etheneadt i NaOHN®ry (dgSlu) endwionpeidrzielle ai@ndhs rigehoHas a
Dr,?/ (MySO4) and concentrate to obtain the amne as a
ye"OWyfé | ow oil. WD 2004/094431 PCT/ US2004/012471 -28 Step

Step tsﬁm@pmdoh@f st@dwg 4@@ $0 Snrniol) In OME (aﬂmerMI maiar(m% in

oil, 0.59g, 1A&mg&92c$t4r215mlg?ggl tglrgrlgch'%glgqcfégn? ﬁg J% frgmo% Stir
2, g i el i MBhal O b EApEROSOy an

taln the crude car barrate
conceaira’aa pedbbtain thiel methySeter as aCyeliow oil cortaininge sfmajbii@ount of
Step 3 to the title conmpound, a brown oil,
mlnergld?lﬁ ow ng the procedure of Preparation 5. Prepar ation
Ste :5;30053{7&1 khe Bﬂod&ct of Slep @211, 2 yatidwW oD félldwiag the HB@@dure of
—p—O Preparation 23 10 Step 1: Conbine
Prepaaaﬂmu!ﬁfl uorobenzoyl chloride (1.01 g, 5.7mol) and

C.
At cdor the Tl AT DIE T Yo the TS el POt Lo
Prepa?atihnm ,)Stept 1, rang. react with @metrazmarawo imthe mopﬁdqrq\pf

Propefian % i Abtelpheb Ay eyalitt £107 P adIEVEA ot T 2%, 10

product of Step 1HIX: 5.2mmol ), piperazine (2.24qg,
26mmol) 15 and K2C03 G NDVR(1 O ). Heat at 120C
under N2 20h and al | ow t¥=€oo+~ Di Blitde with Et OAc,

filter, and concentrate. Partition with EtOAc and 1 N

HCl. Basify the aqueoy % ht h Na2CC3, add Nad
(59), and extract with (9:1). Dry (MySH)
and concentrate (Grapbt n/-rta e ound as a
thick yel I ow oil. %‘CHS‘@‘ A
O @ "Step 1 O @ Br Step 2 O @ B Sep s Step3 O—@—Br
Step 4
Preparation 22

Step 1: Combine 4-(2-hydroxyethoxy)bromobenzene (2.50g, 11.5mmol) and EizN
(1.93ml, 13.8mmol) in CH,Cl, (20ml) and cool to 0°C. Add CH3S0,Cl (0.98ml,
12.7mmol), stir 2h, allow to warm, and partition with ether and satd. NaHCOs. Dry
(MgS0,) and concentrate to obtain the mesylate as a white solid.

Step 2: Combine the product of Step 1 (3.45g, 11.7mmol) with 2M methanolic
CHsNHz (45ml) in a sealed tube. Heat at 60°C 8h, allow to cool, concentrate, and
partition with CHzCl» and 0.5N NaOH. Dry (MgSO,) and concentrate io obtain the
amine as a yellow oil.
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Preparation 24 OF H3CG/( N\--/ NH020/ H3d F O F

0O F H2N-\ /~N N-Boc----- ~-F3C HN- -N N-Boc -> F3C
wWORM4BoE31 U Step 1 Step 2 HC/ O (\-1,)-Nr v BCHBR2004/612471

Step 3 F ~--\ Preparation-28-\ (r) S~ NN ~N-Boc Step

\ (r)N_ NBoc Step H3C P 4 H3C Step 1: To the

product of Preparation 13, Step 3 (1.00g, 3.3mmmol) and

Step Bt RESmb{r. t&&rﬁkodﬁcﬂoﬁm@b)z 4& &nﬁi&ﬁaﬁd E@laqh g 91ml

fl hyd 2h
12 BT Lol Bettoast e ath oA Booid <aa@gana@mfnéa st 2h,

allowstb'vﬁarih %n@%r%@é%ﬁ%sm@? Eﬁal ! {M%@b@;anda
concwraat@vlpwtanu Ihe\orrEoddibeantsa a]?@ryel&mg 0%471 ;329 N
o

step 2 Porbres TR d8e brSu s 3hisitn Sitn e Pid emipBinp, g o,

follov@h@lhdﬁrobédﬂ;re i ratios6i r 18h, then heat at 60C
2h. Concentrate and partiti on with ether and water.

Wash with brine, dry ( atio concentrate to
obtai n the nethyl am de as @Hcyeldtow oil. 5 Step 3:

Di ssol ve the product of Nep ( 2 Snmol ) in.
CH3OH (5nil). Add in water
(3.5m). Stir 1 h, concenrate and partltlon Wi th
CH2Q g, ang Fvvater Wash Wlt brl e, dry (MS™) and

concenty+ p -obsai dd;e'
SteR 40 t he sﬁ?%ﬂuigst of Sbe (03?%2 Snaﬁdq*)ﬁ%

ston L E53ye SRRSOl gl RS 800 -

5.6mipal)tin GtOAc Wi Oiml) ahd?&dl tadCwakdd dropidse W-2hmethdlgetHit)y
meth{J3R 0575, 2RGe). < Dbt alovile WargaEe wASsBEp 1N HCI, then
1N N4KMCeno Dy (5@9@4) and deriéehiatel®BbiainiRE ahhifle as a yellow oil.
Step 2. Combine the product of Step 1 (1.20g, 5.2mmol), piperazine (2.24g, 26mmol)
and K2COj3 in dry DMF (10ml). Heat at 120°C under N2 20h and allow to cool. Dilute
with EtOAg, filter, and concentrate. Partition with EtOAc and 1N HCI. Basify the
aqueous layer with Na;COs, add NaCl (5g), and extract with EtOAC/EtOH (9:1). Dry
(MgSQO,) and concentrate to obtain the title compound as a thick yellow oil.
Preparation 24

O
HsC~« M\
N N NH
HsC —/
F ' FC _(/O F _«
M\ 3 ™\ FsC ‘@_
H2N-<j>—N\_/N~Boc—S-E)--1-l> HN N\__,N-Boc N N-Boc
Step3
HSC—Q 3 N C
Pr tion 24 N-Boc <—— HN -
eparation Step5 oc Stop 4 ! N\__/N Boc
HzC

Step 1: To the product of Preparation 13, Step 3 (1.00g, 3.3mmol) and DIPEA
(0.88ml, 5.1mmol) in CHCl, (15ml) add trifluoroacetic anhydride (0.57ml, 4.1mmol).
Stir 2h and add a second poriion each of DIPEA and anhydride. Stir 1h and wash
with satd. NaHCOgs, then water. Dry (MgSO,) and concentrate to obtain the amide as

a yellow solid.
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(6.0M). Stir 1 h, concentrate, and partition with
CH2CI 2 and 1 N NaOH WAash with 15 brine, dry (MySO)
wa@pa4opnasentrate to obtain the title compound BST/ES2004/012471
yellow oil. In a simlar fahton, but enploying ethyl
chloroformate in Step 4, prepare Preparation 24-2 as
ayellowoil: OF H3CI N/ N NH H3C 20 Preparation
Step 25Combin8 @2 pradusHoCStdp F (6.78g, 1.8mrdol) SineKGO4 (O 37& r

1 27:@1@6’ Ebap N (B5m). e G od 2 grirgol. stir 18h then hedl 3t 60°C

2h. O%nc@ﬁf?&l‘é 4ndfp avﬁir&ﬁ@ﬂh%ﬂh@*mét%rli?%sﬂ@ntﬁlm%) da,nakngsm)
| or oper - ben20| Cc aci dé 70% 2. 46q,

and c@n@emradmt@cb‘@rmmn‘(e.mMym seap vallowxsl. 75c for 5h and

sieo &P REIF0LGG{ SEP 1 28y SRgb Ay, Aca econ

(0. 34@@5#111&?1) ]imtw@i‘é@(ﬁ BmIRO08tir #h, comcentraizg landfpdrh‘mn with@H-Clo and
wtor 4 P, o R STESBL T e 2 vetow

solid. dry (MgS™4) and concentrate to obtain the ester as a
light vyellow solid, m 48-51 . WD 2004/094431 .
Step £CTHUis2 Poaduri 2 Biep 340. %ge@ Smmph angeDtld (@.65611, Strapnol) in

CHzclEfgagﬁﬂ%d géﬂ@%%m‘l % Bl 286, @%cépﬁgﬁ?gﬁd partition with

CHZCtgcamﬁnarea.t Wasindithdninet don(Mg$0,)@irbt@ncendratevin ebtain the
whth brine, dry (MgSO4) and concentrate to obtain
amrdqﬁ%a@ﬁ AWIOlas a yeliow oil. 5 Steps 3-4: Convert the

Step B %&!vé)me%@au& éf‘Sl‘éle $3 90§ ZompBINH CHOL Q‘mml)l IAdd TFA

u3| ng the procedures of Preparation 6, Ste

(6.0mi) eﬁi!iﬁzﬁl; p@ncemrat@, and padilnwith &ieCls ande N ﬁ%@H Vaglwith
brine, \rvgseR) Mra¥oNeBRfFateToWbiainthe Eﬂé compound as a yellow oil.

In a similar fashion, but employing ethyl chloroformate in Step 4, prepare

Preparation 24-2 as a yellow oil:

0 F
_/O_«N N,—\NH
HsC~ 1y ¢ s

Preparation 25
F

I\
O
HsCO_\_ —
F
o1, @Br S—EAQB B Stop 4
H3C H3CO—\_ T

Step 1: Comblne 3’ bromo-4'-fluoroacetophenone (2.17g, 10.0mmol) and 3-
chloroper-benzoic acid (70%, 2.46g, 10mmol) in 1,2-dichloroethane (20ml). Heat at
75°C for 5h and add more peracid (0.82g). Heat an additional 24h, allow to cool, and
filtter. Add more peracid (1.64g) and heat at 85°C for 20h. Ailow to cool, filter, and
wash the filirate with 1N NaHCQs. Concentrate and partition with ether and 1N
NaOH. Wash with brine, dry (MgSQ,) and concentrate to obtain the ester as a light

Preparation 25

yellow solid, m.p. 48-51°.
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O F Step 3 ~--NHn Preparation 26 E 44 H3C\ / N
N-Boc Step \_ 10 Step 1: Conbi ne

wda2qp4ogano- 2- f | uor ophenyl ) pi perazi ne (1.57g, FCHBORNG/012471
and Et3N (1.28nl, 9.2mol9)30n CH2ClI 2 (10nm ) and add
Boc20 (1.67g, 7.6mmol). Stir 1 h and wash with satd.
NaHCO3. Dry (MgSO4) and concentrate to obtain the

Step 21 U@ahégirb?u@t]gcﬂ S?ép 4 (2¢05'8. amhwm InSEté)rH @Onﬁh) addn\NaNaOH
uct o e

(17. 5r(n§0r§ r POy ey EoRith d &12 'dﬁf )Coaﬁanirﬂf@n aﬂtﬂ@?”ctt?'bwﬁ'? CHClzand -
water%ﬁgﬁﬁqbﬁn%@qm(w fantbncehtrb® o dHiairafe dhRinol Qs a yellow

) Concentrate and partition wt
oil. CH2CI2 and water. Wash with brine, dry (MgSO4) and

to 0 | . P
stepsif6 ComBfinerubiid a8 £BUPE 8 Py B oPol pying the
proce@ﬂﬁé%‘r’ a@éud?ﬁ@fﬂSte sli-pmol) in CH2CI 2 (5nmil). Add

AcCl (0.3 4. 8mo ). Stir.1 h, concentrate, and 20
partltlon W|th cH2Cl 2 Reepaiglign 26vash with brine, dry
(MgS™) and concentrape to optain the amde as a
yellow oil. Step 4: Di)%ENH he—pr duct of Step 3
(1.38g, 3.9mml) in lg\dd TFA (8.01).
Stir Q.5h, concentrate, anlgl partltlon Wi th CH2CIF2 and

1 N C];L_\saturated Wlt NaCl, Dry (l\/gsgg\) ,—\
NatreH M>Bed '
I

N
25 alyelMdw 0|S e a sim | aP—ﬁanner

| Boc
oy €
chioroformate in Step 3 to pr?_ Pepar %‘?Pazl62
/012

as ayeIIOV\{:, - '"NH

26-2 WD 2004?%%28?5%%@ \37 srepar ati on
Stop & Gorpiont) std-grancc oot bpBRAG [ £37 7 chhhoy aRé Eun

(1.28f1, 9. Qma}im CHECK 31 @ﬁg anbsmmecgmm BrgN eanraag Stir th and
19mmol) in 5 CH2C12 (40ml). Cool in an i

wash awt!ﬂ midz@al"l@%atd)ryl ) ang ¢Qi¥ﬁe!18a$€a¥°rﬁbta§}aﬁ"ue CZHg%nd
Carbaﬂggerggrfxgmgﬂg@. 509) . Stlr 2h and wash with 1 N HCl,
en W

Step 2: Dissolve the product of Step 1 (2.73g, 8.9mmol) in CHzOH (30ml). Add
HOAc (2.6ml) and then PtO. (0.60g). Hydrogenate at 60psi for 18h. Filter through
Celite and add 1N NaOH (6ml). Concentrate and partition with CH.Cl> and water.
Wash with brine, dry (MgSQ,) and concentrate to obtain the amine as a colorless oil.
Step 3: Combine the product of Step 2 (1.25g, 4.0mmol) and DIPEA (1.06ml,
6.1mmol) in CHxCl, (5ml). Add AcCl (0.35ml, 4.8mmol). Stir 1h, concentrate, and
partition with CH.Clp and water. Wash with brine, dry (MgSO,) and concentrate to
obtain the amide as a yellow oil.
Step 4: Dissolve the product of Step 3 (1.38g, 3.9mmol) in CH:Cl> (1ml). Add TFA
(8.0ml). Stir 0.5h, concentrate, and partition with CH2Cl, and 1N NaOH, saturated
with NaCl. Dry (MgS0.) and concentrate. Purify by PLC to obtain the piperazine as
a yellow oil.

In a similar manner, employ ethyl chloroformate in Step 3 to produce
Preparation 26-2 as a yellow oil:

Q
HaC  Y™-NH —

0
26-2
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NaHCC3. Dry (MgSO4) and concentrate. Heat the solid

wi th hexane, allowto cool, and filter to obtain the
w@earbarse as off-white cryst als, mp. 124-6C. PCI/82084/012471

Convert the product of Step3fi-~to the title conpound, a

yellow oil, following the 10 procedure of Preparation

5. Preparat|on 28 F NCn\/ NNH F NC M5O N N- Boc

~ NON -Boc Ste 2 PrepaPa¢panatig827v Step 1 p Step 1: To

a solution of the product Preparati on 16 Step 3
(from 1. 40q, 45rrrro| trng\ aI cohol ), add KCN

(1.03g, 15.8mml). N | ow t o cool, and
partition with ether ang_%g,SN Na0—| Dry (MySOH4),
concentkate, and chromat ogr on silica to obtain
the nj orI p2 Di ssol ve the
produ@ S%égt 1((§ _g\) AT =7 BizporRCERARIAREY and

cool to OC Add TFA (10rr1 0 Stlr 2h, concentrate and

s ) TP B T

CHQCEC(HO@III Gyl paaatice naaearrd adtiBed20Qa @nhthbt?l 2HOWME warm

Stir znt he ducté(é)ﬂfﬁzs%r t)l(ﬁclr} @@S‘tlv%ghl 1, 73&;‘}1;%@% IN
NaHC@% %}@9@&?%}0 é’c?tﬁ:eﬂ%té t 188 ot bR he%%rle%gt{v%o cool,

. and concentrate to
and fllterttp@b&@ beﬁartwgnate amoftrwtetescrmtals WOp2024+6084431

S GO A5 S8 e i, bl o

procedim€HE Crepatatidn/s.F Step 3\. F EtOOC-\ n Step 5 ,tep 4 0

/ N Bocce- HO\ NL Boc_PhCH20O N.\-Z NBoc
Preparation 28

F

NG, ~\
N NH
\——/
F NG F
MSO¥—©—N,—\N-BOC —— N,_\N-Boc ——®  Preparation 28
s Step 1 s Step 2

Step 1: To a solution of the product of Preparation 16, Step 3 (from 1.40g, 45mmol
of starting alcohol), add KCN (1 .03g, 156.8mmol). Heat at 60°C 1h, allow to cool, and
partition with ether and 0.5N NaOH. Dry (MgSOa), concentrate, and chromatograph
on silica to obtain the nitrile as a yellow oil.

Step 2: Dissolve the product of Step 3 (0.63g, 2.0mmol) in CH.Cl, (2ml) and cool to
0°C. Add TFA (10mi). Stir 2h, concentrate, and basify with 7N methanolic NHs.
Concentrate and purify by PLC to obtain the title compound as a yellow solid.

Preparation 29
F

/N
CH30H2000'®-N NH
—/
Dissolve the product of Preparation 16, Step 1 (1.70g, 6.7mmol) in CHzCl,

(5ml) and cool to 0°C. Add TFA (20ml). Stir 2h, concentrate, and partition with ether-
CH,Cl> and NH4OH. Dry (MgSO,), and concentrate to obtain the title compound as a

colorless oil.
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Step 6 HOF H3C \--\ Step H3C (r) ~ / Boc Preparation
30 Step 1. Treat 4-bronp-3-fluorophenol wth benzyl
whe@wiogig3according to Preparation 5 6, Step 1PCT/US2004/012471

(reaction tenperature 60C);320 obtain the ether as a
yellow oil. Step 2: Treat the product of Step 1 with
pi perazi ne according to Preparation 6, Step 2, to
obtain the aryl - pi per aRropaeaion 30l | ow solid after
chromat ography. StepH®; Converg the product of Step 2
to the Boc-derivatiygcya-br o+ according to the
procedure of of Prep r tio NSt 2. 10 Step 4. Add
t he product of Step 2. 55(; 6. mml) to Pd/ C (0.609)
in CH3CH (30m). Hydrolgenate at 58psi 20l Filter

HO%@L%E%%@%% Tr eat ? ﬂ@ﬁ%ﬂa—é@_ geggl 4

with et hyI chl or oacet at e accordl ng to the

Félb \;edu
EtOO(gf Step 1 to obtain the egter as a br0\2/n ol D
R faﬁﬁé RALONRNOByyp( 2282 ﬁh&ﬂg@lQ ;Nh NBoc
et ﬁ)e m\;_/an cool ] ce\—/Add dropwi se a so i o~

of the pNerpet of Step 5 (1.04g, 2.7mmol) in ether
(6ni )HO lowgo warmto RT, and add another 2.3m of
Gi ¢hé —Stir Sip,7 quench with NHACI, and
vvashHWthO@"N\_H\él?PCb e TERIAIREDL)  and
concentrate to obtain the alcohol as a yellaow oil

Step $t gpeat 4-keornos-tiueropbengl with beparhbremids %%Rﬂftimsfmﬁ'f eaaraﬂon
8, Steg) ‘i"gl%%ggwgeﬁpﬁ%? t@‘lg)eqkiro%t h & Eﬂﬂarrﬁ% %}? o@t ep

ain bnpou as a ye
Step Er Grvealaweqnoellctmfﬁ‘:tepn withigipengrine @ecoaiag io Prepara’non 6, Step

004 012471 \ f(~
2,10 P@ﬂ"\ ?‘§ EBS’@(’%‘%E“% xelwwwdﬂ‘%tc&omﬁtq(@ié@be St t(ap
Step 8; CUrfRA tﬂb'pﬁﬁd@ét of $tep 2lio e Bod-deriveiva, & drown ofl, @adcording to
he product Preparation 13, Step 3 (1.50g, 5. 1

the pme@uyre of cerEemoaﬁqn 12RMePIPEA (1.08mL, 6.2mmol), then
{

Y 138824 08 S PARTTON) AR
(30m[)l\/@‘564iogermiel at 68psi20tat Eilteothobugih nehta@rmmwmeatretca@ @btain the
pheno{as a wﬁ*ute solid.

Step 5: Treat the product of Step 4 with ethyl chloroacetate according to the

procedure of Step 1 to obtain the ester as a brown oil.

Step 6: Dilute 3.0M ethereal CHsMgBr (2.3ml, 6.9mmol) with ether (6ml) and cool in
ice. Add dropwise a solution of the product of Step 5 (1.04g, 2.7mmol) in ether (6ml).
Allow to warm to RT, and add another 2.3ml of Grignard reagent. Stir 2h, quench
with NH,CI, and wash with water, then brine. Dry (MgSO,) and concentrate to obtain
the alcohol as a yellow oil.

Step 7: Remove the Boc group from the product of Step 6 according to the
procedure of Preparation 13, Step 5, to obtain the title compound as a yellow solid.

Preparation 3i




Step 2: Dissolve the product of Step 1 (2.05g, 5.1
nmmol) in THE (150m). Add NaH (60%in oil, 0.25g, 6.1
womnwk)944bleat at 60C 18h, allow to cool, and paPCT/USIN4/012471

with ether and water. Dry‘?:ﬁlgsoél) and concentrate to
obtain the crude oxazolinone as a yellow solid. 10

Step 3: Renpve the Boc group fromthe product of Step

2 aﬁfccordi ng to the P/ odure of Preparation 13 Step

5 o obtain the grude tl;;jconpound asoa ye

HN—EON-a Rr-sparatienHy
2 N‘-\—-’6 N ReBdc Step \‘—6 u l\ﬁ!@%oc‘*&te

N-Boc | Step 3 15 Preparation 32 Step 1: Cool in\ééeP3
a solution of the product of Preparation 13, Ste%
(1.53g, 5.2mol) and DIPEA (1.1 On, 6.2mmol) | Rh'epggetion 31

s {51 55 S50 s R T 5 e 50

5. 1mm@I)|MHFD(4j)mIQ VRSO I Pl (681 . 2aaneol}, dheyb Reghioroethyl

crorfingL AL SR S 8 M o B RscRersBfyroo

5 Dry i‘ﬂgSO}Ph’i‘]d 66?&@ntratieltb ,ob@aua@ltge c{érbhmmglab a bhﬂfn abhcﬂOE
ow 1O CO0O0 oncentrate an |
Step 2 r@ss@vﬁjtwwucw B 0B 1 e R FEFL Bmbl (Al NaH
(60%&@@ nggg 4§ i\gﬁgg‘ ol aY BOPOWsROANSY té/‘&&ogﬂﬂ %%M%h with ether

-34 'Step Rembve the Boc group from
and water. pPot(MgSof) ancbpomemwée to ataiptheherudg oxaediinaneds a yellow
IdPreparatlon 13, Step 5, to obtain the crude title
Soli ‘conpound as a yellow solid. Preparation 33 F )JNNH

10  Step 3: K¥iHove fhe‘:Bo@gEtrupSlrem the proGnctSif tSté;SQ ﬁoerdlng to the
Pr g?ar ation

sol ution
procedhph 6hBIepARiRN SBeSian SmARAN e SiHdecGaSPpoyid af @ yeliow
solid.
Preparation 32
O F
p—
et
Br
F o :(—r F 0] F
/am\ M\
H2N—©—N\_JN-BocSTep-T HN ‘@'NCN‘BOCSt_ep? éN—@-N\_JN-Boc
l Step 3
15 Preparation 32

Step 1: Cool in ice a solution of the product of Preparation 13, Step 3 (1.53g,
5.2mmol) and DIPEA (1.10ml, 6.2mmol) in THF (40ml). Add dropwise 4-bromobutyryl
chloride (1.01g, 5.4mmol). Stir 2h and partition with ether and satd. NaHCOs. Dry
(MgSO0,) and concentrate to obtain the carbamate as a yellow solid.

20  Step 2: Dissolve the product of Step 1 (2.30g, 5.2mmol) in DMF (100ml). Add NaH
(60% in oil, 0.25g, 6.1mmol). Heat at 90°C 18h, allow to cool, concentrate, and
partition with ether and water. Dry (MgSO4) and concentrate to obtain the crude
lactam as a yellow solid.
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(20m ) add NaBH4 (0.103g, 2. 7mmol). Stir 2h,
concentrate, and partition between ether and water,
wowah/oN44Cl (0. 6g) added. Dré (MgSO) and concROL/D81064/012471
to obtain 10 the al cohol 4a colorless oil. Step 2:
Cool a solution of the product of Step 1 (1.20g,
5.9"mol ) in THE (50ml) in ice and add NaH (60% i n
Step 8i IRerfod3the Boegnaup frorhide pebBuct(af Stopi2 actotdingdd the

pocsEbihelpraiandib, 1SS LT B il e 8 BhupiT a vetow

solid.ether as a yellow oil. 15 Step 3: Treat the product of
Step 2 with pi pera2| ne according to Preparation 6,
Step 2, to obtain theRigp2@UBAMSHUNd as a yel |l ow oi | .
Preparatlon 34 F CH3S®2 \ e NNHF F OF Step 1b
CH3S2 \ F Step 2 Preparat 3420 Step 1: To AIC 3
(4.43g, 33mml) in 1,2- rybeNFene (10.0m, 101
mmol ) add CH3SQ2CI (,_4,3 2. 7mmol ). Heat at 90C 18h,
allow to cool, and quench vvith i ce-_ water. Extract
with et dry (MySO*) and concenfrate to obtain the

s | HepBre @M bldBaration 33
7329, 12.1 ), piperazine

o~/ and K2Q8:%Q-3. 34g, 24rmo|) in DVF
90C 5 | t
sten § 4B spliith 5 P9, R A RGRR (1, A g pmoly g ErOH
(20m?\natdh rb%%% (0. dDiBg (Mﬁfﬁ%l 1? Sﬂdzllc mimhtr%% 5"8'9%2?‘”“ béfveeen
oun as a e S
etheraar WO REHEL (0.60EAddah it (NgS Ge) argl poncaniie s ebtain
I\N—% B f th duct of
the al}:;oﬁol aration %g toge og g(r:ggfdl Lgmto et ﬁgoptjgcegure of
Step Br élcscrlatsatmtldrBQf ﬂaeqnoducttai Siep di (1.208: S.9mmel)dontddin eoml) in ice

an B T 54 gt AR EBTR0. 606 b, s an ana

partltlbﬁ beﬁt@@n %tmcamiwa@rt Ory (MgSO,pandeoaceritratedap abiinahe crude
, .to gbtain the title conpound as a yell ow

meth!d|qther ¢fr @dﬁﬂa‘mﬁ'n 37 F H3C N NH
Step 3: Treat the product of Step 2 with piperazine according to Preparation 6, Step

2, to obtain the title compound as a yellow oil.

Preparation 34
F

CH3802—©—N NH
et/

F F
@-—F Step 1, CH3302‘©’F Stepa, Preparation 34

Step 1: To AICI; (4.43g, 33mmol) in 1,2-difluorobenzene (10.0ml, 101mmol) add
CHsS0ClI (4.00g, 2.7mmol). Heat at 90°C 18h, allow to cool, and quench with ice-
water. Extract with ether, dry (MgSO,) and concentrate to obtain the sulfone as a

yellow solid.

Step 2: Combine the product of Step 1 (2.32g, 12.1mmol), piperazine (6.24g,
72mmol), and K2CO; (3.34g, 24mmol) in DMF (20ml). Heat at 90°C 5h, allow to cool,
and concentrate. Partition between CH,Cl, and water, wash with brine, dry (MgSOy)
and concentrate to obtain the title compound as a yellow solid.
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10 H3CO "-~ FFF H3C ~( n HBCH3C n v H Step A/ ~J\
/ - u-Boc Step 2 O\ / v -Boc H OF Step 3 Step it
wWo3@4m094K8epar ati on 37 ~-- H3C O\ / .J 'Boc StepClW/US2004/012471

Convert the product of Prepd3fration 17 to the
Boc-derivative, a yellow solid, according to the
procedure of of Preparation 13, Step 2. Step 2: To the
product Step 1 (0.779g, PRegamaion 36n Et OH (15m ) add
NaBH4 (0.046g, 15 1. 2m83I). Stf':r 2h, add NaBH4
(0.0238, 0.6mml), stir )SI_\h, the sane anount.
Stir 1 h, concentr@hfH, @nd N ornHpet ween CH2CI 2
and water. Wash with br| ne, 7 MWIS4) and
C GRepidlier t&EQch mntpafrasmtthe pedaueh of Paa)aah@lg B0, ewp ﬁwccordmg io
solid. Step 3: r oduct Ste?h q % g”

the piagegige ?flﬁtﬁpﬁf%%' t%etﬁt(% ' RO ettt%am @Utﬂﬁ’&ﬁy oW oil.
Stir 10m n and add C%Iprég%@ggn% 3mol ). Stir 72h and
add CH31 20 (0. 16q, . oStir 24h and add NaH
(60%in oil, 0.062g, éOSnm)I’; and CH3I (0. 16gq,

1.2mol). Stir 24h adgjaﬂ BP0 | il, 0.034q,
0. 3%& St” 24h, anpour t0\-i(—(:e \/vla?e?I and ext?act
Wateh & tﬁe@%@&%f?ﬂn%%ﬂ?od%ﬂﬁf f’?%%@% ?ﬁqg Step,2 according to

the thft:'eHQVé soPrepar@icrp13, S1eprs;¢o obtdie the bﬂbtcormnbuﬁdas @yellow oil.
accor di ng to the procedure of. Pr e7par ation 13, 25 Step
5, to give the title c%@%@@&—%@—a yellow oil after
PLC purification. WO 2004/ 094431 PCT/ US2004/ 012471 ‘
-36 Preparation 38 H@sp-- \@g’H H3CO HO (r) \

Br Step 3C0 Br 3tep Step 1: Add conc.
H2SO4 (0.10m ) to (10n1) cooled in ice. Add

dr opwi (4- 5 bro enyI Foxi r ane (3 14g, .15.8 ﬁ)"
Hs nfq 8h NBoc
( and_a @tepﬂo C oI ‘(-l-/[\ll on S@pﬂeﬁo e

water, dry (MgSO4) and concentrate t% obt a|

crude product as a yell ow 0| | goat aj omerl c
benzylic al coh ten ro Convert
the product of qié?r%a? ?% the Hg(]‘.d)e ouwrd, a yellow

Step 1 CorIvoelrtlt e prgduct of Preparation 17 to the Boc-derivative, a yellow solid,

according to the procedure of of Preparation 13, Step 2.

