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January 10, 2005 and 60/733,770 filed Novenber 4, 2005

t he di scl osures of which are incorporated herein by
reference in their entireties. ,Field of the Invention

The present invention relates generally to novel

eRemgalr, CRAPEIYEs aduBisbatsnrM renpenibsCAH aubysuobiesTErASE
it esittop® provi des novel am no pyrrol opyrazol e

conpounds and their anal ogs, having protein kinase

activity, and methods of synthesizing and using such
conmpounds. Background P-ﬁﬂiﬂh-ﬁ#ﬂé@@glare a famly of

enz y Mesthk haivetidh abyEnsPos pbar yhdidywn dedvatives [y dbencyfused aza

of
7 o trarh R ae b e S Rohe MeonPlit L ARNERE) ngprors. e
canveutioaraidol re@ies yo gmedq Hi‘@t ﬁrerﬁelepttm ll’d"ﬂbl’fplh‘feDfﬁQﬁ‘é] nThe invention

a'ﬁg"th'éhUr%lafé@.ofoe'lr{?erllﬁbtﬂéiégsfop%eﬂé?etlm Vd?t &lcni Boﬁwﬁﬁmds pharmaceutical

regulatlon 0 vari et %e IuIP d thods f

| GOTBER G ROPRBOE U SEeer s 814 PELT PomeREgpods in methods for
ditleb@gerttaiatcemrz navils cedtém SONS) arather dibederec Maairgentiof relates also
t tﬂ(?ﬁ'ﬁeth%gs \‘olrJ ltr@étmg ﬁr@gfecg%ﬁerg{ \%Vénqep§¥<ﬂlapﬁsdls%rtje?§ for example psychosis

getln protern kinases to treat disease conditions
@88 HiEPIRESCPHRANSHIY drfiRiRNt YMECUPSHAMBIOSE t hese cel | ul ar.
processes Exanpl es of Badkdrodndefaseatiomc| ude, but are -

not i mhog%ohgstergééscﬁg) 8%red!aacq)a%g & - lntrPE(QFu%lr %ngr&gslﬁ\%lved in the

can be yrosi ne
( Pygeslysiantiths ap¢leriiges /6l ”%'W@@@P'Q%W‘P@? (c/%i)wwwc guanosine
a%’on@ﬂﬁ%plﬁ@@s @@M@Ciﬁﬂat BEir PEPeEiVE Hﬁbl@@tﬁﬁsmeﬁophosphates The cyclic

Egﬂ Ir gt r Ot €l Q‘ME’I nas%?/nth Fé’?i‘éd éyd ade%?;'/l ¥ncﬁ gwargygl cyclases,

I vat pro ein
( P@eﬁ)ectfvam gl serfve seseqqedafhmemnms ipsetesal aelliian agteways| ays

| mpor t afe JA‘MPe&d'o@l\/ﬁyﬁﬁ&%ﬁlagtlrﬁrlac&ﬁlglaéﬂc&% in@&seﬁ@@s regulating a vast
cel lul ar nDrBho enesi s (Dani el

Bieek S SER 00 BHBLSUS Y EeR PG T nefeagem.
CeiebronBi thib inclides1tbR adigation @ AP andPAkMVipdepapides inesas and subsequent

?h&%ﬁl blyatlfng@%%,%&hﬁqvmégtlﬁgﬁﬁe }egﬁlﬁfoﬁ% sﬁgpt\@ tFa'ﬂsrBQQon as well as in

h m{ogglyilffefpry@@g @nq(s%\é\éaé Bieé@@ptel%(r?s @pll%@u%otlde $igelingds indicated
364 thé&ol@ﬁjleﬂrlﬁ@ﬁs)n) of theergsitied inoslvddan thie diyetheésisgaridhiegradation of cAMP

Coa(%ﬁf%MPo IQare a? leas{:tXE Pefr‘rhl%ls %¥ QJ% ﬁ}hggcq’%!es tﬁg Q]eg?fgﬁﬂl E%ases and

2 ££leve B Of BEPIotBgapyes. {Rurthrimore HiEemt AeEs PHAUS FEe AN to express
prrﬁﬁl@dlé‘sls@iyﬁfegcbf CRbh Sof riedBeaReRiasi shd( Ghes uist Egoea evidence for

4- 14 001
a1 compRipEilizton g ot £ 95 P et b HAT e g newron
Mol . CeAl priiipal . meghanis®3- a6 1regAaido) )eyclivo duklgetisieni sngzﬂgdéla is by
acﬁhbgpﬁ{o@@stgﬂ'agé @étﬂyz@% dlic ubasiRe Q%WS 'I(h@!%gér@dll‘l akn@\hn families of

al PDEscgﬂci?dedé}ygﬂ dn‘@rené@%\eéﬂga%? ;’ plc@&g@dﬁ}? %? SFAIFG varlants that
Cuuither Bowthibutd @: ths Ebzyted dif@6iI§0) TheRES tamdies ale dustEivE@leJi functionally
160935g g@gﬁﬂ@&c&a&ﬁ%@&@t%e&ﬁﬁ@'mec():hé}lgssn’i%g%‘?’gg@iatl gjé-%s:tlwty to
A - Fulaermoren PPBRarerciffeesptialy exrrespd &r@wawtﬁbeorg nism, including
( Yabhensktal etenals syfBO 3s al vesulb @f Thds Sdlstindto 8y naticandivities and

r %pa?zga%ft eéﬁff Ig@gsa%i@&g)g cdh %rveaélshnctgpn%gélgddﬂlal %ﬂ&%hs Furthermore,

f LFeotPouTts, thab ARD Q@@tlmlm@h'bégm'@t BD% éﬁm"'%r%l'ﬁoﬂé‘?%tm%'rpffef particular
anfledpAfiabiQes, frehBesidelects @86, PAK4 nucl ei ¢ acid and

am no aci d sequences are disclosed in U S. Patent No.
6,013,500 and have been deposited in GenBank under

accessi on nunbers AF005046 (nmRNA) and AADO1210 (am no

acid). Mdul ation of human PAK4 activity is reported

to result in alterations in cellular processes

affecting cell growth and adhesi on. For exanple,
overexpreSS|on of PAK4 in flbroblasts Ieads to

o I e o o o o o Y



wherein: Rl is chosen from-S(ORa, -S(O2R, Cl1-Cl12
al kyl, Cl1-Cl12 al kyl substituted by 1 to 6 R5, C3-Cl12

wWeywboai2Ry | , C3-Cl2 cycl oal kyl substituted by BCT/B2605/003989
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R5, C2-Cl2 al kenyl, C2-Cl2 al kenyl substituted by 1 to
6 R5, C4-Cl12 cycloal kenyl, C -G 2 cycl oal kenyl
substituted by 1 to 6 R5, C2-C}2 al kynyl, C2-Cl12

al kynyl substituted by 1 to 6 R5, 3-12 nenber

het erocycl yl, 3-12 menber heterocyclyl substituted by
1to 6 R5 Cl- C6 aral kyl, Cl1-C6 aral kyl substituted by

1to6 %10@@[0%lf@@ta§raotﬁ‘rcﬂjlel?¥rjm bgleocgn B%ﬁ{é ﬁbﬁr@le,ébélsequence and
substituted by 1 to 10 ary.

s uBEipsiarraretip oty oH?J“‘F@V %ref”'Qg ﬁé%%?atﬁt@ﬁ%% r&%ﬁ%ﬂd mayysg PDE10A

5- a’lthéTEﬁbﬁémlSE&toEﬁhe@D;EhO Sl tof PDEEFujishigt et al.,8. BB, Chem. 274:18438-
di i .

2&'3 nﬁ@QyLobéﬁa? ax%:é;}t %@% ?Qﬂﬁ)tgl'ﬁ? u’gggh 45_5/]66 Wgh%gpforﬁo%gue has

orma
ri Eﬁij’ be&ﬁé opefe(Sadarlingr Brselcl-r 7rag Nad: Aspeli oh ASAP6F7QF H-FEE, 1999)and N-
SU@ﬁﬂinhdl dpied vBr)énfb of oiRfthé ra?%n@ﬁ@né%géh”e@ h@@Cﬂ'éen identified (Kotera, J. et
chlogﬁg{nglté&/ %er%})f ] o §?1 % %S)Qp ujis 1l§;|gr a]{ lﬁ.Y'EUr. J. Biochem.

aI 366118 M) 137C39995 Jyeﬂeoalak!ym dem @BhoaidiasiypcrosCopegigs.  The mouse
al deyEolan iCh-798 aAtide0Ad profel) thak Malol é‘s bcth Qk&ﬂﬁ*a%' leﬁif)o AMP and

NP rpaRec ] N PR SRIETB o AT REa- ) R 08 4 ARfor cGMP
ar&met m;)t hHddievér trB2ap@mshrrF§ﬁe|y"ra§b|d‘ glefleA VbR or TEMBCIVeH cAMP has

f Kk | oal .k [ 3-a . ..

r ona E%%P] ts%grg%s%}gg %t }SIDFI']{g%Saa? Fcﬁ&@’rlgr(ﬁ@%fiic%ﬂ&lafsei/&upshlge et al., J.
f uElolh@hermm'éﬂ$‘t3§t1éél45oy999)t 0 2 groups selected from
Cl C3 aﬂ>r}5r¥10 al€elis GRiqlRaey fohéllﬁ&ﬁlhk\yelmmﬂre%v@{om PDPX*&hilies. mRNA

(& 1 Bihanaimaeny pestt ad by Fulfich Rag o e J Biochem,

1 ZKB1ah&y1I2§hd)99e (Koroerlibg, raneaIakylPram Nei). Acad. SCIC98:7@3-7076, 1999;

al l@ﬁb% )Imét(a? (533\) %@“H Cﬁ?u Ti%ée lrﬁtéf?sl.@lgé ﬁ&*cgtéootwat within the
&)t

CR'@)" W%‘?Sﬂ?” IS hlquce pgb(caudete@élq tﬂmf@m Rccumbens and
a) RactoryGUERrER3 ,Mor&S(r&deRBy, = SételediRaRsis -ha§ Op&Rénade of the expressnon

Lt DL A R R
RoZOODXami nFBE 0| g@teln ((|\_/§em|1¢;NF S. (\B_t)cm &) Reeeger, TF., and Ryan A.M.,
(Ih)rrmn@ﬁ@b%icar lochiizatida( 6) NBRIL i He) Pat Ghrbh SRGliam Harvey Research

: (t% r@c& Iao ’ogte%?%aﬁ% R(I&ﬁ!tls _r}c{g ?ﬁ ) Go?%ﬁgértugal, Dec. 5-7, 2001).

- (L) m NOmeG(SBteRdPater(tLAnmiidefier) BitOy0Re No- A0HAORRTS(dBFIReEs a method
- (fo) R SR %rolo%&)aﬁ&'%@%@r% Rebordefd-With WRCsaleEhR @10 inhibitor

: (;P_%pm{@(]e)) IQFE%"CUL'(“L;% rgft@dzgges t() E%w%wg?cd mg&% such as schizophrenia,
- (@mﬁélwlm and @iuprimdOcéd piRCREs; o lal)mt@dlser@Rs(Sudnds panic and
- (oplsBEsiVeohrip i@&njaerR%]pd B0 moReme (@r&%omrs' Mcluding Parkinson’s disease

epe ent y sel ected from H, LV(C 1
pem HpptedengAiseases1- c12 al kyl, - (Cl- C3
al kyl enm)tinei( i3 a£3écony alessdnkiath )n intracElRtCSigRaliag eadnisy LA hnd cGMP

m%@%tcgl%ldglojaﬁ' y{ﬁ) o)céésl{”ég%é@l@ﬁ ﬁéfr%kﬁ@'é&&{ La}d Iy, activation.

rremg@o‘ellq‘\@"tlg\fe@cgf élp%ﬁp)chem(,gly @i lamelg ImRindgifed) byakug classes of enzymes in
(ﬂeﬁ;ﬁ'ﬂné@-to %&eﬂ@éﬂbl@l‘ stiBliermaarist Jof tRes @nﬂ%ethhe é&n@ﬂ‘@nd guanylyl

Rd | & nd en t er substi

goRpee SRR P et ok A st Bgtep i i Eeshbations anc

at aniivatiog wlerta:h stmelwga¢\@n’§t t dlath eebondreepzyopt clessl they phesphediesterases

ri (F’%?%?l Q28 the ABYyBudidn BRERAP HELEMRC WAlY réifk @ télr%lnatwn of the
heteroaryl, the said ring is optionally furt

suﬂ {tuted by 1-6 Rf : each Rf is independently

sel ected fromoxo, -(Cl-C3 alkylene) m(CrC 6

perfluoal kyl), Cl1-Cl2 al kyl, C2-C6 al kenyl, C2-C6

al kynyl, -(Cl-C3 al kyl ene) m (C3-C7 cyci oal kyl),

-(Cl1l-C3 al kyl ene)m (3-7 nmenber heterocyclyl), -(Cl-C3
aI kyI ene) m(5 7 menber heter oaryl ) ,-(L) mhalide,

et ~\ 1 ~I N\ ~r—Il



each mis independently Cor 1; and nis 1, 2, or 3;
or a pharmaceutically acceptable salt, solvate or

whyaearess hereof. In one particul ar aspect of PEEIB2005/003989
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enbodi nent, and in conbination of any other particul ar
aspect not inconsistent, nis 1. Mre particularly,

each R2 and R3 is independently. selected fromH,
unsubstituted Cl-C3 al kyl and unsubstituted C3-C5

cycloal kyl, or R2 and R3 forma ring selected from
unsubstituted cyci opropyl, unsubstituted cycl obutyl

and unsél&%LéﬁHéh@é?néﬁY Qllaw%@ﬁto}{lof cfV€ HUC!EHU@E %Eédtr‘é%r@&tnybe induced

R2 is unSubstituted 'S unsubst
meipieysh employEI6t ‘PféDrDEp'ﬁF'P T Pr&%‘t%&‘t’e'ﬁt"”fjﬁsé”bes e use of suh PO
el’ﬂbtﬂdtofﬁi‘ﬁ the@pids if6t 106 mhivBatioh @n trehtrenly ofodiseasespiikéd ehtaormal cell

S lind 1P cebdls ORI -8 s ARGk
%t\tﬁ@t‘ﬁ&?t@ %géﬁﬁ?ﬂl jéz% BEJC»CH(Rt)CH(Ra

Rb More particul arlySu rom-(C 1-C3

aI kyl enlﬁ)dﬁbrd“ssébtl the dg@nliiir%lwla@és;wl &J&ﬁ)b( Al gﬂ:nlc{zs,ShaLﬁlg rfﬁelmz&llb\svmg formula,
al kyl ene) m cycl oal ky

é}eno??ﬁk{re%ﬁ 5ct(rmifllaéne) m (3-12 menber heterocyclyl),

and Ra is optionally furtiger substituted by 1-6 Rf; Rb

is selected from Cl-C6 allkyl substituted by -NRJRK,

and -(Cl-C3 al kylggne) m (IC3- C12 spet erocycl yl)

i i R X\Even nore

group gubstituted by -NR

JRk. Yet even nore pa Ralis selected from

phenyl, 5-12 nenber Ler 03 Z menber

het er ocycl yl and BF12 nender cycfoal kyl, Ra is

optionally futher substituted byl 1-6 Rf, and Rb is a
met hyl group substituted by NR InRanot her

particul ar aspect of the enbodi and in

particularly, Rb is a

M CHRD) NRaRb, - C(0) OR
| ected fromH and

inconsistent, R4 is selected
and -C(OCH(R )Ra, wherein Rb}
Cl-Ca alkyl, and Ris selected fromH and & C 3 al kyl.

More particularly, Rais is Aed from-(CG3-C5

cycl oal kyl ene) - phenyl, -(C3-C5 cycl oal kyl ene)-(5-12
meorizephainetceutioalyydcyeptabit sat,G8vES ocyrotirog theydobne) - ( 3- 12

menber \nﬁérﬁﬁ gc‘y chy k)are @d&ﬁi mﬁ@pehéer@?bt—t‘m‘ﬂ \bn‘fl tﬁ%r&hﬁ that at least one

bstitut
® (BP B S &5 Mo AgHal T ST e BT BB  T f FRP! o N
substi twmeeedn lRy Rl-dhd R ard indepandenty HplalédeaUCEN, -aopeic tCQORs, -CON
t hﬁ Cﬁﬂ@o‘r«’” Bpl é(i)érﬂ?S 9)f7 ﬁﬂ%i&ggﬁéteroaryl (C4-Csalkyl,

arti cu i Nco
pq@)%malaml oyl ubm ol Gelalef 1oy CoBiieRdpT (G
f r eyEodl; of, Wl Rh&ider 0 et GlagberriBitly5> OLZ -0RaRE-O-(Co-Cs)alkenyl, (C-

he%g%?@g@@@:ﬂﬁ%ﬁ?’@irg# Id;)%lkg&m@hgédsiﬁz 2prhlst Sﬁao % olqu optionally be
optaroeci¢d tg farmret o8 meerbhsrdcringied by 1-6 Rf. |\/br e

partl C Ulyadrdily » R Jé‘rﬁi R, ngref Q\BEB%qdé?M e @Ryl & RGOS said aryl
razinyl, pyridinyl

e
anﬂ’mog%tlﬁ ttsﬁté‘{é |"‘{’1t5 OP%Brd'B‘tng)}%aqG?@(y? P& substituted by
1-6 Rf whdrein Raahdh & appegach mdémndemlpeichalodenttﬁ?@ORs -CONRGgR;, -CORy,
“RR%'@WOOF%P%H”(@P@’%%%@% Olleé‘@bﬁR BRS mmmml %1 -Co)alkyl,
ect” not 1 nconsi st ent -12 menber het eroar
an 23K e oorfaY! 10y further substltut ed by 1-6 R5
More particularly, RL is selected fromfrom , and N N
, and RL is optionally further substituted as by 1-5
R5. Even nore particularly, each R5 is independently
-(LL)m (CrC 6 perfluoal kyl), Cl1-C6 al kyl, C2-C6
al kenyl, C2- C6 al kynyl, -(C C3 al kyl ene)m (C3-C4
cycl oal kyl'), -(Cl-C3 al kyl ene) m (3-4 nenber
heterocyclyl) optionally substituted by 1-2 Cl1-C3
al kyl, -(L 1) mhalide, -(L 1)mCN, -(L1)m C(O Rk,
(Ll)mC(O) - (LX-C(O SR, -(L1)m ORkK,
(Ll)mOC( ) -(L1)mOC(O NR Rk, -(L 1)m NQO2,



wherein: Rl is chosen from-S(OR, -S(O 2R, Cl-Ci2
al kyl, Cl1-Cl2 al kyl substituted by at |east one Rf
w@306@C1R8cycl oal kyl , C3-Cl2 cycl oal kyl substi t BCETB20§5/003989
at |least one Rf, C2-Cl2 al kenyl, C2-Cl12 al kenyl
substituted by at |east one Rf, C2-Cl2 al kynyl, C2-C12
al kynyl substituted by at |easts.one Rf, 3-1 0 nenbered
het erocycle, 3-1 0 nmenbered heterocycle substituted by
at least one Rf , Cl-C6 aral kyl, Cl1-C6 aral kyl
substituted by at |east one Rf , Cl-C6 heteroaral kyl,
Cl-C6 heteroaral kyl substitutgd by at |east one Rf
C6- C10 aryl, C6-C10 aryl subsaituted by at |east one
R5, 5-1 0 nenbered heteroaryl and 5-1 0 nenbered
het eroaryl substituted by eas{ one R5, wherein any
two adj acent R5 together th thejatons to which they
are attached may forma fused 4-7|nenbered ring; R2
and R3 are each independen chg€epinf rom - H, hal i de,
-CN, -OH, -NO2, -NH2, CIRRg3 pevTluoroal kyl, C1-C3
al koxy, Cl1-C6 al koxyal kyl, unsubstituted Cl-C6
al i phatic, Cl-C6 alkylan1ne Cl-Cl12 alkyl, Ci1-G 2
al Wyereia nisst o1 tat ed by 1 or 2 groups sel ected from - OH,
-NH2 ang is CiboiCDx{ekd ot WEl, avdlelein R, r@&yt@ogeﬁ dEYGJ—@@éIIkyﬂand when W is

su [ t sel ect <
QQB%NH%@ %\/%D]‘ ﬁ%glenu?gt'&@sb&'}a]oé;le P g‘ﬁast it utoel}%|2 GPNReRe -
S 1 gPRa @Raﬁapé\%@%ct% (EromantH, to- mmeﬁeld hmoam(@i%)alkyl (Cs-
al kyRidalkynd,-E3alkeka, &bg-ﬁBMky@IUh@t(bﬁ-@LgﬁlﬂylbYO—l-CZOCG)lenyI or (C3-Cs)
groups, eelected from - is selected
FrofEY" _.c(OR, -C(ONHR , -C(ONR aRb, C(O)SR3
-S(0 R3whexeid Rgeo@me: ingeBendentygiyempetior (€ o8a)aRa);
hal i de, or-i{Mnd R |ona%%e% fornh MRS, C( O) NRRd
-ORO, - O HRO, - NRRd, - N( RIC(O R
10 _ NHC( O \&’l%, in _Agﬁd)hen cwejylﬁeyl onérﬁa- to g-(rr@)r%@ ﬁgtero%l nrrqowhlch heteroaryl
ang &diorstle fesedhtoi adepandenp,| ynds @hiele tietbrdaryd reoizin€dm one to four

al Kéferoatcgrs %Iecg?oalrc%ﬂy k»@ T rjo%%ﬁ: ?r% %7{ ra'i/vltlll Sf’pltr%vgs{eetaﬁfsald heteroaryl

at nrp%%egpot(ﬁqgtapgf two @@g@t ozyg&p or 1@'2 e@acezlt §Hlfus rﬁqms and wherein
substhi dfuh@dorbgonﬁg ph&ais thagHel, Rfeteroe(rjﬁ @* behzafs¥d Weteroaryl rings may

15 szﬁq?o «%] g%tltutgouﬁ‘?ht flro%r%J aneg Weﬁ)gubs ue,? S aneBen%fepﬂé/ selecteg from (Cy-

suﬁé@'M lPh'@EP UV0@9~ jogastuoign e (GRICa)nydtaxyaikyio %r@el)alkomm%)alkyl- (Cs-
ar gl hyatbbﬁiyblbélmd (@Cga |<Laﬂ@1$ *(C3Ctlfg§ty86alko'§<y dl?aﬂies%f @4-C)cycloalkyl-,

he&r L RedesseroSePHy Hyigole oab%%d”&?*&rcx galf B e Coaton-

sudst inembasedd)hsteratycloelag.t wherein &ii d alkylr alksgy laed eyodmmajl k& be optionally
20 Cls@@nnh&ﬁ @ftfpart@bméhossa'f\@%b&w&@h Wg-@%by%lgﬁﬁﬁ oPH@teBEydoalkyl moiety

© NBo PR L R Hitsp Pk atios Kbt st b oups o
rrerrber edhareingr iom R tarﬁdnﬁaherddd%rbwyl rimgt\lvhl(tmleetabarm ib dused to an
mi'nﬁcieze rb?é(doa gnrﬁhﬁé 3%%98* WFI(ParZ rrglg g??uge%%ﬁ& F\ét&garyl contains

2 Zicr:%f”é?doff% Relerorions selegteq frqmygerc(r@ogeq(and su@rqv@qtbe proviso that

25 - CG§l) NRkbBuryl ridg @anndPRintain (o(Z)aBént oxw ,atmﬂ\d%ﬁ o adjacent sulfur atoms,
a:\%mh%%? %ch’ of tFRk ego é?%se heterggrg) rlngts g |on8$/ beRn,lilbstltuted with

C3fr<@1gnectyémreelsmtuerﬁsmmmww wéﬁcte;ilfrosussﬁs aliul, estilofey, beemo-, iodo,
I effto- AR 8)a%r %%Bwylfr%méik @ é;%o% &?@E}blkyl- -0- éz +-Cgalkyl-halo,

L] -
&Whvfmxg%ée'?wut cCpg o Bhs  Gar Ry o ErCaIon-r
30 neﬁh@ﬁleaikme@e& oembered)h&erbeydloaiirgresly|(3est reesminzayed )reeterocycloalkyl, and
su y a 0
SREPREPERR) o gedoioatoil Shrn Rl or SlGocoatol or
5 1 0 nenbered heteroaryl substituted by 1 to 4 Rm
Cl-C3 aral kyl, Cl1-C3 aral kyl substituted by 1 to 4 Rm
Cl- C3 heteroaral kyl, Cl1-C3 heteroaral kyl substituted
by 1 to 4 Rm and Cl1-C6 perfluoroal kyl; Rk and RJ are
each |ndependently selected fron1 H -OH, C C6



cycl oal kyl substituted by 1 or 2 groups selected from

-OH, -NH2 and -CN, C2-C12 al kenyl, C2-Cl12 al kenyl
wgeaipsor2et ed by 1 or 2 groups sel ected from - GCT/ABI6ES/003989

and -CN, C2-C12 al kynyl, and C2-Cl2 al kynyl

substituted by 1 or 2 groups selected from-0OH, -NH2

and -CN, Ring Ais selected frgm C6-Cl10 aryl, C6-ClO

aryl substituted by at |east one R5, 5-1 0 nenbered

heteroaryl, and 5-1 O nenbered heteroaryl substituted

by at | east one R5, wherein any two adj acent R5

t | 4

g%%ﬂ%? |%%MQ& ngfegﬁr@ n%!;ﬂr% Q?cYQr'r} é&&ﬁ%ﬂ@é{d @@"?g@? tgﬁ& 'Elﬁﬂre@?& Co)alkyl

Rcorbewlgrwmsmfe, -CN, -C(O R0, -C(OCR O, C(O)NHRO

- C( O NRafzd, Ar @R@henyl, Kb RO ,or -H¥Iearyi NHBO,eacH\lml?gi,may be optionally

éuﬁ%&%g \gqh ne %g@aec%gﬂntu&g %Fé)n%cr%)n g%eféo% ?%}rzn%%tone formed

5 Clfrogi ~@Hak®ly IwithGin gii® &IQ8H. s’bb'gmu ttlatoeel wp etthiegady) ~CONRRs,
ONgheRin RMG%d @Jrszar@)(r{ae%ldgr)ﬁyase@eﬂgm?% Sy ¥hd benzyl or Rygand Rys

substi t ut,ed
ot B Ao My Brtiod e AR (OB Ao g heteroalky
al dmgrtydzt m&R <@it@in ditoky pyrd ts tived hetatoedmbsekrttetl dast nigngenReulfur and
m"%’dﬁh%ﬁ qg tﬁ@h@rBé&yEffl ﬁe §OﬂdR 4R15 %erem when any of said
het f ocyc C10

substituted b¥ ast. 0O
10 o HeroRBITEG ERSPP STRYDEI Py B‘jPSBttJteP F i (C e O, Dagey, wih the
0 mfe\rdmehadauh ehe b@ﬁlbyéontaﬁn -tdio Bdjacenbeyesh dn@hesrdas ydjjacent sulfur atoms;

Sugﬁé t’(élt ﬁ“ost t1fjt %gﬁ%ar'n val%e rBfoneot% Eﬁﬂr&r%lf -éE)RM t(ajlgen together

ara east
he‘t"@?rt%%’ﬁ‘ﬁq’géy’lto wiigh they Pfétag?c(ﬁ‘ﬁg BRI 4- %@?W?%F%@C@V rigg-
| eaSt Odikﬁn@cunds anle Gdmidla P@BY hater itk ¥ériterd fandRénepétole Reby occur in
15 f o@ ren %n%’mrgllo%ehcg%bdg 1C;hgs erﬁec?nlj](\aé\nhcl ccé:)quf ! h nsa\rl\l'lﬁcie ?Lets%rgly}%%gtiotnhi%cludes all
s agrentiometsd, fdfastesgpmers, ang etheicstergdoisoragis hiaguic eomp@Ads ofgke Formula |,
C&sQ)nfﬁ é‘s rate%@o%ol!ﬁ)ds 2fd ARRiKRxiurd R otfaR mixture Sk S®Roisomers
K, 2, -NR kKR -NRK)C(OR, -SRk, -S(OR Kk, -S(O
2F€I?ere‘é1 Cl12 al kyl, C1-Cl12 al kyI substi t ut ed , by at
| east dﬂerrﬁaqeuﬁ&llﬁac®pieylelsew dfythe c@BpdCid@s oﬁ/Etbrmalaklyhclude the acid

20 S %@&,bﬁ it Sg)éa@tthé @st one Rm C2- C12 al kenyl C2-C12
stltute at | east one

aI Ky nyI SU”@E'SQE'E a&P'RWI"S YEHPPE U?'@&C'Biftha‘th'i“é%‘g‘rm’éiﬁéa”s Examples
Rmincldde]l it nargbestelimiteat @ aby Cdcetate3- Adipateireaspentate] benzoate, besylate,

heﬁ%r{%%&/ rb%H%gtﬁ%Lmhg%/sE%h% tl%rail %%ﬁ gﬁic%QatQ nc%/klamate edisylate,

heewleisar §¢rmat5- iuroarﬁ*@ntﬂétrcéetahetséma?tw oiigwenate.u thexpfiggroghosphate,
25 t Ohidenkite, thdrﬁa'ﬂcﬂfd@)cklyﬂlde %dr@@roﬁaic%yﬂfc)ﬁhldéi meddﬁeﬁﬁhldby idethionate,

Sulﬁé?tl ’t u Igée Bnalefl?t eraj % lr('r}/andgje %(is &?syb gtﬁ)(lgu a[fl?% \ naﬁ(hylate 2-
ancapsa/l%teen@amta mitegie nefetatel wx@@ﬂee@alematﬁr ORMOoRE, pl@aphate/hydrogen
Fl‘@@pl’%’té/@i’ﬂ@?dg@n pﬁé‘s@h% gﬂlﬂnfétél %El%?latb)léacci@eﬁ*éie Fﬂ't@drﬁe succinate,

&ﬁﬁ\aid s{aragg r{ar&géektosyl &lﬁoﬁceta dflnof%ﬁg%% N( R
30 k) C( O) Relkitable- I3Reksalts S(eOjdRnkq froB( I)se2 Riat farmd n@itog8 salts. Examples
' pe Elbc}éortﬂﬁlatflé( ot Q|21|t QQafhgaéi@rHHuHﬁurdmﬁé: ﬁ%ﬂ%ﬁkﬁh@ éé?élﬁm choline,

vate or dr at ereof . I'n another enbodi nent
pr @%@H@m'f‘ﬂvélﬁ’ﬁ”&’ﬁ pg’)f?\ﬂedé?'r}i’ ch?ﬁSWSﬂWH (S‘TGQF’BP%I%PW“P‘F pOtaSS'“m
| | $odhig frehatharde andlzikSsats.e each i ndependently chosen

L;?m u;"ﬁ%’ﬁ?%’! lcﬁ,a&[f%d b%g J}J% t&% aI%bi%%;leg%WI,e' hemisulphate and

35 unkemieldiynysad§- C1- C6 al i phatl c, Cl-C6 al kyl ami ne,
Cl-C12 Iaérl%/FeweQ]-orC&Rtaﬁé le¥its, Sékbﬂbrﬁdb@&keg‘ Mharmhadelticdl Salts: Properties,

2 BB S USSR Ml 28 5, oo 2

groups selected from-0OH, -NH 2 and -CN, C2-Cl2

al kenyl, C2-Cl2 al kenyl substituted by 1 or 2 groups
selected from-0OH, -NH 2 and -CN, C2-Cl12 al kynyl, and
C2-C 2 alkynyl substituted by 1 or 2 groups sel ected
from-COH, -NH2and CN RlngAls selectedfrom
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| east one Rf , Cl1l-C6 aral kyl, Cl1-C6 aral kyl

substituted by at |least one Rf , Cl-C6 heteroaralkyl,
wW@100607(284 er oar al kyl substituted by at | east OPET/R$2005/003989

and Cl-C6 perfluoroal kyl; or Rc and Rd, together with

the atomto which they are attached, forma 3 to 8

nmenbered ring; each Rf , whichgmy be the sane or

different, is selected fromhalide, -CH -CN, -C(OR

k, - C(OORK, -C(ONRKR , oxo, -ORk, -OC(OR k, -N,

-NRKR, -N(RK)C(O R, -SRk, -S(ORk, -S(O 2Rk, Cl1- Ci12

al kyl, %r%ufﬂaky Ecc%HtQ@lE's%l%t &@oggo@ﬁs oea%u%nl%Me prepared by

C3- C12 cycloalk C3-Cl12 cycl oal substituted by at

| O Gk e Téet{*ﬁ% al kenyl , C2- C12 al kenyl

substi t @it ed byreadting r@sbmopoed IBf‘ﬁorrﬁﬁla(EWﬁh thle kigsinet aciCar K252;

aIkynyI ubs eas ?gﬂp d

heterocyzle Bynﬁ%&ﬂgnﬁe JJHgt%?ggﬁgsg%ggg%g ut §%§ a suitable
51 precusaref “@GSDOPOU'HW | Formmgla €0 FRA-oReniRg 3 SUiipidiel cYRjic Precursor for

t OexhniB, a Rrctbn®omBdie g k}%tcﬁéltbafa)tlb or bask: & nmenber ed

e O PRI Sy b8 ot P B by et

hewvir ayaannidpyiste ach] o ot @f@@ﬁnapk@/swltgmwmemnae@f Gelunn. t o

4 gm apfl trds CEachEHsh brdok g@l@éllk)’dameﬁzko@ﬂﬁi JBlutié. eﬂ@afégultlng salt may
i nde

10 ankre %i{‘ag%'e L e F&&%@lby L l“?ysbél @SCEVSE?dftfyo?Hapora“O” of the
hasahcef. Thé}d,egre@hlf |on®@t©)1Rk the- €$UDINORIat MaQONRKRPm coxplgtely ionised to
'%ostn%o@)sajk -NO2, -NRKRj , -N(Rk) (O Rk , - SRk,

-S(O Rk, -S(0O) 2Rk, and Cl1-C3 perfluoroal kyl; or a
phar mac 58 FEPIRAS 26 BEABIoE TEAFLS! ' B PYRPLIT P WY renging from

t hiaiye amorphousa ofulle erystatred iThe ndrn  ‘timerpposs estérsi to\eesthiedn which the

15 pr 91\5 eHS?acﬁs %R&g%%y%grdglf aéﬁ%rg%!}cﬂla l\f@‘e&fg& \q é‘@ﬁ(nﬁ &? %pérﬁture may

a| R)ghmltst[]g@hysgcgt @rgpgyesa?f 3 Selight or ¢ o Uk Typx@y sgg_}‘g materials do not give
Cy&lst@\@{l\}éy*—ray@ﬁfrﬂlan §M£3rr€$aéri§y¢vh1|§lH&Bbitlﬁthf@Cbr@értaﬁ of 8886lld, are more

Folrrg%lgtde%% glc%s a @n%ﬁor?%ﬁa %la ch%ggr;] bllg jto] |f]qume propgrtles occurs
sut\!Blt?h! isuthaticleyisesit byl @alfﬁng@r@éstaze typigally S©C<Pﬂ§'rﬂ§@frféélass transition’). The
20 hefe% Qﬁ)@fdll%e Bres 18 a“é%‘ﬂ@%ﬁ&@ lrhﬁﬁlg{ e MRALEP HRSE I’ethlble@*d@déd internal

o B TPt Begiial B End AEesg oesrles et QiBtienpRYfm win defned

Clpéets.haich netarialk knen bedied sufiicieatty Wil alwb ekigbisthe proper®Rs of a liquid, but
Osfhglt%aﬁ%ey #rom g@l‘ocgfo Hﬁf i/ 'is é*épa%feh dddt @3}1 b&ﬁa@é chﬁ@ét tyﬂE‘ﬁy first order

R5, 5-1 nber e eteroaryl, and 5-1 0 nenbe
het® ?%%&Rﬂmtéubstltuted by at |east one R5, mhereln any
25 t Wwo adj @ire bémpgstndsogfethd dventiob Imaly Fesoad @i trisodited land ba@yated forms.

ar ?h%‘rﬁ%@ﬁgte Msécdg{ée?éu? a)en§€rfgeé n?oléE%EP%rﬁ? >{_i£ ﬂﬁrlflt%zthe compound

are eac chosen
G\f thegipventigznd - q»qqzor mprmhsﬁ@pq;quu@ﬁllbach%tablecfolggrt molecules, for

al kewple, Gthakdh Tak l@amyrafd}@yé is eufps;yézﬁmetntgamo%nt@ \ﬁater
Subbt 11 Oy e aliion Sloigh 88 ¥ 901 o Rpf Mhat cfines
30 antgolaieN, site3- @!Eﬁnfdy(ﬂromel@“fon cardilatet yiydedisk y | see  Polymorphism in

Subﬁérlntabguﬁgal @Uhd; b?rK R. lB@ngﬁ ﬁgb:lﬁlf(tfe%ﬁ f\/l'aﬂﬁl D&RKkr, 1@5“5')? Isolated site

B¥draéesg?r&&5\§s g‘e‘f‘"@é’l E\% quﬂ'rwo?ﬁg‘es awglgtﬁal# @Nslreéfeoeffgty with each

aI kienty, intamehifglerGdrizc mbleguigsl Inshdsie! liydtades, g \n;btem moRcules lie in lattice
gr 91'% el§ Wh%ttﬁ’ﬂ/ %ré A&t tgdther W%%r ?\BQCGI&N;M E%cg'l-i%n %@Ar@ﬁét@&j hydrates,

35 ' hepairriagion @R@O”ded éi}‘d“@)m@ OLNDR, - NHRO, - NRRd
- N( R) C( Wh?q ghe sdNHG( ©) Rater isSRBily b&(H) R, cdmﬂb -V Q)i@F@ well-defined
C1§t8%§ a{a‘t{(y IP ep &&F&%ﬂm?ﬁgmﬂ%%bgr t?mg glgeng? vpéé%ggt weakly bound,

substitute
one Rf C3 C12 cycl oal kyl, C3-Cl12 cycl oal kyl
substituted by at |least one Rf , C2-Cl2 al kenyl,
C2-Cl12 al kenyl substituted by at | east one Rf, C2-Cl2
al kynyl, C2-C12 al kynyl substituted by at |east one Rf
, 3- 1 O nenbered heterocycle 3 10 nenbered

1 . o o o s R . oy s s e NS PNA N



substituted by at | east one Rm 3-1 0 nenbered
heterocycle, 3-1 0 nenbered heterocycle substituted by

wa 2a400/02028Mm C6- C10 aryl, C6-Cl0 aryl substi tutrdI/B20d5/003989
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to 4 Rm 5-1 0 nenbered heteroaryl, 5-1 0 nenbered

het eroaryl substituted by 1 to 4 Rm C1-C3 aral kyl,

Cl-C3 aral kyl substituted by 1.0 4 Rm C1-C3

het er oar al kyl, Cl1-C3 heteroaral kyl substituted by 1 to

4 Rm and Cl-C6 perfluoroal kyl; Rk and R are each

i ndependently selected from-H, -0OH, Cl-C6 aliphatic,

angs Q{lc@maeé&\la&&f Qr"f’d I rmscgim, 'céa%gurﬁi%t e \ﬁlét%or\]@lllt' gcﬁvtent will be

O RK, , 0XO0, -

(ﬁgp@\cﬁg@ on gé@dlty R[Fg(ﬁjymg corrq’ct‘qz? d@@),lﬁkcases SRR stoncgp@)epék will be the

- S¢én2Rk, and C1-C3 perfluoroal kyl; and when the atons
of any t :
direct | "rNéé’c %9@?&? tiﬁg%vgﬁt% %%%r %?sri f aaﬁ"l%%%gn%c state (mesophase
ox9rgéwl‘}e/1rﬁmls%)l en guRispled Hp dSLatéP'acéQﬂd't'R@ gThGu peseragrphic state s
f ornfsrraed‘aﬂes@dtw@{eﬂ tﬁ@'ﬁb@{cﬁ@taﬂlh@&iat@rané tﬁ’é"%m&ﬁ&ltslta@@'(émﬁer melt or

sa sol.va er eof

oD’ MaSRHRRT SRS PedBl! i oo Sray ey s escrbod as
corﬂwnwd:p@farfddhamewwg fromieeadsiition dR@ siesondltompeneht; @mh as water or

- SQQPB@’SOMSQQSZE@SCN@ égl%o%dﬁy | Corg%mﬁ:r@; 114 lﬁﬂ/e the Eotentlal to form

substi t ut ed

c3l iogm&gﬁﬂoarﬁ/ ﬁ??regﬁﬁ@%ﬂ%ﬁ @raplmwngt aqdecggflst(gﬁ@olg?ulesy which possess
C2aCibaic guce By FGOTRaT1R0aKk eny$OSNAT S b tontiandt (ychads -N@E&IHs)s) polar

onﬁ?a%f gro@?@ﬂ-@o‘% W&%Ehoncgeecé%/sglskéﬂby {he%%ﬁhhé W&gscgye by N. H.

east one nbere teroc

me hB&herte Red Aresrt I4t3 EditigpdEvard dnas 1810 east one Rf ,
C1 C6 aHakiyiter {Llrefefienassatokypmpsuast dft rvkedla bynchitik @édtences to salts,

ol\{%QetsEJ t T &%}ﬁ]p r?énl?eas l@)éeﬁg&]% %u%cgr)%%%eﬁlgré{f%@ Ci vates, multi-

ar Wm@uﬁép@mm?@a apy ligiid qrystedsr of alts tRBeof5- 1 0 menber ed
Bet er olawé corﬁd’bdn%’ ds tHe MREMIBA actldaetdarr@gqrwg 0B u&%uat UL Hereinbefore
y.,afl lLeast,.on erein a t cen .
o&%i“ﬁ r'"‘i?\‘ddﬂﬂf ??'h%é”&?‘%ﬂ% g C\&ﬁp%Ha%q%e‘ser%‘%eprg‘ﬁrt‘%scﬁ'édd‘SPﬁﬁﬁrs thereof
f ofimlualink wetiadl, edmetecrbiest tegiomenmgisorRa s JaascheRafieredefimerhand isotopically-

I Nngepsn L¥asORP&efirom -H, halide, -CN, -OH -NO2,

-NH2, C1- perfluoroalkyl C1- C3 alkox Cl- C6

al koxyal kyl , unsubsP$el ition 5

al kyl amnnee Bbo@iizniadiklyd prefé]:ﬁ Gientiah IR Jans B atel dagh drdiepgndently (C4.

