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WO 2005/ 103055 PCT/ US2005/ 013454 5 10
PYRAZOLO F4, 3-el-1, 2, 4- TRI AZOLO 11, 5- c1- PYRI M DI NE
WODEBQSIRE A RECEPTOR ANTAGONI STS BACKGROUND BET/URI05/013454
present invention relates to substituted
pyrazol o-[4,3-e]-1,2,4-triazolo[1,5- c]pyrimdine
adenosi ne A2a receptor antagonists, the use of said
conmpounds in the treatnent of central nervous system
di seases, in particular Parkinson's disease, and to
phar maceuti cal conpositions conprising said conpounds.
Adenosine i s known to be an endogenous nodul ator of a
nunber - of 20 physi ol ogi cal functions. At the
cardi ovascul ar system | evel, adenosine is a strong
vasodi | ator and a cardi ac depressor. On the centra
nervous system adenosine induces sedative,
anxiolytic and antiepileptic effects. On the
respiratory system adenosine induces
bronchoconstrlctlon At the kldne Ievel it exerts a
bi phasi PBYRAZOL b AZC
concentrat i qmeﬁaﬁsmg gl he@m%n_ Amhe?énggs
Adenosi ne a cel
and as an antiaggregant on platelets. Adenosine
BACﬁ&éhEﬁﬂ%ﬁ nmedi ated by the interaction with different
——renorare- specific receptors which belong to the

f a'ﬁhé)presﬁen‘tenwttmnsredawsﬂt@dummtbtee %yrat@lbr[& 13- eL1 2,4~ tnazolo 1,6~
ies, together with

hem cal and, phar nacol o
ClPY NS BeT SR Ab &S P90 aBTAIoRNS, HavEe| SR §OmRoLNdS in the
treatntfitidfideparl ﬁén@hs%&sie@n@%sefa%é lﬁlﬂﬁrﬁé’tﬁér PErléﬁ’%P?é i¥ease, and

receptors: Al,
to phargraceufical qupwtwm comgnsmg smql compuoﬂsx he enzyne

SRR Gfiad ndie 1o P o S AR Rl G bl ot

physncﬂogniahfnmcnenabmth@can@ﬁcﬂfa&@txla&%y@t@hﬂ@t@l Seto%n@stdb %@strong
b.and A3 rece&tors have al so been

vasator A I CARIASHP RS 0b WNHE SHNYEANPBIUBISIarE, adenosine
|
|ndué@§§@(§éﬁveﬂ%{%xﬁfl tl%hﬁd? Slgglgbﬁé eﬁ‘eefser?ﬁﬁ?ﬁi@%@@%ﬁyswm,

their reduced |evel 'S fects
adem%wugygtbémclmnsﬁmagomtstlne kiclneyHavel, it exerts a biphaszc

o 28y BB 55 e R  95BA VB i

dosesbrAderesinelats dua lipblysls inhiditor\3a fateestiBlaicad bl antiaggregant on
| teﬁ)resent in high density in the basal ganglia, known
plate{giSpe inportant in the control of novenent. Hence, A2a

anAdERBYISe BctiGRis l'ngﬂfeﬁéf@ b Hé’rrﬁbfﬁ@ﬂop LH dﬁli‘é‘?eﬁt(}nembrane |

neur odegener at i ve di sease$ suc nson
SpeCdICSFGQQEfOFS wdiictebdlomgrioite family oNem@rtmrcwptbdswah & proteins.

oo AP B mgBoREBL L a0 SRR oheer

blologyl chananhlfowed #nslidentifisaitnhdfe |§@ﬁﬁ@un§§btlypé§ olpaaenosme
found.to hve high A2a affinit vary |n% %rees

recoRiprh » 834 At Ariangt Asrare_a%ushoafﬂaw,.nnmla fting the activity of the

oy BRI Sy SO SRR S5 PSR G35y o

the samegemzwnes Analdgsoisad@®sinatable to interact as antagonists with the A,
Azs, Azp 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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10 01/92264, and WD 03/032996. Adenosi ne A2a receptor
ant agoni sts have been di scl osed as being useful in the
wo e@atnemwss or prevention of Extra Pyram dal SyPdr/osmps/013454
dystonia, restless leg syndrone (RLS) or periodic
limb nmovenment in sleep (PLMS) in PCT/US03/ 40456,
filed Decenber 17, 2003, and have been discl osed as
Moreevey dadehab showniibat Agataveptorsfaré presardin high defsityi in the basal

ganBip ki beanbRAARN ke Fopt) Bt davefMaioPicaive, Beapatagonists

cantlmpw\V@ roteisinipRiinmgnttdie & lﬁé@rbdégénéﬁtlw s dasedr&ichPas
NKNN.NRRHZ-NNGCGCNN HN 20 or a

Parbﬁﬁ?ﬂﬁd&%ﬁ&%@aﬁeyﬂ%éemm as wAkzhemersotiseaprranchpsychoses.

R6 -
A0 o 50 BB BN B 0464 o g rcoptr
selagjive catagonists, &q xmthlrﬂsan@moamhnﬁlnerc&)mpmmﬁmm bgen found to

havé?k@(b ﬂ{/lp‘%}r/n ﬁ\éttﬁe lgya%efgggéé §t yq ubérﬁege&lvw 'Ianazolo-

ynm’tﬂiﬁé %m@g:bginbhﬁglé{l recasar éhtﬂgdﬂ’lﬁs WaQé Fbe‘éﬂ%ééibéé‘@ pdviblisly, for
al o

xaRpld I WG 5L TH60 WS 5D 4605 WAD R710B 0B M0 OBHE2568 VO

1 I gl kyl, alkylC(O- or alkyl-302-;
0 /9¥26& iéYIH W@R%) g’?)gl or R9, R10- heteroaryl; 2 WO

2o@aemsm@%da@¢waoeaiagmma hake baenadlik@ngéd as being useful in the

treap?égﬁtoﬁy@?%hg? Lgr E%%% F}é/?f%rrvfalgg/k ?a;lglé;z %//stomay restless leg

synd%baae:mm)abukyénodiaﬁmymboeﬂﬂeﬂ & Kebp éP]LMS)ah PETRIS03/40456,

f|Ied c) oak) lﬂ%&q&%&h@c\%ag%g@gﬁdosed@qu guspfutis the treatment of

attenfik YbAaPnFESLe; ﬁ%ﬁf’m @Phﬁ)ﬁﬁ%beéf/b@,%éé.oa' kyl),

R15- het eT'ocyc
R15- het er ocycl oal kyl - al koxy, R19-heteroaryl,

SuU MMAPaYQﬂ EhE INENRTIQN CF3- hydr oxyal kyl ,
: gﬁ% é@?&ear%g\ %ﬁteg cgggﬁ{gpgp@qaﬂng the structural formula |

(cycl oal kyl ) hydr oxyal kyl , (hydroxyal?kyl ) al koxy,

(di hydroxy) al kyl , g{ di ﬁydroxy) al NeN - C(=NOR17) - CF3;
R10 is 1 to 3 subs entPé Hndep nd Qt‘i?'yﬂsel ected from
the group consiaLi _.ClQChy.ﬂj Nal kyl, al kenyl ,
hydr oxy, al koxy, hy;.d.tfxygyk& roxy al koxy,

al koxyal kyl, alk al koxy- al koxy- a,kyl

K
or a&%gn@&%&gﬁg&l a‘%?&‘é%g lgﬁﬁwpﬁwﬁgﬁﬁe%yd oal kyl - oxy,
cyml lsan“’kpﬂerﬁ)i &chmxmlahkyhueﬁpﬁﬂ Oa_ly@fdlyWR Oggndyhmtémde R°®-
?N anoie\
oxazolyl, R>pyrrolyl of cycloalkenyl;

R, R R%, R* and R® are independently selected from the group consisting of
H, alkyl and alkoxyalkyi;

R®is 1 to 3 substituents independently selected from the group consisting of H,
alkyl, -CF3, halogen, -NO,, -CN, -NR’R?, alkoxy, alkylthio, alkylsulfinyl and
alkylsulfonyl;

R” is H or alkyl;

R® is H, alkyl, alkylC(O)- or alkyl-SO,-;

Z is R%,R"-aryl or R°,R"-heteroaryl;
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-O al kyl ene-C(O OR13, -C(O O al kyl, -N(R11)(R12),
N(R11) (R12)-al kyl, N(R1) (R12) 15 al koxy,
WO GOONNERL3) (R16), R19-heteroaryl, PCT/US2005/013454
R15- het er ocycl oal kyl , R15- het erocycl oal kyl - al kyl,
R15- het er ocycl oal kyl - al koxy R15- het erocycl oal kyl - oxy,

CF3- aIkIene O al kyl , oxyal kyl ,
Fgﬁ(ghsj, Qyﬁmallwy @;ﬁl@p)@aﬁq&.ﬁlkoxy alkoxy aIkyI- (di-alkoxy)-alkyl,

IR otlon, A O%Jgsg,'ﬁm PAPRly-o
cyclc()alkwyﬁraj:(w)aIcyyhoalkwdFCDW)R) YN Mﬁmﬁfg all;;ﬂ |
-CORET T Bl Rea TR S b eHO MR -AiterasyElogiibier
RIS ﬁ@{ferﬁbcyc%eﬂ@l@ll%rlcﬁw h&@?oé?c(écagggl%%xy R@Cbg‘e@é%
Cstﬁ@«l@erQ-ﬁ&yk ﬁég %@"@9 ervdmxy )&tkOxys yanotalieomtys

Al 1) My SR MRS RubR oy

(d.hmo%?paqer(uxrwelrdxypalkoxx,gomco(mmla Cﬂ%{\l ngrz m (2:32 .
or R iSHb P SRS LHAN R AR BSUIRAY SRloalaparaim tne groimeonsisting of

hydrlf)%l_|2 @R&lﬁﬁlkb%hbéfo%% Czl( %bWﬁroxy-alkoxy alkoxyalkyl,
alkoxx&ﬂs@m ocm%l)wzal yl-, 8@(39!&()38!3( -@kyl, (hehipry)e)lkbRyalkyl,

R'"-¢ %@&%@S‘;&ﬂ%ﬁ g&ﬁﬁ'ﬁ%o%?(@éﬁ@ﬁl&'%q& aliggl-SO,-,

alkyle®0- majo,smtoyvaneanql ag?ﬁiﬁghGCBQ ommcao&m fc(t@m%
-0-al e CRAOR b Ll RF &g RYRPHI Ik SRS eleac DR ™-
axkoxys cwm@*aﬁnﬂq)yﬂsgeﬂw&@wﬂyf fnﬂmrgrt}% {nﬁealkgfec t e%‘t#?@c%loalkyl

each R12 |€| I nde
alkylt He QGWWN‘(&'K@(VOR hemrm}/qloalkyled»qaIOﬁeFalkylene O-alkyl,

CF s Y HORSARY A Cr BN DRty S af ey ey En2. OB} Bty

-SOFEIKBR0 (ycloERd By drdxyakkyf | (Kydros) &y, alk&@%ﬂ#ﬁﬁhrox%/)alkyl

d'hYQVO%Q@PX%%?ﬂngb %lﬂylsaql k%é‘g\?éﬁ rRaient s
l Qﬁ%ﬁﬁﬂa @Pédg'aﬁ@ 'aﬁqji@‘brﬁpg'Bntﬁﬁ@%&é&%ﬁﬁﬁ‘@hg%{tg@ﬁ%gether form

oxya

—(&?Hz)wd RtEHetid4€Hp)2 eét s-04Gkleh-,5( @blg)@t@reFOvﬁOH‘g)gﬁ)e -(CHy)s- or
—CH Cé’i—P—‘tﬂ-it Wéﬁqplﬁqﬁé@ r%egoqt}ﬁwggﬁiéﬁg tof Of)stltuents Sand ihe fing

carbdrydtams/m W}nic,h ﬂ%? are attachedlikylbstRdRd gy H'%r al kyl ;
Bstituents indepen ently sel ect ed

? ?%rﬂf}ﬁ Q&W% aﬂystqrwéo 8n adjacent caripgn ring atoms together form
R"'WReﬁ)y@L R Sayel by INREBHRL (R12) and

Anot her “aspect o 7éntion is a
,a‘;?al%eg(qwaand;@ﬁ@suf@m op@tjjadaritmgrizon ring atoms together form

f
I S L e SENE - A
(CHﬁ)ﬂB@)PaglfézCI;(@gCﬂ -(GH,) yeg?)gggprﬁrgbzgme% gb SEE 2CH(OR18) or
-OCHPHTEMR Gtz BBEiR e dnapraed B e exnd s rsiseards and the

cl
1 SIS SSANGIAEY Sre HBEAREe B KB caron
atom by hydroxyalkyl or alkoxyalkyl;
each R''is independently selected from the group consisting of H and alkyl;
each R is independently selected from the group consisting of H, alkyl,

cycloalkyl, hydroxyalkyl, alkoxyalkyl, -C(O)-alkyl, -C(O)O-alkyl, (alkoxy)hydroxyalkyl,
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conprising adm nistering at |east one conpound of

formula | to a mammal in need of such treatnment. 20
wabh@sieseshnt i on al so rel ates to the treat mnent oPCT/US2005/013454

attention related di sorders such as attention deficit

di sorder (ADD) and attention deficit hyperactivity

di sorder ( ADHD) The invention also relates to the

alkwva’&vh@(@ orSQe@mntallsdem G alkyigncaraligdensHM) Onalkyl;

(nga is gyéwlﬂbra_,c,akat hi si a, pseudopar ki nsoni sm and
HysKi nesia), the treatnent of primary

( i E psai o 8)sulbstituemis indepentibetly seletteehfrowr thergrwapiconsisting of

f wh bi t t
H, o kS kel 2R BVipaalo o7 e o bsduants, taken
togéthéMHﬁ‘tﬁé cafbartol wmemhé@me b&th dﬁ&ﬁé@v?or\vﬁﬁd-C( =0)- group;

cocgj ne, rrPrlsm adm ni stering at | éast one

coi?polfmld, @H‘ arsaxyalkyl, tCU‘l@flhﬁd’fﬁa‘IyalkM,need of such
t[ge'qtora]'lﬁg invention further relates to treatnent

of abnormal venment disorders such as restless |eg
mniﬂc(rlﬂﬂé‘y)l andperiodic |inb novenent in sleep

&% Ui sePeRrey e P aciad Goibaaroup Capsisting o
H, al@aﬂ PO HYTRAKER Myl f T (OYNER Yy (H'P) &l Lhgr! gy, the

| nventl on is drawi to the msthod of’ treating
Par ki nson's di sease conprising adm nistering at |east
ondnethai@specbof therinventian isa phamnaceutical cwmpdsmbnwm;)rlsmg a

kg gt PR R e PR o

phammacduticglPackeptable sarfiesease wi th a conbination of at
and one or nore agents

east on co oun f fornula l
gﬁtﬁ ‘é’i’ttﬁ@ ARVESHIopds 1@ ASHIPAsOTdy %@Hk@eceﬂftﬁl nervous

t
sys ?%?ﬁ%@?&ﬂ ngﬁggﬁ]r 8 ox{@g ﬁf’ci%‘Ejlsl'[’)%%'ssémA ﬁ%l)trodeg% rative
disegseRgueibas Hadkisspn'lsi disease, ceaile degrentia or psychoses and stroke,

* comkE R AB Y CRBERE B0 G B e m oo o

sucH gaatmente conpound of fornula | and one or nore

par e FRtMen afra patssa the almackof a&%’ﬁi&n lategcisargers such

as aRéhtidreHefidy hélstH‘sQr(F\'DD) AP MEMOH HSihst 6 Ijr\{ ‘Hlsorder (ADHD).
treating RLS or PLNMS cor;gnl sing admni st errn
The gpieptinatdlenrelatestioltbe de ent:@w@uﬁdn@m of EP(tfaH%yrammialh

S 950 S gk S Vg Gose. e

treatagnﬂuhpnn‘earpeéltdmphtmys Uystenlaalandr:t{\eltmtatment or }areiventlon of dystonla
copvul sant  or._i.ron atient .in nee

in pfGhisCRD EpB i iionaiat e bt AT ais T ohARifeprossant,

lithiun aF Qntdh%@n\)’\'i@éﬁ' Br Wh'osnd@@ tﬂ’sf&f‘é’éoan% ccfn%fi’élbf% ad mlgllsterlng at

R6-t hi enyl dyl or R6-oxazolyl, nore
leastF@le GPRRpHNG rOf rf\smpjyalldg . mamgnalgn me@deofawcp treatmmg a"he

vefRiorPhiHr (SRS oredfaions of SbpBBhhpy e Hipofers Ston as

restlelss iegi SyIndmrher(RZS)er I@nﬁﬂi[ﬁ:lanblmovmn@wtﬁn eleapPIMS), comprising
admgllsgsrérp%& 9 q\/qz}lgpbw%f herg&gk%mgﬁsptlga(ﬂyﬁ%ys amount of at
least one compound of formula I.

In particular, the invention is drawn to the method of treating Parkinson’s
disease comprising administering at least one compound of formula | to a mammal in
need of such treatment.
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al koxyal kyl, (hydroxyal kyl ) al koxy, R15-cycl oal kyl
cyanoal kyl , R19-heteroaryl, or
w@ eopshasabkyl ) hydr oxyal kyl , and R10 i s preferabP@T/LSm05/@13454
substituents independently selected fromthe group
consi sting of H halo, -C(OR13, al koxy, hydroxyal kyl,
25 hydroxyal koxy, al koxyal koxy, al koxyal kyl, and
Cygﬁﬁgﬂnpy'per aopeet ofr teednydntion ke methey ef Hggtmgﬁarklnson s disease

it e BB KA e SO Bk (e agens
usefﬁy'grmﬂelter?(tm)ent BigahensmMaroyéefasec fc(rcauanupibzlqdpmme; a
e T e
decérﬁﬁiylééé%@ﬁor"@ gt éeéte%hbpwmem%ﬁﬁb}éé "rgfﬁ%lbuor

are tonpounds lerein there i s R10 sub Itu
Alsoi ¢laipaed Iscay pharmmetmcm comprsiiosenprisiag at jeast bneragmpound of

o8 PB4 B e, B8 BBt FR GG Barnson's
diseaseﬁreaqtbiaym@bb(chﬂly acbfebhableadeQ is R19- heteroaryl
R DR S——

admfrﬁéteﬁﬁg@%cgngﬁé%h%g of Og%ai'%)fé?é \M%dr‘]llﬁ{d@f(ﬁwﬁﬂé/ | with &fBther agent

usefpbinfieating BLSanRALMBhauche s leyadaparasireidppas lgyodbpedisngerazide,

a doBRlf¥ anpat S FIgH A RO AT anir Ut o o, to
patientanoeklthereafd R10 is preferably 1 or 2 substituents
i ndependently selected fromH, halo and alkyl. 5 A

2referrgg l%n‘oogi ment is a conpound of formula l
DET ur anyl or R6-pyridyl; R2, R3, R4 and

P?éf@rr%ﬁ%pﬁoﬁf&g cﬁf ﬁé%&%@%‘eﬁlw 'isehﬁ-p'ﬁ%ng/ls R°-

drgxya cyanoal roxyal k al k
furarM,sRcymeoﬂl RSApyTisgoortre exwlyﬂ mage preferably R° furanyl or R%-pyridyl.

R i e B R B B s T £ fr o> © 11 T

RQ1 AY)-AeRérpar BT Arg eAet ptéffemtw Hand 10 het eroary!
ups, havjn gft bot h_an an R10 substituent. .As

R aierad SN o & IR R - api gk Braraiabh RR pheny!.

car bon ‘ato bpro

alkoxyaﬂgulydhydrov@(aywl)aikeamsRaﬂomlqatbyl; cyarmatioy,dR1ehateroaryl, or

v eI e Sy ASRI L SRR sty

seledlod-ftamithe ggaupléo@iﬁn“@ efsH ohalaw@@b)IFé‘* adlidxyg mumyalkyl
hydro RS %ﬂ%%'erk%‘%‘ﬁt?ﬂémﬂ%@ﬁt%&%ﬁ%}hﬁ@é&r&éz% Rois.
Py e & oo PR tath Aa] Rag. ORI ARICH.OH)

RS- cglictﬁﬁbksdmearwihyg &y, Nyaoomeetmds) H)rdjret@rearylm cyblealkyl)-

v S I8 B8O BF BREbShaSbl becta rom

the grdm;b nda@stn@@ﬂ‘ﬂ' Balooding an@ixg: Emcmy@r@l@frbdd %%d?ﬁpounds
rid soxazol yl, isoxazolyl, oxadiazoly

Whefﬁm B s éw Fol Substitieatayn Partwvt?dzlmeyem fyﬁ*?r@z cﬁt&hsﬂtuent is fluoro,
morée ﬁl@é@r | o-flli o2 'h)él'\ R %ﬂgﬁ'c@éﬂa‘!ﬂ% Cff))%! Z)ﬁﬁs;t).}'éferably

razi ny pyri m pyri dazi né/zg
Exanpl es of bi cycl | c heteroar‘%( roups are
cyclopropylard [l is peefarably GH 96.g1, I Wtk RPYd Rd%cheteroaryl

ridopyrinidinyl and 7-azai ndoly nmpl es of
hetev@éﬁﬁl& E)y cefgrably oxazolyl or oxadiazolyl and R‘@is preferably alkyl,

| Whe%fzwh@ﬁ‘%ehﬁt R®is %Mayﬁm@hyﬁﬂbﬁ!&lﬁgl”%u&&ﬁlkgp éﬁydroxy)

hydroxyalkyl or alkoxyalkyl, for example methyl, -C(CHs)2OH or methoxymethyl.
5
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25 heteroaryl groups are indolyl, quinolyl,
i soqui nol yl, phthal azi nyl, benzothienyl (i.e.,
wa hioanedoss henyl ), benzi m dazol yl, benzof ur anyl PCT/US2005/013454
benzoxazol yl, benzi soxazolyl, benzothiazolyl and
benzof urazanyl . All p03| tional isoners are
contenplated yridyl, 3-pyridyl and
4- fWheay i is Bh geﬁegoqmg tmo)eteroawl maoiety is preferably pyridyl. R®is

BT PSRRI R AT St o

cyasodlkyl, aneer O prifbiabdy 1 Ay substitgents e dysarieiepallWelected from H,
h léjroéi 3 a benzofused ring, the substituents can be
a to either or both the phenyl ring portion and

the Méﬁé@@n%@ilm‘én[ EL) c@ﬁfp‘du%l ofEfPﬁn&Eﬂ \Dﬁﬁ% ech‘r ¥IRC-furanyl or

roug cgn ttac ed to the rest o
r

R°-rayfridhybr R h?od@ mth% @ﬁ%@@phﬂ'ﬂ,ngnﬂ(ﬁ isi BHhRAOF-phéryl, wherein R® is

ol A R btk VBRI K Sor Y EReallot W narereap or

(cycnloailgyl)ﬁydﬁoXyallWlaarm‘rE{ qsra&flaoabl y 5 or 6 ring atons,

Gt P B TRBRSS, o & ARG LLOB U i ayt anc

heteétb8AF gL CIRERRG boﬁhsﬁ R%drR B Fa@Jsasgﬂhengen and/ or
sul fur atons in the rings. Non-limting exanples of

hefSrungpcherginihe rtsrngglkyl @cwq@s@rauglyu Qr ppnched aliplyatic

,hydﬂﬁﬁ d'lfb@é(lhs o[qutB?}:e’H’IB})S téﬁiy goqpaw%aﬁﬂy%“v’ isopropyl and t-butyl.

ox &&ofl'i mxebnstaatarah}ailcoﬁunamdhc drehultibydicairty Wﬂn@mydompnsmg 6 to

aboﬁgdapﬁﬁ)rnag %{Lﬁgtgrr]% e\#lgﬁytg@agwq 0%%%{95364{;@@§5|an -limiting
exarfipldsGsuitabpnatyi @Tddﬁégn@m@%@ypfanaw Eﬁl k4 o 10

hydr oxyal kyl groups i ncl ude hydroxynet

hy Hedsipand yneansa sisgje nﬁgahlgy@ﬁ: Qi b@mijusgj baieroaromatic group of
5 to W &Pn’i rﬁgﬁé’éd gf ?‘1‘6’ o c;farﬁ‘ccitp t%rtcgr?‘ué%i\ﬁ ;&Qg}eg%rjﬁg?oms

I Ng exa Su

mdepantled’d;y eelebtedyf,romtthewoup copsisthoy wi N, D andB)prodddd that the
bond. to t he n rmlcé%lsthroughthe

gL AR B ScRompRlap BT oR suie Ha . Iy Png g
nitrogenhiré alddigcridex! E}(d?ﬁﬂeb%f%ﬁl -‘P‘Y1 Q#é'iébbarﬁaﬁ'%g@%?e pyridyl,

Non-|limting exanples of suitab It hi
Oxaquw; ﬁeéaZﬁivth@@iﬁéO'yl Syt rmvcro%dhiarwp riaygazaiylopyragelyl,

e bR RSBV Bty BRI Do v o
triazolybt Ewan':pias ofshinyplid hajeraainyilg{rog;l)s aré)napathlxyﬂslyl (e.g., 1,5 0r1,7),
imiofO P VBRI 0T BraReafi Exay i aheghzaiHeed
heteﬁc;'aé*flb@mpb aré %’d‘dlﬂahkmbwyisoétﬁlﬁb@f Whél&i‘ih?l Benzothienyl (i.e

a cI oal %/ means
en

th'amm%ﬁw%heazwﬁazqivl hﬁnzow@mylc xazoM, ehﬁnzrsoxazolyl

benz‘b‘i’ QL? EHE fuga%%yf‘bﬂlfgoo%guo@g! E%%&E%g%:o%ergﬂlated e.g., 2-
pyrlctybr&-aymdylandl@pymdydné’lm&ebne-(a B, BOUda: R3BBedbstituted

neto B e S RS P s RS o v o

subslﬁnmma@ déﬁn@)dféts?tﬁ)eka.l\mleﬁ th@ﬂe%#%aﬁﬁ@r@@?@ §B¥¢hzofused ring, the
cl ohexeny ohept enyl , and

|
subsfy t$ fRR SR t&%\%ﬂl te Qwheé o bothatheephenyl iriegaidrtion and the
hete@rég!ramﬁﬁ(lt)ilﬁ% d%c%rﬁoﬁ‘ URPIHYAERYdary Botp' carl U BenEM ST rest of

the molecule either through the phenyl ring portion or the heteroaromatic ring portion.
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The term " (di-al koxy)-al kyl" neans an al kyl chain
substituted by two al koxy 30 groups. Simlarly,
w0 ¢hvpdenzy) - al koxyal kyl " nmeans an al kyl chai n PCT/US2005/013454
substituted by a hydroxy group and an al koxy group;
(CF3) (hydroxy) al koxy neans an al koxy group
substituted by a CF3 group and a dr oxy group;
( cmt@mwleWbml & paturatedying oﬁ;ym é>ajaimisy prefetalyly 5 or 6 ring

oS S22 e SRt AR b B A ffbngoro,

andgvatiend Hmlre(nmlh avynsakoxstboraThead asd koxadjace oxygen and/or
2005/ 103055 PCT/ 20 5/.013454 substituted by
SUIFICRIOMTINGDS Ta1GSu oY 'mlw&ﬁxwp%é@%mﬂo@m §nds e
r
plpeﬁfldy)’ grﬁiﬂgiﬁﬁ}g Eﬁ@éacfg??]yp rﬁ&?’f‘)%ﬁmg i oup %F%lgﬁbl?cﬁnyl 1,3-
dlomlanvl,t*né ct@xajmhsomotmy tefteahydrafuram, éetsahydiromlogherwl and

e attached are: \ I V' I ~\ | H3CQ H3Co
tetr%wlg‘f‘g@ Wl 10 and O S The term "optionally
subHyditoxyalityl” meass aHOI- grobptintwHiclo Al ishad bﬁevxously defined.
dicals or noieties, in avalla

fied
Norp BB bR eamIBe ol SIS FoproALYBBEES ISR WiIBEREGY! and 2-

hydf&%yény?S (e.g., substituents, groups or rings) in a
unl ess ot herw se defl ned, the phrases "one

w" medans an alky<D- groaalp inVehicle e akkat gicgris asqpreliously

sos BN AR SRR G 550 s e, oo

n-propox|isopropbxyr aht é-buiowy cHige bond 1o s pakefitirheidty B thitigh the

art. As used herein, the term"conposition” is
ethe‘ﬂ%ﬁ%d to enconpass a product conprising the

Spe&l‘k&l‘ﬂﬁg" hf&rn‘é%r?&ﬂ(?l gf‘%&@hﬁﬁlﬂ%ﬁ ;t@éj Q&Pé@'ﬁ’ lsaa% previously

as an resul
desq:rmﬁd Nen- w:tmgcﬁxaa:mfes Mtsuaablefalkymcsgmp‘s uadlude methylthlo

o B3 oo BS54 4 Bk SRUP B BB s

I ntCpcibalkyhatedrizea nodtaahedicl mogodyeio dhgeystdra compnsmg 3to
attached to any of the substitutable ring™ 20 carb

aboigk & RATDORAIREIS  NABUITIRG £xamplas ofsuiahte moa\my@lr%w%palkyls
lncILR)%|r éydkgirébwaﬁﬁ%’lbﬁﬁﬁﬁlg Afd @?clgﬁgka)?t ngaogﬁﬁqu&eﬁwééfotrQ fheans a
CVC|@QJ&WGD graupugh t hat bond to the atom unI ess stated

P A RenToimsg BT biariiatatond i riits rigg pystem

compamhgrab@iut Beabeiboat cmnoarbbn ety @éf&dle@é&ﬂ@ﬁ) alﬁbdthl@ carbon
t ex schengs, les, structural fornulae, and

atoms, yhich gIiaing ‘atTeast one carbon-carbon double bond. Preferred. cycloalkenyl

rings contain about 5 to about 7 ring atoms. Non-limiting examples of suitable

monocyclic cycloalkenyls include cyclopentenyl, cyclohexenyl, cycloheptenyl, and the

like. Non-limiting example of a suitable multicyclic cycloalkenyl is norbornylenyl.

Halo is fluoro, chloro, bromo or iodo.

The term “(di-alkoxy)-alkyl” means an alkyl chain substituted by two alkoxy
groups. Similarly, “(hydroxy)-alkoxyalkyl” means an alkyl chain substituted 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)hydroxyalky! 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

7
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is assuned to have the hydrogen atomor atons to

satisfy the val ences. Prodrugs and sol vates of the
w@ovposs of the invention are al so cont enpl BEEUS2005/013454

herein. The term "prodrug", as enpl oyed herein,

denotes a conpound 8 WD 2005/103055 PCT/ US2005/ 013454

that is a drug precursor which, upon admnistration to
group subsjtiseted yriver yshroxy: geatpsaln eaolnwétrmaensmsmmmsprhecalkyl

cesses to yield a conpound of formula I
charﬂ§ C%Redg ﬁ%{nCH or sol vate thereof. A discussion of

pr Edanmﬂes sf momtiedegdrmed Wher atjabénieMbaNd R'Sigebliss form a ring
drugs as, Novel (1987) Vol une

t
with 68 CRID GRS ag.h@fﬁrvyg@m@?r%mmtmm@r@qrmdeare

C@rrrersmpn X aNDesi on 8§73, Edward B. Roche, ed.
s ti CQ’J ation and Perganon
r bot h i ch

or pbh@tg rgin b)HsC §

-

K@

rEf erence thereto. "Sol vate" neans p i cal
d2&dei ati on of a conpound of this © v@ntr on awd h 0%‘6

VAP YET SRR TBGRLERY s BRI SR ER0ErGH The specitied
T Anbe L he St oAt & ot 1L be Lapabirs o Lot at | on

nces the solvate wll
fgW @k&ﬁ%{e@%ﬁ%ﬁr%ﬂw@ﬁr%m@ww 9., fHPatiyeBts, wpewps or rings) in
a cohfb%@rh@%ﬁ!e%g dtferide Séﬂﬁé@|th5$ﬂ'ﬁé1'€|§s n t&‘remSF%’Sér?d “eltngast one”
solid. "Sol vate" enconpasses 'both sol ution-phase and
meandbabihgrs 628 beag many mwetremarsrqh@rrmaupppwrtted sand #d e

et A5y S GRS 8oy BRI G BAFGLAE i

ofthuseekluéd lmmé-ﬁﬁl Pol ynor ph| c forms of t he conpounds of
mul a and, of the salts,. sglvate and prodrugs of

Sb'sﬁ%‘&ﬁ B, 1 teEPngPInOSions IS Henisshia @ammpass a product
compmhg@ﬁ%’ spécitib§ rngﬁé&@ﬁ@ inl tﬂ\éeé.ﬁécﬁféd arﬁﬁﬁﬁ&t 'a‘é‘“?/vé\fré’é‘ 8hy product
her apeuti cal fecti ve anount
Wh'caée%wlra@@lregtby ahrr@rr@gﬂy, feameomzinaiionwof thecsmmfwd rngnecd:énts in
nvention effective as an adenosine Al a

the S&)Q&f%tﬁ?ﬁgé?ﬂggom st and thus producing the desired

t Heénep e rr&bﬁlaaehngrsysmmsustmhlas m@teﬂnﬁ let Pati ent”

i ncl udes bot h human and ani s. "Mammal " neans humans

and ot her manmmal i an ani mal The conpounds of

formula | formsalts that al so within the scope of

f f

mdrcﬁf?eI tira}] 'trlfééﬁﬁind it fing &&%r‘?‘d}l Hay 9)?&’[&%@?@‘@%@& qf4 QL aﬁukagtrtutable ring
carbarmatans$., unl ess otherw se indicated. The term

t ' denot i di | t
e e & bl GV 3 & PATICHE AHaTuEhprels no
moreﬁﬂr%lderﬁcﬁbﬁfatﬁl% fEfhiMalidhd HOhRaYf iRB/k8ss erﬁé%/f%roup bound
I n addition, when a 30 conpound of

throusbrthat benahén thesateasiunieas siejed etherwise, Fartexaonplei ni t ed
to a pyridine of inidazole, and an acidic ngi by,
such as, but limted to a carboxylic ac

ZW tteri Ni nnjer salts) may be forned are

i ncl uded h| e term "salt (s) @5’ rein.

Pharma | cally accept abI e (tl : % OoXxi ¢, CHs
|caIIy acce Salts preferred '

al' hatadt ek a@ygaét&m@reh%mem%am withfunshtisfied

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

Prodrugs and solvates of the compounds of the invention are also
contemplated herein. The term "prodrug", as employed herein, denotes a compound

8
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9 WD 2005/ 103055 PCT/ US2005/ 013454 conpounds of the
formula | may be forned, for exanple, by reacting a
waeeoppoesess of forrmula | with an anmount of aci dPOF/URRS®(13454
such as an equi val ent anpunt, in a nedium such as one
in which the salt precipitates or in an aqueous nedi um
followed by |yophilization. 5 Exenplary acid addition
thatdg e UQrFEPﬁléréoéWé‘ﬂCdl SPOonafrpinisieation) tgi srauleiect, undergoes chemical

con@ét‘éﬂ:frfﬁ\% Rtota capﬁﬂfc%%&é to ?%gf gs%%?ﬁﬂéméﬁ%rmula lora

brs ates
saltcaa‘idﬁhmcdt\leﬁe themqﬁ%rchﬂdu&emtcﬂqqrodrugs is provided in T. Higuchi and V.