Step 2: To the product Step 1 (0.77g, 2.4mmol) in EtOH (15ml) add NaBH,4 (0.04649,
1.2mmol). Stir 2h, add NaBH, (0.023g, 0.6mmol), stir 1h, and add the same amount.
Stir 1h, concentrate, and partition between CHoCl> and water. Wash with brine, dry
(MgS0.) and concentrate to obtain the alcohol as a light yellow solid.

Step 3: To the product Step 2 (0.61g, 1.9mmol) in THF (10ml) add NaH (60% in oil,
0.12g, 3.0mmol). Stir 10min and add CHsl (0.32g, 2.3mmol). Stir 72h and add CHal
(0.16g, 1.2mmol). Stir 24h and add NaH (60% in oil, 0.062g, 1.5mmol) and CHal
(0.16g, 1.2mmol). Stir 24h and add NaH (60% in oil, 0.034g, 0.8mmol). Stir 24h,
pour onto ice-water, and extract with ether. Wash with brine, dry (MgSOa) and
concentrate to obtain the crude methyl ether as a yellow solid.

Step 4: Convert the product of Step 2 according to the procedure of Preparation 13,
Step 5, to give the title compound as a yellow oil after PLC purification.
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10 procedure of Preparation 5. Preparation 39 H3CO
r---\NH \/ ~ H3CO HO/ H3CO\ / Brste 2

wee@pasasi on 39 + H3CO N NH BrStep 1 AN H3CO pEOSH0em2471
HO Preparation 39A Step 173600l in ice a solution of
the crude product of Preparation 38, Step 1 (1.70g,
15 8.Omol) in THE (20m ). Add NaH (60%in oil, 0.38g,
9.6mml ). Stir 10m n, &Yeparadion(38 36g, 9. 6mMmmol ), and
stir 2h. Partition bgjygen ether_and brine, dry

(MpS™) and concentrate i INH he crude product
as a yellow oil cont aHaﬁDng e befhzylic alcohol as a
m nor conponent. Step 2o t the product of Step 1

to the dpyH\pizpd rwfol Btwewdmh@ 3820 of
Preparation 5. |s0l Rt'eHeB@ ti't e cOfpound as a yel | ow

| : h
Step ﬁ :en'ﬂi | gﬁ% l‘?—gg?g of0h) 1 t herg@)H f’i(ﬂﬂ) %ngﬁiﬁ égé. 8dd dropwise (4-
brom@phpayl)awaranec(ﬁ 1dgOi 5/8mMindlY in OHQOH Gira)). Heabad 65°C 18h, add 4N
HOVEXTR B ity 1,51 Bt Piestialbes iy Mater ahfmasoy

and dofrcBhparpbaiithinake lcaide prbdi@Bas boyellowail dent&hﬁ‘tg e isomeric
135C 2.5h, and allowto cool. Partition between ether

benzadr%ﬁ'ﬁﬁh@ras JEUMORFARPRIGHe, dry (MySO4) and
tep go E&iVdrethe- gr%??'@tﬁgp. gc'a t&%t@%'&! JihdP BlyRIIBwdIE following the

oxane as ow sol i 94431
proce?mTéUSE’wmreﬁmm -37 Step 2: Convert the product of

Step 1 to thetitle cowmwsolid, fol |l owi ng
the procedure of Prepa : eparation 41 H3CO
H3CO\ / v H HO H3G®RC r/St"e H3CO\ / Br Step

2 Preparation 41 5 S et no- 2- hydr oxybenzyl
al cohol (1.97g, 9. 7nm)f3()e in DVF (10rr1) add

H3C_(}_©_ Step :-' 3ﬁo_>—©—Br —> Preparation 39 + HSCOHO N,\:\NH ‘

Preparation 39A
Step 1: Cool in ice a solution of the crude product of Preparation 38, Step 1 (1.70g,
8.0mmol) in THF (20ml). Add NaH (60% in oil, 0.38g, 9.6mmol). Stir 10min, add
CHasl (1.36g, 9.6mmol), and stir 2h. Partition between ether and brine, dry (MgSO,)
and concentrate to obtain the crude product as a yellow oil containing the benzylic
alcohol as a minor component.
Step 2: Convert the product of Step 1 to the aryl-piperazine following the procedure
of Preparation 5. Isolate the title compound as a yellow oil by chromatography, and a
side-product, the benzylic alcohol mono-ether, a yellow solid.

Preparation 40

0O Y
00w
L
—>
O Step ] (\ )—@—Br Preparation 40

Step 1: Add conc. H.SO4 (0.08ml) to ethylene glycol (1 .40g, 22.6mmol) cooled in ice.
Add (4-bromophenyl)oxirane (3.00g, 15.1mmol). Heat at 135°C 2.5h, and allow to
cool. Partition between ether and water, wash with brine, dry (MgSO,) and

concentrate. Chromatograph on silica to obtain the dioxane as a yellow solid.



NaH (60%in oil, 0.81g, 20.4mmol). Stir 10m n, add
CH31 (1.39nm1, 22.3mmopl), and stir 1 h. Concentrate
w@pah4fpoaBi t i on between Et QAc _and 5% citric aci BCT/Vé&mh4/012471
with 1 N NaOH, then brine:3bry (MyS™) and
concentrate to obtain the crude di-ether as a 10
yellow oil. Step 2: Convert the product of Step 1 to
Step 2h Gdrivehethecmpdmtcbf Stepridarthetitle dompouhdyva yejlow aelid, following

rocedure_of Preparation 5. Preparation 42 NCn ON
the pﬁcea”'ﬁo@ﬁpélr?“g‘%r ono- 4-f | uor obenzonitrile to the

title conpound, a yell %g@a&@n 4ffoll owi ng the
procedure of Preparat%ag:?) . Preparation 43 F OHC\ /
N NH Convert 3,4-difl o, zaI hyde to the title

conmpound fol | owi ng t he,co2Q piacedune of Preparation
17. Preparat|on 44 F N\ M44-1 FFF (r)---~

|--~ N -HQ v H 8:ep / N N -Boo Steﬁ\ /
-B t par gt p_1,
5 Erodggt @ Stzgcbn g %J gt gthde'ﬁg a’?{"béﬂ‘ °

step § d¢ %b”%%bms?@éﬁqe%yﬁe%aﬁgﬁ%é? i) BP0 acd

NaH @% h?oipr@éﬂlgtmﬁhﬁﬂndl) (Qtlﬂ@Gmlr% %@gggda@% pp@misiol)eand stir

1h. C(cmceeyatezaewamﬂ)onétetweeﬂ Et@é‘@ apgh ClHﬁcﬁ%sM\)%h with N

o) L DY R 1 PSRt Bor

10 yellovmbﬂStep 2 according to the procedure of Preparation

sten 8 corbe ool 4GRS 08 SSRTRQHRC oo, Blowin

the proéeddte ofPreparation 5.

Preparation 42
NC
/—\
O—N NH
~—/
F
15 Convert 3-bromo-4-fluorobenzonitrile to the title compound, a yellow solid,

following the procedure of Preparation 5.

Preparation 43
F

OHC—O‘N NH
\ -

Convert 3,4-difluorobenzaldehyde to the title compound following the

20  procedure of Preparation 17.
Preparation 44

s
F F O F
oHC— ) N NH HC—@—N/—\N-B — N‘—@-N/—_\N-BOC
Step 1 Step 1. © 7/ ¢ Step 2 s
/ﬁ/étepB
Preparation 44-1

Step 1: Convert the product of Preparation 43 to the Boc-derivative, according to the
25  procedure of of Preparation 13, Step 2.
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\' d N\---/ NH 44-2 In simlar fashion prepare
Preparation 44-3 and Preparation 44-4. Preparation
W3 2003/09463H3 / N NH N '-CH3 Preparation 44-4:PEI/BES100M12471
/ "N NH CH3 10 Preparation335 F OCH3 F / N NH
OOCH2CH3 -OH r-cOCH3 C6HS5H2C- N N-CH2C6HS St ep
C6H5H2C-N N - CH2C6H5 Step 2 C6HSH2C-N N - CH2C6H5 St ep
Step 2: Jodhe psodpctStepehi).40¢,ch3amna) apd pyrinlidine (0.2281136mmol) in

oHaClY 5 2q NHPAEREHY 16556 SeiiGn STERAq NG frifash wih
1N NZOHIL, DRAMYISQ,) dvid coriceniratd towbiiain ihr substinded pyrroRdine.
15 Treat gradually with_20% NaCH. Filter and wash wth
Step 3y Sanyeriifo rragassf Sem2 RSSREDE e PHCsabE f EreAration 13,
. | . 1 . | | .
Stop & IR Lo Eol PO g M B Samol ) i DV

( Beakimilaxdaanaét, peEpare Prapaetion 452, 1. 36g, 0.82g NaH,
34mmol ). Stir 10 mp. and add CH3l (4.03g, 28mmmol).

Stir 1 h, partitio byt weeR ether and wat er, dry
(MgS™) 20 and co%&fm I_Et ain the ether as a
yellow oil. Step 3: Co \hg'i r%i_gct of Step 2

(8.30g, 27mmol) in MeOH (35mLl) with 5% Pd/C (1.50g)
almdsimilar fadbior prepare Prépanatige d4+2 and Fsopaiatibnd434.days,
filter throug 2%&6/@9{%{4431 PCT/ US2004¢ 012471 -39

h O
Celite, and coﬁc‘%‘?ﬁ" . Ei?"ssol ve t he lig—n EtOH
and add NaCH (2.2g). Filter anwgc\ghrv@o@{_a‘wﬂ on
silica to obtain the amne as a cof“o_rdl_f,ass orl. Step 4.
Treat the product of Step 3 with 3
2, 4-di f | uor obr GPrepemationd4ad:cor di ng to the procedure
of Preparation 5 to obtain the titl/_@m\éﬁgpas a
yel low solid. 5 Preparation 46H,E-N O v

CHs

Preparation 45
F OCHg

PN N
| N—4

COOCH,CHs ,_(—OH /_(—OCHS
C6H5H2C-N\_/N-CH206H5§EE> CeHstC'N\—JN‘CHQCeH5 _S-EB? 06H5H2C'N\_,N'CH206H5

1
Step 4 ,_(- OCHi/Step 3

Preparation 45 <—— ' NH

Step 1: To ethyl 1,4-dibenzylpiperazine-2-carboxylate (10.0g, 30mmol) in THF (50ml)
at 0°C, add LiAlH4 (1.0M in THF, 30ml, 30mmol). Stir 1h, allow to warm, and stir 2h.
Treat gradually with 20% NaOH. Filter and wash with CHxClz. Dry (MgSO4) and
concentrate to obtain the alcohol as a yellow oil.

Step 2: Cool to 0°C a solution of the product of Step 1 (8.40g, 28mmol) in DMF
(85ml). Add NaH (60% in mineral oil, 1.36g, 0.82g NaH, 34mmol). Stir 10 min. and
add CHal (4.03g, 28mmol). Stir 1h, partition between ether and water, dry (MgSO,)
and concentrate to obtain the ether as a yellow oil.

Step 3: Combine the product of Step 2 (8.30g, 27mmol) in MeOH (35ml) with 5%
Pd/C (1.50g) and con. HCI (5.0ml). Hydrogenate at 60psi for 3 days, filter through
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\' / NNH OFF 5/ Br Step 1, H3C 1\ / Br Step
Preparation 46 HO Step 1: To the product of
wee@pasasi on 33, Step 1 (1. 509, 7.3nmmol ) i n DMFCT/RS200/012471
at  0C add NaH (60%in oil, 39 359, 0.21 g NaH,
8.8mmol). Stir 10 mn. and add 2 10 bronvoet hyl nethyl
ether (1.22g, 8. 8mmovl). Heat at 60C 18h, add K2C03 ‘
Celite(andioghgertiate.( Dissblvg th%miidaidcﬁtﬂl-baad adddvaOH (Retg). Filter and

ehromgtodtAgh op' Gt Beor it Hninl At 4 eoREEE plyS0s) and

Step 40 m@@ttthetmoa@cmﬁ&e aw.@h demuommdmbenzerae wetbming to the
Treat t roduct of Step 1 w

proce@ersé}fi"zreﬁ@raé'@eoﬁ @ %tatrb '%Qfﬁ@%%féa%ﬂ yeil@w solid.
Preparation 5 to obtaip.dhesitd conmpound as a yell ow
oil. Preparation 47 ru-b?iNﬂkri.G )-N H3C\/ \-/ H
47-1 F CH3 F 0 CH3 ﬁg BocHSCv-Boc HN_
0(,\1,)-Nr 01 ; N NG -réo_c\,ﬁt,epz Step 3 Prep.
47-1 Step 1: To the pro%u ) /of P¥eparation 26, Step 1
(3.0g9, 9.8mml) in 2M Brhanolic 20 CH3NH2 (50m ) add
Raney ni ckeIF( 0.5Q). ;Iydrogen&te at 60psi for 18h,
filter uh§gute3 nsepLe Partition
bet ween ran ter%zj SO8) > AnePd E%'ﬂ'&éﬁtrate
to obtgh the crude prod as a colorless oil. Steps

step 1, Bphesprashicbes Pesabetien ShoStep T [Dsla ZERmel th HYE, zomp

0°C a@dPN‘aH @9 i bu o’-ésd; . 21§'NHHI o, 8ﬁ‘ﬁhﬁtﬂf—‘f StiP1 @hﬂﬁaaﬁa laaa 2-
- , convert he ro uct of Into Pre ar

bromcwvhyi meiaylzgbay 0922@1;3 &meJlsteat etl,@@‘?@ 18hyedd P@Q@@U 409) Kl
(1.21g)35nd addtibralbrofho-bthll 11.0281 Adafat 100°C 18h, allow to cool, and

partition between ether and water. Dry (MgSO,) and concentrate to obtain the crude

product as a yeliow oil.
Step 2: Treat the product of Step 1 with piperazine according to the procedure of
Preparation 5 to obtain the title compound as a yeliow oil.

Preparation 47

O CHs F
H Cy—N N/_\NH
8 s 4741
F CHs F O)\_N,CHQ, F
N HN I\ ™\
NC‘@‘N\_{N Boc 's'@? N_N-Boc Step > HaC ‘—< }—N\_IN Boc
iStep3
Prep. 47-1

Step 1: To the product of Preparation 26, Step 1 (3.0g, 9.8mmol) in 2M methanolic
CHsNH, (50ml) add Raney nickel (~0.5g). Hydrogenate at 60psi for 18h, filter
through Celite, and concentrate. Partition between CH.Cl, and water. Dry (MgSOa)
and concentrate to obtain the crude product as a colorless oil.

Steps 2 and 3: Treat the product of Step 1 according to Preparation 26, Steps 3 and

4, to obtain 47-1 as a colorless oil.
In a similar manner to Preparation 26-2, convert the product of Step 1 into
Preparation 47-2.
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Preparation 48 F\ / NNH HOF F \ / Br step TBS\ /
Br Ste Preparation 48 HO O5 Step 1: To the product
wo@tooRne@ar ati on 33, Step 1 (5.4g, 26mmol) in DhET/0AH12471
at 0C add t-butyl di methyl s#dyl chloride (4.17g,
28mmmol ) and i m dazole (2.69g, 40mmol). Stir 2h and
partition between 1:1 ether-hexane and water. Wash
with brine, dry ((ll:\/g HandFconcentrate to' obtain the
product as a col b Il t p ,g Treat the product
of Step 1 wth pi peraZ| ne or\d-ung #d-2 he procedure
of 10 Preparation 5 t obtaln t%f title conpound as a
yel | ow solid. Prepar atl S02 - F NNNH H3C
49-1 F~ Step 1 H3C-S.2 - FR Step 2 HN 6(C)) N N-Boc
N\ / NNBoc - Preparati H3C H3C Step 1: To
t he product of Preparatio 4,\__3{\55|p 3 (0.85g, 2. 7mmuol)
and DI PEA 15 (0.72nl, ¥ mol ) in CH2CI 2 (15ml) add
CH3SO2Cl (0. 26pd, 3. 3mmol). StF|r 1 h and concentrate.
Partition beixee Cl 2 ang={ sh with brine,
pdB -e%@-ﬂtra TM Preparpliondict as

dry (MySOf){ap ,
ali ght ﬁl /ow sol i d. Treat t he product of

Preparatlonz Ste to obtain the

Step as |
i_p_dp&gbmeopmguqt dfrapg@uoov@amswp 20(5149 26mmab in MF ¢20m) at

0°C R ST S B o R Iy @551e 2695, 4ommo.

Stir 2H3HE@ panition bletwee}n NH étBéIr-Héxaﬂ‘né/ﬁdWérOQNfa%h W|th brine, dry

PCI/ US2004/ 012471 1.Prepa on
(MgSO04) and concentrate to obtaAfn the pPoJucti Ias a co orless 0|l

Step 2: Treat the product of Step 1 with piperazine according to the procedure of
Preparation 5 to obtain the title compound as a yellow solid.
Preparation 49

HsC-S0, F
\ ™\
jYeorel
HsC 49-1
F HzC-SO F
HN-@—N/_\N Boc SteP ! sC \Nz;@—NmN-B Step 2 _
! | N-Boc —— i y 0C —> Preparation 49-1
HsC o H3C

Step 1: To the product of Preparation 24, Step 3 (0.85g, 2.7mmol) and DIPEA
(0.72ml, 4.1mmol) in CH:Cl, (15ml) add CH3zSOCl (0.26ml, 3.3mmol). Stir 1h and
concentrate. Partition between CH.Cl» and water, wash with brine, dry (MgSO,) and
concentrate to obtain the product as a light yellow solid.
Step 2: Treat the product of Step as in Preparation 24, Step 5, to obtain the
compound 49-1 as a yellow oil.

In similar fashion, but employing methoxyacetyl! chloride in place of CHzSO.Cl
in Step 1, obtain Preparation 49-2.

O F
/ % 7\
HgCO N N NH
H 3C | W—

49-2
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\'/ NNH NCFFF \/ NNHStep 1\ DN-Boc Step N

N-Soc HO CH3SO6 H(r) F Step 3 Step 4 Preparation 50
WO-200M@%44p1 N, NBoc Step 1: Convert the product oPCT/US2004/012471

Preparation 48 to a solutiohlef the Boc-derivative 5

according to Preparation 13, Step 2. Step 2: Convert

the product of Step 1 to a solution of the crude

met hanesul fonate, an @répagitiohl50 |y to Preparation

49, Step 1. Step 3. Treat tt;:e product of Step 2 with 3

equi valents of KCNin 5:1 OHwater. Reflux 18h,

concentrate, and partiti pwelH et her and water.
Wash with brine, dry 10 SOty concentrate, and
chromat ogr aph on sili to obtain the product as a -

pFot ect the product of $tep 3
00,70 BgBieb2 L 0 obfahn
/ I'.” Prepa 4

T

conpound as a yeYowsev bﬁgg;%
/ N NH HBH®—HO *-YO H3CO-0 . / \ /
Br Step 1~ 0\ / Br ~ Preparation 5IF Step 1 Toem3

sol ution of hydro |, iR |
pr epar ed accordiﬁrég%%&ﬁ.@ag. 894, 5964) in

DVF (20nm) add NaH (60%in mndgafl oil, 0.68g, 0.41 g
Step ﬂ?»? '('}orfvéﬁ'mb_)proéiﬁdt lof Fleparatiop 4% ®csSidibn of tift9Boc-derivative
mol ). Stir 2h, 20 1

[ I : partition between 1:
accorfinglodRiepaatiomntB, &ep2. dry (MySO4) and concentrate to

st 57 el Rt 85Re2 1 835 Ron 452 s tGronate

an oilpsintikzdyrte Rrépar%ltile?al@aSQteipHS tgogb; aigz the title
coO oun as e W Ql |, .
Step SCTreRBe Hradudi Pl Son 3 with. S BATNAleNE o1 KGNS b1/ EIPHvater.

Reflux 18h, concentrate, and partition between ether and water. Wash with brine, dry

QRO (JiBge 13mmol

(MgS0,) concentrate, and chromatograph on silica to obtain the product as a yellow
oil.
Step 4: Deprotect the product of Step 3 acccording to Preparation 26, Step 4, to
obtain the title compound as a yellow oil.

Preparation 51

HaCO ™ —
O@—N NH
—/
0 H.CO™ O
HO/\g.@,Br Step 1, © /\or Br&ELZ» Preparation 51
Step 1: To a solution of hydroxymethyl-benzodioxole (3.0g, 13mmol, prepared
according to J. Org. Chem. 1991, 5964) in DMF (20ml) add NaH (60% in mineral oil,

0.68g, 0.41g NaH, 17mmol). Stir 10 min. and add CHzl (2.4g, 17mmol). Stir 2h,
partition between 1:1 hexane-ether and water, dry (MgSO.) and concentrate to obtain

the ether as a yellow oil.
Step 2: Treat the product of Step 1 with piperazine according to the procedure of
Preparation 5 to obtain the title compound as a yellow oil.



H3CO 52-1 H30000 HO H300 Br Std \ O Br Step 3BrPSt
Preparation 52-1 H3000C HO H3CO Step 1: Cool a
waelpasl of the diester (3.0g, 1 mmol) in THEPCRORID4/012471
to OC and add 5 dropwi se 1-@-1i AlH4 in THE (13.2m,
13. 2mmol ). Heat at 60C 2h, allowto cool, and add
wat er (0.50m), then 15% NaOH (0.50nml), then water
(0.50m ). Filter and cprepapaticiis2to obtain the diol
as a white solid. S 2: Convert the diol to the
di ether, a colorl ess®or | imlarly to Preparation 51,
Step 1. 10 Step 3: Treathrmehuct of Step 2 with
pi perazi ne accor di nﬂ e procedure of Preparation
5 to obtain 52-1 as %P’(P)rovvn oil. 1A2d sinilar fashion,
anhydri degy,ceb{ ai n Preparation

- 2 Sté?d’ pa: on Sheb 3,1 . hox;%é??fra??n 52-1

'pra2| ne ag orlng to t rocedure of
rieparation 17 to obtain the ti’tTe conpound as a
Stepviel Coot asdlutionrot ther dieister (8OgHIEO@) in FHFNZOINIY toM)"C 4nd add

5 drop\pqsgp’ig&i(lr gn-lqslgzlg-lﬂ-ug‘igz f% %gurg@f He%ﬁé%&)‘% 591 allow to cool, and

ilter &dl
o e O R o g M 851 e

conceakiaie!tp. obiﬁln he dliglias. a whije $gkld.

[
Ston s P O RRBABNEF A ke SATRA) 1o P .
Stepdnd wat er . Dry (MgyS™4), concentrate and chromat ograph

10 stendbTicadfia pichicr AuSIo AL RpEl e Aiodghy fpEdirbisquior

PrepBfAi8H® toobbt&inesl-1 a8 hlbrgwwpeilazi ne accor di ng to t he
procedure of Preparation 5 to Obtr]%(ant he t

de%ag@sgl% frogAdremaphihalic 2 de, obtam Igreparatlon 52-2.
HsCO
7\
N NH
HaCO 522
Preparation 53
HsCO
N\
15 H3COOC N NH
Treat methyl 4-fluoro-2-methoxybenzoate with piperazine according to the
procedure of Preparation 17 to obtain the title compound as a yellow oil.
Preparation 54
0]
H3CO—/_ b \
NC N NH
\ —
R _/—O
H3CO
20 NC‘@’Brm ° NC—@—Br% Preparation 54

Step 1: Cool a solution of 2-methoxyethanol (2.77ml, 3mmol) in DMF (20ml) to 0°C

and add NaH (60% in mineral oil, 1.40g, 0.84g NaH, 35mmol). Stir 15 min. and add

4-bromo-2-fluorobenzonitrile (5.0g, 25mmol). Heat at 100°C 18h, allow to cool, and

partition between ether and water. Dry (MgSO,), concentrate and chromatograph on
25  silica to obtain the ether as a white solid.
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OCH3 (r)--\ O-NNH OHOCH3 50\ / | Ste O\ [/ 1
Step 2 Preparation 55 Step 1: Convert the al cohol
w@ ovuadsaetd by the procedure in Synthesis 1997, PCBYS1004/012471
the methyl ether according 4% Preparation 51, Step 1.
Step 2: Treat the product of Step 1 with piperazine
according to the procedure of Preparation 5 to obtain
Stept ZeTreat the prodpoiuoidSiep hwjtaldipavazine.actording pathe procedare of

Preqa%ﬁpﬂ E'?g gwmfﬁﬁ't?scmﬁuﬁal aﬁr‘%}ﬁ%@‘f P'&FB ge NSt Z pCI102S

Add a sol ution of the spbpaiogmsori de (1.02g,
4.4mmol ) in CH2C 2 (10m) (Sﬁopvmseto 2M net hanol i ¢
di mrethylamne (7.0M, 14 Y3 cooled inice. Stir
30mn 15 and partition{be en—CH2Cl 2 and water. Wash
wth 1 NHC, then 1 N NDrlyH(l\/gSO4) and
concentrate to obtai n the am de as cream pI ates, mp.
80-2C. Step &H Treat the pritflist of Step 1 with

pi per azi ng a¥cor di ng to the) oc ur Preparation
34, Step 20-40pefit aFAEtReOt{t |) %ndreasramss
of f-white solTd. Preparatl "57 F NC NN H 20 .

Steg}lc-ﬁ\mohvé)t e élcoﬁoF(opt?nélﬂlbly o p?@dﬂhk@ﬁcSﬁnmsmg’i), 23) to the
| -Boc t e . ratjon 57-1 WO
met@é@ﬁ%@&&@@im E@.’%@@"Qﬁéi g tep. L4 Step 1: Conbine

tegﬁz i) réaf MefﬂrHaﬁ@thﬁrSt@B' ‘It Mth ? sdél’faﬁﬂg ,acéércﬁrgﬂi the procedure of

| p€razi ne
Prepagatp phbiain theri ezgwmpouerd ias alglonhall. partit | on

bet ween et her and wat er Pr R%'S% brine, dry (MySO4),
concentrate and chronmm ilica to obtain the

pi perazine as a white sol i@l
HaC-N
\ o
OZS—Q—N NH
./

F 4 F

=N
CI028—©— M O S—OFM Preparation 56

Step 1: Add a solution of the sulfonyl chloride (1.02g, 4.4mmol) in CHxCl, (10ml)
dropwise to 2M methanolic dimethylamine (7.0ml, 14mmol) cooled in ice. Stir 30min
and partition between CH>Cl, and water. Wash with 1N HCI, then 1N NaHCOj3. Dry
(MgS04) and concentrate to obtain the amide as cream plates, m.p. 80-2°C.

Step 2: Treat the product of Step 1 with piperazine according to the procedure of
Preparation 34, Step 2, to obtain the title compound as én off-white solid.

Preparation 57
F

I\
H.CO NC‘@‘N\_/NH
g 57-1

Ste 2
NG’F—» NC’N N-Boc Hsco—\_’N N-Boc
\ Step 3

Preparation 57-1
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5 Step Conbi ne 2-net hoxyet hanol (0.73g, 19.6mmmol),
with the product of Step 1 (2.82g, 8. 7mmol) in DW
W@ 2@mi0d443Gr adual |y add KO-t-Bu (1.37g, 12.2moPQT/USt004/012471
3h, partition between ethéf-and water, dry (MySO4),
and concentrate to obtain the ether as a white solid.
Step 3: Deprotect the product of Step 2 according to
Step 1Pr@pmbine B, 2Giflusrelpenizonitdle (P06QM:11&.9muied), dbBpewirerazine

B T A T AT

parutuﬁi Héiv@”erf @PBt BRd WA, tW@gthltHWbrme dry é} gS04), concentrate and
4-trifluorobenzonjtrile, produce reparatlons

chrcrﬂgmmaah@nsvﬂlm t@sot;i@ln|lbﬁ/pa?¢rgzmsraesp%mﬁvte&@' 7-3 H3COf-0

—tg*gérepar a'é\éi on gﬁﬁ%ﬁﬁﬁeﬁ%ﬁgm@ gﬁh’thog}b (ﬁ%’zcﬁ%ﬂep !