1 r f
L e A0 St Ny 8K b
groups Yeng @f“@ﬂd"fnﬁfairﬂ thgqresermpqyeat,rp@ Ar@\phem Q@PQaIIy substituted by —O-

25 al k(aﬂ.}é}alkleZ(CCﬂ:Z)alai/Ikeny hyasaxbis bhériyt @d -0y CLCHAkyR s@IsOuRE with 1 to 3

se " kynyl and
L%%{fﬁgl I{?%%F%bl ) thgp% &%gtﬁte%y trq:[a%rggnrgtgu s sel ect ed

from - OH, anoimzewlme@t\ﬁf twre@né@v%%gr is peihRcor naphty! substituted

haby dec- @Mker(O) RO, -C(ORO0, -C(ONHR 0, -C(ONRR

d: _ CI\?QO dnﬂt § el)n%ent § B)qqorwngmereg?%%%*\l%égf%} substituted or

30 andnsRustifutes! eacwalmuelp@umelmwll yr sigiheyle @nfl rroost @lef@bly unsubstituted

alﬁyhm@ﬁngHZ al kyl substituted by at | east one Rf

C3-C12 ycI oal kyl , C3-Cl12 cycl oal subst |t ut ed )y al
oast - ofnRrembalsier o' U RisRPH. MEDIREIBs 8 Ruhylo-CrCaAI preferably
substhbtyut ed by at | east one Rf, C2-Cl2 al kynyl, C2-Cl12

2 koY SR LB i ot %@@eﬁmmgﬁﬁs or léyn@ﬁ3§4, preferably Rs and

eteroc &t ero

35 suBs@rretea%@deayn%nﬂw@a§@>a'b\ﬁe Rf , C6-Cl0 aryl, C6-C 0

aryl subgdcifit dbragbudis éftthd Resht iEtidR are as fllowsenber ed

net er o2t i) aPr Ry TEIRSL B Dk SARLUE o SRR b iBineRt

substituted by at |east one Rf , Cl-C6 heteroaral kyl ,
Cl-C6 heteroaral kyl substituted by at |east one Rf |,
and Cl-C6 perfluoroal kyl; or R and Rd, together with
the atomto which they are attached, forma 3 to 8
rrenbered ri ng; each Rf , \Nhl ch may be the sane or

r r g e o o r ~ ~\ I~



-NRKR, -N(RK)C(0O)R k , -SRk, -S(OR k, -S(0O 2Rk, and
Cl- C3 perfluoroal kyl; and when the atons of any two

w@adjoaoans4s R5 groups that are attached direct!| yPCDIBRA05/003989
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are chosen from carbon, nitrogen, oxygen and sul fur,
then said adjacent R5 groups may forma fused 4-7
menbered ring; or a pharmaceutigcally acceptable salt,
solvate or hydrate thereof. In some enbodi nents, R2
and R3 are -CH 3. In sone enbodi nents, R4 is sel ect ed
from-COR a, - C(O)NHR and -C(O NR aRb and Ra is

b " PR Ao g SR g s e

cycl oal ki@l7-Runbpitauineepliny-yait3-Methyt4-(greoxgin-2-goxygpyrolidine-3-
al degiawic age@%g@} kenyl substit ut ed by at |east one Rf

, C-Cl2 alk an subt tu

| east _drEDREhREREN G LR BT R

cycl oal [h@ﬁ 7- Darllmhaxy-qwumbllny4 y|$$b®mnw<@!méeb/ldzy) -trrolidias yi]-isprropyl-
twpa ge enbodi ment s, Ra is selected from

cyc?opr opg and cycl opr o%) substi t ut ed b%y ?

one Rf LI-@ frDivstasiBeeazaing-¥)-4farnosalbe iy e rW‘B’i’f?”y -diethyl-

cygmhiepr opyl , and trans-2-phenyl cycl opropyl. In sone

enbodi ' > f
Croc o oy TR R AR S gy
bbgwingatt |11 eeast one Rf . In sonme enbodi nents, Ra is
I'n songs, ?—mhd@—ﬂﬂlﬁazoﬁa4-iyl$41(djuirﬁﬂ%-m@ﬂbmﬁﬂiﬁ&y%imethyl-
is selected fromethyl and ethyl substituted b y at
| €48%one Rf . In sone enbodinments, Ra is In some
enbodi nig6,&-PinRehaxg-qlinazotme-yeriadiaieatyoxy) Ryreligin-3-yldimethyl-amine;

sone er’[‘@-((’@wmﬁ‘étﬁ’oxy néz%llﬂ m-y§ QI'(@J m@@lo@%ﬁohdﬁ 3lyij-&methyl-amine;
sel ected_from 5

menber e’ ﬂé’f%’?‘ﬁ%"’)ﬁ %’dl%‘%\”tzlﬂk@‘éf ﬁg\ﬂb'@y&o“q r@'ggfyﬁoql‘fé'alz-%ne
| N sones, eDincadhaxgSmofRkholg-4Aylids(q@ndxa-2rd ortyepwcblidin-1-yil-quinazoline;
hetero idin-1-vl1-
menber g%)’ grt]éeﬂﬁbxggy 4%%9%455%‘@ 1bﬁyﬁgluﬁoiaggsty%éﬁepyml &

| na¥sReinenbodi ments, the 5-1 0 menbered heteroaryl is
sel ect ed-(6, vm@ydmyqb|eazofimnar)-A-(qthaa(pllnmmxyo;mamdiia»;a-yl]-methyl-
thér%gl e, pryazole, pyridine, pyrimdine, quinoline,
i soqui'nol i ne, purine, tetrazole, triazine, and
car baz oN1-(6 DsexeHisaeinehyls4-(quinexaso-2-Vpxpeypeidigs-yi-N-methy-
het@tpideyl substituted b y at least one R5 is

et or oab Y PRIREY Aoy "2 ISRl T I8t o
| n sonmed-EniddhaxpnhenoxHmprd@iding -yiefhrbeimethoxequinegeling]
subst i tG”? %QB{O 1418 %ﬁﬁthggﬁz%xy) p'yﬁolﬁfﬁl‘l%tq%ﬁ\agllné*‘ NH2

and c er ed
het er ola‘?’ VW (4§?fb§%'tiylt9?1f"?é’€iy)ﬁﬂ)'" glfJ'rlqi'é{'ig 7(5’%6%1%3’ ﬂ%‘”%?@r%m ed
Cl N | n4-fin@t7HRimethmkyenlinaealin4- Fyrroligin-2yloxyi-pareoniiriten

ggg\é' de%@uﬁ&%&%w @élflj&&%b\ﬁ(y\éheno\({é\; pW&fd%Lnyl] (ﬁnda%olﬂe

al kyl ; fRi3-PBEtacy-sheney)PywoHdiRT-ylks. asmesm« ‘FLV“aF?J'I“Fher
substi t Ra, yimbthbxyRhiend23)-psrolidis-dys-6jTtdireethd2y-q@Bazdlikey | |

PR Al e o o

ring se cl opropyl
unsubst #{utirsan-Sptxpnreidingdht, F?S“meéhqxhﬂfé'ﬂ?@ﬁ'ﬂ‘@nt ly RX;

each Rxg '750|rhé1ﬂ&@ﬁﬂ Urlodin- 6&/iex33))p‘§ﬂ'réli@fn 1Gfi-apedideal kyI )

gﬂ- k)cllB e ﬁg ki% @@2&‘3—%35 ggy?ggsqn;qzyl]c%b% ]n‘@Yl‘@Xy-QUmazglq;re,

35al kyl eneymnﬁ&hdb(yme[mﬁémelheltc@mwywpm) popstidion adltapinazoline;

subst i tgﬂgn?){o -%gmgﬁo@ hthal’el(lje)yﬂs)( RblidHes-yiEduinazoline;

B m g(NO? Péhoxy— -(F\fn@(@fygmp thalgé-g ywww&jm 1 Y_] quinazoline;
1)m OC(O R Kk, (L I)mOC(ONR Rk, -(L 1)mNO2, -(L
I)mNRKR , -(L I)mNRKCOR, - (LI)YmNRK)C(OOR
-(L1)mOL 1-NRKR] , -(L 1)mOL 1-0ORk, -(L
I)mNR]-L1-ORk, -(L 1)mSRk, -(L1)mS(OR k, -

(L)Y mS(OOR k, -(U 111-S(ONR 1R1, (L 1)mS(O)2Rk



heteroaryl), -(C3-C7 cycloal kyl ene)-(3-12 nenber
heterocyclyl) and -(C3-C7 cycl oal kyene)-(C 3-C12

WeyWboA2BRy 1 ), Ra is optionally further substiteCEBA§5/003989
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1-6 groups selected fromoxo and Rx; and each mis

i ndependently 0 or 1; or a pharmaceutically acceptable
salt, solvate or hydrate theregof. In one particular
aspect of this enbodi nent, and i n conbi nati on of any
ot her particul ar aspect not inconsistent, Bis -O, R2
IS unsubstituted nmethyl, R3 is unsubst i t ut ed nethyl.

Mbr e paﬁf%bﬁ]lé Ry 3-@%1)@ ALSELABILE T ALRRoIR! @

particu
particul %Pweg}géxcf [oirapfelesnbdenyiptolidigylapnazoline;
conbin &I—[BQIBodﬁlfnoﬁmy-yl@k)l)@prrcpldlhﬁ HaLe, Bdimesprcduinagdline;

hyl ,
S e M R et S A
sel ect edr- Dlmthoxy-N?s@ymﬁbréylpm)‘PerﬁIa'ﬂM& qumqu"ge sel ect ed
from I ns apgicheky- @-@éﬂpé/r‘idﬂ @-EIIO%-BWIMIQI‘I ~iheinernedi ment ,

and in conbi nat i ect not
i nconsi%tBHetho gl[%&¥réqa %%‘%/'8)8/) PYEH etttz

- cycl oprByChine-gyrimin-2- ylewwrwpdlwpwl]@ﬂedlmah@@ omipapdine;
het er oag ylg r "E‘)'metﬁ%%l.xﬂgfo@rpx yﬁ B?rrdl dinB I ETRSoxaline-6-carbonitrile acid

het erocycl'y I's optionally further "substituted by
1-tgt 5‘1"‘&9&}5@ seI ect ed fromoxo and Rx. More
par ti cud, ADimethola4-[Bmstabeed-@dinbatinewoey)eynolitine -yi-

t ts that th
s V@En%?«%ln?[%rgﬁéfd ofdrgf g@&n@q A ngrcgu rroggﬁgsgpoip hat the
trans, ’R@Tr%'mﬁib?*malz?‘mf%&ﬁ)t% ngwbeﬁytoaw)@wrwnﬁd

groups [ﬁ@e@@tﬁ@ - anﬁmmqumadmm yEYEBIidS-9l]-dimethyl-amine;

partic ereoc e erein

repr ese%?@ "%/eﬁhox gg{ oxa gn](% rm“d?] ﬁ];(ﬁn Ee car bon
cent er s6,oPimetfwxey-d4’ W@Whéﬁ@xg)*[d@ﬂblpwwhw1 Afrsinheine;
embodi ngpg 7. DH%C& hedlh-aLynvebihen- &3{/ Qﬁl%ll(% QQIFEmMnﬁethyl-
of formula VI, wher ein: is a - CHR

or2MREL | wher ei n Ris Hor Cl1-C3 al kyI 'Rl is select ed
from/ - [|1 (BN~ Dlrrﬁetlﬁky-lcmnmjlptm-)d))wadqh|yoll'nt?rIIMP psralidit-8-yilttiethylgmine;
1-5 RS5; 6 iinlethddiia! -ﬁ%iphb‘lﬁﬂdtl - (%ﬁbx@lld(ngloxy%yrr‘oﬁdm -1-yl]-cinnoline;

unsubst | ‘tute
sel ect eld-§f 9@%*?%‘%@9?'!‘{3‘(3@& GV'BP’@M AP \PKY)RyEplidin-3- Vil dethyl-amine;
unsubst j11(®7-@heiyuxl-@ipndlyit4-y ) Ra(quia oxeeh-2 g lorg-pliraitin-3ci-ethyl-methyl-

2)mphenyl, -(L 2)m(5-12 nember heteroaryl), -(L
2)mﬁ?}3 C12 cycloalkyl), and -(L 2)m (3-12 nenber

het er ocld$.yPjmethgcianelintday 4 (adinglinay @ii-Py Rt Zyil-dimethyl-amine;
sel ect egl7.box(-%[d-momphailnkaianglinolin=2- yﬂd;@)' iy#olidin-1-yl]-cinnoline;

gzg: gg: {i-:l:)@ﬁeggoxyA [{ &J @32 e/‘ox l[ﬁgﬁ)é) )@Z &% I%cinnoline'
al kyl en&)3-(4a,5,67,8 88(-|®X§h3©@ mlﬂ@(ﬁl@rﬂe)}lo -Prliin-0(-6 7 dingghoxy-
al fyleHme- . and Ra is optionally further substituted

glymlll gn rouﬁlﬁgﬁﬁﬁlﬁéﬁg&}z@{nﬁ gé%&u%xag%-y@&y pé/rrolldgne-JZ-%oxyhc acid

| ndleptepamide;l y H Cl- C3 alkyl, or Rp and Rgq fornms a 3-7

menber @Q ?'b@ﬁé{ﬁdx)ﬁ guﬁ%lﬁ‘h iy ﬁgq&nc&alnﬁi 95)@%391'35dm-2-yl] methanol

sel ecte rom he said 3-7

helPYsFastigideyang s opt| onal Iy further substltut ed by 1-3

gr oups 3£l e gtmelethexyrumatdlide-ygnid gGiexatn-2dyky)-pyresidin-2RE-propan-2-ol
ndﬁI dently Rx; each Rx i s independentl|y

C6 perfl uoal 3/ , Cl-C6 al kyl, C2-C6

ai kenyl TheGzhogss ligipdc ggounds gngiiheiphankgsesii)npqeentay salts, solvates,

Cy&{dq:»%df&qs)therecff ik greferpddanRBigAts (0Bthé stBEIPATention.

het erocyclyl) optionally substituted by 1-2 Cl-C3

al kyl, -(L1)mhalide, -(L1)mCN, -(L1)m C(O Rk,

-(Ll)mC(O)(Rk, -(L1)mC(ONRKR, -(L1)m C(O SR,

-(L1)mORk, -(L1)mOC(O Rk, -(L1)m OC(O NR Rk,

-(L1) m NO2, -(L1)m NRkRL, -(L1)mNRK)C(OR, -

(LYmNRK)C(OOR, -(LV q -L1-NRkKRi, -(L1)m O L1-ORKk,

-(L1) m NR -L1- ORK, -(Ll)mSRk (Ll)mS(O)Rk -

P P —



C3 al kyl ene)-, -(C3-C4 cycloal kyl ene)-, -(3-4 nenber

het erocycl ylene)-, -(C 1-C3
wWa@bdoglozne) - (C3- CAcycl oal kyl ene) -, -(C3-C4 PCT/IB2005/003989

cycl oal kyl ene)-(CrC 3 al kyl ene)-, -(C1l-C3

al kyl ene) - (3-4 nmenber heterocyclylene)- and -(3-4

nmenber heterocyclylene)-(C 1-C3,.al kyl ene)-; and each m

is independently O or 1; or a pharmaceutically

acceptable salt, solvate or hydrate there of. In one

particul ar aspect of the enbodi nent, and in

conbi na/&é ﬂﬁlcﬁgd %B%aﬂgddg"b %é' bi thelah &ﬁa@§ﬁﬁFoﬂﬁEla I are also within the

i nconsi st ent he Car on t t connect
t hegepe 8 the Mvention; Thap ceréin @a{nv%ﬁveq Alecomprsi of fprwia | Wh'Ch may have
partue &%@hbmacﬁlh@caﬂl actpoLInEict/en 0arl, 858n blrainistBR%ointo or onto the body,
eBDLORRL] G L UIG LPERRALDBNLAG Becllbbal GER) S cxampe, oy
5 cohmrqwt: pl@ﬁvage %my d@ftlwaé\res B refegadl tr asappaEgs’ rRsther mformatlon on the

I nGQNsf %B(?U%s trr%y'b% fotthd erard—tﬁudén%Jmt/éltﬂ}Eh%?y tst'ébﬁls vR3 14, ACS
i S_unsups ut €
S SPUBREHTT PolF A s DOHE) bl abt Peristie Eariad apro Desin

fr Bmghmo@’re%h €987 &d 15. BuReshe s parcen Biiartnhesutiqahghonieiin).

and in ﬁr‘aaﬁaPM'ageoreéncéwth%ee.ﬁvmsﬁ ol RF e%m@st b8 Broduced by
i nconsi sten NH-, R2 i's unsubstituted neth

yl
10 RSrqp?C'Uﬁh§BW§?rfatt‘?JfL@8t'%§lft'ﬁ§/Ipresf%tr'@ th&rcPMeRHNaS 197, FOT—'@.U'? 4 with certain
sehmetti@ckribworo Ahase skisde inpias tartcasl ‘arokyicietlel’ assdeselilecie ébr example, in

frgglﬂuggﬁ%nﬁgbpgrgl ngﬁagéggpqggg t he enbodi nent,

on o ot her particul ar aspect not
i nconsi S¢rekexanmes f F@I@qr@@t i geparésnce il - exgyieninclude, but are not
- Ciiidd@13, - CH2NH2 and pyrol lyl. In another partlcular
aspect of the e od| n I.nat |
15 ot her p@rti Cup%r? %es c%cqouﬂ%topg%r@ghsfgtal% a %arb&éyhg Wid functionality
sel-€008Y an regler {hkeeal rfor egamge, mmpurhie@f@r@aﬁhylhydrsgemof the carboxylic

mag@funa@ﬁﬁlfﬂﬁw Sbpaid ogFér%uEE(m%Qéplﬁdé@'b?@LK)@balkyRa i's
opti onal, y fu%{erq subst i tut

7 Fom ox) andHHELE s BpU T RE BB BT RERBEoT Lirclonelty (OH), an
cuehherrtherecpfybnbxamplep rreemgesdavheher timedgdioganadf the alcohol functionality of
20 CO{H&%M% 5‘oPlfHFR[nEﬁisﬂQpl?ceGBV&O@%lk‘éﬁoﬁ&ﬁnétﬁW epkion. In

yet anot her enbodi nment rrent invention provi des

a phar ndBeut WeP ﬂéeoﬁ?i’@)%q”f“? BnFQfB‘HBr | NS @ KBRS aheqgpdary amino
t heuntctiovaint (-NA; ancNiER pihareTRGe ), | arabinide abareqt fblegample, a compound
ca r e I

| n\(f/vé%rtglﬁoﬁé g}% gélsgg'gg)}atag ?rﬁn% gt#tmpgrb?%r%gofgw rrgﬁlﬁ% functlonallty of the
di SeBRENEFTEMiIahs/redprieced by (C1proelkaneYki nase act i w ty,

25 COMpr i s Fmeﬁéfﬁrﬂ?ile%tcﬁ FdpR@erhént @rdﬁpéTlﬁBdcc@rdérbe WP et foregbihy examples
28%3 a%X%l%BI]%S ?fmt)her I;%ro%r % eg m%}z He %Um? 1% tlgé ?forXrg r?ﬁﬁeooreferences

venrl one aspec
enbodi ni¥ateovaregenan |cam1p<wn§9e@fsﬁ9rrn@ﬁdmawremsglvqsmbnas prodrugs of other

gr edhibuRds bRl cel | proliferation. In yet another

enbo urrent inve t|on rovi des
modul a??{%a "i“”rlé?‘ %&'tF'WiLF? SgPed ﬁ'?eot”éfgﬂmll %ﬁeaE‘S%bg?eS "6F odhpounds o
30 coRpmiui Irthatdo merapaundgfotriwel ipriot eion akdiniméayetioniof thealrug. Some examples

ef Eﬁﬁ&té%ﬁteémé%rdé?'fce it BERRERDN iludBNAF FBAGYHIE&RL, Y
accept abl e salt, solvate of _any of the invention.

one asplkt ofhemite Cé’mBB‘dﬂdr?éﬁ?rm”{aHéoﬁ?'B? BMRIKG QI’i%ié?ea'l‘ Eydéoxymethy'
PAYdrivativetiairéof kCRase CHLOH)Sone enbodi nents, the present
teachln pr W i
n‘prl SI@Z Q/Kérgethglg%mﬂg rﬁ‘éﬁ% dagg%ﬁghé 'arﬁ%?(g?(yn g%clJH% an hydroxy
35phd¢%@@@@ﬁ¥%ﬁ(@ﬁ ad@@btable carrier. Exanples of such
COWpOSl (ui)onswﬂér@ Hes&iipba@ breFowuld m c&ﬁtﬁﬁs enathiryemiso group, a

bR B CGRBNE R SRt rar TR T hg & hunan

t he met hod conpri sing adninistering to t he mammal any
of conpound or pharnmaceutical conposition of the
present teachings. In sone enbodi nents, the abnornmal
cell growth is cancer, including, but not limted to,
Iung cancer, bone cancer, pancreatlc cancer, skin

o o o - o " o S



renal pelvis, neoplasns of the central nervous system
(CNS), primary CNS | ynphoma, spinal axis tunors, brain

wet@angi28oma, pituitary adenoma, or a conbi nat PONIB2005/003989
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one or nore of the foregoing cancers. In sone

enbodi nents, said abnormal cell growth is a benign
proliferative disease, including, but not limted to,
psoriasis, benign prostatic hypertrophy or restinosis.

In sonme enbodi nents, the nmethod further conprises

adm nistering to the manmal an anount of one or nore

subst aRQ/fs Sv%e?&'ih%dcofn{ %Uﬁoal;‘rf f:oanHIgDI cdA E@tas’secondary amino group, a
anti - ogenesi s gnal transduct

i rﬂﬁlmfytd@f'éatlv%\mreaﬁ&’gw ot r"f"é? at i ve agents, which

amount S(v)ar e \K/f%@ttﬂbeborﬁpfcﬁﬁ@tdf \Frrhia T @atinBth $BEMYI moiety, a phenol
ggrnal @%%pgﬁqwﬁsu%h subst ances i ncl ude those
EY%‘%%EE‘GEQH Y% on Nos. WO 00/3871 5, WO

OO/ 3871vip, WDeDHI8 8FrMFoUNY\D W@S?Q@tair\ﬁ@n(ﬁmi%g@@ as@boxylic acid
00/38301oNG: 8HIBESDOAI 00/ 37107 and VD 00/ 38786,

di scl osures of which are i ncorporated herelg %8 ¢
r ef er erfc@MRONgsEiFPMER § GOREINEDG ONERLINATE GSYTRNCHR FRroen Fgps can exis
agenive drnabredeerndisaidre Wimndre (i tammpnd off Fewatapl eonfaimcan alkenyl or

al zhl%lngér% &, né@érﬁéﬁ?&clﬁl‘rgﬁg é& % &meﬁééréﬂ s‘6|enWh%}eb§tlﬂ9tural isomers

vin clin vincristin nes a | ochoch I ne,
had'e BkRsrRaMeTEdle KB @ FYareY RASTSRyIRUtORBAOHSAMEEERE fautomerism’) can occur.
cotidti BkE tacfothn ofl st @litomeddn inTegngloamssi ¢feFormula | containing, for

(rj(l’)l%(z OXI 2{‘?‘( lﬁngi rt]c? %r ?}‘ r%g gr%ﬁp tO?%(CQ-LaHg(p %QAnlcé ga)ﬁ%ln’)e’rism in compounds that

2' coma[n:an(amrn@tcrmyq@ynltrf@pw 818y pinyle canroyed @ay exhi more than one type
de&k%@khgﬁ) t hi ochol chicine, trityl cystelne

t eni posi of r exat e, azath| r ne or.our.i
cytocin g%‘iegbw'h“ﬁ‘s‘?“a §C0Ps: G thie %{F?el” W%’H%%%Vo%jk ?"‘aﬁeﬁ‘%meré geometric
( geondrg arfyi taetpmedaivingnof diervompelings pidroprailan |, inalukipb gempryinds exhibiting

agr‘ﬁ&reﬁha HMe tgﬂ@gﬂlscggflgrrﬁ grldafwxﬂresccﬁrohé:’@ll AbleNtheb®d! Atd Rcluded are

PSR iompr GBS SBITIELEN B EPIRETEAE AP NGOG P, d-actats o
1, Aysineyar radeenia@ tir er@ne, dhtadiateanr bbarpioinaci d, 2, 5

-bis(1- él,g/t,géig Q%A\%{s ﬁb?bg '593%91 sted G} f‘oﬁ’nbéﬁtl r%ﬂe@lg iques well known to those

(di azi quone anesu ut ane
( bskdlad indhe Ak fcrr@eﬁ@@%whrawytoemow %‘E&Fﬁt@ﬁﬂ Cryé Higeosne,
cyanorm@m@htlongd Eb‘éﬁﬁcb,lbb Coh theC )pﬁ:‘ép@fbtlﬁlﬁﬁkﬂatlon of individual enantiomers

ln%u egc:q{orgle ‘I?ﬁt sto rom a S&P&\ edoolg?,lfJ %ﬂ% Blljrg ﬁ)f'egb sg}rgr rggo u‘PSW 8# tne racemate

1 (oQi@hta@er@@iprgﬂe) sqlt ped@rh'pmebplplgg)yioy e}gﬁn@g}» a;ﬂlrﬁlehlgh pressure liquid

dlaygﬁggﬁg@QQﬁpL |pera2|ned|one plpobronan poi
ronycin tero

tetrapl | qr%‘[lvé—l’hlt?&e{ I@ﬁ%{’naq? :(m & rﬁy‘fr@'ﬁ é)F?&Jr ?_I:; Wé\y be H%%Ctﬁd with a suitable
ni dpticagig mctngstoarpdyndh fcs (e&mm@}dn@@pologyln)tmm where the compound of

hyﬁ'&rﬁ’iﬁlgllgﬁhtgﬁs allaLi E%P bdbic Mbibf0S 4CRABBIEEN S5 $8RhyREylamine or
cyclohexy -chl or et %?nltrosourea

mefe ?;|cc§&lq O-H]@Xr?f;u“&ﬁl sépé?qmrlﬁlr{]%tageom?%ge feparated by chromatography
( 2araiidr draotiinkly Eryst@lizaBorbardi oneoer3bgih € tHeddidsterdeistinars sonverted to the

eacor#a%&(ma.ngbbrgfﬁ&h@%hk%gm eﬁﬁ%omt%asmgczwson

dacar ompounds_ such

as mec h@@rabeqqu*ﬁeof t*@y@%@dé%ﬁw?@éecwsp@stawﬁémay be obtained in

Wﬁbr&hﬂin@dﬂlcal@tﬂnﬁérﬂﬂﬁw hsm@&ﬁrﬁﬁhﬁb@ﬁabrﬁw typdily}UPLC, on an asymmetric
phos

e R nBiraisomob . ety condiitg) 8B REOREG BRIy episme o nexene
ar edvtainii fohem Ohg/@(??@joy velerne o@sc{p(rcmayqu Qymgallgfrom 2% to 20% and from 0 to
pyS%rlfidJoﬂWe) Hpémléikﬁé}ﬁﬂwe Wﬂ&ﬁ?'oﬂeﬁ AlelPbRingaBbsintration of the eluate

deo | uorouri di ne, roxy-2-fornyl pyridi ne

t hREEES e S5 asRKIuey Ipha 2' - deoxy- 6-t hi oguanosi ne,
aphi di colin glycinate, 5-azadeoxycyti dine,

bet at hi oguani ne deoxyri bosi de, cycl ocyti di ne,
guanazol e, inosine glycodi al dehyde, nmacbecin |1
pyrazol i m dazol e, cladribine, pentostatin,
thloguanlne nercaptopurlne bleonyC|n

o o o o o o -, Y 4 I L Y e




9) inhibitors, and COX-11 (cycl ooxygenase 11)
i nhibitors. Exanples of useful COX-11 inhibitors

WO p@b0desLELEBREX(t m) (al ecoxi b), val decoxi b, Bem1B2005/003989
rof ecoxi b. Exanpl es of useful matrix netall oproteinase
inhibitors are described in WO 96/ 331 72 (published
Oct ober 24, 1996), WO 96/ 27583_4ppubl i shed March 7,
1996), European Patent Application No. 97304971 .1
(filed July 8, 1997), European Patent Application No.
99308617.2 (filed Cctober 29, 1999), WD 98/ 07697

( publ i shedn aﬁPFalé@rﬁé(te 2Bstali€R8ary st IR Bidarkht ;péébéré §&%ﬂle The first

uar 98/ 3491° 8 ubl i shed
16885 12 e a4t og O v iagmewéémgq loabova gy opprémogencous
98f0387368ryétpulblpr®haﬂﬂ cdugingty bBth dri@@®)mersND QBBBH @6ounts. The second
I; R P ' .
%B% asém%qafﬁ% re %Fg@flon’é%«g %@r&& l}\?{)) g&e}gnﬁ oggwgféfgﬂe%?oduced in
5 Pu BYITRale %‘FPUQ§P&‘°'7‘838“D( 5%9 riggleananiioyerog, 1999), WO
90/ 057 1WHjle bbhios fredr)vRy fo3dd presdR %0 rac&\@icgﬁ&ﬁ?egﬂﬁe identical physical

(p e MD 99/ 52889 u
L PER IS S hBE e sty Bk POt SR Ring 3 08 racamate.
19§9<)em'<P®F<tLlr¢ﬁt eaRe eieearaledAppmve@tton@ techiqueRETPWBBEN@E skilled in the
116t ( §dd, e estathple, Btdreoch 8881y of@[[gé’rﬁhe@dhﬁ Rh&Wy E. L. Eliel and S. H. Wilen
10Ap§/£/al {’99 No. 99302232.1 (filed March 25,” 1999),
eyB ?gln pat ent application nunmber 9912961 .1
(fil ed Joumere3enti®@dion iklidee il PhatmeseuBealy i sStentale lsotoplcally labelled
AP Bdnh Sh O8 F‘Nﬁnul@%ﬁeﬁgm 61594or(nﬁdré %Qm’g"éga%ﬁlaée% by]a%%%) having the same

United States Patent 5, (1ssued January
1988ic NYAILER QuignAtymic ﬁ@ﬁ%ﬂftm%ﬁsg’et’obﬂsﬂf@re{n f§%fﬂé?f aj%m'a giags or mass
19pundis® Ghich predoinpiepdaatuRat ent  Publ i cation 780, 386

15 ( publ i SEQ%%&E& ﬁ?e;%ggle fo‘?lnlcl gt)n |We0£m25§ndg%¥ ﬁ\% r}wentlan include,

i ncor por at erence 1 n t

I\/I\/P“t?rea’r"fd "m@d ﬁﬂh@%‘.oﬂ’ Bw%og&ﬁesu%@%é* areat, Pﬁi'\)@ IS‘FCthtelSe C, °C and
or 1"(I;Jcr‘iﬁtﬁit'léVeiut:b’ast 1ibi, tiokind) gudds-'%F, ;odlh@rsacrpzﬁsemﬁférﬁcﬁﬂsl n&foGen, such as

t hage cd) | s+l A1 D ths
rel §3t I've OSS(?%% %CP]% ysr(r)}étt IBI %?dme ?SSB?%? esluﬁlbges (%5j sulphur, such
MVPEfS MVP- 3, MWP-4, MWP-5, MWP-6, MWP-7, MWP-8,

20 MVP- 1 OCeh@fﬁ’ ilsot]apncWab@l?ed %Bﬁh M¥Rs 1oB)ForEiiam) &8 Qxample, those

I tor 8 RO 32- RS

13|n6<§%<6atb g3 r?%@cgv& 'F%Wen jarec B?ﬁ%d'h aglg and%r 'subsftrate tissue distribution
3- {stpdies( Zhé radivactivp liretvossytitiume 2 Shie andl oy 14 - ifel *ayate parjiaderly useful
r DRAMK 39_ !am&‘fltt)elr%a}.é"&]mcoBB%%noe\?\'dQe 'nqz,-a s of dete]ctlog

3- exo- E4- - f1 uor o- phenoxy) - benzenesu n1no

oxa- bi c§ ?S&MOFQWf hhsR %HéOt%OescSé'P'bai;f’PFtér'%u 'cP H, may afford certain
25 hy the@pyéic aeantdgeR resBRhg from greater metabolic stability, for example increased in

1- I =L = ) b€ es, n

iy oy & Reipad HAEGe MR ARCHARACHHY (A" Wielerd in some

hyﬂWHS(‘?téﬁ?q?e

4- [ 4- (4stibstitution phie pesiyoh- etmma@iba&pés‘ Qhionl gt 0018 %0 and "N, can be

t eH ﬂpyrirF%Fﬁrérﬁ ?md Séoﬁgf(ob%é%érlﬁlg g%tcfg “F%g rffon]X X)(aimmng substrate receptor
30hy@$ﬁ%¥@&rbannyl cycl obut yl ) -am no] - propi oni ¢ aci d;

4-[ 4- (4rs6ia>|o@5|g IM%BOMpJQﬁW%@eﬁ&MlQan@H‘ aéﬂerauy be prepared by
te%o&%rﬁloeﬁlt‘%%élggﬁéﬂg\gn;otﬁéﬁfg aclh| @ﬁ)ﬂ gﬁ%ﬁ)&?sses analogous to those

t edesatibedrimtheyaceom@nygay Beaxplas @nd Eregarbjahs axiyigan dpgrofr2ie, isotopically-

3%bé|}ec[ A&aéé}ﬁfn b Qr tﬁ g&t@b{&e&%ﬁ [?é\)(c)uslé/ mé)llo ed.

benzenesu Xy- 3-me e- 2- carbo

XyI ic af %’mﬁ%leﬁyy g?ﬁeat@ble gol[/:ftgs L @gchr p% Wﬁ}h gﬁdmtlon include those
benizeeie thel dotvaytl of erfydtalimadsronycisy ibatomuslly subsRtbY, e € Th®) Js-adetone, de-
m pakePropi oni ¢ acid; 3-[[4-(4-fl uoro-phenoxy) -

benzenesul f onyl ] - (4- hydr oxy- car banoyl t et r ahydr o- pyr an-
4-yl)-am no] - propi oni c acid;

3-exo0-3-[4-(4-chl orophenoxy)

benzene- sul f onyl am no] - 8- oxa- bi cycl o[ 3. 2. 1] oct ane- 3-ca
rboxylic acid hydroxyan de; 3-endo- 3-

[4 (4 fluoro phenoxy) benzenesulfonylan1no] 8 oxa- bi cy

o o ~ - o o



VEGF i nhibitors, for exanple SU 5416 and SU 6668
(Sugen Inc. of South San Francisco, California, USA),

w@ancaliesd be conbi ned or co-adm ni stered w t h PEEIB2005/003989
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conposition. VEGF inhibitors are described in, for
exanple in WO 99/ 24440 (published May 20, 1999), PCT
I nternational Application PCT/LB99/00797 (filed My 3,
1999), in WO 95/21613 (publi shed August 17, 1995), WO
99/ 61422 (published Decenmber 2 , 1999), United States
Patent 5, 834,504 (issued Novenber 10, 1998), WO

98/ 503 |sg@%pidf%]s?)%e'\!g\ﬁg%?h%%iceﬁgc%glorgwlhgﬁ%r S&ﬁr‘h@rﬁ of certain

Pat ent i'ssued
Strayahstiopgiseragrs N8 gengs (ﬁué% @%éCWEW”‘EBde@%@) disorders and drug

Uniduesh Styehas; Baér&@iy Bisof9ets €86k dsi mmiceshdAhgessivekdmpulsive disorder;
199

h h
o 7 85E YUY | it S ERCrh B o dsvast At ytllggp's cisease
( potvbrigiigeah ainpuet 6 cor]JQ@Tl)i of fmus/eHaeige in(iphipilinodHdg10.

Decenbey, Othéfggﬁ)odlrﬁé‘;( 8L GRARB QMBS i B%aﬂ%@@tfcm Aposition for

1998 WO 99/ 16755 bl i shed ril
9gvee§wsbﬁkuwﬂisgrﬂ%fa jﬁrfaa fjpnosyc i@§§}'Z°p§ref"aoPe'mne‘vg)SOfders and
ardeudniedueed psyabasisp omddte distyyiers edobrae pemc Bmd blysesgive-compulsive disorder;

rﬁtql rn?okle\fmelgdggfd\ars/gr?cg}a‘ %&’aﬂ&nﬁ@é@sa%@%&bé HGntVEt@E‘s disease, comprising

bitors are tran

Vﬁ‘fﬁ”??g‘ﬂtdﬁ a cmund ghfpgml.\,qzl(gﬁe%ﬁ Bdreating sagirfye'o[%zag condition.
bevaci z&;@&bleé@ngw@ezﬂ disorers Dbt Gaubh tGaed-eenairgCo, the present

gla}rlwen o m(: OUI HJ aar‘Q%ﬂ?zlw‘Hgd tg‘ %ﬁ'ﬁ%ﬁo:% #&oEbeg(éﬁéeE ({rtﬂén paranoid,

CalforasmiAps) Catons? un@ﬁf%rsmt@tedi h r@ﬁlﬂ@ﬁ* Stp&ERNpghreniom  disorder;
G@’cﬁ@@a?f@étlvé Glsarser, ka&%ofﬂh&aews@ﬁﬂ typReor R pleas@d type; delusional

W) %ﬂp%%g@%st%%?é%d%c%é%yc%%la rdir %euetxércr:]allja Hah%s%%ducetaeoy alcohol,
aohmmﬂe@trmeeobannab@ondzncwael balluginedens, h@helgntposqppldgn or Qihepcyclidine;
néllﬂh&gﬁréé? 'bmsthé B%h@@ty&@%ﬁ@ pQ&fh‘é BB6kdbi b WO schizoid type.

9 102434 i shed Januar
(publ | SHEGTPFRI g TI&Tieg085ose U 538 e rPHEb P ARRY Byl Presert
1 5nveh8&BincludAdUd 8/e0ridd BmitédptolHuntryen’s Xisease wn@@yskih@@B3ssociated with

q%% Egg&ﬁs& P\léglggsﬁéﬁrbﬁfl% 'dlsea]sz , res"tl%gs*? I)ag smro?@ ;r%gejsgentxal fremor.

ted States Patent
5 587 4@@6« |d§§@éra et &7pebe 2@8’[6(19@89”'"%@ Ui Pesgent invention are
St asessivBRbRPiIsiE disbrded) Tolretsdgadrie ahd Ghert@dBprdemach
of WhIChISheI' n. i NCof na i) .
entir et y hgr ?%E)o&l:rrée otthI h%ﬁwﬁoqt %prégesﬁcé:% ﬁ\%&%d fc{;} tPetaﬁng an anxiety
pradisnsger of enpditien in@ Wdlwhd@éf@ﬁ ceraerises a@mmﬁt@dr‘@@éﬁ"éénammal an

g;éﬁ«(diugltg &%omﬁmidlom%@énéﬂfbcw@@{ iddhirddHDE f6.1 ed January

No. 60/ '?tﬁl_s]m\ge&gon qlﬂ %8vu§j‘e§r#ﬁct?t€%é$rtov Y Onal lteQ%ls]prd\%ﬁ r cﬁrpdltlon ina
armaheeleivhichi metbedoematriees apninigiéring dmewid mqarrtrrmi;[am amount of a compound

endrld i Skdtave iR BhatRE Qbib fd%B@Br‘ F¥EorRdBAL S that may be
used I nclude inhibitagrs

transf e’?’é?é‘??'eér?& PP B'F‘i’rB?'@ ”@F cat“ﬁ’é t?ﬁ@t?& ﬁ‘f’%‘frgf’a//l” tﬁ? Plrgse”t invention

Ki inéigde, BIdGEr notilimitbd) thi, pgnit¢ beord@nqmotapdsblmessneonﬁ@plhcmadsomal phobia;
[

BB Bk bl DR, sl 25003} g sose oo an

09gersizg anfiply digorpecenber 2 1999); 09/501163 (filed

Fe?r uar thanv&{ﬂ@{OﬁJﬁhQer&&%Q%Qne(ﬂiddo@deMﬂb ahdrddladddBe) ¥ar example an
09/ 202796

ile 22, 1997
AP SaPharys SE” Bopias PAderBR T & kgt poiGiho = humen, which
1996thod gerdprishe admnnp@un@éo giid olaosel a@@moemawrﬁeaomﬁ?ut‘%@f formula 1
f obdtRiWeNDirddthd &g RiAdiR. Provi sional patent
appl i cati ons: ?168207 (filed Novenber 30, 1999);
60/ 170119 (flled Decenber 10, 1999); 60/177718 (filed
January 21, 2000); 60/168217 (filed Novenber 30,
1999), and 60/200834 (filed May 1, 2000). Each of the
foregoi ng patent applications and provisional patent
applications is herein incorporated by reference in
thelr entlrety Cbnp03|t|ons of the |nvent|on can also

o oy Y 3 o, .



As used herein, the synbol [ ] when incorporated into
the chem cal structure of a substituent neans that the

wat@aioreswhich [ ] is attached is the point of PCT/IB2005/003989
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attachnment of that substitutent to some position on
anot her nol ecul e. For exanple, X in the hypothetical
nmol ecul e CH3CH2- X m ght be defined as X is . In which
case, the placenment of [ ] attached to the arbitrarily
nunbered position C1, neans that G 1 of the phenyl
r| ng is attached to the nethyl ene carbon. The synbol s

' ang mventnbn W26 1brdifRE al RARSNE trdalinPa I3 HdBiction, for example an
t|0n ot herw se, I’rerely

. &[ V\flétt out further |nd|§
elfadt P st @beiRAPLlrign A PAHEEIgRc g & niman, whic
wheseBod pphirseh beminifteang yorkedd nanmal aarthouhieof sy ediadound of formuia |

us&%cg\@gﬁwﬂgﬁnf@mar ately, in conbination with an
i ndicatign of themrepresenting the absol ute

st er eocheff'e @Agctiop, aénuﬁeﬁcﬂ‘Pr@ﬁ‘t MSFNH N agrorgiel derire jfer @ Haug and is
cogeme&:p;omhramganzétem mativasdnalugistiibendds stifita 36RRUBRANY ItA@ the desired

chem [WaTel absol ute ster eochem' stry
&'Uh CEQ?H‘?S s of Intshs& @Fu i raﬁg

espondi ng ¢ ‘center. "Aliphatic" refers
to str aT*@ht”y%fﬁ'QF rfurther revisedl aometbye |of dre@ingGl Zisorder comprising as a

hysirpeont b@Bicianby ﬁmrbt@ﬁﬁ)n%%lr %@‘tlﬁn $Ah WaAefl iiud 'acltﬂ_lman which
COH&%I({]S one or nore Unsagt uration but |1 C

are not “aromnat a%m'm%?é'ﬁ% e%a fnag‘lrrl ﬁ'&taW“’étrc&?p%ompr?H'qua%form“'a'
| i ¢fteqtive inlregtinchesid disordsycl i ¢ al kyl, al kenyl, al kynyl

gr oups eHglinkuARsd QI§0 b#@ﬁi@@soé @%B%ﬁréeﬁbﬁ& lacb‘l"’éoh% gratlzdﬁghon comprising
cIoaI enl%)eg %/ al i phatic group
ﬁ D4R IEip %Xt'acf“wwfiaed/g Wf“it‘?’hé‘n? @amsm t'@ﬂHdé‘g a human,
s UMMH metem ®mpns®nadahmspdsrmg taCsaty mepmin:sl antt@int 63-a k8mpound of formula

”Elrg?@étlvgﬁltuﬂ{%cﬁd@ 10, ©6- C10 aryl, 5-12 menber
het er oar hali \ N02 NH2, NR2 -CN, -COR, -COOR

CO\|R2 I'}/sdlyenthjqalso Ws a E;Rthod ogmtmg g@gerer. g@qRQmon comprising
- SEPNSnptovh er edifitiefyi is atfentibi afd/or0coanitich H0a FRRRRI mcludmg a human,
RS B Aty b R 155103 g o o
sa-'telffﬂé't’%tﬂ‘t'l‘f?*dﬁééﬁlq!ﬁ@ffjequpﬁfﬁﬂonhaw ng from1l to 12
Car bon H{eOMaseAdgjc!e(aby & atdfidn Qﬁd?él’pcdﬁfﬁorbeasot%‘éb CH%?&A Yh “disorder
% n% ! ed att m eg?fi ST Ate SP
L 8 P FRlpsna o oD 9P ercplier TGt tgrapsubnoma
no‘pnqtlpmﬁlq B @ne or mgrelc@gnitivelrspectresueh @s yreimply, in@BedE1d Iearihg and logic

S- ﬁﬁm rt’@@&nefneﬁmfél’relgtﬂ)e'tg%ther I}m?wdualéﬁ%thm %s&mg%%neral age
tion
S

Cyv\,ﬂ eart@P?P“e%PF?f Fgog@thnn (fé"ﬁerﬁfféﬁﬁfq 7 r_eqipctlon in any
C]pa@ibwaralhdhydqal sftméthmmgbmbnemrtme cyglitiy asgebts GbPexaimple as occurs in

agg_,gg[g@@ggnm@g@erc%yl Exanples of O G 2 al kyl
gr oups |nclu but are not [imted to rretlé}y et hyl ,
toipng

propy| ,EXP0BE? SFng‘Ford?fﬁt”}ﬂt corgpsiee B& yympiogba y in attentlon and/or

t &mgnltlnmttydat cap enttiehted %%r@ﬁmto)ﬁhe pRSEfamleltion éﬁ@lﬂéﬁnentla for example

heﬁ@i%hehg’célyel se, a%tl &grcl cﬁ%bnt}ancelllé'l %IPIEcg d%u?rétlﬁ;t?gto[ r drug -related

e term A
stdegieptin dermgntip @Fs%ﬁéﬁ‘i’cW@H ifegcigniat éldmﬁyonfowbwntrauma dementia

I adbdoatedofithl meln%%n@atﬂlg&i@e af P3RinsBi's bideSsel 2r %@Rﬁ@-@é‘ated dementia;
ar bon on

atd%q?u{mo a?nestlcb%sorcg T oﬁ%St -tra an;\érstrgfskéﬁorg?repgptgl retargatlon a learning
s pskisorder. cfal leyande aeadiridk yisordgro mmtheenaticsg disortier, 4r carisoder of written

ateRpRssioh; gﬁéhtlcfmdéﬂaﬁhy%@%ﬁvw Mgcﬁéjeroé'ndlé@é Whstd éoﬁhiﬁ@e decline.
Sui t abl.e. substi tggents on an al ytéqq%rou are

as t hos Isdglggtpop@ q p(qylldeaa@je@od 9 09 a g}ogqjgisorder or mood episode in
" @yuboakk jncliding Bensnanp canggigiad iadmsateing te eaid yerrdeR BB @fhount of a
" A8hGalna BN (dREN if Realfh SRR aé CYC! 0al Ky

group may be nonocyclic an ere permssible may be

bi cyclic or polycyclic. A cycloal kyl group may be
optionally substituted by at |east one substituent.
Sui t abl e substituents on a cycl oal kyl group are the

same as those described for an al kyl group. Exanples

of cycl oal kyl groups include but are not Iinited to

oy



from2 to 12 carbon atonms. A C2-Cl12 al kenyl group nmay

have one or nore points of unsaturation (i.e.- one or
wOoree/0ze8bon- car bon doubl e bonds). In the caserPlTEB2805/003989

C2-C 2 al kenyl has nore than one carboncarbon doubl e

bond, the carbon-carbon doubl e bonds can be conjugated

or unconjugated. A C2-Cl2 al kepyl group may be

optionally substituted by at | east one substituent.