Ste'%%;fé 800bR ARGV 0l eay veni 987 Yomme s of the A.C..
SyniPdsHN BB ah8SH B;bwg%%@ﬁ@wm Dnbbeme%wﬁ 1887 Edward B.

hept anoat es, hexanoates, hydrochlorid
ROCﬂ?@dEdbp%’mlm Pmarmgqeuiiqadege@qatlon and Pergamon Press, both of

A ML

ni ¢8bivatd’eneams arpmyemal azsocihiion ob@@ﬁhﬂﬂihmm of this invention with
phaosphat es,

persul f ates, ny i onat es
onearan%&ee%o'vwmp@pg% b‘ﬂ&pt? %@SS%PF'@‘QII%\{%%GS varying degrees of
ioni® HABICRIERME bEHHR! ﬁfolucﬁh'%; fn? té] 5\?1 ddiRiH instances the

menti oned herein tart I ocy nat es
solvats willess capahiatadsqlaiion fnhemmale whbegicmeesy, ore solvent molecules

TN T e —

botH solutdn-phasé andhemlamtﬂebbh/atésl Nmrmitur@éiambb@mf Raghble
basi c

sonvBlFR Bolude <l anclaifom imnea LS, andane e Tvdale'ds auivate

whe?@n&ﬁélsament Hdl@eémb igpdopot assi um sal ts, al kaline
earth nmetal salts such as cal ciumand nagnesium

saPolymeghicsfomsiofdhg gampasuse of femnulexaapt ©f the galtd, solvates

and ﬁ)}%@r‘gx@g af ll‘IiQ c?&g @gg\%‘? ?ﬁ%ﬂf ﬁﬁ,b?rg( hg%@t??djt%xge AR in the

presaznit @tvehjiethyl enedi am ne), N met hyl - D- gl ucani nes,
am_nes, and salts w th

N- pethyl - D- gl t- bty ¥
o e hve ot s harapaytiall effEFNS aimpamiseimeant (o describe
an aBﬁéurﬁ of bR &roé‘béhﬁioﬁﬁnoﬁrd?‘%ﬁé ﬁ@eﬁ%wﬁwa&&ﬁﬁﬁ as an

th agents such as | ower

aderé@snye Axprenepior airagpuisy and HTlltﬂ pwucnrmtm mreaﬁherapeutlc effect

al kyl 25 sulfates (e.g. dinmethyl, diethyl,
”‘aﬁﬁ@ﬂﬂgﬁ%mgﬂg di anyl sulfates), long chain hal i des

( e'Ratienteingludelsehotl hurmy asdﬁhxmalé st earyl chl ori des,

br des and |o i des ar.al k hal i . 9. benzyl
SR SR amadvasion ahGid ac g

SaThé c@ﬁfbd@ﬁ‘@@ cﬁ%ﬁrﬁuléfl%trﬁtsﬁﬂéiﬁ‘i’atteﬁet&fso within the scope of this
pharmaceutically acceptable salts within the scope’o

inveptien. Referanagntoam gompouadiad faimaulad hereial is singdeestogd to mclude
refefe%@'tg%'éﬁgtﬁé]rﬁébf’an‘?@és &‘H @e éﬁ(ﬁg%ée Sﬁ%@(}?ﬂéh‘galt ", as employed

respondi ng cdnpounds
heralm\c@ntortmamdmmisrfdsmeﬂ Wl’dnr lrmP@rilc aﬁdﬁar&ﬂgaﬁlc foidsy akagell as

basif g (1ot Sanle 4T airoiaanis basas,dn ackiion, wien 2
comgéﬁﬁbl bRIGRTTRA | BonfaidBo' £HESBRGR 8?}3?83(%%9”%“@%& toa

present invention. 10 WO 20
pyrlctucﬁrpumdazwblanezan agidicgneiedvissishw@ss byt oot kmiepte a carboxylic

acid SSMTBHOAS (R RFafs) by B8l o8 e £39ntili&ed within 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

9
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like) of the present conpounds (including those of the

salts, solvates and prodrugs of the conpounds as well
w@sgooshe3osal t s and sol vates of the prodrugs), sSPCHUSE05/013454

those which may exi st due to asymmetric carbons on

vari ous substituents, including 5 enantioneric forns

(whi ch rmx exi st even in the absence of asymetric
compaunsisOf the ferrmisad ineay be fermed.rfop example; byaieacting a compound of

' ' . ' ' h . .
orSUBSASLPATRFLrh 4 B O 600 STLU A s, i  mciur
such las arenipouinidh toé salierecipitateis@r in myaqUevusanadiving follbeved by

bstantially free of other isomers, or may be
Iyopiﬂmaigga for exanple, as racemates or with all other,

or abhqélar?@ce@baaitioﬁtﬁl@%éma_éfécetéﬁe@ &&ﬁ'gé?és %%inatefz
centers of the resent |1 nvention can ’hav thé or
ascepaiey @spertaiesavenepatesdbepzenasulfoorias, biEifates, borates, butyrates,

- | "cal g .
citraffe KRR tel et ambiriiforiiied, oldpeandifbbionates, gigluconates,
dodecylslifatespgthanesulfdrates| mmaai%?gmwhép?rm?ﬂw dgWcerophosphates,
' , rs, tautomers,
hemiSig s dERAnoRiGas e bate s odpres. YgHpRamIdes 15
hydieid@es dshpdirokPétRdnaslifSiiate8 ClaBfRE& N AdidaYe K '?ﬁé‘(l‘ﬁgnteﬁlélfonates, 2-

met hods fromstarting materials either known
naphihalesiesyffepaiesdnisptinaiese oirateavaxalates heectingtes qeersiltates, 3-

pheBIBMRIThAS AP RE clyalf® el thionEs salorites.

sucdimatest sufatesrsUulionaiepiauetl dsytheer enamtionsichiosiein)Atartarates,

L R T I S S N ———

like. AlotdftiderRly BacibsiRviiciNeRe géHeMllg%UHNd@ré%l SuitkoId 16} th'ETHEmﬁtion of
Cl -CHCH2NN C d

N2HA N-\N'H 0L R C1 ' Cl “HN | (
pharpageuticptty tseful salts from kasgig pRarmaceutigal cRTEOUKKE avetknown.

% B el (R Pl SR el sch
sodigncitiumiHandigptasRidn saltsRaikain®ReRithMétay sRtRsiRih Bs Nalium and
magnesium salts, salts with organic bases (for example, organic amines) such as
benzathines, dicyclohexylamines, hydrabamines (formed with N,N-bis(dehydro-
abietyl)ethylenediamine), N-methyl-D-glucamines, N-methyl-D-glucamides, t-butyl
amines, and salts with amino acids such as arginine, lysine and the like. Basic
nitrogen-containing groups may be quaternized with agents such as lower alkyl
halides (e.g. methyl, ethyl, propyl, and butyl chlorides, bromides and iodides), dialkyl
sulfates (e.g. dimethyl, diethyl, dibutyl, and diamyl sulfates), long chain halides (e.g.
decyl, lauryl, myristyl and stearyl chlorides, bromides and iodides), aralky! 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 to 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.

10



Z-N NCHCH2 NHNH Z-N NCCH2-NNR _jy tr) RR5 11 R
R5 H 11 WD 2005/ 103055 PCT/ US2005/ 013454 Al dehyde 2
w0 g00563058d Wit h hydrazine to furnish 3, prefeP@bUg200$013454
DMF at room tenperature. Reaction of 3 with an
al kyl ati ng reagent, such as brom de 4, yields
chloride 5. This conversion is carried out in the
pr &dlesieeoigorpersaer exarnples grametiqisamers) ortinal isamerssand the

Iike)?)\ﬁh@t tré%’é’r{ﬂﬁﬁ%?ﬂ@rﬁ%%clu&ﬁﬁéﬁ&?@ onhef?sé%thél go%é@s and prodrugs of

rote razi urni's
the cermpolinds ias vidbas tize sakslaond solvatda\bt the mbduagsidsuch as those

whicsf B, St Syt poht BUcots beHeRts noluding
5 enaRBOWierié feimie(1whibli mapeldspevan fknd dHseticBingyfmdhiR carbons),

reaction is preferably carried out in evat _
rotamatisdpEner AsOoRIFOBEra,UT dinstereamarigfornkiare ogdempladed within the

scof B 4 B0 Rty SuboRBierk T Al s yenton
mawidrhexancple bba substeatiatly freeeadf fotivdredomiess, @xaaplbe, adwixad, for

t h aci d ang a car.goq' [ H] de, or with a preforned ]
exaiplf dSdAR AR OT BIBRILANER AT Alferreeleaiagr sigypoisomers. The chiral

10 centefd of HeOrEBEAE inviéAfidA cER hblelthe V6! RZRMfibArdtionTdd efined by the
cyclization can be acconplished wth

IUPRCO Y4 Reeomstendationgl Yhe esardf dee armstmalt’ olsobiatte "prodrug” and
the {2 LSRRI R SNAEE gt PGt Bdhiomers,

stergpisomers uotarasrs, tautoridhy,| racéylatdor prodregs W BRein0entive
t - butg/l di methyl silyl for an al cohol. The protective
compPY{il®-nay be rermoved fol l owing the conversion to a

15 coupbtines diabmHlR Il cdiVbe Et@a@w Ikgfgmkna@ebg%%s from starting

met hods. An alternative ro IS i
materials 2iheckieown in Mieaniaz peared by methods kevm Tohied &1, see, for

N - 5 H_Cl -
e bk, St b, SRR ol a5 i
>- Compounidbl dlth&pr@séhtGnhitiBh d&ki%é??%gﬂreﬂhby"ée}\%%l-rﬁetﬁods. A
non-ﬁm’ﬂ?nl\g"\giaanplgé\# Astiitahia method s llubtrated in Seherae 1.

20 Scheme 1
R' 4
NH, Ho - NH, 6 NH
X NH A, Cl-C-CH,-Br A H,NHN-Q A 2
N?>N oHy NN  H NN 1 NN Q
M > N> ¢ - A AN NH
cl Cl HN" 7 Cl CI-CHCHz—N cl CI-CHCHz"N))/kN'
CHO o N= 3 N= g N='7 H
3 2 7
R® R
8
Z-N NH /
R* RS
3 Q2 )N\Hz . e
R° R ,?1 NTN R® R%g1 NJ\IN Q
. e N
z-N N-CH—CHQ-NN\ mNH? Z-N N-éHCHQ—NIjj/'\N‘NH
4 o5 = = H
R-COOH
. 1 n e
RS R NN Yy R® R? NN
PV A —— B TN
Z-N N-CHCHQ-NN_ N Z-N  N=C-CH,—N N
Ré RS i nah N '



R R Conpound 7 is deprotected as for 9, and 12 is
acylated as for 10. Hydrazide 13 is cyclized as for

wda 0054068t i on of 14 to yield | takes place atPCT/US2005/013454
tenperatures of 100- 160C, preferably in DVF and in
the presence of KI. Heating may al so be effected by 25
m crowave irradiation in a seal ed vessel yielding

AldebyqreRas reasiedwithdtydraziae tovetnisdy 3 nprefierdbiysin DMF at room
i|llust d.ijn S 3. 12, \\O 2005/ 10305 . .
tempeidBih o Berslich 55 3 8, dn e/ 48P B adent Stk ps\hemidy Apfelds
. . . I I- _ — - o
O e s e D e Bfegtice Q| Abeq sligh &5 Nak, in 2
sohamt'such asdDME ab rogm tesTpanatune HRaatRYENS Withl B\a protected form of

o bR By e AR e e ol s
temierhtGre o \NBD4 -0 0: W@b&ecﬁ&e’ﬁr@gp@giﬁéﬁgg\l’y t-butoxycarbonyl

dr oxyal kylﬁyrazol e 15, prepared by .
(Bogécommmdi istgpnveried tpd by adiigneditwatmparaziness. The reaction is

| : S iy . L with. .
proAR e AYPLSTERRI bR Bbol iErdl SPAGH Ly carayic
Wheﬂltm pcmeambdgrdln@s@,i? wpiaﬁm, ltmaamegnwna ;Hc;lRﬁay_aaﬁeni;u éﬁifshes

the acti vat .alcohol . wt rovi des pilperazine . .
10 hydrgzing ﬁbn Aﬁv?ai@r\/@f_tﬂ’ ‘é('thtaf%ﬂ%ﬁ?g}’“co@(i'%‘?r effaeied. far exgaple, with the
. e a » o 0
ocPARBSFORYIARER NS cksrAgdHRSS b et ot it
isopsapyl chdoraforswite. iHydraride d 10s eyelined tofl. arhiscidiztioh can be

' i i, furni s. tyicycli 9 reat nent of
accg BB T ol e S Bt ke o taR b Rt Slisrahown
cyclipativhdrsthadsrandts usye¢l i zation of 20 w th cyanogen

brom de, preferably in _the presence of a catal yst such

15 as 2 ceqpingtaspsaienBi A FugioePAREY £0BEIR @ritrotestive ggoup, such as

imERERYPIFSRET s oy S e AR prrocine

growy) nRyAberermavarpfatowing heNcormesiGhitbiz- ddripeurd Bf forfa | by

em%ﬁh%ﬂ%‘w\ﬁﬁ Rethods.
An alternative route is illustrated in Scheme 2.
20 Scheme 2
NH, NH; NH,
R NESVI: R NN \h, R-COOH g NP Oy R
| a o NH — i \'N/ 2> ~ . .NH
CI—CHCHQ—NN_ Iffli CI—CHCHz—NN_ N CI-=CHCHsN" 7 N
7 12 N=' o H
R R2 13
—~
Z-N"—(NH
NH,
R R? R NANN <o BB e
R >R 1 NZNN
Rz—(Rs 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 temperatures 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.

12
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20

N?-( H21 R4 R5 N Amnation of 21 to yield | takes

pl ace at tenperatures of 100-160C, preferably in DV
wapasiiesoshie presence of KI. Heating may al so bRCT/US2005/013454

effected by mcrowave irradiation in a seal ed vessel

yi el ding tenperatures of 190-210C 20 In the above

schenes, one conpound of formula | can be converted to

a different conpound of fSeheme3l by wel | - known

nmet hods, such a 3r uction of a ketone to an al cohol

with NaBH4. 13 05/ 103055 PCT/ US2005/ 013454 O her
int het | ﬁ rout2sl appl [ cagbe R0 t1he pre %r ation of
t lese %émalg descr>.|._l@edFin VO OE 92264, whi ch
HO- IC‘HCGI et 3 US’Q9/ 3660 N— OHjeRtON nunber
2002/0 @61, i ncorporat esr n by er ggce.
Abbrevi ati ons used |nth C|f|cat|on are as
fol |l ows: HE( yI) L(gyl) 5Et @ethg(é)“ Ac  N=NN

(acetyl) but oX ca onyl) N‘>"R
16 (0L Zﬂ?\brﬂﬁﬁcd-@)-l;g t efT u?—ﬁh\l_( 'DﬁP )j)\

% ?‘I‘%g ¥l am nef® RT ( G er ur BSA N 19

OI [ SE trifmet hyl sil yl17 acet an18de) BI

(2 2' - bi s(di phenyl phosphi no) 1,1 -bi napht hyI );  PLC NH,

(preparat pye dayer chro graphy) @3 NANN

(t rifl uoroaget i é aci d); ‘>—P@hydroxy e-n-zot rp tazol e) ‘N\>—R

19DAST—pi é-ﬂ\hmeQm@HHw rif | uer-ele)Z- —-(g.—-ﬂﬁs-ri

di met hyl a yI )-3 éhyl -carbodii |
hydr ochl oghd ; Ms (et hanesul f onat e)nh T@\F

(t Athyaiuo»tmllmlwmanolm 13, ywepaied; byamdtA®RS well-known in the art, is

amirg%éa With i 0 “ﬁﬁ)n@ cﬁ{@? gc?ﬁ%a'h%ﬂ o]fihﬂzp&&jo};wn%,@:rqqgent such

as nisettggﬂeémﬂd%%v%l@n%bﬁhlohy%% Iéng{ta(e bé‘@fﬂﬁﬂcﬂy &h amine.

Reagiiery af thei aativaigd NEHhOPNth Bwromd@Srmaerraam@eh@nRemcnormom6 with a

ey eBBloklath Py SR B il S ¥ T8Rndne iy

proviods 171 7H8atihg 17 with hydrazide 18 in a solvent such as anisole in the

presence of an acid such as isobutyric acid furnishes tricyclic 19. Treatment of 19

with aqueous acid, typically hydrochloric acid, provides amine 20. Cyclization of 20

with cyanogen bromide, preferably in the presence of a catalyst such as 4-

dimethylaminopyridine &nd a solvent such as aqueous acetonitrile, yields 1.
Another method is shown in Scheme 4:

Scheme 4
NH» RS R2 NH
AN A2
R1 NONN o R R R NNN

l AT Y— >R
—CH-CH..— Y— I S

N Y H = l

21 R4 R5

Amination of 21 to yield | takes place at temperatures of 100-160°C, preferably
in DMF and in the presence of KI. Heating may also be effected by microwave
irradiation in a sealed vessel yielding temperatures of 190-210°C

In the above schemes, one compound of formula | can be converted to a
different compound of formula | by well-known methods, such as reduction of a
ketone to an alcohol with NaBHj,.

13
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0.23 nol) drop-wise. Allow the mxture to warmto room
tenperature (RT) and add

WQ2@511080531, 6- di hydr oxypyrim dine VI (14 g, 0. 18CTDE)005/013454
portion-w se. Heat at 100C for 5 h. Strip off excess
POC13 under vacuum pour the residue into ice water,
and stir overnight. Collect solids by filtration and
r e€ither synthetic thudes apphbatﬂe ¢o thee plepamation of thessednaierials are

s TS I 2 ST o St e

2002/1009@))618m&oﬁio&ateﬂ'hereﬁ1 BYrdieferied) . Step 2! Stir a
product of Step 1 (0.38 g, 2 nmol) and

m ?\b re.of the
E’é‘?\ﬁat'%‘t‘%ﬁﬂ iethecdpeeijication afengs)followsHYENSBYR )Bu (butyl);

S S

(tetrﬁhmr@ﬂﬁanhnﬂ?llﬁﬁm (dtisapropyllétha AN/ ERIITB(&ﬁn temperature) BSA (N,O-

bis (Ve %81? cargh é@aﬁ@\"{ﬁ 3%&”5@25‘ ﬁg%%@ﬁg%ﬂﬁ&@ i{-hinaphthyl);

PLCS(tplre'pﬁrtatlv@lHi/elr %ﬁfc)fﬁéﬁig'ra;ﬂﬂ/)t |TEFA aﬁflde@aeéﬁehgﬁcﬁmet

nmpoun SS spectr

d
(hydg@gf%eezew GEP%EK@QFW@MWSQHW trlﬂeonge) 1EBGhbi($-

dmiﬁylﬁnﬂﬁépr@ﬂg@é éﬂyﬂ&%@@ldﬂ?n q@ ﬁyé@hﬁﬂt&é‘) ,Rﬂs ﬁ@&@gﬁeggl{onate)

TBA Héet;aioutwlwmrpku-cﬂumde Masd TS Ctbutyidirvethyisilg0. St ep
4: Heat the product of M% 0.021 nmol) in a
m xture of hexanet hyl - (100 mM) and
N, O bis(trinethylsilyl) asgtamde (35 m) at 120C
over ni ght. Renove vol ah RSN undsr vacuum and slurry
the residue in hot wate msolld 10
preci pitate. Recryst ahmé}w % aqueous acetic
acid to give the title npound. M”EZ >300C. Mass
N~ NN O TsON

spectrum M+ = 242. Preparation 2
NNB2 N NH2 NH2 I\I)NHN—N O Ts@H2CH20Ts NNHN O TsO-\-N

m L thbﬁ\llSIﬁQConbl e bhe pr of
r epas 2 [) 4 ephyle ycol
HO™ ot aﬁf@p@maé(%@ ml\b NN ,O

1y19 g, 30 mmol) I'GHAry DVEiep20 ). Stignghden \ t/or
24 h and filter Yo obtain the title diipound as a
creamsolid (PVR in DVMSO 54.47+4.51 tripl|etieR3

8.03s). |sol at NZddi t i onalehydeties i al » chrjoNatsogr aphy
of the fi |traNe,LN2& Pr egaPEEnems! |

< iy S el

Step 1: Stir POCls (84 ml, 0.9 mol) and.chill to 5-10°C while adding DMF (17.8 ml,
0.23 mol ) drop-wise. Allow the mixture to warm to room temperature (RT) and add
2-amino-4,6-dihydroxypyrimidine VI (14 g, 0.11 mol) portion-wise. Heat at 100°C for

5 h. Strip off excess POCI3 under vacuum, pour the residue into ice water, and stir
overnight. Collect solids by filtration and recrystallize the dried material from a filtered
ethyl acetate (EtOAc) solution to give the aldehyde, VII, m.p. 230° (dec). Mass
spectrum: M+=192. PMR (DMSO): § 8.6(5, 2H); § 10.1(s, 1H).

Step 2: Stir a mixture of the product of Step 1 (0.38 g, 2 mmol) and 2-furoic
hydrazide (0.31g, 2.5 mmol) in CHzCN (50 mi ) containing N,N-diisopropylethylamine
(0.44 ml, 2.5 mmol) overnight at RT. Solvent strip the reaction mixture, and partition

14
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NINBoc CI-~NN NH H NH2 NH2 NH2 N'N Step 1 N %N
Stens NN Step 3 Prep. 3 CC HNC C _~~Cl CHO N N
WEL@P/143055T0 PCT/US2005/013454
2-am no-4, 6-di chl or opyri m di ne- 5- car boxal dehyde
(25 Og, 130mml) in DWF (100m ) add DI PEA (28.4ml,
63mmol ) and then hydrazi ne_hydrate (6.32m, 25
the @aﬁ#ﬁ)bytwem EIOARandwvates DaxHienerganialayer oer Mg§O., remove

e OSETERBytr0t B0R 08 SR d8fFcampouna

Vill.wiass, spaatruth: yWMHe gP82. t he nmonochl ori de as a brown

ste 5 e RS LS5 e ek BBk aptto of e

produ‘bt aﬁsteplggonm 9,0 sdﬁrrﬁil)ovméﬂuk b'ho '@o@l 6 R P apatdaBest the yellow

Stir at h, concentrate, and

@ﬁal\@sa%ﬂ?CHN%lMHda— £60.0bt al n the di chl ori de as

S, g i 3 1% 81 1y By B By

disilagna 300 adprand )N, DabBMﬁn(eTl@yim]yl) amammie &KE:nﬂ)ﬁldalt 120°03wern|ght

Q coQl. concentrate. an r.omat ogr ap
Remglecyatins SPEET kadlufn, A sl Y Testdus Bynpnales S Bive’a sofia
pr o@g@@f Helcwméﬂlzé\“ﬂ%m B0 aquddus &ddtic &bl&"to BN% ﬂN@&ltl@"é’or{\_Pound
N N Boc Step | NNSte2N~NO
M.P 300G NM#iss spectrg: MN‘+I\H2\‘1gteP 3N N NYPr eparation 4
Step 1: Dissolve the prog igfypeparation 3 (5. 0g,
15mmol) in 1:1 CH3OH CH2 ). Add 4. O™
HCl / di oxane (20m , 80nmol ) angHal | ow to stand 18h.

Basify with 15 aq. NH3ton AN copeentrate, treat
Wi th water (50ml), frgcb S Mter and dry to
obtain the hydrazine Nel sol Step 2:
Conbi ne the product of Stem (0.30g, 1.32mmmuol),

5-met hyl furan-2- carboxylic aC|d (0. ZOg, 1 6nnDI)

EDCI (0.30g, 21. 6rmol ), _HOBt - H20 (0. 21 26mm|) and
N- et hyl ng N@NI ne (0. ESP§H2QLH2@|:FHDI ) i n 6‘h1 ). oStir
1.5h, 20Jgo TRatle, “and purtf )Ts(b \Lo a n/ t he
hydraleﬁNs s a yelTowoil. Step 3: Co product
of Step 3'70.68g, 2.O0mml) with BSA (6ni Heat at

Combine the product of Preparation 1 (6.0 g, 25 mmol), ethylene glycol
ditosylate (11.1 g, 30 mmol) , and NaH (60% in oil, 1.19 g, 30 mmol) in dry DMF
(80 ml). Stir under N, for 24 h and filter to obtain the title compound as a cream solid
(PMR in DMSO: 64.47+4.51 triplets, 8.03s). Isolate additional material by
chromatography of the filtrate.
Preparation 3

’ N Boc
Cl—\_ )))\ .NH
NH2 j\J\Hz L\J\Hg
/ / St 2 -
N Step1 \ |N otepa_ =% N\ lN Step3 Prep. 3
CIJ\KKCI cl .y

CHO N’
Step 1: To 2-ammo-4,6-dichIoropynmldlne-5-carboxaldehyde (25.0g, 130mmol) in
DMF (100ml) add DIPEA (28.4ml, 163mmol) and then hydrazine hydrate (6.32ml,
130mmol). After the initial exotherm, stir 24h and concentrate in vacuo to ~50g. Add
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120C 24h and allow to cool. Concentrate and treat the
residue with CH3OH Purify by PLCto obtain the title

w@eopaesess as a white solid. In a simlar fashiPeE/US2005/013454
enpl oy the appropriate carboxylic acids to obtain 25
Preparations 4-2 to 4-20: NH2 NH2 C N NN O N~ J, S
N~-N 1/ Prep. 4-2 NJ Prep. 4-3 N 16 WD 2005/ 103055

watedGousR,aiEr owagh qvithy water2amdHdryae givetine n@nochiadxide ds Brbrown
IS Zz, LIN N Prep. 4-4 N- Prep. 4-5 N j H2 N

Solidfy "NNN OV, 1-/ NITNN OV/ Cl--\- Cl--~ N N NPrep. 4-6
tegz' T ﬂfh}_grgﬁpdtit o B?e;i\“ﬁ%w Ng, SSmW&M I ‘I‘$Orhl&|add 60% NaH in
rep -

mingfajol ($:259, RORMRoBy Agd Souty N%rcpmepe ohlotesthened2e e
265&?‘% @' @Nraﬁ' N%ﬁgﬂt@ﬁ@d chromatofraph £ Bilic4 1d 8btain the
dichloride as an off—whlte 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 title carbazate as a white solid.

Preparation 4

NH,
NZNN, O
Cl—\_N)j/L\N>_“ ) CHs

5\I\H2 L\J\Hz Y@CHS
N~ IN Boc Step1 N* IN
Cl_\_ NH CI—_ ))/L NHz‘“"" ﬁ\/k NH \?tepS

Preparation 4
Step 1: Dissolve the product of Preparation 3 (5.0g, 15mmol) in 1:1 CH30OH-CH.Cl,
(80ml). Add 4.0M HCl/dioxane (20ml, 80mmol) and allow to stand 18h. Basify with
ag. NHz to pH 11, concentrate, treat with water (50ml), filter, wash with water, and dry
to obtain the hydrazine as a yellow solid.
Step 2: Combine the product of Step 2 (0.30g, 1.32mmol), 5-methylfuran-2-
carboxylic acid (0.20g, 1.6mmol), EDCI (0.30g, 1.6mmol), HOBt-H,O (0.21g,
1.6mmol) and N-methylmorpholine (0.17g, 1.6mmol) in DMF (6ml). Stir 1.5h,
concentrate, and purify by PLC to obtain the hydrazide as a yellow oil.
Step 3: Combine the product of Step 3 (0.68g, 2.0mmol) with BSA (6ml). Heat at
120°C 24h and allow to cool. Concentrate and treat the residue with CHzOH. Purify
by PLC to obtain the title compound as a white solid.

In a similar fashion, employ the appropriate carboxylic acids to obtain

Preparations 4-2 to 4-20:

g
NTNN S
CI-—\_N)D/L >_O Cl—\_N)ﬁ/L\Nw
Prep. 4-2 Prep. 4-3 N=

16
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C NNN,0O G NNNN N Prep.
2NH2 d M NN,N~C NNN\O-
wWe2m6/108058C Prep. 4-17 NN 2 NH2 Br

_N), -
Cl -~

4-14 N Prep. 4-15 N N

N O NN Prep.
N N HCTNUS200$/013454

N Prep. 4-18 N H3C Prep. 4-19 N 2 FNJ- N Cl-~NN N

/|  Prep. 4-20 N 10 Preparation 5 HOi---~ [/ \ N NH

Conbi ne 4-br ormbenzyl al cohol (2.00g, 10. 7mm|)

pi per azi ne ( %Zg, 64nmol ), NaOtBu (1.44 CN

15. Qmol ), N N\bgp_&gé) 0. 64mml ), and &2_@

(0. 12970, N\ith T ol uene (15ml§l—WN 0
under nit rogerp,q 2005%,L03055

Pre 14 stir 7
é’g}/ Us2005/ 013454 Allow to coé 4\a‘é%})d ext ract with 2N

BaS|fy
ext ract WI K
chro

Pfe@ﬁéé'a'r ol z' "S5 54, TR B

5 5-6, enpl
as sol ventn#

For

ration 5- 7,
chl oG Cs2C3XB in pI a f

proE8 25 gﬁﬁ’gﬁ{\' From the ty oo

ain Pt epar ati on

e agueous with NaCOH to szléNiémd Q
%Dry over MySO4, con
e licato obta|011—the
ob 5

teN— nd

Preparation

CsZCQB in place of NaOt Buu Ntihd di oxane
enpl oyNtJh

A:N
00c]

oduce NDr eparaat i on

5-9, a |ight Ngiﬁeen sofgid, and Preparat|on NHO, a
H]z
yel low oil,y reparation 5. Prep. @\ m_
NH Pr(r—;us-\zlg\l / O H3C 0 Prepcl 3
3C / N N NH C - \--J
Prep 4 1 p. 4-11
NH2 H3C NH2
=N
o\ ))/L *{) Ci—\_ )j/k >—(\_/7—CN
Prep. 4-12 Prep. 4-13
NH,
Ci—\_ ))/L o|~\_N)7/L~N>—(\_O
Prep. 4-14 Prep. 4-15 N=
NH,
\ NN O
Cl—_ ))/L 7 ol—\_N)ﬁ/L\N*(\_rg
Prep. 4-16 H30 Prep. 4-17 N=
NH
AN By

Preparation 5

HO ™\
OO
Combine 4-bromobenzyl alcohol (2.00g, 10.7mmol), piperazine (5.52g,

64mmol), NaO-1Bu (1.44g, 15.0mmol), +-BINAP (0.40g, 0.64mmol), and Pdy(dba)s
(0.12g, 0.21mmol) in toluene (15ml). Heat at 100°C 18h, stirring under nitrogen.
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Prep.5-4 NNH Prep. 5-9 1 "N~/ N=)-N NH N~ H3C S

Prep. 5-5 Prep. 5-10 NC/ \ NNH/ \ n NWNH NC Prep.
WG2@5M10305NH NC 10 Preparation 6 NH OCH3 ReBCT/US2005/013454

2- met hoxyet hyl - (4- bronophenyl net hyl ) et her (prepared

by reaction of 4-bronobenzyl brom de and

2- met hoxyet hanol w th sodi um hf;/‘dri de in DMF) with 15

Alloy; 19eqa0) pRe exdiEst WithY 51Gy Bagitiithe aageous witheNagibisnpH=14 and
extrh@lewﬁﬁ e, 015, °§¥5¢bv§ﬁ”®§\;’8§}4l bGﬁcerjitFétQ béﬁt‘.i cﬂ'ﬁallo'g'i'éﬁw oyer silica to

per azi rfe as mlar I 'onZprodu
obtainéimpmaranne-@ay&tk@@sbhd:VN Prepar at i on 7 20 OHC / \

T T Y E T -

5-6 Sérﬁplby 0600 it Zpﬂacélof NaQ‘thahQ'Wéﬁd@iepe% aivaet. 1For Preparation 5-
- car boxyl ate prepared by reaction of

7, efpioyaihg C'@JPWY&'QI% WAIW@S&QQ, tnpinge iofl NaQ-Bu anddPMSO as solvent.

A RS R MEUBELAR) 4, W
PremnaﬁmnﬁeQ,ca)nght greendalt, 41d Brbparatidn\gat @y a (alléwrioll, as for

P F|I§ nd concentrate. Chromatograph the residue
TeRYBHOU i ca to obt ai n the Boc-pi perazine as a yell ow

>OPidp. 55T ¢ dlct of Br&p 5170750, ™~
l7r$r?ol) [ jTFA(S.%i). Stir ? NH
and concem 0 obt ain tne TFA salt of Pr ﬁ%gr |on

/7 as a red 0|I Preparatlon 8 HBC N NH 1

anaot |,

a(l NOa ila) Et OH

5@"3\5 5ol P%ls %t reigd;, & 4h,
aIIowtoc Na0—|(20rrfl) EXtrac M/lth—-\
CH2Cl 2, dr centrpate, and chromat

ver silich to obtain the titlelalcohol as a white

SO?'TQ@ 5-4 N/_\NH Prep. 5-9 (\N
— N NH
f)l ) = | W—_
HaCg
Prep. 5-5 a . 5- NC
p Q_N\_/NH Prep. 5-10 \ O N/:NH
NC

-
NC

Preparation 6

0 \
N NH
OCHj s

React 2-methoxyethyl-(4-bromophenylmethyl) ether (prepared by reaction of
4-bromobenzyl bromide and 2-methoxyethanol with sodium hydride in DMF) with
piperazine according to Preparation 5. Chromatograph the crude product over silica
to obtain the title piperazine as a yellow oil.

In similar fashion produce Preparation 6-2.
HsCO ™\
N NH
——
Preparation 7

7\
OHC—@—N NH
_/
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15 Preparation 9 H3CN- ~N N NH H3CN~ OHC \ N N-Boc
Step 1 NN NBocSte- Step 2 Preparation 9 Step 1: To
wo b@spedsiict of Preparation 7, Step 1 (0.43g, BCBORWNI/013454
in CH2CI2 (1 On) add 1-nethyl pi perazine (0.81 m,
7 4rmo|) and HOAc (0.5m ). Add NaCNBH3 20 (0. 46g,
an/d_\heat 40C 3h. Allow to cool, and add 0. 5N

EBdcr 4,
Concen t&éu';nd chromat ogrﬁﬁ@grg}\ | ca%obiﬁ?ﬁnon?
Stehe POBENAS. @-4YaoPnBAliipe il A:cdmBBIARIL dBF 8.gmmol,

product of accordi ng to Preparati
Prepiare@ltbyt r@actlcmm thﬂ aryhpmrazmmvwﬁtBbmmwdnda)an tmutelme (20ml) add

R o AR T TR U T

O°© 1HRHN dllow tg-todl Qa OV /( 106%&(&'5&&33@?’%%@?)5%& @oncentrate.
nmo

Chrqutf) : Odﬁ%t&a gefﬁi@'ee SRSGA 1 oRmS thes thesBeppipareminei 95 a yellow solid.
t t ,
SiglEn o orddyl e 5ot 0780 ot B

Stir gy hpand p9n¢gnta@t® obtsin dhe Tﬁ@esalt of BreparatioraZiasea asd ail.
yel l ow solid. 5 Preparatﬁgg il%to 5% ,& r--\ Ox N NNH
O OO0 H2N Br Step 10 ; r Step NN
-<\=/\/-B, Step 3 PrepHsQti 11—Step 1: To
4- bronoani | i ne (4. 30g, No_Ather (15nm) add
Et 3N (2. 70g, 27mmpl ). d dropwi se, with ice-bath
codPi nifi-agelylphenybpipgrazing 6t.60gr ALnemoB isZ4OH @EMI) add NaBH,

.93 T4t efh) ah g cBRl 4By ¢ hERaPH b
Extracingiém O+50, tdoy beavldt t gS@OFgg%%Tiéﬁgsagd ??m&ggﬁ%@mémlhca to
obtag}&];tg?e ﬁ\’&&ﬁ?!n%sec Step 1 (4.19g, 15nmml) to a

sol uti on of KCH (1 19g, @)@araﬂ&qrgol) Et OH (28n) and

water (1 2m) cooled jnan ice bath. Replace with a
wat er 15 bat h, stir MY \ concentrate, and dilute

wth water (1 On). Fil toobtain the title
compound as a cream solid. @ R: @®einvert the product
of Step 2 to the title arxll- per 3zl ne, a yel |l ow

sol i d, —3

OHC-@— N-Boc —Sﬁ&» \—Q— N- BOCSEL2> Preparation 9

Step 1: To the product of Preparation 7, Step 1 (0.43g, 1.5mmol) in CHCl, (10ml)
add 1-methylpiperazine (0.81ml, 7.4mmol) and HOAc (0.5ml). Add NaCNBH;
(0.46g, 7.4mmol) and heat 40°C 3h. Allow to cool, and add 0.5N NaOH (20ml).
Extract with CH,Cls, dry over MgSQ., concentrate, and chromatograph over silica to
obtain the amine as a white solid.
Step 2: Deprotect the product of Step 1 according to Preparation 7, Step 2. Treat the
TFA salt with 1.0N NaOH and extract with CHzCl,. Dry over MgSO, and concentrate
to obtain the title piperazine as a yellow oil.

Preparation 10

O
HoN —/\
N NH
v
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followi ng the procedure of Preparation 5. Preparation

12 F H300 i--~20\ / N-/ NHF F Step F H3CH2COCC
WG205503p5 6 N N-Boc Step 2 HO\/ N N-Boc F F pE&/ESR05/013454

Preparation 12 Step 5 3CO\ 6 N NBoc Step tep 4 H36S

/' N N-Boc Step 1: Conbine ethyl 3,4-difluorobenzoate

(2.00g, 10.7mmol), t-butyl piperazine-1- carboxyl ate

( 2.Te0he Frodeahnaf Frepanatid®Sa® (O12&N)J. 3hdad)imTFAI(BrmbDMdd HCI (4M

b8 pER oo RS £ 0 Sh) 4 215886 a0 witer @, i
1h, 2Rd @byibemirae! BadHy Wsh tethhhem: N, anat éﬁmfﬁ by@.qt té 6?% the tltle

a solution of the product of Step
pipgrazimeas q yeliay soldid dr opwi se Li AI H4 (1 OM in THF

5.3ml, 5.3mmol). Stir at %;? ice- 20 WO

2005/ 103055 PCT/ USZOOS/,ﬁ_F_’\ ?Qhorf“fj‘ijr and citric acid
(3.09). Extract with e (ngg)ﬁl) and
concentrate to obtain b eN'L@lN a yellow oil.
Step 3: To a solution ofOthe product of Step 2 (1.47gq,
4 8mm|) in CH2CI 2(120ml) at 0C adg Et 3N (O. 80ml

he 0.6 5. g#ol Sti
'@H amdp“ @ @—‘?"r it@e ¢ eSt?:r é’ reparation 11

| at e. Ste ssol ve all of t he-of crude

_te_nrés 0a4'@f¢m@ﬁﬂ$ﬂ§ri4;8Q912ﬁ€@D|0 nather (Aainl) adeBN (2.70g,
27l 4 SEorliER, i KEPbad pdifiaco ehiorBelib) shBriBfinats (3.820,

27 mmj Binddthan (1 @rahc8tit 0 Shearichfiltdat aNash hiee mttidryitrett NeHCRshen brine.