(2. 8293 SSfranTbl)Cm (Di\ﬁFe(ﬁJSml)O @t@uaﬂy a0d KOE-BU-ANTY, WerOIH\Stlr 3h,
partlth_s} Qﬁg\fe‘ﬁq %tneggng wqt\pr d @\ﬁg§04)(f'q§(c§%g§8qatedgoqbt?lﬁ tr\g ether

asav\m,a@(gd"gl on of 4-brono-3-fluoroaniline (2.76g,
5mol) in THE (30nil). Add DI PEA (3.1 ni I%
_tgp_an@am@iecatheygm@iprfﬁfgpr?a@%cqrﬁln@?‘ repgr@@n%ﬁtgp 4
r t en ether and sat. NaHCGS.
0btam§b§ CPM %ﬁ(ﬁjdc %"ear?ﬁ)gfe to obtain the carbamate
SBimilaylg Ipreparei Prepa@tda®Gi-2 94 ¢eloriees billS2004/ 012471 - 45
Step 2: Treat the productgof Step 1 (4.00g, 14.6mmmol)
in CH2C12 (40m ) with chj-e{operbenzoic acid (-.70%

5.38g, -.20nmol ) (C N@_n;ENH/vash Wi th sat. NaHCO3
(+2g Na2S2(i) . |§|'s , and %9n£entrate to obtain
a yell ow solid. V\&s W th )

In similar fashion, starting with 2,3,4-trifluorobenzonitrile, produce Preparations
57-3 and 57-4 as yellow oils.

Preparation 57-3 HCO as

I\
NC—@-N NH

Preparation 57-4 HsCG__F
NC N NH
\—v

Preparation 58

F o o= £
tep 2 Step 3

J( Step 4
Preparation 58 <————- 0 Br

OCH3
Step 1: Cool in ice a solution of 4-bromo-3-fluoroaniline (2.76g, 14.5mmol) in THF
(30ml). Add DIPEA (3.1ml, 17.4mmol) and then allyl chloroformate (1.67ml,
15.2mmol). Stir 2h and pariition between ether and sat. NaHCOz. Dry (MgSO,) and
concentrate to obtain the carbamate as a yellow oil.
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2:1 hexane-CH2Cl 2 to obtain the epoxide as a yell ow
solid. 5 Step 3: Heat the product of Step 2 (3.52g) in
w@ookap4el (30nm ) at reflux 10 min. Concentr at BCEHOS2004/012471

partition between CH2CI2 aftb41 N HCl. Wash with 1 N
NaHCO3a dry (MgSO4), concentrate and chromat ograph on
silica to obtain the alcohol as a yellow solid. Step

Step & Tlétahe phedutt o Stép 9f(4.90gP 13.6/ib]) GriBIHDIC E0mIn with on-

reparation 51, Step 1, to 10 obtain the ether as
chlorapsrbeiinacid (~&0%p 53605 ~20mmal ﬁ'édﬁbtarﬁ*wéﬁqw’”ﬁ satMRHCO;

. : ! t ) . )
(+20 12 RE0RF, DR IGO0, 3 LR AENE AR S SORL IR with
2:1 hedametCHLE@), e obizdithe epoxidy alslzoyellowl $elid. Pr epar ati on 59

H H3CO 1 F /_ Br.St . Br
step & KpabflitiLATSEP 2 teraies st iy af e Josirk
Concéntrdfe Gielepatitibn pefiveen CHIOL et 10 TGN Wesh ngihal M WakGOs, dry

according to the procedure of Preparat] OE‘ 3:?, Stlegs 1
(MaSQms concegiieaie andighuamaiograph eprilicade aligly the\glgghol as a yellow
solig, Pi perazine according to the procedure of 20

"Preparation 5 to obtain the title conpound as a yellow
Step 41 Mred®rtbe areduadof Gdep 6 with GiEpl dcoordingitp Pregaratiopd1F-Step 1, to

L HN Y/ N NsBoc HN NNN-Boc Step H NN NN-Boc Step
obtain %iee%hér a%?é’;?ﬁ?‘ﬁ’ﬁ%'ﬁ' 60 WO 2004/ 094431
Step 5:CirebibHeOgroalrailStepAbwith @ipekazifierducogdihd ¢o theopocedure of

reparation 13, Step 3 .29, 6.7mmol) and .2- )
Proparmlio SeepRralodts Raducts By GhiRmap ORIy P Ghiaibe tie
Compgg,q(ﬂgéﬁﬁ%wggiogoc 18h, allow to cool and partition
Wt an

water. Dry (MgSO4) and concentrate to

obtain the Preparation 59
F
[\
pN NH
./
HsCO
CHg :
F F F
Britﬂu» pBr M Br M Preparation 59
o) HO HsCO
CHs CHa CHs

Steps 1 and 2: Reduce 3-bromo-4’-fluoroacetophenone and alkylate according to
the procedure of Preparation 33, Steps 1 and 2.
Step 3: Treat the product of Step 1 with piperazine according to the procedure of
Preparation 5 to obtain the title compound as a yellow oil.

Preparation 60

J? { /\
HN
Cl
HN"/_

0 =< F J? F
> - —_— HN=— —N  N-Boc—=HN NN N-Boc
N\-—/N Boc Step 1 Q s Step 2 L O -

\gtep 3

Preparation 60
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crude urea as a yellowsolid. 5 Step 2: To the crude
product of Step 1 above in DVF (100m ) add NaH (60%in
W@R004/092388g, 0.23g NaH, 9.5mmol). Heat at 60CPTRINS2004/012471
all ow to cool, concentrate;4@nd wash wth water to
obtain the cyclic urea as a yellow solid. Step 3-
Deprotect the product of Step 2 according to
Step Pr €omsine the podust ep PécparationiBabiep B¢212g; B4 nomop cuna2-

oSS 2 TR ONELobhe, oy LR b
cool ﬁd‘bﬁifiovaﬁﬁQ?HéC%éaﬁg%at%r. DR (Mg8OPandtenderratl 16 bbtain the
N-_-N- N N Boc Step It I

L
_ . p Cool 1n ice a solution
crudeotreglagc wellov eo8g, 8.5mmwl) in ether (30m ). Add

) : ' S
e L Bl T
0.38930%@ N?Hi 9.5@7‘1?2]6?).8 t(HéHﬂBa)t Gg)ﬁﬂgﬂﬂx;l atltne 1p :COdl,I egnoentrate, and wash
. reparat.i on .St e . -4 D P
with WAt BCDBTSeANIC Yo 3o R alaBisdlit h sl - NahCCB.  dry
Step gg@%@%tecﬂw@ ;9@69@[’&1*2 sfe? 4 AcédttitighotFreparitioANEs, sStep 42 to

_ low solid.” Step reat the product of Step 1 as
obtain thertitispeerappuind 88 a yligw solicand chr omat ograph  on

silica to obtain the al : yell ow solid. 20

Step 3: Treat the produﬁga%]fa—t@ﬁ'g‘r 2 as in Preparation

58, Step 4, to obtain the ether as a yellow oil. Step

4: Deprotect the pro ,\qfﬁ_‘,@,_,accordi ng to

Preparation 26, Step &,\go obt\a¥n the title conpound
P

as a yellow solid. Prep&@thon 62 0 F OMN 6 N NH 25
“-OH WD 2004/ 094431 PCT/4JS2004/ 012471 - 47

F . =l(o—/ur-' ? F
/\ I\ /—\
HQN—QN N-BocSteR 4 HN—@—N N-Boc 1822 » 0O N—@-N N-Boc
/7 e/ N/
so3 op

O F
Preparation 61 <§EE£ OJ(N—@‘N,:N-B‘OC
‘\(-OCHs

Step 1: Cool in ice a solution of glycidol (0.63g, 8.5mmol) in ether (30ml). Add
DIPEA (1.6ml, 8.5mmol) and phosgene (1.85M in toluene, 5.8ml, 10.8mmol). Stir 2h,
filter, and concentrate. Dissolve in ether (50ml) and add the product of Preparation
13, Step 3 (2.50g, 7.7mmol) and DIPEA (1.6mli, 8.5mmol). Stir 2h, wash with sat.
NaHCOs3, dry (MgSQ4), and concentrate to obtain the carbamate as a yellow solid.
Step 2: Treat the product of Step 1 as in Preparation 58, Step 3, and chromatograph
on silica to obtain the alcohol as a yellow solid.
Step 3: Treat the product of Step 2 as in Preparation 58, Step 4, to obtain the ether
as a yellow oil.
Step 4: Deprotect the product of Step 3 according to Preparation 26, Step 4, to
obtain the title compound as a yellow solid.

Preparation 62
F

0
OJ( é Y
N N NH
\\<- -
OH




Deprotect the product of Preparation 61, Step 2,
according to Preparation 26, Step 4, to obtain the
w0 aosmo@etrpound as a yel l ow solid. Preparati onP@BUSH004/012471
H3COH\/ “./H H3CG-~ O F F'B7’F Step 1 - Br Step St \
/ ep Br ~N'"NH _ N NBoc HO PhCH20 PhCH20O PhCH2CSt ep 4
FF6 HCOH\ / NNBoc Step EtOOC \ / N NBoc Step
5 @R@Oteqnﬁtﬁ:prcauebof?ﬂ@araﬂmmm Helep Prazpardihg o Péparation 26,

t Md fl uor,opheno use the
Stepﬁrg(gé ure 0 nﬁ%@éﬁgﬁ?éﬁsﬁy‘?l%%@@l nthe title

corrpound as a yell ow oiPrepBrstiparggion 64 F \ / vNH

H3C F 64-1 F F O Step 1 8 [:~Sfe2H3CFHCNN

-Boc p Preparation 64-1 10 B/E\Step 1: Treat
2,4,5-trifl uoroacet ophgn N N g eparation 57, Step
1, to obtain the Bot*s@i‘ﬁ_er i né—4s a yell ow solid.
Step 2: Deprotect the proo%ct of Step 1 according to
PFepar ation 26 Step 4 to Jobtain 64-1 as & yel |l ow

U@Nﬁgﬁ e %@%ﬂp

Prep
PhCH,0 \iieb 4
F F
. Y Step 6 Step § \
HsC OHQ‘N NBoC ~e—— QN NBoc <-—- N NB
L — Et00C,_ S

Step 77 HsC
V o HO

5 Preparation 63

Starting with 3-bromo-4-fluorophenol, use the procedure of Preparation 30 to
obtain the title compound as a yellow oil.

Preparation 64

i S /—\
64-1
o F
Step1.  Q o
)—OF —_— N N-Boc§t—e-92-> Preparation 64-1
HsC £ HsC A
F

Step 1: Treat 2,4,5-trifluoroacetophenone as in Preparation 57, Step 1, to obtain the
Boc-piperazine as a yellow solid.

Step 2: Deprotect the product of Step 1 according to Preparation 26, Step 4, to
obtain 64-1 as a yellow solid.

10

15 Similarly produce Preparation 64-2 as a colorless oil.
/\
NC N NH
\/
F 64-2

Preparation 65
F

HSCO:QN NH
A V—
HO 65-1
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HO 65-1 WD 2004/ 094431 PCT/ US2004/ 012471 - 48 F F F
F HO _O/ Step] H3CO\ / Step H3CO\ / Br St=~1H3CO

WO 200489443H3000C H3000C H30000 HO FStep 4 PrephCHUSING/012471
65-1 S~ te5 H3CO Br TBS-O-48d: Treat the ester
(1.42g9, 7.7mmol) in DVF (20nml) with NaH (60%in oil,
0.46g, 0.28g NaH, 12mvol) and CH31 (0.62nl, 10mmol).
Stlr 18hF2313nd partitior with Et OAc d5%c:3|tr|c aci

Q 1ep[§ ﬁe@g| n dy Y ﬁm »2

conce te to in thel-g*et:ﬂes a yell o@g%% o
Bg@pOg: Conbi HQOQG)@ product C®Ep 1 (1.
and iron powder (0.01 8g) in CH2CI2 (Lo
dropwi se Br2 (0. GADCEKE A
18h and wash w%ﬁﬂg\/\]ﬂb}'?@?g then 1 4 Dry (MgSO4)
and concentrate to obtain the brom d as a yel l ow

Siep $polTreat the ﬁteip(‘i:%zgﬁo?mnmm indDidF480on)i with diakH (@9 % in oil, 0.46g,

0.28 48R ThnihaibbaRcH buba8n fbrim i pSir 2y i pbdilhiwitn EtoAC

and %@Itn@bc@p@dvh%h witted NONB R, Beal bringy ene (MigsOh) ard bancéntrate to
concentrate and partition with Et OAc and sat. NaHCO3

obtaiyheiier asviyallow ehen brine, dry (MySO4) and
| i .
Ste te@pﬁﬂbﬁ%gﬁs???&ﬁ%f@t%&? (1% V@m%l)%ﬂﬁhér?t%bﬂhbr §189) in

e product St e
CHzChcdSaml)ii Addtdropwispdira(0. éémdl,sﬁ 7men@lpinCHYGladbod). nStir 18h and

wash\)dn{lﬂ\'/rvl 35yl Im% Q%Qﬁﬁgdﬁﬂgnﬁpgﬂg%ﬁqagg t&to%?alﬁ the bromide
asaféll@ﬂﬁé(ﬁld on 5 to obt a| n 65-1 as a yellow solid. For

Step &L Gabblse 0HN2D ORI RISsdct 94 S 3 [ 5@l Finig) i THF
(15m@b?a rogms%f ér@méz@ B ?HFOB, B, 8$4rﬁﬁﬁ>|)4 H@Qt a'i ed°@ 18h,

In the ar erazine as a rovvn oi |
allow bicbial, giench m@paeﬁtanoh cepcentraie)and patition wnth litQACFamT sat.

NaHCB WA FPwith WS, Blenbiife, &R, \MsB,) £h§RoREentrate to obtain the
alcohol as a yellow oil.
Step 4: Convert the product of Step 3 to the TBS ether acccording to Preparation 48,

Step 1, to obtain a colorless oil.
Step 5: Treat the product of Step 4 with piperazine according to the procedure of
Preparation 5 to obtain 65-1 as a yellow solid.

For Preparation 65-2, methylate ethyl 5-bromosalicylate and reduce with
BHs-Me,S. Treat the resulting alcohol according to Preparation 65, Steps 4 and 5, to
obtain the aryl-piperazine as a brown oil.

H3CO:§j>-N NH
s
HO 65-2

Preparation 66

F
/N
%N\_/NH
o
F F
Step 3
HgCOQMH co pr S0, HO‘Q—Br——E» E/@—Br

Preparation 66
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H3CO H3CO HO 0 Step 4 25 Preparation 66 WD 2004/ 094431
PCT/ US2004/ 012471 -49 Step 1: Bromi nate

wo bavafopmar at rol e as in the procedure of PreparkdT/o82088012471
Step 2. t_ ep 2: To the prddluct of Step 1 (11.7g,

50mol) in CH2Cl 2 (50mM ) at OC add dropw se BBr3
(7.5m, 79mmol). Reflux 2h, allow to cool, and
Step palarbmmnte\ﬂubm\mrahsoleaasdn thapeocediry of MyS@rption 65, Step 2.

trat h t j h
sten 85 ERBIORuGS SIgb B A, BUMul i CHG1a o AL6°C B6a
dropvilé® Smes (TJSm‘BtﬁmnﬁloGﬁ F@@qu%’ﬂ@ﬂbw eiddal, and partltlon wnth ether and
br onochl or omet hane 36mm| and CS2CO3

walerg i MoS ) mmqewm ahghrorapiogud Oh siligpy 9 gbiaig e catechol

as a @ gllter and partition with EtOAc and water. Dry
CQI! and concentrate to obtain the ether as a
Step $eCambioelihe poodiic of $1:ep’ 245100 RBémpnalpwith iwbrmechler@nethane

7R PR TC2e oS EEE 5 SembRul ERBH, 8t 2t gy g, alow

to cod) illterpéﬁ@ paditiodnwi@ EtGAc afdWater.~Dry {‘N‘i‘%SGz;ﬁ @Ad cdncknfrate to
H3CO S ep 1 o- H3CO 7 Br Step H C- CO Step

oblalrpm)%’thgi’%@)@;llow-@ HO 3 -\-0 15 Step 1: Broninate
Step & TrcdP e Brdu NSl B RS Wi e oS adcRrdiig 1P R PRIEGUE of
Prepeﬂatmimﬁtiom@taihéh@tiﬂelaompmtlnma@pa yellaw oidg, 9.1 mmol)
wi t h 2-bronvoet hyl hé g{aqlgg é71 02nm, 10.9nmmol) and
K2C03 in DWVF (15m). 18h, all ow to cool ,
and partition with ether and ter V\ash with 1 N

NaOH, dry (MgSO4) andé%@ﬁh’r—‘hﬁ to obtain the

ether as a yellow sqli 3:\Ireat the product of
Step 2 with pip erazw?e dlngtothe procedure of
Preparagion 5 to obtaign the title conpgqund as a yell ow

oi | e tion 68 Fsfed 20 / NH 1 Bieh3C F 25
, H@x@ﬁ% ‘@"83 T baraﬂ‘ Grep6@tidn 67

Step 1: Brominate 5-fluoro-2-methoxyphenol accordmg to the procedure of
Preparation 65, Step 2, to obtain a yelldw solid.
Step 2: Combine the product of Step 1 (2.00g, 9.1mmol) with 2-bromoethyl methyl
ether (1.02ml, 10.9mmol) and K2COg in DMF (15ml). Heat at 90°C 18h, allow to cool,
and partition with ether and water. Wash with 1N NaOH, dry (MgSO,) and
concentrate to obtain the ether as a yellow solid.
Step 3: Treat the product of Step 2 with piperazine according to the procedure of
Preparation 5 to obtain the title compound as a yeliow oil.

Preparation 68

HO F
F C)_\O‘@—N,—\NH
3 68-1
F3C

F
A\ N\ Step 1
HON NBoc =P 3= HO O—.—N MBoc P2, Preparation 68-1

Step 1: Combine the product of Preparation 30, Step 4 (1.60g, 5.4mmol), with 1,1,1-
trifluoro-2,3-epoxypropane in DMF (3.0ml) and heat in a sealed tube at 95°C for 20h.
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Step 1: Conbine the product of Preparation 30, Step 4
(1.60g, 5.4mmol), with 1,1, 1-
W0 piotlogaBd- 2, 3- epoxypropane in DMF (3. Orl ) andp¢iEEB20041012471
a seal ed tube at 95C for 2050-WDO 2004/ 094431
PCT/ US2004/ 012471 -50 Allow to cool, concentrate, and
chromat ograph on silica to obtain the ether as a
AllowMe!dodl contetraiel and lahmsmamgtapmen silicd o Dbtdin e pthkr as a
accordi ng to Preparation 26, Step 4, to obtain 68-1
yellowisolid.yel Tow oi|. 5 In sinilar fashion, but enploying
. hl | & . ' ioptB®D,
Step &' HAGREL ] Dok Bt Bl e qRing O rohBRIcP R Sio o
obtait882i & epallawiah 69 F H3C (r)\ NH HO- u F 10

Reduce, t he ,product of Prep ' . [ I .

35 Sy reriory fienbioyin e dbactoBinBng O Er Britho bt step,
prodLﬁ,@lPl‘épaFﬁtm@Ql on 70 H3C CHa t a\/ Fn HO1 HF

EtOOC-a( CH3 F » HCH3 F HOQ J N NBoc Step O N _ NBoc

te-P2>HOO\ v B Preparation 70 Step 3 15 Step 1:

Anal ogously to Preg%r_\aj)'ﬁf—l-\ﬁﬂeg % treat the

product of Preparation 307 Step 4 8/ th et hyl :

2-bronoi sobutyrate to ghpphmatibAegester as a yellow

oil. Step 2: Reduce thé& pro EC of Step 1 according to

Preparation 12, Step IJI to tain the alcohol as a

colorless oil. Step 3-° t Nipe product of Step 1

accordi ng to PreparatiHh =/ Sttep 4, and 20 purify on

PLC to obtain the title cbnpound as a yellow oil. ‘
Redugcé:grﬁ@ poduR of Pr%;b;araﬁbh ©4_¥-n &R MEoAE3} /3188 4310 obtain the title

2004/ 01247
compound as a yellow solid.

Preparation 70
/—\NH
HO O N\_/

F HsC CH; F HsC CHs F
/\ EtOOCJ( /\ /—’< /\
HO—@-N\_,NBocSﬁE-L OO-N NBocSteL 2 HO O—@—N\_INBOC

"
Aep 3

Step 1: Analogously to Preparation 67, Step 2, treat the product of Preparation 30,

Preparation 70

Step 4, with ethyl 2-bromoisobutyrate to obtain the ester as a yellow oil.
Step 2: Reduce the product of Step 1 according to Preparation 12, Step 1, to obtain
the alcohol as a colorless oil.
Step 3: Deprotect the product of Step 1 according to Preparation 26, Step 4, and
purify on PLC to obtain the title compound as a yellow oil.

Preparation 71
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-51 FFFFF HO\ HCO\ --~ H3CO\ HOp Step 4- O
Step 1 3 - Step2 O- Step 3 HO Br Br F Step 5 / \
wee@pasesi on 71 ~Step 7 (r) Step 6 (r) H3 CCP¢3082084/011 2471
Met hyl at e 2- br ono- 5- f | uor oph&nol according to the
procedure of Preparation 33, Step 2, to obtain the

ether as a colorless oil. Step 2: CooI t he product of
Step F (5 369, 26.8 mml) in ether (100n) tb -40C and_fF
exang, te 4
H§7 ‘,atep V[!} ?8? 8gtep 313. }:ﬁ
tBrwarmto OC, gand stlr 2h re Add al brom
(3.80g, 31 nmml). Allo warm_stir 18h and fid¥eSeps
through Cel i bRpaisiyiw atO B LR Hney Dry
(MyS™4) and concentr at eHg@o P t he I und
as a yellowoil. Step 37 DEnethylate t he product of
Siep §t éfeidymic QFMbn@-Mluermi‘mfwl ao@ordmg istibp pocadure®f Preparation
btain the. enlasaa oil. Steps 4-5: Treat
33, SerPeQ o%ﬂ@@agﬁeg?g&%ag “to the procedure of

Step B @yl e prodiikt of StedP$ (8. deG inirol i athiert(heomi)her40°C and
after chromato g aphy on sillca as a col orl ess o

2dd coppgise N BUbTABHIdn (AR o B o3t raneD. Sy AaHg (3-489,
13. 1%%»%9&53& warmftoﬁff ooahatdq? Bh r@éng &gaﬁ# HerW%]gS 80g,

' ow ol r eat
31 mrmlpdmiowdb vﬂrsrp sﬂr #8ln hamd bberathrcmgraeehiedu\ﬁdgsh withtaat. NH,CI,

o BG83 B0 AR RRLDPaR s 3Pl B Sk o g .

Step BH Derhiethyle e prddudoof Stern2 heBoling to\Phépassticst €, Step 2, to
reparation 72 20 Step 1. To the product of

obtalrpmq)ahgmlﬁ a8 yelpwils' (2. 509, 8.5mMml) and bis(2

__Q%QO 'Bl%?gi’ﬂe {dﬁ[:t &ﬁl t’e%go aledVaimRY to the ﬁb&ddragiﬁreﬁék@non 21,

wat er (15m Heat
Stepsst anall 2, dwabmam(bm etmﬁ@ﬁi@aphmmawmnhy @ Aidea asd oplodess oil.

s b e US54 BTV D EPRY

65, Sk, tb aﬁawmemomm&g eflbivasil. 26, St ep ) to 25
obtalnthetltle oun asa el | ow

Step zoﬁzgqjglaggioqn@tp ggpgra ne accor |ng to the procedure of
Preparation 5 to obtain the title compound as a yellow oil.

Preparation 72

F
am ™\
O N N NH

F

H2N—©—N N-Boc——> Step 1 0] N—@-N N- Boc—> Preparation 72

Step 1: To the product of Preparation 13, Step 3 (2.50g, 8.5mmol) and bis(2-
chloroethyl ether (1.33g, 9.3mmol) in EtOH (20ml) add KOH (0.95g, ~14mmol) in
water (15ml). Heat at 95°C 5d, allow to cool, and partition with ether and water. Dry
(MgS0,) and concentrate to obtain the morpholine as a yellow solid.

Siep 2: Deprotect the product of Step 1 according to Preparation 26, Step 4, 1o
obtain the title compound as a yellow solid.



-52 Preparation 73 OH- | r-\ 01)-N NH OH O TBS
Step 1 Step 2 O\ 91 --~- 0 :1 Preparation 73
w@onm9443t he al cohol (obtained by the procedurkCDUS2004/012471
Synthesis 1997, 23) 5 acc®&ding to Preparation 48 to
obtain the title conpound as a yellow oil. Preparation
74 HO-_ O O\/ N\---/ NH74-1 HO O-~O TBS i-b-Br
Step ~ Step Preparati ofréparation €3t t he al cohol
(obtai ned by the procedupg of Bioorg. Med. Chem
Letters 10 2001, 2783)—-@according to Preparation 48 to
obtain 74-1 as a yel |l dw g&\i d7—For Preparation 74-2,
Boc-protect 74-1 accordrg/ 5’@%& ation 13, Step 2,
and rmet hyl a(éﬁ according to Brgpar ation 33, Step 2.

Depr ot ecttfhe resul ting ne er| al according to
Pr epar at{ on Stﬁﬂavn (t 0)=8Vt aiGtefPreparati on_74-2 as
a yel | ow&d .I H3CO= ©—Q- =7 RIHpreReration 73

Preparation 75 F HO\ / NH H3COF TBS, F O TBS F
r@@verl\ﬂweralg@l@olst)b;@lr@d\bw%@rosesprezoﬁ Syniesisd897, 3b

5 accorqogé?chE?g% éﬁ?n ég/ Bt alﬁ\th?u“e ﬁOE“&C&”"\?P#_%Qs’EM% 7510
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Preparation 74

HO
b
/~ N\
o@-N NH
TBS

_}_—Q— Step1 }—Q— St ep —— Preparation 74-1

Treat the alcohol (obtained by the procedure of Bioorg. Med. Chem. Letters

2001, 2783) according to Preparation 48 to obtain 74-1 as a yellow solid.

For Preparation 74-2, Boc-protect 74-1 according to Preparation 13, Step 2,
and methylate according to Preparation 33, Step 2. Deprotect the resulting material
according to Preparation 26, Step 4, to obtain Preparation 74-2 as a yellow solid.

HsCO
%
-@— ,_\NH
© N_NH 240

Preparation 75

F
HO /
N NH
HsCO —
F F O-TBS _F
HsG C ™\ TBS~o \ <; C N,_\N-B
o) NuN-BOC Step 1 N\__/N Boc Step2 N A
O-TBS F O-TBS F ,/Steps
Step 5 Step 4 I\
Preparation 75 ~—— §—‘-N N-Boc <——p§—®-N\_/N-Boc
HaCO HO

Step 1: Combine the product of Preparation 37, Step 1 (2.95g, 9.2mmol), with EtzN
(1.53ml, 11.0mmol) in CH2Cl, (15ml). Cool to 0°C and add t-butyldimethylsily! triflate
(2.21ml, 9.6mmol). Stir 2h, concentrate and partition with ether and water. Wash with
sat. NaHCOs, dry (MgS0,), and concentrate to obtain the enol-ether as a yellow oil.
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Step 1: Conbine the product of Preparation 37, Step 1
(2.95g, 9.2mmol), with Et3N (1.53m, 11.0mmol) in
W@RR@24461L5n1) . Cool to OC and add t- butyl di mepdy/USI00y012471
triflate 20 (2.21 m, 9.6mP8l). Stir 2h, concentrate
and partition with ether and water. Wash with sat.
NaHCO3, dry (MgSO4), and concentrate to obtain the
Step endisssive thepraduct bf Stepi [(4.006) QMGBMSIH?_CIZ (25ml). Cool to

0°C andAd AT o HergS AR AR (10T BUDBETETMelboptt 4 Wesh wih
sat. I\?eﬂ‘ib@?ddﬁgwsvjﬂp%m:%&é e &rbﬁ%tg h?orpém%%osobt)am the

wash with sat. ,
kelorlﬁo&&émhﬂ@t@hdand chr omat ogr aph on si I ica to obtain the

A
e BeoRbE Sghod o7, A THE NS RBAFNABH, 0.000g
2. 4m(r@é)0®& .3h, Mrpmtlt)osré)?tthretﬁér . arahdater tDryl(Mgsmg haed belrt]centrate
and _wat er.. and concentrate t tain t
to obigin, ifie QUQBI?E(FX@% %/E%"%P il. Step Z eDi sgolovealt he °
Step @J L[ﬂ@sdlf/@%én@i‘e p?b&@cﬁof@t@lé% aﬁb\@\tﬁ Iivi’@i BmlﬁdAdBNéH (60% in

% 1n

oil, 0.1609:0.08Ag N, Q:Bmmfplm St rtmin, @ﬁ@dq CFid 6.18m1, 2.5mmo. Stir
e Wi pet ke, SOAMBY are ore bR (e ne

crudedéther 86 @pydllowDditsol ve the crude product of Step 4

sten B2 HiFsPie 16 GhCeRmORPLOSIED A AbSia TR (5B OBy yitir 0.5
and &Nﬁ&%ﬁtea%mwﬂeaq I &hndrifta ARE @xnat:twnh Ul-llzeIé? ougogn@em) and

as a yellow oi'll. 15 Preparation 76
concqntyatettwﬂbtatmthetlﬂ@pemoucw@aaaFeMtWRNBoc Step 1~ O N
NBoc Ste O N NBoc tep ?Pre 9 Gﬁ on 76 Step 1: Treat

t he product of Prepara p 4, with nethallyl
brom de according t & rocedure of Preparation 6,
Step 1, to obtain the e brown oil. 20 Step 2:
To the product of Step 1o g%‘rm in t-BuOH
(40m ) add N net hyI rmrpho e- NOXi de (4 1 g,

35mm| ), pyridi ne , 26mm| )'10 vvat er (3rrfl)

AddfOosO4 (2.5% i n 88n1 Heat at
HO qh. abd Bepio Nan fey Sten 3
eMtate and part on\-w t h Et OAC an B ypier
I\/gSO4) and concentrate to obtain the di oI as a beépﬁ]'anon 76
oi |, rotect the uct of p.2 . .
Step 3. dspal g RTBCRFT IRPAEAIODED: St Aawith ghe{Diligh Homie according
the tHe proBeGYERGUBGpaFatfons, B A, ko obtain the ether as a brown oil.
Step 2: To the product of Step 1 (1.75g, 5.0mmol) in +-BuOH (40ml) add N-
methylmorpholine-N-oxide (4.1g, 35mmol), pyridine (2.1ml, 26mmol) and water (3ml).
Add OsO4 (2.5% in +BuOH, 0.188ml, 0.18mmol). Heat at 75°C 20h, allow to cool,
and add 20% NaHSOs; (12ml). Concentrate and partition with EtOAc and brine. Dry
(MgS0,) and concentrate to obtain the diol as a brown oil.
Step 3: Deprotect the product of Step 2 according to Preparation 26, Step 4, to
obtain the title compound as a brown oil.
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WO 2004/ 094431 PCT/ US2004/ 012471 -54 Preparation 77
FNNH OCH3 77-1 FF O DBr Stepl \ DBr Step
wee@pasasi on 77-1 O CH3 0 CH3 Std: Conbine  PCT/US2004/012471
3' - brono- 4' - f1 uuor oacet ophe?thne (2.60g, 12. Ommol),
ethylene 5 gycol (3.3m, 59muvol), and TsOH H20
(0.23g, 1.2mmol) in toluene (60mM). Reflux wth water
separ ati on (Dean- St ar kPréparatibn 74 | ow to cool, and
partition with hexane ange 1 N NaHCO8. Wash with
water, then brine, dry £pSe4, and concentrate to
obtain the ketal as a\cptod| @8k oil. Step 2: Treat
the product of Step A_yth piperazine according to the
procedure of 10 Prepakgtion 5 tg-optain 77-1 as
rosettes, np 53-6C. In simlar fashion, convert
3 brormacetoﬁenone to Prar ation 77-2. NNH O/
, - BFEEBX?;.\ plophteidhry1 01 Step
S N NBoc tep3
Preparati o/K78-1 15 e N N Boc Step 1: Conbine
oxet an- 3- ol QHprepared &€brding to J. Org. Chem 1983,
9%;?ommﬁ%%%rgrﬁam%hoﬂf&éeporﬁr@déﬁ@q%dga Ryl Orﬁmou)r ewene

I N wat er

ycol §3:3ml} 59inmalktaad 'IZS@lﬂszcB(Q 23s2.h1 .2mnpgt) in Wéuer@ @Qnan Reflux

it 3616500 1050 STEATRY R, BB AP ) B3 e anc
1N NaHEQar aNash with vitep, thenibirinet Hey (Mg8iDg); and olanepairaiu torobtain

30, Step. 4 according to Preparation 6, Step 1 (120C
the kqtgh{)lg a9Igassidl t he ether as a yel | ow oil .