Sui tabl e substituents on a C2-Cl12 al kenyl group are

the sane as those described for a Cl1-Cl12 al kyl group.

IEIX rann?legﬁ% églﬁvegrg%nqgﬁ @rl)\lﬁ@e@él mét%l df @@atmg létmc%rd%lsgl‘a%r or mood episode in

% propeny ropeny
1- @ma@wggl lnc@_dmgt% Wan mg@pr&plgeﬁf)l;rpmstgrﬁw tphSé1|d| rpwnal an amount of a

i n@dmﬁahrmgofwdasnail tidcedk ih ohibling PREEDf . Further, the term
traight ch

"al keny in o [ e )

unsat ur{%){ eé)eﬁ fjrrngtc):é; <F| or ers an Caqd gs\g:c?%sgtg?t?‘,gr?n&gp%agedﬁcordmg to the

5 caprpeant dtvention Im*udz tbbt i@ @éﬂlmﬁw 4Q, ONOr depressive egisode of the mild,

CahQ&H?atétoF’g&ereO&E@ d Rafic %arn&e@ nffo@ Bpisold, azh)b&nélm@ﬁ%&!)@msode a
ave on

nSERrsP ppop i Ao b Lo PEsRP o RSk R PRI By features: o
bodmpsgssivé rpibdue witis eatatheic Gatresakbkeond egsada pvith aostpatusn onset; post-
t hﬁE}kQ Ggpo&%rop%aJSﬂJeB%S|g@MQr§er bcﬂ/gﬂymtcrb‘?so%F pr%r 9%:@&@3 disorder;

S can Conjugate or unconj ug at ed
10 3] REMGIStYRoSPRAEG BRO<ibREH ?‘Wf’%'coqep[ﬁ%‘%gfsmdﬁrt gl schizophrenia; a
Suinbjabliepresbitas disdru@rsuserdiposst dnl Kgsyyihotig dBoeasuen b eelgstumel disorder

as?rl &9&%&9‘?’%{ ' (fjaerfd%rolq]o%hc & ;%R@ (t,}(%)laé ?Ldgpl%ercé_l%@%gﬁﬂilsorder, and

al RElpyymicdgoder al kynyl, C3-Cl12 cycloalkyl or (rC 6

al kyi engyis E%rﬁorﬁurtﬁer%f&hdb@bkﬁéthod & tre@ﬂnﬁﬁe@d@@é@ératwe disorder or
15 regeriot Q. an.al k?X I Enou hun"?a% dw%f rme

Rc 3 E R RO R Bl o T Vet

o At SN
r efremmat an aareunt Qtylcoma@und ef fomudp Irseetva jin tteﬁaamg qas! disorder or condition.

substit Vﬁl@ﬁhvgﬁ’lo@?urﬁ%&l&@% AKX 10 a ﬁé.lr(ﬂi@ ér@%ﬂve disorder or

her ei n. " al kox fers an alk
WGP BT TSGR e M5k B R R ferng to sl
al wamynabanzEtdutiueg aicsmpoundof formua tteffedive InfihiidlyitirarACEd0.

go refers ée %ﬁmﬁ’gﬂ émie{lrﬁés@ oﬁémsmd%&%d Ry ﬁe%rodege&%ratlve disorder or

I ndepen 1
RW pn rgfgrséq_g d‘is}%qeb 87 meor’( thq_t @ga%ﬁegﬂy %g/sf'(.l@tlgn @ﬂ_dZor death of
Cyﬁéw@iskry the cpritey hereslisRystand TRetreat@entalf tHeed hisdrierdf\and conditions can

Ak%gda@ ggmnggt%%ﬁOfg%e P?%%hﬁgb\%gtsg{hg w&sf%\ﬁc%on or death of

dP%HFWIaéﬁ?MO ThesaispiereT SMIPRS T FINEIcER e fuggtion of damaged or
25 dehédned nbesR xﬂ@u%%ﬁﬁéﬁaﬁ@%n@%n% fndnhdRpss Bf fnct®n caused by the

coheRPR@n D! a6 2R b ol Bt IR SRR BR8P Eherei rters
t otos gibstanagler agsnainat s Sbmanrcqﬂ@ﬁthhwmrgme@on r adi caI

haV' ng EkMpied- 2 n@%@éﬁ%n&ﬁtﬂg’o‘dlw%rgt arld® 8&ditOME that can be treated
car bon- carb ntri

o RSP B b ereDh EHETe oo R P Eo TG Taghigons diesse
30 t heluntmptoo's -diseadzo rdetheuiH, dorbexacislecAlphdimersodisesgat mdti-infarct dementia,
gn?\%ﬁnﬂgﬁﬁh ﬁtlaC%nQFrc%toa e#n%ﬁ&)éll D&hEHE; ﬁ@b’obc;égelneratlon associated with

stl ut ed X | east _one su t uent
SuP?rslHP'etraé’l]’Sst“?‘tr?f@ﬁF%er%ti? Fsesiatethwil) RYAKe| NeyFeggengration associated
t heitis agereral t R depoglydeamtb-ihdiced GiuGdsheadrktitn; gnewdegeneration
IEiX %‘%&ég’%&j g\)jith %%e}%ﬁ% F%&%ég;gl?eg%)y%@e:nggggnp ?%’stggzll%ﬁ ’Vsmﬁ)tneurotoxin poisoning;
35 1- b pulisystem fipPPnyl , and the 1ike, including
substituted fornms thereof. Further, the term"al kynyl"
refers to a straight chain or branched hydrocarbon
radical of 2 to 20 carbon atons, or 2 to 12 carbon
atons, or 2 to 8 carbon atons, or 2 to 6 carbon
atons,or 2 to 4 carbon atons, and having at | east one
carbon-carbon triple bond. Al kynyl may be substituted
or unsubstituted. Suitable substituents on an al kynyl
group are the sane as t hose descrl bed for a Cl- C12

. Y I IS P ~A I\ o
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heteroaryl group; e.g., -CH2pyridinyl,

-(CH2) 2pyri mdinyl, -(CH2)3imdazolyl, and the |ike,
war@emensyat i ves thereof. A Cl-C6 het eroar al KyPCT/E8280%003989

to a Cl-C6 alkyl that is substituted with an 5-12

menbered heteroaryl group. "Heteroaryl" refers to a

monocyclic or fused ring group,of 5 to 12 ring atons

contai ning one, two, three or }our ring heteroatons

selected fromN, O and S, the remaining ring atons

being C, and, in addition, having a conpletely

con ugqt,e(g‘epé @dd%&n&%‘ﬂ tI%y? Qéﬁg n@éﬁf%' n&ﬂr(’i&@%eratwe disorder or

limtation, unsubstituted eteroarg groups are

pyfFangifien cwnr@ﬂs neyPeRsIregiation; ofi Hupia)| BediyR £piHY ieurons in a mammal,

t hih@gdgea hupdahazol e, pyridine, pyrim dine, qU|noI|ne
I soqul nlﬁ'é\' fn l%?]eé%ﬁg?dg nt o?fhe reslent’ mventn%nz thrgae {ora?%ﬁnelgtlve disorder or

car bazo roup
5 ungmb@®H§UU@mngypﬁeam substltuents |nclude Cl-12

a' | phat j,Ganoied @mBEIRET efishBIREQE YoM Res 8- %@rnﬁ’@%@@%ﬁle&mposmon for

. haplsyl(ﬁjptlc @r ers%ﬁlongéﬂtsordg@a%wgn ucgmchoms anxiety
Sd]ﬁt\dﬂ?é?s mberrenn diRordsrsamtd Msoalersp heetiiodegeBerbivendintyderedand drug
he cﬁi’i’cg&y %rﬁprlsﬁ;? alt 391095% a c{fnr]o%n%%ﬁ{ﬁéjl éﬂ‘@&tﬁé mFe\é{lng é%ld disorder
arnmaceuti cally acceptable heteroaryl" is one that
10 s°@@ﬁ¢?@1ently stable to be attached to a conpound of
the [ nVIﬁrﬁriomér ehbbditkat 6 innéraion PhedesBe @itttodadf treating a disorder

Co@ec?e i ﬁtnpsga}q)tlé Egér%g# elX Jsié ?ango st gr{deoqug;ﬂfi&eg %L‘)}cﬁ&;ls anxiety

I N nee nonoc
hediaqrdgis. WO\@fT‘Gﬂb@SQ’rﬁ@F urd@’d @mrd%fﬁ ea%ﬂequq?ﬂ?’@EPtW%d'SWdﬁs which
H Netﬁo&b&hpr@a@a@mﬂust%mﬁ@’érf ah6urlt bF arcolpb@ahe REINPYreigétlve in treating

15|n1q§ oI (pyrrolyl) (furanyl) (thiophenyl)
(p?? ) (imdazolyl) H. OS S Ns isoxazol e oxaz

> ole i tstcﬁnhthanz ertnboctlmer&ztbtsymventloz prgvidesi aamethed of treating the disorders
(i §&9@@Zv@tevé tl}te (1@?5@6@':5)‘4 aelécteaCftom @8 @tdog)cor(stshh@afobéttanné Azheimer's

3-triazo -triazo
' e, R B Tie, Ao Griestn & (19T ST A ATy, dementa
( 1assrcatdd Bittdintandnydl Junfols axcereBralltralingz déryéntia associated with Huntington’s

20 (1dlgé(a§e§ éargh%%: c)@e)ja_sel oPKI@?gtelétg 'd@ﬁt@ht% delirium; amnestic disorder; post-
1- {r@Hn&ﬂIlg sge%ﬁ g§@,ngr (r&er’@ﬁkdetgrdgthﬂl aazéﬁam r)g disorder, for example reading

(1d15d$tdé:t 2mathehhaze| )dks):)rd(erl bhi a- 2jsérddi adfol wilten expression;  attention-

deflatt/ﬁ ger‘agtlv% g%grr(%r agél rela éf”‘cog fl\iedtiﬁcﬁr% gn if)“:r‘t e@%g%nﬁél 3plsode of the
( t @tkt armer?te)or CpYAre Hireiy n)tan(qocgrmmmmﬂl %plseiﬁy ﬁutwwewt mood episode;

25 PYh @éd)r@éélvé ePisédd \Knltﬁétyﬂ't%l fePMFe8Zd Bddrdssive |e§t§d>déM:lnthEXé!é‘fEh@i‘é features;

O b o P Fiof At B oRb  Foslhum ot post
be siikeridelaession; haiendepfassiemgisgrdgridssthymisi digatdernyninor depressive disorder;
(i B@%b{étman(a@ Rdridl g%@rywst—f)éy@ﬁ&%ocljé&@ssb@rd?s.@ltdét 37 QbHizophrenia; a

pyrrol o

pymaJBr 8 pgesgnve](%%}/)(qea:sﬂ;gen%\éé%%gqq[ ?a?zg‘}ﬁcf%{) dlsodrder comprising a delusional
30 ( pyiiserodref ﬁct&obﬂ\rpma i adbipytdr disppier camhmfs@g Bipolaplydisoddenyiolar 1f disorder,
(p}f)é:\'omgﬁ[c %lg rmr'?lra' Jgﬁsﬁb(é )di §J OILILQ{tn?Tg n@]&gééed'créﬁtentia Alzheimer's

ne | m I ne
py Fi8Sa5P.o [Taut3n C;SyP?fﬁ?’ﬁ'é (%%f%tts 3dt2n iy FTihyiPyperal - Dementia;
(1 RéHeRgérerdtion] RBysdidded it deichiallazaing,; 5em]>¢vgémaﬂatrmyla)ssocuated with

(p¥tro%21o lorf) ﬁdgé%ﬁrlepamogl gyso?nat@é{ r Rl %@j@bﬁ n@”éﬁ dhﬂ)%glycemta induced

rrdine
35 Sowm@g@e(qjlyvp gpgro@ngngrahqwsgqnfﬁ?qt yith eptlepttc selzure neurodegeneration

( p%s@él%@[ﬁlﬂf'r feiR}dEH pR¥bnind; quﬂtZs%t@rfrB ,aﬂfodﬂl/ PYpafkinBi] )disorganized,

(i sqi ndol zol e purine |n 0

caéjatgg)?l g cﬁfter(?rﬁ?t&gzg ieS|d yfg();,r Isahzﬁogﬁzenﬁgdrgz éis[)r%s:r, schizoaffective
(purlnyl) (|ndoI|n|nyI) (|ntdazo[1 2-a] pyridinyl)
(imdazo[1l ,5-a]pyridinyl) pyrazolo[l 5-a] pyri di ne
pyrrolo[1 , 2- b] pyri dazi ne i m dazo[1 , 2-c] pyri m di pe
thlenopyrlntdlne (pyrazolo[1l ,5- a]pyrldlnyl)
(pyrrol o[ 1- 2, b] pyri dazi nyl) (intdazo[l



(t hi enopyri m dinyl) quinoline isoquinoline cinnoline
gui nazoline (quinolinyl) (isoquinolinyl) (cinnolinyl)
w@ a0aqui2eazol i ne) qui noxal i ne pht hal azi ne PCT/IB2005/003989
1, 6- napht hyri di ne 1, 7- napht hyri di ne (qui noxal i nyl)
(pht hal azi nyl') (1, 6-naphthyridinyl)
(1, 7-napht hyridinyl) 1, 8-naphthyridine
1, 5-napht hyri di ne 2, 6- napht hyri di ne 2, 7- napht hyri di ne
( 1,8-naphthyridinyl) ( 1 ,5-naphthyridinyl)
(2, 6-naphthyridinyl) (2,7-naphthyridinyl)
pyﬁ.&&' %f t%e g%lgy Brllemygé &qh@é@dré@{v? 3'% dJeRMIBhéTldeﬂa@r sgbstance -induced

pyr ri mdine pyrl pyrlm |ny
(pwmfp f4d'%°r?ﬁrpwsvaﬁ$ AgFuEe p3dt .a&@r@ ATPFIINGi FRRRAPY, cocaine,
pyhalld@ﬁo%e&* @Hhpsnis napibidseorhehcyciBting) pyrsaralitp@ispidet of the paranoid type;

arpcﬂ;%ysloé%gﬁcgio%’éé hﬂé%ﬁ%szﬁ ek y“ m di ”y[)

i do[ 3, 4- b] pyrazi nyl)
5 pyr| m d es’fellmd]aiyyr ﬁw“éﬁdn@erﬁyr%@&ﬁo?t®r@'3®]"§‘jﬂa@§i figludes an organic

yrddmlot@héedsfr&iw QY UhivEleRt BRMaBY hidrb&iion, Aath@ydes MBudisydt limited to,

zi nyl)
%ﬁw§mg%g%??n1dlnyl) 'Heteroal icyclic" o r
het er OChyec lepin“alkglf, eassusied teeraimnadass | dtieerwise inpiiskiedy iciudes saturated

gr RdkbvaeM lﬂ/&rcﬁé‘%bﬁ‘%dfeél@rﬁ‘a%n%@trélghtrdr @Qan@ﬁéanﬁe)let\’éﬁer@('aﬂples of alkyl
from oatons selected fromN

1t ons are
10" gPUes A, oot GG PHITIRR e e ing. roP ORIy Ry Phay
aI SO0 haVle tamm taldenytpree dkedbhereibondisss bibaewsr jndicated, includes alkyl
Hﬁ%g{ e%a'laknﬁ% % |e%st OQe 8arb9r?£$5c91cc¥cﬂbbél bon8i \A}Rerréﬁtalllw\éeas%efmed above.

i q ectron sys em
H@ée@rpé?élo giRny| ipoluds, put GWé‘tOé%Wd? yiheny apd progenyl.
subst i t Headme" aﬂkth%Blfsbd heremounidey pPtheatiseShidiGtdd, MeIndes alkyl moieties

I nglﬁl%%gn%er e grb{;' oct,aéé%q}botlee go tdQNhe%miér\I@ is %ﬁ g%af%n%g %EA_VE”OEgamples of
alky2! grouRs Relude.,- t@Nare ngbfiRited @mnyLqup’r@ynyl Q—|’ -OR,
- OCOR, T@Qterm loatk{©® a%RusedV\ﬂib@éxﬁl ﬁhlé%s' Sihédwise Indiealdd, includes alky!

[ kyl , 3-1
2 s Sbp e POT roBae T R4ok Heie S Soatpsrisin B po doned
gr evgys  Erarhplekeof dyaibaligh @clndﬂ biuf anetretlirmiged toxdyrlaprepyl, cyclopropylethyl,
201 aﬁélobr% In@RNNERI BRI Zdyl:ll&;'ién't)ﬁj @ﬂ/él&H’éﬁﬁ é?@)&m{eb@lannee

||aa t aannee aazzeettiid |nnee t et ahydr of ur an
( oxi r anyPI§sS tHpAWERyNSicRteGi @p di“?F‘;?I e[k etgnygys heterocyclic” and
(t Hietoaytida)kyll aefert iochon-yako)na(nt eymlalgytrd:psfcomainﬁyd pbnd et moeehheteroatoms,
gllafef Bh%ﬂl%r@%% rfoQJ h %Hﬁorkgt éj:[egﬁ Fna(5] é Sr'i l@ Het rQbicycloalky!”
rothropyran rot pyrro ﬁi
( t eforRgazRl PWP@F\% tyvo (u@g@fi pmlfy‘ .rop@ﬁ thr'g\y rsalﬁylpgs @are one or two atoms,

25 MO i VHerdhe atliedst @hé bi thd ﬁng(spjoﬁtaihs @i HaYergatdm {0, .4 ofl NRXBéFbDicycloalkyl
(1 r’oupsof)é gur&gsfg o} t m?és%nt mveWor) 3(19 Jtmress gthér\mzsg n¥cj c)ated include spiro

pi Perazirn azat hi ane ox pane
( pPrewns@nf ﬁ&aeq rifalgrauprsz értelfﬁr@tﬂgyplyalm mﬁ 9ﬂe)nooﬁwn@pcam5¢pymged cyclic
( aél%@p’%nwhérenl séddin@é(é?@ﬂféﬁd b dTeQ@h@thﬂ @rﬁ@rﬂﬁa spiro jrou (in other words, at

|98§(z g’{’on‘? 83&’)93 él’tarelonﬁ oa%an%%sgl |t51e gt)i(_relrpg sh%r & or two atoms with
30, , 4atdeashorepd pgid jwolrings)t Ahe heteptingloilkvl-otiuay efbaenntpooiseéthe present

( 1mvé}ﬁl$rhéaﬁ%%§8¥é ar n(o;le 8§17 RAYErdatdrts Qrpé’r@/én)bodlment each ring in
parti al “¥ unsat ur at ed het er ocy pp%rou

B BeErob oAy Lo teraioHp Rt {DIanS, up tauf%yaﬁ%mz e ffom zero to
5 ﬁ)ﬂdhé\@‘lﬂdﬁ’t&ﬂé’,l’brmweﬂnheﬂ at paesBond Bngl echitdnsdatoeadtopy hateyokibm). The

erg‘%;)é%gl ;;? 1&%? (%Xé(&(%%{y)an hgterotncyclc()jalklxl groups of the present invention can

35 1 glsq‘,m@uQegtng @W@n@@)ﬁt;t@@%\@ h one or more oxo moieties. The heterocyclic groups,
( 1|n31u§ng4ﬂ1b¢1bfe?d'b)@6l@%di héiletfd)}flc)'cllé gloups, may comprise double or triple bonds,

b S BHERERGE Wl Dod e v BBl R g Fbes of non-

tern1refers to a diradical formed by renoving one
hydrogen atom fromthe original term of which the new
termderived from For exanple, an al kylene refers to
a diradical group formed by renoving one hydrogen atom
fron1an aIkyI group and that a "nmethylene" refers to a

o g



CH2- , -CH2-CH2-CH2-, -CH(CH3)-CH2- and -CH(CH 2CH3) -
"oxo" refers to an oxygen doubl e bond "=0'

wQadpso7d284 i on. " Hydroxy" refers to -OH PCT/IB2005/003989
"Perfluoroal kyl" refers to an al kyl group in which al
of its hydrogen atons are replaced by fluorine atons.
"Optional" or "optionally" neang that the subsequently
descri bed event or circunstance may but need not
occur, and that the description includes instances
where the event or circunstance occurs and instances

'naﬁM:n'af? hbttero@géﬁ c,{r] S r@r Wlerzehdrﬁﬁtﬁﬁrgﬂr% prgé’rrerﬂﬂ azepinyl,

optional | uted with " rreans

th@p%{ppw 1%:;,6%@%5@&1%@@ ogsréanpjlr%@ yl tegﬁa/d{qil.ganyl tetrahydrothienyl,
de&ﬁéhy{dtdp@ﬁnyl,ﬂ@trui@ﬁ&ttﬁoﬁytmyll, onsphshier, ehibferpheliney atoxedye pyrrolinyl,
glr E%H bns %ﬁér}y A Iﬁ-gyr ){ d?oQaﬁy k¥|3 d%(glgr%l aﬁgrtazolinyl, dihydropyranyl,

‘erocycle group
5 suéiblqu@tt]'?@tﬂ wi gdiydidfganl.ky | P&g@?@m‘ﬁyl A lfiﬁ'l?&?‘ﬁ'ﬁtdeut irgiggzolidinyl,  3-

COQ%HBQ:V%&[QW ‘ojedner s 3‘1&3&0)’5!0764 Hb1BeMnyR Uizl € Q@fnubidgyl, 1,4-
un

ere
M B T VIV R
soﬂwaﬁe@ﬂ4ﬁWdﬁﬂtes or prodrugs thereof, with other
chem CalHé?éP nea@t Sed Shibdin, 8fers to aromatic groups containing one or more

physi ol ogi cal 1 y/ phar maceuti cal |y acce carrier
an CIERP Féﬂt § 'Prh'é R3eiPiEBY drost Oée ?rﬁ%t@'iﬁ‘?ﬁ"@éi A m“"“CVC“C group
C ongtediing @ orsmdre hétaiioiris athereirda lenssbrreatmg)asf tbé gaup is aromatic is a
CO‘H%HE; Ig#?clg{' lﬁegﬂtg&% ] @Euﬁésﬁdthrg%\)@htﬂm also mclude ring systems

'physi ol’o tically acceptable carri
r ephpliuted) wih c%\‘PrOF érroreb PX Moipéps: ?WP'%o@sh%?arbﬁ‘aﬂg@s are pyridinyl,

Si gﬁldéztrrﬁjantmrdaizblylt a{iylnﬂrlr’drrfyﬁ pyrafuiyl afiassyl angradmels dquidolyl, isoquinolyl,
ab{e?rgégls)? ﬁﬁ}g t'h% |3C?§a§£%/?t Itﬁ{éztnﬁ Ce%&go%&haﬁﬁ 1, t g%r?g?ﬁ indolyl,

exé@ﬁﬁ@ﬁﬁmwreP@F@mﬁ@Wanmhmﬁrw Smb@@ﬂno@kéédﬁd Rhdhalgzinyl, triazinyl,
ph%BlﬁE&)ﬁ U'iohrﬁ‘r@" &@Bmlt H’ﬁbl’djratz&ylf ULﬁrbiHﬁ{/I fb@ﬁidfurbﬁn?l benzothiophenyl,

1
AR Ry oS iz ey SR, enepthyrioiny,
caHbWUWnphosphaemmnuampouSd@wgammuadm t tepefydofsogtimiyt h penzofury),
ZOceHroHyﬁ@r?yl %Wo\oﬁ?rtrﬁréfﬁﬁ’anggkﬁndom veget abl e OI | S and

["'ené ed herejn,
phar I AREeE aarnrdyhaéfc @é;ﬂsa%h%elg o] g e fHergand fodo.
sal t s t Hédoatigl’ as nsedverdn, dictugecalkyl gfoliigscwhere nesar rase of the hydrogen

pr Qﬁﬁgtérf%bgfltu{eg%gﬁgﬁ)g s B ?Ilégg%a%%%lc@ﬁh ez bg %rg not I&nlted to —

by CHefactt@n -6fs AAeCHrde- base of the parent conpound
25W t h | NONEURdIben pidodiBgSieedis BSpoiRyBih® Edllsed bg aarutoxin. A neurotoxin is

hygrlt;yo (91 %rgapor dsculbgange tllrat c%l @gdsg ne!?ra@t?e%p Or I Cth@ﬁcne%rologlcal damage. An

uri Cc acl
W EXpnepieyefrf REURIOXiNSTS @lsr@fhol a@wl% e/hrrcatwérecﬂby @ Reshant famale, can result in

( Dhicétol 6é+§onﬂ‘@|dn6 nél%l@’grcaﬁ&érﬁééé @SWQ as ﬁ&blh@é@rﬁk@i;fn@ﬁh@ in a newborn.
|
P%{/ angnpéecsl ne‘fr 8301"3? lnglug% ar&nf’pi'n&'%gé? &a'ng’u@qu f{¢rpoic acid, and

30 ac pefomelicredicini certaivi ghestivities, he%uph kas PT;( Zprigal irsedtigdesedsuch as

m@r@a%h@&ﬂhgﬂeg Wi éﬁfeoarggﬁ@%%f%nté r&uém@s %&&@Fboﬁ@@?uﬁgrene) heavy
either js re& aced a net al 1 on,

metngials (§9; leggh margy: F‘ én'éaﬁ“FrPhP%’Hombsr aﬁw'armm%ranchewcals used as

or wemhsl,lsnett @&sAgent rasge addeniecGdaaae reuctoxiaaintineoplastic agents.

et hanol t m r A

£ 1 onet hg% Lﬁgd h%teﬁ fﬂﬂenfgn"ﬁu Sglrgr?tlnlée F‘ﬁtlquﬁﬂ)l@l:n s topﬁ substance, for
35 ePEPle @ ?réé@‘b[“@'ﬁc%ﬁ @?b?ff?ci"&?ryd@l“ﬁté aRienase f(CRT ieg)PDE10 family to a

nogreéese@érﬁ) thaflenzy@@s troth afe PO 1-0 Sdnfles ok naeer ﬁm%srh oRdbodiment,

?egéglg *ve P%%%r) e g clasrrr]%a g %?ths%nc Sf)érreé(tarwqﬁ an forg[aﬂg r%og avglg an 1Csq

activity of RTKs, CTKs and STKs. In particul ar,

nodul ati ng refers to the activation of the catalytic

activity of RTKs, CTKs and STKs, preferably the

activation or inhibition of the catalytic activity of

RTKS CTKS and STKs dependlng on the concentration of

s o N e . o [ S~ ~N——r s



tube, a petri dish or the like. In a test tube,
contacting may involve only a conpound and a PK of

WO nioe0aeB4 or it may i nvolve whole cells. Cell sPOHIB220Z@®3989
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be mai ntained or grown in cell culture dishes and
contacted with a conpound in that environnment. In this
context, the ability of a partjgul ar conmpound to
affect a PK rel ated disorder, 1.e., the 1C50 of the
conmpound, can be determn ned before use of conpounds in
vivo with nore conplex living organisns is attenpted.

F%)r 1&% ich &%H@ﬁ] f qusg.rﬂ%rursagﬁutgge éi%ﬁ |éCTf€HaPﬂ substance has for

wn to tho e
t dnrg@tﬂontqﬁ@npﬁgerﬁﬁ)EC%yrﬁ%t InGthen Worle te%ﬁ%mqa%mhlblts PDE10 activity to
| nRé ébﬁﬁé’l&grééuit a B&Hcehtralibi 6hbb@,onelteh@Cdr 1636 kHan the concentration required
m_croin Ebgn ang numer ous transnmenbrane carrier
t dHRY 5@ PHYPPtro" refers to procedures perforned
i n an antdehdreli abubsiauee isremesideresiio leffeativele ingibit P@Eﬂ%é@ib/ity if it has an
L I@sotoﬂeéfmen b knButtBRl J;ré’l*é%b@rlesg Wah HF Qooma@'l ;Wln “ln

Vi VO ers to@proce ures perfornmed with [ivin

or gani ' selpstive ZOEQiinhiEoR cpn he deptifierh for;x%alg eby cp@f)areﬂg the ability
r ahkal §ubstaR:lé tb @lhditebEl D setae o ts SIRKY ar ihnvsinPOE Sarydes ,ffom the other

I‘PesmaFl re %arr%el V%&@étan@% lmagl %]eea{sséﬁd gor l%ngﬂll{tyj Q)nlnhlblt PDE10

charac erize

c ABURI §5 W@V@rPD@KP@ERaF E3, DR FDE% yPDEﬁhEP57tFFRE8 PDE9 PDE11,
Pahdibding ubtyPss. can be an RTK, a CTK or an STK.

:225’0{ r ! Itrrflehtg% lr?g( {t)aé E{ka%t | )’hogsolfghea’lm'?r C:qeslor er’ re(:f\e]rs to reversing,
noalimadting, doinkigtingete PesesPIos the(<25)0rdeﬁ¢€r whiske gughKterm applies, or one or

eXR58SHPRBms SAHE @Qoﬂd@r Ul @eremeink té?ﬁwoéléofé?ké’fhﬂ)éégbs depending on
di fferen %flon and/ or

K
0 bt Bl o o 2R e TRt Ao ReuirtEpRE S STRERoE o1 e dsorder
proldf Bey stnmptams absddiaedthbicatth,aa waihdé cadugn@iberseverity of the disorder or
Qv A6k éh@%mg ri6r BIons&f eFI’feaEr% ekt ey ﬁgFth'rEf’eragléootB &faventmg a
t he "gene a particular "PK or production of
I er\‘?@{"’re@f’e?ﬂ@d&%’fqe(n ty which can correlate with a cel I
prolif eF@telxérﬁple cirdatied shtzbptrérod) oasuhizophreifomt br sdhiseffdetive disorder”
gteer:sgésetd Si"fer%s alg gncloﬁ%géseg ftr]egtpnﬁ go‘r ﬂ}%Fee %ﬁJ?Omsthggsmve negative, and
c edthey| a$309'|a§érf6étldfei5hcﬂf e%’esf;’)sord@ﬁd éqar &EaRe tiiealing, dgfusions and/or

Coh)dllﬁﬁnatlbﬁ‘%sg&féké@rﬁ‘n@ryewmer@h& bRepReVET dyhiptdas éfnéthﬁbphrenla and
rder increase.

rgerfngg%frngr{lfﬁgns Ig%i a%P%eeﬁ egtlztﬁgé Cq?sg&q?e&s mclwfi? e ?qrganlzeé speech affective
" t fiadtaning) g&logim derthedarézt, neanpfoprlete eaffeeto dyspivetichowodf(in the form of, for

al Lempat | H&Qes@ﬁ)n 9&9%@19@ él{&r aarﬂ}goﬁ‘ig HaRbESs Qﬁ&o'ghih@r dysfunction.
di sorder and/ o

It
par ¢1 culayer et e ReSwt FUPHEN SHHSF o Auiorp gy Preparing
t heontpobied effgeaténcy of an individual affected wth a
cancer will be increased or that one or nore of the
synptons of the disease will be reduced. "O ganisnt
refers to any living entity conprised of at |east one

cell. Aliving organismcan be as sinple as, for
exanple, a single eukariotic cell or as conplex as a
mammal , i ncluding a human being. "Therapeutically
effective anount" refers to that anount of the
conpound being adm nistered which will relieve to sone

extent one or nore of the synptons of the disorder
being treated. In reference to the treatnent of
cancer, a therapeutically effective amount refers to
t hat anount which has at | east one of the follow ng
effects: (1) reducing the size of the tunor; (2)
inhibiting (that is, slowng to sone extent,
preferably stopping) tunor netastasis; (3) inhibiting
to sone extent (that is, slowng to sone extent,
preferably stopping) tumor growh, and (4) relieving
to sonme extent (or, preferably, eIininating) one or
nor e synptons aSSOCIated mnth the cancer. anltorlng"
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proliferation, cell differentiation, cell survival,
apoptosis, and nutrient uptake and use. Such
WEhb@eotozgd c characteristics are neasurabl e by PCT/IB2005/003989
techni ques well-known in the art. "Natural binding
partner” refers to a polypeptide that binds to a
particular PKin a cell. Naturgh binding partners can
play a role in propagating a signal in a PK-nedi ated
signal transduction process. A change in the
interaction of the natural binding partner with the PK
can mani fest itself as argincreased or decreased
concentration of the PK/ ngtural binding partner
conplex and, as a result,|[in an observable change in
the ability of th@ edi ate Q%gnal t ransducti on.
Detai | ed Description of Farmulas |-VIl can

d the

Schene 2. In Schene 1fland S/Jene 2
or "boc" neans

descri ptions follg g, \pec Bo
Nt er f - but oxycar bon¥l , 2Cl 2, DI PEA (al so

known as Hunig's base) nmeans dii $opropyl ethyl am ne,
DVA neans N N- di met hyl acet ami de Nagyﬁg means di net hyl

formam de, "DMSO' neans dinethyls oxi de, Et neans
-CH2CH3, "MIBE" neans nethyl -bu t her, NWP neans
1- et hyl -2- pyrrolidinone, TEA neans triethyl am ne,
TFA nmeans trifluoro acetic acid, THF nmeans
tetrahydrofuran. Wile schenmeg 1 and 2 and the
description refer to conpoundtiséhenes 1 and 2 and
the description are equaIIy applicable to conpounds
VIl. Scheme 1. 2H I (D) I(F)
| (‘t'é)a HhFW%SSWEFﬁ’é’ afc%’&ar?@r?é” f°IVFﬁel9§PrP8rt’%§‘efeﬁfe synt hesi s
of the windrein Xpiiaad 2 ate(ddph Wisegbntientignakier Slosithalmptsvied that at least one

5 f 0&ng$ ?f K& Y. aﬂa% %gl\lntsht g&t%ﬁ&r&f aﬁ&‘ﬁltfﬁt”?%{n &(g?tq( i‘gre not both N;

Ive CO
t ypi cal Vhergia %dﬁeanSﬁsefee'a@qpﬁ@d%hﬁomen( NwPPF»?Fbr\COORa -CON
al RyR, aCORY -MRENL-NHCORL €ORT €3@n)&ryIob toar haﬁlBereA\ﬁeteroaryl (C4-Ce)alkyl,

actd vat | ect L}i oubl e 'bo

Co%aﬁgrﬁgegﬁgel%wy E) (gif g:galﬁ%l (S]g:zt ﬁ)a‘ﬁ}ex CB) (r:%/cloalkyl or,

cowernt RoR= efd RE keye 'a*tien\?gd¢r(rlA)OxAﬁ3rﬁs)aikyl a@t(Car@t)@lﬂenyl (C1 Celalkyl, (Cx-
10 €l @9&1&&91@'(@&09&%%6 RPEHICR P REEND RS mbPogtioRaHy bk Coanewell B form a 5

t he actlvane bl e bond noiety in the presence of a

st PO MELE "gubsequent aqueous work up af f or ds

conpounwlherell) Rs afve Ranareoindesogendf ttol@pdattyll ¢BJCeGio)aryl said aryl

t h@dﬁor?&ﬁl?%%ﬁlt%%dwnh Ian@orbr%e @, Q%ﬁll@g%mﬁ] pye conmpound 1 (C).

Wit BoBPSHBIS 2% X R P eRsPacy 4. BAREn. AU (HNRRs COR,

15 cornmm HHEAR! Ol 1 €@itCoatiypoeHOtt, HKIBFOQRS, ho@Beymcammem (C1-Ce)alkyl,
in MeCN as a solvent. The
gboxyﬁsﬂpa0|dﬂgﬁéﬂgrgf compound 1 (C) is then
converted into a nethyl ester of conpound I(D). A
typical condition of converting the carboxylic acid
group into the methyl esger gqoup istotreat 1(QO
with methyl iodide in n te presence of a base.
Compound 1 (D) then undergo an tranol ecul ar al do
condensation to give conpound I (F). This can typically
be done by treating conpoupd,| (D) Mﬁth a strong base
in an aproticsolvent. Aty caL/dGHﬂPtlon is to treat
conpound | (D) with t-Bu@41 n ¥l uene. Subsequent
aqueous wor kup gi ves conpound | (F). Conpound | (F) then
under goes 2+3 cyclization with a hydrazine noiety to
fo‘f’"?ﬁ% o(ﬁ?fd1 '1(Q. Atypical condition of the
cycllzatlon is to reflux compound I (F) with hydrazine
and acetic acid in EtOH The free base pyrazole
nitrogen of conpound I(GQ is then acylated to give
compound I (H). A typical condition of the acylation is
to treat conpound I (G wth chloro ethyl carbonate in
THF Nbre detalled synthetlc condltlons of Schene 1

T ~ a2 2 - . - .




carried out for the pyrazole am no group of conpound
H(A). Atypical alkylation condition for the

wao cansfas4rati on of H(A) to H(B) is to react H(PQT/B2065/003989
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R1-Cl in the presence of excess base, such as DVA and

TEA at an el evated tenperature of 80 - 140 C, and

optionally under m crowave radpation. Subsequent

aqueous wor kup gi ves conpound H(B). The Boc group on

the pyrrole nitrogen of conpound H(B) is then renoved

to give conpound N(C). This can typically be done by
treatingy KHcBhoM Jxl/'beﬁ o?Nh?%e?éfr‘n ﬁs is ﬁ@%&&%%%kﬁ A8 when W is

is to treat co
LSRR FO PR o B N G RS g ONRSR:. -
af CORg S NEgRP NHEDRI OH, (Bi-Celanats vel yiembéred heteroaryl, (Ci-Cg)alkyl, (Ci-
r t 0 0 ) AL un

gg@?& ; gu&,)&f«am e ”)Qm'@lfyt“ o€ g}%@ylgt@%&m S0 or (Cs-Ca)
co%t?ét’?t? H(A) and the rem)val of the boc protecting

group ofvhérbm Ryhd Rl @r&hdidp@ﬁ]&iﬁtlﬁl@ﬁro@&t &aCI-Cd@Ut i n an
one pot rlgact C nditionis to

m x subStreatd I{Kr]gsy W {{r%lhf ﬁ%”bé']%a?/f%‘i(!)?ﬁ& 't %%ent R1-C,
excess WemoheISequsm&I eaphthClor & fr ©i Gxmendered lagteroaryl ring, which

el gyabay k%g@&u%w M BNLeH2E &Foup] SHdOMAMERdtaTLAT éogféms from one to
nd der goes a_nucl eophi lic react

i PR BRCrACE A5 TS Eeg: TEEBrBBLAULI Wi povso that sai
nulcgteropriyi ririgocanmd coritam tveasdjdventadxkgeh atdntnor tag ybjatdnosyifur atoms, and
sulh Qo laati anthe fo‘?é?;'dﬁ:tb M%n?lnhgbﬂﬂyloﬂet%gylogpgénﬁ%(?lﬂ;% h&B3ary! rings

that a second argsﬁut%{ am ne can car
wi

acyPuPRigRely dg sy drATLREde h(ee)SUE%ttveBe iRggpendentlysaglected from
by(cnea)zmm ghleronprotied ibioCHiuskb-4 NCAD,)iydx@Ikyng (G ko (C,-Cs)alkyl-,
g Ri\/\)h?%j}ro%%l@aﬁ pn 1 Eaéﬁhﬁ%a&g”d' (E: eqﬁyc%a KBy £ (Eb P g)alkoxy-(Cs-

I SO anat% ence

L8N MM I W i LA SN

Qi MeS(0GoRMKIK 318 menhﬁbréd)tﬁet&@@@lﬁéjkyl Q\kh‘éfelr%alosﬁlhﬁ MBxo%y and cycloalkyl
the b%c oup on. t rroI S r.enove

f e
gi V& con‘% §oH ylﬁglf’s,&FU?edTmh caﬁ’ F [082‘1 Ig WhRKeIL Ak 283 ‘gwdoalky' or
byhatereeycloalyyl cesimtouadbe (nﬂgpe\mi@rhly autstltu@n gvita@oah. onA to three (C4-Ce)alkyl

ty&tu@ﬁﬁw fe,@gg b,on condition is to treat compound I (H)
Subsequent

wor Kup WPIBI AR S B SR A AHERS, heliARD TR e AYPEaAd i, dised to an

unldtm‘agtnealtl@o rpurtlhlecomhnato (yridzag,t ar prrold tdnown alf which heteroaryl contains
el fsrh BRGPB' f’:) hgte}’o%to @QIQ&Q@#&F&)@QM %ﬁr% éﬁ‘grg; {lﬁ Nth gte proviso that
group attac e pyrazole Tn'co

%%fP P%%fe?"ngtfﬁw PRI Y Fliasertioxyasy @FP"Efforlt‘P‘R quacentféﬂfur atoms,

t r amiskiereimbadInof e foiefdg tiasel H(etBﬂoa@l&fhgbﬁta@)&bfdn@ﬂi/ U tsubstituted with

W' fIrJ?‘rQ Hhe Brtﬁ[%g\gttlﬂsﬁtﬁenttéqﬁd%éh@eﬁﬂ)( gelect\l fr%{ng(obg B@al%p chl é)ro btromo iodo,

npound I C reac
foftuof‘hl s helaksorivat i ofCicydiexvaliyial ky(CatCelatioxy-(Ci-Coakyl-,  (Cs-

aC(yJ)t@ﬁtd&VoyclSéllM O(Qé,l@fcycﬂﬁalkyf ROLCHdyMEalidHY- n@¢1Lc§g§b|koxy-(03 -Cg)cycloalkyl-,
|ve ni | ons .are efer

e VB p RO P ERERRL AR Gre o RSBl Terb . o Cuaony-
r e@tﬂ membertd)heiragyciogkyi wiedrédi Bpch (£s€aleydieatikybat hggrocycloalkyl moiety
t r@a) bJ‘GdéHéHH&HPQJb'sthlﬂtéa with £&h 8Re BU¥A, RD)aliGiRB S8 zyl Foups; or

the presenc i cal reaction condltlon IS

o x EBHnatt AEOR) RN o ko e eaos JEH B 05 optonaly
DI febAtitutad BE@Moaedo ook sfupsﬁtlhmltsr aSeplendelntJy sebdidd foom t(a) daatone formed
I Swa‘ 2 tOﬁtW| O&'\T 0 t IV\ﬁlgreW txlg LH’nS V\% ae h%e gb&O%%NRp;Rw

for about”two ﬁours rP)or thé reaction g{ nE

SUHSEEID Bt oA Qe BB GBI HE\PESS GO BURBIEE bonzy, or Rys and Rig
Setb@aher\mthaay higrbgedto abhich tReyArE la@4dBed Fdrih QQSNtol 7AmérhiBered heteroalkyl
S;rr§ ?t m?% cgltt?alt%%{:géﬁg g% ‘?I-g'ee_"h}_lgsoat%rt‘ntsas% egt%dtfrg)m dﬂ‘terogen sulfur and
fromconpound I (H), through the internediate of |H(D).