5: Diss t he product of Ste
Dry Q\Aé?beb@n §omc%§fetgﬁe%@| @|4 qt indegs1aney atiew togﬁgl and
colle@ftlﬂwé?b@h@a)‘néﬁE/éls@@Féém sofiir at 0C 2.5h, concentrate,
partltlon between CH2CI2 and 1 N NaOH. Dry

__.Qg&gééai)t arifodueicainiente(4- 69a0tammaliie a B@lut;onmfntﬁﬂjﬂm 19g, 85%,

1o SR bl BAERSoR S8 n B gt el B i 2 vater
bathpsmet abi oen¢dntitile, ancdidrlmel With aater{a00R). ( Riltid2 & obtain the title
com 6"? r|n tgl ﬁgne (20m ). Heat at 110C 20h and

BPPQQValS g&aMm ‘Ei ify with NaOH to pH 13. Extract with

Mgo%vewaﬁ@ prodlct W iSEp ﬂb%he&%%ﬂp@@%z‘ﬁ%‘?%lfﬁ Solid,
obt ai n the title conpound as a yellow sol
followmg the procedure of Preparation 5.

Preparation 12

F
HaCO \
NH
N
F F HO F
Step 1 I\ //\
H3CHZCOOC—©—F —LHQ,CHQCOOC—@—N\_JN-BOCM L-<i>—N\__JN-Boc

lStep 3

F
H,CO —\ 0,S-0
Preparation 12 <Steps s \—C}-N\_/N- Boc ~— <reed é ‘—@— N-Boc

Step 1: Combine ethyl 3,4-difluorobenzoate (2.00g, 10.7mmol), tbutyl piperazine-1-

carboxylate (2.20g, 11.8mmol), and K,COj3 (1.80g, 13.1mmol) in DMF (10ml). Heat at

100°C 72h and allow to cool. Concentrate and chromatograph on silica to obtain the

aryl-piperazine as a yellow oil.

Step 2: Cool to 0°C a solution of the product of Step 1 (3.1g, 8.8mmol) in THF

(20ml). Add dropwise LiAlH4 (1.0M in THF, 5.3ml, 5.3mmol). Stir at 0°C 2h. Add ice-
20
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20 In simlar fashion, from

2', 4" -difluoroacet ophenone, produce Preparation 13-2,
w@200811030%5 oi | ; from 5-fluoro-1 -indanone, prodRCEUS2005/013454

Preparation 13-3, a yellow solid; and from

2' -met hoxy-4'-fl uoroacet ophenone, produce Preparation

watey a9 a0 dcxiast B AAPa ik (W9SETs Andaareenrate to obtain

the 8Rbh8} a§adfBIidw &l.- di f | uor obenzal dehyde, produce
Preparatlon 13-6. N Prep. 13-2 F Prep. 13-5 cl-N NH

Stem3:-(Tx) argoiian ¢i3te preguctid-Step 2 (IN7g,,4.8MdY epCHLGIH20mI) at

o0 gefLiby 0 AL AT e BB 08P i aelTs SiBae ' an

therCRT 1h.vCdnCenir&leHO dbt&ih the Sredd mdsyRiteHO \ Br HO \ Br
tep 4 Preparation 14 Ste

Step. HO\ Br, Step 1:
Stepgr Dissole @l@?moﬁg%@%wg;@ frameStan 2 iBMesIH (20m). Add
NaChte QG??'Q) rﬁﬂﬁmgs QPrsdiz GCPCEW @KL%H&N@% X{ic?l'b ﬁ%%ﬁu}e with water

Heat ['ow to coal
(30mb Extractwith@tber, vias (MgbOn) and @lonceh’ceateuploteamcthye methyl ether as

a eja %Cﬂﬁl) and concentrate to obtain the benzyl ether as
y ow oil. Step 2: Cool to OC a solution of the

StepsodUssoloé tiR pﬁbdhc( 3f 88p 414.09g18! Imhidl) @h@H%’J @Q%mbool to 0°C,

and @i’dl%wlydt'ggfé@mi St!@tﬁp&ﬁhoc‘g&%ﬁ?&e Ramd partitioprhetween
CHQ@%ﬁaI’W H I\W\IQVQMI-{\ ﬁD&é{MQS@@%&%@ rélté bbtR ‘?héttlklé compound as

Wash concentra
a yellhwaitat ogr aph on silica to obtai n the chloride as a
yellow oil. Step 3: Co e t e gduct of Step 2
(2.64g, 9.9nmmol), K2C(13 9mmol ) and Kl
(0.83g, 5.0mol) in DV 25rr1 3 Stlr 120h and
concentrate. Partitionf#et N Cl 2 and water,
wash with vvater and thery’br \anl dry (MgSH4) .

cetra obtain the ben odloxe ine as a yello
oF BoRins S-Uhieaic TR G0 VG T A B e ipdIAEInG (5,520,

64m¢wd4j awimg@@g(@me, 13 2RmEN MMbiGéhe (20ml). Heat at 110°C 20h and
allow to cool. Basify with NaOH to pH 13. Extract with CH,Cl,, wash with water, dry
(MgSO,) and concentrate to obtain the title compound as a yellow solid.

In similar fashion, from 2’,4’-difluoroacetophenone, produce Preparation 13-2,
a yellow oil; from 5-fluoro-1-indanone, produce Preparation 13-3, a yellow solid; and
from 2’-methoxy-4'-fluoroacetophenone, produce Preparation 13-4, a yellow solid.
From 2-chlorobenzoxazole with EtsN in CH.Cly, produce Preparation 13-5, a white
solid. From 2’,4’-difluorobenzaldehyde, produce Preparation 13-6.

Prep. 13-2 F Prep. 13-5 N =
: Qx
»—GN/—\NH o>—N\_./NH
HaC (-
Prep. 13-3 Prep. 13-6
O@'NCNH P -
OHC—@—N\_/NH

Prep. 13-4 HsCO

@‘ﬁ
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foll owi ng the procedure of Preparation 5. For
Preparation 14-2, brom nate and reduce et hyl
wa2dosnaosesal i cyl ate according 20 to the procePr/Es2005/013454
Preparation 48, Steps 2 and 3. Continue anal ogously to
Preparation 14 to obtain the aryl-piperazine as a
yellow solid. F Coj~- N NH For Preparation 14-3,
reduce 4-bronosalicylic Brdngratemidi ng to Preparation
48, Step 3, and conti nuemanal ogously to obtain the
aryl - pi perazine as a yeflo iI./__\O\ N~ NH 25 ~-O
Preparation 15 H3CO - }p= NHyH 22 WO 2005/ 103055
PCT/ US2005/ 013454 OH OCH3 ep™’HO/ Br O/ Br Step

2y O Br Sie Preparatiog/I8, Step 1: To g
HO 2-:||y|§rtég*rono| és% g, q?f??l ol
HO ] O B Yz s et Doy Br
2 (70% 3. 5994. 5mmol ). Heat4 o0 70C, stir W —andeP
add nore peracid (2.50g). Heat an additional 2h, Preparation 14

Steplit dwmbinedbromor-bydraxybenzyi @lqedinal (3.00g, 54.8nimob tamer

T e B S LB L8 24 perton
betvaderbivaperlarRE{OAc. 1Washvatn \évtateerfli‘lsér;l( %@ﬁ@c%do q?"g&ébé)@gﬁ?
| N, )

n oil, 0.59g, 14.8my|).
coné%fgr@lpgp 0??16}"73@? JE’fQ.ZYS'rﬁ‘fE%') as gryeflowgil. al | ow t o warm
d trd P i ) ( :
SteifR) QRIS 0o Pblofbf Sfe By RSt (3525, 1HEEMb) in CH.C
(25pBI 1Asld pyridine (it ZBmil Ay mmabafollcavasliby SEClo it Adinall 15i7mmol).

oy BRG] B $7 3P ot b i 2on

Wash ejthvedtenning (M§S0,) antiyconcentiratd. Cheormaedvgih oh shicaito obtain
éPto t he TB% et hﬁr according to 15 Preparation 34,
the ahighdg as g ¥ellowell. it h pi perazine according to the

Stspao SDPEth FIORATSIOR 2 842 Sy 010l [ 28sg Ry
and (I (0.8%9, 5.0mmol) in DMF (25ml). Stir 120h and concentrate. Partition between
CHCl> and water, wash with water and then brine, and dry (MgSO,4). Concentrate to
obtain the benzodioxepine as a yellow oil.
Step 4: Convert the product of Step 3 to the aryl-piperazine, a light brown oil,
following the procedure of Preparation 5.

For Preparation 14-2, brominate and reduce ethyl 4-fluorosalicylate according
to the procedures of Preparation 48, Steps 2 and 3. Continue analogously to

Preparation 14 to obtain the aryl-piperazine as a yellow solid.

F
OQNCNH
G

For Preparation 14-3, reduce 4-bromosalicylic acid according to Preparation

48, Step 3, and continue analogously to obtain the aryl-piperazine as a yellow oil.

\
N NH
s

o
o

Preparation 15

HaCO M
0] N NH
s
22
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H3COOj / NWNNH FCH3 F 20 O/ F Step 141IMH3CO-1 . /
F Step Preparation 16 Step 1: Conbi ne
w@2ebsdoJosuior obenzoyl chloride (1.01g, 5.7muvl )PEnusSHp3N 3454
(0.57g, 5.6mml) in EtOAc (1 Or) and cool to OC. Add
dropwi se N-(2-nethoxyethyl)- nethylam ne (0.62g,
7.%mm|), sterF'?h allowto warm and wash with 1 N
then 1 N . Dy (M 3and concentrate to

obt ai he Swep tle ds el | & tep gep §ONMDI Ne
t h@ TS @5923 Bpl-p'elf—am Reeparation 15
(2.24g, 26mmol) and COB in dry

(1 OM). Heat at
Ste 20T aiAcdlyl- 4bromphadol(3. tig,tiet. ﬁmmml iDi 1,8tdichioraegthane (250ml)

ok g PRS00 S SR GBS e, an ac

moré@éré@i@i (2(509). Head aBdddridnaman) aﬁé\@%/cﬁbﬂdohgeﬁﬁrate%}ﬁd partition

(ngn and concentrate to obtain the title conpound
with aiher @'ﬁﬁidkl NaPFbwPBl (MgSQ)ang goBeamsisso obtain the alcohol as a
yelldaﬂf US2005/ 013454 In simlar fashion, fromthe
propriate amines, produce Preparations 16-2 to
tep_] - 3o e pFroNHciFof suapn(a 40g; 10.Bnitmelp in DAR (BB @dsviNEH (60% in

ol, €588; 14 8iine) NS 3o, Eed TSR spl a1 d%“mmo! St

~ \
o, MR 4w i B o5, ARON) OB g

conggrtrgte to Optﬂm diepathyimibeusp R ellmwmicorrgininga ELamount of
mine?afBiIlN N 3C tep 55

Step 3: Convert the product of Step 2 to the title compound, a yellow oil, following the
procedure of Preparation 5.

Similarly, convert the product of Step 1 to the TBS ether according to
Preparation 34, Step 1, and react with piperazine according to the procedure of
Preparation 5 to obtain Preparation 15-2 as a yellow oil.

HO
A W—

Preparation 16

CHs F
oo <)
F CHy F
C('))/,_@_F Step 1 HSCOI (’}_@_F__Z»Step Preparation 16

Step 1: Combine 3,4-difluorobenzoyl chioride (1.01g, 5.7mmol) and EtsN (0.57g,
5.6mmol) in EtOAc (10ml) and cool to 0°C. Add dropwise N-(2-methoxyethyl)-
methylamine (0.62g, 7.2mmol), stir 0.5h, allow to warm, and wash with 1N HCI, then
1N NaHCO;. Dry (MgSQ,) and concentrate to obtain the amide as a yellow oil.
Step 2: Combine the product of Step 1 (1.20g, 5.2mmol), piperazine (2.24g, 26mmol)
and KxCOgs in dry DMF (10ml). Heat at 120°C under Ny 20h and allow to cool. Dilute
with EtOAc, filter, and concentrate. Partition with EtOAc and 1N HCI. Basify the
aqueous layer with NaoCOs, add NaCl (5g), and extract with EtOAC/EtOH (9:1). Dry
(MgSQO,) and concentrate to obtain the title compound as a thick yellow oil.

23



\ Step 6 FOFHN-0-/ N~ NBoc Step NN N Boc ~

Preparation 17 HStep 8 s p 7 1-13d Step 1: Conbi ne
W@ 200s5doJobuior oni t robenzene (4.00g, 25mmol ), pi pRCHEEI065/013454

(1 0.8g, 125mmol), and K2CO3 (4.17g, 30mmol) in

toluene (30m ). Heat at reflux 24h, allow to 10 cool,

and extract wwth 1 N HCl. Basify the aqueous with NaCH

t o Ipsimifarfashiont fraot the apprepidiezamingesh pradutebPfeparatibns 16-2 to
16-%'\@504) and concentrate to obtain the aryl- piperazine

s a yellow solid. Step 2: To the product of Step 1

(1.51 g, 6. 7mm|) in CH2Cl 2 (20m) a@ Et 3N (1.12mi,

8.1 mml) IIo d b BocZO(l 47g, &7mmF) Stir 1h
and wgy HCCB, then DY WH

Pregy M4 and ©on trat—e to Fhrbpl Neidhe g arsa t\e_/as a
yellow solid. Step 3: Dissolve the guct of Step 2
(2.18g, 6.7 I)Fln 1:1 CH3OH EtOA\cE{3 and add 5%

Pd/C(O gl dr gggnat e at 55psi 1.5 Nfl
blﬁ—gg

cent obt ai ¥ N NH
Pre%r{ﬁ?o m ne r own 0|I i)é)@ To Q@ he prod\U'C/t of
5 Step 3 (1. OOg, 3. 3nmol ) aFﬂt e £ 0. 88ntl, 5.1 mmol)

in CH2CI2(15n1) addtr| paceti c anhydride

/]

0.57m, 4. . %“8
2005/ 103055 PCT/ USZOO FO1 § s¢cond portion each of
DI PEA and anhydride. StiHiC 1 Y’and—ash with satd.
I\IaHO(Bi then water. pry (MySO4) and concentrate to
n thg.am de a y ¢+ OWsH Ig d. St 5. ~Qonbi ne
OzNh@ﬂF . Ny o2 CBoc
(0.37g, 1.27mmol) Th dry DVF (8m) AdT CHAT(0. 12m
2. |}, stir 18h, then heat at 60C 5 Zh%@ﬁtrgte
;_-3@ |t)_qn Wi th ettp;g@_@nd ter, Wash r|,

NDbtl&-lHﬂ)
HseN Io\7V"0|I St%?)og Di ss0l ve—the pr oduct of
5 (1.0N@ep 8. 5mol) in CH3OH (5ml). Add K2008 (0. 34g,

2. 5nmmol NinFwater (3.5m). $bir ¥ h, concentrate, and
partit]j CIZ arttsC—at Wash with brine, dry

{
('VQSG%\P dbnoer 7 N@Néﬁ?Wreparaﬁon 17
yeIIow 10 solid. Stepéap7 A 0 the product o ° ep 6
Step( 0. Combige Mnﬂuoa{odltmbé‘ﬁﬂem@ (4604, 25itroip Ipiperazine (10.8g,

125%@@%‘(’%&@6 ﬁ‘g?&r rp T@lyen%) a]ﬂasé’{,éttr@ﬂux 24h, allow to

10 cooIV&@dhemradSt Wikh MR, HAT.YBaMBSH® a (?I&de‘s%i@f‘?mar@ll %o b# P%taﬁbréxtract

amdeasayellowml 8: Dissolve

with | tWash gitedring, girs 64gS @4Eﬁﬁd|0pnpﬁn@@cnozomam1mp aryl-
TE& Stir 1 h, concentrate, and partition
pipefifiihe Ba Yol B \L 1 Maen i th by ne, dry
Step(dyTothe @n@dmﬂmf@tep dt(@ .51y, Goramol} ineCHLC L ¢20mipadch BN
(1. 1241, 8. ’Vr%lno?) cﬂ|owed by Boc,O (1.47g, 6.7mmol). Stir 1h and wash with satd.
15 NaHCOsg, then brine. Dry (MgS0Q,) 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 CHsOH/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.

20  Step 4: To the product of Step 3 (1.00g, 3.3mmol) and DIPEA (0.88m, 5.1mmol) in
CH2Cl, (15ml) add trifluoroacetic anhydride (0.57ml, 4.1mmol). Stir 2h and add a
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In a simlar fashion, but enploying ethyl
chloroformate in Step 7, prepare Preparation 17-2 as
wa@20pei1b3e95 oi | : 0O F H3GC/ON- (/- NN H 20 H3C  PCT/US2005/013454

Preparation 18 OF -NH/_{ H3C "-- \ / NNHF F F H2N
n NC N - NHStep 1> NC\ / VN-Boc Step 2H\ / N
l\l—BocOF/m ~-NH ~ n Preparation 18 E Step 4
secotportign eac BHREAEsg qﬁhy@@db; ritir 1h and wash with satd. NaHCOs,
-(d-C ne.(1.57 7.6
thergiati W%i@%@%@%ﬁ% BRleissta (o apie vl solc
Steméd G?-mane(theQ)?gduét rBep)4 (Brog, ﬂShmﬁ?anWC% 0137g,
7satd (%g nd concentrate to obtalin
1.2 trﬂ@ogrln F&%}Q (-_9 i1 3m0l,.< Prumoldsstind8h, then heat at 60°C

2. me%%@é%méﬁewmé@gﬁg ndyffe?: VEISPAIH SRS ary (Mgso,

product of Step
and sgceritrie toxbdain)thamiethymidecs 4 Qetﬁ@g)oﬂ Hydr ogenat e

—@Oﬂg%ﬂ%{é %“t%ﬁ’r@’é‘ﬁf p@%ﬁepaﬁg &gg??tﬁce P@%@%dgrr%dx\dd KoCOs

(. 34@t26mmm$thwatérf(3t5ml)98tﬂﬁ}‘l chb&Smtiatangng g@ﬁﬂmrm&ﬁ CH.Cl; and

in the a as a colorless oil.
Wat% @ﬁs W'befﬁ?%ﬂw(z'\ﬂ&ﬁ% apdrqnoeptgte tp, @Wﬁm ﬁl%amme as a yellow
solid® PEA (1.06m, 6.1 mmol) in CH2CI2 (5m ). Add Acd
(0.35mL, 4. 8mm| ). Stir 1 h, concentrate, and
Stemar o therpratuci aiBep® Ena79ve?.6mmothanddIPEA (0.68ml,d3.ymmol) in

bR 08 AR5 0SB B partton i

CH.Ck. atfthwaterorwash with BRIy (Mgs0,) afddohténtra to ot%tam the

Stll’ 0.5h, concentrate, and partition w't

amlt%@&ﬁz)/e&ﬁw N NaOH, saturated with NaCl. Dry (MySO%)
_@dmﬁ&@@m@ﬁﬁdué’w Stp7 (856! 2.50B) Tn ChECL (1omi). Add TFA

Pl perazi ne as a’ si m
(6.0rahp i v, mncemtraieoaod rmrfailomwﬁl &H L3 anqbnbeNaé)H Wash with

brlnc{:r_(%? mgc%ﬁla}lé c%n%énﬁa?é %o oobv{’am %he t(ae compound asa ye]l%w oil.

In a similar fashion, but employing ethyl chloroformate in Step 7, prepare
Preparation 17-2 as a yellow oil:
F
‘4 /N
ch—/ N\_JNH

Preparation 18
FEGO
F
NC—@—N/_\ ~©— \—< >—
\_/NH W NC N N-Boc '—-—-> N-Boc

0, Step 3

Y-NH \
Preparation 18 <—— HsC N  N-Boc
Step 4 (-

Step 1: Combine 1-(4-cyano-2-fluorophenyl)piperazine (1.57g, 7.6mmol) and EtzN
(1.28ml, 9.2mmol) in CH.Cl, (10ml) and add Boc,O (1.67g, 7.6mmol). Stir th and
wash with satd. NaHCO;. Dry (MgSQ,) and concentrate to obtain the crude

carbamate as a yellow solid.

25



Preparation 19 (CH3)3C N ,\/, NNHO~( O HN\ / Br
St (CH3)3C N Br Step 2 Preparation 19 Step 1 O\ O
W@E@p/14305Conbi ne 5- br onoi ndol i ne (3. 56g, 18mMmuPJT/E8IH05/013454
Et 3N (1.92g, 19nmmol) in 20 CH2CI 2 (40m ). Cool in an
i ce bath and add Boc20 (4.14g, 19mmol). Allow to warm
add nore Boc20

StoR2t IPisSaRdIS Proditaf tsﬁea_h\i O@%ﬂ%im@% . Add
HORSTESH 848 04210} o) NPl A o108 e provon
Celite gad adgd, 1NTN@OHZQMB)C Ceanegnttate @odvartitiom w:tpr(bld;;@l@_auﬂ water.
W §inbel B, BREQSS) SRTRRHRSyAe"S :Biodhb arh B ek oress o

5 Ste\G: \CdmbiNg thé dVS@Jét“of\St@gz\ 1, 2®%Nt Bﬁﬁn&%%ﬂd\DVPEﬁPF%ml
Ste Pr epar ation
6. 1p@p)| Lsfdt%f lp &mB4 Asicbpce! (Orgoml LoBmmaelh Stir # hecnasmiiate, and

P
partgfogr\{nl?rg@'i-@b'l O%hcf%rate?’t ?ép(vfn l‘gg}llw {N@?‘? fgogéonqefutrate to
obtairthe amncmmayauow dbibw to cool, and partition with

st 5 B ARETor it 4580 p SRR A, 0. Ao e

10 (8.0mu). | Sty @Eh, c&lc@rﬁmta and CPaﬁl(ﬂg% V;llhfcpfg@ljzlﬁmd N r&@pl éaturated
and coo

W'thfgﬁg'( Noga& rafzﬂcowm@i?f Uity BnérLsaia mta\m the mmerazme as
gmeifsnol ic NH3.  Concentrate and purify by PLC to

obtal n the title conpound as a yell ow solid.
Pr kpassinilayrmanneir enygoy ethyl Mhidrofoomaeriy 8tarh@ t@pcoduce

Prepge[rgﬁg%flﬁoé%§ge¥éﬂ89\ﬁ&gt of Preparation 12, Step 2

accor cedure of Preparation 9, Step 2,
to obtalnthetltle co und asFayeIIow0|I

Preparation 22 F _@_
15

Preparation 19

e
8/3 0~ -
@)
— i
H@—Br Step 1 (CHg)gCo_ﬁg@’BrW Preparation 19

0
Step 1: Combine 5-bromoindoline (3.56g, 18mmol) and EtzN (1.92g, 19mmol) in

20 CHqCl; (40ml). Cool in an ice bath and add Boc,0 (4.14g, 19mmol). Allow to warm,
stir 2h and add more Boc2O (0.50g). Stir 2h and wash with 1N HCI, then with 1N
NaHCOs. Dry (MgSO,) and concentrate. Heat the solid with hexane, allow to cool,

and filter to obtain the carbamate as off-white crystals, m.p. 124-6°C.
Step 2: Convert the product of Step 1 to the title compound, a yellow oil, following the
25  procedure of Preparation 5.

Preparation 20
F

NG —/\
N NH
-
F NG "
MsO /\ — :
—_— - Preparation 20
L@—N N-Boc o7 N_NBoc giono paratio
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~~ M--/ NH H300 FF F O~ Br Step 1~ \ / Br Step \ /
Br Step Preparation 22 OHC HO H3CO 15 Step 1: To a
w@odoatdss of 3- brono- 4-f |l uor obenzal dehyde (1. 2PQT/US2005/013454
5.9mMmol) in EtOH (20m ) add NaBH4 (0.103g, 2. 7mmol).
Stir 2h, concentrate, and partition between ether and
water, with NH4Cl (0.6g) added. Dry (MySOH4) and
Step di ckmarsplionofdhe diraductief Rieparationak2,Stepl d(frarns! .40¢,.45mmol

of s%—ﬁ@%%icog%gl' ﬁs%ﬁt%@%m@@;??ggm% 3%? a?de BORGh, allow to
cool @dbpantithort wnﬁ eiBgr afd DB NaOR h®ry QMgiSd,); éddentratd, and
bet vve n ether and water.

ti and iti o
chr P atogkEe Siita 1B AR ha NI oS BORIAM B cr ade
teélg rD’l%s&g he E?odﬁhd’ ok B@éb 9i(b.638, SPordmolY “ﬁaéHt@Ie (2ml) and cool to

plpera2|ne accord
0°CPrPeZi§h'|rEA| dﬁm&) tatlr Zfbtmmenﬂetearaﬂdmﬂqugr\mm ﬁbl metrmnollc NHa.

ConbBhieat Si o ity Pio ) BBt he Hidceiiguntid & éygisoiia
gﬁep’\ng?eggfgt |1o;1 E“?\>I NmMaC%IJ‘:Ni\n ﬁcgahl-ssl()ﬁti gn
of the product of Prepgy é)’:ltl F17 Step 3 (1.50g, 5.1

0
mmol ) in THE (40ml). @ N1.Q8m , 6.2mol), then
2-chl oroet hyl chl orofor mate“( 0.\8g, 5.3mmol). Stir 3h

?nﬁe‘h%\ﬁé iHeOB‘odVgFJhpefrBW the"Btodaéicor PabB&t&tion P2 Q":t)ég 2 according to

SO4) and conCentrate to obtain the carbanmate
the ;brromduse;of Brepsrraiior?, Sieps3) ipeohthin tbeddiemompo@n@ps:a yellow oil.

(2.05g, 5.2 mmol) in THFPS%ZE;R&E %?Add NaH (60%in
oil, 0.25g, 6.1 nmol) 18h, allow to cool,
and partition with ether andfmater. Dry (MgSO™) and
concentrate to obtain the linone as a
yellow solid. 10 Step 3: Repnbve e Boc group from

the product of Step 2 lg®¥ding to the procedure of
Preparatlpn 9, Step 2, gto obtaln th crude title

conpou SO|I g 1 and 3
in si A@r %a%i Preparation 22

nmet sul fonyl r1Tde, pr € r epar ations 23-2
Mgl cleo o ﬁdét?
Step 1: To a solution of 3-bromo-4-fluorobenzaldehyde (1.20g, 5.9mmol) in EtOH

(20ml) add NaBHj, (0.103g, 2.7mmol). Stir 2h, concentrate, and partition between
ether and water, with NH,Cl (0.6g) added. Dry (MgSQ,) and concentrate to obtain
the alcohol as a colorless oil.

Step 2: Cool a solution of the product of Step 1 (1.20g, 5.9mmol) in THF (50ml) in ice
and add NaH (60% in oil, 0.33g, 8.2mmol), then CHgl (1.00ml, 7.1mmol). Stir 3h and
partition between ether and water. Dry (MgSO,) and concentrate to obtain the crude
methyl ether as a yellow oil.

Step 3: Treat the product of Step 2 with piperazine according to Preparation 5 to
obtain the aryl-piperazine as a yellow oil.

Preparation 23

0 F
OJ(N—@—N/_\NH
| e/

27



H3CG' Fi-- . HBGC$D2 - Fn 15 Prep. 23-2 HN \-N JNH
Prep. 23-3 HN\ N JNH Preparation 24 O F e NH Br F
WO205/030650 _ _ n H2N \ 1 NCN-Boc St~ HN \ NCOCF/BSI05/013454

Step eN\ / NCN-Boc Step 3 Preparation 24 Step 1:
Cool in ice a solution of the product of Preparation
17 Step 3 (1.53g, 20 5.2 ) and DI PEA (1.10m,
2mmpl ) in THE (40rrfl)o_/_ dropwi se 4-bro butyr

ch| de—1.01 g, 504mo S 2h and pa it
HzRéVQ' dNSBOQi—'Na;HCGﬂl—@} rrmggeme N-Boc
to otalnthe #Fhamat e as ayellow%‘?ﬂ? t e

Di ssol ve the product of Step 1 (2.30g, 5.2mol) in tep3

(100m ). Add NaH (60%in oil, 0.25g, 6.1 nmnol). are ration 23

at 90C 18h, allow to cool, concentrate, and 28 WD paration
Step @omcmm ?Sﬁh&lﬁﬂ@ﬁﬁh@p&ﬂﬂxm opmrepanamonvml lStep l$e(rl .50g,

5.1 R IR (. Bl e L BB Sdh0n: bbby

chloBsforaaru®. 76 8. BRenl).0SHE Bh @indShtien Qﬁmoétﬂeﬂgnd %aEdWNaHCOS
Dry@wocedure of Preparation 9, Step 2, to obtain

ge-t apgd @086%'&5%’@0‘0@‘%'”3}8?IC@\ﬁbaTBaBQ)ﬁ$ ) brpmmql@t i on
Ster?d: ﬁee@@@t% ﬂ%cf’éggt% £ g OE&; 5@%@0@“@{@5&&%@ Add NaH

(6 O°//o$n efl, 325y, 61 nRmnepartieat@i SESCSt&m allo® tbl 0, and paribon with ether

a8 5 g5 PN b A Sl 5 B4l ayeton

solld he procedure of Preparation 17, Step 2. Step 2: To
10 F%grngr Od)éeucﬁ'reoéocs dJup frgron t?we produéltnrcg]?)ét)epI 2n agégdliéglgrtfllw)e
procedure of Preparation 9, Step 2, to obtain the crude title compound as a yellow
solid.
Employing Steps 1 and 3 in similar fashion with acetyl chloride and
methanesulfonyl chloride, produce Preparations 23-2 and 23-3.

F
Hso—<’ _@_ HaC-S0> ~\
15 Prep. 23-2 M prep.ozs N N__NH

Preparation 24
O F

/~\
OO
—

Br
F E O F

HzN-@-NC::N-Boc MO{Q—N:\N-BOC §_te'5'2> dN-@—NCN-Boc
l Step 3
Preparation 24
Step 1: Cool in ice a solution of the product of Preparation 17, Step 3 (1.53g,

20 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. NaHCOg. Dry
(MgSOy,) and concentrate to obtain the carbamate as a yellow solid.

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
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(0.046g, 1.2mml). Stir 2h, add NaBH4 (0. 023g,

0.6mmol ), stir 1 h, and add the sane anount. Stir 1
wh2008008060t rat e, and partition between CH2Cl 2 BE@MUS2005/013454

water. Wash with brine, dry (MgSO4) and concentrate

to obtain the alcohol as a light yellow solid. 15 Step

3; To the product Step 2 (0.61 g, 1.9mmol) in THE (1
partggn) WE\I@IGWQ{WFB‘G%QM I(MgS04 26d Greentiale tsobtairl the erude

I 329, 2.3mmol). Stir 72h and add CH3I
Iact%@daﬁg‘g/e T p) Stir 24h and add NaH (60%in oil,

Steid 30 Rgmote FmBor group Giddh the Prothet oﬂSi’éﬂTla'a)cgtoﬁIm%t@ﬂ“fé
ir

prodifirS Gh PhSrarataR o D15 Ru S PR Iney PRt leseompaund &b eryeliow

solidpri ne, dry (MgSO™4) and 20 concentrate to obtain the
crude nethyl ether as a yellow solid. Step 4: Convert
the product of Step 3 addwepdratipn 35t he procedure of
Preparation 9, Step 2, to give the title conpound as
a yellowoil after PLChyarifisgatioR. Preparation 26
H3CO - H3CO\ / vNH HO NAONH/ Br Step 1~ H3CO
\ / Br Step2 Preparatll'i?ﬁOZG ep\”_[':/ To
%Mlgzronoa hydr oxybenzyl al cahol (1.97g, 9. 7mm|) i|:n

F@% NaHI-(aS%/@_om 0.81 g, 4
St F Im LN Boo

WO 2005/ 103055 PCT/ US2005/ 013454 1h &nce ate and

partition between Et OAc and 5% r|c § 3P @i t h

1 N NaOH then te to

obtain the crud IJP‘(%da[;]ae("f)?]er as aH @@ I é‘% 2:

nvert §'3 éi % Step, 1 to t he aryl - pi per azi ne,
-E%—b ﬁ?d’?ro l&F"lQﬁ fﬁaafaélonhb? b}tﬁ@e%w -gegvative, a yellow solid,
accd?ﬂﬁ’@lb&hé oSeduFE P L NH H3CO HO\
» 3C0 éré%é'%ﬂlo% 1Fzre a? at i on

Br Step 27 Step 1.
Stepndd Tedhe. preﬂwmf(&emchrd@?f@ z:ﬂ-mm{ irCEtQHc(dBl‘ré)cbddwNaBW

00468, 151 B 38, M TPRE PR 0480 o e

amot6t./ 8tioxaeorcentrate, amd @éﬂtlﬂ@h ‘b@tW@@h CI-P2€J1 aihd Water. Wash with
b &{V\E%ﬁ%é]erdand wat er B/ I\g‘| concentrate

ring, Iry /B &%ﬂ&sngﬁ@d@c@ tgi %vaamllgmeélpm $rjid.
te;%:‘i*eTbScﬁ b&uct@@ 10 ﬁ%g‘?gﬁ" %flrﬁTﬁF'qupﬂPQ@cﬁ’ﬂ%'N (60% in oil,

nver t t

0.12g; §IQ"|'@fn95r Stirddmin qr@!l adahCoial (0. sag| 28mmgol) h&tir 72h and add CHal
(0.16Y,9C8MH ). O6tir AR BhBHRINEH (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 (MQSO4) and
concentrate to obtain the crude methyl ether as a yellow solid.
Step 4: Convert the product of Step 3 according to the procedure of Preparation 9,
Step 2, to give the title compound as a yellow oil after PLC purification.

Preparation 26

HaCO
/—\
H3COb’
HsCO
:@—Br Step ] H;:pOb—Br —» Preparation 26

Step 1: To 5-bromo-2-hydroxybenzyl alcohol (1.97g, 9 7mmol) in DMF (10ml) add
NaH (60% in oil, 0.81g, 20.4mmol). Stir 10min, add CHs! (1.39m!, 22.3mmol), and stir
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Preparation 28 H3COn \ / NNH H3C0O HO H3CO H3CO
H3" \ / BrStep H3CO BrStep 2 Preparation 28 + HO N f\
WORb0sSReI®pRr at i on 28A Step 1: Cool in ice a sol BET/UM005/013454
t he crude product of Preparation 27, Step 1 (1.70g,
20 8.0nmol) in THE (20ml). Add NaH (60%in oil, O0.38g,
9.6mmol ). Stir 10mn, add CH3l (1.36g, 96mm|) and
th. ﬁ@ncezlﬁfat@andlnarhimrbbet»mm EtO®e and &% mitrie acitt, yWash with 1N

N AR o B S S P Hidtor s

yellow Bf)y conponent . Step 2: Convert the product of Step 1

tQ the ar pi perazi ne follow ng the procedure 25 of
Ste é;?gqf}y@r%t}?eamﬂ%ﬁ eftetepy! EnineralybliPeprrine e brown golid, following

the %%ggu@oppr%ﬁx? idpw. oi |, and a side-product, the

enzylic alc nono- et her 28A, a yellow solid.
Preparation 29 H3CO NP?reQaratIdn 21BCO 30 WO

2005/ 103055 PCT/ US200544) 345 000 HO H300 1~ /
Brstep 2 / Brstep 3 Prepaya 9 Ng_Brstep H3000C HO
H3CO St ep 1 Cool a sdislbi o f té diester (3.0g, 1

nol) in Orri) to@@ nd d dropwi se 1. OM
Li Al H4 i |® tPrﬁﬁfétlBth?.?
allow to cool; and gc]d”aﬁ@er then 15% NaCH

Sted $- 2@l donct PEBO(’)Xg(tbefOrﬁ? F}ée QH g ﬁ \/%’%[Eeb 0 jpey Adgt%rlgpwme (4-

concentrate to
brompptesny)exirand é3.d4g| 15@mmel)m %@H (&nDOIFwdt@SBSSU 18h, add 4N

HCI/?L(})mab%g%pg %gplrazgg‘\b Q?a'f %6 o %‘%"‘f?@ tfngf 3pqdvqtgrtd,% MgSOy)
and pon@e&dt&‘te tobbtdin ell@@bﬂld@pro’iiubﬂa@h JlIBwt &ﬁcontalnlng the isomeric

perazine as a brown oil. In a simlar
benzfyilgﬁikt%r'i‘of?%ﬁ N SAEHRRNeAL ¢ anhydr| de obtain

e R e S

procetieie ¢rRiepasatiam530

Preparation 28

HsCO M\
N NH
H3CO Nt
H300 H3CO \
—>—®- St ] 3—©—Br——> Preparation 28 + _>—©—N NH
H3CO ®P T HaC HO N

Preparation 28A
Step 1: Cool in ice a solution of the crude product of Preparation 27, Step 1 (1.70g,
8.0mmol) in THF (20ml). Add NaH (60% in oil, 0.38g, 9.6mmol). Stir 10min, add
CHsl (1.36g, 9.6mmol), and stir 2h. Partition between ether and brine, dry (MgSQ,)
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 by chromatography the title compound as a yellow oil, and a
side-product, the benzylic alcohol mono-ether, 28A, a yellow solid.