Step 2: Treat the product of Step 1 with piperazine according to the procedure of

Preparation 5 to obtain 77-1 as rosettes, mp 53-6°C.
In similar fashion, convert 3'-bromoacetophenone to Preparation 77-2.

pN NH
-
O

CHg 77-2
Preparation 78

0 F

N
o-pN W g
I_—L Step 1 CI)_—L

Ste
>—E—2> -@—N NBoc -—p—> Preparation 78-1
HOON NBo:

Siep 1: Combine oxetan-3-ol (prepared according to J. Org. Chem. 1983, 2953,
3.64g, 52mmol) and p-toluenesulfonyl chloride (1.9g, 62mmol) in water (10ml) and
add NaOH (3.3g, 83mmol) in water (4ml). Stir 2h at RT, then 0.5h at 65°C. Filter and
chromatograph the solid on silica to obtain the tosylate as a white solid.

Siep 2: Treat the product of Step 1 with the product of Preparation 30, Step 4,
according to Preparation 6, Step 1 (120°C 18h), to obtain the ether as a yellow oil.
Step 3: Deprotect the product of Step 2 according to Preparation 26, Step 4, and
purify by PLC to obtain 78-1 as a yellow solid.



Step 3: Deprotect the product of Step 2 according to
Preparation 26, Step 4, and purify by PLC to obtain

w(@ 3e01/0g&3n yel | ow solid. WO 2004/ 094431 PCT/US2004/012471
PCT/ US2004/ 012471 -55 SinriS&dy, convert
1- (3- hydr oxyphenyl ) pipe razine to the Boc-derivative
according to Preparation 13, Step 2, then treat as in

StSipylagly seanveriab¢3-ayd mx;aplhemyi)puﬁérezmbab itioe BB&-cHarH@n\’ie
Preparation 79

accoy(ﬁhb MP%M&[?{\‘I% éspgg%%ﬁhgp tigat @grl Steps 2 and Q,\,apgve to obtain

Prephietbidh 782 @isth pglidvpoffr eparation 33, Step 1, to obtain
the title conmpound as a yell ow, solid. Preparation 80

\ / NNH HO I 10 CH3 {rdaty 1 g 3- br onophenyl)

et hanol according tg Pr ¢F%r at+6n 48 to obtain the

title conpound as %@'d?f white sojd.d. Preparation 81

F~ - TBS'Nv NH OHCH3 81-1 FFF\ Br Step HO
5 Br Step Br Step Preparﬁ_ﬁmo TBS~10 15 CH3 H

CH3 H CH3 Step 1: To ﬁl) aet hw-h- CBS- oxazabor ol i di ne
(1.OMin tol uene, / NW add BH3Me2S (2. OM
in THF, 3.0m, GOTm)I) h and cool to -78C.

st o R O TSgh SB Bl
Step NetHplitabmihe. titeosurepourat as aryéliotrsoliet ogr aph on silica

to 20 obtain the al coh as colorless oil. Steps 2
and 3: Convert the procdeRaigHio 1 to 81-1 according

to Preparation 48, p_ \
N NH
N/
HO

10 CHg
Treat 1-(3-bromophenyl)ethanol according to Preparation 48 to obtain the title
compound as an off-white solid.

Preparation 81
F

/\
N NH
—

TBS,

0
A cH,

Step 1 Step 2
p p p p p --——>- Preparation 81-1
CHj

Step 1: To (R)-2-methyI-CBS-oxazaborol|d|ne (1.0M in toluene, 7.1ml, 7.1mmol) add
BH3'Me2S (2.0M in THF, 3.0ml, 6.0mmol). Stir 0.5h and cool to -78°C. Add 3’-
bromo-4’-fluoroacetophenone (1.50g, 6.9mmol). Allow to warm to -20°C and stir 5h
at-20°C. Add slowly MeOH (20ml). Concentrate and chromatograph on silica to

20  obtain the alcohol as a colorless oil.

15

Steps 2 and 3: Convert the product of Step 1 fo 81-1 according to Preparation 48,

modifying the work-up of the piperazine reaction by concentrating, partitioning with
CH.Cl, and water, drying (MgSO.), and concentrating to obtain the product TBS-ether
81-1 as a yellow oil.
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15

nodi fyi ng the work-up of the piperazine reaction by

concentrating, partitioning wwth CH2CI2 and water,
waoleaoifog46VgSO4) , and concentrgting to obtain tPET/US2004/012471

product TBS-ether 81-1 as 'é_’%&/‘el low oil. WD

2004/ 094431 -56- PCT/ US2004/012471 In simlar

fashion, using (S)-2-nethyl-CBS-oxazaborolidine,
pripgiiak ﬂaéhmnsrngr{@ -2- meﬂp&ce%@praaqbqoh@geapre\me

ena@bhber Ere t?or?S\l N ) ﬁeﬂb@vg -2 Starting with

o heénorie, sitmlar fashion prepare the
pair of 5 enantl omers Preplration 81-3 and 81-4, as

yel | ow oi | s. Preparatlon% NNH TBS\ - v O
H CH3 Preparation 81B% 8% /-,\ N\H O CB
Preparation 82 | --' O N-NH ONv CH3\ Br \ / Br

Br -~ H30RS -> ~--s Prefdbati on 881-%0 Step 1 o-(

S8 acblschiioaethibhers e S do G bitdarg th pairof

enantiohrs P@e;ﬁ@iaﬁonm-s)aﬁdw-@,iésré @llonooilE.ng to Preparation
50, Step 2. Step 2: Conbine the product of Step 1,

(3.33g, 11.9mmol prrapgrafdp@iosd ne (3. FIN /_?ﬁmrm)l) in
CH3CN (1 Om). Hoat ot 90 4h, id 0 (oo ool
concentrate, and partition vvlth golgér and water.
Extract wwth 1 N HCl, basify the agfiéblygs wi th Na2CG3,
and extract with CH2Cl 2. Dry (MgSO4) and concentrate

to obtain the titpgpa@Epa@Idas a 1 nge oil.
Prep > 2 phWﬁ"

Preparation 83 \
(@]
CHs

Preparation 82

N NH
~

Br
S Preparation 82
HO—: Step 1 Oz -—: Step 2 0O N-j tep P

Step 1: Convert 1-(3- bromophenyl Yethanol to the methanesulfonate ester, a pale
orange oil, according to Preparation 50, Step 2.
Step 2: Combine the product of Step 1, (3.33g, 11.9mmol) and morpholine (3.31g,
38mmol) in CH3zCN (10ml). Heat at 80°C 4h, allow to cool, concentrate, and partition
with ether and water. Exiract with 1N HCI, basify the aqueous with Na,COs, and
extract with CHxClo. Dry (MgSO4) and concentrate to obtain the title compound as a
pale orange oil.

Preparation 83

/_\
HaC

HO CHj
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NH H3C HO CHs 83-1 WD 2004/ 094431 PCT/ US2004/ 012471

-57 FF \ Br (-Br 000 Step 1 H3C Step Preparation
W@3001/094401 CH3 Step 1: To net hyl PCT/US2004/012471

3- br ono- 4-f | uor obenzoat e (-35%28, 13.Qmol) in ether

(30nl) at OC add dropw se MeMgBr (3. OMin ether, 11

m, 33mol). Stir 1 h and pour onto ice. Acidify with

1 N HCl, separatfe the ether, fwash with 1 N NaHCC3, dry

(MS™), and ogcentr at =® %bt ain the product as a

colorless oil tep,2: Tremt/ the grgdéct of St ep 1

Wi th pi pee@@Cne Sieedr ditstylt o t hestgr e EEAFEIWES-

Preparation 5 to obtai HB3XHs as of f-white crystals, np

' 7 [ .
sten & gl B naae ok R Bk L 4 et in etner (som) at
0°C agd|drowise||\nﬂ\nog$f I(\B.HN:-BCeth@r, g@n?t@?ﬁ%'n@). gfifm@ﬂgifmr%to ice.
- . rea ro ct.O reparatl on
ciaitii T4 HEg sarats s eihel WasowtotN HeBipea enoasOn and
concepitadd t sgir ih! ﬁ%ﬁ&?@%@:ﬁﬁle\ég'dilpw oil. 15

Preparation 85 H Reduce 4- brono- 1-i ndanone

Step 2:p T egpd e PERBISE @f Sien & vainpiperazinmeacagding to2he p)ocr:]edure of
[ ' ) t tot
Propaffi 81 Bbizfh, B30 a% Shfhie’ s I 470obE i ng to

HneprealagousfasiionSfreps 3Zbrantbadetdptienonerolitiee Preparation 83-2,
"TBS- otected 20 aryl - pi perazi ne accordi ng to Exanpl e
a yelloyso ‘ep 2, to obtain the title conmpound as a brown
oil. Preparation 86 O0O/RC F=®-~
N NH
et

HsC
HO CHs 83-2

Preparation 84

F
3O
O
HO —

Treat the product of Preparation 71, Step 4, according to the method of

Preparation 48 to obtain the title compound as yellow oil.
Preparation 85

HO
I\
N NH
—/

Reduce 4-bromo-1-indanone (prepared according to Synth. Comm. 1994,

2277) according to Preparation 33, Step 1. Convert to the TBS ether and react with
piperazine according to Preparation 81, Steps 2 and 3. Deprotect the TBS-protected
aryl-piperazine according to Example 18, Step 2, to obtain the title compound as a
brown oil.

Preparation 86

o)
HsC F
ba¥e
—  86-1
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N -= NH 86-1 WD 2004/ 094431 PCT/ US2004/ 012471 -58 O O

TBS F TMS F H3C F F Br Bra Br -: Br Preparation 86-1
woke@p/ 04443t ep 2 Step 3 Step 4 alpp 1. To PCT/US2004/012471

di i sopropyl ani ne (6.26n, 4¥hmol) in THE (80nl) at

-78C add n-BuLi (2.5Min hexane, 15.1 nl, 30.2mol).

Stir 0.5h and add dropw se 2-bronof| uoro- benzene

(q:009, :'l?x <3mol ) H E (5m). S{Q7B2h and add
|

t hy chl o? (4 92 % 7mol ). Stir 2h,
V\H—eﬂl@f 6 & e’St Ptepayation 86-1
t h Stk ant—and S\%’t?e sHStWi’?h i ne, “dry (MySO4)

n i l)aat EB‘?@‘a’ddlh-B Li
ﬁ%w%%W%2%§WWWW@ﬁ .

(2.5Midn Fexaoe) 15.ambrBERmmabndjir 8 andiadd deaRpwise l@r%fmluor&

o
(4.92/ph) FEmat). 1St HClalloWrty wdren, Gl 8l sonlzs?qemm? partition with
hexarg %%&%@%ﬁ@ﬁ taL ¥ ,tcﬁg (igggégﬂgg@nafcogﬁr&r e tﬁ' gtqlﬂ ghe silane
as ay%“bw gnol - et her accor ding to Preparation 75, Step 1

react with piperazine accordi n%yt_'o Preparation
Step 20 Coobta01C asusparsianyliAlcly (4417 343mmal) dn fHzbde (30ml) and

st BB B ooy O Ao BheSEBIRE Bt f St

(7. 7O§3¢\MhiﬁlﬁﬁmZCHE@|§ lQqut)l Btirdh i@l a3 N HAL. Ry 8w CHz20l:

d
(MgS el FACTEAMSE BLAR. the SetPrd aaa YHEW Heohor
Steps?§ gﬂadx QE)nV@rtﬁ’ﬁ@ Prochidt @f Si8p Pantbhaisily |8e7no1 emeraac;cekdung/to

imlarl K convert 1-(4-bronop hen E’ anone
Preparetion #paBiep brihgn reactaviflepipsinzes aacorgmg f@d’rf@ Afation 5 1o

P yridine to Preparat|on 87-3, a yellow
obtairf BT g%?geg@#gﬁ 87-2: HOCH3 / \ HH "--~

Plregienilar fashuc&V startifg with 2/6-qliflibtobrindbnzene, produce Preparation

86-2, a yellow solid.
0
H3C—§ F
/—\
N NH
\n/
F

Preparation 87

HO
H3C>_©—N,_\NH
—  87-1

Reduce 1-(3-bromophenyl)-2-propanone according to Preparation 33, Step 1,

and treat the alcohol according to Preparation 48 to obtain 87-1 as a yellow oil.
Similarly, convert 1-(4-bromophenyl)-2-propanone to Preparation 87-2, a
yellow solid, and convert 3-bromo-5-acetylpyridine to Preparation 87-3, a yellow oil.

Preparation 87-2: Ho—( .
N NH
Preparation 87-3: j}m NH
HO

CHs
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WO 2004/ 094431 PCT/ US2004/ 012471 -59 Preparati on 88

F (r)\ NH HOOCCH3 FFFF OBr Step| D\ BrStep
waB®409BsStep TBS \ H3C Br 3 O Step 4 O O TBETUSM0H012471

TBS' O\ Br Preparation-8&¥- Step 5 OCH3 Steps

1-4: Treat 3'-brono-4'-fluoroacetophenone according to

Preparation 75, Steps 5 1-4, to obtain the brom de.

Step 5: React the prodBedpaphtiéii 88 4 W th pi perazine

according to Preparation 5 to obtain the title

compound as a yellow oil. BPreparagtion 89 F F\ NH -

u OCHB FFFF\ 6Bred-Bi FNArStep 2 F\ Br Step

3 Preparation 89 O 11dQ CH3“-TBS Step 1: Conbi ne

2, 4-di br onof | uor obenzene (6,,00g, 31 mml) and AlICl3

(10. 4gF, 34.3mml ) and heat to 60C. Add dropwi se

ch 4

acety .66g, 47mmol).FHeat at 95C_175h,
co O¥tepAnd Bdd HeRcvpter / NgpStehdic tp&iC g ) .
Ext t wWith edsér, dry (MyS®Y, concent icat €=e

ot Do [ . Ep4
H mat ogr apF—on_silica to obdain the ketoch,a
bro®n oil. Stefs™5and 3: Tre& the product &f7Step 1F

according to Preparation 86, Steps 3 and 4, tegoby
the title conpound as a yell ow,:cpédaraﬁgrqg@ai_au—on(ﬁo

. | Step 5 OCH,
Steps 1-4: Treat 3'-bromo-4’-fluoroacetophenone according to Preparation 75, Steps
1-4, to obtain the bromide.
Step 5: React the product of Step 4 with piperazine according to Preparation 5 to
obtain the title compound as a yellow oil.

Preparation 89
F

F N NH
-
0

CHs
F F F
<:,> > 5 '> — F Br——> Preparation 89
F BrStep 1 F Br Step 2 Step 3
0] O
CHs TBS

Step 1: Combine 2,4-dibromofluorobenzene (6.00g, 31mmol) and AlCl; (10.4g,
34.3mmol) and heat to 60°C. Add dropwise acetyl chloride (3.66g, 47mmol). Heat at
95°C 1.5h, cool to 0°C, and add ice-water, then conc. HCI (15ml). Extract with ether,
dry (MgSOy,), concentrate and chromatograph on silica to obtain the ketone as a

brown oil.
Steps 2 and 3: Treat the product of Step 1 according to Preparation 86, Steps 3 and

4, to obtain the title compound as a yellow oil.
Preparation 90

 —

»
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\' NNH (N Q3 WO 2004/094431 PCT/ US2004/ 012471 -60
Treat 1, 3-di bronobenzene with 1.1 equivalents
woreroplogd4sne under the conditions of PreparatiPOT/BS2004/012471
Treat the resulting aryl-nm®0phol i ne with piperazine
under the conditions of Preparation 5 to obtain the
title conpound as a yellow oil. Preparation 912 F S\ N
NYdat HQ-GibfdtRoBdnZeriRenith 13t bhvivaleits nogplullieeanidde fyele
Wth Et MyBr under_t he condi tjons of PreI ara‘fli on 30..
conditignsdfareRnEationdat Trart the iesuting anmreolREcRitPlhsTene under
i - ' ik iellow/|dil.
the Cosﬁ ?ﬁhgﬂgigf ﬁg%é%ﬁlbﬂ rse%g?&%%tfﬂé -rir%l-e gﬁ I udgﬁ{c()j b%%e.d ehyde
with MeMgBr and 10 coRteparalidgieiesul ting al cohol to
Preparation 91-2, a sticky solid. F'\ NNH HO CH3
91-2 Preparation 92 \ MN{NH~B3C-SO 92-1 \ Br St ep,i
N N-Boc Step ~-N N-Boc{Ste® Pi¥Mbaration 92-1 v u
H3C-S H3G-S. H3G-SQ,15/Step T: Treat
3- bronot hi oani sol e W't A-gy2 equi egl_gnt s
N- Boc- pi perazi ne under the conditions of Preparation
5RésctaEbbrimo-Uhdudiobepialdelaianwiila Eillobr ondebihe camditipns of

To_th d S 9yl ) i :
Propeyaig0 oo cresret e peient Bloafio B Hipb e Feggaration 48 to
Ly I e NN
shnl similaxiashions rgagtiSrome-6giyorolkgnrzalds Yﬁ@ﬁ'f"ﬁ? baMigieand
L . ' 26, S 4,
convel i€ 15bying St 15 PRARAIh, 08 2 SUBITORY, T o1 | - For

t he anal ogous sul fon [ kg product of Step 1
with 3.5 equivalents m —

HO
CH3 91-2
Preparation 92
—\
N NH
N
H3C—SO 92"1
: —
Br Step 1 Q—N/_\N-Boc-sm—p% N N-BOCM Preparation 92-1
— _/ -
HyC-S HgC—S. : H3C-SO

Step 1: Treat 3-bromothioanisole with 1.2 equivalents N-Boc-piperazine under the
conditions of Preparation 5 to obtain the Boc-piperazine as a brown oil.

Step 2: To the product of Step 1 (1.50g, 4.9mmol) in CH2Cl, (25ml) add m-chioro-
perbenzoic acid (~70%, 1.68g, ~10mmol). Stir 2h, wash with sat. NaHCOs3, dry
(MgSO03), concentrate and chromatograph on silica to obtain the sulfoxide as a yellow
oil.

Step 3: Deprotect the product of Step 2 according to Preparation 26, Step 4, and
purify by PLC to obtain 92-1 as a yellow oil.

For the analogous sulfone, treat the product of Step 1 with 3.5 equivalents m-
chloro-perbenzoic acid to provide the sulfone N-oxide as a brown oil. Treat with TFA
according to Step 3 io produce Preparation 92-2 as a brown oil.

/N
N NH
\ —
H3C—S0, 92-2



chl oro-perbenzoic acid to provide the sul fone N oxide
as a brown oil. Treat with TFA 25 according to Step 3
w0 ooopopdace Preparation 92-2 as a brown oil. \PQI/NBR2004/012471
H3C- SO2 92-2 WD 2004/ 09443P1PCT/ US2004/ 012471 -61
Preparation 93 F TBS N NH O 93-1 React
3-brono-4-fl uorobenzal dehyde wi th cycl opropyl magnesi um
brom de under the conBrépayatoro93Preparati on 30, Step
6, and treat the resultant-al cohol 5 according to
Preparation 81, Steps 2,agd 3~ to obtain 93-1 as a
black oil. In si m'nlﬁgr 'r\bn,NH)bt ain Preparation
93-2 as a yellow oi [ A TBSV N“f\H 0 93-2 Preparati on
94 F FNN - u HF 10 Treat the product of
Preparation 89 with NaB ¥ accor di ®g-to0 the procedure
of Preparation 33, Ste , o obtain the title. .
coap Br%Oﬁ-WrPEW%ﬁﬁéhﬁ@e‘ﬂﬁg&V?‘BH"%'“’%”%'W Rigmide
, 0 R ieaDIt& alSIeR
underzt:ﬁév%mop Eﬁ@%&gﬁﬁ%@ﬁ?ﬁg’ té’ géﬁlg%rr‘cgggr ati oﬂr?gglo, Step 6,
5  according ibRrapaiation SiipSieps Aandrdide obkain §8ntipsiadplaciepil.

SRR ot Poreih Efaparliin 82 o 4oy 1.0 compound

N\
TBS, @ N__NH
o

> 93-2
Preparation 94

10 Treat the product of Preparation 89 with NaBH, according to the

procedure of Preparation 33, Step 1, to obtain the title compound as a yellow oil.
Preparation 95

F
N\
N NH
\n—/
HO _TBS
HsC —O

Treat the product of Preparation 88, Step 2, with MeMgBr according to
15  Preparation 30, Step 6, and then with piperazine under the conditions of Preparation

81, Step 3, to obtain the title compound as a yellow oil.

Preparation 96
F

N NH
\ -
O
CH

3
F
g Step2, Br €23 preparation 96
HO




- 10

15

20

25

- NvOCH3 FFF/ \ Br Step 1/ \ Br Step 6Br Ste
Preparation 96 p O HO CH3 Br WD 2004/ 094431
WS04/ 012471 -62 Step 1: To PCT/US2004/012471
3' -bronmo-4'-fl uoroacetophen@ﬂe (3.00g, 13.8mml) in
CH2Cl 2 (15m ) and acetic acid (0.5nml) at 10C add
dropwi se brom ne (2.43g, 15.2mmol) in CH2CI 2 (20m).
Step3tiTo :BSmOdeﬂuameetomleeone Blﬁ)Og; m3B8memol) umi@"bzﬂdmﬁﬁml) and

aceti 36kt EEpmp andorc adEHortise Bibming @958, 5 ZRHENTY CH.Cl

(Z(Jmf)‘O "Slirnﬁ')rﬁlh%rfd étﬂﬁ;eﬁtr@@élfd ol@lfalrﬁﬂﬂbr&d@b@dmld@ é@a%ﬂé@ oil.
g, 41.5mmol) in THE (60m ) and add dropw s

&@@stpéﬁ@ @ﬁusmnwomotﬁamﬁauww@voﬁﬁ@ (L @Wmol) in THF
2 t
(40m3h 395%?)@@%%@%% é]dhscﬂblf‘ ?ge rai)o(/wmﬁgli U8B & ~BFmol) in
THF (3@hb) rarﬂrm:lmbdjromwm icelilecauspiehsiost &iir®.5Raad addrsdowly 1N HCI

erazine_acco t -
(2ooiBhiikritact ihes Ber o (MR DB eRBEP SRS BlzRogyaph on silca to
obtauﬁbhébpcibbﬁapidnbl 8s Bl fub@mlenone as a yellow oil.
arat|on aN \---/ NH OCH3 97-1 / YBr St ens
I%eaqa the ps’e@ps:t 9@&@3@ epvith-pipeegrineaseniding tp Prapargljon 5 and
ng
chror@@q?aﬁ*x Mo (OPRITAEE thp prtidhohendie A8 VRIOW L T
Di hydr oxyl ati on obt ai nd@repaoatioN 9f i ch Chemi cal Co.
M | waukee, W) (15.39g) jA 1l:4A-~aqg. t-BuCH (100m ). Add
m br onost yrene (2.0g , @; polNH. Stir at 0C 8h, and
allow to warm over 1 Add Na"ZSCB (16.0g) and Et CAc
(100rr1) Stir 0.5h, sepsgate the é)fqanlc dry
(MySO4) , concentrate and chromat ograph on silicato

EE I Wi t’h;@%qu' val en 8%230 acco re%?.ré?:on 97-1
1

Prepa |on 48 S to ob the TBS ether as
a yeI | a0 oi IOH St 5%330 MePHy | aB%—@rodeﬁHsof Step 2 with

P 33,
_t@aa;"«ﬁﬁ BeCring oS EGBh P AT RS oAkt Y Shdelels
Asynithefiéadingdr I‘éﬂoﬂ o‘ﬁtélheaﬁm ATdric® @I@@rﬂfo@l 09. waaukee WI)
Prepar at i on 5 chromat ograph on silica

(15.3@bimil 1l &p- tﬁt&éHﬁa@mn chdd mepramestyrpnedafogy Tasnea Stir at
0°C 818! aHd ARG reh 098 PR AT NESELHE O)tdHi EtOAC (100ml). Stir

0.5h, separate the organic, dry (MgSOy), concentrate and chromatograph on silica to

obtain the diol as a yellow oil.
Step 2: Treat the product of Step 1 with 1.0 equivalent TBS-CI according to
Preparation 48, Step 1, to obtain the TBS ether as a yellow oil.
Step 3: Methylate product of Step 2 with according to Preparation 33, Step 2, to
obtain the methyl ether as a yellow oil.
Step 4: React the product of Step 2 with piperazine according to Preparation 5 and
chromatograph on silica to obtain 97-1 as a dark oil.

Similarly, employ AD-mix-o (also obtained from Aldrich) to obtain the

enantiomer, Preparation 97-2, as a dark oil.

, —
HO )=

H' OCH3 97-2



enantioner, Preparation 97-2, as a dark oil. / \ N NH
HO H OCH3 97-2 WD 2004/ 094431 PCT/ US2004/ 012471 -63
woe@pavasion 98 F TBS Nv NHO / \ F F . OreBUS208t/012471
eP 1 F Br Ste Preparation 983-TBS HO \0 Treat the
product of Preparation 96, Step 2, according to
Preparation 48, Step 5 1, to obtain the TBS ether,
then with piperazine urRepatdtipncggdi tions of
Preparation 81, Step 3, to o tain the title conpound
as a yellow solid. Preparat'n H3CO-4' v NH HN
99-1 "NH Step 1- / \\ @- p 2 NNBoc NCNC
HON Step 3 / \ Prepar WhonyT9- 1t4p 4 HBCO ~(O - N
N-Boc HN 10 Step 1: CoRgert the product of
Preparation 5-5 according to P,r_.epar ation 13, Step 2,

to the Boc o--' ve. Step 24 Re -v the product of
Steplvmthlé%?fiar d¢/ g

B0 s -EpaPrapdration @5,
Step 3, ﬁadc r omat ogr
am ne as afyel l ow oil. St(83 Cool to OC the product

ot s kPSS P rdgaion 46, St

5 1, to ddaibdnht TBS ethar] thenSwith @br&ﬁha 2hdePietddnidfiongl dffPrepara’uon
and concentrate

81, StSBS:?%OBWQ%%P%%WOHM@%W'&W solid. step 4:
Deprotect the product ccording to
Preparation 26, Step 4 ?F Ll ﬁgén 99-1 as a yell ow

oil. 20 In simlar fashi arggng Wi th the product
of Preparation 42[,—|3cm-e§du Phepar ati on 99-2, a yell ow
oil. 99-1

Q-N NHMQN N-Boc P2 Q-N N-Boc
NC HoN Step3

tep 4 N N-Boc
Preparation 99-1 43—ep— H3CO-‘(’ p

10  Step 1: Convert the product of Preparation 5-5 according to Preparation 13, Step 2,
to the Boc-derivative.

Step 2. Reduce the product of Step 1 with BHz-Me2S according to Preparation 65,
Step 3, and chromatogrgph on silica to obtain the amine as a yellow oil.