The pyrrole nitrogen of I(H) is deprotected and

further acylated to give compound H (D). This can be

done by treating conmpound I(H) with a strong acid,

r educi ng the reactlon mxture to a reS| due and then

. o, . oy



functionality carries out. A typical alkylation
reaction condition is to treating conpound IH(C) with

wa@eooalokozBat i ng agent such as R1-Cl, in the preBentB0@003989
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a base such as 2 equivalents of DMA, in a solvent such
as NWP, the reaction mxture is then heated under

m crowave radiation to 1400C fg5 hour hours.

Subsequent aqueous workup and purification gives
conmpound of forrmula I. Unless indicated otherw se, al
references herein to the inventive conpounds i ncl ude

r ‘%Jx?ée ”fﬁeédd Bn ?t@'tﬂesnntréé?alnv&t tﬂé CBMH of %h%%@hﬁ%&eény of said

, to sol vat es, y rates an exes
saheé%oqf%? @dT'thgP'h& mm.q?gmﬂm%wbﬁmted it K%o%%?‘b?"sbenzy‘ with the
anglovisoah&tRkid dihg yanhafash@n twe bGhdeRtSoxyddr s or two adjacent sulfur atoms;

P TRICHANERL & ARERRL T 28 Bl Sud BELIES B X Rygtokon togetner
acvith telaifredesro %wft ’@e)aﬁiré aftmhﬁéf@rrﬁ ﬁénﬁO&:m@mde le¢iarh gngn

non- t OXddmpPisihd Rectfy ARBMBSUNURELKEE iihe acetate,

aspartate, benzoate, besyl ate, bicarbonate/carbonate,

bi sul phate/ sul fate, borate? cansylate, citrate,

edi syl ate, esylate, Hornmatle, fumarate, gluceptate,

gl uconat e, gl ucuronat € afIonQQDosphate

hi benzat e, hydrochl ori 'de

hydr obr om de/ brom de, i de, isethionate,
| actate, nal ate, nal ealie, syl at e,

nmet hyl sul f at e, napht > Z-M #Aate, nicotinate,
nitrate, orotate, gxal ate, palnltate panoat e,
phosphat e/ hydr ogen phosphat e/ di hyidr ogen phosphat e,
saccharate, stearate, succinate, LLartrate, |josylate
and trifluoroacetate salts. Suitable base salts are
formed from bases which formnon-toxic salts. Exanples
I neewele Xt Wendll arian definedrbove; ne, benzat hi ne, cal ci um

chol | ey JE H. AT R S ARGy LG fice= YBBBR: coor, -coN

nesli um ne
t FafRd: iR dWPﬁB&sQHt @sﬁaﬁaf\d ’v? @vﬁ @Wne?fe% D?t?raﬁwle(CrCe)a'ky'
sa(btz@s)ams@ "(Haogdarpki, cb-(Ehey)ams eot(ceal)alkelyt 8¢ (C;-Cs) cycloalkyl; and,

Pr Qrf’ ﬁ@ﬁ ({?%l? %ﬁet in8epe8§r L@‘?&ﬁ%@y -{3#:2 ik ”&'gt#r R alkyl, (€
ofCa)mlseli qrﬁ%%aﬂwpxir&te@d Raer Bi andf3s mayf eptieraebé ponnecied to form a 5
enbighednberdd ridgar neceut i cal | y accept abl e salt of the

gt hel Ll s B Rof JPnBoaRab T A oA (B (e sad an

acaptiorlly batstitpted svitla py @prara{@-Ce)ehke gs@lps; may precipitate
from Sobrdtl 08 saReIeRe Gl abmbbirkdFlorflla T MY be
recovered by evaporation of the solvent. The degree of
ionization in the salt may vary fromconpletely
ionized to al nost non-ionizedd The conpounds of the

i nvention may exi st in both upsol vated and sol vat ed
fornms. The term'solvate' is ysed herein to describe a
nol ecul ar conpl ex conprisin Re _BRgnpound of the

i nvention and one or nore arnﬁ/eutically accept abl e
sol vent nol ecul es, for exa ZI nol . The term
"hydrate' is enployed when ol vént is water.

Phar maceuti cal | y accept abl ¢ sol vates i n accordance
with the invention includg hydrates and sol vates
wherein the solvent of cr ‘TﬂAﬂizatign may be

i sotopically substituted, e.g. D20 0d6-acetone,

o VITSIEAT. Re 3% Rafse defieed afaVRi n t he scope of the

i nvention are conpl exes such as cl athrates, drug-host

i ncl usi on conpl exes wherein, in contrast to the

af orenenti oned sol vates, the drug and host are present
in stoichionetric or non-stoichionetric anmounts. Al so
i ncl uded are conpl exes of the drug containing two or
nore organi ¢ and/ or inorgani c conponents which may be
in stoichionetric or non-stoichionetric anmunts. The
resultlng conplexes may be |on|zed partlally |on|zed




Prodrugs in accordance with the invention can, for
exanpl e, be produced by replaci ng appropriate

wo aveT@Bal ities present in the inventive conpPCHUBR005/003989
with certain noieties knowmn to those skilled in the
art as 'pro-noieties' as described, for exanple, in
“Design of Prodrugs” by H Bundgaard (El sevier, 1985),
the di sclosure of which is incorporated herein by
reference in its entirety. Sone exanpl es of prodrugs
in accordance with the invention include: (i) where

t he COITE)Q&%R)‘PQS o?%a%ﬁéroﬁp%%ﬁ«%% &te %ﬁé lﬂm%b“&f&ﬂl&lﬁ@' %rBrXiPe jodine,

ter acermen

t h@tqmﬁ%ﬁ@iﬁt% t hC( @at&xbsafq@l ={nid| ) \Hw@ﬁflﬁ‘f’f‘ﬁ%”f@?ﬁ%ounﬂamCU'a”y
C Offidrditetdhesdifordie | functlonallty (-OH), an ether
t hereof, for cenent of .t he hydrogen with
(G-C GT ‘ﬂgﬁrVﬁ%EVﬁgFﬂgﬁl %W@?ﬁﬁ?P %?@”?%e compound

5 cont ai nk anqgtrer respsct.othe siecotierarglatasritn intéroadieteosratpotinds having the
(- NHRu®r -NHR where R H), an ami de thereof, for
exanpl e, replacenent of one or both hydrogens with

(Cl- G o)al kanoyl. Further ex | es of replacenent
‘groups in accordance with the |foregoing exanples and

exanpl es of other prodrug typez/EEy be found in the

af orenenti oned references. naklARe certain inventive
conmpounds may thensel ves adt a rodrugs of other of
the inventive conpounds. Co\rpo Rf the invention
contai ning one or nore asy Hc carbon atons can
exi st as two or nore steregisoners. Were a conpound
of the invention containscan_al kenyl or al kenyl ene
group, geonetric cis/trans (oA ZJE) ilisomers are

po%ﬁérgkeh laere a.tehsacﬁmﬁmnﬁmw %kogérprcééﬁ”p'c%w‘& -CORy,

ket o or oxine oup or ah aroratic noil et tautoneri c
e SO NSy Ol B A gl P dgmp. O Cr
10 mayryexhi bit nore than one type of isonerism Included
within the scope of the inventjon are al
stereoi soners, geonetric_isonefrs and tautoneric forns
of the inventive conpou ,
exhi biting nore than one t

| udi ng conpounds
i somerism and

m Xxtures of one or nore théreof. so i ncluded are
acid addition or base salt$ whereiln the counterion is
optically active, for exa , D-(cmghate or L-1ysine,
or racemc, for exanple,RX¥- tTate or DL-arginine.

Csltrans isomers may be separated by conventi ona

techni ques well known to those skilled in the art, for
exahgkie h ichehat ogr aphy and fracti onal

Cr ystal {y %%Er'bgﬁ" ox?ﬁeﬂ‘éﬁﬂlﬁ% Qftiakeid §§3 l%mly%&e% cfr((’éréebﬁkyl and when W is

P Rt tmr b SR sufuui it bt ZaR0 AT EaqR., -coNRAR, -

15 puC@Rpr-NRm4SMHQ@R3r e&bl(O&-CQ)aryufS tohe membaad hetefoaryl, t(@eCe)alkyl (Cy-

ER B ki ORI T SUEEBS o o

Yively the racemate (or a racen c precursor)
rray be weéeihed and RR ame isddpbadengy apdrogealol {C,a@glaikyle
CO"pounﬁng ang 6%%})‘189"’ a ”co"i%b?n%'monag%ycné fhe case

where t ns an aci asi c noiety,
20 an aci defFfe'baBea@,djcﬂm are indepeneertlyaldi (Crdisalkyl or (Ce-Crolaryi said aryl

1- phrRRly Sl ond Brandre Sei-¢ Hang) Qb@?&t er eone r | c

ract | NBFYEATis, AT TRN DM ARd” GremSIbRU RGP fig: which heteroary
di @sotripmaly Soveer ®© edwuar gedpt end hich oretesssnd rrdntaigs ptame one to four

enﬁa&rbaaﬁg eaéctéwfram%emht# fggmgxmsmfgr ol trekﬂrbd s%dthatnsald heteroaryl
;the art. Oniral nPounds of the inventjon (an

pr @'&QJ?%‘BWSCOPW& @vgf aﬁw o&égeaba( I grdtworadjacent sulfur a%oms gll'ld wherein
enantlonerlcally enrlched form usi ng chromat ogr aphy,
typically HPLC, on an asymmetric resin with a nobile

phase consisting of a hydrocarbon, typically heptane

or hexane contalnlng fron10 to 5096|sopropano

Y. NN 7 . T ~n 7



different fromthe atom c nmass or mass nunber usually
found in nature. Exanples of isotopes suitable for

w0 pwb0%i28n i n the conpounds of the invention iPCT/IR!E05/003989
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i sot opes of hydrogen, such as 2H and 3H, carbon, such
as 11C, 13C and 14C, chlorine, such as 36Cl, fluorine,
such as 18F, iodine, such as 1231 and 125I, nitrogen,
such as 13N and 15N, oxygen, such as 150 170 and 180
phosphorus, such as 32P, and sul fur, such as 35S.
Certain isotopically | abel ed conpounds of the

' mé%g;lc { Ief foreo om Xgmy nablltmﬁ u%té}‘c}é)&lpw Slértzg«g?s@d heteroaryl rings may

ve
suipenaly ee tsub,%ttted ahitg ﬁrpmm;teu t@ thr@t %t;t@@nts Tiserendgnttyselestedirom (Cq-
i S@J}éﬂ@ﬁ%mb(foL tyr&He-, i8dd, fadre- C@Llagjﬂydl:&yalﬂyw(oﬁrsﬁlkoxy Ci-Ce)alkyl-, (Cs-

Do el o ekl T BIBRER oD, 1 BBl BCb oyt
Su(b@t mérathereheigrodycibadial ingdroxy( 88 oparsbesdibletens eyl enthﬁ1~Ca)alkoxy-
2Hg Bmé{m@z;r%d%e%r%&%myp \/Héﬁefrﬁpaﬁdiakﬁ %\(f‘@ﬁ@gﬁﬁ)alkyl may be optionally

resutln romgreater met abol 1 ¢ st abi ')é/
e xRRPIEET WL 28 GI0F A, WD oRAED (P @lcyFiog aaﬁaﬁe@@@%@'&vl moiety
I ey fetiRtpbsdenayiibstianteewitedyorh eneib éfred (Ca s )aliyl 0 bénzyl groups; or

cir Cum\kl?e%; ﬁ |sséu&1%&%l:t rt’é&)gﬁﬁ %%Barﬂ%?ﬁ%g [thsgcmt%ttaljo r| % each said

i soto pes, can
i nfiBogRY Pe ﬁP‘Bﬁ?'§§PféﬁﬁtUtP6p’6@r%S g thieeEThstisepta |'®§P¢ft§1?nﬂy selected from

eX;ﬂk’EhW rﬁ&)hﬁtylbéﬁdrz% 8o Bﬁﬁ@r}ﬂieﬁﬁd deﬂﬁg/contamlng from one to four hetero-
abel ed co

geRePRrrigrasiord 856FL (RERR SR Sulthohlling BERb (iR 5B hstgroan ring
t ocanh@genighi tvp edia¢ant prugeaatomsrorihyo pw@@e’gg@‘gr @mr@p CRJ6 Werein each
t Oln@éb@%nﬂﬁ%l‘éc{eg%ﬁer@ﬁ Fl@;ih‘thyl &%efé%a%ﬂst@ﬁﬁ?tﬁé?lpﬁq'a@ttﬁalf be substituted with

:,]gf:r)]ot |o gts !étlagc? Lpagzﬁl?ﬂ fois ﬁégwyggalgﬂ,gybéég@?s w‘ttereln examples of heteroaryl

Pharoumsdediidec bt ape mt(bmptdatml pyrlnlyly ayrigazinyh irideaiyt] amdreidinyl, pyrazolyl,
W' trrlg'zoﬁw %gta?%ﬁnadlr%ﬂ/l |§38 |H&19 trepg’z%@/l \gld?)ﬁlrtﬁ‘bﬁ‘yl laﬁawl \tﬁ&tolyl oxazolyl,

soto [ subst I t ut'ed
@oth@@@l pagolalc@tu@ﬁlyl I:a:@u m@ymptzﬁgﬁlagdaé?lylt @Fétzofuranyl cinnolinyl,
[ nvwzblypnmddltzuemdepdthfaleimymhaymmeylt itzainyl U Seoirrdalyl, bgurinyl, oxadiazolyl,

adt .a%l)zt eqtﬁ%dr%gllylcr _Vf.%g%nkﬁ ecbeREOﬂg’?PJ ﬂho%ﬁ?ﬁth%gﬂ&f% t%rnzotrlazolyl

Sbggtg@thlgzqﬁyl @gnzomkybr gumq;phrfyi | AENSliniet AP YEdinh glgydroqumolyl

pr@ﬁét@dh@ﬁlh@ﬂ, QIhydbigdduingig | Qétrahfdr@sugeinélyly i BEnzofipl, aYfuropyridinyl,
ratlv drying. Mcrowave or radio

é/ ‘E]%H evapor
f r®f EV'HW§ (gzﬁﬁy e used for this purpose. The _
conpoundsercanistzephedyti mpsthet ercheddreate riog. ¢ash ceidtyingadydre optionally

25 W §ihs@NE8d With 'BAE S0 @Hrélée SudsBitBRs! r}%péhfdeﬁtlp%eleeféﬁ HohP ) 1Rfone formed

in co

ol AT RH M P Gt heyortgr 1S g Bred T CONRR™,

adwhareis RET ard RIS ara ifdependeattyi ssiecied framg6eCatlky andwberiaylomeR™ and R™
or to%ﬁ& WRAREIRESHN 6 ik tﬁ&,ﬁ&etaagth%d i aps etatﬁmem@ed heteroalkyl

exclpient” I's used herein to describ

i n@[ﬂetﬂ'?bﬁ"?y SPMaP foRaAeT He tl@swgﬁmpg‘)s ﬁec{eﬁé‘rom nitrogen, sulfur and

30 i NygBEd eNadditiva tohitd aitrogdn e thie piCONR A grotim weneke Qden any of said

exﬁ&%&atgﬁg ‘Iesnrq (g)dan t%: od’e |Hr?{\y @?Dsi ﬂ%d %Fxt b Céﬂéﬁyl 'gpge%zyl with the

mnlstralon e excCl
soPIQK#d thehsaisiig §wet qqnta;n v GEapE ORER ARMDPT (R adigesgbgylur atoms;

f Oam: Rbar) rmmttmgahersﬁ rmgserbl &i’éstv@LUr tra&l and OO, [Fe; taken together
i.nven

© nly s Vugaends PR RPY ot Bd i e abFS ERided
skilled in the art. Such conpositions and nethods for
their preparation can be found, for exanple, in

"Remi ngton's Pharmaceutical Sciences', 19th Edition
(Mack Publishing Conmpany, 1995), the disclosure of
which is incorporated herein by reference inits
entirety. Oral Adm nistration The conpounds of the

i nvention may be adm nistered orally. Oral

adm ni stration may involve swallow ng, so that the
conpound enters the gastr0|ntest|nal tract or bucca

o, . o o



Chen (2001), the disclosure of which is incorporated
herein by reference in its entirety. For tablet dosage

wo oroam7028ependi ng on dose, the drug may nake upCT/IB20051003989
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w%to 80 wt% of the dosage form nore typically from
5 wmw%to 60 w % of the dosage form In addition to the
drug, tablets generally contaijy a disintegrant.

Exanpl es of disintegrants include sodi um starch

gl ycol ate, sodi um car boxynet hyl cellul ose, cal cium

car boxynet hyl cellul ose, croscarnell ose sodi um
crospovi done, polyvinylpyrrolidone, methyl cellulose,
m crocrystalline cellulose, |ower alkyl-substituted
hydr oxypropyl cel |l ul.ose, st &cheémepregel atini zed starch
and sodi um al gi nat e. Gemmw he (disintegrant wil |l
conprise froml w3 to 25 . efera rom5 w %
to 20 wt % of the osageMécor Bl nderg.od gefer al |y
used to inpart c/g ive qualitfles to a tabl gt

fornul ati on. Suit able bi de mcr \vystalllne
cel lul ose, gelatin, sugars, polyethyleneRglycol,

B?te ; re Iala%&%ﬁq% Zlga%)h:% cogﬁ ﬂ?g regc%oﬁl %Etmglarg thBb:rdoésjP H%ecpoxyqumazollne

hyafdcxgypiotsiigl comaenapt. s apciae o R hegagriasegit il aggnert solvent such as

COoBudhd) o&lohéll?ﬂwttﬁe pEdEite@dBa bae! Q%Qerﬁ;ﬁ@él@ﬂ%)fgﬁ%@tﬂ%m about 0 °C to about
spray-dri ed nonohydrate, anhydrous and t he

e ol Oty ALtetd Soliese instie Relienss BorgHr By ?*@fang sthyl acetate, 2-
m roEnbly Hhal kylame, caldl wtespirofsioar Gteranitlety, babient caktaesinsuch as

pht%@@%%%& J%‘éf q;aﬁt ' u e%blP%f%aWB{he Leségtaﬁtgté 9 rh%étFéK under reflux in a
I NC u ace active agents drl um (T

s usAvantemiive 5 PIyEr Bt igomgepanglrfer Y Peripdrtf drogueRutads hodrs to about 24
SI thdufsQ u\n&ho&ra@rre@rw bAtdhditidNeBqres Fedting Stetrdngerefua@tdoltdion of the

r(e;g]%?snt?a {q/gh %%l%?%st sodyum Qlc?rg&ape & rqffux 1 %Imrr"lgthgd IS no%lmateg t 4 chloro-

and nts typi ca
t 06, 1-dimethonfquinrslineisines oth?awbétltsteolos ong@ﬁ@ufaﬂ layingzotitesi nmnolines

| URHG! iSSHMrdlineY ©hn & lﬁ'@gr}ﬁéhdémasfeg\ﬁﬁ@b@u GRIs@l iHMe 4-position. A wide
st ear at zinc. s fumarate, and

o Ve SES T e P B 'Sg%a& ol | aur yi
sul phat Berivhiives bickctilsrogieinezdtihd 3re arepared 3 dnettingriheacnasdonding 4-one
fr %ﬂgg gcﬁMWP@Ctls aé‘&s@ﬁbéﬂ iPE&HR %t:é/duf'ef @H&x&\N @V@‘O?’D@@S&

her conventional i ngredient
i ncl udeMaheds f‘éf)&h%%ff@s's ebiogiephingse HWFSVU?‘%SI?{;G %f‘@%fﬁ‘?% below.
preservatives and taste- maskSchemagents. Exenpl ary

tabl ets co,m)a u@ to ﬁboutMe@O Wi dr ug, fromN@Qoit 9

W % t o about d;;gtgr f aboutmddh: Medo t o Ut
85 wt % di | wsen fsqrzld)mbo_uf =9 oot about 10 We®o COgE
di si nt egrant q | fraom about 0.25 wt%to about 10 wt %
| ubri cant. hP%T bf ‘ends may be conpressed directly or

by roller to formgahl eys. TabIeMd> or portions

of bl ends HE§Cal tsm | yrdoe wet -l _dr or

nel t - granul at ed, Cwngealed Br extl uded bef or e

tabletting. The final f®rnulation may |nclude one or

rmr e | agarserstionny shquencafoe the synthassad tyeidazotive templates in which the
%Q(?ué ?&p@dm tﬁ%eﬁ fﬁ{dm?' l @&f!(ﬁwg ;QE otlfﬂepérﬁt ﬁcéo?d]_ﬁé' R Hﬁ“eS %thod 4,5-

armaceut| c Dosage Forns
Voqhmetjgoxy—%g;trq:peq;png@@pn@ﬂthg@tet is iag@ﬁﬂ%wnt%q(@@l hydromde to give a
Debﬂéﬁbllc ANidY AlkylioX. wnthlél?&@yl EUIRBNorCanGaldY haifki: oviles tHeeew substituted
l?%lzgnseu‘nrw %vh%ﬁ thvé'hallk%Q ésngr%r ?\9 8%%%3% E%E GrL]JCt%X fthe nitro group fo an

erence 1n 1ts en or iru i ons ora

admllrﬁlﬁsﬁ M@wesinbmagnus@tlaﬂ ma«?mnaw@dfOtroanMée nandromsa'ﬁtéous OXychlorlde to

angkofde gﬁ@hl&ﬂo@ﬂnd’z@ilr%a;%ﬁ}powqjofséeﬁgnd £hRaRy Bl kit 7-edkRion and a

i ncl ude del ayed-, sustained-, pulsed-, controlled-,

targeted and progranmed release SU|tabIe nodi fi ed

rel ease fornul ati ons are described in U S. Patent No.

6, 106, 864. Details of other suitable rel ease

t echnol ogi es such as hi gh energy di spersions and

osnotic and coated particles can be found in Verma

etal, Pharnaceutlcal Technology On-line, 25(2), 1-14

S NN AN Y



Parenteral fornulations are typically aqueous
sol utions which nmay contain excipients such as salts,

w@ a006oiess at es and buffering agents (preferabl pCT/mB2a0363989

of from3 to 9), but, for sone applications, they my
be nore suitably fornulated as a steril e non-aqueous
solution or as a dried formto,pe used in conjunction
with a suitable vehicle such as sterile, pyrogen-free
wat er. The preparation of parenteral fornulations

under sterile conditions, for exanple,

|y gigBychtl aﬂ@h} GBup HBHe B%QQﬂldnmi§q@|%9ml ﬁaﬁ IB@ ds V\%ﬁéo"\gitmamines via the
stan g 9 har maceuti cal techni ques well kno tot
skMefagdgshrine oy sFhemerhie sol ubility of conpounds of the

i nvention used in the preparsdhieme 30f parenteral

sol utiygns Iy be increased by the use of appropriate

f or mul at) techni ques, such,as thg.incorporatien N

I genhanci ng Aen P7 ons_fo N
har e n:§Qé gpasﬁé§3223£a @ﬁPaPeéLtonhe:ﬁf:I%¢N
re

par ent
i medi Wﬁagﬁﬁlo ﬁDdI%Ied ease dified rel ease ¢

5 f or nul agdRAS 3 dMehs'dGeisted ﬁ%fﬁgd tha§é|ﬁ(/v§lfcﬂ altelrﬁg \%es%bstltutlon pattern.
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Brig¥eate CAa Ffﬂ?&h?Ya&ﬁD]‘ﬁﬁ yip@nifige r’ﬁJ'l”téqt%Wﬁié niific acid, and then
Soblky]atedsmm the odsirdd elecirdphilex Pérreafrnple | didiiiiisdifft@ br iodoethane can be used

|H§ta<fl %Eriyg&o@?asa%oh/e 40 y‘ ﬁﬁfag%% d %r %ggg‘j@ msq?ll a prg?yl group, and

ase of t I ve conp ound.
s u%thff 6\n?r[ﬂdaft|°6 784 PoTYPISieR intRr g 4@6@t°@d'”§4°@1ﬁ cs:carﬁ d@s PGEcheme 2, but

N Beqs@Eer i@sthis Tapé Cbakseéﬁﬂiﬂ AhRthyAblo0p il R GMEReMRASH&ition, and a
¢ PGrb R ERY L8O, ARSlR oM, ot 7 od toprcally to

the tha dermal 'y or
transdermal ly. Typi cal fornﬂtﬁﬂm&ﬁs for this purpose
i ncl ude gel s, SE{Xdrogels | oti onsgycsol uti ons, creans,
oi nt ment s, I ng oppndEleeas, dre ngs, fpams, | s,
ski n patches<%$pfeBQMwmﬁ%lants‘ifﬁongesf_ilbe s
bandages and Wycroemul'si ons. Lifhosgnes may glfo he
used. Typi cal Qarriers include al cohol, water, mnera

oi |, | i%phene pedesribgsum matind for me&plamhgaNbrmte@éw @Wdllﬂlne compounds
po;hd‘s‘é‘és@Mb %r@h)gﬂréf&péro@dq P4 gpa\c(}ly?&e4 gllykl gr%ljp ﬁgr}ﬁétﬁc?ot E)eogms with the

enhancer s naé_ be IﬂCOf por at
PhefAHiE owng T hp £p e De BoNSy W SFAHOBREMSPgRI Such as Grignard

( Cetgder or kdpBes tﬁlgherthérBam;SrofefcteHijrrﬁlaifnead-lﬁh%rﬁfsﬂﬂitdn@rM Bols, 1-
i nﬁiér‘lg urgl%sfdgeﬁ%%}f f 2§ %gl r%%r ﬁﬁlblpors of gpr?ﬂv? pnu%{eostde phosphorylase.

p onophnor esi s
ne‘cé’d'rhés"? ?’”é’é”c(/@"@' e\@&«ﬂtm f‘@% Pbmﬁa SCBPQ)“%’@P (1OR§. 52ep.d2)4-1222).
i nj ect i Oeavadd@f @193BbcD§R¢U§$\/ltﬁftrlﬁubﬁ)%€etk@cf?ir $106&S BeSree pyrrolidine,

o fiREh B Eloftanh B dibhel e s e hoadi e &t i on may
be fornmul ated to be i nmedi attehemelbor nodi fi ed rel ease.
Modi fied rel gase fornulation§m£nclude del ayedy,

sust ai ned-, p Ised- ontrol -, targeted apd
programed kel/ease. NF%naled I n ranaséﬁ%Adnin's ratlon
The conpoun of the inve onygan al so beyd “Nrre

adm ni stered intranasally or by iInhalation, typically
in t he $BPME GfdericlaAymelhreier the ereppitonelaeolidiag darivatives possessing

m a(Bmpceoxylf @6up6é(r&n@ |4%m|nor\gr6upd Tlis I eBrivd B&gfh@ w|t|@€He0§ﬁX|dé’ Iéhown The

artlc e

ores Dl B E8e G BANEN ok Ui s iRte R 6irEHBD o Se B e aive he

o%?é?ro’fwﬁﬁ*awérp“ctme aSleavagaef the dloc gpruaywithrtdfivoepacetic acid provides the
prf%‘fewrrdna@éi viHIRLcah BE EoupRd WRth a 30ih&%ilinifd s 484cribed in Scheme 1.
(preferably an atom zer using el ectrohydrodynamcs to
produce a fine mst), or nebulizer, with or w thout
the use of a suitable propellant, such as
1,1,1,2-tetrafl uoroethane or 1,1,1, 2, 3, 3,
3- hept af | uor opropane. For intranasal use, the powder
may i ncl ude a bi oadhesive agent, for exanple, chitosan
or cyclodextrin. The pressurized container, punp,
spray, aton1zer or nebullzer contalns a solutlon or

Y a1 o o a1 o, .

Eb%0|led- targeted and rammed re



powder base such as |actose or starch and a

performance nodifier such as /-1eucine, mannitol, or
wor@eewi2edm st earate. The | act ose may be anhydrPCUBIB2005/003989

the formof the nonohydrate, preferably the latter.

O her suitable excipients include dextran, gl ucose,

mal tose, sorbitol, xylitol, fructose, sucrose and

trehal ose. A suitable solution“formulation for use in

an atom zer using el ectrohydrodynam cs to produce a

fine mst may contain fromlng to 20ng of the conpound

of the invention per actuati the actuation

vol une By vary from 1m tﬁ%‘g%% A typi cal

f or mul at| fi i ncl udes a conpoemd of the mven}(‘ll on,

propyl e | ycolitsungu@ri | e wat'er, etthanol a odi um

chl ori de~ ternative sol ve which hay be)uged

i nst ed® of ropyl ene gl ycot i nel ude gl ycewdl aRd

pol yet hyl ene glycol. Suitable flavors, such as nent hol

and | evonent hol, or sweeteners, such as saccharin or

sacchari nodium my be added to those formfl ati ons

of the i ti ontiMtlended f, i nhalTed/ i nt r afiasal

adm ni stnat{.on. Bogul atio or inhaled/i ﬁf—r—Znasal

adm ni stid’ atiron may be fommill atred to be i Mfedi aRe

and/ or nodifi éjrylgﬂglrgaac usi ng, for exanple,

pol y(DL- 1 act i ClIC acid (PGA). Mdified

rel ease fornul at| ons i ncl ude del ayed-, sustai ned-

pul sed-, ﬁ%ntrol | ed-, taBgeted and prﬁf’@ramred rel eas:é

In the ¢ase of ﬂiL'X?__p.omdP'inhaJ_e.rs aﬁaero?iﬁs tgez

dosage w I's ceirey m n;dzby means o yal ve whic R

del i vet®s a MR ered amsont . NuRi ts iMCacchrdance witR Y

the inventi ORaridii6n rgééggnpal Iy arranged o mnister ao

nmetered _dose or "puff' containing a desired nount of

t he conpPoATe HENMFEWP MAERES Yipd terRasIRarain 2TYIger\PreHesge In one case,

NByhelvell-&asimiisduabiR trebdlionis Sisey | BluGHESED O, ThéTitQinuBIWREdcYon. Organic

5 as c%{l;:r‘fjseQ/ofj 95! e15995h «%5‘9&12 %35%%? dRX éxl(t)ernatlve gethog f?r incorporating the

['ntravagi nal dm ni stra
i n@@h@th%@rmyn@@eamﬁ\@rﬁ@@ et teel hvcé@tyagnoyp Bl anaaiionige |by treatment with

f ol searRMRbEsuch féstsbdﬁurfm ﬁycmj@f“l'h@ afkHMROS e Er¥fate PRHS AHrBus éI&hvated aryl

b5y Eagnsr ob phie RS a8t bl befBS anRhREEs ki Piapabte m e 2.
Fowregitloatof thasaryl ong reéatlt/@to/tkmgahdalAsawrntedsmrtm battermefyScheme 6, when

10fo ﬁH@-ﬂyﬁBl%et $osB&sbITHR Ainfib §rUpd iRl ariRE kfal, %@ efc?l‘laf%@%gbsequent to the

[f re formul ations |incl ude de

su g{y |%r8ac 'oﬂuﬁ? yla 'O(E]dPﬂyrtlﬂ qegarme vig @@F% dgﬁ%pbed below. In each of
pr dgr metheds sluimaasteSch@malearBoédgmmp siepratecton V@thrpotiodg =0 such as
t h%‘lﬂl.l&éf&)@&d Qc[}d G}Ws ﬁe%rrg%m@dd%.wu% r‘ﬁ& rqé)r Sggb%lédowﬁhhﬁe desired

eye or ear, typical 1N orm o drops
i HF’B%P'E’@(PC%‘?EQ'B%F?SW%W‘B*B?C* SR odh i n i sot onic,
15 pH adj usted, sterile saline.sdBeher7 f ormul ati ons

suitabl e for ocul ak_ 8 dNaur al adm ni stration include
oi nt mept s, blgglegra(e g. ab§ e gel sp& ,N\j
col | n) andl-qga- b ddet ad thl &, (- N i cone)

i npl Zﬁf& wel' B | ens lpaf_tl cul ajne or—vesi cul ar

systémscoﬁuch as ni oso or2 BFphosones. /A pol yner su h

as crossed-|inked pol y%tcr%ziftc acid, p I PRI al cohohg

hyal uropi,c_ac 0Si ol yner.. for

hydr oxygrhc%nyel J{r::a? RSP & eT?tH CoSE f‘ﬁﬂf%&%&@t WyrIO'édS/rﬂnF%z%ne compounds
or PPASES$D @éfarmwwoupoandaa Heltydrosyrostind sohaomi the pyrrolidine ring. This
po'r’défﬁ@tﬂ beén@sf w@r?(m ByrrofidiedN3 giéﬁ?bom ab€ 1#&@[9&?%@? 84thyl ester as

20 get he
ch

res tive, S enzal
hadne e 7B rcae o Fepuon uB A e frodpaiepypymoline is
| onewp(eH arita Sihes desiFed Aghlatonwmezoliner dedeativa pécatdirgl to the Scheme 1 method.
adm nistration may be fornulated to be inmediate
and/ or nodified rel ease. Mdified rel ease formul ations
i ncl ude del ayed-, sustained-, pulsed-, controlled-,
targeted, or programmed rel ease. O her Technol ogies
Conpounds of the invention may be conbined wth

e



alternative to direct conplexation with the drug, the
cycl odextrin nmay be used as an auxiliary additive,

WO 206/022860 carrier, diluent, or solubilizer. MGE/IB2005/003989
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commonly used for these purposes are al pha-, beta- and
gamma- cycl odextrins, exanples of which may be found in
PCT Publication Nos. WO 91/11&%g WO 94/ 02518 and WD
98/ 55148, the disclosures of Ich are incorporated
herein by reference in their entireties. Dosage The
anmount of the active conpound adm nistered will be

deRreqnest otofﬂlet@%né YR %Qfer lﬂﬁt‘c{tgtst\ﬁltﬁasto%m %a’ghﬁiﬂgee My a dihydroxyl

of the disorder or condition,
adfAMACLRS. Jfhieg s thF'Ptée"%ﬁt'é%b%'PteF@H Oafhaqﬁ@aébhbﬁmbprms a silyl ether
t hesirdj &arbetyldtmetmﬂ sityhenl@ldeSOthiebbilyDetpdiy Sb@l &8. entr;knws& a§ well. This is

ant‘é)@(;v;e%cbty' Fs‘?o%acgﬁte rgma Xlﬁé(ﬁ@%%ro&wtromﬁ tqutg g eal?@ther as léescrlbed in

1to a
pr efhemgns- yOféH?otDt ap! @ et & 'aﬁt’dl?ﬂ @5 Smg/gtglpda@y bie relesiverylingler acidic
Or cahtivbste §06i88 thd-pYrroRdifiqUiGizlnBBRssdsbhg aMBlaHbx@ PRt and a 4-
0, A oute¥ 07 to about 7000 ny/day, preferably
ab&hFﬁW? % HBut 2500 ng/ day. |In sone instances,
dosage | evel s bel ow t he | owScheingBt of the af or esai d
range nmay be nore than adequate WRi | e in ot her c-.es

still larger doses used with ;Ca\US| ngy
har nf ul si de effeq#ffﬁ%§ such Iarg s tRypY Ty

di vi ded into several Ileﬁwﬁﬁg%s for m NbStr Non
throughout %W@“u y Ki nas as it
.oN ntnlsg@ conbi nati orA®f &BtiveN© O

for exanpl e, for the purpose of treating a
pa t|cu ar di sease or condition, it is within the
scope t he presentRlnventlon that two,or nore r Ny
pharm% t bgal™>~conpo ﬁ$ at | ea né of whic IQL
contains a conpound { Or dahgee Wi i nventi
may conveni efifign be conbimed imettrthe f orm of 224599 t N
sui table for coadm nistratfon of the c o%kgions. ;;l/mmOR
Thus the kit of the inwehtiaa includest or nore A°
separate pharmaceutical conpositions, at |east one of

whi ch crrd aﬂddﬂ&l ASERMRAUSH v@‘fsatﬁ@ﬁrubtﬂﬁéQHat'cQﬁ‘ be G5 vﬂtﬁé\ﬂ ?nodlflcatlon :

for se ar 6‘ nin {’;l itions, such

ﬁtagl errafz%at(aica E%Pie%gra %}ofda \n%)rﬁé(doffqﬁw st &k%c,t Fowﬁ(ample as
ex%ﬁnwhén @fCh@Tl&:ﬁ toeldiytroky drévp ¢omiti he eeduddd ot give pasdthyl group. One
US«ﬁé’th(ﬁdJI'br fhﬁere@.@ u&ﬁ%tﬂgreetjlretc%hve%ﬁh r of ‘ﬁ%oact&ghgﬁntl%m‘#e hBfane sulfonate,

l'i ke. The %ﬁf the invention 1s particular
Stﬁ"FasaPée%?t "B \gttbfﬂnw e fPreseRsst °ch6’§‘&@‘9‘°¢'6? /8 degcgbed in the
exierplie, (Gnginotany. paremasuad, A hael aahodfos relutivg réMéval of tosyloxy

SepalAls ?mﬁ%&%' *‘étr%ﬂectirdgﬂ L&l f1'29% %‘?t 49 %cbaons nhteertﬁ/gr&yl group could

or for arate co 03|

arﬂﬁ%té*ra'kﬂ%eda%fﬁ%%tedcfeﬁwuaawb ar anyligihers; tespyﬁwelm In he former case this
i n€ lknal@s todinb &L il Sn ey aradgitiy mlraatsb@@tr@ﬂdymménsbe@aue T. and A.

oS et o PRI oo AR S5 ok 9 S5 gt o
N%ﬂérerfh%wewéaaﬂgeﬂwl Schexow Grédtersatiopiz.Ohe , al@hetEotuldr beDiERved by a

meangy dif In&@’%@ﬁy bw@fahléldeﬂtjﬂen eTichA 'Ifr’?a@(ldat/on of alcohols to carbonyl
led i met h or nma

St TR i SRR 725 i p o i ated ikeoné. Orgeni
biReedliqpheYigll $hdephiNes) Yorbp2aie72). HDkcdidehyda saraten ibe converted into
a%ﬁous i r%s vfﬁﬁ@@ell Rriolh %&u[‘,tlv@laﬁ%%n rea%ﬁal-:tn tHiE@Bion, the aldehyde

%ﬁ -et her, MP" nmeans 1-
'?39%@# tv'tn fﬁ@ne LS t?é%ﬁtts 39enidp ﬁ;swtaamsw enttﬁﬁrwartsany effective
t reducingragersts dwa tattiode skifpedh fhiecarte s tRs mostoaimunaedlcing agents
glag%/ %fbﬁ-! né%rﬁc{blél%ﬂidnj@ hé-tt{liy lS%Xl %WJaQ&XNbor%thQé e%@?\?e; catalytic
dlhydropyrrolo[S 4-c] pyrazol e-5(1W - car boxam de.

Preparati on of Conpound la:

L/-(6,6-dinmethyl-1,4,5, 6-tetrahydropyrrol o[ 3, 4-c] pyraz

ol -3- yl)thieno[3,2~d] pyrimdin-4-amne. To a stirring
sol ution of ferf butyI

~ e ~ o~ ~ I L T D T . A I T




(2m) was added trans-2-phenyl cycl opropyl isocyanate
(0.068m, 1.1eq). The resulting m xture was stirred at

w0 omatesper ature for 2h. The reaction m xt ur ePCEEB2005/003989
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purified by prep-HPLC to provide the title conpound 1
as a white solid (0.01 99, 10%. 1H NWR (CD30D) d:
1.06 (m 1H), 1.11 (m 1H), 1.6§ (d, J=4.04 Hz, 6 H),
1.9 (m 1 H, 2269 (m 1 H), 4.43 (s, 2 H, 7.01 -
7.07 (m 3 H, 7.11 - 7.17 (m 2 H), 7.34 (d, J=5.56
Hz, 1 H, 804 (d, J=5.31 Hz, 1 H), 8.59 (s, 1 H.

m@drog@@@h@%l@b@@@%&% 2 kntSincldde %nohﬂal@oho?sggs/ el as inert
3- fcf‘f}éf@hﬁ“gl’ g? H"Eé*mﬁ“% chloifeny F nflph tofuspe) barrens] oBme. e ghloroform.

et Rrgferably, - fi¢ahalits sBivents are used with sodium cyanoborohydride and catalytic

1%&)’39@5(&&)9%!9%%‘1& m‘ertGSoglerqg 4o BX&{ Béeg[@ so%]uH’y{rlﬁgé%oxyborohydrlde

car boxani reparation
r eFiTHUEYY sesopgapy éﬁ‘!”ﬁrpﬁ%dh?té a7 8e ZUf&IGanl\/?ﬁedl\mﬁ Acyletiyrainico amides,

nolretharfes and ureas utilizing standard acylation methods. (Bodanszky, M., Prmc;ples of

yﬂ%tnbé( ls;fnz}he@lsd?m g& %éﬁs Eﬁ%hl{q[l-gérl‘d bt}elgf §P$nzgglh\?vf g;i“_plumphrey J.M. and

3-Aft Rbreesing Pﬁ%ﬁ'WlSyﬂthWdV@@¢wm RepBes: Chypyingairetheds for the
- Slpddrdoratios adf Wb’do@ila\n{u% ASds r%to'sPé'ﬂ?iQ«laQ JnBm DBV Hk@f‘-%?(éi) p. 2243-

| or ot hi.ena rimdine
BB g (p Pt R b S FSon B o vk Rrese i sing skl
m ke art. @ntgulch bae@dmplishdb 00 &Y afra VBdavanisty @6 cdntitionisein@ \Weagents found
I ea@deOferatpal Ur at ed NaHCO3 was added and the m xture
was extracted with ethyl acetate. The organic |ayer
was dried over sodium sul f att&hem88centrated i n vacuo.