Preparation 29

HsCO
/I~
bw NH
A
HsCO

30




15 Step 1: Add conc. H2SO4 (0.08nil) to ethylene glycol
(1.40g, 22.6mol) cooled in ice. Add

w@ 2e0bnaesphenyl ) oxi rane (3.00g, 15.1 nmol). HeRCT/H82005/013454
135C 2.5h, and allowto <cool. Partition between ether
and water, wash with brine, dry (MySO4) and
concentrate. Chromatograph on silica to obtain the
di 6&RPCas a yel | ofiOsnl i d. St epHe&OTonvert the product

of Step fhe aryl ner.azing
foll ow n 28 Stere? pr odedur erS’@p 2Pr epahaf/i oﬁéﬁéﬁ%“#’repara’uon 29
Préh@0acCi on 31 F HBE3CO - / () HzOAN FE CH30 Br

P65 s aiaror e WphEE M Pbo o f THP Forrkigd P and aua

droﬁw@mﬂo@l)ll LiAIHDMiR THBr(ﬂGS Zaﬁil 28, gtﬁﬁn@ d I-t@dtle(t@gﬁ’C'Zh Qillbw to cool, and
i and_ ad

addm'%wgéq ﬁ9m1>né*em|1 5% Nép"{ to Ez@@ﬂ ﬁt%wate)r (Orcunl) aFiltmend
R ieac soligWO 2005/ 103055
° coné@cﬁ%/%t%gg%/ OlSEé?l&%@ﬁ“}ﬂne addi ti onal brono-ether
Step 2; ey vertihex digt tolibediaipler, aaC@loﬂessodpeimllaIWto Preparation 26,
Ste;s)grt't' on between ether and water. Dry (MgSO4.) and
hcentrate to obtain the crude product as a yellow

Step Bt Treftahe Productail Stbg Zpﬂmﬂpipfer@iln&a%@oﬂdw%t@the procedure of
P [%llfég gne according to the é;rocedure of
re 9P & oRPBIn @eo%gbp'ﬁefar?@ A5 P ByOMEY @iki ne as a
10 yelh awipilar fthRi?ﬁFré‘r‘n' @Br@fﬁ%?tﬁha% aﬁgyaﬁle ob%ﬁ Pf_ﬁ'faujﬁtlon 29-2.

N-Boc Step 1 ep Prepar ati on

CF3 Step 1: To the produ'E't Preparation 12, Step 2
(0.31 g) and ADDP (0.51 g) /R}DNﬁemene (40ml) add
Bu3P (0. pBr a’ucﬁi pp-2L0nHgC@nd d ¥+opw se CF3CH2CH

(0.72m) . ter 1 h, wash with water, dry (K2C3),
concentrate and chrormt tign 3 |I|ca to obtain the

ether. Step 2: Deprot e@‘Q@LOMt of Step 1

according to Preparati(@ p2NH O obtain

O .
Step1 (\ )—< >— Step2 Preparation 30

15 Step 1. Add conc. H2SO, (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 (MgSQ,) and
concentrate. Chromatograph on silica to obtain the dioxane as a yellow solid.

Step 2: Convert the product of Step 1 to the aryl-piperazine, a yellow solid, following

20  the procedure of Preparation 5.

Preparation 31

HaCO ;:{
F
p_BrStep1 p-Br Et—e_> Preparation 31
HO

Step 1: To the product of Preparation 22, Step 1 (1.50g, 7.3mmol) in DMF (20ml) at
25 0°C add NaH (60% in oil, 0.35g, 0.21g NaH, 8.8mmol). Stir 10min. and add 2-
bromoethyl methyl ether (1.22g, 8.8mmol). Heat at 60°C 18h, add KCOs (1.40g), KI
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the aryl -piperazine as a yellow oil. 15 Preparation 33

OCH3 FN HCN\--/ NHFHNHs _FnOCH FNC\ /
WO 1@&08H N N -Boc Ste H3CN N-Boc p \--r  StBQI/BSIP05/013454

Preparation 33 Step 1: To the product of Preparation

18, Step 1 (3.0Qg, 9.8muol) in 2M nethanolic CH3NH2

(1.2, Sish AFlioTaF brehoratbeigH 2800 HeskAd - LS iBhasiiow to cool, and
parfitfir bét\/\@énb@fh\é’?%d%@ﬁlf’rg N@ JB onddheie to%l%ijam the crude
e ¢rude produc

concentrate to obtain t as a colorless
prOdﬂQtaSStE@kDVQOdnd 3: Conduct according to Preparation

siol%: a8, A A Tl BerdPhtendnddoabiiboscure o

Pre din@tlpn@'dmbtafn theegrylLpipRtazing as & gIRw@bjion 33-2. O G
'i'é H3C 5--Nr--. Preggr@atmn 33-W~ONJ NH 32 WO

2005/ 103055 PCT/ US2005/ olfrepadation 38aration 34 F N/
NH HOF F Br Step 14 Br SteprPreparation 34 TBS HO b
Step 1: To the product of parati on 22, Step 1
(5.4g, 26nmmol) in DVF ( ai\lijrtadd

t-butyl dimethylsilyl ch o.rdl:g’e (4 179, 28nmol) and

i mdazole (2.69g, 40mmmol). “Stir 2h and partition

bet ween 1:,T et her-hexane and Fer. Wash W|th bri ne,
dry 2 s oy o186 ek BEPU ol s
a c@la)rl oH. Step 2: the—product of

pi pera2| ne according tChshe procedure of

_Eﬂéﬂ_eﬂ'@rtzﬁ‘ﬁl RiRdect of Risparatiame2 a8iep-pi(H3i grand ARRDR (0.51g) in
ben¥&itd AP LLE-BEP (@ 5RA)25HPF0RM and add dropwise CFsCH,OH

(0.72mL). After 1h, wash with water, dry (K,COs), concentrate and chromatograph on
silica to obtain the ether.
Step 2: Deprotect the product of Step 1 according to Preparation 9, Step 2, to obtain
the aryl-piperazine as a yellow oil.

Preparation 33

O CHy F
>N ™\
HaC N NH
N
F CHs F O CH F
NG —@-N/—\NH J@ — )‘-N\_@_ Vo
— Stept N__N-Boe Stepo. aC N N-Boc
Step Sl
Preparation 33

Step 1: To the product of Preparation 18, 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 (MgSO4)
and concentrate to obtain the crude product as a colorless oil.

Steps 2 and 3: Conduct according to Preparation 18, Steps 3 and 4, to obtain the

amine as a colorless oil.

In a similar manner to Preparation 18-2, convert the product of Step 1 into
Preparation 33-2.
CHs F
HaG_ )\— e

Preparation 33-2 \_NH

32



10

15

20

F H3GS 2 NNWMNH H3CF FHNN NHO-S-2 (, N~ -Boc
Preparation 35 H3C~ Step H3C Step 2 Step 1: To the
w@e@duetsdf Preparation 17, Step 6 (0.85g, 2. 7pemiUy20a5i0i3454
DIPEA (0.72nl, 4.1 mmol) in CH2CI 2 (15ml) add
CH3S™2Cl (0.26m, 3.3mml). Stir 1 h and 15
concentrate. Partition between CH2Cl 2 and water, wash
with brine, dry (MySO) Brapacatime8drate to obtain the
product as a light yellow solgd. Step 2: Treat the
product of Step 1 as in PrepgratiQn 9, Step 2, to
obtain the product as a yQllpwoiNHd In simlar
fashi on, but enployi ng nEtro yacefyl chloride in place
of CH3SO2CI 20 in Step HP™~ obt ai n Preparati on 35-2.
r4a0 -F H3CO N NF-/ NH Preparafi on 35-2 H3C

P i NC / 305
S 2 Sl LN
Ste p 2- H N-Boc H3C- ¢ 2HOHOStep\ F -
Ster?t Y e HBiaft of PRpbratidn Do/ SIB°F o, Sl inBFEom) at
0°C Roic- tetwtyidanet}‘glsﬂaﬁddvddaw A 6’9?2%@1&!11@) and thiazSteew 89g, 40mmol)
L t e n
stir 2hEeiartont BRlwdd 1 0¥E hefhnSiR wals? fyash Mihibing. dry

MgS@4Paﬂ@@babe@nnafé5to obtain the p‘i@@@ct%s d b@@rle&&%ulpr oduct
Step. 3 with 3 e g‘uvalentso KCN in 5:1 EtOHwater.

Stergs Tigat s Prodiied oh Siten & withaipgsazing sposingssiedmeedure of
PregHte1idR58b-otémthdril-AbbR&ind5Y a yellow solid.

Preparation 35

F
HeC-802 —

) N NH
HaC N
F F
7 H3C-SO, —\
HNO—N N-Boc > N N N-Boc ——» :
HsC - Step 1 HyC -, Stop 2 Preparation 35

Step 1: To the product of Preparation 17, Step 6 (0.85g, 2.7mmol) and DIPEA
(0.72ml, 4. 1mmol) in CH2Cl> (15ml) add CH3SO,ClI (0.26ml, 3.3mmol). Stir 1h and
concentrate. Partition between CHoCl, and water, wash with brine, dry (MgSQ,) and
concentrate to obtain the product as a light yellow solid.

Step 2: Treat the product of Step 1 as in Preparation 9, Step 2, to obtain the product
as a yellow oil.

In similar fashion, but employing methoxyacetyl chioride in place of CHsSO,CI

in Step 1, obtain Preparation 35-2.
) F

/ Q /N
HsCO N N NH
H SC  —

Preparation 36
F

™\
QN N
w—
NC

33

Preparation 35-2
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(MgSH) concentrate, and chromatograph on silica to

obtain the product as a yellow oil. 10 Step 4:
wOeEsn03®ss the product of Step 4 acccordi ng t oPCT/US2005/013454

Preparation 9, Step 2, to obtain the aryl-piperazine

as a yellow oil. Preparation 37 OCH3 O\ / NWNH OH

OCH3 Step | Step 1- Q\ | Preparation 37 15 Step 1:

Convert /t_h\e al cohol (Lop al ned by the procedurg of
Sy Dpsi(s K \msdSiERasher agEoy oyt
Pr ratv-en 22, Ste Step 2: TreaH;ti3o,0p-dduct—of

p 1 with piper#&tne according to the Proce eo;

Preparation 5 to obtain the aryl -piperazi neStgR 3 —
yell ow oil. Preparation 38 I—B@@epgréﬂdnEBZQ_HN_\ N N-Boc
NH1- 0 OF FO0-/=F 0= OF 0 NBr H2N BfteBttep —
Step ONON - Br Stepp\ / p~OHO F 0-4 /St@%

te@ﬂer@mmlerbm oEluSt eloPEe ratidn B4 t@atEdblutith ¥Qhe Boc-derivative
2005/ 103055 PCT/ 05/ 13454 Step 1: Cool inice a

acceiing fuhreRaralion dio uor oani line (2.76g, 14.5mmmol)

St s JP&Q?E"%?“‘J@&%%‘U*M TRy de AfinaE litonate

estqjaampth sjmlhaéymeremramwﬁdsm1 NaHCO8. Dry (MySO4)

siog 3 TERLFEIDARLE LRI Ea PBRRRLER ) 451 O vater

RefluA. 168tfnnobbc1)cemtrait§|2@h@ pggtﬁlml) bw/\fgbnmthehdam Wrbe\nmhqlvlth brine, dry
70% .5 {
Mggg.w &B CR@@%;J ! [h,gsg_t,@p?)talgﬂae product as a yellow

oil. concentrate to obtain a yeIIow solid. Wash with 2:1
hexane- CH2Cl 2 to obtain the epoxide as a yell ow solid.

Stemsde Peprotgsitha ReoducheliSterns asceprding ® Brparaiiop@r Stima, to
0) Concentrate and partition
obt @%éﬁé@é a&%ﬁl%&l Wash with 1 N NgHCCB| dry

(MyS™4), concentrate andPreparatimnadif aph on silica to
obtain the al cohol as a yebbggv sol i d.

N\
0 N__NH
OCHj

1
(_-b- §-§£-1> (b’ —-—p—2>Preparat|on 37

Step 1: Convert the alcohol (obtained by the procedure of Synthesis 1997, 23) to the
methyl ether according to Preparation 22, Step 2.
Step 2: Treat the product of Step 1 with piperazine according to the procedure of
Preparation 5 to obtain the aryl-piperazine as a yellow oil.

Preparation 38

HaCO \_(—OH F

™/
HN N NH
v

0 o)
f,: o4 =

F —/—
HzN—Q—Br—-—> —@— —_— N—@—Br
Step 1 Step 2 Br Step 3

OH

)/Step 4
Preparation 38 < ——— Step 5 l\(\ ‘< >—Br

OCHj
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Step 4: Treat the product of Step 3 with CHI
according to Preparation 22, Step 2, to obtain the
werdenomss a yell ow solid. 15 Step 5: Treat theP@r/os200$/013454
of Step 4 with piperazine according to the procedure
of Preparation 5. Separate the products by
chromat ography to obtain the al cohol as a yellow
Steg dr i @oolrn égend Soiwion3y 4-brorraS-fuondaniline (B.76d5 14@#anel) in THF

(ool AR S S BB R bt (o

15.Bnevod); aBiirZh 43d Pattitidnisetheendsthibr ahd st aACD;NDry gvlgso4 ) and
1. Step 2: To a solution of

Conﬁ‘?rﬁ%{%ﬁgl ?%%Sbe%ta?@a@a@aswﬂﬂewwb m ) atl 0C add

Sty A YESRB U TANI G0, (g SRCR i
chlooppgrbeszoic abkh{+v,0%da. SBQO‘\?-Ormaelbl_ Bitir hﬁhanld Wﬁﬁlcw&h sat. NaHCO3
(2 BT RTE AL e o R S it
2:1 agm&owdptommamrtablepbx&ie &%@Ieﬁébl@bt ain the

perazine as a vellow oil.” Simlarly, from

_1291,3. H%tdb% ﬁi%f#%?é@éﬁéep BriSRa)iin @Yflﬁm@u@ﬁmlhét neflays 2 0ngio.

Cont 135y B Yl 85 70 BRICSLROR R, ey

(Mg$03), gspeebiratesarsichicgmingragh eidsilieadpaibaaindhe 4lcoldl as a yellow
i NH H3CO CH3 F F F Br Step 1,,, Br Step Br Step

SO%r eparation 40 O HO\ / H3CD CH3 CH3 CH3 5 Steps 1

_S_j_eg_:d ﬁeaﬂ%ém}edudﬁa}ﬂ@bp Bewih €M1 leccaiding &8 Prébdrativr 22N Step 2, to
obtain 81e etlF|1er asfa yellow solid.
Step 5: Treat the product of Step 4 with piperazine according to the procedure of
Preparation 5. Separate the products by chromatography to obtain the alcohol as a
yellow solid. |

Preparation 39

F

Fgo /N
N NH

HO  —

F F F
/  Step 1 N\ FaC
ANy S WAL L e W

— HO —

Step 3
Preparation 39

Step 1. Convert the product of Preparation 13-6 to the Boc-derivative according to
Preparation 18, Step 1.
Step 2: To a solution of the product of Step 1 (1.5 g) in THF (50 ml) at 0 °C add
trifluoromethyltrimethylsilane (1.1 mL), followed by TBAF (0.4 mL). After 1h quench
with 0.5N HCI (10ml). Stir 15min, add EtOAc, wash with sat. NaHCOs, dry (KoCOg),
and concentrate to give the alcohol as a yellow solid.
Step 3: Deprotect the product of Step 2 according to Preparation 9, Step 2, to obtain
the aryl-piperazine as a yellow oil.

Similarly, from 4-fluorobenzaldehyde, proceeding through the N-Cbz-
piperazine as in Preparation 47, produce Preparation 39-2 as a yellow oil.
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Preparation 22, Steps 1 and 2. Step 3: Treat the

product of Step 2 with piperazine according to the
w@emsaaose of Preparation 5 to obtain the PCT/US2005/013454

aryl -pi perazine as a yellow oil. Preparation 41 F O

N NH 10 COOCH2CH3 F F F OHC N N-Boc Step 1 N NBoc

Step / N N-Boc COOCH2CH3 COOCH2CH3 Step 3

Preparation 41 Step 1: ﬁﬁggwla@n of 60% NaH
(0.24g9) in THE (20m) aggy di oxyphosphoryl - acetic
acid ethyl ester (1.2 m). After 0.5h cool to O C and
add the product of Prepé@ﬂ@&%g,g Step 1, (0.93g) in
THE (5m ). Allow to warm stirF2h, and quench with 15
sat. NH4Cl. Extract with Et , dry (K2CX),
concentrate, and chromatogr o _MNilica to obtain
the ester. Step 2: To fhgpopfoduct of Step 1 (1.3g) in

Et OAc (60m ) add 10% Pd C (@HL5g). Hydrogenate at 1
atnDsphereFfor 1 h, fi):ter through celite, and

concent et ive the reduced ester as an oil. 20
Step 3: Bm%é%—h f (SOprer2S8ES0r lpgatdd 40
Prep on 9, Step/2;

e aryl - pi perazi ne
as a bhow oil.

55 PCT/ US2005/ 013454
Preparafion 42 O F N/ \ NNHEHN~CF O F /--\ H2N
Stepé\t Bod Bt Redube ¥hd kdtdieBmdakkylatt bichbrbing\dPe grocsteRr of
3 Pre rgt%i on_ 42 tep 1: Conbi ne the product of
Prewgﬁgp%ﬁi, eRs | 3 (2.2g, 6.7mol) and 2 5
| praithy boré ( - i
Stet By TGHR (I pro ks S 2 WP P lradné BEBbingid e prassdure of
PreparetocEzio gbtaindh@eangkpiperazinavgsesellendoitoncent rate to
obtain the crude urea 3SR dno solid. Step 2: To
the crude product of St n DMF (100m ) add
NaH (60%in oil, 0.38g, 0.2 NaH, 9.5mvl). Heat at

60C 72h, allow to cool, ¢ nh'f_a‘ﬁ\lgl, and 10 wash with
water to obtain the cyclic ea—as a yellow solid.

COOCH,CH34
F F F
™\ \ ™\
OHC—@—NUN-BOCM(/—QN\_/N-BOC §t_e_p_2> (—G'N\_/N-Boc
COOCH,CHgz COOCH,CHg

* Step 3
Preparation 41

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 39, Step 1, (0.93g) in THF (5ml). Allow to warm, stir 2h, and quench with

sat. NH4Cl. Extract with EtOAc, dry (K2COs), 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 (0.15g).

Hydrogenate at 1 atmosphere for 1h, filter through celite, and concentrate to give the

reduced ester as an oil.

Step 3: Deprotect the product of Step 2 according to Preparation 9, Step 2, to obtain

the aryl-piperazine as a yellow oil.
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Step 3: Deprotect the product of Step 2 according to
Preparation 9, Step 2, to obtain the aryl-piperazine
W@2008/193853 ow solid. Preparation 43 F F3C n NRCIMBSDB5/013454
Oxi di ze the product of Preparation 39, Step 1, with
Dess-Martin periodinane in CH2Cl 2 and deprotect the
resul ting ketone according to Preparation 9, Step 2,
to obtain the aryl -pi pelPtegasation42 yel | ow oil .
Preparation 44 O F OKAHN NNH:-OCCH3 F _ Q) F O F
H2N N N-Boc Ste O HN N, NBoc ep—= OM N N-Boc O F
Step -OH Preparation 44_tM \NN\NBoc 20 - OCH3
Step 1. Cool in ice a sol Bflon of gl yci dol (O 630,
mgol ) in ether (30Qgl).~Add DI PEA (1.6nl 5 1)
ho,sg\ene (1. 85I\¢E<n uer)eﬂ\ 5.8ml, 10. 8)810 n}_m

Hol I &!DT?HS&OBI ZOQ%G%HNI N d N-Boc
concent?%f@(;. ©8d| ve i n @t heT” (50nB¥P&nd bdd ¢ —

product of Preparation 17, Step 3 (2.50g, 7.7mol) Step 3
and DI PEA (1.6nl, 8.5mmol). Stir 2h, wash with sat. Preparation 42

sl 3 o b S e e SERS I B8 S8 % RahS) ana 2
5 chlo%étﬁyl%o@,farﬁéﬁt@go Bans, 7 Anfthen mpgs ). TSR a3 soa@d1 8h, allow to

chr omat ogr a on silica to obt ai aI cohol

coohaid a@\rt@@mthh SHelomndrwatar. Oy ( Mgﬁmotar@fcmomtmt@so obtain the

Step 4, to obtain the ether as a
crude’\]n%"a oHEl@K)S%ﬁﬂ Deprotect the product of Step 3

te@ cdadihegrude Iptrmhmtajf iSlep 9, atRvepinDMEQ(100trd) add NaH (60% in oil,
0.9, 10,28 RT3 B, Wi Bae seb afowad EPakendentrate, and

10 wasl?fvﬁmwater% obtain Bi&pydic @@@casiaryeuéw sgligparation 9,
tep 2, to obtain the aryl-pipefazine as a yellow

gg; ,[}pprcpa‘,egbg]eapm@l#cngf S’pap 2 according to Preparation 9, Step 2, to obtain
the aryl-piperazine as a yellow solid..

Preparation 43

F
FsC /\
H '>—N NH
O -/

15 Oxidize the product of Preparation 39, Step 1, with Dess-Martin periodinane in

CHzClz and deprotect the resulting ketone according to Preparation 9, Step 2, to
obtain the aryl-piperazine as a yellow oil.
Preoaration 44

_@_/—\

OCHS
F
HQN-@— N-BocteR L= HN—@—N N-Boo-Step2 5 0% -@—N N-Boc
Step / ‘\(_
Preparation 44 &E— —@— N-Boc
20 OCH3

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,
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O-nNWH 1I5HCFFF O- Ste10-nHCFHC

N~N-Boc Stp- Preparation 46 F F 3 3 Step 1. Conbi ne
W@2004/190855 tri f |l uor oacet ophenone (2.50g, 14. 4mpLh/PS2005/013454

N- Boc- pi perazine (2.87g, 145.4mol) and K2CO3 (2. 37g,

17.2mmol ) in DVF (20ml). Heat at 40C 4h, allowto

cool, and stir 64h. Partition with ether and water,

filtery ,a,yud(q%f@@@jragﬁ1 dDisgolerB atheniaomi) apgtasidthenroduct of Preparation

17, 10 SReeie AgEn I EA 181 SHERI? ST 3G i s

NaHGOs, cdrytﬂv@so,; )t ded amyd:ernrajertanbltmnalae gayedrhate aohivéllow solid.

uceP at i o 46-2 as a colorless oil,
stee"1rBa\ P RAUSEOSBRAT 86 i Rraisaraoisd. Sier k. ARd chipmatograph
on s%a&@%témﬂ@?alml H§ {di)»1§6|+‘tﬁ FFFOFStep 10/
N_NCbzSte H3C / E’S H3C H3C rN Ste
ﬁgﬁeﬂ%ﬁ?ﬁi ﬁhérpr@‘?'UCtS?féEiem 2 ?«%éﬁ separation 88, Step 4, to obtain the ether
f1 uoroacet ophenone (0. 25g),
as aéleg)@}’va(gl? ne-1-carboxylic acid benzyl ester (1.84n),
Steméid DkpooRct thespduchot Stape:h actdrding by Préparatian @, S‘tep’léoto obtain
the?ﬁﬂf 5h. Allowto ooI @ dpartltlon wi th Et QAc and
BIrperﬁ'Qe f ﬁ% entrate 5 and chromat ograph on
silica to obtain the ar\\rephRfgiondme. Step 2: To the
product of Step 1 (0.35 I'n (1 OnM) add
pyrrolidine (0.37g9), f by sodi um
tri acet oxybor ohydri de H48h, quench with
sat. NaHCO3 and extra ceel 2. Dy (K2C®),

concentrate, and purify HPLC to give the amne. 10
St B@pﬁ)tebb/tﬁégﬁ‘éa@ét%ftm@ BF&HF@MCM (éteﬁf%c%oﬂ:ﬁﬁ 'EéjP?ésbérgﬁon 9,
e 41 Ve e plp eraz as an

Stepeg,|to Oﬁtamtthﬁgwbrnlne@zmesas givelllowrsdlienzoni tril e and
enpl oyi ng DVF as sol venp : g ?ft@ﬁ 4§’l produce an N-Cbz
aryl - pi perazi ne and dep ding to Step 3 to

provi de F
@) \
N NH
HaC (-
F

F
0] 0O
Steg 1! Ste
) ; j F N Boc 225, Preparation 46

HaC HaC
F

Step 1: Combine 2’,4',5'-trifluoroacetophenone (2.50g, 14.4mmol), N-Boc-piperazine
(2.879, 145.4mmol) and K.COj3 (2.37g, 17.2mmol) in DMF (20ml). Heat at 40°C 4h,
allow to cool, and stir 64h. Partition with ether and water, dry (MgSQ,) and
concentrate to obtain the aryl-piperazine as a yellow solid.
Step 2: Deprotect the product of Step 1 according to Preparation 9, Step 2, to obtain
the aryl-piperazine as a yellow solid.
Similarly produce Preparation 46-2 as a colorless oil,
/N
NC*§:>—N NH
| —
F.'
Preparation 47

F
HaC, Y
N NH
CS N,
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Preparation 47-2. F NC/ \ NNH - - u H3CN 15 CH3
Preparation 48 F H3CO\ / \NH HOF FF F HO--\
WE@P/160SO Step 2 _ H3CO Br Step H3CO Br  H300PX/HS10QXIN 3454
H3000C HO Step 4 Step 5 Preparation 48 H3CO\ / Br O
TBS Step 1: Treat nethyl 4-fluorosalicylate (1.42g,
77mm |nDI\/F(20rH)W|th NaH20(60%|n 0|I 0. 464,

ii ngol) nd CH3I (0. 62 ) Stir
%;S § ébZ Wash
H3®| t Na(}lgCt h brb'ﬁ'é dry n Step 3
concentrate to obtain the ether a yeI | ow oi I\\?&PV\D tion 47
2005/ 103055 PCT/ US2005/ 013454 Step 2: Combine the " oraion

Stepriotieat achixBireB' Y’ @lﬂu&gacétophamm €na5gy, pipgranither1-carboxylic

acic oy Exar T @ath A 0z bt 28R o e@&@ﬂ%w(mﬁrowave at 150

°C 08k e Wlotr\/ﬂl@rbdbl Hnﬂqﬁmtl@i With MtEAD arfd =S OB RL ('I%C@é)) %oncentrate

obtain the bromde as a yellowsolid. 5 Ste
5  and; ghiogpatggephyen §W06ft0méalarf6%|@éx' Riperazisg. 2 (1 15g, 4.1

S g b 1 (R PR O b 7o

fOllQS{l&d’lbY] sodlium trisckioyboratyrtricet (1atg. Stid4Plarquernabnwith sht, NaHCO3

and gpgTeE1 BRBGile DRRURHE sk SO0t d RUTMEPY Bl tigive the

amipeyel low oil. 10 Step 4. Convert the product of Step 3
t %13 TBS etg,er acccor |ng to Preparation
10 Sten s: Fydeggenale e-BIAUCESE St 2 agee @tOrEéampdm@ Step2(16h)

glvepth@%iﬁéragfneséseﬁn‘bllw th piperazine according to the
procedure of Preparation 5 to obtain the

ar ytagngavitir? db-4¥luorglee nzonitsitd and efmployng R2MEtasosolvent in Step

1. p{ftifee AT U F RSP aapie R P det g -Grflia ap 81688 to provice

Preparatiodi4TeR.t o Steps 4 and 5 above to obtain the
aryl - pi perazine as a brown oiF.

/\
NC N NH
(-

H3C'N_
15 CHg

Preparation 48
F

/—\
HsCO:Q'N NH
-/
HO
F F F F
Step 1
HO@ =P > H300~© Step2, HSCOOBrMHGCO:Q-Br

s

HsCOOC H,COOC HsCOOC HO tep 4
F
Step 5
Preparation 48 <22 HSCOQ’BF
' O

TBS
Step 1: Treat methyl 4-fluorosalicylate (1.42g, 7.7mmol) in DMF (20ml) with NaH

20  (60% in oil, 0.46g, 0.28g NaH, 12mmol) and CHgl (0.62ml, 10mmol). Stir 18h and
partition with EtOAc and 5% citric acid. Wash with 1N NaOH, then brine, dry
(MgSQ4) and concentrate to obtain the ether as a yellow oil.
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n N-NH H3CO:P HO Preparation 49 F HICNH HOF

20 Reduce the product of, Preparation 46 as in
woe@pasmss on 22, Step 1, to obtain the aryl - pPQEUSD0HE13454

as a yellow solid. Preparation 50 F O v H H3Q F F

FFF HO/ \ H3COo H3 CO/ \ top Stens O Step 1 Step

2\ - Step 3 HOBr Br F7 6 Y step 5 Preparation 50

te@gers:@nbme Be Bpguc of StepRicO 4870 . Zmrﬂblmanﬂi debpdxwdat €.018g) in

B L S PRETE. Bk AEETEAIS S 1o ane
Wasbodnth eser, thén 1M(Ne\®)-IZ®@/ (MEB5H Médﬂ%?@r@t@i@éﬁlﬂam the bromide
ﬁ@e"{% Ic(i) t he product of Step 1 (5.36g, 26.1 mol)
as g yp PI%100m ) to -40C and add dropwi se n- BuL|
5 Sted8: @AdmnWélgsbuuéﬂ Hile pRIAUE oF Steh B 1§bal4ﬁﬂ§‘\rr91' in THF

tir 2h nor
15rbk)ovﬁ(§ledr(09m8l-taﬂ¢n&)(2) OMAhlethzvmx&ﬂnsnob H&at at 60°C 18h,

oo K A BBRE e R B B e s

Nal—lﬂ(DyI W:a:eripwulmdvasr gherebtingy oyl (M@B®Y ahd @ﬁﬂerﬂr@t&td BBtaln the
ﬁ@duct f Step 2 (4.17g, 25. 1 nmmol) in CH2Cl 2 (40m).
alcoigas gelowdihog  20mml). Allow to warm and heat at

10 Stei gf |O@hvb$hhe'ﬁ?§ﬁu&r3f‘8té5% toSiPRA BS %th%]rh ﬁcé’é&?mcqclnt Bfeharation

SO), concentrate and chromat ograp
34, dlePal riotapdaingheploriessod. yel l ow oil. 10 Steps 4-5:

tegg ”F'n‘é%i g&gﬁi)cf d é?eé g%\ﬂﬁ{ ﬁ@gg rie; 839{?@“" troatﬁw'eoﬁrocedure of

Pre;xalnatmmﬁdgr@yb@y tha asyl#plp@raameaa@aly@lﬂbwwhdl I St ep 6:

di
o GO R reRSR B hethylets sl BrSprmsaliata and resiece with
15  BHgy ‘Mé&@ dereas tﬁ’e Ui Abbhol, r&mgT&@i‘% pd NSy 5’%'1%%?6 obtain the

Step 6 with piperazine according~to t procedure o

aryl-piperazine as a brown oil.
HsCop-N NH
| —
HO

Preparation 49

F
H3C N\
N NH
HO N/
F

20 Reduce the product of Preparation 46 as in Preparation 22, Step 1, to obtain

the aryl-piperazine as a yellow solid.
Preparation 50

F
™\
0 N\_/NH
HsCO
F F
HO — — HgCO ——» HO Step4,.

‘Q Step 1 H3COQ Step 2 8 \ Step 3 \;Q
Br Br

Step Step 5

Preparation 50 ~—— \/ﬁ‘ Step 8
HaCO HgCO

25  Step 1: Methylate 2-bromo-5-fluorophenol according to the procedure of Preparation

22, Step 2, to obtain the ether as a colorless oil.
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15 Preparation 5 to obtain the aryl-piperazine as a

yellow oil. Preparation 51 OHC Ob N/--\ NH CHO
waB®esm3oss | Step 1- O\ / | Step Preparation S5RCT/US2005/013454

Convert the al cohol (obtained by the procedure of

Synt hesi s 1997 23) 20 accordi ng to Preparation 34 to

obtain the ar pi perazi ne as el low oil.

StepRe fzpaltthe pr ctrq(bStepcb (5389, ma mNeel) in@therO OMBY) 1©-49°C and

addﬁro %% /%)BD:.)JL’I zaéyﬁhq‘%i)ﬁgrgﬁg JU?:‘?mZ%olgp%Xl 3}1 %/Ecg Cul (2.48g,

13. 1Cheal) dred $tlrzh midive 2 AQIY, aIE/YB&)mmieO(Grsbgjmmvat)egg{o?I icoORarm, stir

18h4an«3/@9t otepdars et biaasings, T bAnep4va(Msiso,) and
5 conééht?ate%@b@é.ﬁ&ﬁ@fanwmc?nmrﬁf hgh ;%‘HBW&I ng to

Preparation 18, met Hyl at e according to

Stem3e fzaaltte 5 the pr@ﬂugi oi St@@@r(dt ‘e@ Zhtmmeailint CHgCly ( 40ml Add

BBr;gEe §%¢ %O@ﬁ%@gdél@@ﬁ%m@éﬁ@ﬁﬁ%%ﬁtﬁeﬂ&%ggh ch.ur@r\% )ce separate

the owalﬂlc Iaryemgmmrcoﬁﬁeﬁtrat&bnm chidmatoyraphdn Glich tb oTﬁ@n the
O NON-BocStep 1~0 \ / NvN-Bo c- 2\ N
phe'ﬂ?'a%%agﬁlé%wé"ms Step 3 TBS F TBS F

10 Steps 4-5: Conduct according to the procedure of Preparation 15, Steps 1 and 2, to
obtain the ether after chromatography on silica as a colorless oil.
Step 6: Brominate the product of Step 5 according to the procedure of Preparation
48, Step 2, to obtain the bromide as a yellow oil.
Step 7: Treat the product of Step 6 with piperazine according to the procedure of

15  Preparation 5 to obtain the aryl-piperazine as a yellow oil.

Preparation 51
OH

/N
(e

O-TBS

(—\23* __’tgg_‘l,_ (_‘b‘ —R—2>Preparatlon 51

Convert the alcohol (obtained by the procedure of Synthesis 1997, 23)

20  according to Preparation 34 to obtain the aryl-piperazine as a yellow oil.
Preparation 52

_}_ 7\
So¥e’
TBS

—@— Step1 —}‘—Q- —EE»Preparanon 52

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

HO

25 2001, 2783) according to Preparation 34 to obtain the aryl-piperazine as a yellow
solid.
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On O Preparation 53 Step 5 0 '6N CH3 / -NON Boc

Step } - \v/ NNBoc 4 HO Step 1: Conbi ne the product
w@booPne3ess ati on 25, Step 1 (2.95g, 9.2nmol), wWCTUR0BM13454

10 (21.53m, 11.0mmol) in CH2CI 2 (15nl). Cool to OC and

add t-butyldimethylsilyl triflate (2.21 m, 9.6mol).

Sti %h concentrate and partition with et her and
wat@F Proganiaiignme-2 aec-pratactihis majenagsoeydingia Preparatron 18,

SIS PAS B 9 G0k 8L 2. YOl ot

matetiahaasioyding tciHzeparatizbrd,)Stepd, lto bbtaif reparatidd 55-2 as a yellow
Solléan chl oroperbenzoic acid (70-75% 2.00g, -9mmol ). Stir
h, wash with 15 sat. NaHCC3, dry (MySO4),

concentrate, and chrolrrgﬁ aph on silica to obtain the
ketone as a white solid. % 3: To the product of

Step 2 (1.07g, 2.4nmol) add NaBH4

(0.090g, 2.4mmol). Strr 3 pa-rtrtron wi th ether

and water. Dry (MgSOH4), rate to obtain the
crude al cohol as a yello tep 4. Dissol ve the
crude product of Step above Fn DMF (5m ). Add NaH
(60%in oil, 0.133g, “go@rw 3ol ), stir

10m n, and add CH3l ((Hz06ML, 5mwl ). Stir 1 h and
partition with ether and water. Dry ( ) and

¢Roce ate——(o obtain he de, et her asnHa, yel W

oi 1 %f;p Sﬁ%’i‘ N__N-Boc
abBve Th TﬁA’(lS i 1atO\OC trr’}rShSteE&? arfd

concentrate. Basify with . ammoni a and extract w thStep 3

CH2CI2 Dry (MyS@BE, and cpncentrate t1msgobt al n tpe

aryl - pi perazi ne as ®-yel |y ov-|—\ 42 WO 20 5
PCT/ G32BGEP0IBAGE  r gha % BrN Boc
Step Br Step 2- Preparagjon 54 O CH3 C)Step 1:
Conbi ne 3' - brono-4'-fl ulot oacet ophenone (2. 60g,
Step1 P. Gambing tee pyoduet of Pygpaiatios . 25yiStep In@@5g, SBamol), with EtsN

ST BRI 3 R 0 8 ST Bl
(2.2t PBMidI). OBtivEH;, h:dr@eﬁﬂ@t@aﬁd baMithiaHuit8 ot sdhdVvier. Wash with
then brine, dry M4), and concentrate to

sat. E@ﬁ%@sﬂ% (MgSOa), apd gomrﬁrateie obtain the epobether esta yellow oil.
ﬁ%‘g %&%ﬂwe%roéh@lpoflsf@ 1 (£bB§ §2hiHfiof & B (5l NS00l to
0°C and add m-chloroperbenzoic acid (70-75%, 2.00g, ~9mmol). Stir 4h, wash with:
sat. NaHCOs, dry (MgS0Oy), concentrate, and chromatograph on silica to obtain the
ketone as a white solid.

Step 3: To the product of Step 2 (1.07g, 2.4mmol) in THF (15ml) add NaBH, (0.0909,
2.4mmol).  Stir 3h, and partition with ether and water. Dry (MgS0Q,), and concentrate
to obtain the crude alcohol as a yellow oil.

Step 4: Dissolve the crude product of Step 3 above in DMF (5ml). Add NaH (60% in
oil, 0.133g, 0.080g NaH, 3.3mmol), stir 10min, and add CHal (0.16ml, 2.5mmol). Stir
1h and partition with ether and water. Dry (MgSO,) and concentrate to obtain the
crude ether as a yellow oil.