Step 3: Cool to 0°C the product of Step 2 (2.00g, 6.9mmol) and EtsN (1.15ml,

15 8.3mmol) in THF (15ml). Add methyl chloroformate (0.53ml, 6.9mmol). Stir at 0°C
2h, partition with EtOAc and sat. NaHCO3, dry (MgSO,), and concentrate to obtain
the carbamate as a yellow oil.

Step 4: Deprotect the product of Step 3 according to Preparation 26, Step 4, to
obtain 99-1 as a yellow oil.

20 In similar fashion, starting with the product of Preparation 42, produce

Preparation 99-2, a yellow oil.
F

0 N NH
HsCO—4 e
HN 99-2
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Fn H3CO~0 - NH HN 99-2 WD 2004/ 094431

PCT/ US2004/ 012471 -64 Preparation 100 F N NH HO,.
WO-200489443t ep O Br Step Preparation 100 H3C (rPCFH(82004/012471

Step 1: Conbine the cycl opr6#yl carbinol of

Preparation 93 (4.90g, 20mmvl) with 5 vinyl acetate

(9.26nL, 100mmol) and Amano |ipase CGI1 (2.509) in

i sopropyl ether (200mlpPregairhtiorpi0@7C 18h. Filter,
concentrate, and chromat ogr%o on silica to obtain

the (R -acetate (anal ysis, \ LC on Chiralcel OD) as
a colorless oil. Step 2: @ g acetate of Step 1
wi t h pi perazi ne accordi ng/To Pr-e’parati on 5 and

chromat ogr aph on sili 't obtain the title conpound
as a yellow oil. 10 Prepatation 101 F TBS e N\WH O H
Treat the (S)Fal cohol obtaingd by chromatography in

Preparatio 1 ~cor di to the procedure of
Preparati o Br eEh a 3 %mmmwm e
conpoung,ag a yel | ov\f"@ﬁ?'lq A Prepar ation 102 fNr-,

" N NH - C OH Boc-pro et t he product of

Preparatio -7 according t ¥ Preparation 13, Step 2,
Sten (MEBBIRE B LG Bpd PR oo B GO0 o
vinyl agigtaie {926l 1 00mnal)pnd danaso kpasel CAW50g) in |sopropyl ether
(200ml). Stir at 27°C 18h. Filter, concentrate, and chromatograph on silica to obtain
the (R)-acetate (analysis via HPLC on Chiralcel OD) as a colorless oil.

Step 2: React the acetate of Step 1 with piperazine according to Preparation 5 and
chromatograph on silica to obtain the title compound as a yellow oil.

Preparation 101

F

I\
TBS N NH

\
0
H

Treat the (S)-alcohol obtained by chromatography in Preparation 100, Step 1,
according to the procedure of Preparation 81, Steps 2 and 3, to obtain the title
compound as a yellow oil.

Preparation 102

j N
}?\N NH
= \—
HaC

OH
Boc-protect the product of Preparation 5-7 according to Preparation 13, Step

2, reduce according to Preparation 33, Step 1, and remove the Boc-group according
to Preparation 13, Step 5, to obtain the title compound as a yellow oil.
Preparation 103
HaC. N
S

7\
N NH
S/
Combine 5-amino-2-methylbenzothiazole (0.50 g, 3.04 mmol) and bis(2-
chloroethyl)amine hydrochloride (540 mg, 3.04 mmol) in chlorobenzene (6 mi) and



20 Preparation 103 H3C - NS f ° N NH Conbine

5- am no- 2- net hyl benzot hi azole (0.50 g, 3.04 mmol) and
whe@g/@a9448hl or oet hyl ) am ne hydrochl oride (540 nBCT/BSDM4/012471

nmol ) in chl orobenzene (6 M5 and WO 2004/ 094431

PCT/ US2004/ 012471 -65 heat 15h at 138 Cin a seal ed

tube. Allow to cool, concentrate, and chromat ograph

heatoibhsatl 138:°C in alstalen tube. tAllolvsﬁtoCcSUm Qorienita Ry Qin@ltdr%matograph
NNNH FOHO/ \' NNH St-

on S%&%OF@“#MIW VO‘NRQBBQ 5 Preparation 104p 3 Step 1
Convert the product of g | 17-6 according to
Preparation 13, Step 2, repaRh -derivative. Step
2: To the product of Step 1_(f0.35g) in CH2CI 2 (7m)
add DAST (0.315m ). StH 1 Qe dropwi se with ag.
NaHCOB, extract with CERCI ®=/dry— K2008), and 10
concentfFate. Purify by PLCRoO obtain the difluoro

d. 7Skepsidp 1 r ot pr og of Stegpm3 M
élﬁ’%&\_dwbrep rﬁ"’%’@’ @Epa%’ FQHQ e N-
5 title conpound as a yell ow 0| Pr 8?
NH O ~CF3 105-1 F F F O—IC/ epf \
StepN: HoenGireihe pronuBbef Pidpagation ﬂ;BaachrcdapQSO Faeparation 13, Step 2,
n 105-1 Step 1: Reduce the product of

t°‘h‘g[3§§ﬂei{’?§ elO4 Step 1, according to Preparation 33,

Step St €To the prodabt 6f stetmﬁ (@tang;mI CHEE 7rl) bR Dlt\sw(fo@%ﬁ} Stir

b
6h, qganch Blesmwite wihAY. NaHE Poroxtadh wawo&aééflzm?r@ﬁ%é@s) an
10 onc&ﬁ%&ﬁh‘n@ﬁbr%ﬁﬂb)to dthiR Jhé d"ﬂuo‘f‘@ F@% on20 water, dry

entrate and chro silica to
tep ébtaepfotqcé thae peaduct of Step 3 accordmg to Preparatlon 26, Step 4, to

obtain the title compound as a yellow oil.

Preparation 105

/—\
O —

\-CF, 105-1

F F
OHc—@-N N-Bog 2P ,—©~ Boc P35 /—G—N N-Boc
(- o -
\~CF3 \Step3

15 Preparation 105-1
Step 1: Reduce the product of Preparation 104, Step 1, according to Preparation 33,

Step 1, to obtain the alcohol.
Step 2: To the product of Step 1 (0.31g) and ADDP (0.51g) in benzene (40ml) add
BugP (0.5 ml). Stir 10 min and add dropwise CFsCH,OH (0.72ml). After 1h, wash with
20  water, dry (K2COg), concentrate and chromatograph on silica to obtain the ether.
Step 3: Deprotect the product of Step 2 according to Preparation 26, Step 4, to
obtain 105-1 as a yellow oil.
In similar fashion, prepare Preparation 105-2 and Preparation 105-3:

r.‘N NH

\—CH3

Preparation 105-2:
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Step 3: Deprotect the product of Step 2 according to
Preparation 26, Step 4, to obtain 105-1 as a yellow

w@R0I04/094335i i | ar fashi on, prepare Preparati on ROBUS20a41012471
Preparation 105-3: PreparaBbPon 105-2: F O \ N NH
'-CH3 WD 2004/ 094431 PCT/ US2004/ 012471 -66
Preparation 105-3: F/ \ NNH O OCH3 Preparation
106 F F3C/ \) )6-1 To sol ution of the
product of Prepﬂ%@gﬁoéd?,& tep 1 q:t}_g) in THE (50
m) 5 at 0 C add trifluoronet hy«f i et hyNsi | ane (1.1
m), followed by TBAF (0.4 nml).QAfYEr “Mh, guench
with 0.5N HCl (10m). Stir 15mn, \ade, Et OAc, wash with
sat. NaHCCB, dry (K2COB), and concentrate to give the
al cohol as a yellow solid. Deprotect this according
to Preparation 26, StePreparatiom®b@di n 106-1 as a yel | ow
oil. Simlarly, from 4-flyorobenzal dehyde, proceeding
through the N-Cbz- Fl@ pjpg€razne as in Preparation
109, produce Preparath ELZINHS a yellowoil. F3C/
\ NH HO “-J 106-2 M™leparation 107081/ \ Nv H

CPeGE8iBor of 04 (BN

oSep, N Boc S ool SRR (& e 1 (1 S i THR 50 m

at 0 "g@dd yijugramethylirmethydsileper(3iloml)ofollo@eNmHTBAFA0g) milla After
: ' o] 0 3 etic aci.d ethyl
1, o B AR bl SRR 838 L oA Ui Sl erco,
dry (KeC@i)cancbéondemtrate td give tﬁ@fﬁilcg)ﬁbeas 3 )(eﬁloﬁlﬁéﬁlidi. Depldtect this
accor&:%gﬂ’t%'Prélplapavt\fotnozél,\%tg}) 4? 'i(') Bbt%ir’l 18‘(9-01I gsugl%llow oil.
Similarly, from 4-fluorobenzaldehyde, proceeding through the N-Cbz-

piperazine as in Preparation 109, produce Preparation 106-2 as a yellow oil.

FaG \
>—'< >—N NH
HO —  108-2

Preparation 107

F
\
N NH
s
COOCH,CHg
F F F
/~\ /N I\
OHC'Q-N N'BOCM(/_@‘N N-Boc gﬂ)_?; (—Q’N N-Boc
./ \— ——/
GOOCH,CH, COOGCH,CHg \Step 3

Preparation 107
Step 1: To a suspension of 60% NaH (0.24g) in THF (20ml) add diethoxyphosphoryl-
acetic acid ethyl ester (1.2 ml). After 0.5h, cool to 0 °C and add the product of
Preparation 104, Step 1 (0.93g) in THF (5ml). Allow to warm, stir 2h, and quench
with sat. NH,Cl. Extract with EtOAc, dry (K-COg), concentrate, and chromatograph
on silica to obtain the ester.
Step 2: To the product of Step 1 (1.3g) in EtOAc (60ml) add 10% Pd-C (0.159).
Hydrogenate at 1 atm for 1h, filter through celite, and concentrate to give the reduced
esier as an oil.
Step 3: Deprotect the product of Step 2 according to Preparation 26, Step 4, to
obtain the title compound as a yellow oil.
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with sat. NH4Cl. Extract wth EtOAc, dry (K2CX3),
concentrate, and chromatograph on silica to obtain

WO b@4pst4er . 20 Step 2: To the product of Step BCT/USBGI012471
in Et OAc (60m ) add 10% Pd-&7 (0. 15g). Hydrogenate at
1 atmfor 1 h, filter through celite, and concentrate
to give the reduced ester as an oil. Step 3:

Deprotect the product pfeﬁyﬁp)na@@corm ng to
Preparation 26, Step 4, tO aln the title conpound
as a yellow oil. WD 2004/ 09'2131 PCT/ US2004/ 012471 - 67

Preparation 108 F , @ N M0 Oxidize the
Boc-i nternedi ate of Preparati o106 with Dess-Mrtin

Y e

in CHo®Laind ddyerotddi ttise m:sqﬁmmdatase ach@idmg\tooi’repa?amp‘aﬁa,t Step 4, to

109 F H3C NNH,109- F Step 10 Y N N Cbz
Obta'%g’lﬁat'tg SRMRONDE S %%@' ‘N p3 Preparation 109-1

Step 1. Heat a m xturepgphratidid 10% oacet ophenone
(0.25g), piperazine-1-carhoxylic .10 acid benzyl ester
(1.84m ), and KZCO% .1.32¢g) n toluene (4m) by

m crowave at 150 30 56. VAN owHt 0 cool and partition
Wi th Et OAc and wat &N (Ke€B), concentrate and
chramat ograph on siN\¥ca to obtai n1pbe aryl - pi perazi ne
Step 2 To the produgt of Step 1 (O 350) i 10 m

(1 Oﬂ)oaddrlgj\ldlne g) o vved by
qu@zi drii-dez (g NShN -eprench
th 15H4G oa: “and ext r act VVI mep3

(KZCGS) concentrate, and purify b Cto g| ve
am ne. Step 3: Hydrogenate the product of Step?r®aratlon109-1

step 35Vl Ao G AT b BBt (91250, shbBit 8o
acid 1581LyEEREPY1 BN anaK S0 (@s2g) i Slaene (4ml) by microwave at 150
°C 0.5h. Allow to cool and partition with EtOAc and water. Dry (K2COs), concentrate

and chromatograph on silica to obtain the aryl-piperazine
Step 2: To the product of Step 1 (0.35g) in 10 mi CHzCl, (10ml) add pyrrohdlne
(0.37g), followed by sodium triacetoxyborohydride (1.1g). Stir 48h, quench with sat.
NaHCOs; and extract with CH.Clo. Dry (K2COs), concentrate, and purify by PLC to
give the amine.
Step 3: Hydrogenate the product of Step 2 according to Example 107, Step 2 (16h)
to give 109-1 as an oil.

Starting with 2,4,5-trifluorobenzonitrile and employing DMF as solvent in Step
1, produce an N-Cbz aryl-piperazine and deprotect according to Step 3 to provide
Preparation 109-2.

™\
NC‘QN NH
\ -

H3C'N
CH3 109-2
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20 1, produce an N-Cbz aryl-piperazi ne and depr ot ect

according to Step 3 to provide Preparation 109-2. F
WOED094431 N NH H3C-N CH3 109-2 WD 2004/ 094431PCT/US2004/012471

PCT/ US2004/ 012471 -68 PrepéB8ation 110 F / \ N NH

H(r) CF3 Treat 3-brono-4-fluorobenzal dehyde with

trifluoronethyltrinethylsilane according to

Preparati on 106, but V\pp@f&ﬁdﬂqW\ork-up, to give the
trimethylsilyl ether. eac € ether with
pi perazine according to Prep r/@!;\i on 5 to obtain the
title conpound. Prepar at f111NH0-1f \-N NH H3C k N
React 5-chl oro-2- net hyl ba‘zﬁ’l e W th piperazine
accordi ng to Preparatifé§i I;o 5 to obtain the title
conpound as an oil. PrepaPa”ti on 112 F H2ZN\ N NH N.O
1%‘?&3]& Nﬂébiﬁnﬁo-ﬁ/—ﬂdéyrbb@gﬂzld%hy’\lde\ with ﬁifmFoerer_B éml\l_)dﬂﬁmeo Ntlflryslﬁilanes
- Boc - N -Boc p - Boc - B . ep.
accorgiig torigRaERtiam 106, 2uf vahoyt I_’L'C?W”é‘é'@t EhEIVE IR "’(‘@‘T"‘X%@J}" ether.
e 1 s ol dng gt sTospiine 1
compp8ntl) . Stir 2h and partition with EtQAc and water.
Dry (K2C03) and concenf,,:eebtaf]eaﬁoq1 gH/e t he et her.

N\
/(E:Q-N\_,NH
HzC” N

React 5-chloro-2-methylbenzoxazole with piperazine according to Preparation
5 to obtain the title compound as an oil.

Preparation 112

F
/I
! /
N o
F

112-1

F F
[ N-Boc Step.] | N-Boc Step2 HeN [ \-
NC-@-N\_JN Boc =y NC‘@'N\_’N Boc oP < ; N N-Boc
F N-O N-o
HsC—¢ Step 3
77 CHa

Preparation 112-1

Step 1: To acetone oxime (0.48g) in THF (7ml) add KO'Bu (0.32g). Stir 1h and add
the product of Preparation 57, Step 1 (1.15g) in DMF (3ml). Stir 2h and partition with
EtOAc and water. Dry (K2COs) and concentrate to give the ether.
Step 2: Dissolve the product of Step 1 (1.15g) in 1:1 EtOH-1N HCI (60ml). Heat at
80°C 2h, allow to cool, and partition with EtOAc and sat. K2COs. Dry (K2.COs) and
concentrate to give the benzisoxazole.
Step 4: Deprotect the product of Step 2 according to Preparation 26, Step 4, to
obtain 112-1 as a yellow solid.

In similar fashion, starting with 2,4,5-trifluoroacetophenone, produce

Preparation 112-2.

s
~0O 112-2
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Step 2: Dissolve the product of Step 1 (1.15g) in 1:1

EtOH1 N HC (60m). Heat at 80C 2h, allow to cool,
wa@pa4pauBi tion with Et OAc and sat. K2CO3. Dry P&RROSB)4/012471

and concentrate to give th@9benzi soxazole. 20 Step 4:

Deprotect the product of Step 2 according to

Preparation 26, Step 4, to obtain 112-1 as a yellow

solid. In simlar fashpaspargtigh g9 W th
2,4,5-trifluoroacet ophenone, pr ce Preparation
112.2. F H3C NH / - v ND 112-2 WO 2004/ 094431
PCT/ US2004/ 012471 -6% at;k,,qn 113 Fn NNHHC
N 113-1 F F F (c) Steg 2 0 NH2 Std Prep.
113-1 H3C N H3C NHB%C N Step 1: i1AGdi
6-fl uoro- 2 met hyl benzexazol e (1.0g) to conc. H2SO4

5

(15.5m St I <5 0.5h and agdg dro ‘ conc.
HNOB Of e 5 te e )—igim 33
Fiy, &ry‘and wa 7 en vvater

’h P @rdphii3-1

?—E sat. Na N and dry

to obt ain the Ptro conpound °&s a yel | ow sol id. Step
Step 2: Adi;!ﬁlﬂfdlg&na-melﬂhwbmmmble(m Ge)ae cl;n@CH%(QJg (rm 5@) at 0°C. Stir

| 107, St 5h d fy
0.5h g A0 Srqifveise Sone BNOH 30@@”@&? 35 BRIl NStk o.5h.
Filter gﬁgﬁ@c‘ﬁﬁﬂg rggg?ﬁ%/'_liﬂ);g?ﬁqﬂg ﬁh roc m '&3810})@ @gge {"t’°k%°?‘p°””d
as a ygillowmlidp4h, allow to cool, concentrate, and

_;;_%Hg@?jgéqa{ag? \%@B f‘;dylcth"‘]Ste% F%c?%p%&#ﬁnp@éwﬁsp 2 (5h),

and puiifyhbypPECuorgive theeartijmdienzoxazol e, pr oduce
Step gir j'gga: §$|i.lﬁ$p %ﬁ\e produc{\I of/ Step'\y(o 30g) in chlorobenzzene (7ml), add
bis-(2-chiloroethyl)amine hydrochloride (0.360g). Heat at 130°C 24h, allow to cool,
concentrate, and chromatograph on silica, eluting with NHg/ MeOH/ CH,Cl, to give
113-1.
In similar fashion, starting with 5-fluoro-2-methylbenzoxazole, produce
Preparation 113-2.

F
/— N\
N N NH
/"\ \—
HaC™ O 113-2
Preparation 114
N\
N N NH
/Q ./
HaC™ O 114-1
Ste \ /\
ozw-Q—F—p—L ozm—Q—N N-Boc 2R 5 HzN-Q-N N-Boc
| 7
HO HO HO \Steps
Preparation 114-1 *SEE—{ NmN-Boc
J\ 7
HsC” O

Step 1: Treat 5-fluoro-2-nitro-phenol with N-Boc-piperazine according to Preparation
16, Step 1, to obtain the aryl-piperazine.

Step 2: Hydrogenate the product of Step 1 according to Preparation 113, Step 2 and
chromatograph on silica to give the aniline.
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N/ \' NNHH3C O 114-1 02N \ FSte 02N\ N N BocSt ep>
HZN\ N NBoc HO HO HO Step 3 4 Preparation 114-1

WO 3108094481\ / N /--\ N -Boo H3C 111, 20 Step BCT/UsMa1/012471
5-fluoro-2-nitro-phenol w t#ON Boc- pi perazi ne
according to Preparation 16, Step 1, to obtain the
aryl - pi perazine. Step 2: Hydrogenate the product of

Step St @brﬁbﬁt@lQberﬁﬁuéthf @té}@@f(@@z‘@g a%%l?tnemr%a% V\%te (0.7ml) in

chr omat ograph on silica
tolueng (3o hyaww@mmpg@y@ 5hy,7alicsy tpeanl, a:rmdrpartmonhmth

EOAPERERTR e, O SReR pAmSAE ahyfrly b Bt B e

benzaxezle)e. al l ow to cool, and partition with EtQAc and

. K2C0 centrate, and purify by PLC to

sten 32 o Bl B o PSS S B bl A 5%, o
obtaip1 04uichs gfye‘ﬂbmlﬁ according to Preparation 26, Step 4,
to ohtain 114-1 as a%:ellowml In simlar fashion,

stusimilag faghion, zstgmagfvw o2 8=diflupror@piteaphienop psadieze Preparation
{i4-oPreparation 114-2. H30 O F N/ \ ' NH 114-2 10

Preparation 115 Fn \ / NH ONCH3 F F F Br Step Br

Step Br Step 3_ Pr @{ign 115 H3C 0 ArSC2-0 0 OYN

CH3 Steps 1 and 2: Qo
3' -bronp-4'-fl uor oacet ongjne/Nt'_’o 1tide

2-(2,4-dinitrobenzene sul fonyl o derivative
according to'the proc rgtion h. Comm 2003, 1611,

and F
M/
pN NH
s
OLN
Y
CH3
F
pr-2tep L Br Stepg BrStep —— Preparation 115
HaC

0 AI‘SOQ’O 0]
Hs
Steps 1 and 2: Convert 3'-bromo-4'-fluoroacetophenone to the 2-(2,4-dinitrobenzene-

sulfonyloxy) derivative according to the procedure of Synth. Comm. 2003, 1611, and
react with acetamide in CH3CN (reflux 18h) to give, after chromatography on silica,
the oxazole as a white solid.
Step 3: React the product of Step 2 with piperazine according to Preparation 5 to
obtain the title compound as a yellow oil.

Preparation 116

N NH



10

15

20

15 react with acetam de in CH3CN (reflux 18h) to give,

after chromat ography on silica, the oxazole as a
wokiotesel i d. Step 3: React the product of StepCRUSRIDN012471

pi perazine according to Prddaration 5 to obtain the

title conpound as a yellow oil. Preparation 116 F /

N NH SIf N 20 CH3 WD 2004/ 094431 PCT/ US2004/ 012471

-71- FF\ / BrfStep \ / BiF Step Preparation 116 Br 0

SN CH3 Step Blebrig Step3 tion 116
2, 3" -di brono- -%uor oac pﬁ’{anone (gfeﬂar,a lo1nl. 5mol )
and thioa am de (1. 13. 2mmol ) in di oxane and

heat at 8BC 2h. All owSeNcool, concentrate, and

partition with ether a sat . NaHCO3. Dry (MgSO4),

concentrate, 5 and chromatograph on silica to obtain
Step_t:hGotthine 8|%-diromayé Hiupioaegtpahempre (249 REREMPeR and

. oduct e i .t hy: Qi ' e _
v BHEL 15, Sl LPRLAR) PERPEERIE 28 Moytocol
conceyifrbte) Wnai partifftie pathasihemarid.gat. NAEIC 3.\ DIy (HWgSQ@4) concentrate,
117-1 V1 ' H3CN \ NO \ / NO2

N S C. N ~- NH2 H
and chyogpatggraph en éUlC&'tQ)Oét-a"% it %ﬁ%@'gf% a@feyﬁﬁ’r%?%don 117-1
Step 2 ﬁIBtaé:to t_h%oprﬁg%/%ﬂ\!ﬁ%t@zﬁ;ﬂ@% pip(éré'ﬂﬁe @teatding@siPreparation 5 to

H benzoxazol -2-one (2.0g). Stir 40m n, cool
obtaint iheditle conipaant &8 epeliew @ik met hyl sul fate (1.26nl). Stir

3h, add ice, and filt [,V he net hyl at ed
conmpound as a brown SMQ@Z and 3: Hydrogenate

the product of St ey clyyge according to 15
Preparation 113, Ste nd—3, to obtain 117-1. In a
simlar fashion fro ni t r o- 3H b&hzdt hi azol - 2- one

produce Preparatjen 7-2. Cs AN N
2 M3
HN/@‘NOQ é‘?{ep ® N NOZ—L%'D ;l\l\ NH»
0?0 o0 070 geps>
Preparation 117-1

Step 1: To 60% NaH (1.12g) in THF (70ml) add 6-nitro-3H-benzoxazol-2-one (2.0g).
Stir 40min, cool to 0°C, and add dropwise dimethylsulfate (1 .26ml). Stir 3h, add ice,
and filter to give the methylated compound as a brown solid.

Steps 2 and 3: Hydrogenate the product of Step 1 and cyclize according to
Preparation 113, Steps 2 and 3, to obtain 117-1.
In a similar fashion from 6-nitro-3H-benzothiazol-2-one produce Preparation

117-2.
HSC\N—Q—N,\:\/NH
A

o”Ss 117-2
Preparation 118

/I~ \
N—Q'N NH
& | —

S
Treat 6-aminobenzothiazole according to Preparation 113, Step 3, to obtain

the title compound.
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u QZS 117-2 Preparation 118 N/ \ NNH 20 S Treat
6- am nobenzot hi azol e according to Preparation 113,
w®E@p/ 08443t 0 obtain the title compound. WO 200B¢D982084/012471
PCT/ US2004/ 012471 -72 ExamMBe 1 H3CO 2 J- -N CH3
r--\'' ' N\DJ NNO/va NNNH2 01 -1- N.,N (ONYe NON O CH3
(r) NN\- NNH2 Step (r) a\ NNH NHN H Step2
Exanple 9 Step 1: To crdbxampleaci d (0. 024g, 0.28mmol)
in DM (3nl) add EDCI (0.055g, 5 28mm|) HOBt - H20
(0.038g, 0.2800v0l), and N-nethyl nr |N0| [ ng éo. 031 m,
0. 28mmol ) . Then\—a‘gg@?\@ﬁuct {H on 2
(0.100g, 0.23mmol mrate and purify
by PLC to provide the hydrazi dej a yellow solid.

OH.Step 2: Conbine t roduct of Step 1 (0.062g, y
0.A8Menl ) and BSA On1) Ol 120C 18h

CHs
st B S S e
li

PLCto provi de t tiHle conpound as a white

M5: me 478 (MFl). In a simlar fashion, %gingthe
appropriate carboxylic acid, prepare t he ol 1 owi ng
H3CO2 ONN-R ~/ \ NNu~NN Exanpl&arprid we

Step 1 Fol&fotbhlt adtio.bodg; 02846 RPBMF (3ml) add EDCI (0.055g,
0.28mmo|); HOBt-H»0 (0.038g, 0.28mmol), and N-methylmorpholine (0.031ml,
0.28mmol). Then add the product of Preparation 2 (0.100g, 0.23mmol). Stir 18h,
concentrate, and purify by PLC to provide the hydrazide as a yellow solid.
Step 2: Combine the product of Step 1 (0.062g, 0.13mmol) and BSA (6.0ml). Heat
at 120°C 18h, concentrate and treat with CHzOH (20ml) and water (1.0mi). Reflux
30min. and evaporate. Purify by PLC to provide the title compound as a white solid,
MS: m/e 478 (M+1).

In a similar fashion, employing the appropriate carboxylic acid, prepare the

following:
HzCO ,'\{Hz.
NENN
O_Q_N\_/N—\_N)j): N
N—-
Example R MS, m/e
1-2 CHy 478
CHs
1-3 __//_\OCH3 508
- HaC
1-4 3/; CHy 492
1-5 {-/ CHg 508
OCHs
- H3G
1-6 3/; CFs 546
1-7 = CH, 476
1-8 —==—CH,CHj 490




1-4 Hs-CH3 492 1-5 -CH3 508 -(OCH3 1-6 _ --CF3 546

1-7 = CH3 476 1-8 = CH2CH3 490 WD 2004/ 094431
WEAASA804/ 012471  -73= 1-9 C H3 504 CH3 | nPEI/US2004/012471

simlar fashion, starting-wiBt-h the product of

Preparation 3 and utilizing the appropriate carboxylic

acid, prepare the followwing : FNH2 F/ \ NNN, ~>-R

N Example R Mpg me [1-10 JCKEH3 44(508-11 Ci2 440 CH3

1-12 -J~OCH3{470 1-1 454 | j 1-14 H3 470

OCH3 1-15 -CH3 486 -F(-~S 31-16 |H3C 508 |j-CF3 1-17

CH3 438 1-18 = CH2CH3 452 1-19 'PH3 466 CH3 5 *For

Bxang@ihflar fabhiort SRAriibg Wik hardrodittiof Rrepdratibh@ and utlixing the

DLPEA as an alternative to the reagents listed in

approgfialg carbexliagrd, prepaipghe flloyiRgfy N N
. NHa

F A
(M NE R
v ~ \N>-R
N—
Example R MS, m/e
1-10 wa CHs 440
1-11 __«CHz 440
CHs
1-12 _//—\OCH3 470
- HzC
1-13 3 —CH 454
1-14 {‘/ CHs 470
OCH,
1-15 _(/‘CHS 486
SCH3j
- H3C
1-16 s/; CF, 508
1-17 —==—CHj 438
1-18 —==—CH,CHg 452
1-19 (CHs 466
CHj

*For Example1-13, employ the carboxylic acid chloride and DIPEA as
an alternative to the reagents listed in Step 1.