The resi due was washed,w t h ﬁet hyl ene chkrQride N
Compound 2Ba (2.71 g, 6% sSpbt ai ned as p [ovﬁ
Od

solid and | rectly car& o the next Ry N
further ur [ficatton. LCMS (NPI-ES, MrHH) @ 42, To a
stirrin SIEE of compoun (0.102g, 0.24 ) in
CH2Cl 2 ( m) ‘Was added TF m ). The resulting~\NRR
m xture was stirred at rooM te¥pertat ure for . ter
the reaction mxtyre wag concentrated in vacuo, a
solution of TEA (1 "~ ¥eq) in MeCN (1 Qllz
(1m) was added d by trans-2- |

phenyl cycl opropyl isocyagnate. The resulRin /xrflure

was stirredeBi: roomt rature for—ih. The r#action

m xture was purified b RRKIPLC t 0 provi de\c np%gﬂ,d

2asavvh|tesolld(®* % . 1H NWR g :
H)

0021§Jg 18
104-112(m2 , (d, J=3.28 Hz, 2 . 95
(m 1 Hcheme &7showd. & defhdt ubefd for4héf%re%)§natlo% 5 pyn%h@léllqumazollnes

Hé)ggs]eg{;]&g g’rél}_%%er (fLwcilc\xPa Ey g\éhi&mqﬁlpﬁ'—% pﬂ‘ﬂtéqn angj carboxamide functionality
( @i RyQBdine GppRtien. ThHa@)odegiis Wilh 4HdRb-Oymoi@iBE4 Pulidatbyxylic acid 1-
ExatphtR edter Bet rés[térmc‘has Pfe?ébélj “dtedfahd"¥ Pb REFAZL Brokedure. (Lee,
U carbanvlleoe 4 hag 2

t 8t alfy dof 'PS’F9 St @R %‘zgfcﬁ% oty e Nowe! o kstretvisrbargmems  with
dmym;nmmoMnmwldﬁamE/ety Bio®?gelad.atheon Lott., Zm3. €3:py M399-4403). Boc

; OI a ?:g vRtleS it O @BF&QL hic G gécg%}srkxtpha%\glth h?)ﬁg&rgg éumaZO“ne

mieks ththJSg%/k{g?qze 1bQIP<§?PW2 '@'t%%;;per functionality can then be converted into the
BCanbbxm(ﬁa, Grodh et thy Wysrretobaindtoh srbioyd) 2ZB4sha 2A56\A4\Np@AN -and S.M.

&gQ&WdWHﬁFﬁéaﬁ@&oog;f% ec%?’%ﬁ,},} ﬂslsﬁe"'szgé@b{e[sl ﬂgd ahdGion, 1977. 4s:

mpxt"Uﬁé“ ViRs Ast @Itefr@aveameth@bmwmeamuheest@ranzmmw ¢agmponents in
t te freqatd oNa Ehtsltid BmYvaSs O\CWEiaﬂfd@d HoBbeY@C'F' Qat af Cyanide as an

p%ﬁ) eg[‘g%tf /b/{tlei 'r{ﬁ'% n‘%?llig%ﬁg % meﬁg""&he ' Ssozgz dp 2033-2036).

(10m ). The resulting solution was slowy added to a
sol ution of triphosgene (628ng, 0.41 eq) in CH2Cl 2
(10m ) at OOC and the resulting m xture was stirred at
Q0C for 1h. The reaction m xture was diluted wth

et hyl acet ate and washed W|th saturat ed NaHCO , dri ed

N — o S [:lL-..__



To a stirring solution of conpound 3b (0.15, 0.41
mol) in NWP (1nL) was added 2, 4-di chl or ot hi enof[ 3, 2-
wqQ eooriodi2ee( 0. 084g, 1leq) and triethyl am ne (0. 18e1/1B2005/003989

2eq). The resulting m xture was heated to 1400C for 5
mnutes in mcrowave reactor. The reaction m xture was
purified by prep-HPLC to providg. conpound 3 as a white
solid (0.014g, 15%. 1H NWR (CD30D) d: 1.58 (s, 3 H),
1.66 (s, 3 H, 2.22 (s, 3 H, 2.38(m 2 H, 2.45 (m
1H, 2260(m 1 H, 2.78 (dd, J=13.26, 8.21 Hz, 1 H),

2. %ﬁerﬁémely ‘J[h'é-gstér?gro@ céi)ﬂd BLZ, cle;ve'abbvy h?drdl?sné and tﬂre %ulta\o‘\t %agooxyhc acid

(m rnCOLid tpﬂen b%ccg)gle(jtwuh jmpeo;fmpgnqqss utliyzn%enéltof a gasy atay q:i]imovg coupling
H) méthb@s. Fod 8xemple, ZhidPan/be2donedja dorbersidn bizthe taddhxyBe Qdld into the acid

20) hl%'ag ﬁﬁéﬁ\l%mgﬁ&mha@gﬁkdmdr}g%%&@ %%Q-ISS{FI@TA gr:g}ted_' with the amine

uri
53- [cwpoeer&wrtwpcmfsyw qﬁ)@ﬁenn 4o We)‘téﬁi\’ﬁﬁ]su‘ﬁ‘ - roethiverieydhloride- to provide
[ t RNSnide @hﬁﬂéﬂ TEY Cb@fPB hisd b8-mediated by specialized coupling reagents

di nXoan(?XrE)o:?gl l%dowﬁg%ﬁ%rsijéﬁ Iase D%(C]'WATEJ EBB)&?%y%rop and many others.

Pr epar a
et khmpBrexmiJib- 80 -AdR-nEhdmleriB, (QHetr: aRay-, 2199Fe 9(6): cy.c R2#3-2266 and

Pr epydnbzky, M., Pnnc:ples of Peptide Synthesis. 2nd ed 1993, Berlin Heldelbe ARNSprlngen

a 6- di dro yrrol o[ 3, 4-c] pyrazol e-2
10 n&s&%@@%@é Sbiyghs g5 olngs, Vi e T8 glord ercpunis Went-med'a’fed
2 etfebiiohs Biclade meth@lete chionet, iloyjarmoT O, ?&),eﬂzeﬂée pytuanzpTier, DMF, dioxane

15(3 l@rhg 'am?”&& @{hQQXWItﬁ&% élﬁd@ gl?m 4n7pl eloﬂiﬁﬂ%%n%wé would be

(20M )" was a 0 ane
" CEROLFHPISATPR Wilis? esHeem Bpa aHon A @%% borghysifle it generate an
of alce®l. dTenveBioASE, thd lalhBDInjo MRS reduB e laie dttieRtfGhoBionality would be

15305&%}1@%{1?5 a(Q dlr:r[% éﬁle;nemods é% rln G2a 2 (50m). To

he re ron was slo added to trans-2-
phenyl cycl opr opyI i socyanat @M&@ and the resulting
m xture vvasssdl rred at gQOC for 30 npjautes then vvzalrmsd
up and sti roo enperature Ror 1h. The g
reaction m ur—e—was t ed—wrt h CI-Q—and shed
wi th sat uratged NaHC% dred ove/(O HYIm sulfat
concentrated in vacuo, pur|f| ed by flash
chr omat Sghreaiship. shelveiaisenvenget dsed @ BBJ6rEPDAGdihe sterivatives with aryl ether

pr Q&Hsﬂ%ntlﬁ‘ﬁle%ﬁﬁﬁ]%d‘@kﬁ&h@r SBsthGios N th94-@ésn%41 Dne rgethod shown

20 J5§ i}'@ F_Qwemg &ﬁgnis g@h %oc-piotgﬁtedz %x%é—azalbquyl_ll)o@ 110ihe(xéne 1but other
H) protedting-gratips Onayrhe uBedH placd 8f Boc/ TR substrat® isheated with a strong acid in
Pr Q;PQIE%h@EBI\ant W@%HN? f&bopen the epoFK]lde td the 3- h&/droxy- - Toxxpyrrolldme

o Stiehs dieBBs PBcE MmEn TR SO e A PAoLtsSIRR ulebipsecondary

a SlbmfforsllrrthdSGﬂoptdpemt)l Glitatlegttong acids include, but are not limited to, sulfuric acid

25 3- Qrm or ul%h{geatc@ythe ar;gl {gLotul;’)%’]gasﬁy REESlF&\é'v%VtHé %&%‘8% leactlon or via

am no

di AY@ %‘p%f Fh%"!”ﬁ{xt‘j’e@r@ﬂ)w Eeagnent of thpfplcehal Wik sadiumehydride as described
( 6AskEM. Aftbr Gé)pfmfeht)onldﬂth%gfb& Agibupde prshiethnane édn@d doupled with the

repRFoe ealPalsREh dishRed i dfech At it Bobtecton st

r esiciepeplinado e qUinazeline darbbe aenomplishhy pricide inaereoratimh of the aryl ether
30 satusRtatl NakEGRy tcdfhlseéﬁem@ﬂ% EQ@EI@%@@WQ trﬁﬂgor%é/cﬁc acid is used to

?ocnﬁ’gb%)e E%bpy%gldgﬂemktﬂﬁqtmﬁzol@g'_ﬁ thf(h; Wodtd/:ded psds §9heque 1. greatment
H) with 88liufrs hydtidédpr 2noftier 6songlbash isduskd t¢ genePatdlhn AlkOAide, which is then
7. /.21 (m 2 H). To a stirring
so%rl)jltgﬁeg%g%{%enpoun%mft? (0.1 &, 0.32mmol) in DVA

(0.5nm) was added 2,4,6- trichloropyrimdine(0.041 m ,
1.1eq) and triethylam ne (0.089m , 2eq). The resulting

m xture was heated to a tenperature of 800C for 5

mnutes in mcrowave reactor. The reaction m xture was
purified by prepHPLC to provide the conpound 4 as a

white solid (0.025g, 171H NWMR (CD30OD) d: 1.05 - 1.1 1

(m 2 H, 1.66 (d, J=3.54 Hz, 6 H, 1.95 (m 1 H),

~ 1N

~



- 2.00(m 4.39 (d, (m 2 H. ,3,5wiled: 1.02 - Hz,
2 H 1H 4.36 Anal. reaction J=3.54 4.44 (s, 2 was

w0 e@e7sd4 J=3.54 3 H) 4.38 (m 2 H N ,3,5- apdI/iB20¢3q03989
1H - 194 (m H 6.12 (s, Hz, 2 C, H N stirred at
J=3.28 4.56 (s, 2 2 H (t, used Exanple 13:
3-({4-[(2S)-2- (am nocar bonyl ) pggrolidin-1-yl]-6-chloro
-1,3,5-triazin-2- yl}an1no) 6, 6-

di met hyl -L/-[trans-2-phenyl cycl opropyl ] -4, 6-di hydr opyr
rol o[ 3, 4-c] pyrazol e-5(1H) - carboxam de. To a stirring

m xture of Conpound 9 (0.03%YWeHe 9p5MMoIl ) and DI EPA
(0.030m, 2e in THF (1nm) "Was added L-proli pam de
(9. 7ny, 1eq)TfThe resyl ti R mixture was §f?rred at

room t enper e f 'th purified b ep HPLC to

provi de the ound 13 white soli ngg

NI\/R(CDSOZb)Od OH 01 - %16 OFPPME H) 1A%y - OfB (m 6
1.88 - 2.09 (m 4 FD 2.12 - 2.35 (m 1 H 2.65 -

2.76 (m 1H) 3.50 - 3.78 (m 2 H) 4.27 - 4.53 (m 3
6.99 - 7.08 (m 3 H 7.10 - 7.19 (m 2 H) gdfnal.

( C25H29N1OCRCLOMHOAC LSH 20f°s, Ni HPLC:. >95

purity. Exarrplel'!L4 3-[(4, 6-

"1, 3, 5-t17a2i n-2%y1) am ng] - 8- di .thyIJMﬁEftrans 2-ph

enyl cyci opr opy

-4, 6-di hydr opy® r ol@pBY4- c] pyrazol e-5( 1H) - car boxami de-

4 To a stirring solution of conpafindodbog®. 150y, AC  OH

0. 48nTTD§(),heH& %s&r%g}g H@%d%ﬁ%ﬁgandﬂﬁ%ﬁ%&ra 8n8 %/mohdyl guinazoline

trichlorotriazene
2epMPoYRS ip wdiphthengymelidiiq, PANRRA’T PPFICPEY aad- arry@esvrﬁubst'tuent and a 4-
5 t enyaesxatgis. fToe méiabd bddnst With 3,8amydrexy-pyiraiidines d&ﬁﬁ)xy’hd deid tert-buty!

256@% :'s Br {FSFeQ %Q;% %ir(gotb %%%F‘\she(? rﬁ‘ edurehﬁ% n%ééjehol ngt al., Flexibility

m xtuke was " stirre erature urs
ankl tisuPartial&edstiop pte%ﬁﬂrve@tﬂ@ecbmwgempmﬂyem tectha Syntkesis of DMDP.
WhDIge L&Q12003. (5¢DNE) 9994 bbi)"vﬂ“héqgs@) bélinodo- &3tecte& oh%né B3 the alcohol
2 ctlonig)?%e?tmentlw%)a grog@? rtgsl_grogéo ]s_ﬁch 4913%?'? E?Lét I~ dﬂner]jﬂyl yl g@lorlde The
10 - Tat@W8 of the MBoteHting g@Yp is ot E@icklkrps Bther protecting groups are likely to work as
well. After protection, the remaining hydroxyl group can be arylated via the Mitsunobu

reaction or by arylation of the corresponding alkoxide in an aromatic nucleophilic substitution
reaction. These methods are described herein. With the aryl }group installed, the next step is
to cleave the N-protecting group without cleaving the silyl group. In the illustrated case, this is
15  accomplished via treatment with TFA. The resultant amine is then coupled with the desired 4-
chloroquinazoline derivative as described in Scheme 1, and the silyl group is finally cleaved

with an acid such as aqueous HCI
The compound of the invention may be administered either alone or in combination
with pharmaceutically acceptable carriers, in either single or multiple doses. Suitable
20  pharmaceutical carriers include inert solid diluents or fillers, sterile aqueous solutions and
various organic solvents. The pharmaceutical compositions formed thereby can then be
readily administered in a variety of dosage forms such as tablets, powders, lozenges, liquid
preparations, syrups, injectable solutions and the like. These pharmaceutical compositions
can optionally contain additional ingredients such as flavorings, binders, excipients and the
25 like. Thus, the compound of the invention may be formulated for oral, buccal, intranasal,
parenteral (e.g. intravenous, intramuscular or subcutaneous), transdermal (e.g. patch) or

rectal administration, or in a form suitable for administration by inhalation or insufflation.



H). Anal. (C22H26N8C3. 0. 2HOAc.0.6H 20) C, H, N. HPLC
>05% purity. Hz, 6 H 4.33 (s, Exanple 16:

WS2(0pA7(28LS) - 2- (hydr oxynet hyl ) pyrrol i di n- 1-yl | PGFmB008003989

10

15

20

y-1,3,5-triazin-2-yl }am no) -6, 6- dinethyl -

L/ -[trans-2- phenyl cycl opropyl ] - 4, 6-di hydropyrrol o[ 3, 4-

c] pyrazol e-5(1W - car boxam de. 1 To a stirring solution

of conmpound 4b (0. 152g, 0.488nmol) in DVA (2nL) was

added 2, 4-di chl oro-6- nethoxy-1 ,3,5-triazine (92ny,

1. 05eq) and DI PEA (0. 170m, 2eq) The resultlng

m xturec t .10 r

the r eac Ze}%sa?@nhg? sﬁrrgtleo% Wg‘,éa %%}dﬁag:gﬁﬁélra%ﬁp SI{l WH} tak ﬁ)le f?rm of, for
( cexaTRiel fabietSé{ﬁ)caPWéS rreeRgradi Ay WWU‘PF@' \/%%anétW'Wr éhﬁrﬁ‘ﬁceutlca”y

I o SEsp ebsipieh® fsQeh 18y BiRdhgd Wgkhts €¢e. QY pRieRtMREC idize starch,

p%}/lpgro onggaq_h]y%fo%fprc?w n1i§¥h§|fal(§!oié%; Eilge,dr'si ?eg)l%cjfo]élélt ,mllvcg)crystalline

H) cellul@st (©b,caltiui) phopate); 2ugBaiiien (e4. Hyadpeddn - st@ardtd, (alg or silica);

1 integrasts Te. rc 0 a e in e.g. sodium
c'I'Q tgﬁﬁﬁ 1 % p%ﬂato( QﬂaH;’f ok <§ur§‘ét (c‘ﬁggl;%kl)at golv\gtt glégle%%( g. sodi

7 g ol e ApEle'S BT SRR DOHMERSIPIC] e et Ligui
H pripardtieh&for »b Uadminisirbtion rdayStal?chﬁ f&8 of, fod example, 48utfams, syrups or

3 ?'%4&?%3%3& i"% ay bk pqgabeﬂfe )? pr%au t for constltutlon with water or other

am nocar ony pyrroli
yspﬂltalge (Vghlﬁlétbﬁ [edﬁqseho)S_ugh hgwd\_;pfqoﬁrggqqq r2ay be prepared by conventional

yI &1%\‘13“/@1}1 fhabnadbutichllyydccddtatld bddnes Srchhrnyibgyieih® pgedpylelg. sorbitol
y?u I he\{rg/ Wosg |09[h§/dr0ﬂgr1apéér Qe ?atg( %H)Jl nlrnylnd; %geﬂtg %@ lecithin or

ig%@cém nggﬁqngpgs Wehlclgﬁ/ﬂ@ g a![rpm}j o‘}vég;] g@@ggr gthy algohol); and preservatives
; r g e;bmn_?_thIWbio IQLH?Gk%éBzoaQs%EQ}bI?Q&d)m PEA (0.1 15n,

e e.r was. . stirr
C ormer ab i eRbpari Ao (R Eorb 3G iy fse s b0 Al abieg g lozenaes
L - fornullatedhimicdeve(i®hatgnar®@eReq) . After the resulting

m xt ur eTN@@bnﬁ)BersQﬁ tl%t m&éﬁ@(gﬂ t forth4Aed ffd?rpal%nt@t%ﬁ"5&1’1mlstratlon by
2N di met hyl am ne (0.3 2eq was added into

r e'QJ@?thBn‘”ﬁ‘F%'PQJF%”Q Weﬁ‘thﬂlcﬂ rZAtoR E?FB”'% % fysjoRy Fgrmulations
6 0L ifjextiorl. meayr beapebsprted fin edit kipsqyeeforrhlPEG. tro appwed de in multi-dose

OB, Gy BT S AR Byt

(n§r gmqllglorzs @Zongsor @up@uszvegrycle_s 2nd7613grﬁontfln|_60rr3ulqjlgg (qgentg such as
H) suSp&ridling, StabiifzingrandRr tikpetsidgladedits. JarblABtiviaE, the atlve dngddaiient may be

4 b e i el Pl o gkl

SO08% purity. J=3.79 3.04 (s, - 7.09 Exanpl e 24:

25 3-[ (4, GWGme%t ﬂS}MJj&Y%blmldH R- r%qmrlehamca@]befimédéibmtsbw.ngune isolated

. BORTR Bl e & B0 SFadmesiep opr ameup et ypenerate @

- $Splution 24 the rexusehistitrioth tfanmalwsparmrgleddmwsimtlcmr@@amts The
gbc%oaﬂoégn%ﬁbe?fw %Jtéd for fast dlspersmg dosa8e forms fddf which are designed to
chl or o- rimdine ;eer@é&lated using

PAEteARY 91¢( ‘ilc“é‘?rij‘greé.e@?é‘q%(‘ Wﬂg"'tys(rb?lﬁ haye (el

30 ( 12piay, sollJbléfgql)atlrabuieﬂ)NEtr(césﬂThesermeagelfhmsvmwela}ppwd aadhcan be used

Ca{o%fthe ¥ r\ﬁ% t(ﬁ?ﬁruﬁ? I\My{ ﬁ?ﬁ\ﬁ%g#ﬁé d8£a e forms utilize g%latlneas a carrier

evacuat| o SR I ng
wa® %rwtwlee‘ernmg apsmofym@ﬂy Be'am l§usessto; therﬁuﬁmswéngfh to the dosage

r eRfrh & preddnt 5@51@@«; dafd kbl Fred pEM<a§|h§F-but bidleGldced in the mouth, the

pr O%I de c 216 & Snﬁ)nor%late é’sﬁoi"t'f’rrlnwy osaf;e é%mt é\%er%elyg d’r_@!ll\él:%arches are

I—Dus_’edwthesan@e)‘fe@m 1 H 230 (s 6 H 2.68 - 2.75 (m
1H 4.33 (s, 2H 6.58 (s, 1 H 7.00- 7.09 (m 3 H)
7.11 - 7.19 (m 2 H. Anal. (C23H27N7CCSHOACO'H 20
C, H N HPLC >95%npurity.



J=3.79 4.35 (s, - 7.09 (m Anal. 2- of 2- J=3.54 2.73
(m H 7.10 - HO C, 2- in placeld=3.79 4.40 (s, 7.11
WO 2®6/00R282- J=3.54 4.40 (b, (b, 1 H). J=3.79 4PGHIK2905/003989
7.1 1 - 2- Exanple 30:
6, 6-di met hyl - N-[trans-2- phenyl cycl opropyl]-3-{[2-(trif
[ uoronet hyl) pyrimdin-4-
yl ] am no} - 4, 6-di hydr opyrrol of 3, 4 c] pyrazol e-5(1
H) - car boxam dePr eparati on of conpound 30a
4-chloro-2-(trifluoronethyl)pyrimdine.

2-(trif HW&&FE%'%Mlh@ﬂ%nﬂn% {Héo lge %gmuléltgd |Mtgl_?ﬁﬁ§osmons such

added POCI 3 was refl uxed overni

P % BHRPONIESS OB FUATEAN BTN CHBISIN A BRTYopiinsl REPROBIY basigs such as

M xddok Buttel ondther giytdrideH=10. The ni xture was extracted

Vl\\fatzngCgLr d%tf%%% Jﬂ’%dmm% énngrda ngshléa?g l;ay lnh fj onoYhe %ompound of the
5 vathuentiod lssenvepieatly dﬁll\celﬁ%lﬂ cﬂlezemr offel &ﬂt@mpwsgqnypm frowliarmeimp spray

wasorRditertiaed s e@ecﬁér%ﬁwp@d B;;é é‘t%ﬁt or bl aNQ@oé(ﬁlQ&a sentation from

d. 7.60 J=3Hz | J To
o 0 PR SURsba S 7 Vi, " 78 il 7R Prosdlent, e

c orpomadifiubton{edgBe ntjchi@ofitiorometiahe, i dichloRAet(aliwdrdgthanascarbon dioxide or
adgﬁgr sUieddId #5014k c%se540 rgssury.%@ géﬁ%t $hQ Bos‘é@é UMF@L% determined

crowave oven at

10 t hBy ge¥idipg g Vﬁf"@d‘ﬁl delivgga @1%?({ émﬁlﬂﬁ\zd dpe (pgag%lzecgcq%merﬂqnebuhzer
NVRay 4£0ftaividzsolBbvBO)r sdspehsiOnd of e a2tive) corpobid. ( Tapduldd) and cartridges

% ai%.g:ér rﬁggel% I% %g@ r% A#)Fsha?é'&%?‘rnggﬂ‘latgr r'ﬁgy be fo%ulated containing a
(cp N*E 2. OMpouEaofde impentipn end gisuiigblesomderNigse pugH) as lactose or

458tarcExan‘p| e 31:

15 ?n’ ﬁ;)? I_ % é/ol foﬂamglgg ions lattmlﬂéhtqutge Condlglr% retjerredd to abovey J e'g. migraine)

phigripe éw%@mdgbyumama@-mefhww epgnged|so[tBat 42 pyteeedglose Br “puff” of
(1Eam§cﬁlﬁzaﬂé§m5&lt éO%Q(bUzEB%upfOOGQﬂ@%PﬂQ RpbBd dFhe invention. The

0. 267 m and co

(4500 oAty AR BRI 5 5 g 7 PRAER' B0u PR 8 @oout 10 g

f oAtioinistigios snag bereévecal timespadiyirecy. 328, v tipree vingdor ekadple, 1, 2 or 3 .
20 M goses BSbhkimaas added an aqueous sol ution of acetic

acid (50%v/v, 1 m). The resulted m xture was heated

and st i PPERosRd dfé\o%ef%Fhefomewd opihe fyealion Jes opgbrarenteral, rectal or

pubidciicaminGiraifinve tHehetaigé beulttarmpa dardheaaBeatman bit tBe S61 dltﬂns referred

( 3&) %g%e |ngo/ﬂl%gﬁ.L|)%)01 f&zﬂg’\éﬁo&tw& 9 efsréblg%’gré %gut (ﬂ‘ rp& to about 200

2 g)g C(fsthe gctpzna ingregignt o fqrgm(anl] per yAjt, doge 4/6" scould hg admlnlstered for

256, 9ol 9tc4Mimée o) dey?. 55-7. 61 (m 1 H) 7. 60 (m 1
, 8

A 60 Rssg}/ meﬂ“&?ﬁ%@ﬁ%‘@@%&%ﬁ%‘fb@%% f;or lguﬁ%n N cyclic nucleotide
Hpnxgrmlsljy[ betRm 10 gag%tlpm PDE§/ froquhw geng Jamilies. The cyclic nucleotide
6, @Jb@lréf@tcbb{deh@at{oﬁ 2useBtithd RLRNAE 312 of 1Ry ki, BoRédhtrdtion! eflowing for
o EFaL3RER G 1o e ety Ty £PRISE PO Eqpia gurgd usig o

30 ( 19¥intilatidp dxeimnitieAssay (SPA)-based method as previously described (Fawcett et al.,
2000). The effect of PDE inhibitors is determined by assaying a fixed amount of enzyme

(PIpEs 1-11) in the presence of varying substance concentrations and low substrate, such
that the 1C5, approximates the K (cGMP or cAMP in a 3:1 ratio unlabelled to [*H]-labeled ata
concentration of 1/3 Km). ). The final assay volume is made up to 100ul with assay buffer [20
35 mM Tris-HCI pH 7.4, 5 mM MgCl,, 1 mg/ml bovine serum albumin]. Reactions are initiated
with enzyme, incubated for 30-60 min at 30°C to give <30% substrate turnover and

terminated with 50 pl yttrium silicate SPA beads (Amersham) (containing 3 mM of the



| VZV) Preparation of conpound 32b:
2- Met hyl t hi eno[ 3, 2-d| pyri rni di n-4(3W-one Mt hyl

wQ@2qoaoa2gd ani no) t hi ophene- 2- car boxyl ate (32a, BCD0B29(05/003989

5

15.08 mmol ) was suspended in 30% NH OH (43 L) in a
seal ed tube. The reaction was stirred at 1200C for 5
hours and then overnight at an@jent tenperature. The
reaction was brought to pH 8-9 with concentrated HC .
The resulting white precipitate was filtered and
washed with water, then dried to give conpound 32b ( 1

I
&gectl\%fztﬁatb%%dac %ﬂr}l #J?(egﬂg lfoq PD%%%&”I‘# 43%%@% rg§$a(?ed and shaken
DI\/B)OZ@TH) afjerowhigh tbg beagﬁbwerqallgweq & sejtle:}‘or5303nlp|ztes IrHje dark and then

8. ¢aunfed, onJa :I'OEC&melatell'&derl@aa&rc( Svieritb, . cy CiBdid&Aivity units can be

E‘rl_vHé%}_ll?v%r}egr %pﬁ'rsr?%ﬁt O%chwténoo [%P Em@] tb fﬁ?éﬁngi)lngpo%), plotted against inhibitor
2- Resteepation @miopfﬂbl@r IGya0 ivallieh gan deMjained aisiie thapiotiGarvg Microsoft Excel
0. &Be@ionl. 13 nmol ) was heated to 1100C in POCl 3

over ni ght.. % sol vent dc, renoved under reduced

pr essur Sing, RiEPNATEAY SUTRAYETS @ dhe RigEsnE InVenlien Weterfietermined to have an
s atGys atiaty @B igBIEA0 mctity offess irandibodt 10vekre@xdidract ed

into CH%g ?ollmﬁﬂ&i Etxgﬁglgg g EHa‘? %agef%séﬁ%fe%ﬁd’ it V}?%@%g understood,

with brine renoval

10 5o Quer dSsuRKENioR a\ﬁ/afg Vo‘iﬁs‘a?bﬁéd‘e%” and @ restechinatigelaims, is not
S olniteshddddo Ba ligited3BUhe detalgpiite tbiiS7i6g Brsnpssed wi t hout

further purification. Rf= O.%% Et OAc/ hexane). 1H

NVR (400MHz, DvsCQd 6) : d 2. 3H), 7.66 (d, J =
5&%&%@2@&@&«1 J =56 Hz, 1H. LCVBS 185 (M+H).

Anal . (C23Mg@l\l8 0. §9,H20 0. 35 hexaneye& N. NdLC

> 98% purity. >af at ion of enagii oner 329
(3- ami no- 6, 6- diliret Ayl - N- (( 1R, 2S) - 2- pheny! oyl

yrrol o[ 3, 4Me@] py azoCQQH(lH 4H, 6H) - car bid®an de)

5 €nant ' OBR 1. IroxXy-4- ) rli é/!)en%lc (agésrga% 3methoxy—2 nitro-
phenyl ty‘g‘?—c 5
5( RezaFREHaE Afdse o TRdpRy t@g aﬁ@wmlxt@fﬁ was heated to 100 °C

20

25

30

prdr f3i 1 &l Qﬁbnmﬁiofé@ do VhﬁS‘h@‘ @é’s@lté)@ %dlldf Whs 6idERe4 M 1M mL of water and

usin u er riti ra
te 8?1 n% Og urryt ?{%al\ll [HC! 8? <t‘,ru |ce ?g% HP %%{%&?%%Qtracted twice with ethyl
pr 8estalé Aty theesombinkd extractsevene bfais@dryhmstmne Thied 9egranagnesinm sulfate,

angnd soicaht-acy ¥ gﬂéam ’VOJT%? S pee ?@B\ﬁ/' §fla. oﬂécr%llﬁatlon from ethyl

Berger SFC Mul ti stem (Mettl
To?geg% %X?'b?ﬁ?éﬁfdefjﬁg(s)gm’%ﬁ)@f H}eé\H%’\F%’PPQPégchr omat ogr ap hy
condi ti ong.@sed _to arate the enanti dvied SiBiOsd
of a (Sl Whe ®Regi s Technol ogi es, |

10/ 100 FEC, 25 . 1nm coturm—®s the chira
st ati onar yHPphase. CGQuih tenperature wasR#ai nt ai n@@zgt

350C. TEe nqt%,lle phqsg used was su ercrltlcal CO2 VVI
35% net -2-| -5 )}nGeneraI

at Peocédumes 1r@ tReis @ tdb®s altyl. ra- Hycmmdr -dametbovgt2atito-iEnesis acie (280 mg, 1.18
14%&9 i Dﬁear@bw@a gaueuwag;@# cbr‘Boﬁ% g@@m 2 §Q¢nn¢ol)and 2.1 molar

col um | oad 1p i on
at BHvalets AHE Cteﬁ'éedt%i“an'wlf%ﬁ% thPrFé'X‘ff"@r'S étﬁ'@ﬁa ﬁ?e%tfqr&rh cooled fo rt,
\Na6|Iu7edOwIﬂ‘l mitted S andRedxemdtédD twitd W &yl &datd Vihe extracts are washed
g&@b@gﬁf@lth\’\‘?rth%%ﬁ aﬁ@?g% %HQA F’Hﬁg %ag?es!,uﬁf%u?fgfevgrlé&/ toncentrated to
enQ'MQ @ﬁ@@mmsﬂddeterm ned to be -126.7 for Enanti omer
32d and +124.4 for Enantiomer 32e. Preparation of
title comé ‘li/-
4- Chl or o- 2- net |eno[320/ imdi
0. 49 nmol )  and anm nopyrazol e enantl
(0.10 g, .%%mml)@@e%mxedlnll 3 o4
m.) and heated to 1000C for 1 hour. The material was
then purified directly by preparative HPLC to give
title conpound 32 as a white solid (0.136 g, 65%9. M
> 1480C (dec). 1H NWR (400MHz, CH3OD): d 1.15- 1.19
(m 2H) 1.79 (s 3H), 1.80 (s 3H), 2.01-2.05 (m

—rn PN o~ A1 N "~ NN




LCMS (APC, MrH+) : 415.1. 33 HPLC- UV Detection: >95%
purity Method of Exanple 31 using
wd2@kloonepyri m di ne-2- carbonitrile in place oPCBIBR20E5/003989

H)
H)
(

(d,H N 2H), 1.79 (m (m H),

H)

, (m 2N APCl- (s, 3 H), 2.67- 7.1 1- (s, 3 H, 1

, 7.11 -(t, 1.90- Hz, 7.1 9 (m MH+H) : C H 2 H),
7 1.87 (s, 5.30 (s, (m 1_5%_1. (s, 6H), (m 8.41
.44 31c. (s, 3 H), 1

Hz, 2 Hz, 1 H, C H 2H, 1.75 (m (m H. TFA 0.1

02H), 1.76 (s, 3H), (m H. TFA) H), 1.79 - 2.82
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General Procedure 2. 4-Alkoxy-3-methoxy-benzoic acid ethyl ester. To ethyl vanillate

and an excess of potassium carbonate in DMF is added the disired 1.2 molar equivalents of
the desired dialkylsulfate. The mixture is stirred for 24 h at room temperature, and then diluted
with water and extracted with ether. The combined extracts are washed with brine, dried, and

concentrated to give the title compound.

MeO CO,Et j@

MeO CO,Et

General Procedure 3. 4-Alkoxy-5-methoxy-2-nitro-benzoic_acid ethyl ester. To the

desired 4-alkoxy-3-methoxy-benzoic acid ethyl ester (ca. 10.0 g) in 12 mL of sulfuric acid at 0
°C is added dropwise 8 mL of a 1:1 mixture of sulfuric and nitric acids at such a rate to
maintain the reaction temperature below 15 °C. The mixture is then stirred at rt for 1 h and
poured into 100 g of cruched ice. The resultant aqueous mixture is extracted 3X with ethyl
acetate and the combined exiracts is washed with brine, dried with magnesium sulfate and
concentrated. Silica gel chromatégraphy eluting with hexane/ethyl acetate provides the title

compound as a yellow solid.

MeO CO,Et MGO:©iCOZEt

General Procedure 4. 2-Amino-4-alkoxy-5-methoxy-benzoic acid ethyl ester. To a

slurry of the desired 4-alkoxy-5-methoxy-2-nitro-benzoic acid ethyl ester in 6M HCI in an ice
bath is added in portions an excess of zinc powder while maintaning the reaction temperature
below 25 °C. When TLC analysis indicates full consumption of starting material the mixture is
diluted with cold water and exiracted 3X with chloroform. The combined extracts are washed

with brine and concentrated to provide the title compound as a white solid.

NH
MeO CO,Et MeO
o)

General Procedure 5. 7-Alkoxy-6-methoxy-3H-quinazolin-4-one. To the desired 2-

amino-4-alkoxy-5-methoxy-benzoic acid ethyl ester in formamide is added an excess of
equivallents of ammonium carbonate. The mixture is heated to 170 °C for 24 h, and then
cooled to rt and poured into 25 ml. of water. The resultant precipitate is filtered to give a



(t, (d, HPLC: place of (s, 3 H, 2.66- H), 7.14 7.51
(d, H N 32c. Structure and Exanple # Chem cal nane,

we\e@bpri2zeal data and coments PCT/IB2005/003989
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6, 6-di net hyl - 3-[ (2- et hyl t hi eno[ 2, 3-d] pyri m di n- 4-
yl)amno]-N-[ (1 S, 2R)-2-phenyl cycl opropyl] -4, 6-

di hydropyrrol o[ 3, 4-c] pyrazol e-561 H)-carboxam de 1H

NVR (CD30OD) d: 1.02-1 .17 (m 2 H1 1.68 (s, 3 H),

1.69 (s, 3 H, 1.92-2.02 (m 1 H, 2.56 (s, 3 H,

2.67- 2.79 (m 1 H, 4.43 (s, 2 H, 7.01-7.2 1 (m 3

H) yelléw Isblid. tSiticd 581 Worﬁﬁogrgp}iz)belutlﬁg 4n ?Qxan?efe@ypgcelfge provides the title

ngo%l (d, J=6.06 Hz, 1

46‘6O Afial . Calcd for (C24H25N7CS. 0. 82H 20. 0. 22HOAC)
C, H N HPLC UV Detection: 93%purity Method of
Exanpl e 32 &.ng 4- cIN oro- 2-

nmet hyl t hi eno[ 2, pyr\ﬁm dine (31c) in ﬁ ﬁ
and 32e in_pl gce ot 32 —

3-[(5- fluoP@”—&/rumdu 4-yl ) ani no] - 6, 6- gig@t h

[fral 7s- 2- phenyl cycl @pr opyl ] - 4, 6- di hydr opyrr ol o[

c] pyrazol e-5(1 W-carboxani de 1H NVR (400MHz, CDS%)

d 1. 13- Eeneg I?rﬁceduu;\ 6. #-Giior¢-Z-alkephfy6-methdfy-quinaz@kl., A sample of 7-

2. 8foxg- &r@etﬁ&y—Sﬂd@umaZallz-ﬁ 0216810 PO, |§- !"&que‘h ép241 ?r:r)ﬁ 61% poured into a
N0 P Re oo bareles, T e R e | Exuineche aver

3largsepgyatad.Cie @rgn-poftion s wasped mitil ibriee, 486d with plha@esiudf sulfate and

31€oncentrated. Silica gel chromatography elutin thh 5: hexanes/e vl acetate provides the
di net g[ 7- met hyl thi eno? o? cp “%-

yI&'ﬁﬁPWBT“rﬁF[trans 2- phenyl cycl opropyl] 4 6- _

di hydr opyrrol o[ 3, 4-c] pyrazol e-5(1 H)-ccar boxam de 1H
NVR (400 MHz, DVMBO) d: J=93- hcrB2 (M2 H), 1.65 (m 6
H, 1.86 (m 1 H), 2.365m3H—2. 7% (m 1H), 4.36
(m 2 H), 6.35 (s, 1H), Pocl O - 7.278m 6 H), 7.82
(S 1 Hprepdtathn A 8.0xbid)azad

A TRET 7 SRR IR P hioorieh 4 PBDREE MG RS (51 o, 314
pI TH@QI) @f totB:é.raxa (PYRROL W YitirpERl /AT RYBSafidr WHECH EROAREIVATLH Gras filtered
mmv&@d Fﬁ@&"@ @TE%% Iwﬁh@ngﬁ%agﬁe% s%ag%ntlglnl with 10%

I nvention nvention pertains to

deiPAyEY fpyg@gerbﬁfulfg%ﬁ A0 NeQElegnddyige. The solution was then drled with magnesium

sulfate, filtered and concentrated. The residue was purified by silica gel chromatography
eluting with 85:15 hexanes/ethy lacetate, to provide 8.85 g (38%) of the title compound as a
colorless oil.

Boc Boc
N N

Preparation 3. 3-Allyl-4-hydroxy-pyrrolidine-1-carboxylic acid tert-butyl ester. 8-Oxa-3-
- aza-bicyclo[3.1.0]hexane-3-carboxylic acid tert-butyl ester (277 mg, 15 mmol) in ether at 0 °C

‘was added 3 molar equivalents of allyl magnesium bromide, dropwise. The mixture was
warmed to rt until complete by TLC analysis, and was then quenched with saturated
ammmonium chloride and extracted with ethyl acetate. Silica gel chromatography eluting with
5:1 hexane/ethyl acetate to give 141 mg (41%) of the title compound as a colorless oil.

Boc

Boc
N N N
—_— =
HO X ‘ N~ O AN



het er oaromati ¢ conmpounds that serve as effective
phosphodi esterase (PDE) inhibitors. The invention al so

WO edoaaest o conpounds that are sel ective i nhi bP€DIBR0GH003989
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PDE-10. The invention further relates to internediates
for preparation of such conpounds; pharnaceutica

conposi tions conprising such cgppounds; and the use of
such compounds in nethods for treating certain centra
nervous system (CNS) or other disorders. The invention
rel ates also to nethods for treating neurodegenerative

and psyphy s}gmn 4dias/sar P'z? ﬁommgr%'& i8Nid tert-butyl

di sorders I clen 0g
Bag&¥gr B?Jﬁa"ybf‘ hV‘H@émWfBW'@Ho@b@%ﬂicc%ldé%%ﬂ eptppEd4 mgr 8.5 mmol) in
a THRSEsfddédt Macablhu bQivaRniy sresiphdnyiphospring, n1 2 A@lar equivallents of

hyBEthyé%ld% /{) E‘\Ol%lh %%%ﬁen?oéfbdq@fsnogﬁ&l +he s gu%on was stlrred at rt for 4 h, and

nonophospha
mowap Hies plencanyated VR sl d he Hdirry wees pe@ql\reden rebloraéerni alel washed
mé@ﬂm%mﬁh&‘ﬁN sEE‘@mQ‘}»{/Gﬂokl@e Y% RAE L€ 2ng AVR. @ﬁ\gor@% solution was

< Cirbteba iy G PP A rdog Bty DI G BAgs S 1 heranaein

S egeatad togde 198 Inar (Spal d:f\/daaytsle cormucd\béa asiarles &P f unct i on
as intracellul ar secqgg nmessenger s regulatingHa vast

array of intrace processes partlcuIaH

neur ons of t eltr nervous—syste iuzgfl
this include ti on of cANP

c GVWP- deoendent . IOphlosph | ati on

of proté g r’réqumoxahn-Z-
t r dogNrpwelidime- &sarw»tyhc asd ﬂembmtgluerstlsmm meihfléer emldat:vasadded an equal

anQol@rHé Y th@l)roaaal@ a@&@cﬁx'lﬂeyso%%orrwgé %tﬁ'reg glﬁ il %%Flgt@ bg TLC and was

nalln%ﬁls i ndi cat ed ecu Ivers
th CRAYY @“ﬁﬁ%%W%gﬁtﬁ%mPH@“ arolarigssiig degradatlon

of cAMP and c@GW. There are at Ieast tNe0 .u es of
adenyl yl cycl ases, tmp of guanyl yl cyclas

el even of phos-hgdl rases. Furt her isPe, d| ferent
types of neu‘; i@\é\g to expr express mJINtl
i sozynes of oth cl asses,

@lCl y\of

evi dence for conpartnentalization an
function for different |sozgqg§p@4run a gi ven neuron.

A pr|n0|pal nechanlsn1for ré@UT%TTho cyclic nucleotide
si gnal i frg-Aly-4 » Dy Golidingl -Whe. Zidimethoxy-quingzpline. To 2-(4-

nusllye/rriolitin- mababthmamnneﬁmﬁga(oaarremal) ﬂ: MDWHF&INU loisasL efwater was

P%e@%ﬂgﬁp Ply va:i')ler?‘tf ddf §%ﬁ£sﬁﬂ’i b%gl%gf?ate %ﬁ? ﬁ\%ﬁ feawﬁ]lents of 6,7-

cal ceé varl an
co?ff’\eThB’ﬁwﬂeCWQﬁoqtﬁ@X?'@Gz Wﬁemur%meptfvateqfrﬁé rFfDE feragd Ihi angl then was

ar aanderﬁﬁeteﬁgUh(gdﬁedacfuu:lﬁct'lh@naés|d)de base derpdm&ydedphed elutlng with 2:98
nu of i t.r at eci chani s

" eéth?ngi/etg)ﬁ ’a&é‘{ t% to Q ek ?& jieh %é? ofly tm;] rtlﬁe F%rpgouné ag a colorless oil. Mass
Fu$mﬁﬁwﬁﬁM#ﬂ)WmDE§4h$e differentially expressed

t hr oughout t heeor including inpbe centra

ner vous systemoﬁgzaiIa sult of these dist t 3

enzymatic act Mgt | nd | ocal i zat i on,medi Nt PDEs'

i sozynes can serNe { i nct—phystol ogi cal tions.
Furt her m)re that can sele m%t
di stinct P @s sozynes na o partieul ar

therapeutic effects, fewer side effects, or both. PDE1O
is identified as a unique f EXamleZased on prinary
am no ag.y-Pinsstinxedd @ pand-4dnEtdxairt2-gnzyortdigin-dtliguinboline. To 23

P DIE? 6995’ Srrﬁ&{])egfnz‘r P%}IIQ%@JOXQ@#??WM%R%%% MMgfﬁggéumazolme

( FUPS p éO 819 ¢fjammoniunpfogpate fowgd By7a slyugy gt mgglmg% paltadium on
19&@8honlio dghBIey¥moukt ofdthatbl ThéIBRiIrewds Addtedld 75 *A @P9)h, and cooled to
The muri ne honol ogue has al so been cl oned (Soderl i ng,

S. et al., Proc. Natl. Acad. Sci. USA 96:7071-7076,

1999)and Nterm nal splice variants of both the rat and
human genes have been identified (Kotera, J . et al.