Step 5: Dissolve the crude product of Step 4 above in TFA (15ml) at 0°C. Stir 0.5h
and concentrate. Basify with aq. ammonia and extract with CHxCl,. Dry (MgSO,), and

concentrate to obtain the aryl-piperazine as a yellow oil.
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10 Preparation 5 to obtain the aryl-piperazine as

rosettes, np 53-6C. In simlar fashion, convert
w@2e0bnaesncet ophenone to Preparation 54-2. n POT/NSIBE/Q13454

CH3 Preparation 55 r NvNH HO CH3 15 Treat

1- (3- bronmophenyl ) et hanol according to Preparation 34

to obtain the aryl- piperazine as_an off-white solid.

Preparation 56 F 6 \ hérﬁﬁéjw HCH3 FFF Br

Step \ Br Step Br Step PrepaFation 56 O HO TB OP, CH3

H CH3 H CH3 20 Step 1: To \

(R) - 2- et hyl - CBS- oxazabor gihe N OMin tol uene, 7.1

m, 7.1 mmol) add BH3MpRPY (2.OMin THF, 3.0,

6.0mol). Stir 0.5h and uo to -78C. Add 3' 43 WO

2005/ 103055 PCT/US2005/ 013454 3

brono-4'-fl uo cet I%Ehenon 1. 50 .9mmol ). Allow to

warmto -20C p;é daydiyn M OH
(20m). Conce ate and gh tograph on SI licato

obtain the &gg asac orless oil. Steps 2 and 3:
Convert the p uct of Stcé 1 to the aryl -pi perazi ne

te@ccwdﬂnbigetsmbr&nawwu@fmé&eté renBHd {2’60‘§ 1318miR6IK -&tRylene

perazi ne reaction by concen

5 QYCOMQ t3mh gﬂmn@olmam BRdIHQ 236t é{2mmﬁ9|lm@0m&g&(ﬂ)ml) Reflux
with WeF?%S‘aerﬁh?ﬁt(lPQQn téiaﬁﬁ% A %2{%‘”3% C%Bﬁ%lﬁ%tpérrﬁt%ﬁ Wi mé&ne and
1N Na?,)IC@@n‘étetm witiBSratera tizrobane dingg MgB@4J pard thacentrate to obtain the
ketaﬁ%% coTcWeSs OI{ eparation 56-2, as a yellowoil. F NH
Step 2: Treat the product of Step 1 with piperazine according to the procedure of

10 Preparation 5 to obtain the aryl-piperazine as rosettes, mp 53-6°C.
In similar fashion, convert 3'-bromoacetophenone to Preparation 54-2.

pN NH
\—/
o)

CHs
Preparation 55

p—N NH
s
HO

CHs
15 Treat 1-(3-bromophenyl)ethanol according to Preparation 34 to obtain the aryl-
piperazine as an off-white solid.

Preparation 56

pm

H CHj

F
p Step 1 Step 2 ———> Preparation 56
O
CHg

H CHs H CHs
20  Step 1: To (R)-2-methyl-CBS-oxazaborolidine (1.0M in toluene, 7.1ml, 7. 1mmol) add
BHz'Me2S (2.0M in THF, 3.0ml, 6.0mmol). Stir 0.5h and cool to -78°C. Add 3'-
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b 10 CH3 Starting with 3'-bronpacet ophenone, in

simlar fashion prepare the pair of enantioners
wee@pasmss on 56-3 and 56-4, as yellow oils. ' PCMUBEd05/013454

TBS aNv NHTBS Op Prep. 56-3 H CH3 Prep. 56-4 CH3

Preparation 57 F NNH - u HO 15 CF3 Treat

-4-f| uor obenzal dehyde with
bro'{“Pr‘F rf %@tﬁyh@mw&af‘h{}@gd 6.8runolyc Aewi tagvaisn to -20°C and stir 5h

o Rl A DU O BBt n

obtaadbeaiom@oi asErmﬁarﬂeﬂs oh 5 to obtain the title aryl -

NH T t th
steflt BHRES Bopf B ihaRradital step 1S bery rtibeas TRyaceprding to
Pre;E’ar@mahaM efodiing ﬁee\noﬂ«ué of ﬂ’@ @p@réﬂ“ﬁ‘e toddtRn | by goncentrating,
ryl-piperazine as a yel | ow solid. Preparation

Panlt@nﬂi‘Q with GileClz ans waggr MHQ4MQWQO@5¢ CoBO@rating to obtain the

HE2.Q0%] WoyBr Br \ / H3CRS / r Preparation
pm&g %tep%%s%§éltl )"0 N Step 3 CH3 CH3 v CH3 Step

1 In[:emltartfaahl(nt?.wwb(rﬁ)fﬂ}mqthyleﬁiﬂﬁsfmdazabotdhlehne prodléce the
| f onat ter al e, orange oi accordi ng
e”a@@%gﬁr?ﬁ?%w@ﬁsﬁaﬁ%"gé&%lo 2: Conbine the product
of Step 1, (3.33g, 11 .9mvol) Fand norpholine (3.31 g,

5 38mmmol ) in acetoni tri I e P\'L/—\DQF'tat at 80C 4h,
allow to cool, concent# ition with ether

and wat er. Extract W|th l) HCl, basify the aqueous
wi th Na2CO3, and extract welh CH2CIZ Dry (MpSO%) ,

ANGtLARG W SLitohfdARGBHENLAE, I GG r&hidh prepare the pair of

enantiomers Preparation 56-3 and 56-4, as yellow oils.
' ™\ /N
N NH N NH
TBS —/ TBS_ e/
0] (@)
Prep. 56-3 H CHs Prep. 56-4 CHs

Preparation 57

F
5}(\%
—
HO

CF;
Treat 3-bromo-4-fluorobenzaldehyde with trifluoromethyltrimethylsilane

according to Preparation 39, but without HCI work-up, to give the trimethyisilyl ether.
React the ether with piperazine according to Preparation 5 to obtain the title aryl-
piperazine.

Preparation 58

HO@—N NH
N/

Treat the product of Preparation 13-3 with NaBH, according to Preparation 22,

Step 1, to obtain the title aryl-piperazine as a yellow solid.
Preparation 59

N\
N NH
O/-—\N | W—
| — CHs
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pal e orange oil. Preparation 60 F / \ NUNH H3C 10
HOCH3 FF Br \ / Br Me000 Step 1 H3C Step

wee@pasmss on 60 HO CH3 Step 1: To nethyl PCT/US2005/013454
3- brono- 4-fl uor obenzoate (3.02g, 13.Omol) in ether
(30nl) at OC add dropw se MeMgBr (3. OMin ether, 11
m, 33 ). Stir 1 h and pour onto ice. Acidify with
1 N Bpar at e the afr, Wash wit Al NaHCCB, dry
(MySHA) gﬁd-»lﬁs@%ﬁ?ce oltdai n e—prad LRépandion 59
cg/ﬁﬂﬂ ss 1. stepOr "% 18P 2t h&, @gt St 3Step 1

to the proc

wi th pr'pgrazi ne accor ur e of

StegP1 e @oraeriol(Sbtamophanyl)dthendlitblthe anethaRbegFaAtE @shS, a pale
171-4C. | n anal ogous fashion

ff-whit tals,
oraqqqe ’@ICQ&C@'F%ER:&%SR%@ M SOpPRRIEe Preparation 60-2, a

Stegpg./ CJ\BMNQQEIHH?_BQ)WT' of 436p 3 8%%%19&@%2:@{4 @%r@gﬁlmg (3.31g,

_ ~HO Treat the pr
38mgradpinvacederivildi(hgmo Heatrair8Q°Coth,3lowt © cdwl aconddmérate, and

parfiph) By BRSS! TR B ioF IS0l 5o ARDRRA MR Necco,
and éxtractmit CHyGan dDey (WoSOaY, esidasreeirate i0otSuit the SRt as a
277) according to Preparation 22, Step 1.

| 1994 %
pale I3048 Pt o the TBS ether and react with 5 piperazine
according to Preparati O'Pré’éara@%Hréﬁ ect the
TBS- prot ected aryl - pi perazine rding to Exanple 2,
Step 2, to obtain the al coholF as_a brown oil.
Preparation 63 HO 7§;§;N’_\NH
—/

HaC
HO CHg

F.'
Gre G
——— — X
MeOOC Step1 HsC Step 2 | reparation 60
HO CH

3
Step 1: To methyl 3-bromo-4-fluorobenzoate (3.02g, 13.0mmol) in ether (30ml) at

0°C add dropwise MeMgBr (3.0M in ether, 11ml, 33mmol). Stir 1h and pour onto ice.
Acidify with 1N HCI, separate the ether, wash with 1N NaHCOj, dry (MgS0,), and
concentrate to obtain the product as a colorless oil.
Step 2: Treat the product of Step 1 with piperazine according to the procedure of
Preparation 5 to obtain the title aryl-piperazine as off-white crystals, mp 171-4°C.

In analogous fashion from 3'-bromoacetophenone produce Preparation 60-2, a

PN NH
|\ —
HsC

HO CHg

yellow solid.

Preparation 61

F
N\
O
HO

Treat the product of Preparation 50, Step 4, according to Preparation 34
to obtain the title aryl-piperazine as yellow oil.
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H3C i--\ N NH - u Reduce

1- (3- bronmophenyl) - 2- propanone according to Preparation
wWQ@2051&06p 1, 10 convert to the TBS et her andPCEHS1005/013454

wi th pi perazine according to Preparation 34 to obtain

the aryl-piperazine as a yellowoil. Simlarly,

convert 1-(4-bronophenyl)-2-propanone to Preparation
63-2, a yellow solid. LEI@@M@" N Bdnvert
3- br ono- 5- acet yl pyr| di nggd.o~Rreparati on 63-3, a yellow
oil. Ni--~ CH3 N --/ N§ HO,L\N NH HO 15 Prep.
63-2 v Prep. 63-3 CH3 Preffalatjong4 HSCF NNH C F
TMB F H3C O F O TFS Preparatfon™4 0_ - - - BrStep 1
Br Rezlude\4-brdinst1-Brdafibas (fr a&ae@ac&)l% to Egnth Comm 1994,
ropyl am ne (6.26nl, 45nmmol) in (r
2277579 cgremgqt%@par@m 22 5%ePn’ .hEpanert tqshq RS ether and react with

TN T T

accergiing td Bramples2) $tepcd torakdain thé .86l as87 Brown dil. Stir
2h, allow to warm and slgi r_18h. %ncentrat e,
partition with hexane I ! . sh with brine, dry

(MS™), and concentratieOto obtain the silane as a

yellow oil. 25 Step 2: to 0OC a suspensi on of
Al C13 (4.57g, 34. 3mol )H3 n 2 \@0m) and add
acetyl chloride (2.44nl, 34\ Stir 10m n and add

th C{3

heTeRLee et o?goﬁéﬁpedyl %3 rdBridad ééﬁgﬁ ta,Pgparation 22, Step 1,
conyervia the BBBretbar andi rm Mth\plplé)‘azurm gcedreling-HP Rparation 34 to

obt ain the ketone as a
obigf W%Pﬁi&l%?gg?%é g%lﬁ]o Ollconvert the product of Step
thmarl)heoavébtﬁ @nbﬂmmmny@czzgf@bd&rteoto lﬁ’fe%@étﬂiri 632, a
ééj-t then react w th piperazine according t

Ve"qw Spig- dikeyiise, eenvest 3ibrame-3-Rectinyrisling ia Pranssation fa-3, a yellow
oil. as a yellow solid. In simlar fashion, starting with

2, 6-di fl uorobronobenzene prepare Preparati oN 64,2, a
yeIIowsolld 0 CHg N NH

HO \
t@qq NH HO
Prep. 63-2 — Prep. 63-3 CHs

Preparation 64

0
HeC4 F
/N
N_NH

O-TBS

™S H30‘§
é:§ —p .
@‘ "Stom T op 1 @- e, op o Step 2 reparation 64

Step 1: To diisopropylamine (6.26ml, 45mmol) in THF (80ml) at -78°C add n-BuLi
(2.5M in hexane, 15.1ml, 30.2mmol). Stir 0.5h and add dropwise 2-bromofiuoro-
benzene (8.00g, 34.3mmol) in THF (5ml). Stir 2h and add trimethylsilyl chloride
(4.92ml, 37.7mmol). Stir 2h, allow to warm, and stir 18h. Concentrate, partition with

hexane and water, wash with brine, dry (MgSQ4), and concentrate to obtain the
silane as a yellow oil.

Step 2: Cool to 0°C a suspension of AICl3 (4.57g, 34.3mmol) in CH,Clo (30ml) and
add acetyl chloride (2.44ml, 34.3mmol). Stir 10min and add the product of Step 1
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HBC F NNH - u F Preparation 65 F NH HO - v 10
OCH3 FFFFBr Std Br Step TBS/ \ Br Step TBS \ Br
wE@p/1a3050 0 F H3C 0 O TBS 0 OH TBS Br O St BQI/BS2005/013454
Preparation 88 4--- OCH3 Steps 1-4: Treat
3" -bronmo-4'-fl uoroacetophenone according to
Pregaratl on 53, Ste - to obtain the brom de.

(7.78Ge g1 5:MEAJR Q'ﬁ&'pﬂﬂml)t Sélff Shrasysl ad«jv.u\hH@ pBrgzthadCH.Cl,
9%@‘1 ré’r‘ucﬁ‘@oﬁébrﬁlﬁaqe%%tﬂté’iﬁltﬁe k@tqn%%;?gé/% |§¥V|t title

erazi ne as a oW Ol 66 F F /
Steps B amd 4 uConveTHthe Erdé!dét Bf 8tegt 2 fnto the Bilﬁltaml%ther/ ad¥ording to

Proghigh, 55 SR BB ond s Pl s

5 obtduﬂ»@hélgﬂea@quﬁpémmaa@laq/eln@wtsome 60C. Add dropwi se
acetyl| chI oride (3.6 z Heat at 95C 1. 5h,

codh Stp aréaﬁfwenaa@rﬁlr@wtht%@ diffuesebrosmebenaene(repale Preparation
%@r&%@‘b%@j ether, 47 W 2005/ 103055
13454 dry (MyS®4), concentrate and

chromat ograph on silicaH obfai n the ketone as a
brown oil . ™\

N NH

—v

F

Preparation 65
F

™\

N NH
| HO -
10 OCHj
F.'
Br Step p S ep 2 TBS SteQ 3 TBS Ste
H3C
O O-TBS OH TBS
Step 5
Preparation 88  ——— OCHjg

Steps 1-4: Treat 3'- bromo-4’-f|uoroacetophenone according to Preparation 53, Steps
1-4, to obtain the bromide.

Step 5: React the product of Step 4 with piperazine according to Preparation 5 to
15  obtain the title aryl-piperazine as a yellow oil.
Preparation 66

F

™\

N NH
v
o)
CHg
F
v L, S
S = BrStepz F Br Step 3 Preparation 66
o 0
CHs TBS

Step 1: Combine 2,4-dibromofiuorobenzene (6.00g, 31 mmol) and AICl; (10.4g,
20  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,
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Steps 2 and 3: Treat the product of Step 1 according
to Preparation 64, Steps 3 and 4, to obtain the title
wa@eopsAmoper azi ne as a yellow oil. 5 Preparati oPCBUS20p5/013454
F' " NNH- u HOCH3 Treat the product of
Preparation 66 with NaBH4 accordibng to Lhe prlocedure
eparation 22, Step 1, to obtain the title
ary (gpbil Kongsniiateaiacyenaigtinn opelgaracbMNBe ketona-as a
brown¥%ijl, HO 10 CH3 F F F O- BrStep 1~ Br Step F Br Step 3
Preparation 68 OHC HO O CH3 TBS CH3 Step 1:. Cool

Sters Band:4Freptiteopoduel oleBigpe! A2ca@Ging Bmp:arathm Sﬁt 8tps 3 and
dd Et MgBr (3. OM et her,
4, e Sl e anEBbeReind Sl aRIE™ WG st he

ether with brine, dry (NyeRdratmmdgroncentrate to
obtain the al cohol as a cgololess oil Steps 2 and 3:
Convert the alcohol to the TP er and react with
pi perazine according toe Nat INMD 34 to obtain the
aryl - pi perazine as a yell opy&0i |l ™ n sinmilar fashion,
react 3-brono-6-fluoro dehyde with MeMyBr and
convert the resulting al cofof to Preparation 68-2, a

st Todat thelpratudt of Preplitatioh@6 with NﬁBHP&@&ﬁﬁﬁgg @ﬁh@i}rgcedure of

- e 48, 2005/ 103055 PCT/ US2005/ 013
Prep'gvatic-)rntz, Step 1, tooobtalnv%ﬁe title aryl-piperazine as a yellow oil.

Preparation 68

F
M\
N NH
—
HO
CHg
F F F
Br—— — ——» Preparation 68
@1 rS’tep1 BrStepz F Br Step 3 P

OHC HO 0
CHg TBS CHg

Step 1: Cool 3-bromo-4-fluorobenzaldehyde (2.00g, 9.9mmol) in ether (20ml) to 0°C
and add dropwise EtMgBr (3.0M in ether, 4.9ml, 14.8 mmol). Stir 1h and add 1N HCI.
Wash the ether with brine, dry (MgSQ,) and concentrate to obtain the alcohol as a
cololess oil

Steps 2 and 3: Convert the alcohol to the TBS ether and react with piperazine
according to Preparation 34 to obtain the aryl-piperazine as a yellow oil.

In similar fashion, react 3-bromo-6-fluorobenzaldehyde with MeMgBr and
convert the resulting alcohol to Preparation 68-2, a sticky solid.

/— \
Fi§ >—N NH
N/
HO
CHs
Preparation 69

F
N NH
—/

TBS,
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React 3-brono-4-fluorobenzal dehyde with

cycl opropyl magnesi um brom de under the conditions of
woe@pasmss on 68, Step 1, and treat the al cohol PCT/US2005/013454

according to Preparation 56, Steps 2 and 3, to obtain

the title aryl -piperazine as a black oil. In simlar

fashion, obtain Preparation 69-2 as a yellowoil. NH

TBRean! Ibioreerdrteorehenzaldehyde wnthicoys®pwawmaga@smnebtomnde

uno‘ggg%éf)g?ﬁd’iﬁbngbf B’r%;?@?lﬂéh ® 8§§°§ Sﬁd %rgﬁ&iq%gﬁwag{qpcordmg to

Prepamlloazf:eqétepsleramdws twootatain tbnesntl@fa@r- iperatindas alblaeR oil.
St? | per aZI ne as a

ainthe title ar
yel'l Rg{ﬂ\l@r(}as&pgpgpgﬁm g’ﬁe%ratlgnﬁﬂ 2 ép yellowoll. \ py
Step Br Step 2, Br Step 3 P arathon 71 O O HO CH3

Br Step 1: To 3' -brormg@ M"bphenone (3.00g,
13.8mmol) in CH2ClI 2 (1 rﬁsc), nd 15 acetic acid (0.5nl)
at 10C add dropwi se brom neY2.43g, 15.2mol) in

CH2Cl2 (20mL). Stir 15nin no&cogentrateto obtain
the crude bronide as a &eﬁ%@ﬂ—&ep 2: Cool to OC
a suspensi on of samarium powder (6.24g, 41.5mol) in
THE (40m ). Conbine the c e uct of Step 1 above
with CH212 (11.1 g, 41.5 'EE E (60m ) and add
dropwi se to the suspensjoy Stigg 0.5h and add slowy 1

N HCl 20 (200mil). ExtradiCWoh ether, dry (MySO4),
coilegattthatpeodactdf Freparttiogras) Btep 2Sivith MeMQBr 86 dihg to

nol I 1.ow oj | React the
Preé)%}gHﬁ%& &%fipaﬁd %Wﬁﬁ&éﬁ’%{vﬁﬁﬁ‘@ %@%rtaeﬁgntﬂwons of Preparation
56, Stepr@rtatdinainthanil a to obtain
the title plrnopl opﬁeﬁgﬁgagié%‘f/lggla?ﬁlw d)IF49 WO

2005/ 103055 PCT/ US2005/ (ﬂw@ar ation 72 NH HO -

g 9“

Step 1 P 3
——B-> ___P_2> P—Br Ste Preparation 71
Br

CH
Step 1: To 3'- bromo-4’-f|uoroacetophenone (8.00g, 13.8mmol) in CHzCl» (15ml) and

acetic acid (0.5ml) at 10°C add dropwise bromine (2.43g, 15.2mmol) in CH.Cl;
(20ml). Stir 15min and concentrate to obtain the crude bromide as a yeliow oil.
Step 2: Cool to 0°C a suspension of samarium powder (6.24g, 41.5mmol) in THF
(40ml). Combine the crude product of Step 1 above with CHl, (11.1g, 41.5mmol) in
THF (60ml) and add dropwise to the suspension. Stir 0.5h and add slowly 1N HCI
(200ml). Extract with ether, dry (MgSQ,), concentrate, and chromatograph on silica
to obtain the cyclopropanol as a yeliow oil.

Step 3: React the product of Step 2 with piperazine according to Preparation 5 and
chromatograph on silica to obtain the title propiophenone as a yellow oil.
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-a Br Br SteP Br Step ?y / \ Br Step 3_/ \ Br Step 4-
Preparation 72 HO OH TBS-O OH TBS-O OCH3 Step 1: Cool

W@ 2008@30ke Shar pl ess oxi di zi ng m xture AD m x-PCT/LS208%)13454
in 1l:1 ag. t 5 BuOH (100m ). Add m bronostyrene
(2.00g, 10.9mmmol). Stir at O0C 8h, and allow to warm
over 18h. Add Na2SC3 (16.0g) and EtOAc (100m ). Stir
0.5h, separate the orgaBl@Paratign 78HSo4), concentrate

and chromat ograph on silic obtain the diol as a
yellow oil. Step 2: Tr the/PNodDEt of Step 1 with
1.0 equival ent TBS-C ding to 10 Preparation 34,

Step 1, to obtain the TBS e(bzbleg as a yellowoil. Step

\et hy at product_ of . St 2 with accordin to
ﬁ/@é—% Bep-;%c—)g* é—ﬁ-&ﬁtb reﬁacratlon 72

anNellowoil. ep 4. Rea the producy=0of Step 3 wit

i per azi s@r din ar at QI
I(C:)hromat ogfoaph on si Iﬁ}l %g)to&gbt altrhg{kﬁ $€ﬁq‘e
StepinyCopi 10e0°4 tHee SharlesibXidRing mbau ADL#-F ,15@%%/ 1:1 aq. +

AD-m x-a to obtain the enantioner, Preparation

BuQ{d (H00rabyy iAdst m-bnamestynaner2 0 dD»anm St OIE 8h, and allow to

war A 83480, SRS R S iy sepat
orga?ﬁe 3:1r1+l$M@SI€[Q) Nediden@téanpahedrnatogfdpk onRaltoestitaiie diol as a

Ikslgoguct of Step 3 above with piperazine under the
Al tions of Preparation 56, Step 3, to obtain

SfEeTs S o 1 resing o,
Prepgegation B4y Siap 1;7R0btain the TBS ether & asedowTls Br St ep
Steg 3ERASA IR pictiuct of Step 2 with according to Preparation 22, Step 2, to
obtain the methyl ether as a yellow oil.
Step 4: React the product of Step 3 with piperazine according to Preparation 5 and
chromatograph on silica to obtain the title aryl-piperazine as a dark oil,

Similarly, employ AD-mix-o to obtain the enantiomer, Preparation 72-2, as a

dark oil.

HO —
Preparation 72-2 H OCHs
In similar fashion, from 4-bromostyrene, produce preparations 72-3 and 72-4.
HO ™\
N NH
Preparation 72-3 HsCO had

HO M\
DN
\—/

Preparation 72-4 HzCO

Treat the product of Step 3 above with piperazine under the conditions of
Preparation 56, Step 3, to obtain Preparation 72-5 as a yellow oil.

/\
N NH
TBS-Q —

OCHj
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HO 02K Convert the product of Preparation 71, Step 2,

according to Preparation 34, 5 Step 1, to obtain the
waB®saedes, then with piperazine under the conPCT/US2985/013454

of Preparation 56, Step 3, to obtain the title

aryl - pi perazine as a yellow solid. Preparation 74

r\\)--N H3CO- ~' O - vNH I—E NH SteE 1,,. N NBocStep /

N N-Boc NC NC H2N St ep BERAraNpRLKSBoc  Preparati on 74

to H3CO-~!' HN 10 Step 1: Conwert the product of

Preparation 5-5 according t re ation 17, Step 2,
to the Boc-derivative ?te . "@We t he Product of
Step 1 with BH3Me2S acdB gi g to Preparation 48, Step

3, and chromat ograph on sifhca to obtain the am ne as
a yellowoil. Step 3: Cool to G the product of Step 2

(2.00g, 6.9 an% t3N (1 m, ¢lR,8. 3mml ) in THE
(15nl). Add Br of or B(-©- Pregar&iongB) .

Stir at 0G,~24, partiti 8BSwifH Et OAc and sat. NaHCOB,
dry (MgSH) ;7 /land concentraté\to obtain the carbamate

as Gonyelrt the potuctfdirepardiiopr t,&Stept) ecpomting to PrefBiration 34,

R T SR M EA N ENE N0

10

15

20

Prefpiretion &6, Sief 4; & obgih the*MleﬁQM—@iPér%ﬂine as a yellow solid.

3-brono-4-fluorobenzonitrile to
cyano- 6-f | uor ophenyl ) pi WOrdi ng to

Preparation 5. Convert this eriah according to the

above procedures to ghtajp° ™at iMh 74-2, a yell ow
oil. F /\ H3CO~IO - N 51 WO 2005/ 103055
PCT/ 200,5L\01§454] Preparation /5 HOF F Br Sty
& A Ste ‘amY
Br Prepar—%&m@—@r@s%—i N__N-Boc
NC NC HoN Step 3
e
Preparation 74 2eps HaCO—<4 o
HN

Step 1: Convert the product of Preparation 5-5 according to Preparation 17, Step 2, to
the Boc-derivative.
Step 2: Reduce the Product of Step 1 with BHz-Me,S according to Preparation 48,
Step 3, and chromatograph 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,
8.3mmol) in THF (15ml). Add methyl chloroformate (0.53ml, 6.9mmol). Stir at 0°C
2h, partition with EtOAc and sat. NaHCOs, dry (MgSQOy), and concentrate to obtain
the carbamate as a yellow oil.
Step 4: Deprotect the product of Step 3 according to Preparation 17, Step 8, to
obtain the title aryl-piperazine as a yellow oil.

For Preparation 74-2, begin by converting 3-bromo-4-fluorobenzonitrile to 1-(3-
cyano-6-fluorophenyl)piperazine according to Preparation 5. Convert this material

according to the above procedures to obtain Preparation 74-2, a yellow oil.
F

0 N NH
HsCO—4 —/
HN
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Step 1: Conbine the cycl opropyl carbinol internediate

of Preparation 69 (4.90g, 5 20mmol) w th vinyl
W@e@sa03®s3 9. 26nl, 100mmol ) and Amano |i pase C PAT/US2005/013454

(2.50g9) in isopropyl ether (200nil). Stir at 27C 18h.

Filter, concentrate, and chromatograph on silica to

obtain the (R)-acetate (snal ysi.s via HPLC on Chiral cel

OD) as a colorless oil. 24Ol Paact the acetate of

Step 1 with piperazine accorang to Preparation 5 and

chromat ograph on silica tooRtaimthe title

aryl - pi perazine as a yello N 1¥HPreparation 76 F
NNHTBS O H Treat tgg -al cohol obtai ned by
chr omat ography in Prepa on 75, Step 1, according to
the procedure of Preparati 56, Steps 2 and 3, to
obtain the title aryl- piperazipe as a yellowoil. 15

Preparati on FFF Br
Step Br Ste € i e_@ Br%r@)a&tﬁmso 0
ON CH3 St#ps 1 and t3:C
3' - br omo-4 | uor oacet ophenoye to the

2- (2, 4-di ni t rl@benzene suI fon oxy) derivative

stel £ CoR R pia B ECHEN S tBr ot ShPresiraion B8 (4:90g,
2omm<§mwaﬁeﬁrwna@@tata (@@%GN { 0@y éﬁa)ArﬁQn&hH&sWehetﬂ ©2.50g) in

chr omat og{ 8 ){ lica, the oxazole as
isopeepyil gthesi(@R0n). ﬁé'&@{t 2? He 18hedtitier, 6enseripate, andiehromatograph on
r
SIefiPpLed I BN R R SR ot o
Sterf 2sReact, therametate-dfrSiep-14with Ipwanneraawk@ngm@Prépax@mﬁ 5 and
chroﬁ(aqgsga%ﬁ'\' on smca%o o%tau'ﬁhe Y{\I le ary? -piperazine as a yellow oil.

Preparation 76

F
N\
N NH
TBS —
O
H

Treat the (S)-alcohol obtained by chromatography in Preparation 75, Step 1,
according to the procedure of Preparation 56, Steps 2 and 3, to obtain the title aryl-

piperazine as a yellow oil.
Preparation 77

F
Vaam\
/_QN NH
A
F
B Br -ﬁ& _te_zﬁ» Preparation 77
HsC

O  ArS0,-0 O

CH3
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
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CH3 In simlar fashion, fromthe ketone of

Preparation 64, Step 2, produce Preparation 77-3. - \
wWOo-2009Mb3051F OYN 10 CH3 Preparation 78 F N NHCBBUY20b5/013454

CH3 F F 6Br Step 1~ \ / Br Step 2 Preparation 78 Br

0O SYN CH3 Step 1: Conbine

reack 38l R0t o CRLRRP B ABISB8 die: Sher dimmabnny on
silicheie az8RCagh -wiitd &mid.0 cool, concentrate, and

artltlon with ether and sat. NaHCO3. Dry (MgSO4),
_lé&ﬁnﬁéﬁ?“rTé'@é)mda?kpf&iﬁﬁrﬁwdbrmmfaamesaloqomdmgdocﬂreaaratlon 5 to

ol WO A £ 0.5 22
5 Pr bpaxrralajr cﬁatsl‘ﬁom dromlﬁ’mromoh@ fuorbp pispHrione, gﬁocﬁjce

153 WO 2005/ 103055 PCT] US2005) 013484
Pregralidl Z0ian 39 B ¢ 1 vih N - 4t o B RE Step -

Step 3 OBr Step 1 Br \ / B s Preparation 79
HOOC HN N )-OCO H3 ", 0 H3 ep AH To
3- br ono- 4- f | uor obenzoildsGcixt(5.9tg, 22.8mwol) in THE
(100n ) add =\

CHa

In similar fashion, from the ketone of Preparation 64, Step 2, produce

Preparation 77-3.
N NH
—/
= F
OLN
Y
10 CHg
Preparation 78
F

™\
N NH
et

SN
Y

CHg
F F
/p&sﬁ&l:_gmm Preparation 78
B © SN

CH3
Step 1: Combine 2,3"-dibromo-4'-fluoroacetophenone (3.4g, 11.5mmol) and

15 thioacetamide (1.00, 13.2mmol) in dioxane and heat at 80°C 2h. Allow to cool,
concentrate, and partition with ether and sat. NaHCOgz. Dry (MgSQ,), concentrate,
and chromatograph on silica to obtain the thiazole as a yellow solid.

Step 2: React the product of Step 1 with piperazine according to Preparation 5 to
obtain the aryl-piperazine as a yellow oil.
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5 i sopropyl chloroformate (1.OMin toluene, 22.8m,
22.8mmol ), followed by N nethyl norpholine (2. 76,
wQ@0d/1eaesd ). Stri 1 h and add am noacet al dehydBCT/US2005/013454
di met hyl acetal (2.49m., 22.8mmol). Stir 0.75h and
partition with ether and satd, NaHCO3. Dry (MSO),

and concentrate to obt ai|g t he am as a yellow oil.
Step 2: Conbine the produ@p—aéﬂ@—gg 1 (3.75g,
12.3mmol) with Eaton's reagerH (10% 10 P2GB in
CH3S3H, 30m ). Heat at 1 |l owto cool, pour
onto ice, and stir 0.5h. IE(L, he solid to obtaln
the oxazole as a gray p er. Step 3: React the
product of Step 2 with pé'ui:erazi ne according to
Preparati@ 5to obtalr]:the aryl - pi perazine as a

yeIIowifé PI‘S arat i NNH_N Y Q 15 CH3 F F

P -Br B p 8P B pa%?g
Step 1: i odobenzen i acetate (p—84g, 16.6nmmol)

acetl@Rftrile (140MYgdd triflu et hanesul f oni ¢ aC| d
(5.5, 62mml). SBip m n andadd 3' - brono-4' -
f | uoroacet ophensaigeo (3. 00g, 13.8mmbl). Heat at reflux

tegz_ TaIQ-DWnﬁ@4Cf¢uﬁrob§|®im©abrd3(6@OO ?&mmﬁmﬁmﬁo c}hadd
OA and satd é&% , concentrate,

lsopmyéﬁal%aﬂ%mt% QM lnéalqe@eo W, BREremaBofalionsctby N-

2
metléﬁHoggfgé’lHe %é'rgg?gt ﬂgﬁ‘{oé)o@ﬁﬁ K gﬁﬁ %@I%Ig%rﬁ g%ﬂa%é%del%}oeeodlmethyl
acetab(ﬁﬁﬂmhgﬁa 8mipnadp Htitd. Boh Endqoamximawnhtehleaer and satd. NaHCOg3. Dry

MoSOH), RRERNES R Soihhy trgrardfle 55 ayeiPiigh, " ° T
teﬂ e@an@im@tha%rodﬁcf@@@pq &, ?Bg,lflzﬁihmoli with E%on)s reagent (10%

P20y &&Hﬁg&@"’( ?lcﬁlmlforﬁgé&tl 81‘»’1?9?%3@86 h,® @mp cog, rlommtp lce and stir
O.Sh%ﬁle@{tthé%hano ob&A e Bkazble 4 & G¥hy Bok88l. and
Step 3: React the product of Step 2 with piperazine according to Preparation 5 to
obtain the aryl-piperazine as a yellow oil.

Preparation 80

F
™\
pN H
s
Ng,O
Y
CHg
F F
Step 1 Step 2
pBr -——p—> pBr __p_» Preparation 80
3C =
O

CH3
Step 1: To lodobenzene diacetate (5.34g, 16.6mmol) in acetonitrile (140ml) add

trifluoromethanesulfonic acid (5.5ml, 62mmol). Stir 30 min and add 3'-bromo-4'-
fluoroacetophenone (3.00g, 13.8mmol). Heat at reflux 2h, allow to cool, concentrate,
and partition with EtOAc and satd. NaHCOs. Dry (MgSQy), concentrate, and
chromatograph on silica to obtain the oxazole as a yellow oil.
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partition with Et QAc and satd. NaHCO3. Dry (MgSO4),
concentrate, and chronmatograph on silica to obtain

w0 b®s00mzol e as a yellow oil. 10 Step 2: ReactP€T18S2005/013454
product of Step 1 with piperazine according to
Preparation 5to obtain the title conpound as a

stef 8! R3Aeftne prpuBRaEblep 1w pipetazinacsordmadior Breparaion 5 to

obtéﬂﬂth&hmp@er&m@a@.EyBllé\woﬂH' on 82 ~-- HsC , N OS02CF3
teps 1 and"2: Convert

3' -fluoro-4'-nmet hoxyacetBigpanation 80 t he aryl - oxazol e
enpl oying the nethod of Prepgration 77, Steps 1 and 2.
Step 3: De-nethylate the p uck—of Step 2 with BBr3
according to the nethod of afNHti on 50, Step 3 to
obtai n the phenol as a I[Afow solid. Step 4: Cool to
-78C a solution of the prdaduct of Step 3 (1.73g,
9.0mol) and Et3N 20 (2%nml, 7.9mmol) in CH2Cl 2
(50m ). Add, dropgw se, triflid¢ anhydride (1.82nt,
10. 7nmmol ) . Sti h Siebclwt mStep 20C_ wash with 1 N
NaOH (20nt) . e c nm{j@pﬁ@t'%Wal n
the trifl atige sayellow id. Step 5: Conbine the
product of Step 4 (1. 7094 3. 2mmol ), pi perazine (2.7g,
31.3mmm), Cs2CO8 (2. 55q, PQmmI) () - BI NAP (0. 20g,
Stem1 3Fedi-hromerdt fidp@asetopissnane (B8, B 0SENOl) in formamide (10ml)

e TRl A0 b o W co o

parﬂ!hehm'deEDMandrwtd NaHCIO;. B scbg 8anEENtFatb OaRd

d
chrofiitgGiphion silles fo Pgr'zlaﬁ%%eﬁezqié iBlieyeng concentrate
_te_QE’_B_ﬁIméé@ttth@ réductfor SePpHNEith gid%r&k#é%%g cﬁng to Brb4LA%ER 5 to

N-BocStep 2 N N-Boc Ste
obtain the title compound as a yellow oil.

Preparation 82

HsC /\
Y N NH
s
F:
Steps F
HsG CN tep 3 H C
o T2yt ooty f e
lStep4
Step 5
Preparation 82 4-3- HSC\r 0SO.CF
2CF3

Steps 1 and 2: Convert 3’-f|uoro-4’-methoxyacetophenone to the aryl-oxazole
employing the method of Preparation 77, Steps 1 and 2.