Example 2
NH
F 2N
Sate e

(- —\—N N

N= .
NH Sivt
F L\I\H2 F 4'\ 20% livieg
FN N N\/E\l NH FN N—\_N\'N.NH
N= N= \

Example 2
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FNH2 F20SiMe3 ~ N NF/ \ v=—\ NNNNH Step > F
N~N-~N N.NH NHH Step 2 Exanple 2 WO 2004/ 094431
weIMES804/ 012471 -74 Step_1: To PCT/US2004/012471
3-trinmethylsilyl-2-propynoi &acid (0.20g, 86mml) in
Et CAc (1 Onl) add N- net hyl nor phol i ne (0. 15,
1.4mmol ), followed by isopropyl chloroformate (1.OMin
Step 1 o[TesBririmethyisllyl-2-propyviojc aditit(e1208h S6mmsdl) i Eiofw(mml) add N-

methyHE0p 8 0" tH- 4oyl foHwad vy BoefopYEaors ?e;mateau OMin

toluer@Qrivime . Minend), |A1&é}' QD@vash @nﬁwa)tewﬁéh é&\% St; ny
I r

arat|on3(0 3mol) in

(MoSHY) S ceneenirass tRtss th@mﬁ@m@mdemm o ofl.

ComRERE bty $80%) HNIR I s BRLAR €, 1o

in THIEk@smat Stir20Ccanhcerrithie,onue purigtie: PHEab obidih thdB@itazide as a
ellomﬂ%cg ) 20m n and concentrate. 10 Dissolve in EtOH
y ) and add K2CO3 (0.20g, 1.5mol). Heat at 40C

Step Zkoﬁbmblné\lll’h@ptdaﬂc?@%te@nﬂ (®gdg %ﬁ@hﬁn&? QH&)BSE '(é.bﬁﬂ){ tQeat at
obtain the title conp ow ~ sol MS: nTle

120°C42h ap Ce'i“‘rﬁat& et ith G%@Hdﬁgﬁﬂ)&ﬂmm e_md mmmntr;aie%.c
Dissoff s SO (RN ahd AghRSCIH B20d TSFRA. \gatAER-Gapmin.
Aliow tavsagl arrl M@CFECJQ (80ml)N FlF\iHar fml-m%tamfhellt‘tltlbl ddmpeurichas a yellow
In a simlar fashion rom
solid, &@W&%%%@T )c aci dS prepare SIéxan‘pl e 2-3, an off- '
vihig sinsilak fabhidrB:from e- dfﬂéfo(aM'yih): ach Nd?onﬁttlhg\thé' N}b@g'\’reatment

fromacry

in Stef2. Pronams EaTBIa 3@ Bhile SRIGBamIaHEa, Ik (MAd) 426
20 (M1). F_ N2 N N-NnigH2 F N

NJ\N N
F N N }7/5 =g
Example 2-2: N
In a similar fashion, from 2-fluoroacrylic acid, prepare Example 2-3, an off-

white solid, MS: m/e 444 (M+1).

E NH,
. 3 — NJ\N"‘{: ZCH,
N\__/N—\_ NN F
Example 2-3: N=

Likewise, from acrylic acid prepare Example 2-4, a white solid, MS: m/e 426
(M+1).

NH,
F
o _on,
F N N—\_N)j/'é
Example 2-4: N=
Example 3
NH,
F
N”'\N N,



v ~N ~N Exanple 2-4: Exanple 3 F NH2 F - 4 CH2OH N

WO 2004/ 094431 PCT/ US2004/ 012471 -75 F NH2 O j
w@BiognoBa) Me2 Prep. 3 Step F NN~ N N ~NH St ep PCExs20pd/@12471

3 NHH Step 1: Convert A47bt-

but yl di net hyl silyl o)zy)-2-butynoic acid into the m xed

anhydride and conbine with the product of Prepar atl on

3 according to the rocedure otyHExanp| (+ g 1,
yiel d the crude hij a2|de as I@Jg/ 1. x?n%:lld
\-1-2

Caprdi. 3e ' 508H 0. &gnﬁﬁ») smhplés
BSA (6. Heat h anN concenPFBfe. Heat
t he resi due wth CH3OH for ZU n Concentrat e and
RUr _ I
Steg Géﬁéve%rf‘ﬁ é?bﬁ%@gﬁ@é@&%@ Egﬁ ;aig} té so%gg a‘?{rb%nde

and Q@mhlne gv:t?aﬁ#\@rpradu@ﬂbfﬂ’ﬂ‘égarampmﬁ mmiraim rto Thip(Gratiure afl Example

2 4 A e SR 00 2 s 1

5  Step abt%mbtrieethélpirbdu@twﬂswpﬂd é@;ﬁO@Nmarﬁn@glar@B 6‘«%?54%& at

120°C g‘l&'&? %@t@ﬂﬁﬁ@ttbﬁ regideg MinccideeH ngoooncentrate
and pﬁhﬁPtHb Nd%uét &n Pf@fgﬁtﬁaT tﬁ&r‘%ﬂylgtéfj fn?9Re Finkt frofiuct as a

__.-.._

white Bolid. aloo@yawuonﬁtums g taldBy0aRy. 051 10001)36 THRBI),j add TBAF

(L OMEETHE0 o S dRCouF I B3, St (o

10 Filter taldbtiimthve tite edimpbund berofvhiterabid, VS 4dh/eis4 34yl )
Allowto warmto OC, stir 1.5h, and add water ?m())ml

Extract with Et20, dry (i&@&,}e—ﬁand filter through a
pad of silica. Concentrate, amhH,distill at
100- 110C/ 0. 5nm tain theNJ\NN
N_ N\ )j/L >———CH2F
N=

Q Seet (\/L

Step 2 Step 3
(0N O] O N —» [ N
\
H \COOEt “NCooEt \COOEt
l Step 4

G
Step 6 =
Example 4 4—99— YN ' O/\ Step 5 F\
_\_ ] COOH
e

Step 1: To 2-(2-propynyloxy)tetrahydropyran (5.00g, 35.7mmol) in THF (40mi) at

15 -78°C, add dropwise n-BuLi (2.5M in hexane, 17.1ml, 42.8mmol). Stir 20min. at -
78°C and add dropwise ethyl chloroformate (3.41ml, 35.7mmol). Allow to warm to
0°C, stir 1.5h, and add water (50ml). Extract with Et,O, dry (MgS0,), and filter
through a pad of silica. Concentrate, and distill at 100-110°C/0.5mm to obtain the
ester as a colorless oil.

20  Step 2: Combine the product of Step 1 (5.45g, 25.7mmol) and TsOH-H,0 (0.15g) in
EtOH (30ml). Heat at reflux 2h, allow to cool, and concentrate. Partition between
CH.Cl> and satd. NaHCQ3. Dry (MgSOQys), concentrate, and Kugelrohr distill at 70-
90°C/0.5mm to obtain the ester-alcohol as a colorless oil.
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ester as a colorless oil. 20 Step 2: Conbine the
product of Step 1 (5.45g, 25.7mvol) and TsOH H20

W@ 00dmg3in EtOH (30M ). Heat at reflux 2h, aP¢DWS1004/012471
cool, and concentrate. Part/ition between CH2ClI2 and
satd. NaHCG3. Dry (MgSO4), concentrate, and Kugel rohr

distill at 70- 90C/0.5mm to obtain the ester-al cohol
Step SiSCaolCtol -78t@ gssalufion WDASTA(B0NZg 2P. femol)SPaOKsQiz aml) and add

dropwis?, t0erABRYCHT] e @75%1%25%%3 ol gl -78°C 45

min., éﬁjb’tcﬂT‘yh 5&&@ s%mﬂ?w%@ (18&IL Eﬁlﬁédt vvh!h %Glg?d(ﬁ(MQSOz;)

tir at -7 en at RT 2h oW y wat er
concepﬁ&tﬁﬂﬁnd%(ug%mhhﬁﬁllﬂ a(tﬁ@@@’(}/@m'tyn (q\@tg@g the ﬂuoro ster as a

ngentrate, and Kugelrohr distill at 50-80C/ 7mmto
COIO”%Q%tcg n the fluoroester as a 5 colorless oil. Step 4:

Siep & AOO@bmwlé e prodidocof SfepS (239, D6aINY) and 6nmtljyl%luljlodlde

|yl d 0 9
. 3omlL'629em§é in 2 Rrengae Wpeyoral Ak het A00r ey ARIE G and
add wﬁ%rgé(f) B NaPiC RdES. (Wa@ﬂ Wwith/Bs0 ard AciBifg dieaaqueous layer

theaueousla wth citric acid
Hr

with ciftia a@tdt(‘i @) hERraY with & szginsﬁ\éig S%&%ﬁ%@ﬁ"&%"%)‘q gbtain the

t t ted with
acid al )] O cobfarilafed iy MEddrbbiodup B B3t B0 T
Step Bf CBhegrt the Erubidggprodaatnadi Stepm ©.19g ~Ammal) naiqmnermm@d

o R TYTE SR S PR e

anhyd§|agr(@)26@dd1 té?fﬁrri@?QH THF (HorM) eddrthé pesdiit 0P P4garation 3 (0.40g,
. concent rat and Rur

1 Omroeh aivet b, conmstiakAad PUSMBY BLOHR QUi IR ST Mg aide

produ?éfé:;lgg {1éfefcjl With ﬂﬁé?’ll-fgl@ﬁp %h?ﬂé’dutehbfﬂﬁﬁék@ﬁde Step 6:

crude ct o 0. me(f%m
Step & Cbrrﬂsﬁwe (rfmd:r).ldamtodh@alf Saepﬁz(@dagsho mewamB@/’a ) and

heat ajggh, {:lq%@o ﬁ(ﬁéﬂcﬁ%ﬁ%’g@é glﬂgHr%%fltl% Pegyaﬁaﬂﬁ \gﬁ-tlog‘g?gl(%éq\ﬂ"a%d water

(1ml) 20 ¥eiA. [THteptraidhad @km?p by PLCHB omamlthé erid® protiicadBissolve in

THF, copldenteunad by 0 8Rom o8 sh Bindad wateriblmf,”

conceE A i) AR} ofi L ¢ 8&’*%1‘1‘ R g R Y SIS IfS: e
456 (NN + Cl-~ N\ N NJ-=~CH3 -1 Exanple 5 N

Example 5
NHo

~n-N
e N,—\N N NN‘)—E—CH3

NH,
e NJ\N.N‘)—ECH
F—@-N\_/NH + CI—\_N S AN 3 ———>» Example 5
=
Combine the product of Preparation 4 (0.100g, 0.36mmol), 1-(3,4-
difuorophenyl)piperazine (0.144g, 0.72mmol), and Kl (0.060g, 0.36mmol) in DMF
(5ml). Heat at 90°C 48h. Concentrate and purify by PLC to obtain the title compound
as a yellow solid, MS: rm/e 438 (Vi+1).
In similar fashion, employing either known aryl-piperazines or those described
in the Preparations section, prepare the following compounds:



N- 25 Conbi ne the product of Preparation 4 (0.100g,

0.36mml ), 1-(3,4- difuorophenyl)piperazine (0.144g,
w@2002/093B) , and KI (0.060g, 0.36mmol) in DVF PBGMUF2004/012471

Heat at 90C 48h. Concentraté7and purify by PLC to

obtain the title conpound as a yellow solid, M5 me

438 (Mrl). In simlar fashion, enploying either known

aryl - pi perazi nes or those de |bed 30 in the
Preparations secti on—\prepan f ol Iovm ng conpounds:
WD 2004/ 094431 P KM, NJ[INN
Ar- NNCH3 fI~ arrpl [ |S rﬂe 5-2 F 456
F/I' F 5-3 43 H3CO \ / 54HSCO F 494 O\ [/
5-5 F\ / 420 @ampleF 445 NG / 5 7 FMS,Fm#é6 F\ /
5-8 H3C N 417 —H3C F-512 E 5-10
(r) OB 3 575 I 513 /O3 F s34 5h

5-3 480
5-4 H3CO F
. 494
0]
5-5 F @ 420
5-6 F 445
R F

5-7 456
-

5-8
HaC Q ) 417

5-9 Hsco\__\ F 512
@)
F
5-10 o C(?_F_ii)s 575
O)I_NCH3O C
5-11 S F 535

512 543
(GHakaC, N
o

5-13 F 459

5-14 F 492




H3COF O 5-12 543 (CH3)3C, N OO 5-13 NC F 459 5-14

F 492 H3C 0 WD 2004/ 094431 PCT/ US2004/ 012471 -78
WG2@08/0944305 t ., N\ | 5-16 C _ F 503 'N \ PBCBUI2N04/012471

F 498 CH3SO2 \ d 5-18 HQ Fg450 5-1 3CO d 490 H CO

5-20 Ho 476 H Co 5-21 H3- 476 5-22 \ / 488 -- C 0~

5-23 H3co 476 H3CO :b 5-24 Nc 445 5-25 F 470 F2HC \
5-26 H3CO 508—5=27Fp—tpgF+>5 =—R=3+—Nh H3 F

= 32528
505 o\ / 5{291 , F %%N N, 0\ 5-305@545(
[, <§

5-16 503
5-17 498
5-18 450
5-19 490

HO

5-20 >.<:>_. 476
NS

5-21 3 476
5 HO

5-22 488
o4

5-23 H3CO 476
HaCO
5-24 : 445
S
5-25 470
oo~ p—

5-26 Hﬂ} SF 508
O
F

5-27 iR 532
5-28 HG  CHs ¢ 505
O
5-29 g e 535
»__N/CHS
J
F
5-30 S 450
HE
5-31 O SHs F 527

0.8-N Q




5-31 H3 X ,CH3 F 527 02S-N\ d WD 2004/ 094431
PCT/ US2004/ 012471 -79 5-32 O NHCH F 521 0 ! 5-33CH3
WO 280899681+a 5-34 H3 ~O _ 478 5-35 F3C F 518 PCT/US1004/012471

5-36 y 459 5-37 H3CO'ly -.#90 0 O ! 5-38 H3CO 490

~f H CO 5-39 H3CO _ 490 H3000C f 5-40 H3CO-' 0 501

NC! 5-41 H3 O,'- f 490 H CO5-42 O 488 OCH3 5-43

F 480 H! 5-#4 FBCNTCHEFE 5270 “STv t-5-45]F 519
H3CO ~ f 5-46[{PPB3 F 52? HoHsMEY !, , WO R/ 094431

5

PCT/ US2004/ 012471 -80

OCH3

5-33 508
Lo =
\ 7
5-34 A 478
5-35 518

5-36 : 459
NG 5

5-37 Hg,co’\g C 490

5-38 HaLO ;: 490
HaCO

5-39 HaCO 490
HSCOOC@—-

5-40 Hscof O 501

NC-@—

5-41 HSCO\Q. 490
HsCO

5-42 {sp‘ 488

OCHg
5-43 3 480
o 5
Q CH
3
5-44 H3C_N: F 527
-
F
5-45 519
H.CO ne :
eo=d
5-46 s £ 523




NC \

H CO 5-48 F 478 H3C OCH 5-49 H3CH20 0 F 520

5-50 HN' '~ 504 ~..(r)N\l 5-51 H3C CCH3 F 522 0-0-
p FC \PGF/E&2004/012471
01(0 _ F 549 N OCH 5-55-38®-_F 535 N 5-56 H3C off

wWG2®2/04B8680- ' O F 519 NC \

HC 5-59

F 508 H3C\ f 5-57 p .

F 516 5-53

2004/ 094431 P
0 H CO'/ 5' 64

F 480 H3CO\ / 5-60 F 464 0 \. WD
THS2004] 012473 - $1 5]6. /324
bSTYF 548
HaCO
5-48 478
5-49 520
5-50 504
551 522
5-52 519
5-53 516
554 | ok = 549
Y
OCHg
555 | ok = 535
N
OH =
5-56 HaC OH 508
fgcl<~g:j*"
O
5-57 o :j 480
HiC
® E
558 G _F 517
HoC C:j
5-59 d 480
HaCO
HO
5-60 < 464
o4\ 4
Lo

F 480 H3C\ / 5-58 N F 517

H3CO /



HO O j 5-63 Ho 500 FC 5-64 NC--\ _ 475 0| 482 5-65
HO H3C 5-66 464 HO CH 5-67 H3CCOH F 508 H3C 5-68

WO-20800894401 H3CO O N--,~~ 5-69 F 505 5-70 H3CCPET/43H04/012471
NC O 5-71 QO0- 474 5-72 ogh-490 Ho-~ 0 5-73 0 r 474
O_ 574 0-(-- 1 504 HCOO_ F 494 5-75 HO RICO 5-76

H3C F 462 WO 2004/ 094431 PCT/ US2004/ 012471 -82 5-77 F

445 NC 5- 78 [H-3COH FI524 O VG 5779 [ 4pZ,
5-62 548
5-63 500
5-64 - 475

/
5-65 HO : 482
H,C
T F
5-66 F 464
HO-E
D
- HaC 508
5-67 H?;C>{3‘ 5
S
5-68 506
O
H4CO. /'\;
F
O N
N
570 HcO  F 475
ne4 g
5-71 0O 474
OH
5-72 0—©~ 490
o
HO
5-73 O 474
(d
5-74 o@— 504
o
HsCO
F
5-75 HO= . 494
H,CO 4
F
5-76 HaG t 462
QO




\' / QCH 5-80 2~ F 492 Q\ / 5-81 O\ / 456 5-82

H3C\ / 474 OH3CO 5-83 F 492 cil 5-84 H3CO\ 462
woieh04/0943618 5-85 HO FC / enantioner f _ F 5BEI/US2086012471

HO FC\ / enantionmer 2 5-82 446 HO CH 5-88 F 518

HO CF 5-89 444 0 CH 5-90\ (r) 515 r-~ ON\ 1 CH

WO 2004/ 094431 PCT/ US2004/ 012471 -83 5-91 F 478

5-77 R 445
NC
HO
5-78 Hac‘%»OH F 524
O * ?
5-79 5 462
\ /
O
CHa
5-80 g 492
¥
5-81 O@—- 456
5-82 Hﬁ_@_ 474
O
HaCO
5-83 F 492
(o—j }— |
O
5-84 H3CO:Q— 462
HO E
5-85 HO 3 518
Feé%antiomer 7
5-86 HO j: 518
FaC |
enantiomer 2
5-87 p— 446
HO
CHy
5-88 F 518
Ho—i
OFa
5-89 & ) 444
O
CHa
5-90 515
Of—\N
A~ OH a




H3C HO CH 5-92 _ F 488 NC\ / H3CN CH 5-93 F 492

0 HO 5-94 460 H3 HOC CH 5-95 458 HO\ / 5-96 O CH
wWGo-2e03R9443t 97 p(,-,; 457 HIC N 5-98 460 HO HXT/BSH94/612471

494 HO OCH 5-100 _ F 480-8B-\ / OCH 5-101\ / 487

CN N~ 5-102 447 HO CH 5-103 F 478 H3C

5-91 478

5-92 488
5-03 492
5-94 460
HsC
HO CHs
5-95 458
HO

5-96 o=§ - 462
5-97 O@— 457
JS

H.C~ N
5-08 p— 460
HO
HyC
5-99 F 494
HO :
OCHs
5-100 F 480
F
o;(<
CHs
5-101 @— 487
N
"/
5-102 N= 447
I3
HO
CHa

5-103 'F 478




WD 2004/ 094431 PCT/ US2004/ 012471 -84 5-104 F 464 /| H

H3C 5-105 i7e- 464 H3C SO 5-106 HO CH460 ~'- 5-107
woR0d4p9436 \ f RR 5-108 _ F 482 F \ H3C 5-rOPDUSDEH012471

509 HC N-SO2 5-110 F 480 Y84H3C F 5-111 _ F 438 OHC

\ / 5-112 \ / 480 HCSO5-113 0\ / 474 -~05-114 F

476 HC O 5-115 499 N H3C 5-116 \ e 476 HO OCH 5-117

F 475 0 HCN @16204/C94é3 CT7US200 TUJ.AféL T

HyC
QH
5-105 464
5-106 460
5-107 476
5-108 F 482
F
H30:<<
OH
5-109 e @—- 509
,N'SOQ

5-110 F 480
Hgo—i F
(0]
F

5111 438
OHC—@—

5-112 480
HsC-SO,
5-113 OAQ- 474
o
5-114 jF 476
HC O
5-115 499
N
HaC~g
5-116 p— 476
HO 'OCHs
5-117 _ 475
O™\
/L\ v




-85 5-118 476 HO OCH 5-119 ~N 457 H3C ~0 5-120 \ /
474 *_0 5-121 0\ / 474 HO 5-122 \ | 441 5-123 427

wWG2249463875 N H CLO 5-125 H3COO \ / 489

~(PEINUS2002612471

H3CYO _ F 475 N\ / 5-127-83 H C N 5-128 _ F 507

H3CO-~ \ / 5-129 490 H 5-130 _ F 475 H3C I\ /
5-131 445 L12:07 5-132 HO j

H3C 5-134 443

447 HC 5-133 \ . 445 N
5-118 ﬁ 476
5-119 N4 2 457
5-120 474
5-121 474
5-122 Q 441
NC
5-123 @— 427
_NC =
5-124 475
N Q
HaC™ 0
5-125 0 § }— 489
HsCO<4
0 HN
5-126 O 475
N
5-127 S@— 473
HC N
5-128 F 507
O
H,CO-4
HNF
5-129 490
%—g}'
OH E
5-130 475
Hacr@_
i
ON\O .
5-131 c 445
H.C
HO =N
5-132 447
S
5-133 \—pi 445
H4C
>0
5-134 @(N\}_ 443
(@)




WD 2004/ 094431 PCT/ US2004/ 012471
\' / Of N CH 5-137 F 517 SY N CH

5-136 F 501

-86 5-135 N N-1 442

WG2W03894431 / \ 473 O 5-139 H3C/ \ 489 S 5-14PCHES004/012471
5-141 / \F 505 H3 Nr \-CH86%-142 /| \F 477 H3C N CH

Example 6 F NH2 C / \ NN\- NNN>-- CH3 N F NH2
N -O-NNNH+ CI-\NNNNCOCH3 --~ Exanple 6 O 5
Carry out theLre I onf g& J N EXanple 57 except tonduct
t he heating i n°alSeal epN= wave vessel 4%r 8hin at
200C. Work upifas in Expnp 5 to obtaip the titfe
conpound as a|whjdge so] i 5: me 454 45p4(MHL) . In
a simlar fashion, prep he_fol | ow hg conpoupds: WO
2004/ 094431 PCT/ US2004 1 -87 NH2| N-1i-N, N~ CH3
5-137 517
5-138 N@- 473
5-139 —Q— 489
5-140 459
5-141 i 505
H3C /_‘@—
N
\~CH,
5-142 :{ 477
Hsc’N
CH4
Example 6
. NH2N
N/
Ci N I y—=—CHj

F

NH,

r\_/—( — NNN oH
Cl N NH + CIxN)j/‘QN) 8 ————> Example 6
N.—

Carry out the reaction as in Example 5, except conduct the heating in a sealed

In a similar fashion, prepare the following compounds:

microwave vessel for 8min at 200°C. Work up as in Example 5 to obtain the title
compound as a white solid, MS: m/e 454, 456 (M+1).



Ar-N N\ -N'N N Exanple Ar M5, rn/e _

544 (r) \ f 6-3 F 434 H3C\ f 6-4 F 420 6-5 F 450
wWO300/0%4481 6- 6 F2HCO 468 6-7 H3CO f 462 H3CO BcBUR04B012471

H3CO\ / OCH3 6-9 HO _ F 487-0\ / 6-10 H3 O _ CH3

490 O\ 6-11 H3GH2C _ 490 O\ / 6-12 H3CO, F 508

H3C O\ / 6-13 HOB F 494 H3C O\ / 6-14 r0 446 O \f

WD 2004/ 094431 PCT/ US2004/ 0O184/1 - 88

501 O\ 6-16 CO 4

™S—=-cH
H3CH2CO-4 0 _ F &0 \-JN—\_N)j/LN

6-2 H30 0 _ CF3

6-15 HsC _ CN

6- L3R~ _ F 477 HN\ 06-18

3

N
Example Ar MS, m/e
6-2 HsCO\_\ _CFs | 544
o~
6-3 F 434
H3C—©_'

6-4 EF 420
8-5 F 450
mco—@—-

6-6 FaHCO—_)— 468

HaCO
6-8 F 480
HsCO
OCHjs
- HO F 480
6-9 .
o]
6-10 H3CO\—_\ CHg 490
o)
6-11 HaCHCO, 490
— \_/_\_/
O
6-12 H300>_\ F 508
HsC o—< 5—-
- HO F 494
6-13 —
HC 0 )
6-14 SN 446
-




HN\ / 6-19 OHC\ / 448 F Exanple 7 H3COCl NH2 p N

N NN~-CH3 N H3CO G NH2
W@R6e040944p1 N -CHs ~--~ Exanple 7

\---\ /

i-\ NNN ONNH+
IV N 5 CarrpCcDus20041€12471

reaction as in Exanple 5, eX@8pt conduct the heating
bath for 2.5h. Work up as in Exanple 5
to obtain the title conpound as a yell ow solid VS:

in a 170C oil

Ve 510, 512 (Mr8)i5 NF2 | FRCON N -- =03 |I§ le Ar
M5, W 7-2 472 O\ | 7-3 €O Fsch\' 1-4
H3CH2CO~ F 508/ 0\ / WO 2004/(% PCT/ U82004/0L2471
-89 7-5 0 487 [O-7—6 g4 7-7 p- F
520 0\ / 7.8/ %380 F d 489 464 |\ 1
6-17 4a77
6-18 507
6-19 OHC_Q_ 448
F
Example 7
HsCO ci He
5 N/—\ N~ N'N\} —-CH
\_/N_\__N)j)QN 8
N.—
HsCO Cl e
N

\ N 'N\>____ CH. _-
(o} N\_/NH + CI—\_N JE/L\N = Y8 ———— Example 7
Carry out the reaction as in Example 5, except conduct the heating in a 170°C
oil bath for 2.5h. Work up as in Example 5 to obtain the title compound as a yellow
solid, MS: m/e 510, 512 (M+1).

NHo
)\N-N)——=——CH
AN ) N »—=-CHjy
—\_NJD/L
N=
Example Ar MS, m/e
7-2 l:l 472
o<
7-3 L7_\ 520
of
7-4 HaCH>CO
(- S 508
0 ~'




7-10 HBC F 462 0 7-11 OF 536 H.H H3CO O\ / 7-12

7-13 H3CO H3C 520 O\ / 7-14 H3C 504 O

WO @D03/09443CH3  7-15 488 H3CO O 7-16 H3C N F 49RCT/HS1004/012471
[ 7-17 F 494 CH300- -\-0O-B918 0}1-NH F 491

(O _ 474 Oe

2004/ 094431 PCT/ US2004/ 012471

H3C WO

-90 7-19 040 _ F 521

462 H GO 7-24 _

H3G' N H3C 7-20 H3 OCH3 506 O \ / 7-21 H3C -(r) NH
_ F 521 7-2Z.FH3C F 3080 H3C O 7-23 F
F 522 CH3CH20O 0 \ /

?{/)’ﬁﬁ_@,_sos

76 HaoO\j\sC 506
O-"‘ .
7-7 520
7-8 494
" F
7-9 HyCO E 464
A F
7-10 HsG 462
O :
711 o . 536
Hb, H
HaCO o—< >—-
7-12 O 474
Yo
a HL,CO
7-13 HyCO 3 520
Y
(0]
714 H:CO CH; 504
M
O
CHs
7-15 488
HyCO O
a O F
7-16 HyC <4 491
N
HaC
7-17 F 494
o’
7-18 491
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7-26 0 519 Exanple 8 F NH2 H3C/ \ f NON ')

==CH 3

HO ~-NN Di ssol ve the product of Exanple 7-10 (0.128g,

WO 24 f09aaB)
1. 4mol ).

in THE (30mL).
Stir
add CH3OH (10m).
as a yellow solid, M5 W 464

at RT

Add 5 NaBH4

3h, thea-60C 2h.

(MF1) .

(0. 053gPCT/US2004/012471

Concentrate and

Filter to obtain the title conpound

Exanple 9 NH2

11 ,N H/ \[RtNN NNF=CH3 I0 B ssof vegphe froduct
of Exanple 5{10 (0. 243ﬂ,C_QQ in a2 (3.om)
and TFA (8ml}. Stir 2p,*toggent e, and treat |the
residue with 4CH,_Filter WO 2004/ 094431
PCT/ US2004/ 0] 74201 -91H3§§%j_\\(vash GHa V\’at eb0Bo dbt ai n
the title cofrpound as| a yell id, |M5: W 4715
(Mrl). Exanple 10 NH2] H 3C (r N NN\ N |H3 CH3
0-F\ N N-\-I"R4f) C- 5 HSSolve ghe |progyft qf
Exanple 9 (0 0. 2'13@ | =k (4m??l Add DI PEA
(0.045mL, O. 9 @ 4, 0.25mjol ).
Stir 2h, cong SR PLC to-obflain the
title conpou i =% X 5808 (ML) .
Exanpl e 11 NIN, N} -~CH3 N
7-23 S 464
HsCO 5
7-24 . = | 522
CH3CH,0 o—@—
7-25 Q 503
5 F
7-26 D 519
N Q
E
Example 8
NH,
F A
HsC cj( \ NTNN,
.. »—=—CH
HO N\__/N_\_N NN 8
N—

Dissolve the product of Example 7-10 (0.128g, 0.27mmol) in THF (30ml). Add

NaBH, (0.053g, 1.4mmol). Stir at RT 3h, then 60°C 2h. Concentrate and add
CH3OH (10ml). Filter to obtain the title compound as a yellow solid, MS: m/e 464

(M+1).