Bi ochem Bi ophys. Res. Cbnn1 261: 551 557 1999;

-~ 1 NSNS oA A A MN A




for PDE10 is highly expressed only in testis and brain

(Fujishige, K et al., Eur J Biochem 266:1 118-1 127,
waodg/7@sderling, S. et al., Proc. Natl. Acad.PSriB2005/003989

96: 7071- 7076, 1999; Loughney, K et al., Cene

234:109-1 17, 1999). These initial studies indicated

that within the brai n PDE1O exgée55|on is highest in

the striatum (caudate and putanen), n. accunbens, and

ol factory tubercle. More recently, a detail ed anaIyS|s

has been made of the expression pattern i n rodent

brain of PDE10 See

Neﬁ r‘lgtg letUI’E (\)t\{aé R@%h&ﬂ%%?%na&d ﬁﬁfﬂtrat rJotTré? rresﬁlf\%]t al \ﬁs dissolved in
F. &hlgrof@ni, sleshead, sequerg'glyg\elth waterFand Bying, mmrorwetmraphed through silica
| mgaiRRbhe VRt BeF @fdnolletyPhdctad ’cooﬂelgfa BRI biN ThE i WAk treated with

bfvﬁath@sﬂ\g&%" el GrEEw Y ' BT A (G eLEs te gghapyyd 35 a uhite sold
5 PoMbssgabgtrube@+Hpmiz = 283L) . Uni ted States Pat ent

Application Publicatign No. 2003/ 0032549 di scl oses a

nmet hod for treating certai n neurol ogi..and psychiatric

di sorders with the se&l ¢cti ve—PBE20 i nhi/bitor
papaverine. |In particulas,e the meth red.ates to
psychotlt)lsor . a-Meft IC§Clp del'éjslltgrt—gutvl ester 3-

di sor de %
di stoyl @etes Tswcdfxoa:a/rrpleinned I?adtdarbrb@le:wldv‘etedfbnwutaszen&ethyl ester (1.02 g,
di 5@%’#& nnal"F-ﬁ‘-' 4t%t WRY &R et @qrrqﬁ%l? Af@Phygtlmgodomethﬁne (4.0 mmol)

Par Ki nson s di sease and Huntington's disease. In

10 ¢ oyves afided @pg g rRedtadt ydre Was stited REA N Inearixirynas F‘H’Qeﬂtfa"e" and
eventapitadbBrands pdlildned bewterechidradermaandayataf T apessawrtion was
' n&)&trlégle{ﬂ P&%E?%@P r?e 'cﬂr arﬁ'(pg 1GRAY reaGﬁédei\;er Qﬁ%gnesmm sulfate,

Intrace eve Se chemcal's are
f"F‘?feélaﬁéeorl??”th Siligasgsd shrematagrapiydd: |hﬁxa\“§§’9*8¥1§ée’f9*6) provided 677

ot hge398 ot tk @fle Sdnipdlitd as aTde)rIfaé,srcﬁlt of these enzymes,

t he adenyl yl and guangl cycl ases, cgjalyze the

formati on of cAMP andNCGWP thereby r ng their

concentrations and a&ti/vati ng—cert ai g_ignal i ng

events. The second efizyggecl ass, the ‘co.rt

phosphodi est er ases (PDE sE) cat aI yzes the deradat| on

of cAVPEERatian A b 4-Hydroxy-3erpathyl lig dicarb b

Si glamll. Sitetndb embmmmewmrwrrwameel@ou@etrbdiyhcoécnccyaért-fsutyl ester 3-ethyl

nug%tgﬁgﬂdlﬁg,cp(? ﬁa%th%rp) %ggaggﬁ sgc%tﬁ %gro{‘nyllytlgggl m% 5.0 mmol), and

or S presen I nv
dekerssiast mhiirewes BiTed Ashiopp: THaRMEHEoeS diied Wiy waseragd exracted

20 f ow.trt aﬁar&f)mv Gl lesatnacerweté SR RIItr0bn Bk KGR S&®NlanBkeEEehtfited to give
93 ¢ t't naml nLﬁ] prs%ceﬁﬁgs IIand relates to
o R el TR SRR 1T e Treent Lon In

one aspect, the |nven§°Fon rel ates to cd@nmpounds havi ng

15

tyl ester

the foll ow ng fornul denoted herein¢ad formula |: or
a pharmaceuti cal | Y c%)tabl e salt, S e or prodrug
thereof, wherein X'y &f&'Z are each™@ nd&B&hdent!y CH

or N wi Pleparationds. dviiyemxy-Batettaf-pireddite-Boabadiylid sutl ethyl XsterYPrepared

angp_@@ %[Q?r?t%'h shot all three, and with the proviso

are not both NN wherein Rl, R2 and R5 are

i ndependently H, hal | ogen, CN, - CO*® 3, - CON
R3R4, COR3, - NR3R4, H-NHCOR 3, -OH,, { aryl, 5to
7 nmenber ed heteroa y (C—CB)al kyf (Cr },C6) hal oal kyl
(C2-CB)al kenyl , (G al kynyl , -0 oo Cedal kyl |
- O (C2-Co) al kenyl % - C8) cycl oal ky Eyvhen R1
25R2 and R5 are | ndependently O(C r Cé%al ky‘l‘)2 -O(C
2- C6) al Reny - 1 Alirkg Ghazofn-Aivi xy-3-methyl-pyrrolidine-3-
( Cearbitl exralyi es%lr ﬁr@ﬁjar&zsﬁrarl% %ﬂtp@ﬁ may optionally
be connected to forma menbered ring; wherein

R3 and R4 are |ndependently H (CrC 6)al kyl or
(C6-Cl0)aryl said aryl optionally substituted with one
or nore (Cr C6)al kyl groups; wherein R6 and R7 are
each i ndependently H, hal ogen, -COOR3, -CONR 3R4,
-COR4, NR3R4, -NHCOR3, -OH, -(Cr ©6)al kyl ene- OH,




carbon, it may be optionally substituted by hal ogen,
-CN, -COCH, -COOR 3, -CONR 3R4, - COR3, -NR 3R4,
WO NieoR284 -OH 1 (C6-Cl0)aryl, 5 to 7 nenber edPCT/IB2005/003989
heteroaryl, (G rC 6)al kyl, (Cl- C6)hal oal kyl
(C2- C6) al kenyl , (C2-C6)al kynyl, -O(C.,-C 6)alkyl,
-0 (C 2-C6) al kenyl or (C3-C8) S cl oal kyI wherein RO
and R10 are independently hydrogen or (Cl C8) al kyl ; or
RO and R O may optionally conbine to forma cycllc
ring; wherein Ar is phenyl, naphthyl, or a 5- to

6- nenbered heteroaryl ring, which hejgroaryl is
optionally fused enzo group, and ph\ﬁ

het eroaryl cont aﬂ@@ m one to fourwy Norrs

sel ect ed from"é?ﬁ?yg n,Tnitrogen and sul fur, with the
proviso that said h oaryl ring cannot contain two

adj acent oxygen ato two adj ace — ab.eIs,
and wherein each ofHOt heC&Br egoi ng naphtzhyl
het eroaryl, or benzo-fused heteroary ngs may
optionally be substituted wEdampltedin one to three

substit P%‘f élrﬁéﬂr%?PGMa%ﬁrl XVI?@r%%?Q (chnQ{Hn& gyToxv) pyrrolidine-3-

C8) al kyl chlor o- bro q§<|
c8 L Cgr)oa| k@;?yd Wéhquggpaqr Gy hadroxy-3-methyl-
5 CSMWHW&WBMM dod ethyl (€sBr ) my,od. ainkygl) in THF was added 5 mg (0.12

(C@Bg@) p{ Li%bm T’ﬁeﬁtu \)e/z?sle fé oérggénlrélagdltrp(enl 2-chloroquinoxaline
hyWroadred 38 WWB%W%?%@E’@* 8d9c %blaaylthenam q@ched with water and
C8radakigx With (:raorafome §:0[Y @eoéhain@n@ﬁm]y elidgbith 299 @ahd) in ethyl acetate

2S%d\{|gl%dk¥ glor‘?estsh)ﬁ %gtgr}?nﬁg @\g Oé dthﬁée/lrnélew%géh(ﬁ%%JiAgyunder vacuum
10 ( OFotHdctpe i bdyrourst ashid's dydreshddridelsiiyin theparaeupt abg! e (83%). Mass

I ngRpRnE et ¥n/subssat uted with fromone to three (G C

bJal kyl or benzyl groyps; or wherein Is ab-to

6- menber ed heteroaryl NoT ng, which hetegbaryl is fused

to an i mdazo, pyrid yrim-do,~ pyrago,/ pyridazo, or

pyrrol o group, and | ch heteroar yI’VIe ntains fromone

to four heteroatorrs seI ected from oxygen, nitrogen and

sul f ur , Pigparptiony9). 3 ROXYVIRAOliglinE qué@)@rqygplwneﬂrwgboxyhc acid tert-

Cgb\ﬂﬁﬂest’éﬂpﬂlﬁlf @) |rﬁ E@m&djf &Er%ﬂiyloﬂﬁbfﬂrﬂﬁté\h&l Bdded 40 WL of a 4 N solution of

a ent .su r

o o’f@cofnr? thaP OIsecia Sr? enrv\c')%lsr%l"ew ég’ q‘rﬁﬁ%%f’ @Lﬂfﬂ%l"'@raﬁ%‘:ed toca 15 mlL

suwBﬂler t/muemj Whe bolftion was rriuted viith 6@ emls olbetbyl tagetatesand the mixture was

i n&lpee Weﬂﬁ | SheSBd RS %Qllcfsr\@é?é CEHetiad Ao ilatior 3 pS?B\ﬁ’de 2.97 g of the title

br ono J@or 0-, (Cr C8)hydroxyal kyl -

CoyTRR S ISRy 1 | O (Cr C8)al Kyl -hal o

( C3- C8) hydr oxycycl oal kyI , (C3-C8)e gyl

(C3- C8) cycl oal koxy-¢+- C1- C8) Bl kOXy é

C8) cycl oal kyl -, (3- 8* Nenber ed) het & cycl
hﬁn‘o

aI kyl ,
hydr oxyl (3-8 menbgg et erocycl oal kyl ,
(CL-C8)BI kOXy- (S-S er ed) het er ocycl o yl, wherein
each (C3-C8)cycloal kyl orheterocycl oal K§I noiety may
20 be i ndepepstetidn 11. 3ubIDiheth@d-dvinkholifi-A NP REidihB-drdl Aenixture of 3,3-

( Od’lwtgﬁ}»w A&Yrjollcﬁr(et : oa¥| 1'95 %R&)ang %M&‘?J‘e ‘9‘rd|n11e§h£(9m%llne (4.38 g,

opiq %ﬁﬁ‘?qDy'”sTl!TES(?’ptmd-t)@ﬂ’ Wt‘i %W@st(ﬁp ik} é’és Q@Fﬁ%ﬁ fa (et fer 5 h. The
l nﬂ&w@s’ﬁdobéd 264 psttReed bOWRdnaYatdrafd R abQkhBEThef %04 was washed

C‘Fh? a'PVYL‘t hﬁ%ﬁ‘:&ﬂﬁy\ﬁg gm&%"r ﬁ{e%(g mé{htag ﬁi?rgblg?dteamdlc extracts

25| nvsl@p @n@redm térgfuieinieanedcdss ofrp¢ta@s@nbiaaiokste iranateh &he yixfure was then
or e)@%@te@ﬂﬁ'eﬁirﬁest \Mfﬂue‘rﬁ&ﬁﬁeﬁ@ cthn)nBé‘ §nd1t'h«t3 ERHEISRed Qtrdbths Ware concentrated

they are att menber ed het er oal

1 % e g o oe SO PR 00 PBmE A e abres ST niont. The
sel ected fromnitrogen, sulfur and oxygen in addition

to the nitrogen of the -CONR 14R15 group, wherein when

any of said heteroatons is nitrogen it may be

optionally substituted with or benzyl, with the

prow so t hat sal d r| ng cannot cont a| n tvvo adJ acent

oy oy s ey o~ 1




addi ti on and base salts thereof. Suitable acid
addition salts are forned fromacids that form

wmoehoR8L salts. Exanpl es include, but are nopCT/IBR0QH3989
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to, the acetate, adipate, aspartate, benzoate,

besyl at e, bi carbonat e/ carbonate, bisul phate/sul phate,

borate, cansylate, citrate, cyglamate, edisylate,

esylate, formate, fumarate, gluceptate, gluconate,

gl ucuronat e, hexafl uorophosphate, hibenzate,

hydr ochl ori de/ chl ori de, hydrobrom de/ brom de,

hy;@&@ﬂa@tdéoﬂ&/ wepd bg%cteh%%tﬂa%@%l% nrls@&'i/\if’tﬁ thelB PhRie 3.71 g (76%) of

mal onat e, mandel at es nesy

mi'k“ﬁy SAMPRYIES aamPReT MST 27.2. napsyl ate, nicotinate,

nitrate, orotate, oxalate, palmtateme R
phosphat e/ hydr od%‘i‘? Hﬁat e/ di hydr ogen sﬁbat e,
pyrogl ut amat e, | sacchar at #O’stgarjat e,

succi nate, sul fongt e, stannate—tartrate, t | at e,
trifluoroacetate and x{'nofoate salts. Suijaple base
salts areformedfrom es that formnon-tioxic salts.

Exarrples |ncI ude but are not I|mted to, the
apara i ‘ : ad - yhodriolitin-3-ol. To 1-(6,7-

di @h&ﬁ&)@fﬂum%ohﬁih@‘)%mr&%m IQJJI')éC(V@ﬁ"g b.‘égé Wnolﬁﬁg'ﬁlgzlb What 0 °C was

dum ne ]In SSI um sod onet

o Soupn Ml BEbRS Rt DlmPads dich ECad iy G EmoD. The
besofuiermeak stifred foe x@impl, end themisntieh atite asnbnherdhpad MHEMixture was
SQhérﬁparﬁ%ﬁecﬁber’t\ﬁé/én%tgparw}nglﬁ?én% Skl ?c‘ Th%eo?‘%m}%g%ﬁ;wa% dried and

Phar naceut i cal s: Propertlies,

bfog‘f%ﬁﬁtegnlaurb{)@qtlﬁﬂtwﬁ qu g§l Watography (MeOH/CH,Cl,) provided 38 mg
200@)) dPttartiftecengouadbs ¥ tzacerpt abl e sal ts of conmpounds

of Formula I may be prepared by ongsor moge of three

met hods: (i) Ryoreacting the corrpoun Pbrrml a l
with the desi red Sor base; (i igeobysemdvi ng an

aci d- or basemkab P‘oteﬂ.imgr oup from a suitable
precursor of the conpound of Formula I o§ by

ri ng-openi ng a sui t cyclic precursor -@ anpl e,
a lactone or |actapy using the desired g@;rgo base;
or (iii) by converting one salt of the conpotind of
Formula | to another by reaEkanlewi th an appropriate

i r?rW?ﬁﬁ'rB'ﬁ”y*?r'r:éaWé@JI t| ng sal t may precipitate out

and be collected by fBéctration or may b@od ecovered by

evaporation of the s Nyent ._The degree i oni zation

in the resulting sal y vary fromg etely ionised

to al nost non-ionis€d. The conpounds of\the invention

may exi st in a continuumof solid states ranging from

ful>ll y m%&aﬁﬁaﬂw%wmmmgw ertbutyl ester. To
" Srmophelgine-n-ebebgylit acid tet-aiye ebter (M50 8Hhenmantie kdt@hydrofuran (24

| ‘%-‘Llﬁsml B Gee' Qﬁgewgsr dd(aﬁeoata tsa@nom%fe%fjl er b?rﬁzvel ?nne%ggﬁ chloride in

dependi ng upon tenperatu
prf%ifﬁa}‘c{r?fé@n 61? Za[ﬂ@e'b B - Téelm'ﬁtma was W‘iﬂ’ el 'yaryub% was warmed to
et sl iséidr&d 601 6ﬂﬁl'l'hglml>&urdlw&b ltﬁéﬁtcbhlﬁnt?étécﬁé/nocbaﬂtftl&ﬂa@tb'e%en ether and

ﬂ{a & he rp@ln as a% tleg3 t exh :]tél‘g@?H%Iegh r o elofr écﬁfﬂ%dv%s SB%F” filtered and
héaftqeﬁfgetech Slﬂﬁﬁa@ﬂj @hlforf@mgmhy gluting Wlthqlui bbxpn@ymm acefate provided 700
Oﬁ?ﬁ"gu("‘@%?(\'ﬁﬂ ey t|t|§cﬂiﬁﬁﬁcpé§5 'p%l%%l\% &. sRARBe (fb% @%ngt%g%s 1.40 (s,

téﬁ 9 ass transition'

§/§t6§r ] 7|8n(6‘ “F')ef1 &931 %80(% Wb PiSr2dRdde T 231286 (s, 2H), 3.21-
mat3é(matH)ha3s-a43 @gwHr ordered internal structure at

the nol ecul ar | evel and gives a distinctive X-ray
diffraction pattern with defined peaks. Such materials

when heated sufficiently will also exhibit the

properties of a liquid, but the change fromsolid to

liquid is characterised by a phase change, typically

first order ('nelting point'). The conpounds of the
|nvent|on may also eX|st |n unsolvated and solvated

o ——t . . o o o




i solated site, channel, or netal-ion coordi nated
hydrates - see Pol ynorphi smin Pharmaceutical Solids

wWho0k/07®84 Morris (Ed. H G Brittain, Marcel DR&RREB2005/003989
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1995). Isolated site hydrates are ones in which the
wat er nol ecul es are isolated fromdirect contact wth
each other by intervening org ¥|c nol ecul es. In
channel hydrates, the water ecules lie in lattice
channel s where they are next to other water nol ecul es.
In nmetal -ion coordi nated hydrates, the water nol ecul es
are bonded to the netal ion. Wign the solvent or water
is tightly bound, the conplex wN | have a well-defined
stoi chionetry |ndependent of h n1d|ty When, however,
the solvent or water is meakry bound, as in channe

sol vates and hygroscopi ¢ conpourfts, the wat er / sol vent
contentPrw}elrénoba4de31eeﬁi@ntvrrarmnhmm aﬁrép)érearmtm@ﬂyitdﬂ@reparat;on 5. 1H

[
C PRk i, SO B HRREE B0 FRE R Jart pBASHLY: Mhsgede. 2m, a0
ex3.83 (n, 3HR 336ScPdmphillc st at e (nesophase or liquid
crystal) when subjected to suitabl geondi i ons. The
mesonor phic state is internedi ate beﬁ*i(ﬂhpe true
crystalline state andiithe true |iqued ate (either
melt or solution). seonor phissm-ari sing ad\the result

of a change in te ure i s described

"thernotropic' and t resul ting front'® .addi tion of

a second conponent, such as water or another sol vent,

i s described as '|yotropic' EX@BRESunds that have the

pot ent | BBeriz@l- tmmnﬂnvmbxvaminezdm&ombasammaﬁ@ dE&@ﬁnebed;lmllarly to
asg |&§1L /?ﬂ%6 S|st of nol ecul es whi ch

posse S an i1onic (such as -COCTNa+, -COO'K+, or -SO3

Na+) or non-ionic (such as -N N+ l\Isplar head
group. For nore infggation, see C% Nand the
Pol ari zing M croscqg by N. H HAT T shor and A

Stuart, 4th Editio Edward Arnol d, 197%0),. Hereinafter
al | references t opgonpeends of For mul .9¢| ude

references to salts, solvates, mul ti - E8nponent .
conpl exierepasatipn|1i5q.1-(f. 7rDmhnkwquineéﬂecﬂ&\dh£Emmmﬂdhe§M
mJé&ld ETRSBE T 4%6324)(?-?5}@&“@@1 BlafbibexyhE ¥ed @ﬁ&t-lﬁftyl $abit Sethyl ester
9 B SRS Sl AGHS SR ELICED,
%%8@ "gFog 4} ene onHee | Alya¥asad Ay )- The solution was

[ ns:tirngd fand hakihd wad §rewdiptes! withdhorojatnaRs habiThe mitiee aa$ concentrated,
pr% #HER Bl R ERIsd EQ%@Q‘N&\QC@Z k%[ﬁgm@%ﬁ&ﬁjmn (15 mL), and one

onetric and tautonmeric isoners her ei naf t .
de‘F"P'ﬁb‘fﬂ“%(ﬂlT” & GBI Ry imetivaypa Q!'H‘E)o Ml Sl WﬁBPﬂ%}?dam 60 °C and
. stibet avéreightDFBe miigttieomasooote e dilutadewtth emtet, randrextracted 3 X with 2-

| mgpen E%]rtn?(ftur% @% %S@FSLSHWW‘&%Q%IS erlyﬁ)%( tﬁ%g %e r he"f‘ﬁ&solld was
cpliacipd viairatian foiald 85%pe 8T8l e 1 camaoes agﬁé{vhlte o

nethoxy. In one enbo@mnent of the pregent invention Ar

i s phenyl optionall Nsubsti t ut ed by - (Cr C5)al kyl,
-(Cr G5 al kyl, CN, dr oXyT, pRenyl - (Cr

C5)al kyl substitutedOith 1 to 3 hal®gefs| Preferably
Ar is phenyl substgtuted b. trlfluqronethoxy I n

raparal , meA-carboxvhc acid
nagehitbolyl ester.napist byrhpcsmbstvast Udrexhrdaly - SDni(ay ].toCB'Deakalyllshed protocol
In o is 5 or 6 nmenbered

Egragéér’rgy AZ?W%erﬁvgbltzy 'Substituted or unsubstituted
qU|noxaI|nyI I soqui nolinyl or quinolinyl, and nost
preferably unsubstituted gui noxal inyl. In one
enbodi ment of the present invention R6 or R7 is
-0 (G -Co6)al kyl preferably nmethoxy. In another
enbodi nent of the present invention R6 or R7 is
-NR3R4, preferably R3 and R4 are each independently
(G _C3)al kyl. Specific conpounds of the present
invention are as foll ows:
4- [3 AIIyI 4 (qU|noxaI|n 2-yloxy)-pyrrolidin-1-yl]-6,7

I o




6, 7- D net hoxy- 4- [ 3- net hyl - 3- (qui noxal i n-2-yl oxy) - pyrro
l'idin-1-yl]-quinazoline;

W 26060702800 met hoxy- qui nazol i n- 4-yl ) - 4- (qui noxaPCTIE2084/®3989
xy)-pyrrolidin-3-yl]-isopropyl nethyl- am ne;
[1- (6, 7- D met hoxy- qui nazol i n-4-yl)-4-(quinoxalin-2-ylo
xy)-pyrrolidin-3-yl]- dlethylanh e;
[ 1- (6, 7- Di met hoxy- qui nazol i n-4-yl) - 4-(qui noxal i n-2-yl o
Xy)-pyrrolidin-3-yl]-ethyl-nethyl am ne;
[1- (6, 7- D met hoxy- qui nazol i n-4-yl)-4-(quinoxalin-2-ylo
xy)-pyrrolidin-3-yl]-dinethylam ne; Boc
[1-(6, 7-Di nethoxy-mﬁinazolin-4-y|)-4-(quinQIin-2-y|oxy

)-pyrrolidin-3- yI di met hyl—a-ne;
[i-CdJ- D nethox ol i n?-yl ~- ' .QLony py
rrolidin- S—yC)d -R?anine;

N
6, 7- Di met hoxy- 4- [4 (qui noxal i n-2 oxy)-[1
, 3' ] bi pyrpabtisH Nyi7 1 Bledp}opQMh&ﬁ\ﬂ%Hl%‘?A (quinoxalin-2- vloxv) pyrrolidine-1-

6, 7- Di met hoxy- 4- 3 hol 1 n-4- gui noxal 1 n-2-yl ox
y) C lic; acigh tart-huty rﬁ;‘)ﬁ?ﬂ silrﬂlgllyto Pr paratlon4
6, 7- Di met hoxy- 4-[ 3- (4Eh%thyl pi perazi n-1-yl)-4-(qui nox
alin-2- onxy) pyrroI| Nn-1-yl - quinazoline;

N[1-(6,7-D qu||11azoI|n4yI) dumoxa\any
| oxy)-pyrrolidin-3-yl]- N—nethylacetanlde

56, 7- Di nBiepaR Qg [ 28.( qulsensepyl- gd-14-( qyingxaliprgrviosy rayirelidin-3,vll-amine.
| ] Peppbro@amilaMeto Preparation 5. 13C NMR (CDCls) 17.6, 18.0, 32.7, 51.3, 51.5, 53.7,

4- ki 6 QEH%soé‘%zPE%B’%y%o&y‘ié‘g"% 4958 dio¥! 1 - 6, 7- di methoxy

- quinazol i'n

6, 7-Di nethoxy 4-[ 3- (napht h¥¢ kpxy) pyrrolidin-1-y
I ]-qui nazoli ne;
4-[3-(4-tert-Butyl - phenoxyy pyrrolldln 1-yl]-6, 7-dinet

hoxy- qui nazoi i ne;
4-[1-(6, 7- D met hoxy- qui naz =n>_4§§z ngrr0||d|n 3-yl ox
y] - benzonitril e;
6, 7- Di met hoxy-4-[3-(4-tr uoronethoxy phenoxy) - pyrro
i di n-1-yl]-quinazoline;
4-[ 3- (3- Et hoxy- phenoxy) - r#%?gﬁﬁ%rl ]-6, 7-di met hoxy
10 - qui nazHk(Bﬂd)lmethoxv-qumazolm 4 yl)-4-(quinoxalin- 2 vloxv) pyrrolidin-3-yll-isopropyl-

4- hﬁh&L@P@br&m.@nﬁm&mpmrmngdn)ran/;l =Wk3 46, 7-di ne

t hoxy- qui nazol i ne;

4-13-(3-1 sopropoxy- phenoxy) p “ﬁin-l-yl]-6,7-dinet
hoxy- qui nazol i ne; =N
4-[ 3- (I ndan- 5-yl oxy) - pyrrolldln 1-yl]-6, 7-di met hoxy- qu

i nazol i ne;
6, 7- Di met hoxy- 4-[ 3- (qU|noI|H“§_M$ox pPyrrolidin-1-yl]

fﬂélﬁ g?;gf % naz j\yCﬁ—€QUrnoxahE§f_y£oznyyrro

- qui nazol i ne;
N4-[ 3- (Bi phenyl - 3-yl oxy) - rrolldln 1-yl]-6, 7-di met hox
y- qui nazid folrtﬁng Examples 7-15 are prepared S|m|IarIy to Example 1.
6, 7- D met hoxy-4-[ 3-( 2- rrethyIngpo}ln -yl oxy)-pyrroli
di n- 1- yI] qU|nazoI|ne

156, 7- Di : atnpxy clze ik qeipémah '
ol kMing- Iireﬁérled Q|\=H|IQ§ZMIS'(M$H) m/z = 447 .2,
6, 7- Di met hoxy- 4- | -neth&&y naphthalen 2-yl oxy) - pyrr
oi i di n-1-yl]-quinazoli ne;
6, 7- Di met hoxy- 4-[ 3- (qui nol j45 ¥)-pyrrolidin-1-yl]
- qui nazol i ne;
6, 7- Di net hoxy- 4- [ 3- (napht hal en- 1§¥Qny) pyrrolidin-1-y
]1-qui nazol i ne;
4-1 3- (I soqui nol i n-3-yl ox rolldrﬂkl-yl]-6,7-d|neth
oxy- qui nazol i ne;
4-[3-(Isoquinolin-7-yloxy)-pyrrolidin-1-yl]-6,7-dineth
0oXYy- qui nazol i ne;
6, 7- Di met hoxy-4-[ 3-(pyridi n-2-yl oxy)-pyrrolidin-1-yl]-
qui nazol i ne;
6,7 nethoxy 4-[3-(pyridin-3-yloxy)-pyrrolidin-1-yl]-



[1- (6, 7- D met hoxy-ci nnol i n-4-yl)-4-(quinolin-2-yl oxy) -
pyrrolidin-3-yl]-diethyl-am ne;

W® 2006070284 hoxy- 4- [ 3- nmor phol i n-4-yl - 4- ( qui noxal PCF/PB2p039003989
y)-pyrrolidin-1-yl]-cinnoline;
[1- (6, 7- D met hoxy-ci nnol i n- 4 yl)-4 (qui noxal i n- 2-yl oxy
)-pyrrolidin-3-yl]-diethyl-amne; [1-(6
- Di et hoxy-ci nnol i n-4-yl) - 4- (qU|noxaI|n 2-yl oxy) - pyrro
l'idin-3-yl]-ethyl-nmethyl am ne;
[1- (6, 7- D met hoxy-ci nnol i n-4-yl)-4-(quinolin-2-yl oxy) -
pyrrolidin-3-yl]-dinethyl

6, 7- Di met hoxy-4-[3 nnrphollﬁbgﬁgwi% (qui nol i n-2-yl oxy)

- pyrrol ng_&ﬁlmg‘wwew) 4-(guinoxalin-2-yloxy)-pyrrolidin-3-yi]-ethyl-methyl-
6, ZmibenPidpeey sinilbrd4 8i(MeH) mz2-aghaxy) - [ 1, 3' [ bi pyrroli di
nyl-1'-yl]-cinnoline; 0

4-[3- (4a>5, 6, 7, 8, 8a- Hexahyglronﬁp(al i n-2-yl oxy) - pyrr
olidin-1-yl]-6, 7-di met hoxygub Me;

1- (6, 7- D net hoxy- qui nazol i n- 4- yI)pA-(qU|noxaI|n-2-onx

y) -pyrrolidine-2-carboxylic acid dinethylanide

[1- (6, 7- Di met hoxy- qU|nazoliﬁ m{,qui noxal i n-2-yl o

Xy)-pyrrolidin-2-yl]-nmnet 2 Nhydrochlorlde and
2-[1-(6, 7- D met hoxy-quin lin-4-yl)-4-(quinoxalin-2-y

5/ oxy) -pyrrolidin-2-yl]-propaxampi9 hydrochlorlde The
above || . h dimethyl-

pr éﬂgﬁr%@lp%‘?ﬁa%@l'&ww&(wmwm éﬂﬁb? ect invention.- 11D

AS indicated, so-called 'pwealr noOf the conpounds of
Formula | are also within Nof t he i nvention.

Thus certain derivatives oMe@onpovnds of Formula |

whi ch may have little or no phar ol ogi cal activity

t hensel ves can, when adm ni stere nto or onto the
body, be converted into cefpopmds ofim&zormul a | havi ng

the desired activity, fo xanpl e, by hydrol ytic

cleavage. Such derivatives are referred to as
"prodrugs'. Further infornmaEkamnpladdt he use of prodrugs

10 \n;ay be f1QBWdDIththvChUﬁ1éktgﬁ-4% 4N(@h_|l_lﬁi>lllr_1lwldxXﬁ5ﬂroaﬂ(r$§ SiBimethyl-amine.
0] (S S I guchnli an
Stléef’ar)ed e gs kglgp@]gljgmﬁ ‘{465%““ ers i g Drug Desi gn,

Per ganon Press, 1987 (Ed. MeO he, American
Phar naceut i cal ASSOCIatlonp rugs in accordance
with the invention can, fo e%xanple be produced by
repl aci ng appropriate functional ithes present in the
conpounds of Fornmula | wt rt noi eti es known to
those skilled in the art ' rélnDN@?ies' as
descri bed, for exanple, sign of Prodrugs by H.
Bundgaard (El sevier, 1985). E amF‘IE\lee%(anples of prodrugs
in accordance W th the |nve Iude but are not
1 3 dh il fl-dimethyl-amine.

15 conweaére@smwhgxwmpm@emshunctIonalIty ( CO+), an
ester thereof, for exanple, a co und wherein the

hydr ogen of the carboxylic ac ufctionality of the
conpound of Formula (1) isycepheceedN by (Cl-C8)al kyl ;
(ii) where the compound of Fornul. | contains an

al cohol functionality (-0OH), t Her thereof, for

exanpl e, a conpound mhereigkfye_ yagogen of the

al cohol functionality of ncompoupd) of Fornmula | is
repl aced by (Cl-C6)al kan oxynethyl7 and (iii) where
the conpound of Fornula | cpg
second
H), an :
aSP$h®e¢a®¢ﬂwwySbM+Hbm@4Eﬁ4both hydrogens of the anino
functionality of the conmpound of Fornmula | is/are
replaced by (CrCicQal kanoyl. Further exanpl es of

repl acenent groups in accordance with the foregoing
exanpl es and exanpl es of other prodrug types may be

f ound |n t he af orenenti oned references Nbreover

. Y o -~ M T g, o

Bg2a primary or
Sr 5 NHR where RI e




of netabolites in accordance with the invention
i nclude, but are not limted to, (i) where the

w@eovpounse4s of Fornula | contains a nmethyl groupPCHIB2005/003989
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15

hydr oxynet hyl derivative thereof (-CH3 -> -CH2CH)
(ii) where the compound of Fornula I contains an

al koxy group, an hydroxy derivgiive thereof (-OR->
-OH); (iii) where the conmpound of Forrmula | contains a
tertiary am no group, a secondary am no derivative
thereof (-NRLR2 -> -NHR1 or -NHR2); (iv) where the
conmpound of Formula | contgions _a gecondary am no
group, a primary derivative t ﬁ (- NHR1-> - NH2);
(v) where the conpound of N contains a phenyl
noi ety, a phenol derivative theresf (-Ph -> -PhOH);
and (vi) where the conpound_of gg_%ula | contains an
am de group, a carboxylic -CU eri |ve t her eof

(- CONH2 -> COOH) . Cbnpo S—0f For cont ai ni ng
one or nore asymetric c. bon atonB c n exi st as two
or nore stereoisoners. \WerExammgenpound of Fornul a

cont ai né7%é&hé&9% RfonBii HM' (smﬁox%r.rpgabxﬁ%%%.n 1S]-quinazoline.

cisltrans (o
st Frgesrayd ﬂf”"?rb’o'\'ﬁr( +%>rre/zr1ﬁ%r convert| bI e Vi a a I ow

energy barrier, tautoneriovebsorerism ('tautonerisnm)
can occur. This can take thef‘if}gf proton

tautoneri smin conpounds J#9Fo containing, for
exanple, an imno, keto, or OX|Tg:group, or so-called

val ence tautonerismin conp at contain an
aromatic noiety. It foII S AS’Egle conpound may
exhi bit nore than one t [ soméu | ncl uded
within the scope of the present i nventi on are all
stereoi soners, geonetric is @ and tautomerlc forms

of the @?W%{ 4 & fma
exhi bi tTng | ng

i %t'—réﬂéé’é‘—ofj re@ﬁréd 6‘f“"ﬁ‘6’r Mafsﬁéf"’%@fﬁ ('VN"%W% Tﬁofztj‘ded are
acid addition or base salt e .- e the counterion is
optically active, for exarrplz;.;/ tate or /-lysine,
or racemc, for exanple, dM&®tratd or d/-arginine.

Cs/trans isomers may be separat y conventi onal
techni ques well known to these skilled in the art, for
exanpl e, chromat ogr aphy ape f io@lal

crystal lisation. Convent @z N'techni‘ques for the

preparation/isolation of 1ndividual enantioners
i ncl ude chiral synthesis fre@mRlel?aple optically
pur e preeparsdr ogimiiaelg.ol utli-@y-Difnethoey-gucenmi-8y|{-0{quinbgalin-2-yloxy)-

2, Off r Y, sing, for exanple,
ch| ra I m%trhelaénlilneo '\fléjg\ﬁl—g%%rg%ra#ogr aphy (HPLC).
Alternatlvely the ricemate (or a racem c|°ﬁrecursor)
may be reacted with swtable optlcally tive
conmpound, for exanple, an al cohol he case
wher e the conpouned of N-or nmul a I@, % a Tacidic or
basi ¢ noi ety a base dt acid su

é| ggfgﬁ’ %t Ritioh iah tir?ur ?ull enl carboxylic _acid

c hedhtyestesgisparatdiroilerly todteratatiad 4cryst al | i zat i on and
one or both of the di asgser eoi somers converteg to the
correspondi ng pure enamiioner(s) by nmeans | known

to a skilled person. i fal _conpounds,_of tg_gZi nyention
(and chiral pre%ﬁfﬁm%eof) A e:)gbbai in

enanti oneri cal qri chedt f orm usifg Yehr omat dgr aphy,

typically HPLC=0n an asymetric restn with a nobile
phase consisting of a hydrocarbon, typically heptane
or hexane, containing fromO to 50% by vol une of

i sopropanol, typically from2%to 20% and fromO to
5% by vol unme of an al kylam ne, typically 0.1%

di et hyl am ne. Concentration of the eluate affords the
enr| ched m xture When any racerrate cryst aI lises,

T Y o I L Y T o o ' -!-I__



equi nol ar anmounts each conprising a single enantioner.
Wil e both of the crystal forns present in a racemc

woroobr@eshave identical physical properties, tPEyIB2EYS/003989
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have different physical properties conpared to the
true racemate. Racem c m xtures may be separated by
conventional techniques known ﬁ those skilled in the
art - see, for exanple, Stereochem stry of Organic
Compounds by E. L. Eliel and S. H Wlen (Wl ey,
1994). The present invention includes al

phar mac ]
conpoun_

an cﬁb@m&acm&S@b@t&l $z4nunj;>ej70 d‘ln’ﬁdl)@ﬁcﬁ[ﬁbthfllérﬁfrﬂbf(hﬁ‘mg, 767 mmol) in 7
ﬁ;oumro(F mn%xlene ?hlorrr%e ]Jn an |c<% %atrégass g&%e' ar:,éjncfanﬁyadnge ‘7'5 m% 0.73 ﬁnmol )as a
t heoletioniod nd-sofoﬁeﬂtlmewhb@cm iTo® splutivinueks, stitsert ataﬁfebatottemperature for

|1 Aistrednd Qart oS2f RP®S nPhurb WS RESRd w?PtH ohy @&Hgdm"ﬂﬂl@d %Hi concentrated
ca bon, 1C, 13C andm#4c chl orine, such

g'Ver%gumgu%g‘e“ % 6pMReUNd asa PRl YRIlp foall ok as 123 I and
125 I, nitrogen, such as 13N and 5N oxygen, such as
150 17O and 180, phosphor us, g?gas 32P, and

sul phur, such as 35S. Cert al | y-1 abel | ed

conmpounds of Fornula I, Id, hose

i ncorporating a radi oact isotope are useful in

?;3?022 {e ara UbSt ! qt © ‘NI e‘:ciHFT\ 4- tur|r|1 D t Ié)\ﬂoxvi%\{rrgﬁén 3 yP acetamide.
i . Erepaigdsimilarey tp Brepacativnar Mp (yseh Wz 3872 hi s pur pose i n
view of their ease of incorporation aes means of

det ecti on. Substltutlon th heavier isﬂi:oe such as

deuterium i.e. 2H, nay ford certaMeOt érdpeutic
advant ages resultl reater metabolicNstability,
§|

for exanpl e, VO haIf-IN,;f_eo educed
dosage reqU|re , and ce nay;oé prePerred in
sone C|rcunBtances Substltutlon sitnpg\
emtting isotopes, such as 11C, 18F, 150 and 13N, can

be useful in Positron Eni ssExamaledBgraphy (PET)
st udi esNfjels, BBRMEHEXPGuisdZBHL4-At- ﬂ(dﬁfb@ﬂh@tvlmﬁmmm-vn N-methyl-

B T T R,

to those skilled in the @rt or by proceE@es anal ogous

to those described in tfie; accompanyin anpl es and
Preparations using an ropriate isotoeplcallyl abel ed
reagent in place of tW% non- Iabeled ?%agent previ ously

enpl oyeé : 3 i exwiol acid dsrt-butyl ester. To 3-

aCﬂWrg@Wt%hd%é t‘lotohs '1 llnFn'oBahd' t'ﬂ@tlh g ln *1?29@ g‘“"??%erhlg in methylene

t he” sol'vent of Crsa |Za|0anH e | sot Oplca

supderide i2zgmLiet g ° B@@adﬁx@- %re@w%@ver d6-mipgEet THW'é'Carbonate (25.3 g,
| NYE8)Y n@fdl) AT ISOmBRRIrd Wb@ﬁarhfédao ﬂ%ﬂ sBee ot ¢@|’1 The organic material was
CO%RS agheg W or, t eat nent of

di Sor déer's a s%tgr | tqm(gn glughc@f,on dg%cﬂYgs% ?geet rgugh a cotton plug, and
derenserirated. dine oreidues wan ghiwmatpgraptiedt ddoysbygiivogélseluting with ca. 1:1

anﬁé)%hé’s/éﬂhy?’ Q&aqlﬁé % SYa8: tﬁ@tlﬂ@édn?po@rmln the amount of 20.4 g (95%). 1H NMR
STt e P A

Hunt\|1mJg;t3cm $5(d(mseajse39{4dﬁmmlﬁ1ing an anount of a
conmpound of formula I effectlve in |nh|b|t5&g PDE 10.
I n anot her enbodlnentN this |nvent|on reI tNes to a
phar maceuti cal conpoSition_for tr hoti c

di sorders and condi n such as s benla
del usi onal di sordef$ and drug i nduced psychosi s;

anxi ety disorders such as panic and
obsessi ve- conpul si ve di sorder; and novenent disorders
i ncl udi ng Parkinson's di sease and Huntington's

di sease, conprising an amount of a conpound of formula
I effectlve |n treating sald dlsorder or condltlon

-~ o 1. i o e I s I e o 1. . T |




di sorder; substance-induced psychotic disorder, for
exanpl e psychosi s i nduced by al cohol, anphetam ne,
weamwaami2g84 cocai ne, hal |l uci nogens, inhal ants, PEI/B2065003989
or phencyclidine; personality disorder of the paranoid
type; and personality disorder of the schizoid type.
Exanpl es of novenent disorders4ghat can be treated
according to the present invention include but are not
limted to Huntington's di sease and dyski nesi a
associ ated wi th dopam ne agoni st therapy, Parkinson's

di seasep,LE5hdeSS 3J QIR QBR)-o mdlﬁesis@é}[) %llc L4# j.:_éﬁrbutyl ester. A

O her drsorders that can be treate
pr BE&He o rﬁ?*@ﬁqub“ﬁyr&“‘@”%b%@@fy%/aé'én‘B@‘P%tV'v%gt%ﬂ §'8r'der §4 mmol), 2-
Toyuisdxbigos QYBdrgmet amshaly herphértyrphﬁbpané d(a17$o 4N 648 mmol) and

fagrgite{nﬁge%c?ji%%égjgﬂegg LQ(%A@F&}?S:@\(? trlnl%o?,was S lrre? in Petrahﬁofuran (250 mL)
5 mafagln. Whe wixtuie vhdtiert eangentesiss amnhmnes@@rqhwglve@ msraefdylene chioride.

rraﬁm@br anc mwﬂtw£fwa§hé_?géga9é’rﬂxgllmlthferNHCfH énoeé%e,qﬁd Y&, and then
1S | r ov

bR O UG 2R aFRCT I SORaCP op FeBHaTER Y ctuing wit
i nhexaneatimllacetatec(d: 1irprbyidell tH4rp (9 8Ef dddrtitle cerhgrund gis tacolorless semi-
sakglqTaSWLH)n ampgat of a conpound of fornula

effective in treating said disorder or condition.