Step 3: De-methylate the product of Step 2 with BBrs according to the method of
Preparation 50, Step 3 to obtain the phenol as a yellow solid.

Step 4: Cool to -78°C a solution of the product of Step 3 (1.73g, 9.0mmol) and EtsN
(2.5ml, 7.9mmol) in CHCl> (50ml). Add, dropwise, triflic anhydride (1.82ml,
10.7mmol). Stir 2h, allow to warm to 0°C, wash with 1N NaOH (20ml). Dry (MgSOQ.,)

-and concentrate to obtain the triflate as a yellow solid.

Step 5: Combine the product of Step 4 (1.70g, 5.2mmol), piperazine (2.7g,
31.3mmo), Cs2CO;3 (2.55¢g, 7.9mmol), (+)-BINAP (0.20g, 0.3mmol), and Pd(OAc).
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OOOIC O- n Step 4\ / vNNBoc Preparation 83 E HN
N." Step 1. Convert the product of Preparation 54 to
w0 b@sBavstieri vati ve according to Preparation BFT/USI0eP013454
2. Step 2: Heat KO-tBu (1.00g, 8.9mml) in THE (40m)
to 50C and add dropwise a 10 m xture of the product

(0.0fgar Bt mmal L ENBATD. dodhat s0-CanAIRY 195501 e, and

DI HEER T N NG ot e he s iaats oy s cr SRict i

CHa644, diry (Mg8Ca)iarel canasntnata @ obain thetitlevcempeuada@s alygliow solid.
(MgS™), and concentrat ?_M@Lg%t he crude fornyl
conmpound as a yel | ow sol+F 3: Conbi ne the
crude product of Step 2 (2.10g, 6. Omvol), hydrazine
(0.28m," 9.0mmmol ) and Ac 12mmol) in EtOH
(30m ). Heat at reflux 2h centrate. Partition
between Et QAc and 1 N Dry (MgSO4), concentrate,

and chronat ograph on si IN ) to obtain the pyrazole as
a yell oW solid. Step 4: FDeprot ect according to

Preparat i al}d_\chro§{ea5 gr onsilica

0

20 ta Bi n =N1e RBo M. NfBoc

sé'%‘&l ar’ f aSti on, treat~t he—product of Step M~wit h\SjN
H( heat for A'h? and continue & Steps 3 d

to obtain Preparation 83-2 as a y%l ow sol i d.

|
Igj -Boc

NVNH FIN N CH3 56 WD 20Q05/103055 F&®p WS20 1

Preparation 84 F NNH CH3 F'R2@'" 53 N“NFBoest-g¢p N
N-Boc Step > Preparation 84 H3C O O N ~ Step 1:
StegbnOoneett tree giddeico oEPraratiedisate thé Bocedsrivaltiveradddrding to

Preaa8e5 718/ a0l ) 1n B Gt (S0m ). beat &t reflux Sh
§_t§%12_n.1m %éggcgggdé Q .??gfg%ﬁgﬁ'intﬂ-ﬁam%ﬁ o BBPERIHPAR bFopwise a
mixture of the product of Step 1 (2.00g, 6.2mmol) and ethyl formate (1.5ml, 19mmol)
in THF (20ml). After 2h, allow to cool and partition between EtOAc and water. Wash
the organic layer with 1N NaOH. Combine the aqueous layers and acidify to pH7-8
with NH4CI. Extract with EtOAc, dry (MgSQ,), and concentrate to obtain the crude
formyl compound as a yellow solid.
Step 3. Combine the crude product of Step 2 (2.10g, 6.0mmol), hydrazine (0.28ml,
9.0mmol) and AcOH (0.69ml, 12mmol) in EtOH (30ml). Heat at reflux 2h and
concentrate. Partition between EtOAc and 1N NaOH. Dry (MgSQ,), concentrate,
and chromatograph on silica to obtain the pyrazole as a yellow solid.
Step 4. Deprotect according to Preparation 53, Step 5, and chromatograph on silica
to obtain the piperazine as a yellow oil.

In similar fashion, treat the product of Step 1 with EtOAc (heat for 4h) and
continue as in Steps 3 and 4 to obtain Preparation 83-2 as a yellow solid.

F
/\
N NH
N/
HN
NS

CHg
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chromat ograph on silica to obtain the isoxazole as a

yellow oil. Step 2: Deprotect according to Preparation
WG 3055035 5, and chromat ograph on silica to oPCHUS20D$@3454
title conpound as a yellow oil. 10 Preparation 85 F

\' / -NNHN HIC~-0O NFFF Step 1 P Step 2 - Step 3

\ / Br Br \ / Br Preparation, 85 NC H2N - NI HO
H3C-~CO N Step 1: To 3-%-8-9@194—% robenzonitrile (1
Gy, 50mml) in ethanol (1 25M) add Et3N (16.1 m,
115mmol ) and then hydroxyl nef"h drochl oride (7. 64g,
11 Omol). Heat to 15 75 MNstNF 24h. Allow to
cool, concentrate, and titi on with Et OAc and wat er.
Dry (MySO4) and concentNgPe to obtain the anide oxine
as a white solid. Step 2CHT° the product of Step 1 add
acetic anhydride (20 m).” Beat at reflux for 2h.
Dilute with water, adj ust th68vvith concentrated

NHAOH. P r h $epp and
concgy m R°the 1, B&? e ags BPIHRTNS
sol i d’ 2 tep 3: React tD product of Step 2 with

pi per azi neCaccording to M aration 5to obtain the
title conmpound as a yell ows Simlarly, convert

S OB O A 55 P g7 e

hydrpxyzlpmnm hyarogbloride (B%g, 10.9MBI) iN. II»!OHF (30rRl). Bileditatpeflux 5h,

aIIonE_gl[éod,S&ﬁp %%traﬁ%eﬁ%%gv F%?@arrg%‘ hf.%%llt%%m:rﬁgm(a) (gclnc(:)en Ir_|ate and
chroBatogramhbrf silica e obzin theisblatale 280 ydilovanol ) in DVSO
Step'2: (2;3 B1e?oroatect according to Preparation 53, Step 5, and chromatograph on silica

to obtain the title compound as a yellow oil.
Preparation 85

F
—\
N NH
-
N=
H3C/Q N
Ste 1 Step 2
=P p’ AL pBr ———»Preparatlon 85
NC HaN= N
Hsc* .N

Step 1: To 3-bromo-4- fluorobenzomtrlle (10g, 50mmol) in ethanol (125ml) add EtsN
(16.1ml, 115mmol) and then hydroxylamine hydrochloride (7.64g, 110mmol). Heat to
75°C and stir 24h. Allow to cool, concentrate, and partition with EtOAc and water.
Dry (MgSOy) and concentrate to obtain the amide oxime as a white solid.
Step 2: To the product of Step 1 add acetic anhydride (20 ml). Heat at reflux for 2h.
Dilute with water, adjust pH to 8 with concentrated NH,OH. Partition with Et,O and
water. Dry (MgSO,) and concentrate to obtain the 1,2,4-oxadiazole 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.

Similarly, convert 3-bromobenzonitrile to Preparation 85-2.
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acetic hydrazide (1.02g, 13.7mmol) and EDCI
(2.63g,,13. 7mmol ), then HOBtH20 (1.85g, 13.7mmol).
wWEoos/1@3085 Partition with Et OAc and water. DryPCIVS(045/013454
and concentrate to obtain the hydrazide as a yellow
oil. Step 2: To the product of Step 1, add phosphorous
oxychioride (30nml). Heat at 0 r,e_f\l ux 17h, allow to
cool, concentrate, and parti wi §A Et OAc and wat er.
Dry (MySOM4), concentrate, d recrystallize with
CH2Cl 2/ hexanes to obtain §fi¢ 1, 3, 4- oxadi azole as a
tan solid. Step 3: Red®iCthe product of Step 2 with
pi per azi ne accordi ng to 8 5to obtain the
title conpound as a yel |ﬁ%@—§5 Preparation 87
NVNH G H3C CIN.N Br Step BrFStep 2 p Br Step

Preparation 87 O OCl NH NH CH3 Step 1:
To 3- bronobenzoyl chloride in CH2CI 2
(75m ) at OC add pyridi ne) 3. 7ml 46mm|) and acetic
hydrazi de (2.2g, 30mm,t |r for 1 h. Partition 20
W th CHZIQ 2 and satd. Na Dry. (MgSO4), concentrate

to obtnthehdr'de as aV\/nlt olid. 58 WO

2005/ ¢ mﬁu RO0S/H 138952 St .5y REtEEL3 _t
@ h phosphor usychrl oride

progu_ of Step 1
Nng to Pre tion 86, 8p 2, to obtain the

‘ 9} \
1,3, 4- “Oxadi azol ¢ agf whi t e Hs@ I Step 3: React the
product of Step 3w th piperazine according to
tion 5 to Cldbtain the title conpound as

P
5—% R Bmas 4-figorplsnzaie reid ( Qsﬁogvamrmn@mlmamso (88mI) add

t
ccatly 805 102 v 581 B BP0 g oo
(1.859,¢18. Zmrrmj) 3SHr a4tm| FarttiemwiiniBtOiNcear(d wager. 1DryniigSOi)rand
d tent but yl er azi ne-1- car boxyl at e

con%?%é ?Zﬁ%’?ﬁ?ﬁtﬁ“ S %V%g f@m’ml ). Heat to 110C

te@ Focdhs prodi4iof SNep awalid hBRSLsA6H RS IR

51 w/ash 4o ¢ V\E\ter pﬂﬂ@bry P o (N Heat at

reflux 17h, allow to cool, concentrate, and parfition with EtOAc and water. Dry
(MgS0.), concentrate, and recrystallize with CH.Cl,/hexanes to obtain the 1,3,4-
oxadiazole as a tan solid.
Step 3: React the product of Step 2 with piperazine according to Preparation 5 to

obtain the title compound as a yellow solid.

Ereparatlon 86

Preparation 87

/N
pm NH

\—4
o

HsC’(‘ N
p rStep 1 p— r Step2_ pBr Step3_ Preparation 87
Oy N i

CH3
Step 1: To 3-bromobenzoyl chloride (5.0g, 23mmol) in CH,Cl (75ml) at 0°C add

pyridine (3.7ml, 46mmol) and acetic hydrazide (2.2g, 30mmol). Stir for 1h. Partition

with CH2Cl, and satd. NaHCO3. Dry (MgSQy), concentrate to obtain the hydrazide as

a white solid.
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under vacuumto obtain the aryl-piperazine as a white
solid. Step 2. To the product of Step 1 (1.0g,

wW@2@stredoys i n et hanol (1 2m ) add Et 3N (1.0 m , PCT/US2005/013454
7.5mol ) and then hydroxyl am ne hydrochl ori de (0.50g,
7.2mol ). Heat to 75C and stir 24h. Allow to cool,

S St i SR S
PrefS@rafioMde, Stge bi ¢ %ﬁmrfe %4 1ok 1%58%% a‘%vhnt%t ¢ add

acetic anhy |de ux for
StegB| Lﬁleaqmlnch pmdlmt of &d!m@twnm-pmer&lm abcblfdnﬂrﬁg-lto Prepara’uon 5to

obr i Bl SBlaRG Y (MO0 e

solid. Step 4: To the pr Fatm‘n@ep 3 (0.64qg, 1.8
mml) in CH2C 2 (15 n) adt , 20 17muol).
Stir 4h, adjust pH tomél and partition

wth CH2Cl 2 and wat er NaNd concentrate to
obtain the title con‘pouf?oNas H—’e solid. In simlar

fashion, wth progoonic anhydrigge in pl acenég acetic
anhydrl de pr e Prepar at(ﬁnE 88- 2, ?r- solid. F
-N NH O N 59 WOA\2005/ 103055 ]_)
US@%’S_ {0 [ -
% %—W Fge @ FPERS @ I§——ifbeﬂpré}oaratlon 88
Br-* By at7on 89 NC N N OCH3 NH2

HSC- ~N Stepcl Conbi nE2%=r ono- 4- f | dokobenzonitrile
(10. Og, 50rm0|) with CH§M (4.8gme>ctb0mol) in ether

s 18§ o o e b
p.pe%fg?ag?ogﬁaet@qzmgwméglar@ KR OP 822 2%'01 é&@ﬁﬂ&@%ﬁt to 110°C
and giipgdh. A %ﬁﬁﬁppl am@égda/vatgc (30Qra st‘mn weahemth\aa’er,tzmd dry

oS B e AR N OBs B il 5,2 L, 10
ﬁp_&dm-theipmm;omf me;en (200 133 rhbnciBin, etﬁaﬁﬁh(ﬂ'Z}nl) ad@ﬁiw 1.0 ml,
7. 5%019%?1 ‘then ydroxyFagr%nerhyda OC%IO(’I(S]\/?O ggg 7 %mmol Heat to 75°C and
stir 24h. Allow to cool, concentrate and partition with EtOAc and water. Dry (MgSQy)
and concentrate to obtain the amide oxime as a white solid.

Step 3: To the product of Step 2 add acetic anhydride (12 ml). Heat at reflux for 2h.
Dilute with water, adjust pH to 8 with NH,OH. Partition with Et,O and water. Dry
(MgSO.) and concentrate to obtain the 1,2,4-oxadiazole as a yellow solid.

Step 4: To the product of Step 3 (0.64g, 1.8 mmol) in CHCl (15 ml) add TFA (1.4ml,
17mmol). Stir 4h, adjust pH to 11 with NH4OH, and partition with CH.Cl and water.
Dry (MgSO,) and concentrate to obtain the title compound as a white solid.

In similar fashion, with propionic anhydride in place of acetic anhydride,
produce Preparation 88-2, a brown solid.

™\
pN i

| —
N\

Me ’
\/kO.N
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25

7.9mmol ) in CH3OH (5m ). Heat 24h, allow to cool, and
concentrate. Dissolve in water, adjust to pH 7 wth

Wae@si10mezl extract with CH2Cl 2. Wash wi th bri nBCT/t§3005/013454
(MySO4), concentrate, and chromatograph on silica to
obtain the pyrimdine as a 15 white solid. Step 4:
React the product of Steg 3 wth Bi perazi ne accordi ng
to Preparation 5 to obt | e conpound as a
brown oil. Preparation 90 HOOg 9 CN 20 Cool to -78C a
sol ution of diisopropylam ne 1P, 34.9mol ) in THE
(100m ). Add slowly butyllit (2NBM i n hexanes,
12.9m, 32mmol). Stir 40m,\p add \_c(ropvm se

2-furonitrile (4.9m, ag&/&] and stir 1 h at -78C
Add dry ice and stir 78C 30min. Allow to warm

¥ and add wag er (150rr1) F Extract vvlth et her, then

{ f v Stdpe affERROUS Stap2h c. $iep3to SEptzr act
W rﬁedrp,’ d %@SUZIS > 5 ﬁt Bé‘t'_ﬂ'btpé‘?nﬁ“aﬂon 89
Nbe title e as a yely sol i d. WO 2005/ 103055

PCT/ US2005/ 018454  Pr epar &Hion B@%N\FNH N~ OF F

Ster: By BB o AR o et At .

150rmm<9pg1, etRén(dmnl)i Mk OM HEI (SetHEYr (U0mK2CG@In b g@ﬁﬁi keep at 5°C

12 3T Bir St G le” @?Aro%mpéwe RO
Ste anﬁégdl@é fhe @wu@hbpspéwgrﬁebg @sﬁﬁﬂ?bf}; WJEW/&HSOH 20ml,

e oxazol e as yel | ow sol'i d.
140%%0‘@@? abbep 41d@¥9l ang cpaeentraie tacga,\ca tmen@mdme hydrochloride as

escq%atlonSto obtain the title aryl -pi perazi ne as
awrﬁ(e 'ow oil. 10 Preparation 92 F NvNH O,N H3CCH3

ﬁm&l Sombimeitise ppodikBSf Sttep 2QTBHgSBeIM Aol afd $traethoRy-3-buten-2-
one WQS&%HSmEE in %?—Flﬁﬁ-l F?W'F—?eat to 50°C and add NaOMe (0.43g,
7.9mmol) in CH3OH (5ml). Heat 24h, allow to cool, and concentrate. Dissolve in
water, adjust to pH 7 with AcOH, and extract with CHoCl,. Wash with brine, dry
(MgSQy), concentrate, and chromatograph on silica to obtain the pyrimidine as a

white solid.
Step 4: React the product of Step 3 with piperazine according to Preparation 5 to
obtain the title compound as a brown oil.

Preparation 90

HOOC’@‘CN

Cool to -78°C a solution of diisopropylamine (4.19m|, 34.9mmol) in THF

(100ml). Add slowly butyllithium (2.5M in hexanes, 12.9ml, 32mmol). Stir 40min, add
dropwise 2-furonitrile (4.9ml, 27mmol), and stir 1h at -78°C. Add dry ice and stir 1h at
-78°C 30min. Allow to warm to RT and add water (150ml). Extract with ether, then
acidify the aqueous with conc. HCI to pH=2. Extract with ether, dry (MgSOy,), and

concentrate to obtain the title acid as a yellow solid.
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O NON H3C OH H3C-10 F Preparation 92 Br Step 5
Step 6 O,N H3C CH3 OH Step 1: To nethyl (-lactate
w@ 3008g0303¥mmol ) in THE (80ml) add TBS-C (11. 6BCT/US2005/013454
77mmol ) and im dazole (6.3g, 92mmol). Stir 4h and then
heat at 50C 0.5h. Allowto 15 cool, add water and
extract with ether. Dry {l\/gSOdr and concentrate to
obtain the crude productiearal rless oil. Step 2:
Combi ne the product of Step ZFwth 7N NH3/ MeCH (40m )
and heat at 50C 18h. Allo o stand 3 days and
concentrate to obtain the 8 afitle as a yellow oil.
61 WD 2005/ 103055 PCT/ US2Q05/ 013454 Step 3: Conbi ne
the product of Step 2 (&, dg, 72mmol) with a solution
of the product of Preparation 77, Step 1, from6. Qg

of the acetophe Bne. Heat at feflux 40h, allow to

cool, and add@%{ﬂi@ﬂ@.%@%ﬁ&ﬁn%d

chr omat ogr aph silicato btai n the oxazole as a

yel | ow sol i%IC5 Step 4: ine the product of Step 3
6. 3% W th pyr'\fﬁdpni um chl orochromate (6. 8g,

(1. 8g,
Ste1: kel golutiorcebBttroresdfiuorchanzaldehyded 480, @dnemol) in MeOH

— ~Fi h ' te d

o 0T, LS e BRETIMAR) ol .20
28nynd>lgoWeagbt daﬂlugtam aﬂiomﬁo;ﬂoo_ﬂi, m‘fﬁmra‘{eﬁ?&d@?m‘f‘ﬁgﬁ h on silica

. Ste . 13g, in ether 0
to of i o thanli S & yalgErSlis. o i n et her 2 o

H . O/ o .

A e
obtainwotitie arvdpinsiagneras @ yelowwilai n the product as a

white solid. Step 6: Re . preagluct of Step 5 with
pi perazi ne according to tegp‘ﬁ' '§§j5to obtain the

title aryl-piperazine as a dafk oil. 15 Preparation 93
F N~NH ON H3COH F F 6By NuBr Step 2
Preparati on 93 ON ON H3Cl %TBS
OLN
H3C-I-CH3
OH
F F

HaC ~COOCH; HgC” “COOCH;  HaC” ~CONH,

OH _Stepy OTBS Ste
9 e 9 S Step2  OTBS Step3 o Step 4 /_QBr

ON ON

HSCI Hsclo

OH
F
Preparation 92 ~€——— Br Step 5

Step 1: To methyl (+)-lactate (8.0g, 77mmol) in THF (80rr%-ladd TBS-CI (11.6g,
77mmol) and imidazole (6.3g, 92mmol). Stir 4h and then heat at 50°C 0.5h. Allow to
cool, add water and extract with ether. Dry (MgSQ,) and concentrate to obtain the
crude product as a colorless oil.

Step 2: Combine the product of Step 2 with 7N NHz/MeOH (40ml) and heat at 50°C
18h. Allow to stand 3 days and concentrate to obtain the crude amide as a yellow oil.
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Step 1. Convert the product of Preparation 92, Step 3,

to the TBS ether according to Preparation 92, Step 1.
WQostie3p52: React the product of Step 1 with pPEEUS20FE3454

according to Preparation 5 to obtain the title

aryl -pi perazine as a yellow solid. Preparation 94 F

_g?@rpg{gg'}‘%'g }%Q@C?Q%{%%Zi%ggg %%g'g%ol ) #itya golution of the product
of PWW?"'S@@@% S0 F&rfﬁtﬁéfa@btcgjhoc agg' Héﬁ%‘?reﬂéi 86h, allow

conc. cooled t dr opw

to C%t %Q@Q%XNINW6 Hjéz o CGayceapmimand cBmmatbgnaph on silica to
Obtaﬁpwaﬁﬁlgasta{g@{ov&"’b&ﬁg 1 ether/MeOH, filter, and

concentrate t e amde as a white SO|Id 5
te@:e@ombﬁe tdut pltddaucpobStﬂ}:t SQﬂ 8@1; SBramul)t witt b?ndlnlum

chlofgts b Btns PR hiRCBRC b B0myr a%vF}r G5l s g atber (100mi).
Fllteﬁtﬁraugh Jutite sz:@hﬁra?es adYEHrbAM IS a h%rfl‘é’ih@’a td?SBf‘a'in tH¥ketone

product of Step Wi th pi perazine according
as apiedpgwrslidon 5 to obtain the title aryl-pi pera2| ne as

S04 150k o 4 BAPA PS4 LI Rl

0°C aﬂd;add%Opme‘O\/lﬂMgBNB (hMZNI‘étméﬂ\lEmlﬁf 6.0mhidl). ' Sti h and add

1005185 58, R B R G2 e 1y

(Mgg@4)46iﬁi®b&>nc@mﬁhté@bbtﬁﬁ ﬂﬁ@p?&&lﬁct%@, dHPREsoligt i T 2h.

the 15 solution slowy over 15mn to a solution of
885t 1{8e produgief Step pinesazipg @eco(dingdg Psepayation 5 to
obtai‘N t'h%VYtFeoa I artition with Et CAc and
wat er . %b?b%§ta§nad&c%ncgntrate to obtain the
hydrazi de as a white solFrgpatdtion 98 To the product of
Step 1 (1.00g, 4.29mmol) in GH2C 2 (40nl) add pyridine

™\
N NH
\—
O:EN
HzC™ "OH
pBrﬁp—l:_QB %Preparatxon 93
Oj::N
HzC~~0OH Hs C oTBS

Step 1: Convert the product of Preparatlon 92, Step 3, to the TBS ether according to
Preparation 92, Step 1.
Step 2: React the product of Step 1 with piperazine according to Preparation 5 to
obtain the title aryl-piperazine as a yellow solid.

Preparation 94
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(0.52m, 6.44mvol). Cool to OC and add

di met hyl car banyl chloride (0.44nmL, 20 4.72muvl), then
WAaREs(e0sd ). Stir 4h, allow to warm and stir BRRUS2005/013454

Partition with CH2ClI2 and water. Dry (MgSO4) and

concentrate to obtain the hydrazide as a solid. Step

3: To the product of Step 2 add phosphqrous

oxychl ori de é Heat at r all ow to cool,
C OB CRCE, -a«agip&usoom\oom | o P b DX v otion 94
(MgS™) and concentrate to obtain t

1, 3, 4- oxadi azol e as an orange sol i 63 WO 2005/ 103055
PCT/ US2005/ 013454 Step 4: React t(ﬁﬁ'\broduct of Step 3

wi th piperazine according to PI[I ation 5 to obtain
the title aryl-piperazine as a low oil. Preparation
Ste®6: T6 coNcJNH49I-h(4(MJI) Chioled! t6rO°CFa<Ed Brépwise 4néih chloride

St VLN /- St N --\ NB Ngv
(10 BRdD. RBtint By fincentats sos BTt SihReMoCRD fikes cRad
conéentatSte Bbidin ﬁﬁ@@hlae%%ﬁhﬂefsbﬁ@r obenzonitrile wth

pi perazi ne accord to Preparation 5 to obtain the

Step;ghEqat m%ercpﬁqs‘éloé %ﬁfé 1azwtratrm foryiaxy-igitepe as desctibed in

ProdiIatT Sy piph 3¢ Coricgbefs o PRrhaldbrbionulis s%am the
oxaZdle ase ydlowmibdl ), then di -tent butyl dicarbonate

sterl; @Pect 3P Rodueta! Sinh L uRb oS aré%’@te'té’p”oe%%fa&%gpéra%%ﬂ 5 to0
obtag:mteemoduczeeg gmrazme%saéyéudwgwm oil. Step 3: To the

tep 2 33mmol ) in ethanol (150nd)
add Et3N (12 ni, 85m’m%!§9.@!ﬂ@ﬁ(ﬁ§)xyl am ne
hydr ochl ori de (5. 79, 82mmmol). KHeat at 75C 20h and

allowto cool. Add 1 N HC t djgst pHto 6,
concentrate, and partition 't A and 15 wat er .
Dry (MgSO™4) and concentra o obtain the ani de oxine

as a yellow solid. S'tﬂe ' '\fo the product of Step 3
(0.79g, 2.3 mml) in V&dNne (10 nl) add
et hoxyacetyl ghloride (0.320m, 3.5mml). FHeat at

C é@ qnd oW tQ. ool Part Ll on WI 2 and
'ﬁl‘ﬁe p4 Prep. 95
0 zoI € as a @ 0| l.

NH2 MegN
Me’N\Me

Step 1: To 3-bromo-4-fluorobenzoic acid (5.0g, 22.8mmol) in CHzCN (120mi), add
EDCI (5.25g, 27.4mmol), and HOBt-H.O (3.70g, 27.4mmol). Stir 2h. Add the
solution slowly over 15min to a solution of hydrazine (1.43ml, 45.7mmol) in CHsCN
(20ml) at 0°C. Allow to warm and stir 1h. Partition with EtOAc and water. Dry
(MgS04) and concentrate to obtain the hydrazide as a white solid.
Step 2: To the product of Step 1 (1.00g, 4.29mmol) in CH.Cl, (40ml) add pyridine
(0.52ml, 6.44mmol). Cool to 0°C and add dimethylcarbamyl chloride (0.44ml,
4.72mmol), then THF (20ml). Stir 4h, allow to warm, and stir 12h. Partition with
CH.Cl, and water. Dry (MgSOy) and concentrate to obtain the hydrazide as a solid.

Step 3: To the product of Step 2 add phosphorous oxychloride (15ml). Heat at reflux

5h, allow to cool, concentrate, and partition with EtOAc and water. Dry (MgSQy) and
concentrate to obtain the 1,3,4-oxadiazole as an orange solid.

63



10

15

20

20 Step 5: Deprotect according to Preparation 88, Step
4, and chromat ograph on silica to obtain the title
w@oovpoesss as a yellow oil. Preparation 97 F PFUBd05/013454
HO "N "e,~ M O 64 WO 2005/103055 PCT/ US2005/ 013454
FFFr \ / NBoc Step/ N NBoc Step 2 \ / N NH H2N
N ~N SteP HO M AcO'Me a Prep.
__tg@i B?éﬁf the nfedtlﬁfeofp'it@@lfcwﬂbfplwr@gm%acmﬁdxgg to Rrepattion 5 to

0 add
obté@t%gt}%gmérﬁk@e@%%&me}\ﬁﬁ% acet ate (1.1 m,
7.7mol ). Heat at 110C 1Bdeparatiore$é ow to cool .
Partition with CH2Cl 2 and watere Dry (MySO4) and
concentrate to 5 obtain the , 40xadi azole as a
yellow oil. Step 2: Renove 4@-.. up according to
Preparation 88, Step 4, an,g hr o ograph on silica
to obtain the pi peraz\néw{/ayb\ noil. Step 3: To the
product of Step 2 (0.40g, nmmol) in MeOH (6nl) add 1
N KaCH (5.5m ,F5. 5rmo|) and st|r£0 5h. Concentrat e, E

tit Wi Et @At a ter =qdry~10 (MISQ4),
rgg—éy;r—ghe @u aiMH t c%ﬁ
solid. Prepgfation 98 F H HN Vp
N P N/ NBoc Step N NBoc i‘c\ /= N NBoc St ep AN

SO NN IL\IreparatISotneQ% ESEIE_——@ °F Np_\zgic%?g 4
Meo\/QO.‘N
Step 1: React 3-bromo-4-fluorobenzonitrile with piperazine according to Preparation
5 to obtain the substituted piperazine as a brown oil.
Step 2: To the product of Step 1 (7.1g, 35mmol) in CHCl, (175ml) add EtsN (9.7ml,
69mmol) and dimethylaminopyridine (1.1g, 8.7mmol), then di-tert-butyl dicarbonate
(9.89, 45mmol). Stir 24h and partition with CH,Cl, and water. Dry (MgSOQ,) and
concentrate to obtain the protected piperazine as a brown oil.
Step 3: To the product of Step 2 (10.0g, 33mmol) in ethanol (150ml) add EtsN (12 ml,
85mmol) and hydroxylamine hydrochloride (5.7g, 82mmol). Heat at 75°C 20h and
allow to cool. Add 1N HCI to adjust pH to 6, concentrate, and partition with EtOAc and
water. Dry (MgSQ,) and concentrate to obtain the amide oxime as a yellow solid.
Step 4: To the product of Step 3 (0.79g, 2.3 mmoly in pyridine (10 mi) add
methoxyacetyl chloride (0.320ml, 3.5mmol). Heat at 110°C 4h and allow to cool.
Partition with CHxCl, and water. Dry (MgSO,) and concentrate to obtain the 1,2,4-
oxadiazole as a brown oil.
Step 5: Deprotect according to Preparation 88, Step 4, and chromatograph on silica
to obtain the title compound as a yellow oil.
Preparation 97

S/_\
Me

HO
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Step 1: To the product of Preparation 96, Step 3,
(1.0g, 3.0mol) in CHR2CI2 (15 m) 15 add pyridine
W@ 2009608055 12mol ), then et hyl oxalyl chloride POr/USI005/013454
3.8mmol ). Stir 18h and partition with CHC 2 and
water. Dry (MgSO4) and concentrate to obtain the
1,2,4- oxadi azole as a yel IFow oil. Step 2: To the

productF of Step 1 (1. Og, 4nmpmo| ) in Et OH (12rrF) add

cycl 0 i neStem1 50m Rmreighe Stge2 a ReLgA

aII 0 Boc and concert? ate~ 20 t‘6—oBFa| ehani'de
yel | ow 0| . fleep Deprot ect ac ordN

Pre ration 88, ﬁggh/i{o'\énd chromat o &‘ n SI W%:FW

Ebtalnthetltle'\/}ﬁperazme as a (& Mew’solid Prep. 97

tem zcaowemaast G ErZ | 9638@?9h3 @@Qg'%mnwr?m p¥Aidine (20 mi)
e pro

add ﬁrgg'ﬂg;ogﬁrgqmﬂ 1(@eﬁ%§hyba%qﬁ% (1. 1mi,6 7Bl Heat at 110°C 18h and
allov\?ft@ééblat PQﬂltlgn(v@thléﬂlfCQ Jr?d‘WBiér’ %ggw%&g&gn y ;ﬁ JMitrate to

Heat oW to
Obtaé’bﬁ'le 1 ﬁﬂ'ﬁé@l@ asha YlelllDWLQ”at e three tinmes w t h MeOH.

S!S W85 B At S
chroPadpgregthi om sitica dg ebledn thma prpdrhangnw&mbll a: eb oLC
stedb 210 e oBR Bt Siebis M0met Erinoai s Cis oAl 1 NigaOH
(5. SHNJ] SlSMnlN)I) ah@sltlr OZE;H\l @bﬁc&thhtéopéhﬁioh' vﬁﬂﬁERbRc én@&éﬁ%r dry

-2 OHC \ 458 1-3
(MgSOp:) 209 cqqqemrﬁteltcgotpqgln\thegxtb cqwnmoan@m:ca WhNHsbIl@AQ

1-8 561 N Preparation 98
F
/\
p’[\] NH
-
NN
v ),/QO.N
- F
Step 1 Step 2 7
p[\l NBoc p' NBoc ep N\_/NBOC
H.N . EtO
N 7:’*0 N \sieps
HO Prep. 98

Step 1: To the product of Preparatlon 96, Step 3, (1.0g, 3 Ommol) in CHxClz (15 ml)
add pyridine (0.96ml, 12mmol), then ethyl oxalyl chioride (0.43ml, 3.8mmol). Stir 18h
and partition with CHxCl, and water. Dry (MgS0Q,) and concentrate to obtain the 1,2,4-
oxadiazole as a yellow oil.

Step 2: To the product of Step 1 (1.0g, 2.4mmol) in EtOH (12ml) add
cyclopropylamine (0.50ml, 7.2mmol). Heat at 80°C 3h, allow to cool, and concentrate
to obtain the amide as a yellow oil.

Step 3: Deprotect according to Preparation 88, Step 4, and chromatograph on silica
to obtain the title piperazine as a yellow solid.
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1-9 H3CO/ O/ 518 1-10 N3 F 549 HO/ 1-11 H3CO /

474 1-12 Ni 469 66 WD 2005/ 103055 PCT/ US2005/ 013454
WA2031686&71W2  F 541 HN 1-14 H2N O _ 487 57ECT/LSHB5/013454

H3CO ci~-~ N fch, 1-16 0-0 _ 515 L.N\ / 1-17 H3CO

- F 492 1-18 HBC F 490 1-19 ( O _ 502 O\ / 1-20

OCH3 516 0 1-21 f-N H3 F 563 H3CO 1-22 H3C( F 519

HCN 1-23 H3 h-NH F 519 Ex@owledra cHBCHROF N\ / H

3d 1-25 CH3)3C 571 OWN b -- CH3CH2n@,1-26 F NH _ 549

0\ / 1-27 NCF g7 128HOF47'§J\NN

OO J)/LN*L?

Combine the product of Preparation 2 (0.150g, 0.34mmol), the product of
Preparation 8 (0.15g, 0.77mmol), and DIPEA (0.071ml, 0.41ml) in DMF (6ml). Heat
at 80°C 18h and allow to cool. Concentrate and triturate three times with MeOH.
Filter to give the title compound as a yellow solid, MS m/e 474 (M+1).