Example 9

e
N”'N-

—_ — N
Y—==—CH
HNCH30N N—\_N ,,5/L~N 3
“‘ -

Dissolve the product of Example 5-10 (0.243g, 0.42mmol) in CH.Cl, (1.0ml)

and TFA (8ml). Stir 2h, concentrate, and treat the residue with conc. NH,OH. Filter
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10 Di ssolve the product of Exanple 5-12 (0.200g,
0.37mmol ) in TFA (8nml) cooled in an ice bath. Stir 1
wh2o0domaent rate, and treat the residue wth 7NPCT/US2004/012471

nmet hanolic NH3. Concentrat®iand purify by PLC to

obtain the title conpound as a yellow solid, Ms: me

443 (Mtl). Exanple 12 N2 N/ \ 15 N~ N N}~CH3 H3C
and washae whtes toobthia thetitiesamporndlasie ZQM&N RBlié S /e 475

procedure of Exanple 10 to obtain the title conpound
(M+1)as a white solid, MS: W 485 (M+1l). Exanple 13 F NH2

O/ \ NNNN NH2 v ~ 1O-OCH3N20|na
simlar fashion to Exa nvert the material of
Preparation 4-2 to the title co nd, a yellow

solid, Ms: Hyé 5):6\ 548 (M) . I nyFtigé nmanner. prepare

Exanpl e 13- 28 i VA (MH1) :

V\D 2004/ 0944%1 9&1’/ U OOMI'U' _\7 - 9mwlN N
--\-NN Cl Exanple 13-2: In |i ke manner,

e[ﬁﬁﬁ@lyﬁﬁ@e predyst of faemgrle Br(OpHI0g, D&Y am)) ipM¥dEr(éml). Add

o R o SRS o 808, S, it
and pirify-by-PINC tdlolidihizhe tille cORigdUDdResaMhite k31id; MS Enﬁ&@‘l?ﬂ(i\ﬂn)
N NN CH2 O/\Nr--\E;( II\IS Exanpl e 13-4

Exanpl e 14
e
— NTNN
- CH.
HN N\__/N—\_ NN 8

Dissolve the product of Example 5-12 (0.200g, 0.37mmol) in TFA (8ml) cooled
in an ice bath. Stir 1h, concentrate, and treat the residue with 7N methanolic NHa.
Concentrate and purify by PLC to obtain the title compound as a yellow solid, MS:
m/e 443 (M+1).

Example 12
NH2
N’ N-N

N )'—="'—CH3
el DUy

Treat the product of Example 11 according to the procedure of Example 10 to
obtain the title compound as a white solid, MS: m/e 485 (M+1).

Example 13
NH,
F
o N NN N>_<CH2
e O A
OCHjg N=

In a similar fashion to Example 5, convert the material of Preparation 4-2 to the
title compound, a yellow solid, MS: m/e 516, 518 (M+1).

In like manner, prepare Example 13-2, a yellow solid, MS: m/e 498, 500
(M+1):
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FNH2 HOOC O/ \ NNNJ- NN-~-CH -\-NNs 10
Di ssol ve the product of Exanple 7-24 (0.033g,

wO2@8093B) in EtOH (5m ) and add 1. ON NaOH ( OpABDB2004/012471
0. 13nmmol ). Heat at 60C 1h-92dd 1.0 N HCl (0.13m),
concentrate, treat with water, filter, and dry to
obtain the title conpound as a white solid, Ms: nfe
494 (Mrl). Exanple 15 F NH2 H2C\/\NNNNN}sCH3

15 Conbi ne the product ﬂ\PNepa t| on 4 with the
pr oduct ,,, %{ ?—ng to the procedure
of Exarri t 0\i-g0l NtitLe vinyl conpound as a

Emm%@l‘itsez QQﬁa VS e I\/Hrl) In li ke manner,
oyi ng the product of Pre 1ng;watl on 79, pre?
Bw dilvpinea T By, @wplpying el ProfusLPl Frepeiofd 44§ %W@)Example 13-

I Sy e b T Sk

500 (MBI}t \ NNN %= -CH3 H3C - ~NN Cool in ice the
product of Exanple 7-10 (& 01 Og, 0.022nmmol) in THE
(5ml). Add CH3MyBr (3M)\n ther, 0.03m, 0.09mmol)
Stlr 2h di ti dh 5(0 oénl). Stir 1
h, add @‘@? *ﬁ ,—\a.lnpjz%wact with CH2Cl 2. Dry
MoEO4) entrate purify by PLC to obtain the

'@(‘a—mé‘li"rr_é‘corrpound as a sol L‘g M. We 478 (M+l). Exanple
17 F ~CCH3 R N F /\ uyl2 N NN>-CH3 10 Conbine the
pr oduct g'rtepafatlorNﬂ ;_hQ‘EIHze product of

Prepargi o the procedure of Exanple
Example 13- 2PL&dN,t he titl npound as a yel | ow
Example 14
NH,

PN

-N
HOOC— NONN
N N N 3
@ vy

Dissolve the product of Example 7-24 (0.033g, 0.06mmol) in EtOH (5ml) and
add 1.0N NaOH (0.13ml, 0.13mmol). Heat at 60°C 1h, add 1.0 N HCI (0.13ml),
concentrate, treat with water, filter, and dry to obtain the title compound as a white
solid, MS: m/e 494 (M+1).

Example 15
H.C :(F N Nl-ll\‘lg
20 N\ - \>—-—E—CH3
N\___IN_\.N N
N_

Combine the product of Preparation 4 with the product of Preparation 37
according to the procedure of Example 5 to isolate the title vinyl compound as a white

solid, MS: m/e 446 (M+1).
In like manner, employing the product of Preparation 79, prepare Example 15-
2, avyellow solid, MS: m/e 440 (M+1),

e
N’ N-N

Y—==—CH

DO s

Example 15-2:
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solid, Ms: W 482 (Mtl). Exanple 18 F NH2 N N N

NNCH3 -\-NHON HCHs FF NH2 / \ NH Step 1 (r)\ N
WORM4BYMBCH St e3Exanpl e 18 TBS - N v u ~NN O FEGBUR004/612471

HCH3 HCH3 Step 1. Treat +t9g- product of Preparation 4

with the product of Preparation 81-1 according to the

procedure of Exanple 5 to obtain the silyl ether as a

yellow solid. Step 2. Eg ggoduct of Step 1

(0.208, 0.35mMmml) in TFE%%%_add TBAF (1.OMin THF,

Q 43, 0.43mml). Sgir 2h, cond@‘htrate and purify by

PLC to obt ai Asthe 4ig | e—30 conp as_a X?\QI te solid,

VB W 464 (I\mq { i Nax_wg Preparation

81- 2 prepareHytie enanti oner nple 18- 2, also a

white solid, Ms: W 464 (M+l)." WO 2004/ 094431

RCH6LIRAED #eDiddtt of ExXarhpsHe-10H0aHdige 0 T22mmol i THF (5ml).

add Clbarn ik i eer 0Tl S B oo 4P 2R el et Craviga:

(o. O6r§1|WC%rr 1HHadd %bt@l‘ﬂ%leaﬂ@e?dra& WitNCH,OIN, Dy (Vg s’@@ HO

kew se, from Preparation 81-4, prepare. t

concepiraie, .munfﬁmrm@ tngtam estiile goppevRR 5@ $efid, IB@ e 478
(M+ 1)46 (MHl). NH2 Exanple 18-4: / \N\ N N N}=CH3

Example 17
NH,

F /—(_OCHSN )\N
F—@-N AN >—“‘=‘CH3
N=
Combine the product of Preparation 4 with the product of Preparation 45
according to the procedure of Example 7 to obtain the title compound as a yellow
solid, MS: m/e 482 (M+1).

Example 18
NH,

— NTNN
< y—==—CHg

F

HO N
H CHs
NHy
F )\

2 -N Ste

Step1 NN NTN'S — cH 3—->p Example 18

(- —\—N XN
TBS\ I
N
H CHs

_tgp_1_ Treat the product of Preparation 4 with the product of Preparation 81-1
according to the procedure of Example 5 to obtain the silyl ether as a yellow solid.
Step 2: To the product of Step 1 (0.20g, 0.35mmol) in THF (5ml) add TBAF (1.0M in
THF, 0.43ml, 0.43mmol). Stir 2h, concentrate and purify by PLC to obtain the title
compound as a white solid, MS: m/e 464 (M+1).

In similar fashion, from Preparation 81-2 prepare the enantiomer, Example 18-
2 also a white solid, MS: m/e 464 (M+1).



HO ~N=' CH3 5 From Preparation 93-1, prepare Exanple
18-5, a white solid, Ms: W 490 (M+l). F NH2 Exanple
wQ@ 3603/090B+ NN} - =-CH3 HO From Preparation 95, PCEPS§2064/012471
Exanpl e 18-6, a white solid94Ms: We 494 (Mrl). F NH2
N N Exanple 18-6: / \ N N}--:-CH3 HO N H3C OH From
Preparation 98, prepare Exanple 18-7, a yellow solid,

M5: W 476 10 (Mrl). F NHRH, Exanple 18-7: 0O\ NNN-~ N

NN CH3 N F t he Wuct of Preparation 93-2,
ExampleBa: Exanl D-16- Bina Yol hop-sshiaty N Ve 472

(M+1). WO 20 09&#3_\9611' S2¥04/ 012471 -95- NH2 N

Exanpl e 198 N N N N} - =N HO N From the product

of Preparati 8’3'3101 prepare Exanple 18-9, a yellow

sBlard Prepdaation 8148 prépierExampleNt 3, @y@"@W%Olla HIS |N1/e 446

NON CH3 HO N Exanple 19 H3C OH NH2 N--\ -

Example 18-3:

Likewise, from Preparation 81-4, prepare the enantiomer, Example 18-4, also
a yellow solid, MS: m/e 446 (M+1).

NH,
J\
Example 18-4: N N )‘—'—CH;;
b Oy
HO
CHs
5 From Preparation 93-1, prepare Example 18-5, a white solid, MS:; m/e 490
(M+1).
NH
E I 4 I\ N",\Nz'N
xample 18-5: « >—=CH
N\_/N-\_N)j/‘\N ¢
HO N=

From Preparation 95, prepare Example 18-6, a white solid, MS: m/e 494

(M+1).
NH
Example 18-6: { Y NJ\N%N‘)——“CH
' N\__./N_\_N)j)\\ N - 3
HO N=
OH

From Preparation 98, prepare Example 18-7, a yellow solid, MS: m/e 476
10 (M+1).

, N
Example 18-7: N™N Y—=—CH
P —\—N N N 3

From the product of Preparation 93-2, prepare Example 18-8, a yellow solid,
MS: m/e 472 (M+1).




N- 5 Reduce Exanple 5-96 according to Preparation 30,
Step 1. Purify by PLCto obtain the title conpound as
w@2a0hiop3sol id, MS: We 464 (Mrl). Simlarly, fronusive4/012471

product of Exanple 5-110 ob®ai-n Exanple 19-2 as a
yellow solid, Ms: W 482 (M+l). F NH2 Exanple 19-2:
O\ NNNN }=CH3 HOF ~ N NcH3 Simlarly, from
t he product of Exanple S-igﬂg obtai n Exanple 19-3 as a

white 10 solj N ne NENEL) . NH2 N Exanpl e
Exafple 18:8:N- N N=- . IN=C@blsExanpl e 20 F NH2

HO/ \ N~ NN 3=NRGE -M\-j -\-N N WD

2004/ 0944 / US2004/ 018471 -96 Treat Exanple 5-111

wi th et hyl maglh€si um brom de according to Preparatlon

Sg%ﬁﬁﬁgpg‘j‘j@?gﬁ f%@igx J B ('\\'ﬁefe%@@eb ng%ﬁq ﬁ,@}‘% a){g{low solid,
MS: rafedd@(Miidshi on prepare Exanple 20-2, a yellow solid,

M5: me 492 (Mrl). F NH2 nple 20-2: H(r) NN NN,
N--\ N>-= N HBC CH3 N5 ?n'larly, treat Exanple

xarApdigpt h et gﬁ?El umhbt rding to
EaPPeparatlon n@ |fy %pPLCto obt ai.n

Exanpl e ZmH a yeI | ow sO M5: W 534 (WMH1).

Example 19

OH
HiC~ F /'\{HZN
N/
N NﬂL,EJL*——C%
5 Reduce Example 5-96 according to Preparation 30, Step 1. Purify by PLC to

obtain the title compound as a white solid, MS: m/e 464 (M+1).

Similarly, from the product of Example 5-110 obtain Example 19-2 as a yellow
solid, MS: m/e 482 (M+1).

F NH,
NN
Example 19-2: N N ))/;\ )———CH3
HO F
CHs

Similarly, from the product of Example 5-133, obtain Example 19-3 as a white
10  solid, MS: m/e 447 (M+1).

NH,
™\ N”LN‘N
Example 19-3: 7 %N N s, o=CHs
=N _\_N
HO N=
CHs
Example 20

F N
HO \ NJ\N'N\> —
N N_\_ = \N — CH3
H3C j— N
N=



F NH2 Exanple 20-3: / Ilk CH3 X-CH3 N H3C OH
Simlarly, treat Exanple 5-53 with nethyl magnesi um
whre@dioga3nccording to Preparation 30, Step 6, PEnus2004/012471
purify by PLC to obtain Exagple 20-3, a yellow solid,
M5: 10 mle 532 (I\/H). F NH2 Exanple 20-3: p C/ \ N
N NN, N=CH3 --/N'"\--NNF3C Simlarly, treat
E’Wﬁl'@(éin &5-M1 s
IPIBIECYY | WIRYEh R ST DRI Rt @ Tteparation
30, S?@ Gn@@i BQny(tMEyC te okkgin the titks aapipeund-as; a ygllow Nolid, MS: m/e
A78 ( +17 CH3 Exarrple 21 F NH2 HON ~y\) n NIN-NCH 3 F3C
\--N "N - 15 Add hydroxyl am ne hydrochl ori de
(n Sipdllgy fashidix prgpage T8I0 2048, yéllow pulid, diBem(@a0P (ivi+1).
Heat at 60 C 16h, allow to co concentrate, and
partition vvlth satF NaHCOS a d %I\/EO—I-CHZCIZ

Exarﬁgie@o-gn con e wte--@nd purify by
to gy ?C yel l'ow solid, Ms:
We 531 (M+l) . cH 2004/ 09443N CT/ U82004/ 012471 -97 In

5 sty $2EDERImpte Bhauily inpilincgel idvadcorging to
Prepd\*hﬁon l@gcgfzépFMd& PlrifPRPILE 16 bbiin @xbnﬁile 2% dyétiohsolid, MS:
m/e 534 (m)ﬂ)
NH,
J\
Example 20-3: S;QN\—JN_\— )j/L \)———CH3
HC OH

Similarly, treat Example 5-53 with methylmagnesium bromide according to
Preparation 30, Step 6, and purify by PLC to obtain Example 20-3, a yellow solid, MS:
10  m/e 532 (M+1).

F NH,
Example 20-3: o N ‘N_\_ s, ="CHjg
F3C N-—

Similarly, treat Example 5-111 with cyclopropylmagnesium bromide and purify
by PLC to obtain Example 20-4, a yellow solid, MS: m/e 532 (M+1).

N
Example 20-4: 13 N N NN r\?_E—CHS

HON N,_\N N” N
FsC (. —MN NN

i5 Add hydroxylamine hydrochloride (0.020g) to Example 5-53 (0.015g) in
pyridine (2ml). Heat at 60 °C 16h, allow to cool, concentrate, and partition with sat.

NaHCOjz and 5% MeOR-CH,Cl; solution. Dry (K2COs), concentrate, and purify by
PLC to give the title compound as a yellow solid, MS: m/e 531 (M+1).
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.~ N Jt enantionmers of F (r) 09,\),. NNN 35
Separate the enantioners of Exanple 5-35 by
wa@ booatet4egr aphy on a Chiralcel OD col um wi t hP@DWYS2004/012471
et hanol / hexane as eluant. ®fain enantionmer 1 and
enantiomer 2, each a yellow solid, Ms: W 518 (Ml).
Exanple 23 F NH2 HON ~N 10 CF3 Oxidi ze the product
ofn ﬁm&pfa&hﬁyrﬁﬁsl th-nvédth h?&ﬁﬁ(y ihe @ AR
nd treatmiJhe resz‘l i ng Hk%z{fejvt‘ongp'\i%l%h B bh2asa
ye“°W1§@1'f¢b>Mr§ amhedtadMinl) Exanpe 21. Purify by PLC to give
the title conmpound as a yellow solid, Ms ¥#§,531
(Mtl). 15 Because of t@% ade%S| ne A2a [dceptor
ant agoni sExaople/Piy2: c yngfs \
invention are useful in ft3h>e -" et
cognitive function diseases and neur ode erative
di seases such as Par ki nson' s di sease, senile denentia
as in Al zheiner's disease, psychoses of organic
origin, attention defi cExemgies?® ders, EPS, dystoni a,
RLS and PLMS. In particular, the co unds of the 20

present invention relcg’yl-‘r;r\olor,hmﬁl rrrent due to

neur odegan@folels\g? U
di sease. The ot her;cag RGN \L1Q dsef ul |n t he

treatment of Parkinson's di sease NHat can be

agapalafd ﬁfe%drﬁgﬁ%?@'cﬂ‘ @x‘aﬁ{blé\’st-és %hm@gﬁ’éﬁnf& a Chiralcel

formula I include: dopam nergi c agomi
OD calgmywiip20%l ethanolfiexanel as, elpaaim Q@biaih enantiomer gtandjanantlomer

n hi bitors such as deprenyl
2, eac;?i‘rn%yg"q%"g&d W‘$ %%%&2431 PCT/ US2004/ 012471 - 98
DOPA decar boxyl ase inhi B x@mpbwch as carbi dopa and
benserazi de; and COMI inhibit a"tSUCh as tol capone
and entacapone. In this specifi ion, the term"at
| east one conpou f@wl aN™ r%a.%_tdwt one to
three different c al naf be used in
a phar maceut igsN conp03|t| or nmet hod of treatnent.
Preferably one cofppound of fornmula | is used.

7% e pisRe BLERRRBICE BN D ors VA RAIAER n

CH,CH deftdremi thagsnting ks n:mehe vy oy RIS as ERpSd Pariy by
ceutica Lian od_of treatnen
PLC t?’BB@BBﬁE‘ﬂ? Com{p%'e%ﬁ ,yg %é@"‘?nge it Mshwi t h one

conmpound of formula I.

Because of their adenosine Az, receptor antagonist activity, compounds of the
present invention are useful in the treatment of depression, cognitive function
diseases and neurodegenerative diseases such as Parkinson’s disease, senile
dementia as in Alzheimer’s disease, psychoses of organic origin, attention deficit
disorders, EPS, dystonia, RLS and PLMS. In particular, the compounds of the
present invention can improve motor-impairment due to neurodegenerative diseases
such as Parkinson’s disease.

The other agents known to be useful in the treatment of Parkinson’s disease
that can be administered in combination with the compounds of formula I include:
L-DOPA; dopaminergic agonists such as quinpirole, ropinirole, pramipexole,
pergolide and bromocriptine; MAO-B inhibitors such as deprenyl and selegiline;
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10 The pharmacol ogi cal activity of the conpounds of
the invention was determned by the following in
wQRemo9EBd i n vivo assays to neasure A2a recepPOr/US2004/012471

activity. Human Adenosi ne ABgand Al Receptor

Conpetition Binding Assay Protocol Menbrane sources:

15 Ala: Human A2a Adenosi ne Receptor nenbranes,

HafiSo Xy iEeHAR

DOPEalatnt ke HiBioRPgag1 8 cofflfin bBfeorcBRle i LoMT
inhibifefesuch @sdalcappne Andataeapenavernbr ane di | ution buffer:

i | G BRL 20
Dg,l, ﬁﬁf %@E@ﬁ@ﬁg% ﬁ'g 412 ?%f g R%a Lﬁq?igpcguqsg?ﬁ@@@g asl# means that
one t@hb@emaﬂeremlbﬁmpﬁdmaalof herr{ulh bﬂﬂdﬁ%yhﬁéd llrla gﬁﬁr%ﬁ%@cal
comRRRan OTpheIAAa faalionbaP TSferahy dha sompgynael Jormuia | s used.
Similadl‘ofEr hiote hgeﬁt@ﬁ@é?bﬁiﬁﬂh@%%a%meﬁ{‘@f BhAGHR dﬂﬁ\‘é@%b%@” means

Bi'ot ech, Piscataway, . I'S prepare
that qpgrigriaree diffeant agepis, mferablm ame@geay maybearseddniaon

oyl Ul S AU ELE AR, B R B

combitidtioni veith bmébempdandadffamma Iconcentration is 1 nM
To determ ne

f i
nhE SDaERRReiopfealrRG O 41d Sampnogs of Supamertien was
deterMiidchy thel%nong" I o aha Gk vhfb  SBPRHS thedsuf® A, MceBtor

.conmpound dilution buffer. . To determ ne
activitfon- speci fi ¢ bi nding, add 100 NM NECA (RBI, Nati ck,
A H O ~

Membrﬁﬁe sﬁurqasund Di | ut| on: Prepare st ock sol ut| ons

in 100% DVBO. Di | yt conpoynd
Acgh FEFRR B A0SR HeRpIor gnehtaliss SRIRY AHErb1ARR, Receptor
Blolog?)f ong. SBeRdville, 3D P Bilus ePRY &g/ 100 KiiA %éﬂbkﬁﬁé’?%t% >kf'dffer (see
i nal concentration in conmpound ‘di lution buffer.
belowhssay procedure: Perform assays in deep vell 96 well
Total assay volunme is 200 PI. Add 50,1
Assa)pbﬁﬁgﬁnd dilution buffer (total I|igand binding) or 50
M@ubrat@gjlmgl:buﬂark iChdbecoolsuiPhasphaée Buffered Saliné (Gibco/BRL) +
10mlﬂé\ﬂgd(glng) or 50,1 NECA working solution (Al
Becific binding) or 50 ,ul of drug working

Ccﬁﬁbwnd)DllutMﬂBﬁﬂer lﬂulbéWPﬁbﬁﬂhté @Jﬁel%gaﬁﬁggéibg%/sm) +

m T
:é

. - DPCPX for
10 mmgﬁgplaﬁggpl@mqrgeq wiig 1. ﬁéng/ml methyl cel|ulose and 16% DMSO.

Prepared fresh daily.

Ligands:

Azq: [BH]-SCH 58261, custom synthesis, AmershamPharmacia Biotech, Piscataway,
NJ. Stock is prepared at 1 nM in membrane dilution buffer. Final assay
concentration is 0.5 nM.

Aq: [BH]- DPCPX, AmershamPharmacia Biotech, Piscataway, NJ. Stock is
prepared at 2 nM in membrane dilution buffer. Final assay concentration is 1 nM.
Non-specific Binding:

Az To determine non-specific binding, add 100 nM CGS 15923 (RBI, Natick,
MA). Working stock is prepared at 400 nM in compound dilution buffer.

A+: To determine non-specific binding, add 100 uM NECA (RBI, Natick, MA).
Working stock is prepared at 400 yM in compound dilution buffer.
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appropriate receptor. Mx. Incubate at room

tenperature for 90 m nutes. Harvest using a Brandel
wa@edos/ohmsrvest er onto Packard G-/ B filter plat eBCT/BSmo4612471

,ul Mcroscint 20 (PackardpQ-and count using the

Packard TopCount M croscintillation Counter.

Determ ne 1 C50 values by fitting the displacenent

CompolinePillgditg an iterative curve 15 fitting program
(Excel). Determ ne Ki val ues using the Cheng-Prusoff

Peapase ilonM siagk sphitions|of caapesnds d 406%sPMSO1 Iilutain compound

d;lutléﬁ‘bﬁﬁép T"%gat%)v\&ﬁ%’ gp@%ﬁo&%d@fr% gr‘f%ﬁa %5&]\&& ;ﬁre

work mgmmmﬁtt%flmmmnbanumm morornpstiatintiorobuiidie
A am e_receptor antagoni st hal operidol (1 ny/kg,
ssag&)” "% n before testi ng the 20 animals on the

vV @driop@l agiiavd ik @éép viered %ﬁ ple&éé Tbthﬂ a%é%? véfu?né’isaﬂﬁfjm Add

n the wire mesh cover of I exi ass cag

0]
50 N'WHM"SW'WOB iyifler gotal wgand bmdn@r @‘e’iﬂ M @ﬁa h@ezaawndmg

st o Spble iR e HER AR E0ubh o fbypoori
bindirag) cm,ﬁﬂwlam‘ drag amrﬁl_alg quiistiom: eAdd 5034 agamtho;okr(t[smqest 58261
for App GRILPECRG It A i el RS meheavaces Seniaimippdee

apprd;ﬁmﬁécép‘torofrﬂlqumﬁﬁﬁiéfaf?rﬂéoh&éﬁfp@)‘étukéfdf@%ﬁ#f Mifles. Harvest
maxi mal ly for 120 sec. _ The sel ective A2A adenosi ne

using:ghBeafsiel Sels hansierantp ackar GFE iller piataserAdd 46n4 Migroscint
20 (PREIAIAT Shd S RRMPNEORII T oBCHT: W SainfudiRh Codhter.

Scori ng t anl na e experl
Deternhee 0o vedwed Iepﬁttmgdhé emmaccﬂrnemtecm'eé$ usingaarciterptiven durve

ftinghtpbigRT (exdely BEtri i kivai=eSog Be o heHeer BRoH daubgon.

Halo@iﬂfol-mmb@dﬁétél@g@% Aankeyt rats (Charles River, Calco,

Italy wel ghi n 5- 300 are used in all

M?é@ Sreague-Dawley mis ?fafa%rlq'ﬁday@agfbwcg; ié@lw)swe'rghm@ﬂs -200 g are
used CFHE; caygﬂa&?p ﬁsﬁﬁaugg 6§J§?@Qu4$&&gﬁg&fs1 é}%ﬁ'\lgﬂ‘é’(rb $iSfie

access to wat er,” under contr e r'e
dopaming rpgeptm:anltag;:mwt hadepdkidoy ¢1 mg/ﬁg;esoal,aso e befnreh&tnng the

animf BT YOOl G318 ER PRIt Bp M as eepe heafimes

coveraf at283<4l:ﬂ plekigldssrazigeplacdnackhe an§le| &F dik 70 rees with the

to the nethod described by Ungerstedt et at
bench @i’g? Jfﬁgﬁtdﬁ Placed gy the gridith allfqutiegsabsiustachand extended

(“frog 'E%ﬁﬁ‘@'?h THY bide Bpéuc?féh uﬁﬁéﬁ%l%&ur%% ebdntial f«%\‘et?@ spscificity

m nor anges. Brie ani ma are anaest
of thisdieshfar matﬂlapsyqyﬁhethme(m fromy (dacernpht ainithetpayes entilihe First

compf§5 BB ey oA gt o 0 s

byhé belestivedr£adenosing ahfagdmliéts uiﬁaénevémaud&a@amrﬁstered
|aced.in a stereotaxic fr The skin over the

0ra"¥§ﬂ<99§ e$ eranging keaenR43and 3 m%k@o‘t and 4 bdwiaresaasiag the

animdls.2- 2 posterior frombregma (AP), +1.5 lateral from
regma (M), 7.8 ventral fromdura (DV) are taken,
aosaparaig @@enmerﬁs |the anticHaldptigreffecieof thie reference compound,

L-DOPA (25, 50 and 100 mg/kg, ip), were determined.

6-OHDA Lesion of the Middie Forebrain Bundle in Rats
Adult male Sprague-Dowley rats (Charles River, Calco, Como, ltaly), weighing

275-300 g, are used in all experiments. The rats are housed in groups of 4 per cage,
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(Pellegrino L.J., Pellegrino A S. and Cushman A J., A

Stereotaxic Atlas of the Rat Brain, 1979, New York:
w@@am4Pr ess). A burr hole is then placed in p¢EUSIONdD12471

over 15 the lesion site and0@-needl e, attached to a

Ham | ton syringe, is |lowered into the left MB. Then

8 pg 6-OHDA-HCI is dissolved in 4 pl of saline with

with ffbéléf%-e@sqo f6o¢ apdivhte ndsk c@aﬁrawtenﬂf&awé 'aﬁaeh 2hour light/

constant flow rate of gl /1 mnusing a
dark wﬁ% sf b day heforetthe swegary éh$ gatgiare fasiad oyet atght with water ad
dditional 5 mn and the surgical wound is closed and
libitu,
he aninmals left to recover for 2 weeks. 20 Two weeks

aUnibatetal &-hydrorydageeninat(s-QinbD AR thsion of teashidullé fbrébﬂﬂ?ﬁundle

is peé@p@%&ﬂngﬁé tlgedgffs%t?%c? 365 a%ﬁq}éé g%/i%(% et al? (Bram Research,

1971 @Wm%@r@éthbééﬁmﬁélﬂléh%ﬁse%dr[h HBRard, rAﬁw@@rdié}ﬁ 3/01 127),

peri od by automated rotaneters Frlmn
with miger elandase Rredy othe anipealsage anaes lt&t@eﬂwlﬁscnlgml hydrade (400

mg/kq, gtg)té’rg)e él%d J@S'i/}gda@p 1{1%31 gﬁ‘fﬂn& tr@d:?ée gfilﬁ Phgﬁfdné-ﬁ)i-iaﬁ injection
in ordepieabiboke th@uptaikerofsthmmxn'eby ie motadrendigic eewindle), Then, the
animdIS B8 bbef i Btediusirme e S gve, ik Skuilis Gplasiod and the
steredtai?i@ CO@ﬂilﬁé@S((LZ 2 posferio? froﬂv?%i%nb@&ﬁlbﬁ 41 Idt@n‘a@ﬁ’ohPBregma

a subt hreshol d dose of )

(ML), B’é?n%%? Eatifepan drafRY) ane) takei aqmr@oam ahe @Haagpf aﬂegrmrp et al

(Pellepgﬁﬁgwageﬁ%gmg%mgﬁg %\@%ﬂfﬁaﬁ &L, R@g@aﬁa A;l‘a@%fl the Rat

Brain r‘e&ﬂgemw Aork Plemupdreds). A buhmoleneemelnqﬂacé{EWﬂhé$kuﬂ over
the leélfh)ﬁ S n?’\glgq?[} 8@y agg%l'?e?dgp ﬁlmﬂ (&,’I\ tglﬂr?rﬂéeggg e ed lnto the left

MFS. B QAR AL BB PSRN 4B sscoioac

as anﬂ(a)dﬂar‘ltadn@m{used akth2 odWstammpmrmb Bf 4 W&t miin isingfarkinfusion
nl¥| ound, 5-117 had a Kj L and conpound

pumps theiaeslie Is Withdrave aftaradditigerbsmip qq’}q the slugicphyvaeed is

closedJé{nG“tWé thﬂ%l@leﬁﬁf retbvéeeBiviedy Ki for Ala receptor.