Exanpl es of anxi ety disorders that ﬁan be treated

according to the present ip o include, but are

not limted to, panic disogde oraphobla a

speci fic phobi a; SOCIa| pho.laf1 ol seSS|ve compul si ve

di sor dePrepamarstion A g qlieh uithe @C Rrepaed esigiilarly  to
di pRhL&8ton snd generallzed anX|ety dlsorder Thi s

i nvention further provides a nmethod of téeatlnp a drug

addi ction, for exanple an al cohol, aan

10

cocai ne, or opiate addlﬁtlon in a mamggd- Mdlng a
human, which ne co i ses—adwni stering tq said
manmal an anou f lla

ound of for jgﬁective
in treating drug adldi €tion. This inve lal

provi des a nethod of treating a drug addﬁttlon for

exanpl e an al cohol, anphet aEkamapleddcai ne, or opiate
15 addi cti @'?4Dn‘n@th@<yrﬂ3f§1@|noxélﬂcd #g!vpgvrl%llmmpquﬂ‘é}b% Prepared

met hod I ses Sal d manmmal
AnSHRY 0P EXeRdplo triEBle cr AT aIdn-Eipa i Rialing (10.5 6, 489 mmo,
[ nhmmnmetmcgynmﬁn)&zqunazomeug1a)d@l|4;&9 onio)), asl peedivreta&bdhate (33.8 g,

me%hsmﬁgll)l Zelgﬁ E%IO rrq? tero(ﬁ @ mg.g\pgs ﬁea%d tg 79 ee(?oraJGI }¥ The mixture

char ac |va |ona ur bances such
cowptiFaiceniraes qr@krevapw eles fhegeisidieupsadizsoleg] @dd@tbyl@fe chioride. The

20 | NEGABR WAE WhsiddaVinMS: Nm Snd Bu\i’e‘%ﬁthﬂo%h § BtloR RlugP Y §8iR8n was then

oy PO 57 Lostin{ WO M 1o SARAF B0, 1R SpfeLtng with
a Bty acdtaie/methiang ta providert,7.3ndiof lan wiwhitel poedgor Trierstion with ethyl

adg&é@tan@fhbm 4&38@@' Tt oﬁlﬂlhl?emab'\ﬂéeroﬁ’h@ s%@dm/@énﬁjspended in
ective in treating sald disorder, Thi

i n%ﬁ‘{?ﬁ%‘ﬁ' %P'éfsafﬁ? it L grolr ﬁ@t'%%r“%?f splfugi peichy\igr stirring ovemight, the

25 di swidsl@ereocollenertivit fitrationatoyiiesianl g as tre tily phpoand as a white powder.
de ' and/or coghition in a mamal
|n@F&ﬁ$§%Mg%ﬁA m% met hod conpri ses

adm ni stering to sal d narmal MeQr @- t of a conpound

of fornula | effective in inh % ngN PDE10. Thi s

i nvention also provides a nethod ofy treating a

di sorder or condition conErls synptom a

deficiency in attention a rﬁijﬁ\ rtion in a manmal

i ncludi ng a human, which neth onpri ses

adm ni sTies folgvirigtExamblds naAlrale pedpadBintibriydtd ERargmapound

of formula | effective in treating said disorder or

condition. The phrase "deficiency in attention and/ or

coghition" as used herein in "disorder conprising as a

synptom a deficiency in attention and/ or cognition”

refers to a subnornal functioning in one "or nore

oy s - o - M Y e




age-rel ated cognitive decline. Exanples of disorders

that conprise as a synptom a deficiency in attention
w@r@boro28ogni ti on that can be treated accor di nBCT/B2067003989

present invention are denmentia, for exanple

Al zheiner's di sease, multi-infarct denentia, alcoholic

dementia or other drug-related-denentia, dementia

associated with intracranial tunors or cerebra

trauma, denmentia associated with Huntington's di sease

or Parkinson's disease, or AIDS-rel ated denenti a;

delirium amestic disor derExaQ‘gﬁ 8t raumati c stress

di sorder; nental retardatl rnlng dlsorder for
i Tieae iy ath gofine. (MS M+H) m/z =

PRYSIG g

digggpder of mwltten expreSS|on

attention- def|C|t/hyperacP&y|t i sorder; and

age-rel ated cognitive dec Ns invention al so

provi des a net hod of treah&%giiiqﬁbd di sorder or nood

epi sode in a mammal , including ayhuman, conpri sing

adm ni stering to said manmmal anfangount of a conpound

of fornula I effective in treating said disorder or

epi sode. This invention al so proyides a nethod of

treating a nood di sorder or no epj sode in a mamal ,

i ncl udi ng a human, conprising ad stering to said

manmal an anount of a conpound of Tormula | effective
5 in inhibiting PDE10. ExanplBemple thod di sorders and

mood  epd #ofleshoki1als- GaPhiRSGer-3-A8k 26\ ARGRA qlh%glngz%lﬂeh 8ass spectrum

present” Tnventlon 1 nclude, but are not Timted

melMsF) @5 ¥8<t ve episode of the nild, noderate or

severe type, a manic or mMed n eplsode a

hypomani ¢ nood epi sode; a depkessi ye epi sode with

atypical features; a depré§§|ve epi sode with

nmel anchol i c features a depressiyes epi sode with

catatonic features; a nood episode/ with postpartum

onset; poststroke depression; j or depressive

di sorder; dysthym c disorder; nynar depressive

di sorder; prenmenstrual dysphori | sorder;

post - psychoti c depressive di sorde f schi zophrenia; a

maj or depressive di sorder superinposed on a psychotic

di sorder such as delu3|onal mmgﬂmr or schi zophreni a;

g 1|$aQ5lﬂ@rMass spectrum

0@ﬁ$ﬁ6ﬁ-t%¥ther prOV|des a nethod of treatlng a
neurodegeneratlve di sor der me. »- d tion in a mammal ,

i ncludi ng a human, which net r| ses

adm nistering to sai d nannﬁﬁ’a aifount of a conpound
of formula | effective in treati sai d disorder or
condition. This invention furthe rovides a net hod of
treati ng a neurodegenerative di order or condition in
a mamal , including a human, whi met hod conpri ses
adm nistering to said mamual an unt of a conpound
of formula | effective in inhibitigg PDELO. As used
herein, and unless otherw se indicated, a

"neur odegenerative di sorder or condition" refers to a
di sorder or condition that is caused by the
dysfunction and/or death of neurons in the centra
nervous system The treatnment of these disorders and
conditions can be facilitated by adm nistration of an
agent which prevents the dysfunction or death of
neurons at risk in these disorders or conditions
and/ or enhances the function of danaged or healthy
neurons in such a way as to conpensate for the | oss of
function caused by the dysfunction or death of at-risk
neurons. The term "neurotrophic agent” as used herein
refers to a substance or agent that has sone or all of
these properties. Exanpl es of neurodegenerative
dlsorders and condltlons that can be treated accordlng

M oy e I Y 1. . L, L 1




condi tion conprises neurodegeneration of striatal
medi um spi ny neurons in a mamml, including a human.

wo pooa/0f0284 her enbodi nent of the present i nventPORIB2éR003989
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15

neur odegenerative disorder or condition is

Hunti ngton's di sease. In another enbodi nent, this

i nvention provides a pharnmaceugg cal conposition for
treating psychotic disorders, delusional disorders and
drug i nduced psychosis; anxiety disorders, novenent

di sorders, nood di sorders, neurodegenerative disorders
and drug addiction, conprisgpg,g@.pamount of a conpound
of formul a I effectlve in trea |ng_sa|d di sorder or
condi t i &H-(647PIRRIEONGUINSRR] G e r0| nr3-Woxvhbenzenitdle. Mass spectrum
pr@mﬂﬁeﬁzimwnﬂ:hod of treating a di sorder selected from
psychotic disorders, delusjgnal djsorders and drug

i nduced psychosi s; anxiety di ‘Ws novenent

di sorders, nood di sorder s,y -fPodegeneratlve

di sorders, which nethod conpriseit?dn1n|ster|ng an

anount of a conpound of claim1 feffective in treating
sai d disorder. In another enbodiment, this invention
provides a nethod of treating the disorders above,
where the disorders are sel ect romthe gr oup
consisting of: denentia, Al zheinef's disease,
multi-infarct dementia, al coholic®®&nentia or other
drug-rel ated dementi a, dene Bkdnapl@gsoci ated with
. ! - I'-i azoline..

di %ﬁ%‘éﬂ (WIH)AI/DS‘*?%? at ed derrentl a; deliri um ammestic
di sorder; post traumatic skxgss_disorder; nental
retardati on; a | earning di s,\]‘ or exanpl e readi ng
di sorder, mathematics di s¥e@er; or a di sorder of
witten expression; attentiondeficit/ hyperactivity
di sorder; age-rel ated cognitivejhgcline, maj or
depressive episode of the mldg noderate or severe
type; a manic or m xed nobod episqde; a hypomani ¢ nood
epi sode; a depressive epi sode Gt ypi cal features;
a depressive episode with | anchglic feature a
depressi ve episode with ca?§¥@ﬂ¥%2¥eatures a nDod
epi sode4{&(B1Eth K ooigint1-yEostistetho lﬂﬁ liessi Blass spectrum
MajRIH) dERL j ve di sorder; dysthym c disorder; mnor
depreSS|ve I sorder; prenenstrual dysphori c di sorder;

post - psychotlc depressiveM%ﬁ gﬁ of schizophrenia; a

maj or depressive disorder,, sed on a psychotic

di sorder conprising a del usional ydi sorder or

schi zophreni a; a bi pol ar di sordér)conprising bipolar |

Mass

di sorder, bipolar Il disorder, cl othym c di sorder,
Par ki nson' s di sease; Huntington' s di sease; denentia,
Al zhei mer' s di sease, multi-infé Slegnenti a,

Al DS-rel ated denentia, Fronto tefperal Denenti a;
neur odegener ati on associ ated w tPMeerebral trauma
neur odegener ati on aSSOC|ate akhpl8 25t r oke;
neur ode as . %R£Qh
hypogl y
neﬂk@@é@@ﬁéﬁ&ﬂﬂéﬁ-associated with eplleptlc sei zure;
neur odegener ati on associ ated w th neurotoxin

poi soni ng; nulti-system atrophy, paranoid,

di sorgani zed, catatonic, undifferentiated or residua

type; schi zophreniform di sorder;

schi zoaf fecti vedi sorder of the delusional type or the
depressive type; del usional disorder;

subst ance-i nduced psychotic di sorder, psychosis

i nduced by al cohol, anphetam ne, cannabis, cocai ne,
hal | uci nogens, inhal ants, opioids, or phencyciidine;
personal ity di sorder of the paranoid type; and
personality di sorder of the schizoid type. The term
aryl , as used hereln unl ess othermnse |nd|cated

I Y o __l I 1 N I Y ._l_._L
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noi eti es having at |east one carbon-carbon doubl e bond
wherein al kyl is as defined above. Exanples of al kenyl

WO p@bdes4 but are not limted to, ethenyl and pCDpE20§3/003989

10

The term "al kynyl ", as used herein, unless otherw se

i ndi cated, includes alkyl noieties having at |east one
carbon-carbon triple bond whergin alkyl is as defined

above. Exanpl es of al kynyl groups include, but are not
limted to, ethynyl and 2-propynyl. The term

"cycl oal kyl", as used herein, unless otherw se

i ndi cat ed, includes al kyl&r oupsy conpri sing
non-aromati c saturated cycli | Kyl noieties wherein
al kyl is as defined aboveeo s of cycl oal kyl

i nclude, but are not limted to,Ncyclopropyl,

cycl opropyl et hyl , cyclopropylgélﬁ& , cycl obutyl,

cycl opentyl, cycl ohexyl, and cl oheptyl. Unl ess

ot herw se indicated, as used -| the terns
"heterocyclic" and "heterocycl ' refer to
non-aromati c cyclic groups contal ning one or nore

het er oat ons, preferably froexame®d four heteroat ons,

each sej. QQQ%DIOb@mﬁenoiv?ﬂﬂomm-% JV‘?S,@ [dﬁfétl'fb)(@b@ﬁéﬁéyrle'i Mass
grou a 0 ic two-ringed cyclic groups,
&f éﬁfgnﬂ7né§ﬂ2hare one or tmo atons, and wherein
at | east one of the rings M@ a heteroatonl(O S,
or N). Fbteroblcycloalkylh% lf&r pur poses of the
present invention, and unl"®¥§s ot herwi se i ndi cat ed,

i ncl ude spiro groups and fused r gr oups.
"Heterotricycl oal kyl" groups are n-aromatic

three-ringed cyclic groups, wheRein said rings are
fused to one another or forma group (in other

words, at least two of said ringsgshare one or two
atons and the third ring shares one or two atomns MAth
at | east one of said two rlgggﬂmeihe

het er Otz{ ‘ CfY%!ar? %"yl%ﬁ' l-#rrald%-ﬂ-@-&'}- meﬁwox —oulijnréz 'ng. t @?ss spectrum
present ) and/ or

N tetHemat 833%2.- | n one enbodi nent, each ring in the
het er obi cycl oal kyl or het eeat picygl oal kyl contains up
to four heteroatons (i.e. f?§i¥i§§@ to four

het er oat ons, provi ded t haMeaf Yeyét one ring contains
at | east one heteroatom. The hetherocycl oal kyl
het er obi cycl oal ky and heterotriégz§ oal kyl groups of
the present invention can alsodnclude ring systens
substituted with one or nore ox ieties. The
het er ocycl i ¢ groups, including et erobi cyclic and
heterotricyclic groups, may conprise double or triple
bonds, e.g. heterocycl oal kenyl, heterobicycl oal kenyl
and heterotricycl oal kenyl . E&%ﬁ%ﬁ@% of nonaromati c
het er ocgz-Dingetiogxg4ES-(quinelire@-yibxyHpaydlidinaa@iquidatolihe. Mass  spectrum
py@x%}gﬂgﬁy& pi peridi nyl, azepinyl, piperazinyl,
tetra ydropyrldlnyl oxi ranyl, oxetanyl,

tetrahydrofuranyl, tetra Ngnyl,
tetrahydropyranyl, tetrapy epyranyl , norpholino,
t hi onor phol i no, thioxanyl, pyrr@linyl, indolinyl,

2H pyranyl, 4H pyranyl, dioxanyl ) 1, 3-di oxol anyl,
pyrazol inyl, dlhydropyranyl d drothlenyl

di hydr of uranyl , pyrazolldlnyl i m dazol i nyl,
i m dazol i dinyl, 3- azabicycl ohexanyl
3-azabi cycl o[ 4. 1. 0] heptanyl , Q& noQ‘&rnM

qui nuclidinyl, 1,4- dioxaspiro[4 5] decyl ,

1, 4-di oxaspiro[ 4. 4] nonyl, 1, 4-dioxaspiro[4.3]octyl,
and 1, 4- dioxaspiro[4.2]heptyl. "Heteroaryl", as used
herein, refers to aromati c groups contai ning one or
nore heteroatons (O S, or N, preferably fromone to
four heteroatons. A multicyclic group containing one
or nore heteroatons wherein at |east one ring of the
group |s aronatlc is a "heteroaryl" group. The
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"Hal oal kyl " as used herein, includes al kyl groups

where one or nore of the hydrogen atons are

wawsoiest ed by hal ogens. Exanpl es of hal oal kyPCT/IB2005/003989
i nclude, but are not limted to - CH2F, -CHCl 2, -CF3

and -CH 2CF3. "Neurotoxin poisoning"” refers to

poi soni ng caused by a neurotoxif. A neurotoxin is any
chem cal or substance that can cause neural death and

t hus neurol ogi cal damage. An exanple of a neurotoxin

i s al cohol,
can result

danage knomn as Fetal

whi ch, when abused by a pregnant fenale,
in al cohol poi sopj g, @pgl neur ol ogi ca

AIQQhO v'qrone |n a newborn.
i ynagelige.noMass  spectrum

I |(m+t—|93d/zt=o428kal ni ¢ aci d donoi c aci d and acr oneiic
acid; certain pest|C|des I\,ng(ljlch a§h certain
insect|C|des such as or ganop \ates volatile

or gani c solvents such as hexasarkehs (e.g. tol uene);
heavy netals (e.g. lead, nercury,y arsenic, and
phosphorous); alum nunm certainf{chem cals used as

weapons, such as Agent O ange Nerve Gas; and
neur ot oxi ¢ anti neopl asti c agent As used herein, the
term"selective PDE1O inhibito ers to a

subst ance, for exanple an organi | ecul e that

effectively inhibits an enzyme fr8mthe PDE10 famly

to a greater extent than enzynes fromthe PDE 1-9

Stfamilies or PDE1 1 fanily. BamRe2dnhodi ment, a

sel ect i &/ DPRE Y4B Dinttay-guBolm-GuUbS1- aﬁImEdm-ﬂ@I‘l geixadofiiee Mass

S m sl
that the s
enzynme. |In

fcg-p havi ng an 1 C50for inhibition of
ess ‘than or about one-haif the | C50
ubstance has P~ ition of any other PDE
ot her words, | Nance i nhi bits PDELO

7 . e .
activity to the sane degree at concentration of
about one-tenth or |ess than t?eZconcentration

required for any other PDE enz

subst ance

activity if it has an 1C50 of

preferably
PDE10 i nhi

In general, a

is considered to eff\ectively inhibit PDELO
&8ss than or about 10nmM
A "selective

or exanpl e, by

| ess than or about
bitor" can be identifived,

conparing the ability of a xgﬁgae@e to inhibit PDELO
' P

act|V|tg7Ep ItS q

t he ot

enZéfl inS1-f r om zoline. Mass

bespasisay @bi-H) 0vz + #82.2bi | | ty to inhi bit PDELO acti vi ty,

as well as

PDES, PDE9,

"treating"
refers to

progress of the disorder to whi

or one or
herein, th
condi tion
i ncl udi ng

PDE1, PDE2, PR3 PDE5, PDE6, PDE7,
PDE11, includingiiﬁgﬁkpes The term
, as in "a net @ of fyeating a disorder”,
reversing, alleviatin or inhibiting the

§§Jsuch term applies,

nore synptons of theddi sorder. As used

e term al so enconpas , dependi ng on the
of the patient, prev g the disorder,
preventing onset of th sorder or of any

synptons associ ated therewith, as Wwgl .-as reducing the
severity of the disorder or anélof its synptons prior

to onset.

"Treating" as used® refers also to

pr event 6. Hdinseti guFrBeeameth@fv—ra:phthslef-ﬂelbxv)-ﬁmoliemamm@inazoline.
tﬁggtggguﬁ m+ﬁna@r & or schi zophreni form or
er"

hi zo
enconpasse
negati ve,
di sorders,
hal | uci nat
synptons o
schi zoaffe
af fective
af fect, dy
depreSS|on

e

ective dlsor

as used herein also

S treating one or nore synptons (positive,

and ot her associated features) of said

for exanple treating, delusions and/or

ion associ ated therewith. O her exanpl es of

f schi zophreni a and schi zophreni form and

ctive disorders include disorgani zed speech,

flatteni ng, al ogia, anhedonia, inappropriate

sphoric nood (in the formof, for exanple,
anX|ety or anger) and sone indications of

I Y T N Y LT "



(C2-Co) al kenyl, (C2-C6)al kynyl, -O(Cr C6)alkyl,
-0 (C 2-C6) al kenyl or (C3-C8) cycloal kyl; or, when Rl

w@R200a/002R6 ar e i ndependently -0-(C 1-C6) | yl, PETHR2E5/003989

10

2-C6) al kenyl, (G -C e)al kyl, (C2- C6)al kenyl or
(C2-Co)al kynyl, R and R2 or R1 and R5 nmay optionally
be connected to forma 5 to 8 pgenbered ring; wherein
R3 and R4 are independently H, (Cl-C6)alkyl or
(C6-Cl0)aryl said aryl optionally substituted with one
or nore groups; wherein R6 and R7 are each
i ndependently H, hal ogen, w=60CR 3, - CONR 3R4, -CCR 4,
NR3R4, -NHCOR 3, -OH, -(C, -CJ6)4al Kyl ene-OH, - HNCOOR 3,
-CN, -HNCONHR 4, (Cr ©6)aMkyT > (§2- C6) al koxy, C6-Cl10
aryl or wherein nis QGor 1,Wis rbon, oxygen or NRS8,
wherein R8 is hydrogen or (C—|Q§g§alkyl, and when Wis
carbon, it may be optionally swbstituted by hal ogen,
-CN, -COCH, -COCR 3, -CONR 3R4, COR 3, - NR3R4,
-NHCOR 3, -OH, (C6-Cl0)aryl, 5 N menber ed
het eroaryl, (Cl-C6JalkVl, (Cl- Co)hal oal kyl
(C2-Co6) al kenyl, (C2-C6)al kynyl, -0-(Cr C6)alkyl,
-0 (C 2-06)al kenyl or (C3-CB¥ampledzg| kyl; wherein RO
and R10s, mmétmt&&pwmemblim7-hlwﬂn@ﬂ®ndi@n-v(]Ghmé‘deheal Kyidss  spectrum
Nﬁ%)a% $ may optionally conbine to forma cyclic
% ereln A« is phenyl, naphthyl, or a 5- to
6 nenbered heteroaryl rin§e° ﬁheteroaryl is
optionally fused to a ben 0 N and which
het eroaryl contains from ofe to flour heteroatons
sel ected from oxygen, nitrogen 329 sul fur, with the
provi so that said heteroaryl ri cannot contain two
adj acent oxygen atoms or two adj agent sul fur atons,
and wherein each of the for egoienyl, napht hyl ,
heteroaryl, or benzo-fused hetewoaryl rings may
optional Iy be substituted wefdihjié g one to three

substituents .inde endentlg ed fron1(C|-
o o ky! 87 B SREREaThay T LS bRy hfegnaoine Mess specium

CBM¥y ) oy 402| -, ( Cl- C8) al koxy-(C 1-C8) al kyl -

(C3- C8) hydr oxycycl oal kyl - ye6C3= cycl oal kyl

(C3-C8) Cyd Cal kOXy-, (Cr CB) Xyt (C 3-

C8) cycl oal kyl -, (3-8 nenber /wocycloalkyl

hydr oxyl (3-8 nenbered)heterocycl | kyl, and (O C

8) al koxy- (3-8 nenber ed) het er ocy aIkyI, wherei n said

al kyl, al koxy and cycl oal kyl be optionally

substituted with 1 to 3 halos a wher ei n each

(C3-C8) cycl oal kyl or heterocyclMoa | noiety nmay be

i ndependently substituted with one to three (Cr

C6) al kyl or benzyl groups; or wherein Ar is a 5- to

6- nenber ed heteroaryl ring, EX@MRle34et eroaryl is fused

to an imad(asmummmvdﬂv) yyrblidivi- 01gi]-6, pYir@i@xy-Nyinddme0 ,Ma36  spectrum

py&4 and whi ch heteroaryl contains from one
our eteroatons sel ected from oxygen, nitrogen and

sul fur, with the proviso % "¢ heteroaryl ring

cannot contain two adjace@t g;;@%nvatons or two

adj acent sul fur atons mhereln each of the

foregoi ng fused heteroaryl ring y optionally be

substituted with fromone to th substituents

i ndependent |y sel ected from (CR C8)al kyl, chloro-,
brono-, iodo, fluoro-, halo(C Kigiizikyl, (Cr

C8) hydr oxyal kyl -, (C1-C8)al koxy C8) al kyl -, (C3-
C8) hydr oxycycl oal kyl -, (C3-C8)cyc l kyl,
(C3-C8) cycl oal koxy-, (Cr C8)al koxy-(C
3-C8) cycl oal kyl -, (3-8 nenbered)heterocycl oal kyl

hydr oxyl (3-8 nenber ed) het er ocycl oal kyl, and (Cr

C8) al koxy- (3-8 nenbered) het erocycl oal kyl, wherein
each (C3-C8)cycl oal kyl or heterocycl oal kyl noiety may
be i ndependently substituted with fromone to three
(C., C6)a|ky| or benzyl groups; or mhen A« |s phenyl ,

__._I_LI_,. 1 . o .



heteroatons is nitrogen it may be optionally
substituted with (G -C 8)al kyl or benzyl, with the

w@e@viosss hat said ring cannot contain two adj BCEHB2005/003989

10 -
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oxygen atons or two adjacent sulfur atonms; or (c) -(CH
2) VNCORi 4Ri 5 wherein v is zero, one, two or three and
-CO Ri 4R15 taken together w thsdhe nitrogen to which
they are attached forma 4- to 6-nenbered | actamring;
conpri sing reacting a conmpound of forrmula Il wherein
X, Y and Z are as defined above; wherein Rl, R2 and R5
are independently H, hal oge@,(a 35 COOH, CCIR3 - CON

R3R4, COR3 -NR3R4 -NHCCRS C6- ClO)ar |, 5to 7
menber eflSHSe: l Qyrre -0.7-dimstho (e Mass  spectrum

(WW*W -O(C r Co6)al kyl , -O(C2 C6) al kenyl

or' (C3-C8) cycl oal kyl ; angs WhenyRl R2 and R5 are

i ndependently -O (Cr CB) ai kyl UCZ Co6) al kenyl

(G -C 6)al kyl, (C2- ©6)al ke No2- 6) al kynyl, R1

and R2 or R1L and R5 may optional |l yw be connected to

forma 5 to 8 nenbered ring; V\he@n R3 and R4 are

i ndependently H, (Cr C6)alkyl o (C6-C 0)aryl said

aryl optionally substituted wth-qne or nore

(CrCral kyl groups; and L is a shitable | eaving group;

with a compound of fornula Il whérein Ar, R6 and R7

are defined above. Exanpl es Bfampiad6 ng groups i ncl ude,

bUt ar eg Nimdthd¥, sl (dyAdie-PLyREN POl RMOIMINGIindz8ME N Mass  spectrum
M"Jie es %fonate, G Ceal kylsulfate and C

ceatk onate, particul arly

trifluor orret hanesul f onat e MgP &ferred enbodi nent,

the leaving group L is chlori L1\ anot her aspect,

the invention relates to i Mt%rnedjate conpounds having

the formula wherein R6 and R7 ar e ®ach i ndependent |y

is H halogen, -COOR 3, -CONR3R4)}— COR 4, NR3R4,

-NHCOR 3, -OH, -HNCOOR3, -CN, -ANCONHR 4, (Cr

C6) al kyl, -Q(C 2-C6)al kyl, C6 - aryl or wherein n

is Qor 1; Wis carbon, oxygen orn-MR8, wherein R8 is

hydrogen or (Cl-C6)al kyl, agg %g&Wls carbon, it may
be optionally substltuted b n, -CN, -COOH,

COOR 36.7-Dinmp i3 R4-[3-(py(idiR3-vioxWRgralidin: mmazolineOHMass  spectrum
(G Q2L 34315 to 7 menbered heteroaryl, (Cr

C6) al kyl, (Cl- ©6) hal oal kyP 4 C2- Cg) al kenyl :

(C2- C8) al kynyl, -Otd-Cedal'k N(C 2- 06) al kenyl or
(C3-C8) cycl oal kyl ; wherei ge 10 are

i ndependently hydrogen or (Cr C8)al kyl; or RO and R10
may optionally conbine to formafcyclic ring; wherein
R3 and R4 are independently H (G -C 6)al kyl or
(C6-Cl0)aryl said aryl optional ly _substituted with one
or nore (Cr C6)al kyl groups; whé€reyn Ar is phenyl,
naphthyl, or a 5- to 6-nenbered Téteroaryl ring, which
het eroaryl is opt| onal Iy fugethdi®s® benzo group, and

whi ch h " r ol nazet er tﬁ(ﬁt orrsspectrum

pr@&%ﬁoﬂzhéﬁ3%ald heteroaryl rlng cannot contaln t wo
adj acent oxygen atonms or tweoadjasgnt sul fur atomns,
ﬂ?nyl napht hyl ,
heteroaryl, or benzo-fusedvkEt &f ogr yl rings may
optionally be substituted with fr one to three
substituents independently selec§g§1fron1(C1-

C8) al kyl, chloro-, bronmo-, iodog fluoro-,

(C1- C8) hydr oxyal kyl -, (CVO“aIkoﬁy%CrC Jal kyl -, (C3-
C8) hydr oxycycl oal kyl -, (C3-C8) c¥cl val kyl ,

(C3- C8) cycl oal koxy-, (Cl-C8)al koxyg (C3- C8)cyc|oa|ky|
(3-8 nmenber ed) het erocycl oal kyl , droxyl(s

nmenber ed) het erocycl oal kyl, and (CrO“aIkoxy (3-8
nmenber ed) het er ocycl oal kyl , wherein said al kyl, al koxy
and cycl oal kyl may be optionally substituted with 1 to
3 halos and mhereln each (C3 CB)cycIoaIkyI or

1 . I B . Y Y e 1




ring may be optionally substituted with one to three

substituents i ndependently sel ected from phenyl,
woa@aneB4 and a 5- to 6-nenbered heteroaryl riPgI/IB2005/003989

containing fromone to four heteroatons selected from

oxygen, nitrogen and sulfur, with the proviso that

said heteroaryl ring cannot coptain two adjacent

oxygen atons or two adjacent sulfur atoms, and wherein

each i ndependently sel ected phenyl, naphthyl or

heteroaryl substituent may itself be substituted with

fromone to three (CrC 8)al -C8 cycl oal kyl

substituents, wherein exanp%%%m§§§%2teroar | groups

i ncl uded-[3atChiprepyimidin-2-oxa-@yriding ;o -¢igethoxy-quinazoline. Mass

PY et FWJH) ni/aE gggzol yl , pyrimdinyl, pyrazolyl,

Y

triazolyl, pyrazinyl, quhgplyl,Nisoquinolyl,
tetrazolyl, furyl, thienyl, xazol yl, thiazolyl,
oxazol yl, isothiazolyl, pw zN qui nol i nyl,

i soqui nolinyl, indolyl, benzim dazolyl, benzofuranyl,

cinnolinyl, indazolyl, indoliziknyl, phthalazinyl,
pyridazinyl, triazinyl, isoindol'yl, purinyl,
oxadi azol yl, thiazolyl, thiadi lyl, furazanyl,
benzof urazanyl , benzothiophen%i,

Yhenzotriazol yl,
benzot hi azol yl, benzoxazol yl, @hi nyl ,
qui noxal i nyl , napht hyri di nyl, diRhydroqui nol yl,
5t etrahydroqui nol yl, di hydr oExample A9l yl ,

t et r ahy g QisSAGHeRR WY uinaPERZOf S Mblidint J41QRY.Hlifd:BlHe-6-carbonitrile.
pyr ol opyT i di and azai ndol yl; when Ar is a
ph

Mﬁ?%?eﬁﬁﬁh@ﬁaymgf4ﬁggeroaryl ring, each said ring

may be optionally sulpséituted with oneﬁwDAthree

substituents indepe ntly selected from (a) |actone

formed from-(CH 2)t with an ortho , wherein t

is one, two or threed (b) -CONR 14R18, wA¥tein R14 and

RLS ar eplpdepenaesil oot el-felgey-fyiemideG-cdhb ! 46 terBBlfyi ester. To

benzyl, "or RI4 and RI5 fogether with the nitrogen t .
10 b Ofe-SAEY ISR AR PIPRDLC 890 (6B sttse @ o, £73 mmob i
hetrethaad k34 mL) wap ddded caraghocsnifidrédn axid BoTmwe 1 .86 tondlh Aker stirring over
het. it . 0 . .
R R GR!0 e S A N e
whipeidredurenceatigted fnd shepmatacearbed GG Wit 4G stgaé'naqe&e/hexa”es to
mayrobige PRltitOEhdodnsubstituted with (C C8)al kyl or
benzyl, wth the proviso that said ring ggnhnot contain

two adj acent oxygen atons or two adjaciﬁfiiulfur

atons; or (c) -(CH 2BMNCOR 14R15 wher ei is zero,
one, two or three a - COR 14R15 t akendof ogeukber wth
the nitrogen to whi they are attachﬁ orma 4- to
6- menbered | act amHo ngP®Behene 1 depici§~ coupl i ng

reacti on between 4-chloro-6, 7-di neth ui nazol i ne and
15a pyrrolidine component. This reacti s typically

carried Ppe%graitigh 38 b REk: UXVQ'.QJ(Q{&{&aIﬁ%XQ)SDJerIid-i'r?éjﬁcarboxvlic acid _tert-
Nnce OT a Da

optionalTy 1n tnNe prese a pbase, at a tenperature

r afud gstesm Tepdhydrary-danetoxypyiidipgd-carboxyif gpid st%nt-P%@Pétef (235 mg,

sohwe Mn%l)gﬁwthld@ro@ﬁlrbiﬁme ,(21<3|hhgm @b ainmal) itlicoiayaenfuret (ByhL) was added

acetate.. 2- _.propano nd . x n tetr r :

A Behe gt SRR, (s ¥ FBreL B L Eb RO Wbl mixure was
20t oktiresddor bmEndplzenovas paritipeed bsigen Prebliepe piigrideraad water. The organic

r egghighvas Al RERLRFLSNERS cirehhtbdrapHad aTIRObroBIY: ftivhslivere pooled

of tol uene and isopropanol for a period of from about

2 RRdf¥CceWaeHout 24 hours. Another preferred set of

conditions requires treating a tetrahydrofuran

solution of the reactants with aqueous sodi um

bi carbonate at reflux. The nethod is not limted to

4-chl oro- 6, 7-di met hoxyqui nazol i ne since ot her

substituted or unsubstituted quinazolines, cinnolines,

and i soqui nolines can be used provided a | eaving group

exists in the 4-position. A wide variety of

substituted pyrrolidines may participate in. this

. . B - o




di met hoxy-2-nitro-benzoic acid nethyl ester is

saponi fied wth sodi um hydroxi de to give a phenolic
w@ei0d/0702Bkyl ati on with dial kyl sulfate or an aP&yiB2005/003989

hal i de provides the new substituted benzene in which

t he al koxy groups are now different. Zinc reduction of

the nitro group to an aniline s foll owed by

sequential reaction wth formam de and phosphor ous

oxychl oride to provide a 4-chl oroqui nazol i ne conpound

possessing a nmethoxy group in the 7-position and

adi fferent al koxy group in the 6ypgsiti@n. This

qui nazol ine can be coupled with am vila the method

described by Schene 1. BSchenme 3 ‘w: Y hyl

vanillate 2. (EtO2S cheme_3 shows an el ated net hod

that allows for the a rnative substltutlon pattern.

In this sequence, réfal Iy availa byl

vanillate is nitrata with nitric aci and t hen

al kyl ated with the desired el ectrophili e}, For exanpl e,

di ethyl sul fate or iet hane can be@d to install an

et hyl group as sho Propyl sulfat uld be used to

install a propyl group, andEQQnﬂe41Z|nc reducti on and

conversion into the 4- chIor I|ne occurs as in
oAl v d-gujnazoline. To 3-

e tradnbxyd- @umokannlz%x%yna.ambnrterb@xp@sadid @Jﬂt—btﬂﬂdes@er (373 mg, 1.0

dl ff e&ﬁ%ts &%ﬂéﬁi’&%{‘ﬁfé{% Cg% 31 d(% ”)?@tnguoéﬁg%c 6@% mL? DEM min, the

N polgioe cvad cppeentrbted i underc sampomn ded peswesssiraigd sagain from 5 mL of
3- @MQrBfQPhy lrng rr&l&e%g d@scﬂVe@l rk\)iéteroind%ﬁﬁéﬁl w@re%é‘i’ -ThERBueous solution

1. NS wth oxi de shown
b e Wafgﬂjﬁfé ag jadyvithy b N % %p | qxgac[teéjatévg:ﬁtvgth énLeérHP g cﬂloné: e. l%’he extracts
e wgreadridd r &raig esricentcatedC Tpe atediet wagyidissotddein Bettahydrofuran (5 mL)and

10 P’ ggt&rgtteﬁd s@{iran()l g@irﬂgr?ate( H%Qée%u c% U, 5 aﬁﬁ.l) e Eglljs byl 4 chloro-6,7-

uranosi d ogues as eS| itors
puﬂimélonueinewno € -GShosphdi2yngls Bhe ewlteniagikigregms heated tO 60 °C for 5

b' ﬂ' ﬂﬁ' rﬁl%reex)éé’é étfi)te'dq{ﬂrt aﬁ@bé’tn@hbmbﬁﬁle&? %@ﬂ&él@l@é/ tHigtide and water. The
e 0C

i PIFERE Pt o SR B TRbio POy DR QLN B corleontiled. The residue
py meslreadecheith %M otetheaotic b€ (Cotsphe.dB wintoh). Enequolumezedsi then reduced by
1571 %&A%ﬁdéﬂ%&f&.{]ﬂpgﬁd inB n%gllj}g WBs LtirredCBRT®. 'ﬁweSﬁmt%rE%hcf% were collected via

depi cts a net preparation yrrol i di
delﬂytrgtgpltgégovwsg%g]gn@5 ) of qhedllﬂ%)cympwnsu% léel@yccl{ochlorlde salt. Mass
4- spedrom@medpm/zHW3.4ret hod begins with the epoxide

shown. The epoxide is opened by treafment with amonia

or a primary or secondaﬁy amshe to ve t he

Boc- protected pyrroli Creavag t he Boc group

with trifluoroaceticy CI HprOV|d _4%e
pyrrolidine, which can be coupled W th a qui nazoline
(1 dﬂ»@; pyBlidine-1-carboxylic

0j né@ﬁ-{é%i'—@ﬁwiﬁﬁ-l T%@H@“V@me 0“0I"ﬁ% ‘bﬁ%bqg(ggeamq fegt-butyl ester (0.50 g,
vvel2146 IeREBIYN MiraRydncitrdn BEa@4d Aftied 8 60%edbpersidd @hesljunbnydride in mineral

Thg,-ﬁ Mokéu gfﬁer‘%@gtfh%%g u%%é 5‘31%?%6 S Te ﬁht&ldl thyisilyl chloride

erna Ive
i nees Pen aﬂtiefgamdw@eaegmtaréméweg\f@@@ﬁirr%%td’r fpééﬁ donbe r@f“ﬁﬁ was then

of cbhentré%/&hr anélr VRERAP ahd i aég;daé ki @l&solyd i @REHRAE chloride. The
Stron base

S

25 a1 RREEO SN e B ik SRR GHRS HEEdN Gy spp gproenteted to
halprodigs 67 Exg epthe sticodonmmotridea teediodgsgloilhal | des i ncl ude
aryl halides with heteroatons in the 2- position of
the aryl ring relative to the halide. As illustrated
in the bottom of Schenme 6, when the pyrrolidine
possesses an am ne group, the am ne may be acyl at ed
subsequent to the arylation reaction. The acyl ation
may be perforned via nmethods described bel ow. In each
of the nethods shown in Schenme 6, Boc group
deprotectlon mnth a strong aC|d such as

oy o " - I L L




possessing a 3-aryloxy group and a 4-hydroxym et hyl
group on the pyrrolidine ring. This nmethod begins with

wWa2@x070294 r ol i di ne-1, 3-di carboxylic acid 1-terPchiB2905003989

10

15

ester 3-ethyl ester as shown. The Boc group is cleaved
by treatment wwth TFA and the resultant pyrrolidine is
coupled with the desired 4-chl gsoqui nazoline
derivative according to the Schene 1 nethod. Reducti on
of the ketone and ester functions with sodi um
borohydri de gives a dihydroxyl conpound, which is then
sel ectively protecteg on the prinary hMgroxyI group as
a silyi ether using tert-butyldinmethylnsilyl chloride,
O her silyl ethers o | d be enployed ‘as mell This is
fol | oned by conve% _gf sthe remai néngd- eé:hydroxyl
group into an aryl ether\ as describ i n Schene

Once the aryl ether is installed, the kS|IyI group may
be cl eaved under acidic conditiongin provi de the
pyrrolidi nyl qui nazol i ne possessin 3-aryl oxy group
and a 4Pre9§/rglr09)§¥§”%‘t -BLng(an‘rthh I%QIQ | rrolidine-1-
Schene 7 1S a versa

Wi ﬁﬁ%@éﬂn@%ﬁﬂ%%ueﬁ%r Aaé“'ﬁ‘ﬁe i Ht EftARERHH dimetay-siamgoxy)-4-hydroxy-
pr gypalidiie- oearbxfxym; ARy feblitylodsten @67SE, ALt mrna&) 2-ffoxalinol (0.46 g, 3.17

exﬁlﬁg’) pl’%‘?ﬁx}é é}dﬂ? lib(%c gef@l n@{nﬁb he?ndh Xnet%qx%/%jlcgr% >iyr%e was stirred in

be"re grou
f ofetraydrofurand@e riloat 7Wd@|f@f rredbé mtw@ mae rtfanwnn@htrattéreand the residue
al &%&Ed |mmf1@th IQ\% Jﬁ?&n@@%e%’dlﬂcdﬂ%@cher@wgﬁ&f%@QW@N M NaOH, once

é sence of sodium | odid
asw'ﬂb o PRisei frieciaronsh @fta@ a%cone@u@%%ca g Cigprgetegraphy eluting
Taviguhexangs/aliol etetare t(Bioyl theo pravidddi T4 wey (7@0a) \odltheOttle compound as a
to&Mygéy&ﬁﬂgdﬂesyloxy groups. Tetrahedron Lett., 1976.

37: p. 3325-3326). The hydroxm group could al so be

al kyl ated or arylated to givepal ky]- or aryl-ethers,
respectively. In the fornmer dage this is known to
those skilled in the art as ngl anmson et her
synthesis. (Laue, T. and A )ﬁlagens Nanmed Organic
Reactions. 2000, West Sussé&x:] John Wley & Sons).

Formati on of aryl ethers E%j/%escribed in Schene 6.

Alternatlvely, the al coho oul d be oxidized by a

-umoxallne

U U O >
almmm@émwﬂaﬂhhmf%m 5Swern and reI at ed
oxi dations. Organi c Reaa#dog ol . 39. 1990, New
York. 297-572). The al dehydla then be converted
into various am nes vi a M«9e Yknown reductive
am nation reaction. In this re tlon t he al dehyde is
treated with an anmine and a re ggéggent in a

sui tabl e sol vent. There are many ce$i tive reducing
agents known to those sklllqgkLn the art. Two of the

nost conmon reduci ng agents?aﬂ sodi um

cyanobor ohydri de and sodiu ri acet oxybor ohydri de.
However, catal ytichydrogenation can al so be used.
Sui t abl Rresmobtioendts 4-J3gtertehmt wanm'emwasnaimhm Suinagliv2lylox@yrrolidin-

i 'ﬁ%lé%? glgﬁg %&%gﬁﬁb‘i@?n@sﬂf?w}}ﬁl a%rbéér)pm lmlll-ghlf fo Eﬁ{a/r’]qgltra .

al coholic solvents are used I um

cyanobor ohydri de and catalx}b pgenation, while
the inert solvents are often useddwﬁth sodi um

tri acet oxyborohydride. Primry ag;é?econdary am ne
products can be further conVexte acylation into
am des, urethanes and ur‘\?&ﬂ | zi ﬁ)g st andard
acylation nmet hods. (Boda Y, , Principles of
Peptide Synthesis. 2nd ed. 1993, Berlin Heidel berg:
Springer-Verlag), (Hunphrey, J.M and A R Chanberlin,
Chem cal Synthesis of Natural Product Peptides:

Coupl i ng Methods for the Incorporation of Noncoded
Ami no Acids into Peptides. Chem Rev 1997 97(6) p.

NN AP NSNS S\ — 1 o I Y - L S S TR




oxyi m nopyrrolidinylam de noiety. Bioorg. Med. Chem
Lett., 2003. 13: p. 4399-4403). Boc cl eavage via

woe@avmess with trifluoroacetic acid precedes BPOUB2008P03989

10

15

20

25
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with the desired quinazoline according to the Schene 1
procedure. The ester functionality can then be
converted into the carboxam desgroup via the Weinreb
am nation protocol. (Basha, A, M Lipton, and S. M
Winreb, A MId, General Method for Conversion of
Esters to Am des. Tetrahedron, 1977. 48: p.