In similar fashion, employing Preparation 2 together with the appropriate
piperazine and purifying the crude product by PLC where necessary, produce the

following compounds:
NH,

N%N‘N O
HoH <
1 [ x> \N
H A N
Example Z MS m/e
1-2 oHC-{_)— 458
1-3 HO\_@_ 460
1-4 o7\ 529
N :

15 H30—</ :j 505

1-6 A 542
N :

3 _/-NH

1-7 HaCO O@_ 549
1.8 {’_’3 561

1-9 H3CO—/— \_O_ 518

1-10 :f
Q

1-11 H"CO\_<:>_ 474

1-12 NC\_Q_ 469




1-29 F 492 H CO 67 WO 2005/ 103055 PCT/ US2005/ 013454

1-30 _ F 533 N\

/ 1-31 F 531

~N\ / 1-32 H3Cp - F

wo®s5/163065\ / 1-33 H3C 504 H3CO\ / 1-34 H3 /PEI/GS20b5/013454
CO 1-35 H/ 504 H CO 1-36 H3C 518 HCO\ / 1-37 / 516
1-38 H3Cp F 536 1-39 Fs Lp _ F 560 1-40 H3C CNCH3 F

533 1-41 r-QH3 563 0 CH3 E O»j-N 1-42 F 478
HO 5~ 2 5583 1-43 H3G-o810_F HC 549 1544 COHB F - /~N
0\ / [1-45 F 487 1-464
1-14 N 487
FaCN
1-15 N E 574
N ~
0
1-16 £ 515
o)
LN
1-17 HsCO SF 492
F
1-18 HaC j 490
5
1-19 ( 502
0]
1-20 e 516
0]
CHz F
1-21 N 563
e
o —F
1-22 HaC—< 519
N
HsC
1-23 TS NH = 519
o _< >—
0] F
1-24 CHSCHZOJ(N 549
HsC
1-25 CHa)sG 1 C 571
OTN
CH3CH 'OO F
1-26 s-e )—NH j 549
O
F
1-27 NG j 487
F
1-28 HO i 478
1-29 jF 492
HaCO

67



H CO 68 WO 2005/ 103055 PCT/ US2005/ 013454 1-47 0 516

OCH3 1-48 H300 F 551 HO HN\ / 1-49 F3C F 546 - Ho
wa2®8/1630506 H3C OCH 1-51 H3-CH2CO .,j O F 54BCT/LSHB5/Q3454

HN.~ 532 1-53 F3C _ F 544 1-54 F 0- _ 563 NH 1-55

0~0 _F 577 N\ / OCH 1-56 0 _ F 508 H3C\ / 1-57 F
545 H3C 1.58 F 508 H3QO\ [ 1.59 OH F 532 1-60 HO

528 FC 1180 HQ _ F 5% H3C\ / §9 W058805/ 1p3055
H

_ 6
PCT/ USR0O05/ 013454  1¢ 6R @ HO (
1-31 a 531
O
F
1-32 HaCO 506
H30: C

1-33 HeCO 504
HsCO

FCO
1-34 —~)— 514
%3CO
H
1-35 >—< >—— 504
HsCO
1-36 HeCO t 518
HaCO
O
1-37 516
CD

1-38 HsCOZ :jF 536
F3C 0

1-39 o ~ 560

1-40 g PP _F 533

1-41 d %'?.?3 F 563
O)WN

1-42 j 478
HO =

1-43 HSC-SI?IZ j 555
HsC

oc
1-44 Ngﬁ,s - 549

1-45 j 487
heo

1-46 3 ? 518
HACO
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1-63 F 534 H3CO O 1-64 O\ / 502 1-65 O\ / 518

HQ--0 1-66 O\ / 532 H CO 1-67 HO _ F 522 HCO\ /
waz298/1685 F 490 1-69 490 O CH 1-70 H3C F 49PCT/UIS2005/013454

\ / 456 1-72 \ |/ 468 1-73 H3 502 0 H3CO 1-74 H3C

504 HO H CO 1-75 F 520 C7 H3CO 490 70 WO 2005/ 103055

PCT/ US2005/013454__ 1-77 474 HQ CH 1-78 E 546
CF 1-79 W@z /| 486 ; 0 QH 1584 543
CH
1-48 551
HO
1-49 546
1-50 506
1-51 H3CHLC o ¢ 548
1-52 il = 532
-
1-53 FaC i 544
C)o F
1-54 o4 563
oOH F
1-55 o4 577
~ -
OCH,
1-56 Q i 508
H3C: Q
F
- F
1-57 Q 545
Hsol C
F
1-58 508
H3CO:Q-
HO
1-59 OH F 532
HO
1-60 )._< >_ 528
FaC
F
1-61 HO 510
H30: Q
F

HO- (
ONyVv



1-82 F 506 H3C HO CH 1-83 HO H 504 H CO 1-84 H3C\ /
488 HO CH3 1-85 F 520 O\ / HO 1-86 486 HO 1-87 HO
WO 288403055 CO 1- 88 HO 488 HC 1-89 0 H3F 490 1rODUR082@13454

HO OOH 71 WO 2005/103055 PCT/US2005/013454 1-91 _ F

508 F\ / OCH 1-92 F 510 F\ / H3C 1-93 F 506
H3C 1-94. F 492 \ H H3C 1-95 P/ 475 H3C 1-96 H3C OH

_ 488 |1-97%F 5p8 H3C F_" 492
Ho—z

CHs
1-63 F 534
o
HsCO. )\S:
1-64 @] 502
OH
1-65 o—@— 518
(0]
HO
1-66 o—@— 532
0]
HaCO

1-67 HO—\ ,-\_/-<F 522
HsCO

1-68 HsC. FC 490
Q

1-69 :‘: 490
O
F
1-70 HaC. C 492
Q

H
1-71 0 456
’Q

1-72 468
1.73 H3C>,._©_ 502
0]

1-74 HSC>—©— 504
HO

1-75 F 520
(O-j ’>-—
(@]

1-76 Hscop' 490
HO
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1-98 0 -N 473 HC 1-99 H2 \ / 457 1-100 O\ / 502

1-101 F 504 HC O 1-102 HO 475 HC 1-103 527 N H3
wa284088 HO OCH 72 WD 2005/ 103055 PCT/ US200B¢DLSA821013454

1-105 504 HO H OCH 1-106 F 504 t~,P- 1-107 \ 473 N

H3C 1-108 H3C H 488. 1-109 0 502 / HO 1-110 469
1-111 \ /517 H3CO- ~( HN_1-112 F 535 HICOM\ / 1-113

F 529 |OYM.H f-114 F @ -p- SYN Cy741- 115 F 515
HO
CHs
1-78 F 546
HO
CF,
1-79 HO@— 486
1-80 p— 472
0
CHg_
1-81 543
g N
\ — CHs
1-82 F 506
H3C7:
HO CHs
1.83 HO\A 504
H:CO
1-84 p 488
HaC
HO CH,q
1-85 F 520
O
HO. J\Q
1-86 g— 486
o
1-87 }_<:>_ 504
HzCO
1-88 p— 488
HO
HqC
1-89 0=§CH"’F 490
1-90 F 522
HO :
OCH4
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ad "N 1-116 F 529 r--P- NYO CH3 73 WD 2005/ 103055
PCT/ US2005/ 013454 Exanple 2 F NH2 _N N N, N ~ CH3

WO 2005/1033 N=' H CH3 NH2 F NH2 N NN ~0 CH3 StREI/LSW0M13454
NNZ NN[5CH3 C-\-NN-\NStep 2 TBSH CH N 3
Exanple 2 Step 1: Conbi ne the product of Preparation
4 (0.173g—0-54 ) the product of 5 Preparation 56

"""" {0.090g,] 0. 55050l ) |n DVF

(0.367¢g, 31-99mmpl) and
(6nl). |Heat at [120C 2#k d—-concentrate. Purify by PLC
product ds a vyellow solid.

to obtain the pjperazing
Step 2| To the [produc? HStep 1 (10.149g, 0.24mmol) in
THE ( 5p—ate—FBAF {4+ —3ig—FHR—0-—29+1,—0-—2Dmml ) .
Stir 18h &% concentrate,~Add MeOH (5n&B)0 stif,
filter 10 and wash t rd witth MeOH Dry|to
obtainfthe titlle cogﬁodg as an offf-white soljd, M
We 506| (M+l). Iin sim #arsfashi on, |enpl oying the
appropfi at e,chljori de Trom PFeparai|i on toget her with
boEe &

Preparat i ,| prepare fol |l om ng ounds: F NH2
/" \ NNN., N N}-R yy =NN H CH3 Exanple R M5 W
2-2 49p 2-3 508 2-74 r 570,572
OH
1-94 F 492
HsC
3 SH
1-95 }\)— 475
HsC
o
1-96 HzC— : 488
1-97 i 508
ch—é F
(@) 9 N
1-98 H_ - 473
HeC . I
- HC. /=N
1-99 \__<\ \ )— 457
1-100 Oﬁ@— 502
\.d
1-101 j: 504
H38 0
H =N
1-102 )_.< — 475
HaC \_/
1-103 527
0
HsCg
1-104 p— 504

HO OCH,
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2-5 OCN 527 2-6/ 503 2-7 ]

493 74/ co 2-8 \ CN 517

2-9 CH 506 15 74 WO 2005/ 103055 PCT/ US2005/ 013454

we@sphes8 J H2 CN HO H N N N H3 CO Treat theP@r/os2e0$/013454

of Preparation 4-5 with the product of Preparation

72-5 according to Exanple 2, Steps 1 and 2,

to obtain

t he ti t+te—eenrpopnrd—as—an Ff whi-t-g ':cnl'r* e
539 (Mr1)1-18%anple 4 F C NN N5sg40 HO v ~N N~
~ Di ssolve the product o anpl e |1-18 (0. 1813,
0.37mml ) in THE (SOHb NaBH4 (0 070g, 1. 8mmol ).
Stir atr—RTS3ir—thenm66¢C LIF SWIILCI tr-ate—atd—a d 10
CH3OH (1 PP, Filter te=Obtain the tibPé conpound as
a yellpw solid,| M50 W 492— (Mtl).| Exanple 5 NH2 HN /
\ NNNNNO |N~N 1INDO ssol ve the product of Exanple
1-25 (J 359, 0./62nmmol T ba TFA (8ml) cooled 15 in an
ice bath ?ﬁ 1 h, cong rate, and trzgt the residue
with 7N mst angl i ¢ NHS3. ncentrate aﬁ purify by PLC
to obtain the tfitle ® und as a|yellow solild, Ms:
me 471 (I\/l-|-1\ l:vanml e BONER N\ 1~ N-NNN O H3C- ~ N
0 N 20 Tol 110& product ch: Hz:\rrpl e % (0.989g9, 0. 19mml)
in DVMF (5m ) add DI PEA .041 m | 0.23mmol) jand
acetic| anhydride (0.02 0.23mmul ). Stir 2h,
concenfrate, tireat wi and{filter to gbtain the
title coqp%l@d as a d, VE: %82513 (M+1)
HO
1-110 _Q‘ 469
NC
1-111 O 517
HsCO—< Q
HN
1-112 i 535
‘ 0O
HsCO—< g
HN
1-113 ,j 529
0N
b
CH3
1-114 ﬁ 545
SN
Y .
CHy
F
1-115 515
O
&N
1-116 :,<F 529
N O
Y
CHg
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Exanple 7 F NH2 ~NCN-\JNO 5 H3C CH 3 N 75 WD

2005/ 103055 PCT/ US2005/ 013454 Treat Exanple 1-51 with
woreaolgtb3osy nesi um brom de accordi ng to Prepar at PORUSBB5/013454

(THF solvent) and purify by PLC to obtain Exanple 7, a

yellow solid, M5 me 534 (M+l). Simlarly, treat

Exanpl e 1-53 with nethyl magnesi um brom de and purify

by 5 PLC to obtain Exarrpl yel | ow solid, Ms:

me 506 (M+l). F NH2 (IBNNI\ICN.;;\IO H3CExaane72

N Simlarly, treat_ the 2- fluoi’g\ al og(Pof Exanpl e 1-2

I

(prepared anal ogo si um
brom de and purify E&-@t t |nNEx le 7-3, a
yel low solid, me 518 (MHIF. F NH2 -11 NN\N 1

/ 10 Examp) e 7-3MEHn sinilar fashion wit
|sopropy,krrﬁ nesi um brom de prepare Exanpl e)\ N
NG N

vl 50 e e
Exarrpl e /- 4
NH2 N NNO~|-U HO N 15 FFNP'Q\EF’Z

Steg=XamInbife the product of Preparation 4 (0.173g, 0.54mmol), the product of
Preparation 56 (0.367g, 1.09mmol) and Ki (0.090g, 0.55mmol) in DMF (6ml). Heat
at 120°C 24h and concentrate. Purify by PLC to obtain the piperazine product as a
yellow solid.
Step 2: To the product of Step 1 (0.149g, 0.24mmol) in THF (5ml) add TBAF (1.0M
in THF, 0.29ml, 0.29mmol). Stir 18h and concentrate. Add MeOH (5ml), stir, filter,
and wash the solid with MeOH. Dry to obtain the title compound as an off-white solid,
MS: m/e 506 (M+1). |

In similar fashion, employing the appropriate chloride from Preparation 4
together with Preparation 56, prepare the following compounds:

NH
" AN
\ NN “-R
HO N=
H CHa
Example R s MS m/e
2-2 L3 492
i B
2-3 A 508
] B
2-4 /(;135 570,572
2-5 3 527
2-6 \N—/ 503
2-7 /E;) N 493
2.8 AN 517
2-9 AN, 506
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15

OON HCH3 HCH3 Step 1: Treat the product of

Preparation 2 with the product of Preparation 56
w@ewonaeiory) to the procedure of Exanple 1 to obPEI/NS1008013454

silyl ether as a yellow solid. Step 2: Deprotect the

product of Step 1 according to Exanple 2, Step 2, and

purify by 20 PLC to obtain the title corrpound as a

white solid, MS: We 492 (Exampled S|mlar fashi on from

Preparation 56-2 prepare t he enant,{”xp pl e 8- 2,

alsoawhitesa_gr(llD n1e 492

2005/ 103055 P

HO N, NJ Exanpjco 8- rf)}n- Soarht i O 69 prgpﬁ"r_g .
I |l ow solid 518 (M+l).
aﬁ%wp@dqﬁtﬁ?f rﬁpa'Bt'Qﬁﬁ‘ e Vﬂlh thezproduet ohPreparation 72-5

acc&ﬂﬁ@qgﬁmglé% gtﬁﬁéﬁl\?@%ﬁ ﬁ)tgm tl\eatut%rﬁpét?@ %ﬁﬁrboff-whlte

solicB-MSH3(® 8B RMert) t he product of Preparation 69-2
prepare Exanple 8-5, a yeEI ow fol id, Ms: W 500
(M), NH2 NNNO Nu N Exanple 8-5 From
Preparation 56-3 preparFe Exanpl e 8N|62 a yeI | ow solid,
ME: W 474 HgC N’ N- N

e N
Dissolve the product of Example 1-18 (0. 181g, 0.37mmol) in THF (30ml). Add
NaBHj, (0.070g, 1.8mmol). 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 492
(M+1),

Example 5

—\ N‘kN'N\ O

N—-

Dissolve the product of Example 1-25 (0.35g, 0.62mmol) in TFA (8ml) cooled
in an ice bath. Stir 1h, concentrate, and treat the residue with 7N methanolic NHs.
Concentrate and purify by PLC to obtain the title compound as a yellow solid, MS:
m/e 471 (M+1).

Example 6
NH,

SaTeTN STy
H3C—(\ \-—’_\— Y

To the product of Example 5 (0.090g, 0. 19mmo| ) in DMF (5ml) add DIPEA
(0.041ml, 0.23mmol) and acetic anhydride (0.022ml, 0.23mmol). Stir 2h, concentrate
treat with MeOH and filter to obtain the title compound as a white solid, MS: m/e 513
(M+1)
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15

20

10 (MF1). NH2 N NNNNO - - NN HO Exanple 8-6 H
CH3 Li kewi se, from Preparation 56-4 prepare the
wepastooser Exanple 8-7, also a yellow solid, PGBUSI0N&013454
474 (Mr1). NH2 / \ NNV NNO - ~NHON Exanple
8-7 CH3 15 Fromthe product of Preparation 75 (no TBS
a vellow solid, M

i » - 8! . M .
Pr; ?’%@E%%Efe.r P i BBy mssoes ust b ersidko 8GO Rreparation
. 7al .
o8 OE o o Ot oy FCle bt Extirg 7, S9CHoR R, 15 mo s

(M+ )-9, a yellow solid, Ms: W 518 (Mtl). F NH2Z N N N

: - tion 4-6 .
and DI, ks ExAnge oL v ARBLBESEA! Blapfie g purity by
PLGCstol ohtainvBxamples 22, @vellpw FolRHRN e 508! (MM N N N
Exanpl e 8-10 OH Exanple 9

. NH,
HaG —\ NJ\N"\{ 0
HO N N x
HC — _\—N/E/LNFU
Example 7-2 N=

Similarly, treat the 2-fluoro analog of Example 1-2 (prepared analogously) with
cyclopropylmagnesium bromide and purify by PLC to obtain Example 7-3, a yellow
solid, MS: m/e 518 (M+1).

F /LHZ
HO — NTNN O
N\_/N_\_NJE/L‘NW
Example 7-3 N=

In similar fashion with isopropylmagnesium bromide prepare Example 7-4, a
yellow solid, MS: m/e 520 (M+1).
NHg

F
HQ :( Y N‘kN"‘{ \O/
H3C — \NJE)\N
Example 7-4 CHs N
Example 8
NH,
F'
/am NJ\N'N\ O
HO N=
H CHg
F F /I\de N o
//\  Step1 ™/ N7 N Ste
— = p2
TBS P’N\_/NH TBS 1g;lyN\._/N_\_N N N>_(\—/7 > Example 8
0 0 N=
H CHg H CHs

Step 1: Treat the product of Preparation 2 with the product of Preparation 56
according to the procedure of Example 1 to obtain the sily! ether as a yellow solid.
Step 2: Deprotect the product of Step 1 according to Example 2, Step 2, and purify by
PLC to obtain the title compound as a white solid, MS: m/e 492 (M+1).

In similar fashion from Preparation 56-2 prepare the enantiomer, Example 8-2,
also a white solid, MS: m/e 492 (M+1).
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FNH 0=9% N JNO \ NN\ N CF3 10 Oxi di ze the
product of Exanple 1-78 with Dess-Martin periodi nane
WO p0oSHEI0sY. Purify the resulting ketone by PLECT/OSHOVE13454
the title conmpound as a yellow solid, Ms: W 544
(M+l). Exanmple 10 F NH2 ~ / \ NNN .11, N N~ O
HON N CF3 15 Treat the ketone of Exarrglug 9 wth
n

hydr oxyl am ne hydrochl ori deFi n pyri di 1 60C, 16h).
Purify by PLC to give th ( t [/en\conpo N el | ow
solid, M3 We 559 (Mr1) \cBkdipl¥Y1 C F N

NNONNO ~N N 78 WBw005/ 103055 / US2005/ 013454

Reduce ExanfxampleB@-2accorCiing to Exanple 4. Purify by

PLE to obtain the title conpound as a white solid,

VBT £2B2ration1G9 prsnare &eyple Boa @ Mellgw selidiMst m/e 518 (M+1).
Exanpl e 1-97 obtain Exanple_ 11-2 as a y@l,! ow solid,

M. W 510 (Mrl). F NH2 N,/N /N;\N N O N;,k’\&{N\-\ \8/ N1/

NO-
D_Q’N\_/N_\_NJE/L\NFU
Example 8-3 OH N
From Preparation 70 prepare Example 8-4, a white solid, MS: m/e 522 (M+1).
F
N\._/N NJE/L\N \_/
HO N=
Example 8-4 HzC “—OH

From the product of Preparation 69-2 prepare Example 8-5, a yellow solid, MS:
m/e 500 (M+1).

e
\ NTNN O
N\_./N\_N)E/E N>_(\—-/7
HO N=
Example 8-5
From Preparation 56-3 prepare Example 8-6, a yellow solid, MS: m/e 474
(M+1).
Ho
A
— N NN, O
HO N=

Example 8-6 H CHs

Likewise, from Preparation 56-4 prepare the enantiomer Example 8-7, also a
yellow solid, MS: m/e 474 (M+1).

e
Vo N“ NN O
HO N=

Example 8-7 CHs
From the product of Preparation 75 (no TBS protection) prepare Example 8-8,
a yellow solid, MS: m/e 518 (M+1).
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HO F Exanple 11-2 CH3 Simlarly, fromthe product of

Exanpl e 1-107 obtain Exanple 11-3 as a white solid,
woB0smwsH75 (ML), NH2 N NON N O N u "N 1 /PCFNSH/013454

N- Exanple 11-3 CH3 Exanple 12 10 In simlar fashion

to Exanple 2, Step 1, enploy the appropriate chloride

from Preparat|on 4 together W th Prepe}\l%Nl on 80 to

prepare the foll owi ng conpognds: F NH2

N-NN H N Exanple R B\ /12 CN 5 NN-- 22\
| 540 556 12-3 4 N 07/ AT N Wy -5 N
570 H3CO 12-6 F 557 N 12-7 N_ 5 79 WO

2005/ 103055_ PCT/ uszoos/ 0NR454 12-8 H3 }=N 554 12-9 7
530 12-10 Fxample 8-8

From the product of Preparation 76 prepare Example 8-9, a yellow solid, MS:
m/e 518 (M+1).

F He
Fam NNN, O
A Y,
HO N=
H
Example 8-9
5 From Preparation 4-6 and Preparation 69, prepare Example 8-10, a yellow
solid, MS: m/e 529 (M+1).
NHg
F N_.
Example 8-10
Example 9
NG
N NN,
N_ —\._ N N
0
CFs
10 Oxidize the product of Example 1-78 with Dess-Martin periodinane in CHxCl..

Purify the resulting ketone by PLC to give the title compound as a yellow solid, MS:

m/e 544 (M+1).
Example 10
NH,

F’
™\ N*NN\)_@
HON N=
CFa

15 Treat the ketone of Example 9 with hydroxylamine hydrochloride in pyridine
(60°C, 16h). Purify by PLC to give the title compound as a yellow solid, MS: m/e 559
(M+1).

Example 11

NH,

HaC

: NJ\N N o
e
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10

12-11 -7lI') 530 12-12 j 530 12-13 H3C 0O 544 11
Enpl oy the appropriate chloride from Preparation 4

w0 ogetiiBess wi th Preparation 81 to prepare the POI/USA051Q13454
compounds: F NH2 n NON N}-R uN~- NN N o0 Exanple R
I\/SV\é 12-14 CN550 12-15 526 -0/ 12-16 N 540 -

Slmla om Preparation 77-2, prepare
oo BoAmpladl-BO,aerPBIRG it EHamps 4. (Fusis by RIR19 obfain the
title Ubﬁwd&uh‘d é\éawh‘nﬂ@ s%h\d Ms: rNeiéQ FI\W+ C O CH3 From

Preparation 77-3 prepare Exanple -18 as a yell ow
sobirgilans from dhenpeedin of FxampletEd7 pbiain Examiple 12 Abla yellow

solid” l\hé]_ﬁ'l% 91%({,\/}{\9 2005/ 103055 PCT/ US2005/ 013454

NH
F 2
J\N

N o
FrO R
HO F N=
Example 11-2 CHs

Similarly, from the product of Example 1-107 obtain Example 11-3 as a white

solid, MS: m/e 475 (M+1).

NHp
J\

7\ NN \__0
SrOn S
HO N—
Example 11-3 CHs

Example 12
In similar fashion to Example 2, Step 1, employ the appropriate chloride from

Preparation 4 together with Preparation 80 to prepare the following compounds:

F

N

HaC)
Example R MS m/e
12 ‘C}CN 565
122 ) 540
12-3 Q= 556
\_/
12-4 9 554
HaC
125 0 570
HaCO
12-6 _@F 557
127 N 565
\_/




From Preparation 80, prepare Exanple 12-19 as a yell ow
solid, M5 me=554 (M+l). F NH2 NN /\ N -\ ANN K-

w@EgMhidsH3C H3C~-N Enpl oy the appropri ate chlpPeT/tig2005/013454
from Preparation 4 together with Preparation 5 80 to
prepare the follow ng conpounds: F NH2 / \ n N NON N
"~-R - J-=N-_N_OHIC N _NFxanple RMS W 12-20

540 --0/ 12-22-§ 50 12-j 530 Frlom Prep. 91
prepare Ex| 12-23 as a yel L.g@jol id, N5 me=526 {Mtl)

F NH2 N N N—NNS N-o ivN.. EromPr par e
Ex. 12-24 as a2kl lpw 10 Sﬂil_\)al M5: nif e=5830(M+1l). F
NH2 H3C) - N A—AN-NNNMNOQh N--/ N N H3C From

Prep. 82, prefmie Bx. 12-257as a yel | dw soksd, M5
-

m e=540 (Mr1) F NH2

12-11 /[[\I% 530
12-12 g 3 530
12-13 SN 544
[ 2
N

Employ the appropriate chloride from Preparation 4 together with Preparation
81 to prepare the following compounds:

NH
F J\ 2~N
™\ N”'N >R
N\._/N—\_N)F/L\
Q
Example R MS m/e

12-14 j 550
12-15 _,\'\“_=/> 526

12-16 ‘Stl—:) 540

HaC

Similarly, from Preparation 77-2, prepare Example 12-17 as a yellow solid, MS:
m/e=554 (M+1).

F e
e N \>__<\‘_=>
N N=

\
HSC’QO CHg ‘
From Preparation 77-3, prepare Example 12-18 as a yellow solid, MS:
10 m/e=540 (M+1).

e
™\ N* N"\{ N=
/k')l \ F N

HeC” 0

80



HBCrN/ A\ n NW\NN N ONNN\ -N\ / N From Prep. 83,
prepare Ex. 12-26 as a yellow solid, Ms: me=525
W@ 203030557 NH2 N N NON NN HN NJ r~ 15 N\ Fronufoepo134s4
83-2, prepare Ex. 12-27 as a yellow solid, Ms: nfe=553
(M+l). 81 WD 2005/ 103055 PCT/ US2005/013454 F NH2
/-\ANN1Il N, NN HNN= HC N~ CH3 From Prep.
pr EpRINE reparatinmB0, 4y epaigeFxaMPil 2d 9 agsa vellewsalid, MS m/e=554
1). FNH2 NN ON~ CH3 FromPrep. 84, prepare
. 12-29 as a yeIIowsolld M5: m e=554 (M+l) F NH2 N
N N\ NNON-j H3C N~ 5 CH3 FrNHmPrep 78,

prepare Ex. 12-30 as yeIA—QW soIN =556 ( Mtl)
F NH2 NN N ANN N= r/pareEx
1231asaye||ow60|d F NH2 / \

N N NN, N N

(M+

Employ the approprlate chloride from Preparation 4 together with Preparation

5 80 to prepare the following compounds:

e
N\’ N\:}—n
Hso*‘

Example R MS m/e -
12-20 _® 540
12-21 oy S 530
12-22 /E;) 3 530

From Prep. 91, prepare Ex. 12-23 as a yellow solid, MS: m/e=526 (M+1)

N-\_ )j/L >—&__>
(\
From Prep. 82, prepare Ex. 12-24 as a yellow
10  solid, MS: m/e=554 (M+1).

From Prep. 82, prepare Ex. 12-25 as a yellow solld MS: m/e=540 (M+1)

HsC N=
=N
0 N )D/L >—Q
From Prep. 83, prepare Ex. 12-26 as a yellow solid, MS: m/e=525 (M+1).
E NH2
N—\_ )j/L >_Q
HN

Ny

15 '
From Prep. 83-2, prepare Ex. 12-27 as a yellow solid, MS: m/e=553 (M+1).
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v~ N O N "N 10 Exanple 13 In sinmlar fashion to

Exanpl e 12, enploy the appropriate chloride from
w@e@pasmss on 4 together with Preparati on 85 toPQI/ERENE013454

the followi ng compounds: F NH2 N N N~NN}-R ~N N N

H3C ON 15 Exanple R M5 mle 82 WD 2005/ 103055

PCT/ US2005/ 013454 13 \ ~ 541 13'%1 555 HC 13-3 CN 565

\/ 13-4 N 619,621 1B-5 H3C 545)\H$3-6 559\ / In
simlar fashion, e mappr ﬁrﬁlﬂ oride from
Preparation 4 toget L h N\, 3N 096 to prepare
the follow ng coppgnds: F NH2 n=X- _HMC N H3C\N
Exanple R M5 W 7\ ~ 541 13-8 555 - Q'-|l H3C

13-9 N 565 .5 FromdPreparation 87, prepare Exanple
13Filc9maF5re§. 3'.5:3! E)roe\ﬁa??éx‘?m% asm a%/_eﬂ%\?v solid, MS: m/e=540 (M+1).

F S'\Hz
™\ N* N'\{>_<\'_=>
N\_JN—\_N,E/‘QN \_/
\=

o)

Ny
CHs
From Prep. 84, prepare Ex. 12-29 as a yeliow solid, MS: m/e=554 (M+1)
NH
F 2
e NJ\N’N\ N=
\._/N_\_N)j/“\N .7
o N= HsC
Ny
5 CHs

From Prep. 78, prepare Ex. 12-30 as a yellow solid, MS: m/e=556 (M+1)

F e
—\ NZNN, N=
‘ N\_.JN_\_N)j/“\NF@
S \ N=
H3C’(\N
From Prep. 79, prepare Ex. 12-31 as a yellow solid, MS: m/e=526 (M+1)
NH
F AL 2
™\ N~ N"\{ N=
O N=
N
10 Example 13
In similar fashion to Example 12, employ the appropriate chloride from

Preparation 4 together with Preparation 85 to prepare the following compounds:

NH,
F AN
N/—\N N”'N MR
\— _\_N)E/L\N
N— N=

H3C’QO-N

15

Example R MS m/e
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(Mrl). NH2 N NN O NO N H3C-C N.N 10 From

Preparation 85-2, prepare Exanple 13-11 as a brown
wa@eisdo30rs: nf e=537 (M+l). 83 WD 2005/ 103055 PCT/US2005/013454

PCT/ US2005/ 013454 NH2 N N N., NN N N N H3C

H3C-CO. N From Preparati on 88, prepare Exanple 13-12 as

a brown sph-d—MS—me=555 _(Mt:1) E NH2 N---\ NNN

H3C N N="| H3A3 5 anmpl e NH2 N|N~-NNsgfN "N | HO N

OCH3 In shmlar fashion to ple 12, enpl oy

Preparatipn #38 taget hern.\é\n_'{:? Prepanati ogg®5 t o
X

prepare the titl e |conpou s/a yell ow solid, M

n e=533 (M+1l). Exanple ;ﬁc
Exanpl e 1p—combiePreparation—4-8—{ogether—w-th
tlhe

Preparatijon ¥3to |prepare th€Nitle ¢onpdaB, a|tan
solid, M nle=565 (Ml) NH2 / \{NN N., N N[N

In sim{lar fashion to

v~N~ 'N NN H3C| H3C \ xanmple 16 Sinmilarly to
Ex. 12, cionbieg Prep. 4-6 w=hh Prep. |925{®p gyepdre the
title ‘3\j/> ’
Br
13-5 HsC 545
3
0
13-6 N= 559
\ 7
E

In similar fashion, employ the appropriate chloride from Preparation 4 together
with Preparation 86 to prepare the following compounds:

F e
— N? N’N\>_R
N\_/N_\_N)E/k\N
O+ N=
HSC’(\N'N
Example R MS m/e

137 _® 541
N=
13-8 . _.g\_'/> 555

13-9 j 565

5
From Preparation 87, prepare Example 13-10 as a yellow solid, MS: m/e=523
(M+1).
Ho

— N‘LN"\'»_{\]D

‘QN\_JN—\_N)E/L\N \_7
H3C’(\N'N
10 From Preparation 85-2, prepare Example 13-11 as a brown solid, MS:

m/e=537 (M+1).
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15 conmpound, a yellow solid, MS: nme=584 (M+l). F 2

11, / V' N NNN N~NJ H3C~/ \ O HOCH3 20
w®pevshedosy, from Prep. 4-8, prepare Ex. 16-2, BCHEF1008M013454

solid, Ms: me=598 (Mtl). 84 WD 2005/ 103055

PCT/ US2005/013454 F NH2 / \ NNNNNN - "N\ / NN

H3C \ HBC AO HOCH3 Simlarly, conbine Prep. 4-6

with Prep. 93 to prepare Ex. 16-3, 2ye||owsol|d

M5: m e=570 (Mrl). F rN%_ N NN’ Nl\ HSCA/ \
YO OH5 Sinilarly, 16- 4,
a yel l ow solid, I\/ISN 584 (l\/H-l F 2{3(‘3 \ N NN N-

N-,iNNN N N 0 CH3 Sim arly, corrlt):ne Prler)d
4- Er%fﬁg%%@% ;% BrEmplo 18- qﬁ%@qyrgwog\gh NVi: /e=555

(M+1).
F EHZ
ol\f N/_\N N= N'N\ '\\'—/
HSC/L\N —v _\_N)E/QN

= HsC

5 Example 14
NH,

F NN N N=

N=

OCH34
In similar fashion to Example 12, employ Preparation 4-6 together with

Preparation 65 to prepare the title compound as a yellow solid, MS: m/e=533 (M+1).
Example 15
In similar fashion to Example 12, combine Preparation 4-8 together with
Preparation 89 to prepare the title compound, a tan solid, MS: m/e=565 (M+1).

10

H
F J\NQ.N N=
NI ))/'*N>_$\—>
N= = HsC
HSC \ /N
Example 16

Similarly to Ex. 12, combine Prep. 4-6 with Prep. 92 to prepare the title
15 compound, a yellow solid, MS: m/e=584 (M+1).

I\
N N—\_ )j/L >_Q
H3C
CH3

20 Similarly, from Prep. 4-8, prepare Ex. 16-2, a yellow solid, MS: m/e=598 (M+1).
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H3CO-O 10 Simlarly, fromPrep. 4-8, prepare Ex.

16-6, a yellow solid, M5 me=584 (Mtl). F NH2 \ N N
WORGBIOS0B / - N N NJ H3C H3COA \ O Siml arlBCT/U8085/013454

Prep. 4-20, prepare Ex. 16-7, a yellow solid, Ms:

me=588 (Mtl). FNH2Z NN NN' NN Nv N F H3CO-C

\ O 85 WD 2005/ 103055 PCT/ US2005/ 013454 Exanple 17 F

NH2 / \ NNNNN NNFHIC-ON t'HSInS|mIar

fashion to Exanple 12 nbrne Pr gyraing -6 Wi th
Preparation 97 to pr o g%% d, a tan
solid, MS: m e=585 Ml). 5 Errpl(gg he la:m)roprlate
chl oride fromHg ion 4 with Preparation 97 to

r% conmpounds: F NH2 / \ N N NON

3
NI@ wiﬁ!PP(r:e'_;')S. 9% t%xﬁ‘rré%?e EXN? 6-\?; a yellow solid,

prepare the foH

1795y, Gofiing

MS: m/e-570 (M+1).

F NH,
A
N’ X
N\__, oy >—\_—>
he. A -
5 Similarly, from Prep. 4-8, prepare Ex. 16-4, a yellow solid, MS: m/e=584 (M+1).
F
N_
N HaC
1
HO 0
CHs

Similarly, combine Prep. 4-6 with Prep. 94 to prepare Ex. 16-5, a yellow solid,
MS: m/e=570 (M+1).
NH

F X
/\ N~ N"\{ N=
‘§—=_§\N\__/N--\_N)?/‘tN>_&\:/>
N N=
HSCO\/QO\

10 Similarly, from Prep. 4-8, prepare Ex. 16-6, a yellow solid, MS: m/e=584 (M+1).

n

5N )j/k *’3—_>
HsC
H3CO\/k
Similarly, from Prep. 4- 20 prepare Ex. 16-7, a yellow solid, MS: m/e=588
(M+1).
' NH

F
™\ NJ\N"\[ N=
N\_/N—\_N)j/bN W/
N~ N= F
HSCO\/QO

N
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603 ~-i -)/ 17-4\ / 609 QN 17-5 H3C ~,- N 589
Simlarly, conbine Prep. 4-6 with Prep. 96 to prepare
wWE20051730685 a white solid, 10 M5: me=571 ( M+1pCT/BSNbBE013454
NN / \ NN\ ANN N H3COO0 NN Enploy the
appropriate chloride fromPrep. 4 with Prep. 96 to
prepare the follow ng conpounds: 86 WD 2005/ 103055
PCT/ US2005/ 013454 F NH2 ExampleRi NR N, - v ~N
H3CON J -Exanple R M5 W_ 17-7 N 58)RH,- QM H3C 17-8
QV N 589 17-9 \ / 595 _f17-10 H3 N &75\Si giLarly,
conbine Prep. 4-8 wit ﬁfJ_\ bp@Ex
17-11, a white solid S e= ) NH2 / \ N
NNNNN - N,NUYy=\ NN H3C BH3C ~a N Sinmlarly,
conbi ne Prep. BB mgM Prep. 98 to prepare Ex. 17-12,
a tan solid, MSCmge=624 (Mrl). F NH2

In similar fashion to Example 12, combine Preparation 4-6 with Preparation 97
to prepare the title compound, a tan solid, MS: m/e=585 (M+1).
5 Employ the appropriate chloride from Preparation 4 with Preparation 97 to
prepare the following compounds:

NH,

F‘
N NJ\N r\{>‘—R
Iy
N=
H3C>((O
CH3
Example ‘ R MS m/e
N=
17-2 \ P 599 .
17-3 —-g_—> 603
F
17-4 —Q 609
e CN
17-5 aC N 589
o

Similarly, combine Prep. 4-6 with Prep. 96 to prepare Ex. 17-6, a white solid
10 MS: m/e=571 (M+1).

bl

NH
F 2
NN N\
\_/ _\_.N)?/L
N

HeCOA N
Employ the appropriate chloride from Prep. 4 with Prep. 96 to prepare the
following compounds: |
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NN Nub ANN\/ 7 N~ NN H3C HNY ''CO N 110 Exanpl e
18 FNH2 NI NN NN/ \ VN_NHC HICMNMNNNSs 10
w@kBsMne30s3 mi | ar fashion to Exanpl e 12, conbi nePCT/US2005/013454

Preparation 4-8 with Preparation 95 to prepare the
title conpound, a tan solid, Ms: me=584 (Mtl). 87 WO
2005/ 103055 PCT/ US2005/ 013454 Exarrplﬁ 19 F NH2 N
N-\- N ,NN N ~NNC-/FInS|mIar %hlonto
Exanpl e 12, conbine Pre M )Brﬁepar ation
36 to prepare the title Qw solid, Ms
nm e=512 (M+l). 5 Bec e of their a osine Al a
recept or ant agaa fNvity, conpounds of the

present invention are-useful in the treatnent of

depressi on,| £adRbid Ye functi di seasps

neurodegene-r—aﬁ-v-gié Seasts aﬁ\jn as—Patki I".ou..rnfge

di sease, seéni qg-7depentia T\i Al zhei per' sgdi sease,

psychoses, |attentioh deficit M¥sorders|, EPS,

dystonia, RLS and PLMS. InHgarticul ar,| the conpounds

of the pregentzigivention canN¥g i nprovle

not or - i S ' (§8§ $
npaijr ment dug to neur generat| ve diSeases

such as ParKki nson' s di seasg¢. The ot her agents knpwn

to be usefuyl ip_dhe treatne f Parkinson' 5d| sease

that can be a(]mnls ered in nmbi nati ogn w th™t he

conpounds @f formillh | incl udeCN L- DOHA; dopani nergic

agoni sts suchiagoqul npi rol'ds RPi nirolle, pEgy pex Dl €,

15 pergolide and br ormcrl ptuf¢ MAO- B |i nhi bitors such

as depr enyl—and——seteg-tt+nre—B3 SorA-dee ey ase

i nhi bitors such as carbi dopa and benserazi de; and COMI

i r$mbiatrlw sombite Pep. a8 AbIrerep) 83ENRERPRANE Ex| ﬁ7tﬁ @ white

SO"dfm :%tl ?‘&Hﬂghe term"at |east one conpound o

that one to three different
compounds of fornula | nay be used Ny, a pharnmaceuti cal
20 conposition or nethq

B of of treat gt Prgberably one
N°N
conpound of fornul a @ NJS NYNF@
N 3 N" HsC
HaC AN
Similarly, combine Prep. 4-8 with Prep. 98 to prepare Ex. 17-12, a tan solid,
MS: m/e=624 (M+1).