Preferred conmpounds of the invention have a
seve weels ajter Hylesipniihe rraammtadmmat@edsmab bd2OPAABO my/kg,

o PUEEEIBERAAG AR, 5T GHECoRo AT ic5a4EBE e Agpor ot
coniratateral tnslrantified it ihei 2 i testlrrgqjalod by thontatetiPbtanestean
iy st R B e B G e
the st@fgay period. 10 In the hal operidol -induced catal epsy

test, a conbination of sub-threshold anmount of a
c&ﬁi@@aﬁ datsfreceivenihe testaiidg & days-after dlag prichingrtesh (makimal

- '.'f' t i Rhibiti f.the
soperl BB TEE oo Lk e it
admm&{é?lelalbrallyeat @zgse! ewbls faﬂgggajf’et\?aéﬁ Oi’:tﬁahdlmgfl'@gﬂbtajlfferent time
n a compound of fornul a
pointsgifs. dnbe b Belare int TiRclonersuhisesolEess of L-DOPA (4 mpk,
ip) plus b@RsEIERY (4/mpkIip§ an8 W bR4REESRbf turning behavior.
Using the above test procedures, the following results were obtained for

preferred and/or representative compounds of the invention.
Results of the binding assay on compounds of the invention showed Az, Ki
values of 0.3 to 57 nM, with preferred compounds showing Ki values between 0.3 and
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15 turning. For preparing pharmaceutical conpositions
fromthe conpounds described by this invention,
WO p@ri944phar maceuti cal |y acceptabl e carriers CROI/DB82004/012471
either solid or liquid. Solgid form preparations
i ncl ude powders, tablets, dispersible granules,
capsul es, cachets and suppositories. The powders and
5.0 nwnakrbemouau 107 habR! KseiR.2inM; e8ingBupl &4 h%dtéJKaBP.@B nM;

g 51 actlve |ngred| ent. Suitable solid carriers
CO”’PQH@ WA heg a Keof ptnMie agd Wdﬁm%m@t@foenm

om@gh‘ﬂi@ﬁ%{rﬁﬁﬁd (Pyatlj&ldl Rfairor A1a|‘é[';8 &q%l fo xiﬁga receptor.

, ets and’ca su can be u
Prefedesapmpaunds @fuhearm!wtrbn rhayea seladiidityi rahgmgl feormn dbiit 100 to
b % ring suppositories, a low nelting wax such as a
abou re of fatty acid 25 glycerides or cocoa butter

| Préferr@ti cvrhGshdsadhbvidtea 8017526 deRedRd iiffeskcBnt latency when

ersed honpbgeneously therein as by stirring

testeq@rafllg RtHoREghieh astirialeptc aghvitdmratgour ed into
d |
BT SHDAIES8n Tt ate Bos U BFall uith P mdiRd o K Fid¥erred

compsus(e performedﬁa"OetMﬂ o, thAﬁwamowmsay periay. be

n I. Iene cql sal utions
(Y RaGp i indlipetfieliipPEn e g Bl ion e Bl

amouﬁaw alcempoupldustdommllat iapasa £0b-hrekhelaaaabunt of L-DOPA showed
stration. V\D2004/ 094431 PCT/ US2004/ 012471 -

a Slgnit‘&aa% inhibihep & e exalepsy adicatinga syneigistc effeptnyin the 6-0HDA
IeS|on' t@§i WQ& aifitniald AdRirfdiSredd lﬁgr%birﬁatloﬂ %orﬁgf){)?]d Whidthula f and a

in conmblnation Wt arnaceu
sub- ﬂli@&hs@d&ﬁh@untdﬁreré)PA éembnatramd Slmﬂcamtyﬂmgheseﬂmtgﬁmeral
turnin& S° i ncluded are solid form preparati ons which are
htended to be converted, 5 shortly before use, to

| Fwn@pbﬂnglphaﬁmacaiﬂdahSompbsnﬁbhbl aonPit cothpean@liesatibed by
m.ni strati.on. Such %gldforms i ncl ude sol utions,

this 'ngﬁ'gt,&féhén%sofsﬁ{magﬁut'%alw ceptable safisimaan be aither solid or liquid.
Solid fdmﬁmpafmm |ﬁélﬁee? ewdeld, apiel %.sfprem@éeanaﬂple\é c%—;gﬁxles

transder nal ositions can take

cachefspand ﬁypp@%t%@@l sTherppwderséndl tablets mayde aurripelsed of from

I
about 88 H2f 70Tk ebATRINE T eaB R SRulbie P Earers e fgun in the
art, e. ghmagpesngns?rbogiam‘ maﬁﬂeﬁ;]mhetema?owld $L&Ja'idﬁbgds‘ét Faflets,
refera armaceutical preparation is
powddih, G IHBEdGaPPUR AT beLiRes &% SpH Gt IR wiRBle fos oral
adminfsiifionl ded into unit doses containing appropriate

uantities of the active conponent, e.g., an
arquepaEng sepPesiiorea.ch o melling wexisueh asia midere afFfatty acid

glycenyég &#%Eﬁ?te%’ar g sla@lrs]{ ?ﬁ%ltga,g%r?@gfé %énfg%%c&qtéﬁ Hfspgum
homogmmmsﬁ/ ther@ntas Wﬁrm@ Thermoltﬁreh@maQbNeéu@mlﬂbﬁéﬁs then
pouremto convemgﬁt size 61 sn galltoevetdhtg c%of gl’tjrlléarlrebf/l %glluljl(f:yat Hon:

Liquid form preparations include solutions, suspensions and emulsions. As an
example may be mentioned water or water-propylene glycol solutions for parenteral
injection.

Liquid form preparations may also include solutions for intranasal

administration.
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The. actual dosage enpl oyed may be varied dependi ng

upon the requirenents of the patient and the severity
wo@toodletsondi tion being treated. Determ nati onP@f/Us10e4/012471

20 proper dosage for a parti02H ar situation is within

the skill of the art. Cenerally, treatnent is

initiated with small er dosages which are |l ess than the

OAbrcmdmdépeﬂaﬁéns stmﬁm@ MRAHRSatidh %@ﬁfnbﬁrde é&&l&%sé}&?sollds in

i ncrements unt’ | Optl

is,increased
powdgr fasg, Wikl Fn%me tY ¢Dbipatiae sdthi a:,phaaamtlcalﬁy acceptable
carrie? Qﬂﬁ?ﬁﬁﬁ&%é gngPéS%JedSﬁsl y dosage may be divided

n portions during the day if
dAlsiorisdiuded arhesolidberm prepdraticuehich ot sm@ndedscb batdoperied,

f nd f the i
shortif pefle 3 RO 1Bicn bles USRS [T PRE P o erontp
admiristgaticat. e8ueie fguidifogné Mol sdILBETE BuspEndibAs ahﬁ RS IEBNS.

cljnician considering such factors as age, condition
ahe cempoundsafdhe investion smawalsp besdeliveiable jragsdemaally. The

transcdefii @ 'itﬁﬁ\stda?latgg&' ﬂ?éAF %Pb‘icc?rjePn{se f&l@ﬁ?ngg%sg%sﬂﬁf?or

reginen for compoun rmul a
emulsieirs and caatiedncivfieddn artmmstiermgl paich @) Ghergiaday or reservoir type

r to .no/ da in two to four divided

as afep%@'i‘?eﬂqg’lnéli\%a@rﬂ{é%g%ﬁ%# Sentral nervous system
dPEEffemny thectornpoliad |6 adinimisiered Gage or the ot her
Eei %lor conditions |listed above. The doses and

@bl dhephapnacsidicabpiaparalion i iadwNidosageiforsa. In such
form, ﬂﬁé ﬁfdﬂaﬁ‘&%n @s&%@’éd RS LAR dose8 bﬁhﬁmha\?ﬁb%rf&ﬁe 408&ntities of

approved doses dosage regi nen
the aclige £00RIENt, FEY/, E2eROtige 247dunt 10 @Bhjewvekhgelesited purpose.

ot [Bab Y brzin 68+ PhbRd of KFrfy it Bluiiest i@ o tiion may

be vamwecad}dlstétﬂtrommlmﬂ ool TGU0 A1y, @lﬁor@ Jﬁ@fé@@ﬂﬂ? ‘ﬂronﬁ’fabout 1

m ni stered

rmul a | dado am per gi ent is a
mg to| 9dBeey mgtpﬂeg @rﬂ@gﬂﬁ"m be effective

Cﬁgﬁgﬁ%&?ﬁﬁ%@eﬁﬁﬁ@d %B% resent 'i nverﬁ{jl on ﬁ{gg{eﬁgiremems
of the gadient ard thmse\@ﬂm nﬁtheocmnmtmn béipgdreaded.i | Determination of the

propef APl Opa ey S Ryt e St SLIR afC Banpratye

treatitemt ishinitiated mwmraj dokagés whidhharedess thin th‘élmhlmum dose of
altern t vVes, T(iilfl cati ons and varl ations ar

the comRaUREiTRQISRAPT. 10F HASAOS Ipdncisased by smalk pseerentsruntil the
optlmdfﬂ éiféé‘é ﬁﬂHef méeéiﬁduﬁfbtau’{@s%@%éﬂ%dmlionp tﬁgr‘\}éﬁm ﬁilal*%?ell daily

W claim 1. A conpound e structd
dosagecmay. beg diyided ppdruinpinigierenlimiprtiRnsNuring the day if desired.

The amount and frequency of administration of the compounds of the invention
and the pharmaceutically acceptable salts thereof will be regulated according to the
judgment of the attending clinician considering such factors as age, condition and
size of the patient as well as severity of the symptoms being treated. A typical
recommended dosage regimen for compounds of formula | is oral administration of
from 10 mg to 2000 mg/day preferably 10 to 1000 mg/day, in two to four divided
doses to provide relief from central nervous system diseases such as Parkinson’s
disease or the other disease or conditions listed above.

The doses and dosage regimen of the dopaminergic agents will be determined
by the attending clinician in view of the approved doses and dosage regimen in the
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~ --CCNRA\6HH~\ | 5 or a pharmaceutically
acceptable salt thereof, wherein Ris RO R6 R8 or 7
WO 200R0944R2, R3, R4 and R5 are independently seP@ruUSm0N4/012471
fromthe group consisting-ofg3H, al kyl and
al koxyal kyl; 10 R6 is H, alkyl, hydroxyal kyl or -CH2F;
R7, R8 and RO are independently selected fromthe
packaq Mﬁertofakhﬁ ﬂn[&c@isuﬂéraﬁbh)(he agéI Eé&o%nd gbhlitibAioP the patient and
koxy al o and - CF3;
the S%ﬁﬁ%@?@ﬁdﬂﬁ?@s%r It is@xpected mmwm cmmlsnnatlon of a compound

o o IR ERR SN 4 R B R Ep
compahk&oisyyill inedzftecyiat epmpanydioye dosexyt thel dopyerdiid adminisiered

al Ikoxy, al koxy- al koxy-al kyl -, (di-al koxy) -al kyl,
as m?’ﬁg@é ) al koxyal kyl , R15-cycl oal kyl

R15- cycl oal kyl al kyl , cycl oal kyl - oxy,

CWHllea‘hb reSrmlik@ritionddebe |

a a)rr]i o ieniond CFe?Q@escnb@dﬁM c%@ncﬂbﬁlvﬁlh thg specific

embog@ner@s ek @h@b@(@j@@)@&lt@fﬁ@.@@ anegificationsrng) \(&E!@pns thereof

will bé%c‘gﬁa) NE‘E‘B ‘Z’%Béﬂf oh%gﬁ@%el @E%H‘é'i‘ IS ky 1 |

modifiraions:and veviationd &l inteaideg to fall within the spirit and scope of the
ocycl oal kyl - al koxy, R15-heterocycl oal kyl - oxy,
prese@é‘@_ gﬁ@'ene- O al kyl, CF3- hydroxyal kyl
(CF3) (hydroxy) al koxy, cyano-al koxy,
-al kyl ene-C(O - O al kyl, -S02-N(al kyl) 2,
(cycl oal kyl ) hydr oxyal kyl , (hydroxyal kyl ) al koxy,
(di hydroxy) al kyl, 25 (di hydroxy) al koxy,
-C(=NOR' )-al kyl and -C(=NOR1')-CF3; or two RLO groups
on adj acent carbon ring atons together form-0O CH2-O,
-0 (CH2) 2-0-, -CH2-O(CH2)2-0-, -0-(CH2)2-,
-(CH2) 3-0-, -O(CH2)3-0-, -(CH2)3-, WD 2004/094431
PCT/ US2004/ 012471 -105 wherein the ring fornmed by the
two R O substituents and the ring carbon atons to
which they are attached is substituted by R16; or two
R10 groups on adjacent carbon ring atonms together form
-1q(R1)-C(O -0, -N(R11)-C(O-S-, -(CH2)2CH(OR18) -
- CH2CH( OR18) CH2-, 5 - (CH2) 3CH( OR138) -,
-(CH2) 2CH(OR1) CH2-, -(CH2)2C(O -, -CH2C(O) CH2-,
-(CH2)3C(O -, -(CH2)2C(OCH2-, -Q(CH2)2CH(OR18)- or
- OCH2CH( OR1) CH2-, wherein the ring
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formed by two R10 substituents and the ring carbon
atons to which they are attached is optionally
W@ w448t ed on a carbon atom by hydroxyal kyl BCT/US2004/012471

al koxyal kyl ; each R11 is int@pendently selected from
the group consisting of H and alkyl; 10 each Rl12 is
i ndependently selected fromthe group consisting of H,

We cldiinyl ,  hydr oxyal kyl , al koxyal kyl,  -C(O) - al kyl ,
-C(O) O al kyl, (al koxy)hydroxyal kyl, al koxyal kyl -
C(O-, -Sal kyl, -alkylene-C(O) al kyl and

1. @1&,@1{1 oendch el al kyl or -CF3; Rl4 is
H, al k)p/l al ko%gﬁ%étr@ﬂ}ﬁlfeﬁn&& or al koxy-C(O-; 15
R15 is 1 to 3 substituents indep ently selected from
the group consis gng of H, al -fH, al koxy,

al koxyal kyl and yatkyl ; substi tuents,

taken toget hei h% cér b ich they are both

attached, forma gnouN 6 is H alkyl,

al koxyal kyI CH Ggr dﬂ(yHI kyl'; R17 is H or alkyl;

and 20 R18 is H al’kyl. 2. A corrpound off claim1
or a phaehats SiMginof claim 2 wherein

p)fﬁ [ gb uﬂo%rdllgaﬁ:geﬁ%ﬁle sait th%réor‘rpoun%mof claim1l1 wherein

RE“SRS R4 and R5 are each H. 5. A conpound of claim

1 wherein Z is Rl10-aryl, or R10-heteroaryl. 30 6. A
npound of cl ai m5 rein Zis R10-phenyl. 7. A
§n‘pﬁl~®°clal R8in RIO is 1, 2 or 3

substituents indepe Spt sel ected fromthe group
consi sting of haI o, -C(Q® R13, al kyl, al koxy,

Eyg {%ﬁ’ ol)?'yfl é«: r%l @g{gé%@émgiﬁé%hﬁwm thg group consisting of

H, alkglambalkioyyalkyl35 VO 2004 004431 POT) USS004 612471 -
6. 8. f cl 7 i Si t R1
ois i Ak BVRAVEIN Qirehels i < hal o and the o her
R@ R5am? RS are friddpRhdentl Eéiectéﬂ #8 &YQ%EX% E?(r{\(%of H, alkyl,

(cycl oal k I)hydroxyalkyl droxy
alkoxycu tpm,»aﬁioxwalkulyaa&mm@i—c 9. A corrpound of claim 8
s 1 |tuents wherein one RO is o-
iR A ‘J" ﬁg‘eﬁrﬁ 0is halo, -C(OR93, alkyl,

alkoxy, hydroxyalkyl (gycloalkyl hydr oxyal kyl ,

hydr oxyal koxy, alkoxya OXY kexyal kyl or

cyanoal kyl . 10. A conpound o- aim5 wherein Zis
R10- heteroaryl. 10 11. A Conpdund ofsclaim 10 wherein

P 0 PRI e BAO SER N A o
hydrO@erb Lﬂ&(}d,@ﬂgelyl; hygirexy, lalkowahydmwaﬂiykynydroxy -alkoxy, alkoxyalkyl,
alkoxyalkoxy, alkoxy-alkoxy-alkyl-, (di-alkoxy)-alkyl, (hydroxy)-alkoxyalkyl,
R"®-cycloalkyl, R"*-cycloalkylalkyl, cycloalkyl-oxy, cycloalkyl-O-alkoxy, alkyl-SO,-,
alkyl-SO-, halo, -CN, cyanoalkyl, -CHF, -CFa, -OCHF», -OCF3, -C(O)R™,
-O-alkylene-C(O)OR', -C(0)0-alkyl, -N(R"")(R™), N(R")(R"3)-alkyl, N(R"')(R")-
alkoxy, -C(O)N(R™)(R'®), R"-heteroaryl, R'-heterocycloalkyl, R'-heterocycloalkyl-
alkyl, R"*-heterocycloalkyl-alkoxy, R"®-heterocycloalkyl-oxy, CFs-alkylene-O-alkyl,
CFa-hydroxyalkyl, (CFs)(hydroxy)alkoxy, cyano-alkoxy, -alkylene-C(0O)-O-alkyl,
-SO2-N(alkyl)z, (cycloalkyhhydroxyalkyl, (hydroxyalkyl)alkoxy, (dihydroxy)alkyl,
(dihydroxy)alkoxy, -C(=NOR"")-alkyl and -C(=NOR"")-CFs;

or two R'° groups on adjacent carbon ring atoms together form -O—CH,-O-,
-O—(CHz)2-O-, ~CHz-O~(CH,)2-O-, —~O-(CHp)z-, ~(CHz)3-O-, -O-(CH3)3-O-, ~(CHy)s-,
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35

15 12. A conpound of claim 11 wherein one R1O is

fluoro and one R10 is nethyl. 13. A conpound of claim
waeheeeEsh Ris -C=CR6, R2, R3, R4 and R5 are PEDhS1404/012471

and Z is R10-aryl or R10-hdiO&-0aryl. 20 14. A conpound

of claim13 wherein Z is R10-phenyl and Rio is two

substituents wherein one R10 is halo and the other

wherdf he ﬁn? dbroned B BRbvo RAP Kubstitadieand thbyﬁfg@éfﬁbhﬁdwms to
(cycl oa I)l%{droxyal kyl , h dr oxyal koxy, alkoxyal koxy,
Whlchghﬁﬁﬂ%ﬁi@%P 2b 15. A conpound of claim

qﬁat"%'&e‘? @%pg%“?@uﬁé*sﬁ%. erassLny age enﬁ%&?ﬁﬁcﬁ ot el
(RY )ﬁ@o% gyﬁap)ﬁ(@s&t +(ﬁ¢-iz¢écm,0R h| CCHICHIOR]) JCHEG. A
-<<>Hz BERRE N CHEATA O B iy HeHREQR LR e flgHeRc (o)
A 1 1
-(CHQQE@{%;CHKIH;O&@&Q%%R mﬁgil@(—g@{%@h ﬁ@quﬁaﬁ&éérﬂ%‘Wﬂg
formeﬂﬁy,\tw@ﬁ@wmntuemﬁ apdthe rigg carbep afgms to whlchdhey Rreyaiached

o opighelSoslieRn  eoforly MBI S BHARE) 1
Neach-R” Osdndaendentipsriected frotHbe grobipdonisting of H and alkyl:

each R'?is independently selected from the group consisting of H, alkyl,
hydroxyalkyl, alkoxyalkyl, -C(O)-alkyl, -C(O)O-alkyl, (alkoxy)hydroxyalkyl, alkoxyalkyl-
C(0O)-, -SOqalkyl, -alkylene-C(O)alkyl and -alkylene-C(O)O-alkyl;

R is H, alkyl or -CFy;

R is H, alkyl, alkoxyalkyl, alkyl-C(O)- or alkoxy-C(O)-;

R is 1 to 3 substituents independently selected from the group consisting of
H, alkyl, -OH, alkoxy, alkoxyalkyl and hydroxyalkyl; or two R'® substituents, taken
together with the carbon to which they are both attached, form a —C(=0)- group;

R'® is H, alkyl, alkoxyalkyl, OH or hydroxyalkyl;

R is H or alkyl; and

R'®is H or alkyl.

2. A compound of claim 1 wherein R is -C=CR®.

3. A compound of claim 2 wherein R%is H or alkyl.
4. A compound of claim 1 wherein R%, R®, R* and R® are each H.
5. A compound of claim 1 wherein Z is R"-aryl or R"-heteroaryl.

6. A compound of claim 5 wherein Z is R'*-phenyl.

7. A compound of claim 6 wherein R'’ is 1, 2 or 3 substituents independently
selected from the group consisting of H, halo, -C(O)R13, alkyl, alkoxy, hydroxyalkyl,
(cycloalkyl)hydroxyalkyl, hydroxyalkoxy, alkoxyalkoxy, alkoxyalkyl, and cyanoalkyl.
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FFN H ® o2 3F/ \ NNJIN)" NN} - =- CH3

NWNN-=-CH3 5FNNJNFN NHH30N \ NNNN
wOoReo40H331u ~ NN F and NH2 H3C N O \ N N NEN/US2004/012471

CH3 ZN~N F 17. A pharmaceut0gal conposition

conprising a therapeutically effective anpunt of 10 a

compound of claim1 in a pharmaceutically acceptable

8. CH &M ouﬁ@of dlaiR 7" piisihg 2RbIRTS sﬁsmtﬁéhtsr\ﬁhél@tﬁone R"is

vlo 48 VWAL EE Bl B @Mmko BRI (o o

(cycldmkymiydmsxyaﬂqﬂ hydfoxyaikoxy| alkbrieikexyl élkb&yalkyh@t dvesoafkyl.
claim 18 for treating depression, cognitive di seases
or neurodegenerative di seases. V\D 2004/ 094431

9. Pé&wasponad oficlaim 8 commmgmm Treubsidueisovbeniriens &' is

0
fluord ARSI RI9HI0 8. CICHAE Gk T ek, AT RRY Bl
(cyclqwl%}lwéfoxyaim Ryskoaalkexy, @kmaﬂ@y, alipsyallkylor cyanoalkyl.

restless |eg syndrone or periodic |inb novenent in
sl.eep. 2 The coppeund of claim1l for the
10. p%?fgpﬁ?ﬁ’rb(#’fo?'a'é“#é@" ng%t'S% He’ierr%%'ﬁ"ng central
nervous system di seases or stroke. 22. The use of
n r (1)) i+
1. aéd{ﬁaﬁé%r&%éfeﬂéﬁiﬁ DY BRI H g by By F BB Sonazol
and Fi: ig nop 2 gubstituesis indgpeadammmieetedufmﬁhe gseup tensisting of H,

haloeﬂﬁ%’@ Ul a, psychoses of organ! c origin, attention _
e |P§?t d| sorder, Extra Pyram dal Syndrorre, dystoni a,

restless |l eg syndrone or periodic |inb novenent in

12.  shaginpdindéf cldinp harRsemt oiitR'tiMesd h@orioRHY s mhétyl.
a therapeut| cally effective amount of a conbination

of a compound of claiml1, and 1 to 3 ot her agents
13.  uAaiampéund ofeslaimg wheaeki RiorC=0Rs BAsR® iR’ and R® are each H,

and quq:\‘m%?ﬁlgr'ﬁalhle}’erﬂﬁﬁﬁpt able carrier.

14. A compound of claim 13 wherein Z is R"-pheny! and R'® is two substituents
wherein one R'® is halo and the other R'® is halo, -C(O)R"®, alkyl, alkoxy,
hydroxyalkyl, (cycloalkyl)hydroxyalkyl, hydroxyalkoxy, alkoxyalkoxy, alkoxyalkyl or
cyanoalkyl.

15. A compound of claim 13 wherein Z is R'-benzoxazolyl or R'°-benzisoxazoly]
and R'is 1 or 2 substituents independently selected from the group consisting of H,
halo and alkyl.

16. A compound of claim 1 selected from the group consisting of

F NH2 F NH2
E N N N’J\N N)———-CH o _@_ )\ )_——CH
\ 3 3
N= OCH3

4 ’
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25. A nethod of treating Parkinson's disease
conprising admnistering to a 20 mammal in need of

wa amh/op4ent nrent an effective anmount of a conbi PEr/USWOEH12471
a conpound of claim1l1, andid7to 3 other agents useful
in treating Parkinson's disease. 26. The nethod of
claim25 wherein the other agents are selected from
the group consi $NH,ng of L-DOPA, dopami nergic nH,

agoni sts, MAO- By idrjinbi t or s, A 25Fdecar boxy), ds€ N
HoCO; ,qf‘r_s\Nﬁ rhﬂE‘El&DH@ﬁa.D e Ws\e_a\c!) Al —==-CHs
MinTLNYor the prepasdti oa”of J N
reating Parkinson's DiseaseNFn ,

co na—df )
medi cdment for N

conbi nation with 0 3 other agents useful in
treating Parkinson'ss, disease. 30 28. The use of claim
27 ej he offieN"agent syare selected fromthe

HsCOWL O c@&xj_n =L- DOPA, ‘3doparri nergi ¢ agoni sts,

I nhi bi t or y=/DOPA decar boxyl ase inhibitors and
COMT i nhi bi tors. ’

HO E NH,
H3C‘>_\ — N"J\N"\{: — cn
He © ‘ NuN_\_N)E/k\N 3
. N—_ 3
OH NH OH NH
N 2
HsC ™\ NJ\N'N HyC —/\ N"'\Nz'N
~. »—=—CHj3 ~ »—==-CHj
N\_./N_\._NJE/k N N\_/N—\_.N)j/‘\ N 8
F N= , F N= ,
9 NH, OH NH,
HsC AN N \ NN
~ P = CH3 - \>—T_—CH
F N\_/N—\_N S NUN_\-—N)ﬁ/L 3
F N= , F N= ,
NH
HaC N N2 ;.N
/—\
o] - Y—=—CH
\QN\_/N_\_NJE/L N ¥
F N= and
NH
HaCyrO NJ\NZ'N
I\ ——
NQN N A S—==—CHjs
F N=

1
i

17. A pharmaceutical composition comprising a therapeutically effective amount of
a compound of claim 1 in a pharmaceutically acceptable carrier.

18. A method of treating central nervous system diseases or stroke, comprising
administering an effective amount of a compound of formula 1 to a mammal in need
of such treatment.

19. A method of claim 18 for treating depression, cognitive diseases or

neurodegenerative diseases.
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20. A method of claim 18 for treating Parkinson’s disease, senile dementia,
psychoses of organic origin, attention deficit disorder, Exira Pyramidal Syndrome,
dystonia, restless leg syndrome or periodic limb movement in sleep.

21.  The use of a compound of claim 1 for the preparation of a medicament for
treating central nervous system diseases or stroke.

22.  The use of claim 21 for treating depression, cognitive diseases or

neurodegenerative diseases.

23.  The use of claim 21 for treating Parkinson’s disease, senile dementia,
psychoses of organic origin, attention deficit disorder, Extra Pyramidal Syndrome,
dystonia, restless leg syndrome or periodic limb movement in sleep.

24, A pharmaceutical composition comprising a therapeutically effective amount of
a combination of a compound of claim 1, and 1 to 3 other agents useful in treating
Parkinson’s disease in a pharmaceutically acceptable carrier.

25. A method of treating Parkinson’s disease comprising administering to a
mammal in need of such treatment an effective amount of a combination of a
compound of claim 1, and 1 to 3 other agents useful in treating Parkinson’s disease.

26.  The method of claim 25 wherein the other agents are selected from the group
consisting of L-DOPA, dopaminergic agonists, MAO-B inhibitors, DOPA
decarboxylase inhibitors and COMT inhibitors.

27.  The use of a compound of claim 1 for the preparation of a medicament for
treating Parkinson’s Disease, in combination with1 to 3 other agents useful in treating
Parkinson’s disease.

28.  The use of claim 27 wherein the other agents are selected from the group
consisting of L-DOPA, dopaminergic agonists, MAO-B inhibitors, DOPA
decarboxylase inhibitors and COMT inhibitors.