NH,
i NN N=
N N—\_ )j/\eN W/
V N T NN H3C
HN\H/QO.N
O
Example 18
NH,
NJ\Nr\{ N=
N N*"$\__/>
H30
HsC. N’L‘
CH3

In similar fashion to Example 12, combine Preparation 4-8 with Preparation 95
to prepare the title compound, a tan solid, MS: m/e=584 (M+1).
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Simlarly, "one or nore agents useful in the treatnent

of Parkinson's di sease" neans that one to three .
walrdobremss agents, preferably one agent, may beCT/ESINOH/013454

a pharmaceutical conposition or nethod of treatnent.

Preferably, one agent is used in comnbination with one

conpound of formula |I. 25 _The pharnacol ogi cal activity

of the conpounds of the i was determ ned by

the following in vitro_and in vi nggssays to neasure

A2a receptor activit Human A hne Mana and Al

Recept or Conpeti ti | As r co Menbr ane

sources: 30 Ala: Hu ARe’ A S neNRe tor

menbr anes, Cat alNg~#RB- HA2a, Reb&pt or 73®i ol ogy, |1 nc.

Belr sivilal asHYGh t@E‘xHFrﬁ‘Jlé Q2150@6%@@%5‘&3({?%@?%&&[3‘?’reparatlon 36

dilution buffer (see
to prepare thyemtity GQGWSWndAQSIQVO\B@IOﬂl@r MIS: weies54 e M Tut i on

?é&%@%y%%t %W%énm%?geggﬁg% ﬁ'@g%al%g{ %&%ﬁntgu??rgpounds of the

preant hmveobbns aRrh usphﬂtiretr&rﬁréarrmhtSaldlepees{sﬁbﬂmwgaﬁlvb flinctfon

dlse@gﬁ ap gtlé ﬁ‘@emgm %e%%?)gg%agnpy@%lnagn sydisease, senile
dembhﬂé@@ﬁn AlAbéimdr8tliss¥da, %@?@H@s&uéﬁeﬂ’uéb{ @bh@%b%orders EPS,

shanPhar maci a Bi ot ech,  Pi scat away
dyStﬁ?'@pwm PEM ﬂfhpﬂﬁwfae‘in@eonqmmlmdsbqfﬂ@rpresen'elhventlon can

538 AR 240 85 b gtel ok gblex BT parinrs

disepsepared at 2 nMin nmenbrane dilution buffer. Final

Ao LY PR s khSfip 3 Spetdervl e Yeagnerter ot s sisease
that 2988 ddfBhistdkld |ﬁlboml3+ﬁa%ﬁ w;tH‘QﬁE'c%%p%tﬁfd% éﬁﬁ‘oﬁﬁﬁﬁquﬁaude

at 400 nM,in conpound [ ution buffer.
L- D@%ﬁer@ﬁpﬁ@'ﬁ@iﬁl%éﬁ@nlﬂ&s@h@ﬁ fAginphate, IOIDlnFFMeNE(aXn(pEBble

sl S b 5, I PR e
DOH}P{\MsmanbxwaSeJinmbmrefsucbramarﬂ%:lolpa dritpbetddyazidet | dHECOMT

. o bN CO ounfl 20 dilution buffer. Test at 10

InhibIGr 2 8t FUFPINFBNAHIHROB UM to 30 pM  Prepare
thhi@%p@éﬁf%ﬁa‘h@ﬁsth@tteﬂ% ‘Gt lé%'st 6RE€H éﬁéﬁ{rioo&ggr ula I means that

npound di | ution buff proc
one @s@é% Iﬁ@f@réféi?mﬁwn%omrmum ey beTased lraa@hwmad:ewtmal

com8of ey B6aRieETBIHL L LERGBHEESE HR0R o oo

u Similadqunemr(mﬁae agentspaefiliic tte frdafmént%f ﬁ&kh:kbn%éease” means

that Ji7& lfo o8 cc)ill ereﬁ{] aée ]’tsngrnefesl%%?y one agent, may be used in a

pharmaceutical composition or method of treatment. Preferably, one agent is used in
combination with one compound of formula .

The pharmacological activity of the compounds of the invention was
determined by the following in vitro and in vivo assays to measure Ag, receptor
activity.

Human Adenosine Az, and A Receptor Competition Binding Assay Protocol

Membrane sources:

Azai Human Az, Adenosine Receptor membranes, Catalog #RB-HA2a, Receptor
Biology, Inc., Beltsville, MD. Dilute to 17 xg/100 w1 in membrane dilution buffer (see
below).
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bi nding) or 50 pl of drug working solution. Add 50 pl

I igand stock ([3H] -SCH 58261 for A2a, [3H - DPCPX for
WQ\1gos/148965 100 , ul of dil uted nmenbranes cont ai NPEUS1965/013454

appropriate receptor. Mx. Incubate at room

tenperature for 90 m nutes. Harvest using a Brandel

cell harvester onto Packard GF/B filter plates. Add 45
AssayBuflecs:osci nt 30 20 (Packard), and count using the

Rl ARG Bl OB vy o Bileq atine (GibcorBRL) +

10 mmmgewy ng an iterative curve fitting program
éExceI Determ ne Ki val ues using the Cheng Pr usof f
ginRoupe Dilugion\gufterp Bulienssls E*m&@@@yf@xe Saline (Gibco/BRL) +

10 @\gﬂﬁg@ﬁz %g&vﬂlérﬂgr fe Swﬁ@ﬂ ﬁ@m@betbylecé@ioé@# 1,169 DMSO.

Prepaxieghireal daily- 200 g are used. The cataleptic state is
i nduced by the subcutaneous adm nistration of the

Lig ﬁam ne receptor antagoni st hal operidol (1 ny/kg,

Azy: 98H}-STH BBBGbeUHtGmt%ﬁﬂhé‘Qs { Avpebshith PBAMASIa Bl8tech, Piscataway,
vertical grldtest or this test, the rats are placed

NJ. gptogkés piaparesah1 nddir mesnbrangsdilutiop lssties! Zinal asgay
con@érgl;aq%r@%oa@ nfngl e of about 70 degrees with the bench
tabl e.

erat is placed on the grid with all four
Ae@&HhMﬁdeAm&fsbatrﬁmmac(a Blom@rp@sa:atawpy, Nde Steek is

I
prorised 7 Pofiyf e FEN G2 ERRERSY sadantiliongad v
Nontspavifiy Bmejmgwt of the paws until the first 10 corrpl ete

%m%_val of one paw (descent Iatenc&/ i S_meas

y Teefletormie nomseeeific bwfan@eaogu@{ SNA GRS ABRESi(REBI, Natick,
I [

MA)a'W%@H%%b%k%‘ﬁ)%%e}é\?e éét%id 8@8%}%&&@9 bufiid! Y

dose rangli
Meﬂm@tsﬂomen@mh@ecmbmm, aoh:l h@bawhNEOA(ﬁBl rmntdx MA).

ol SBE AN BkSL 5, 80 76 Bk d Sl taPEGgeP o,

ConﬁjcﬁJrllaADmﬁmn@n of the Mddle Forebral n Bundle in Rats

lfégu't mal e Spr ue Dow ey rats (Charles River, Calco,
Rare 1 aysic Chy @'ghPﬂi‘q of Qf?mpgeod@m 140@%BMP®Pn Qilute in compound

dllutR?hO@LEﬂ‘éTE "'Ife%t ai”? dﬁbénﬁéﬁoﬁ?%@%&ﬂoﬁf 8 t(?éoﬁ)l\ﬁ’e'i’repare

cage, ree access and
Worlﬂmnwblmbesl at é%ﬁ%coneera%mr@nmmmnpdmrghdwutdm kuftgre| e.

efore the surgery the rats are fasted over
ASS#QEOI%%%U water ad |ibitum Unilateral

6- Pydbmmemﬂ@eérﬁm@rﬂ@@ wéwpla@és ofotdl@sBhgdbRIMe is 200 ul. Add
or ebr ai formed, accor dIEy:Q?,gto t he neth

50 £y GREPPEE chyto futret BB UOART Dincira ot b@ﬁ&159%“@ﬂkmg
soluﬁé@{;@% nd?rsﬂ&%cg&%dlr@rd? I\?E’@NW{;] ggegﬁﬁggﬁz HQM-’SpeCIfIC

110)7 with m nor
bind oaﬁDrtdloé dewg wanking sedttione Add 56 th@mdilstquc({@‘d]eSCH 58261

or 00 PR . PG A SR PR
appr’obnaie rtebeptmt hkir, %cd@emmmbénﬂo@%mﬂé fsi 9?J1ﬁf Rites. Harvest
US'”%@eén @6@5&?@!' *F@efgfﬁétter%ﬁ‘éo ﬁ@gﬁ GGF/R ﬁﬁgéﬁlams i 4dd 45 ul Microscint
20 (PEEHRE), Bfdaint ng.@%ét%?@?@fbgc%ﬂf i Sﬁ\tlﬁ%t?or?Counter

posterlor from br Iatera rom
Determing 1CGso Saluasthalitting dhe dimrdac(e{mgntmvesalmlmg &mrtenadiva gurve

flttmé %réé}gnﬁéﬁ%l PfDeF%SrAﬁ%r kﬂ?al&és using the Cheng-Prusoff equation.
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(Pellegrino L.J., Pellegrino A S. and Cushman A J., A
Stereotaxic Atlas of the Rat Brain, 1979, New York:
wW@@anemors ess). A burr hole is then placed i n PEEUSI00$/013454
over the lesion site and a needle, attached to a
Ham | ton syringe, is lowered into the left 90 WD

2005/ 103055 PCT/ US2005/ 013454 MFB. Then 8 gg
Halopengekingticedcatalepgy bt kata gl of saline with 0.05%

as pAI8igpr §§uéiDa%ﬁeﬁ‘ tsQEhAARE Rk Cid! Sl e 175-200 g are

constant ffow rate o mn asing an
use@ufihe crialeptiediade issinduckd iyvihesfubeutzambdiusi aﬂmiméiratbh of the

clop i 216 hRbol 8RS barof 155303 4o, 3b v Bl stng the
anlnﬁdﬂs onathe \@rrmaagrrurteett eF@Cthyd feht, Lth@% ér@%l&@é&‘ Bn trﬁé Wire mesh

s Benserazjde (25 ng/ kg, ip) sel ected on
covdyqlia2ox44 plexialatsesaust piegRH at @@rﬂng\e &f abaut TQdegrees with the

benét&Hié f Tee rb? istdl8c&d Bnﬁﬁ??nﬁ%ﬂ?éll? %g@%@%ﬂﬁt&%dend extended

__rotameters “(primn
(“frog gppsturatio 'B’aﬂrpsepésum As urtatursl postuwemsl esghtiahfortthe specmcny

o B 43 o TR, S oG5 i et b Bage il o v

complep;e rremesaltef\orte/baw“(besé@w I&ACchrieeRE RS urdBtASRAM Y Sor 120 sec.
r1| stered orally at dose |evels ranging

fb\% QS’“YG And 29eRgeikg attagenists widertgvaduationi émasadmmlstered
orallg at ?ﬁ?%% ﬁ%rfgén%gggﬁle%’r?b‘lf@i@ ? rnﬁ‘pl@cﬁ é?ﬂ:& Qth %efore scoring the
anln‘t%?}seram de (4 mpk, ip) and the eval uati on of turni ng
1 t
b e M T N R —

LD@IEAr(Eseﬁa)ahd\fleﬁ)ocmgﬂ@,ﬂmsm@‘reﬁ@ferrmﬁ@@tl on. Results of
t he bi ndi ng assay on conpounds of the invention showed

A2a Kl, val ues of O 4 to 10 nM with preferred
,,,,, halidslleFotepraimBuadigda Rais3 and 5.0 nM

fo. .
R ST b A5 e
275-800 ghlare asegiroall bxpe@lmiauts Aﬁlae rEteent l(bfouseﬂﬁﬁbﬂw@of 4 per cage,
it AR s B e e P gy
dark ghen. arr@daﬁi}{eﬂﬁé ftl@é‘%@rgéify@i‘fé%ﬁgtare @éﬁ@%ﬁé@ %@qtgﬁﬁt\ﬁgter ad

oral ly at for anti-cataleptic activit
libitupyt 5.~ 25 In the 6 OHDA lesion test, rats dosed orally

e AR Pl L0 BN ST E ifraim bunce

is perfarmed reicdotdingnthuthedmetiictl epsarideeisiby Uﬂgé?@i@umtal O(B/@fn Research
24 1?}@) %%l%g gam)unt f a co ound of fornula |

thhr HERRRATbYOYNBLRIN BRBIREPIOGY, ST (H9168) ,cranto7-1 10),
with mrﬁbrtHHa' Bsoérléfg? tﬁ%ﬁﬁkﬁg@’are od?’n‘lﬂt ﬁ’[étf}? nglﬁ%/l Qtﬁlr@ge}li\aldpate 400

fect. I'n the I"esl
mg/ k@d'm) andtteaated withadsiipraniie (60 nwlcwm)rﬁ@mdn @iiof ¢ BL(DHDIA injection

 orfbiect e AELRL I Bl ol S 3 ron, e

animalsegrarplacedoincd sReSOtakiFrame I skifvvef EHH%RJ]? s reflected and the

ounds descrlbed by this invention, iner
stereﬁﬁeg dinates (-¢- ?aEQ%tSf'Qbf"@"b@iﬂg"@ PR 1% IEEtetaiérlom bregma

(ML),SPBIVén®al trbfittiGta (DV) are taken, according to the atlas of Pellegrino et al
(Pellegrino L.J., Pellegrino A.S. and Cushman A.J., A Stereotaxic Atlas of the Rat

Brain, 1979, New York: Plenum Press). A burr hole is then placed in the skull over
the lesion site and a needle, attached to a Hamilton syringe, is lowered into the left
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91 WD 2005/ 103055 PCT/ US2005/013454 Solid form

preparations include powders, tablets, dispersible
w@r@snbmwsy capsul es, cachets and suppositori eBCT/Ukm®05/013454

powders and tablets may be conprised of from about 5

to about 70 percent active ingredient. Suitable solid

carriers are known in the art, e.g. magnesium
MFR.atha8iug, SWEASHGMSsdeM@daIn 4 all of salirgawith 0R05BEscorbic acid

h I d
as ag@gé‘gl Nk %lﬁﬁ.@%@%cac e%&t ggvor,%? Zﬁp epfi /I: %qn%%In%sgn infusion
purr@OI ”TIﬁIé pbeald i9 WVIIH?_S%WH R Rl ?\PPgﬁI{ItéHd ﬁ']? SLﬂ'glc%Y\(Nound is

%mx such as a mxture o
CIOS@P';?@@II genipalscletida regwa;rforEWeeI@t malted and the

aCﬁ'h,\S‘%Néf:@%{r ?ﬂ%ﬁ'ﬂ% gsc’ ﬁﬂﬁﬁ%ﬁéﬁ%ﬁs nreﬁ%g‘eslw gtISéID?\Ih&Q mg/kg,

ip) plies Beusemizuet Qmﬂgﬂ@nimrancmeﬂ@@tedtdrﬂﬂwe 544i§ Wethd ﬁurﬁB%I of full

dthreb SO|I.d UIdfOI‘m preparations include
contiteraljy I%If bitue 2Hatesinosasies byaguiginategaaisrecters
rmm {BSY) PR Iaﬂﬁdtywd L PRy i
(o ut i Z)ns ?orr parentvgpgl(wll nj g?torb;n llﬁ%ﬁ”géﬁms not included in

the %W@kﬁar ations may al so include solutions for intranasal
.0 swtab e for
R EPEIeR 2t Tl EEERE By SRES AP s Pl teSy ihaima
dopammm rem,hptom supyerdwsntmtyp nDhéab oM, WetBptor antagomsts are

t abl t
adm@ﬁsfgg $ F%gjlggag%éelri Irg|1I §#¢ grma/k%nat dr:f?érent time
pointe!( epama@ 0231)\45&6:@ din] jeRt6A gﬁg %tﬁ%sﬁera"(?ééeegf L-DOPA (4 mpk,

tly before use, | qui orm preparati ons

ip) P@ﬁt erzife i My émt@?dathe ehiiiatian obiurnoing teinalvidri qui d
f I d I
TrSihg RE alife T8Ot ueR | HRTBTR0MG B305E Wek obbineg for
Prefetrr%amompmeseMVeIcommmimdﬁ&if tie@ipesitibhons can t ake
tﬁ fq{ém qé %)r. e(ims, | oti ons, aerosols and/or
P15 Y QR ARG BSSAN ONK9BPUNTS QfrthRdarantion sheved Az, Ki
value¥ oft 18 taaitr M, With!RERIMRY éorhié@@n ﬁé\gﬁfﬁﬁ%ﬁ(@@ﬁé n 0.3 and

M; Ehe art for this purpose. he conpoun
5.0 nj anexarepls; doe gpmqoyndmf&)@rmﬂewz ShéIapIaaKnafc@thMal
pr In suc

i S‘é?gcgtg)tit gﬂ dlbgershﬁu%%ﬂ‘ b&/ ﬁg&ﬁﬁ% r%%%tgr BM{ ggr%%% receptor.
Prefesgasr epmpaurdsg)ohtita investiaf hatéa %Dédth(/ﬁy ¢canging $rim abolt 6 00 to

fective amount to achieve the desired purpose.
abouﬁgggguantlty of active conpound of fornula | in a unit

dcb‘-srefemfedoas@ﬂpbahd@ah@wxa 4@?5%619&%% Iﬁ%g.ééﬁﬁag & when

nore pre erab roma

U'[y to 10
testeﬁéarq %tob"@kg BUC%‘I’[UG?%@‘QP@CWQVIQGH ledsil ar appl i cati on.
Tmt Y, Vv [
sreRebiohoiBean S5 ASRHRy WAE SRS fileranec
comp@undaé)ecf@ﬂmedl 1010-540 hyn fire teetivo- EGUEaﬁsai\,apen%u of the
%ﬁ%gg/ 183'055 PCT/ afeOOS/ 01345wﬁr oper dosage for
SPOLIPAULeDRAteRIY RSt & GRIMBIKALION of subdhieshold
amou@@néaaﬂdnypound of formula | and a sub-threshold amount of L-DOPA showed
a significant inhibition of the catalepsy, indicating a synergistic effect. In the 6-OHDA
lesion test, test animals administered a combination of a compound of formula | and a
sub-threshold amount of L-DOPA demonstrated significantly higher contralateral
turning.
For preparing pharmaceutical compositions from the compounds described by
this invention, inert, pharmaceutically acceptable carriers can be either solid or liquid.
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treatnent is initiated wth small er dosages which are
| ess than the opti num dose of the conpound.
wabesaedoser, the dosage is increased by small PCT/US2005/013454
increnents until the optinmum effect under the
circunstances is reached. For conveni ence, the total
daily 5 dosage may be divided and adm nistered in
Soligdern preparationg indledel powiders dablets) dispressiblegranules) capsules,

. LNi-gtratj f ounds of th
cachg SR oS BMBh 0 THE Rl s indl BPIS R B BioBnclsdfiof from
abotih&teabout ¥ peecaregidtiab éngradient.dbuigatile sbhie catiete @& known in the
of the attending clinician considering such factors as

art, §g§Je,m%Qj’?ﬁﬁ'lt‘ri”oqﬁrsﬂGa’fesP@@ﬁ'%ét%ﬁ% @lcagugay laciase. Tablets,

r I . »
POWRRNE Caleft i EaByliBs 8AR tRAYSKH &S S8l dosiu Yt syt for oral
admigistaé®n.adni ni stration of from 10 ng to 2000 ng/ day

pr . 10 i t our_ di.vi ded .

R oL bl tDr bl ™ A melithd WRxdichGik.a By bt fatty acia
glycdiidesisesoses buttsr igdirksi medted ,Sandi'tmaélﬁ/@ilhgtétﬁemt iBRlispersed

di sease or conditions, | ist %ﬁﬁabove. The doses and

hompgengauslydhatsin gF RiRlirdapatNR4Rgien AgBiagengpHs nyxture is then
pouftRf RETESRENidR diYed Rfolds ta?lBWe@lrodddl"aﬁbalﬂei]dﬂ)y"éoﬁi\‘i’fg.f

the approved doses and dosage regimen in the pack ge

i nbisiuid farakpreparationscinakidesschttians, shepengipns andamulsions. As an

a1 ABr sk RS bl oparera

injectiompound of fornmula | and a dopam nergic agent is

ad 'nlqs ered, | ower doses of_tEue conponents will be

of HOUT (Rt RparakiPnsy AN &leR e idss Seliions fasdnieanasal
admdigiralisi ered 20 as nonot herapy. Wiile the present

i nvention has been described in conjunction with the

spAergsat preparatione suikaletfof ioshalatiaboney incdnge solutions and solids in

pon e PSS b EabbiBe ) A bRBB s SR oprae
carrier.tsuchlds an¢feratbmpreddedegas. nodi fi cati ons and
ded to fall within the spirit and

variations are int _ s ]

< o|5® ipplLdiRg ar@§0ﬁ15 Sgwpr?nﬁréﬂemwhI@sawwmmsonverted,
shoPERKRAINE 46 ol grbaBighy, o QR ORB R
admigpigiration. NSwmeh Fguidl frmss inclgdesolatiphs,rsuepensionaldnd emulsions.

?{gﬁ;ﬁ% ?gﬁiﬂ%u%%tqfhﬁg ﬁ,,'ﬁefn‘ti&g%ﬁéf '@&ﬂ%é %%QB@WAnsdermally. The

tranddleriall eonifositionazedrylake Rbe Ry of Yleadfis, Jytdrisldesdsdis and/or
are i ndependently selected from

emugl’@‘nsg%r’éq, gge @gﬁipg&%ﬁg{%@ trqlq,\sd@rml Paic & tRexpalrixar;reservoir type
as are conventional in the art for this purpose.

Preferably the compound is administered orally.

Preferably, the pharmaceutical preparation is in unit dosage form. In such
form, the preparation is subdivided into unit doses containing appropriate quantities of
the active component, e.g., an effective amount to achieve the desired purpose.

The quantity of active compound of formula | in a unit dose of preparation may
be varied or adjusted from about 0.1 mg to 1000 mg, more preferably from about 1
mg to 300 mg, according to the particular application.

The actual dosage employed may be varied depending upon the requirements
of the patient and the severity of the condition being treated. Determination of the
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10 R6 is 1 to 3 substituents independently sel ected
fromthe group consisting of H al kyl, -CF3, hal ogen,
WO MR/10308N, - NR7R8, al koxy, al kylthio, alkyl suPd¢T/ng1005/013454
and al kyl sul fonyl; R7 is H or alkyl; R8 is H, alkyl,
al kylC(O - or al kyI S02- 15 Z is RO, R10-aryl or
; RO |s al kenyl , hydroxyal kyl

RO, R10- het er oar
propgridosagelor a nﬂrﬁ@;@r sifuasion- uawghm the akill aif kuex gt Gidnydrally,

trea&%ﬂ{: l?/)f%{l}laﬁc}(ﬁlﬁ?{ %Hﬁ%ﬂ'e ?%%%‘%‘ylh?@kﬁ% less than the optimum dose of

the compoahdy Theraafkerihe dwagmisﬁﬁd:reas@(:i all increments until the

optumﬁh%ﬁé&ﬁ&r@%t”&%é%@n d} r@@@@e% eF)gP' @@Rr;\?ré%lq%, lthe total daily

do Bie tiRidy ahaal |
sﬁ%ﬁﬂ]ag/{ S URId kyUthlsfﬁr;}: in portions durin ﬁhe day if desired.

cr3hglameenica payencycriadminisiratigngd the compounds of the invention

and (tfa%: éb%ﬂﬁ%&@‘t@aﬂg&‘&?ée a‘BYea%%Esah?g%({ Wil pe regulated according to the
judgmB_,mIcn’)ahé(altbhglmgm{mwléﬁybonilhgﬂh%wélh Raldt%)fﬁ é@NOg{fel condition and

. hyd Kk di h |
size ] 4 GG LBl s B ke b Bease A yos
recohhﬂeﬁdi@@l Ilo§QQé'ré§|h’l&1 fok co &LM@!%%‘?Brmé‘i'aWé ordl dtfhlstration of

al koxy, " hydr oxyal I 0X

fromaf o oxéq 2900 mgjdﬁbp@pmbwg 30 HORP-my mquto four divided
S v —

diseaye bo&&gihe@dﬁdasmwr ca:lnld}tlonSO%’ced abbwyl - SO-, hal o,

- SHE? %g§§%|”é®% sregfnagfbyéf’@ amlﬁﬁ(f@@ﬂg@l’?ﬁ)ﬂ"'? be determined

by tH‘d(&%?dl\clgi %)l?l%dglylh vlgéi\lgB%g%e(e FE%@?OV%@ RdeRXd dosage regimen in the

packags feRTbrtakigl i WS'dMBOHéh%ﬁgey%)oahdycbnd@@n\mnhe patient and

T L L P —

of foargladl aqd ami@p@mihkl;glc agé?lﬂas Iayidnnbsjm‘elﬂylower doses of the

com;gcg% @Ee(%;e%lg&gfé a¥gorl] gb%q\@g%/%pf) he components administered

as moowtHerapky! ) hydr oxyal kyI (hydr oxyal kyl ) al koxy,
(di hydroxy) al kyl, (di hydr oxy) al koxy, -C(=NORL17) - al kyl
group and an R10 group

MQH&'&% erx%ﬁ mr}t'gﬁgaétagﬁ@ despsitiest infagnjinction with the specific
embo@n{eﬂ’tﬂz}s@t forth a@'\% Qéérg'gﬁezrn%m se%écﬂ'@@_rbs agd variations thereof

will b@fﬁm@rﬁn&u@dhpsﬁ@f btﬂmazy Shyll mrﬂaeFmt aAll seth afiehwdtivesent s

b are attache
mocfigétidit®add Ueiaais BipeMleaia.8 8l yilin Meatirame socr aptne
presamnt ivBraioent carbon ring atons toget her form 10

-N(RLi )-C(O -0, -N(R11)-C(O-S- or -N(R12)-(CH2)2 or
an R9 group and an R10 group on adjacent carbon ring
atons together form -(CH2)2CH(OR18) -,

- CH2CH( OR18) CH2-, - (CH2) 3CH( OR18) -,
-(CH2) 2CH( OR18) CH2-, -(CH2)2C(O -, -CHC(O CHz-,
-(CH2)3C(O) -, -(CH2)2C(O CH2-, -Q(CH2)2CH(OR 18)_ or

- OCH2CH( OR18) CH2-, wherein the ring fornmed by the R9
and R10 substituents and the 15 ring carbon atons to
which they are attached is optionally substituted on a
carbon atom by hydroxyal kyl or al koxyal kyl ;
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each R11 is independently selected fromthe group
consisting of H and alkyl; each R1l2 is independently
W@ 2008203685 f rom t he group consi sting of H, alkyPCT/US2005/013454
cycl oal kyl, hydroxyal kyl, al koxyal kyl, -C(O) -al kyl,
-C(O) O al kyl, (al koxy)hydroxyal kyl, 20
al koxyal kyl - C(O) - S02al kyl, -al kyl ene-C( 0O al kyl and
We claigyi ene- C(O)Oal kyl; R13 is H alkyl or -CF3; R15
is 1 to 3 substituents i ndependently sel ected fromthe
group consisting of H, alkyl, -OH alkoxy,
1. al Kosgrapkyhd dadirgythestyuatul forauld wo R15 substituents,
taken together with the carbon to whi ch they are bot h

attached, forma -C(=0 - group; 25 NIt 6 i s H, al kyl,
al koxyal kyI CH ohs hyggzoxyal kyl ; .Ns H or al kyI ;

R18 is H or alkyl: RI® i 1 SObstituents

i ndependently sg @m@w’é@gﬁf\bonsi sting of

H, al kyl, hydroxyal)@( kdxyaly C(O N(R11) (R12)
and N(R11)2 30 %oudof claim1 erein Ris

R6- phenyl, R6- furanyl R6 thienyl, R6- pyridyl or

or a%raomazeb%ally?accéptarm@eammérboﬁ|vﬁhé\’e&\ wherein R6 is H,
3 VWO 20 103055

ha O%%?o@é?%ig H"a%}' % éB’ﬁﬁMh%%/@fﬂddﬂ & rpwridyh bl-exide, R°-

oxaﬂyl R&py%lﬁ@@l Cﬁ@oapkgnﬂach . 5. A conpound of claim1
B e| Q R10- hen . 5 6. A conmpound of claimb5
wh

A Sar"i’ br 859 mdependanttmgz@qu fronrthergreyp consisting of
H, a%k% L@yalﬁgpydroxyal kyl ) al koxy, R15-cycl oal kyl,

cyanoa 9- heteroaryl, or
(che isnhltda()'BI sunsdtmmsalddﬁbenaedtlﬁé@lebﬁeoﬂfr@m t?le group consnstmg of H,

d d f
alkyly 3554 LA - NGS2s RE S M Rl clecsys alldbship, =iy ciynang

alkylelﬂdirqual koxy al koxyal koxy, al koxyal kyl, and
cyapoal kyl . 10 7. A conpound of claim1l wherein Ris
R6Bfl§r'érﬁfla'©f| R6-pyridyl; R2, R3, R4 and R5 are each

(hydr g?'q%%':ki @Xﬁ%@@pg?%@ S@ci Zaf‘iﬂ{ °XZ§‘LE¥L| kyl ,
R]E+shl8 &' daryllor RYR d)eiémdry]yl ) hydroxyal kyl ; and R10
or ound of claim1 selected from
hycitts Efg%%ﬁ?w% Nle f?lm ﬁ'kwal%yraﬂwl Kﬂi&alﬁony) alkyl,
yd o cloal R -cyeloa l,Cyc I-ox

cycloalk%/?l\i al%ﬁloxy, cyanokagkyl -C( O Fl18 %'%1‘5%19 (RE?%) -alkyl-,
-C(O)N(R'®)(R'®), -alkylene-C(O)-N(R™),, -C(0)-(R"®-heterocycloalkyl),
R'®-heterocycloalkyl-alkyl, R'*-heterocycloalkyl-alkoxy, R'®-heteroaryl,
CFs-alkylene-O-alkyl, CFz-hydroxyalkyl, (CF3)(hydroxy)alkoxy, cyano-alkoxy,
-alkylene-C(O)-O-alkyl, -SO2-N(alkyl)s, (cycloalkyl)hydroxyalkyl, (hydroxyalkyl)alkoxy,
(dihydroxy)alkyl, (dihydroxy)alkoxy or -C(=NOR'")-CFj;

R is 1 to 3 substituents independently selected from the group consisting of
hydrogen, alkyl, alkenyl, hydroxy, alkoxy, hydroxyalkyl, hydroxy-alkoxy, alkoxyalkyl,
alkoxyalkoxy, alkoxy-alkoxy-alkyl-, (di-alkoxy)-alkyl, (hydroxy)-alkoxyalky,
R'®-cycloalkyl, R"®-cycloalkylalkyl, cycioalkyl-oxy, cycloalkyl-O-alkoxy, alkyl-SO,-,
alkyl-SO-, halo, -CN, cyanoalkyl, -CHF,, -CF, -OCHF;, -OCFs3, -C(O)Rw,
-O-alkylene-C(O)OR'™, -C(0)O-alkyl, -N(R"')(R™), N(R™)(R'3)-alkyl, N(R")(R"™)-
alkoxy, -C(O)N(R™)(R'®), R"-heteroaryl, R"-heterocycloalkyl, R™-heterocycloalkyi-
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FNH2 IJNNOFNH N2 NYNNN-\ N1/ HOh-,--\ NN N
h- N HBCOu ANN\ / OH, N F -N~H2 F NH2Z N N N-NN 0
WORNSA030BIN \ / - NN-N N OH, OH F NH2 3 F NHXCT/US2005/013454
NN NN HCAN/ \ n NNNNN U~N\ 7/ O,/, NN\ / O
N= -\-NNJ \ 20 NHBCH3CJ"NF NH2 F 2/ \ n NIN
N NNNN - NINN~NN-~t:f- NN\ N H3C H 30

alkyl, smafmmmaﬂgl-wom,omﬁmeﬁﬁczmék%ﬁi%ﬁ%&d@%nézgalkyl,
cr el G e kobs ol Sl o 75 ot
SOPNIEIS Y CPHISATRISKI AR, (ORI, (oo
(dihygirgxipialkaxy, SCENPRadealky! eand ¥ (ebERt H0Fs; carri er . “10.
' i LQn

o B AR St B ekl PSR 31 et o
'O‘dc_kbhs@?: %Q'Q(@H@E}@i &Q'@Ngb'gs@_lgé'@r @m?g"ﬁzsagl-, -(CH2)3- or
~CHE DT VSR Ia RO iimed bVt Hoand B adifeants and the ring
carbperatorlisctd whichtheg BRN htthchsd Resubstiluted tyattmaceut i cal

jon conprising a therapeutically eftective

AnBLAR Ry CToMPELRME  BFpLs of aginfest Rarsm igeiams tegeather form

-N(R"-2 (@) eNEIGREDMSEOHINH (RN

or an R® group and an R'® group on adjacent carbon ring atoms together form
-(CH2)2CH(OR™)-, -CH,CH(OR'®)CHs-, -(CH2)sCH(OR™®)-, -(CH,)2CH(OR'®)CHy-,
-(CH2)2G(0)-, -CH2C(O)CHz-, -(CH2)3C(0)-, ~(CH2)2C(O)CHa-, -O(CHg).CH(OR'®)- or
-OCH,CH(OR'®)CHg-, wherein the ring formed by the R® and R substituents and the
ring carbon atoms to which they are attached is optionally substituted on a carbon
atom by hydroxyalky! or alkoxyalkyi;

each R''is independently selected from the group consisting of H and alky!;

each R"%is independently selected from the group consisting of H, alkyl,
cycloalkyl, hydroxyalkyl, alkoxyalkyl, -C(O)-alkyl, -C(O)O-alkyl, (alkoxy)hydroxyalkyl,
alkoxyalkyl-C(O)-, -SOqalkyl, -alkylene-C(O)alkyl and -alkylene-C(O)O-alkyl;

R'®is H, alkyl or -CFg;

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;

R'"®is H or alkyl; and

R is 1 or 2 substituents independently selected from the group consisting of
H, alkyl, hydroxyalkyl, alkoxyalkyl, -C(O)N(R')(R'®) and -N(R""),.

2. Acompound of claim 1 wherein R is R°-phenyl, R®-furanyl, R®-thienyl, R°-
pyridy! or R®-oxazolyl.

3. A compound of claim 2 wherein R® is H, halogen or alkyl.
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Par ki nson' s di sease in a pharmaceutically acceptable
carrier. 15 12. The use of a conpound of claim1l in
w@eovbitesasi on with 1 to 3 other agents sel ect eRICT/D8I005/013454
t he group consisting of L-DOPA, dopani nergic agonists,
MAG- 13 i nhi bitors, DOPA decarboxyl ase inhibitors and

COMTI inhibitors for treatin Parl§| nson, s di sease. 97
4, A compound of claim 1 wherein R" and R” are each H.

5. A compound of claim 1 wherein Z is R®,R"%phenyl.

6. A compound of claim 5 wherein R® is hydroxyalkyl, alkoxyalkyl, (hydroxy)-
alkoxyalkyl, (hydroxyalkyl)alkoxy, R'*-cycloalkyl, cyanoalkyl, R'*-heteroaryl, or
(cycloalkyl)hydroxyalkyl, and R'is 1 or 2 substituents independently selected from
the group consisting of H, halo, -C(O)R'®, alkoxy, hydroxyalkyl, hydroxyalkoxy,
alkoxyalkoxy, alkoxyalkyl, and cyanoalkyl.

7. Acompound of claim 1 wherein R is R®furanyl or R®-pyridyl; R?, R®, R* and R®
are each H; and Z is R°,R'%phenyl; R® is hydroxyalkyl, (hydroxyalkyl)alkoxy, RS-
cycloalkyl, cyanoalkyl, R'*-heteroaryl, or (cycloalkyl)hydroxyalkyl; and R'° is o-fluoro.

8. A compound of claim 1 selected from the group consisting of
. . )N\HZN E NH2
N
are SaW 1L j} N ;D/LN>—<_7
, NC
NH
F 2 N’ N
HO: >/:/< N _\—N. NN HaC N
F N" , HOH
F.‘
NH
F )\ 2
\__/ _\. JD/LNF(_J HO—\H )-—(_7
HaC HaCO N _\- ))/kN
OH
Hz
NN Yﬁ] Df} N JE/L\NF(_?
OH ,
jr
HSCFN J\ 2 N NS ‘[\?.—@
0 \_/ _\_ ))/L N=
HgC HSC"\‘
NH2



10

15

WO 2005/103055 PCT/US2005/013454

NH,
F
NJ\N"\{ N= . NH,
NN )j/"\N W NJ\N'N N=
AR N= "C NS \N>—$\—‘/>
HaCy AN N~ NN_ =
HO CHa and H3CO\/QO.N
9. A pharmaceutical composition comprising a therapeutically effective amount of

a compound of claim 1 in a pharmaceutically acceptable carrier.

10.  The use of a compound of claim 1 for the preparation of a medicament for
treating depression, 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.

11. 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.

12. The use of a compound of claim 1 in combination with 1 to 3 other agents
selected from the group consisting of L-DOPA, dopaminergic agonists, MAO-B
inhibitors, DOPA decarboxylase inhibitors and COMT inhibitors for treating
Parkinson’s disease.
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