4171-4174). An alternative pellndss equires heating the
ester and am ne conponentlen the presence of a

cat al yt -8 ABgHoxseuingzalinAylids (aninggalin? olidip-3-glf A solution of
al 4-[3- (@ytaumtydammymarszﬁdxy)m @niho>@at-2lypsy)- pwnol'ﬁhe -yl}-6,7-dimethoxy-

f Este s
D0BIRSR Y o PR EEISn e 1o T i S Ao for 1. e
c| sohien] vep thenl rcghqsegtr@te@radd tthee spligsuivergnstiredirdsox ydliny in water and
aCI‘S@bI’&;ﬁHbIdOI’H%Q’n TRE s61Rd RcRIthM E&lle@t@d B¢ fllﬁQﬁHﬁ%@ 'dhéd under vacuum to
ut|I| vast array known couE
e R féﬂ&mﬁf%f"mf%%” e B%m%‘b‘ﬁ% 23,7 WP RSP Mg spectrum
omehén¢a¥bmmyllc acid into the acid chloride under

commonly known conditiong, The acid ghl oride is then
treated with the am ne &;gponent i n_Nhe presence of

base in an inert solven uch as ne | ene chloride to
provi de the am de producy. This ceopling can al so be
nmedi at ed by specialized coupling readents known to

Lyhose Sﬂlriei()jdrﬁ(ﬂmim 3:lfléhzaf4thydrﬁmﬂrﬁﬁdi%arﬁ'ﬁﬁg,acﬂ%@r‘t-@tw ester. To 6-
an ers U re . n .
S RRE R TR ol s ot R el <8547 67 45 qrmon ves
Boafidlag 2K97% sofutiorpefi hqaoszh@sne@wrrﬂerpmidd@ Byaydelira (22 g, 21.5 mmol).
nghe]fQ%re \,al%rsltlhtgd Heid el Befgas tHef | b(ﬂg&{ |ﬁto\f% Mg@-@h(l);; The mlxture was
ul sol,vent § P S Vi.a acCl C orid

"3’8%%‘16 IFrg gy r%%hyiqnsa“%%mda?%cq S i Y Sie throuh
Ch¢0¢tDrI1 deg caphérinatedoBiliga JeCEhrotetagraptey, elutmbuﬂme\exa'hbﬁethﬂbl%etate (1:1)
! (5A0R 480 thadbdoRFor HEAD ARG Pos oYeh Byl NE am de or oup

in place, the ketone tunctiona |ty woul d be reduced by
treatment with a reducing ageﬁ? such as sodi um

bor ohydri de to generate an akcghol. Conversion of the

al cohol into the requisite y her functionality
woul d be acconpllshed according to the nethods of
Schene HeraRlion32. BrBesgyApxo-pyiraliding.d-carbexylic, g¢id derh er. To 3-

priespayl-d- r{wox;e;tyrrdnm 'dearrboxatclatasten-ttdﬁyl adsiek (zg7hﬁ:.rg 107 mol)and 4
U%@Ist}&#tﬁagclﬁajp %E\?es lrporﬁéth))le%g %ﬁhﬁrloaeng?dnrg Was added pyridinium

titution
r@l%%@ﬁ@teogbg ﬁgxtwatw@s Bg@dpqtﬂf@bﬂ@a and was then flltered through Celite

6 dod@orceBkRed) istiys bel[cBrolnalbRermpdeting it 10t éneBletlyLickialdgave 160
grg ggﬁ:gﬁbd%edo&%eglac% o&mﬁ%c The substrate is

tre P 3&P°YR %4 al cohol i ¢ sol vent,

mhlch serves to open the epoxide to tfie

3- hydr oxy- 4- al koxypyr ¢B4i di ne__Sui t al cohol s

i nclude primary al coh sych as ne h and et hanol .
Sui t abl e secondary aPcohol s |ncld@€’|sopropano

Sui t abl Rregdrdtion g 38.C BdSenkaldinithyldiito-Rinelidi et 1 &arwaxmd atif, tert-butyl

S’ués‘ellj rA ?olu.ﬂ%h g?rﬁgﬂ'ﬁs E%PPB?W (latk)ﬁnrhl%e ?CI P?hgggﬁ n(¥é§ %r OHBG mmol),

&4°Via sSun Vi &
ar%PP%ﬁ ﬁc@r{%ﬂf mg.Ee8%ninobkisddurh tiepeiokvipprahydrigietit mof 1. T&yemol), and 3-

al yeahph-ows- bﬁroﬁ@ﬁ’é U—%nﬂ%@ﬁd A9 RS- bd@ﬁé‘srtérq%% he roejgl’}nmAf W% stirred at

t he an
cabebRtgns Mebraien bl i of el RaS aiicn a a S e AU wes then
d e@(ﬁ’ﬁqt@btdree mis vémmethylesd ¢hiridabnd/tek gombihel ekeprtoveretthenrdried and
step and coupling to the quinazoline can be
acconplished prior to incorporation of the aryl ether
substituent. According to this alternative, Boc
cl eavage with trifluoroaectic acid is used to formthe
free pyrrolidine and the quinazoline is then
i ntroduced, ‘as |s Schene 1. Treatnent mnth sodlum

o, o o . o




nature of the protecting group is not critical, as
ot her protecting groups are likely to work as well.

WQ@\Rdoen7q28Ht ecti on, the remai ni ng hydroxyl groupCTEBR0G003989
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arylated via the Mtsunobu reaction or by arylation of
the correspondi ng al koxide in an aromatic nucl eophilic
substitution reaction. These ngjhods are described
herein. Wth the aryl group installed, the next step
is to cleave the N-protecting group w thout cleaving
the silyl group. In the illustrated case, this is

ac&)(l)lgghltrbt%g eglléél @el Eﬁrﬁﬁgtgﬁgﬁhy\/\%&tﬂgWtﬁ'&J&ﬁyl rEad e’h@%nes provided 92

ch'F‘@Pfda‘Eﬂ'tl‘?ePEB‘IPPW@ BG@ICP‘%\%S\P& as described in Scheme 1,
and the silyl group is finallyleaved wth an acid
such as aqueous HCl The conpo of the invention may
be adm ni stered either al one i n,conbi nation with
phar maceutical ly acceptabl éedarriers, in either single

or nul tpRbKaENSSI. (HBELAPDRroRBALTRA/HCAhinE aPkdBFed similarly to
|nglud%.|gert solid diluents or fillers, sterile
aq 18999 uti ons and various organic sol vents. The

phar maceutical conpositi o¥e q t hereby can then be
readily adm nistered in a v y_\of dosage forns such
as tablets, powders, |ozeltfes, ITquid preparations,

syrups, injectable sol utions an he |ike. These

phar maceuti cal conpositions can tipgnal | y contain

addi tional ingredients such ¥&“f|avorings, binders,

exci pients and the |ike. Thg ﬁnn@aa conpound of the

| nvent | i ugc Idi’meth I-amine. Pre

i ntran A pared

i nsimitgniy xEaspleot: N@mﬁamd\dréj) m/z F 394ler nal (e.g.

patch) or rectal adm nistrati or in a formsuitable

for adm nistration by inhal |o- oernsuffIatlon For

oral adm nistration, the pharng | compositions

may take the formof, for exgaple abl ets or capsul es

prepared by conventi onal neans Mﬁth pharnaceutlcally

accept abl e exci pients su b|n agents (e.g.

pregel ati ni zed nai ze st aml yv | pyrrolidone or

hydr oxypr opyl nethyl cel | urose) 2fdllers (e.g. |actose,

m crocrystalline cellul ose dv al ci um phosphat e) ;

| ubricants (e.g. magnesi um gigasake, talc or silica);

di si ntegrar . 4, ootato starch or sodlun1star h

gl ycol a 2 1l : Frepared similarly

suiop Rzdneile Tr hajbsmhilngt s-chiaryo &Emmmbgdcnbplmvelfdnod-shlmld 7-dimethoxy-
t i-Uhs6 preparations for ora

ad gt?é??égﬁhgmk ta g%the formof, for exanple,

solutlons, syrups or suspenki ons,

presented as a dry product

.r_they may be

Such |iquid
preparations may be prepar copiventi onal neans
wi t h pharmaceutically ac -otable ditives such as
suspendi ng agents (e.g. Si:Zup nmet hyl
cel l ul ose or hydrogenat es enmul si fyi ng
agents (e.g. lecithin or a qgueous vehicl es
(e.g. alnond oil, oily esters or et al cohol); and

preservatives (e.g. nethyl Qr_ propy
p- hydr oxybenzoat es orsorblc—ﬁgﬁﬂ%——For bucca
adnm ni sg.7-Rime g g ‘ Prepared

t aeranatrl = Qr’nSlEg?S sﬁﬁéﬁlﬂthtzﬁ&lérB‘ BQW%EI%XX-S[H%Imga e;[ chloro-6,7-

oun I nvention may ated f
pa@@ﬁ?@ﬁéwwﬁaﬁvﬁlM?Kﬂflbﬂ& Bdj ection, including
usi ng conventional catheterization techniques or
i nfusion. Formul ations for injection may be presented
in unit dosage form e.g. in anpules or in nulti-dose
containers, with an added preservative. They may take
such forns as suspensions, solutions or enulsions in
oily or aqueous vehlcles and nay contaln formul ati ng

e o Y L T B I I
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rapi dly sol ubl e gel atin-based matrices. These dosage
forns are well known and can be used to deliver a w de

w0 200ge7@B4 drugs. Most fast di spersing dosage fPCTEB2005/003989
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utilize gelatin as a carrier or structure-form ng
agent. Typically, gelatin is used to give sufficient
strength to the dosage formtosgrevent breakage during
renoval from packagi ng, but once placed in the nouth,
the gelatin allows inmediate di ssolution of the dosage
form Alternatively, various starches are used to the
same effect. The conpounds qf the invention may al so be
formul ated in rectal conpo t|onstuch as
suppositories or retention ej b
conventional suppository hase Uch as cocoa butter or
ot her glycerides. For intr adm ni stration or

adm ni stration by inhal gt
i nvention is convenient h;ve ed in the formof a
sol ution or suspension ray contai ner
that is squeezed or punped e patient or as an

aer osol spray presentation Eron1a(Pressurized

contai ner or a nebullzer use of a suitable
propel |4 4 xy ey rrolidin-3-yll-ethyl-methyl-

tri G ‘Hré’Ja'réb%rﬁJéﬁ& I&a@%mpﬁé @hé&émtﬁb rélac,fhlo\’k% ?%H%Qy-cmnolme for 4-

carbon_di oxi de or ot her suitable gas. In the case of
preosy P, V?é’ﬁxe”?%‘r‘ 8'§'6€FZ°“"I%MSd@§+é'B€‘/ﬁnﬁO ‘ay be det er ni ned
by providing a valve to deljver a netered amount. The
pressurized contai ner or néeb JQay contain a

sol ution or suspension of th i ve compound.

Capsul es and cartridges (e “Afromgelatin) for
use in an inhaler or |nsufflator ny be fornul at ed
containing a powder m x ound of the invention
and a suitable powder ba ' actose or starch.
Aerosol formul ations for ft rrent  ofiEty he condi tions
referred to above (e.g. mgrdaine) in the average adult
human are preferably arrangExammge #hat each netered

dose or it sg,"i'f[flmetmxv %fﬁﬁ&%oz{ vIP@ %ﬂblﬂﬁ?—ﬁ&@/y Bvr%leﬁ[g vi Qlethvl-amlne

about rnventi o

oviverired gigyilpdy fa&g@mmeth Saﬁst%t@%é&h'owﬁ {- d'B@th ﬂnfﬁ"rt%f@r 4-chloro-
r ag|g_inithoxpquihazdie. Mg (MtH)abee7480 ng. Admi nistration
may be several tines dailyI e g. 2, 3, 4 or 8 tines,
giving for exanple, 1, 2 o 3 dosgs each tine. A
proposed daily dose of the cygnpdtndNof the invention
for oral, parenteral, rectal hbuecal adm ni stration
to the average adult human™for the treatnent of the
conditions referred to ve is about 0.01 ng to
about 2000 ng, prefera 0.1 ng to about
200 ng of the active in FspL mula | per unit
dose which could be admni § 8 fhpigxanple, l1to 4
ti mes per day. Assay nethods are av ble to screen a
substance for inhibition of _cyclic_nucleotide
hydr ol ysis by the PDE 10 anéléﬁgggﬁEs from ot her gene

fam | i e8.7-Diihethaxy-@t8-momielireéi-H@uigoratin-2-alory)-pyrrolidin-1-yll-cinnoline.
Coﬁl%ggﬂeﬁ AnbiQhy %{gm'plé i %bﬁﬁﬁlﬁé{ Al cRiofd-67-QinekdRy-KMoline for 4-chloro-
concentration, ow_n or co arisons of |C50 val ues

acf 5§§“Q’“P%V'GP'F?ZQW@nMSé§'ZV ~activity is measured

using a Scintillation PrOX|n1ty Assay ( SPA) - based

nmet hod as previously described (Fawcett et al., 2000).

The effect of PDE inhibitors is determ ned by assaying
a fixed anmount of enzyne (PDEs 1-11) in the presence
of varying substance concentrations and | ow substrate,
such that the 1C50 approxi mtes the K (cGW or cAMP in
a 3:1 ratio unlabelled to [3H] -l abeled at a
concentration of 1/3 Kn). ) . The final assay vol une
is made up to 100m wth assay buffer [20 nM Tri s- HC
pH 7.4, 5 MM MCl 2, 1 ng/m bovine serum al bum n].
Reactlons are |n|t|ated mnth enzynmne, |ncubated for

NN SN o, NN PN . . Y A T N 1



extension. Using such assay, conpounds of the present
i nvention were determ ned to have an I C50 activity for

w0 niveloT2861g PDEL1O activity of |ess than about ROI/IB2005/003989
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.is added dropw se 8 nL
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m cronol ar. The followi ng Exanples illustrate the
present invention. It is to be understood, however,
that the invention, as fully d&ﬁcribed herein and as
recited in the clains, is not Intended to be linmted
by the details of the follow ng Exanpl es. Exanpl es
Experi mental Procedures Preparation 1.

5- Hvdr oxy- 4- met hoxy- 2- nitrolbenzoic acid. To

4, 5- di net hoxy- 2- ni trobenzoig aci d ywas added 6 M HC
(60 m.). The resultant yello Kt UMt was heated to
100 OC for 3 h, and then 600k t. The resultant
solid was dissolved in 100 of water and poured into
a slurry of 9 MHC and shed i The m xture was
extracted twice with et tat\e and the conbi ned
extracts were washed wt [ dri ,over magnesi um

sul fate, and concentrated gi ve 14. g of a pale
yel l ow solid. Recrystallizagjon,fnem ethyl
acet at e/ hexanes prOV|ded 107 % of the title

_____ -uinoxalin-2-yloxy)-pyrrolidin-3- vl] diethyl-amine.
4 MebireX ¥mdaty tbngcaﬁrp@I k@&blstlbﬂﬁ@ QicBloarcs, tdlelipky-@SioRfe for 4-chloro-

Con'poun_-S’[X pingelBdhy s

ner al Proce 1 to C6 al kyl.
?5% éyuyﬁq%gyﬁ ﬁ%( 'éﬁ%glc acid (250 ny, 1.18
in DMF (2.0 nL) mas added pot assi um car bonat e
(250 my, 2.36 nmol)and 2.1°© @qqlvalents of the
desi red di al kyl sul fate. The urelis stirred at 85 C

for 8 h, cooled to rt, dirafé¥w¥h water, and
extracted twwce with ethyl acetaty. The extracts are
washed sequentially w t4 N Na nd brine, dried

wi th magnesi um sul f at e, ong rated to give the
title conpound. General Pracegur@ 2. NMekEt

4- Al koxy- 3- met hoxy-benzoic acid ethyl ester. To ethyl
vanill ate and an excess of BExgmpleddm carbonate in DWVF

i s _addeﬁ-(%,h-@lﬁétﬁ&)(v%nghn& ijl Wum%%l'lh %a}l&w&rrafdln@]ﬁ] ethvl methyl-
desired dlalT%@ ul fa fure s stirred

SRR OB EhJRIEY 1P SR Tt FERTHInG, U aP Y Ry <BReine for &
exthiactgddimethdxy-atiinexalinel IMS (hbinfed4aid.r act s are washed

with brine, dried, and concentrated to give the title
conpound. General Procedure 3. N_

4- Al koxy- 5- met hoxy-2-nitro-b#& fc &cid ethyl ester.

To the desired 4-al koxy~3 ' <
ester (ca. 10.0 g) in 12 n

of sul furic acid at 0 OC
1.1 3t ure of sulfuric
and nitric acids at suct e f\o intain the
reaction tenperature bel Th@udd xture is then
stirred at rt for 1 h and psured into fbo g of cruched

ice. The resultant aqueous plarhple@1is extracted 3X

xiﬂ gtr hyI 7acet @ and' : h_e_ Y Ud.ﬁi?%:g:ylggééa%han H-\g?‘msetghevﬂamine.

c oﬁweared aineldrly 5i Exacmlegt | substituting Baxloapt y-diedetiokyrcinnalineh for 4-chloro-
CYAREAGRYLURESIAL RsRMY) s 4bg. titl e compound as a
 ow so nera rocedure 4.

2 Anlno 4- al koxy- 5- net hoxy- benzoic acid ethyl ester.

To a slurry of the desired

4- al koxy- 5- met hoxy-2-nitro-benzoic acid ethyl ester in

6MHCI in an ice bath is added in portions an excess

of zinc powder while maintaning the reaction
tenperature bel ow 25 0C. Wien TLC anal ysi s indicates
full consunption of starting material the mxture is
diluted with cold water and extracted 3X with

chl oroform The conbi ned extracts are washed with

bri ne and concentrated to provide the title conpound

as a white solid. General Procedure 5.

7 Al koxy- 6 nethoxy 3H—qU|nazoI|n 4 one. To the desired

e T . - I T 1 e




et hoxy- 6- met hoxy- 3H qui nazolin-4-one in POCI3 is

refluxed for 2 h. and then poured into a m xture of
wa2a00a0z2ed NaHCCO3 and et hyl acetate. The m xt UPET/IBR005/003989

stirred 15 min and the |ayers are separated. The

organic portion is washed with brine, dried with

magnesi um sul fate and concentrgfed. Silica ge

chromat ography eluting with 5:1 hexanes/ethyl acetate

provides the title conmpound. Preparation 2.

6- Oxa- 3- aza- bi cvcl or 3. 1. 0Olhexane- 3-car boxylic acid

tert-butyl ester . A mxture of

N- Boc- 2, 5-di hydro-pyrrol e

MCPBA (54.1 g, 314 mmol) in enéN(500 m.) was

stirred at rt for 24 h, afier y#ich the suspensi on was

filtered and concentrated. The resi due was di ssol ved

in ether, and washed se ntiallyMwth 10% sodi um

hydrogen sulfite, 1 M ' The sol ution

was then dried with mag filtered and

concentrated. The residue by silica gel

chromat ography eluting with 85:15 h es/ et hy

| acetate, to provide 8.85 gE£380 f the title

conpound as a col orl ess 0|I—J¥m%%%§ation 3.

atly 4 ’ indlin 2yl axip)-pyerpliglin-1-yil-cinnoline.

t eF’lte éﬂ ¥|h1|l t%rExaﬁTp@(ﬁ sgbstltutm 4-chloro-8,7-dimethoxy-cinnoline for 4-chloro-
cafggéyllc acid tert-butyl

IC c
5 ’fy'h‘@”azf en’}‘?ﬁw H)d“/ét'h at 0 OC was added 3
nDIar equi val ents of allyl |jmagnesi um brom de,
dropwi se. The m xture was Warpe Byt until conplete
by TLC anal ysis, and was the nched with saturated
anmmoni um chl ori de and extrs {~wFth et hyl acetate.

gN_125.4 mmol ) and 70%

Silica gei chromatography elutingyzwth 5:1
hexane/ et hyl acetate to e 141<{nmgy (41% of the title
conmpound as a col orl ess . NBoc Q cPreparation 4

. 0]
3-Al |yl -4-(qui noxal i n-2- onxy) pyrrdL:ﬁ|ne 1-carboxyli
c acid tert-butyl ester. To

S-al | yM hydr oxy- pyrrol i di neEXamplg $bhxylic acid
t ert-b U@ Y DirRsth -4 Yaqubdblif-yio) 31 . BT irolidiyi T Wﬂﬁollﬁéj dedprepared

r U|valents tr hen ni ne

ol BT FAEPS " oPeastiin LHSTOd TR APoE T QIRP ol 5 -ehioro6 -
10 of didetyoryrin@kdine. M&@A%Imlxﬁé??%as stirred at rt for 4

h, and was then concentrated;to a slurry. The slurry

was di ssol ved in chl orof orm@and skhed sequentially

with 1 N sodi um hydroxi de, 109 ri%]acid, and brine.

The organic solution was c and the residue

chromat ogr aphed on silica gel eluting wth 5:1

hexane/ et hyl acetate to give 96 49 of the title
compound as a col orl ess w” epa ion 5.
2-(4-Allyl-pyrrolidin-3-y oxx‘)gujnoxallne To

3-al Iyl -4-(qui noxal i n-2-

yl oxy) - pyrrolidine-1-car boxy*d%m@gi;d tert- butyl ester
in nmeth Iene chlorld e ,

trifluofs 2 ; :
ungunhazdmamre;med)gldeﬂ(;tcaEbdnmg M&(Mﬂt)mtmmaaz ed to
give the title conpound as a colorless%pll Exanple 1
4-[3-Allyl-4- (qU|noxaﬁTn 2-yl oxy) - pyr Edhn-1-yl1-6,7
- di net hoxy- qui nazol i CPdfe2-(4- Sf%/

al lyl -pyrrolidin- 3d% y) - qU|noxaI|n (0.2 nmol)
in2mM_ of THF and 0.5 m _ of maten?m@s added 3 nol ar
equi val ents of potassi um bi carbonate}=afid 1.1 nol ar
equi val ents of 6, 7- di nmethoxy-4-chl qui noxal i ne. The
m xture was heated at reflux for 24 h and then was
concentrated under vacuum The residue was

chr omat ogr aphed el uting with 2: 98 et hanol /et hyl
acetate to yield 29 ng (29% of the title conmpound as
a colorless oil. Mass spectrum (MtH) mlz = 444.3.

— ~
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gel eluting wwth 5:95 ethanol/ethyl acetate to yield a

colorless oil. The oil was treated with ethereal HC
wanweooneentrated to provide 19 ng (79% of theCT/iB20&5/003989

conpound as a white solid. Mass spectrum (MrH) mz =

446. 3. Preparation 6.

3- Met hyl - 4- oxo- pyrrolidine-1, 3gfdi carboxylic acid

l-tert-butyl ester 3- ethyl ester. To

4- oxo-pyrrolidine-1,3-dicarboxylic acid 1-tert-butyl

ester 3-ethyl ester (1.02 g, 4.0 mol) in THF at rt

was addsg,iBdn(4s. 14mlh%xallrﬁ§1v%&v)%§rrdiﬁ|ﬂe 1 'Zoéj@ﬁk%xbl%n&ld 1-tert-butyi

(4.0 was added and the resulfant m xfu
st%édm}éM—he fens A mPrige of &Pxﬁf%xwgmk?k?ﬁée%ﬂ'?aé*e%"caﬁ?&i 'riRg-butyl ester
I esoethgingste| (B10ry, 28@smpal)t 2-tuinsnelthob@tareg 3ot homa)f otphenylphosphine

aﬂe"‘mﬁ 5 n&%}, Ay Sn%ila?o%‘ic%#b%!&l%@ rﬁ% r%ﬁmf)\m #8F 886 mL) was

ani C t1ons vve
5 nmegjirned ialif® §©If¢rat &, Thej mwereewaaamledoﬁe@wwm g@thylsn¢ iclderide, washed

getkNlc"éh\Knmt I@g{a@i’-hﬁncg dnde DRXBDLSHRIIN, dﬁ@@taﬂﬁ €bncentrated. Silica gel
%#rﬁ%ggarg i y| empé g\g}gmgefrﬁtﬁ/’]glylacetatg C?)”Prg\l/'}ged ?%9 g (93%) of the title

4 ddvrghoond/as3armastdngtouspsalid oS (M+t®=13784di car boxyl i ¢ acid
1-tert-butyl ester 3-ebhyl ester. To
3- et hyl - 4- oxo- pyrrol iNi pggd, 3- di carbcﬁ‘yl ic acid
l-tert-butyl ester 3-et/hyl ester (37 .0 nmol) in
et hanol was added so@li um borohydri de/ (19 ng, 5.0
nmol ), and the resuly Nt mxture wasjstirred at rt for
1 h. The mixture was<gi'| uted vvithvv§t\é and extracted
e

with chloroform Th Xxtracts were ed via
filtration through cotton and conc ated to give 223

10 (82"/E_e_>9£raﬁ6he 36.1 B4 UiISXERC2L AR Byrdlidid- O dRSHoRylit - acid 1-tert-butyl

Ll
ar a8y PEuRREy PPN 2 icetedie, A9 TR Rl 2 et
es@%er (49F5rre@aﬂr3é3dnrsolhm imeettapolt(t0 pi-Japiag bath tampsrature was added 1 N NaOH
Pr @@%L@tﬂ%rbo%tlon was stirred for 3 days and was then aCldlfled wnth 10% citric acid. The

(6 Di net ho}g(ﬁ% %w nazol i n-4-vD- 4- hvdr oxg bé%} §t¥
IR S S TERIBRS e HEh oYY CRECR AN B ofact were
15 si drickdavid pastapexraughl eecoliorEx&lagphec@centrated The resndue was crystallized from

.1' {@%Zé @%tﬂ%é{atgw rgé\%&l 318149 S tr?l H@M’Bﬁha 45 é%‘té‘ﬁb’\%ﬂbr

oxy) -pyrrolidl ne-3- carboxy Ic acld
ester . To Boc
1- (6, 7- di met hoxy- qU|n B¥ n- 4-yl) - 4- hy r&myés-nethylpy
rrolidine- 3-carbo Ic acid ethyl e r (37 ng, 0.10

mol ) in THF was adgle\d 5 ng (0.12 m¥ol) of sodium
hydride. The mi xtufle Wwas stlrredfon mn, and then
2- chl or oqui noxal i n@es added. The ture was stirred
at rt for 24 h, an hen was quench
extract Sd Wi
el ut i ngELeREgY ¢
coﬁm_lﬂsgu_ﬂ&ﬁ.’t_e_ﬂfe aﬂt(nwncbxatuf-ZJNhey)ovrrolm\me% 2H®arbomylet m 1-tert-butyl
20 ané’stgr(ﬁfﬂ&g DA m?-h%F/ L{HéThﬁérQiMé @@%@ Ry rﬁrln@) %ngaﬂﬁne (0.505

drochloride salt in anount of Q%(a .
I\/a@g’%é@%t"r B ¢ Miajution 1o 1) greiiopp &parda B ) s e 506 wi 1
3. FropAnephdspioniqucidoptlicdnmeiridd (283 mox@44aymmol).i Tthie mextdre was stirred at rt

. Cf%F Qgﬁ% Er?c{ \ﬁgsftﬁje n@%ﬁéﬁé& Wlth y ISA'OA{‘-E)édOs%rQL% v%&z&% fm t h. C'\fhe organic

sonnalen@i nvasf repayed; ﬁrleﬁbﬂwamcoﬂ% ands eangenteaiedaSdica el ghegnatography

25 f Oélutﬂ'}g5mih,me’ilﬁ‘sﬂien%féﬁloh{dél/rhléfﬁadéﬁ@8i2?éj’é%Gd5 ey (4 )LEf tiﬁé titte compound as
nder l./‘acu m The solution was dil uted W|th 60 of

Wwth vvater and

et%y@on%%P te and the m xture was stirred for 4 h The
resultant solids were collected via filtration to
provide 2.97 g of the title conpound as an off-white
solid. Preparation 11.

1- (6. 7-D nmet hoxy- qui nazolin-4-yl)-pyrrolidin-3-one. A
m xture of 3,3- dinethoxy-pyrrolidine (2.97 g, 17.8
nmol ) and 4- chl or o- 6, 7- di met hoxyqui nazol i ne (4.38 g,
19 5 nnDI) |n THF (30 n1 )and satd NaHCCB (50 m )

o, o



di met hoxy- qui nazol i n-4-yl)-pyrrolidin-3-one (78 nu,

0.286 mmol) in THF (8 nL)at 0 OC was added a sol ution
wo@Rooaetd2gd magnesi um bromide (3 Min THF, 143 PAT/IE2065303989

mol ). The solution was stirred for 10 min, and then

guenched wi th amoni um chl oride. The m xture was then

partitioned between water and get hyl ene chloride. The

organi c portion was dried and concentrat ed.

Purification via silica gel chromatography

(MeOH CH2Cl 2) provided 38 ng (46% of the title

conmpound as a tan solsid. Exanple 4

6, 7- Di met hoxy- 4-r 3- hm§-(quinoxaliH-%-MLoxy)-pyrro
l'idin-1-vn-quinazoli . Prepared siqﬁ?ﬁ}?y to Exanple
1. Preparation 13. %

S—Benzyl-S—hydroxyw}ywrol|d|ne I -car ylic acid
tert-butyl ester . 3-o0xo-pyrroli -i-carboxylic
acid tert-butyl es (1.50 g, 8.1 1 ) in

t et rahydr of ur an in an i ce bath was added a

sol ut i oRregaratiom N XY R ineqgd-¢afeoxylie acid dimethylamide.
tePfe:’ﬂhl’jéﬁiélﬁflbﬂyaﬁ P(e:bzraaormml 6 1 m _). The mi xture was
stirred for 1 h, and then was wapged tq, rt and stirred

for 16 h. The nixtune was then conc lriged and

o

24 m )
3% j

wu!

partitioned between‘stimeme,and water . pH was
adjusted to ca. 2 wth 1 MHCL., The or tawgor tion
was dried, filtereg and concentrated. lica ge
chromat ography elutilyg with 4:1 hexangs/ethyl acetate
provi ded 700 ng ( 9 of the title cofippQund as a pal e

yellow oil. 1H N 400 MHz, CDCl 3) .40 (s, 9H)
1.68-1.78 (m 1H), 1.79-1 88 (m 1H) \2.39-2.45 (d, J
5= 23.2 Hz, 1H), 2.86 (s, xa@g,g},s 3.36 (m 2H),

3.38-3.45 n1 ZFD Preparatl
3- Benzy =& ¢Piathoxy-quinazgiin-4-p)-gafguinoxalin: yloxy)-pyyrofidine-2-carboxylic acid

Pr diprthalbin@e §repaEbH|sNWIy(téﬁQaerrE1 NEDBGEN) niACE 4338t )
1.90-1.92 (m 1H), 1.99-2.07 (m 1H), 2,99 (s, 2H),
3.04- 3.13 (m 2H), 3036;3,43 (m 2H. {xanple 5

3- Benzyl - 1- ( 6, 7- di mef hpxy> qU|L@goI|n- - opyrrolidin-
3-ol . Prepared sim arly to-Example ™ M5: (MFH mz =
366.1 ) Preparatlonf&ﬁ (6 )\\

J- Di met hoxy- qU|nazoF - 4- yI) 4- hvdr oX

pd i di ne- 3- car boxyl aci d et hyl estéij To

4- hydr oxy-pyrrolidine-1, 3-di car boxyl it aci d

l-tert- ti r2- ethelst-@nin 6:22i2-3-yixy)DSPolidimed 1 )carhioxylic acid

10 ”ebh}Hufzn@st&h+&ﬁ '(cﬂﬁn g%? ZrUong/)h;YWr%hog%dPQ dlI{récﬁ&@: {&d—) -gartTtJ?ﬁ/I ester 2-

solutron was stirre was t
wi PEthyiesisr 6396 e @ 25 nmol))n 5Opﬁ|3 oftesrahygwiufgnsat —78 °C was added dropwise

coaaenissiatoncht nihm:fh %mmhth}ﬁe hp?ﬁlb%@thé\ﬁ@ 1adeled. 1:S_aﬁer5|§ttTﬂQ mixture was
etr I or ur
Y R AL R P L

Thedditior olit 25 wlawatbed®®d. t 8 NEDHC aad 685 til pf vederoVie reisgitaht suspension
15 Th§adlsitddr 6t Waélep%%?dagud dhd Lgofr‘c@ Wlérrehre%(/&r vxaaﬂﬁjahon through celite.

extract ed ut anol m xture

p uFP'?‘ie%tEFt'BT/ oidpe filirats groyded 080 mg ofihq fije é?rn@ﬂun%@%@ agle yeligy foam.
2 h. The solid was col lfected via filtyation to yield
869 ng (29% of the tiiif%@onpound ash.a white powder.
Preparation 16. OH

3- Hvdr oxy- 4- (|sopropyﬁ\nethyLJﬁnlno%aoyrrolidine 1-car
boxylic acid tert-butylVNester. Thi g7conpound was
prepared simlarly téfghe publ i shed=pf'ot oco

[ EP0485952A2] . [ MtH| z = 259.3.P455arat|on 17.

3- (I sopropyl - met hyl - am no) - 4- (qui noxal i n- 2-yl oxy) - pyrr
olidine-1 - carboxylic acid tert-butyl ester

Prepared simlarly to Preparation 4. Preparation 18.

| sopropyl - net hyl -r4- (qui noxal i n-2-yl oxy) - pyrrolidin- 3-
yll-amne. Prepared simlarly to Preparation 5. 13C
NWVR (CDCI 3) 17.6, 18.0, 32.7, 51.3, 51.5, 53.7, 69.1,
80. 9, 126 9, 127.6, 129.1, 130.4, 139.5, 140.0, 140.5.

p—




Prepared simlarly. M5 (MtH) mz = 447.2. Exanple 8
i -(6,7-D nmet hoxy-qui nazolin-4-yl)-4-(quinoxalin-2-ylo
wWog0060y2801 i di n-3-yl | -ethyl -methyl - am ne. PrRQEIB2A05/003989

sinilarly. M5 (MtH) mz = 461 .4. Exanple 9

I - (6, 7- D met hoxy- qui nazol i n-4-yl)-4-(quinoxalin-2-v]o
xy) pyrrolldln 3-vn-di net hyl anjpie. Prepared simlarly.

M (MtH) m z 419. 2 Exanple 10
[1-(6,7-D wethoxy qui nazol i n-4-yl)-4-(quinolin-2-yl oxy
)-pyrrolidin 3-yl]-dinmethyl-am ne. Prepared simlarly.

NB: IP_Rgpzma _46 4@ (é)umm—lvﬁx%]ovrrohdma yil-methanol tnfluoroacetate A
(6 7-Di netnoxy-qU|na20||n 4-y % qguinol 1 n-3-YlI

) ﬁmpﬂ%qﬁ.?dwﬁcoswwthyl il FHETpn- ?aﬂwépvrfpk weat-eRIbivie pet Hev%uty' ester

MS(500 Mgy 481 msl) 446 .strredExangth@enk2chioride (40 mL)and trifluoroacetic acid (4

|6| rgﬁ_ﬁ\ r'ﬂgoig%xéfhe mlxturen\éa%g{ﬂennoc);(o%lcl l?ra%d ijéée’%cuh%n tg Iyl Blt Etl%%ompound
5(Nﬂ$ﬁpr§OM73 4. Exanpl e 13

6, 7- D net hoxy- 4-r 3- nor phol i n- 4- yM gui noxal i n- 2-yl ox

y)-pyrrolidin-1-yll-qgfinazoline. ,Ep simlarly.

MS (MtH) nfz 489. 4. we 14 o

6, 7- D met hoxy- 4-r 3- (4- net hyl - pi per azi 1) - 4- (qui nox

al i n-2-yl oxy) - pyrroL}Q|n 1- yIIqU|naz e. Prepared
simlarly. Mass spe trmnw(N%FD mz = §q2 4. Exanple 15

Prepared simlarly.¢ %T

- (6, 7- Di et hoxy- qui’hazol i n- 4- yl)- U|noxaI|n 2-ylo
xy) pyrrolidin-3-yll-nmethyl-amne . (MtH) mz =
345.3. Preparation 19. ~ Example 56
3- Met hy G&thanol

boxylic
Pr E%ﬂmb_p[_@m A nmt@rlgacpfdﬂ-l(wog@m -2-yloxy)-pyrrolidin-2-yl]-methanol ftrifluoroacetate

10 3 (3@5%@/'1 745‘%%'%(’ 2 3AbRD) 7- &m@%@kﬂ@%éﬁohrﬂb‘ @28/ 5 OX Y3 mN)! &di potassium
I nNe-

3. RREgeahh B9 oo O hieh RS e pp T e (R ) wes hested t
c ardiioxfpr 1168 haend thee ras [sabgentraigd, atilute@ 40h sgtura@ed/diumbicarbonate, and
mTQJ(t)a@tQHI tﬁr@é ecHBél @ffﬂ Fh%thgllgﬁe 'T:glorlge(ﬂl'hmwombﬁ &trg&s Qfere dried over

hyl ene chloride 1n an Ice was ad acetic
anﬁ?ﬂ’ﬁsﬂé‘ @ﬁ?tqrgfllte@d7gn%%meat§at%d soliGH ig@ncrlwﬁmgtopﬂgpl'&: eluting with
15 me tayhlylemechidiidefriethanol The pealidst Bohmyasa gdllbw o drhatoil wee dissolved in 2-
ba y t 4 I
e h{&aérngm%gcfs ?é\%@ﬁ\é%lg%s %ﬁ%g&fﬁ%@%ﬂé@és aggi(?cfé gg% WE}«UJ @Ss concentrat.ed
coRekierrasidue eystgllispd froom ety aseiatefieorfapened te GRRYEENT7 89 &f the title
paksmpoahd ayver siaRhiteRBoRMaRT S MrH)2n/d = 434.2.
N- Met hyl - N-r4- (qui noxgl i n-2-yl oxy)-pyrrolidin-3-v
p- acet am de. Prepare s&f1larly to Prepamat|on 5. M5
(MtH) mz = 287. 3. e
N-F1- (6, 7-Di nethoxyeqU|nazol+np4=y|)-4- uitoxal i n-2-y
ony)-pyrrolidin-SN%hI-N-nethylacetanfﬁe . Prepared
simlarly to Exanplie/t. M5 (MtH) nf z hg5.4.
Preparation 22. 3- roxy-pyrrolidine - carboxylic
+ acid tert-butyl ester. To 3- hydroxyp oI|d|ne (10.0
209, 114. B.gmpldand, trj gt {

met hyl ene oride—2 1ol A{gnoxalin: .-." -pyrrolidine-1-
ov abaglinngaid tert-buisy estefuw RaitiEed m@ﬁm ef 4-mingxayin- 21y1C5<y)g3yrrolldme -1,2-

MMBicrboxyiLadid X—lé}*{—lﬁjtw\@s&eﬁ/@hﬁﬁﬁl ds@r (1. o1a@dz St kb ¢h Tier (26anL)at —78
terial was then washed

h. The or WAth

o RE O B PN vl bl Do jaeaga drrdtof 49k 0o mu)

pl dgpwiaedrheonigiers wast sticted Tnel ir, @sd thee wemrsed to rt for 6 h. The mixture was
25C h Eh%ﬂ'ggr‘ﬂﬁﬂn@@ P@tq’e&rhétﬂéjr%nd Wa{elr cén@ ﬁ{e o‘?ééﬁtc'p@ﬁlow\/\fag dﬁ&‘ ovtlzr r{l!agnesmm

hexan acetate provid e Co

t haultsiep fikeredt anglp cwcg'ltr@@g%smcq_ HGNWO'(“@G@""‘WHZ elutrﬂgcyvgij hexanes/ethyl
1. 42etdts (3:Dhovidéd 885 rhg 88 %) 07 th2 ti)e, co&.p&ﬁhd%s 2paledelialy feard. 3

Hz, 1FD 3.27-3.30 (m 1H); 3.32-3.50 (m 3H),

4.39-4.43 (m 1H).Preparation 23.

3- (Cylnoxalln 2-yl oxy) - pyrrolidine-1- carboxyllc acid-
tert-butyl ester A m xture of

3- hydroxy pyrrolldlne |-carboxyI|c acid tert-butyl

e




qui noxalinol (11.8 g, 8 1 mmol ), tri phenyl phosphi ne
(17.0 g, 64.8 mmol ), and di et hyl azodi car boxyl ate

W@ DebsD70284. 3 g, 64.8 Mol ) was stirred in PCT/IB2005/003989
tetrahydrofuran (250 nL) for 2 h. The m xture was then
concentrated and the residue dissolved in nethyl ene
chloride. The organic sol utiongmas washed sequentially
with 1 N NaOH and 5% citric acid, and then was dried
t hrough cotton anc concentrated. Silica ge
chromat ography el uting with hexanes/ethylacetate (3:1)
provided 15.4 g (91%-.cof the title conpound as a

colorless sem solidN Mg eM-H) mz = 316
Prepar ar ati on 24. ZBLerrolidin-B-ylox quiHnoxal i ne.

Prepared simlarlyQo Preparation 5. anple 17

6.7-D nethoxy-4-f3&%Qyinoxalin-2-y|oxy}“pyrrolidin-l-y

I 1 -qui nazol i ne. thgfred simlarly to anple 1. A

m xture of 2-(pyrr i di n-3-yloxy)-q xaline (10.5

g, 48.9 nnDI) 6, 7- dlnethoxy 4- chlorqu|nazoI|ne (11.0

g 48. oPrapaianon A olcd 57 Maenll AaVIBHNRYIE olidin -\R-iopan-4 Al. Prepared

MMaahari nnia&HQQQ@ nm_.) and water (100 nlL) was heated to
75 0C for 16 h. The m xture was ggncenfrated under
vacuum and the residue was di ssol v&d jn)net hyl ene

chl oride. The soluti was hearonist iYIN NaOH and
dried through a cott pfﬂg. The sol utl s then
concentrated and thg_resul tamt—brown peamSRas

chr omat ogr aphed ong%éfjca gel eluting wth 9:1 ethyl

acet at e/ met hanol to pfovide 17.3 g of” of f-white
powder. Trituratio v t h et hyl acet net hanol gave
15.0 g of an off-white powder. The s d was suspended
51N isopropanol and treated wth 1.0 nolar equivalents
of sulfuric acid. After sti erni ght, the solids
wer e aﬂmﬁm&mWWmmMWﬂmQMiﬁ4w@£@Lg%M@mh&wpmmwzd

ti R)@fbcﬁl umxta@ oaZW(qtuﬁloMHQ%ﬁoxy)Wﬁ&|dﬁ1FLeQI—|5rU§Qn(2MTHD chloro-6,7-
a
Si (ﬁq‘uetg?)fygmp%zo@ea%é) goti§s \15? 8%?%%1\@% g’(lrreé in ?etrahydrrcﬁ&an ?1d0 mL)and

4-wer((8 nE)HGRYE frin 86 bXTluqpy wae bddbidrand thel rhixtGre Avasiwasbduiax y1 00 °C for

10 O#B%gzﬂ]éhtﬂ&ture \k@ e_rbtra{gd ngg%guu ”E}?é Pes&ig was dlluied with satd.

oxVv-4-r3-(nap hth OXV) - pVvIro

| | NafifPradrsh Priacteqiigee §'E5‘é%t“|*“ﬂl methviers chlprzder The zopbined extracts were
EXdil’éﬁ v p&@sage through a cotton plug and concentrated. Slllca gel chromatography eluting

?h %Jthﬁlgrﬁé f:l’%lr deé %%ha% O@Vb rpﬁ)‘(/lrd%ﬁ)ﬂghéj é’ lllglght6dr7_ndéongt This was
40®sger1gg(émpetgyl 2cefate jand the solids were filtered away The filtrate was concentrated

15 E] Q}d%bh%b(mﬁa&ﬂgfa@ﬁéﬂ Iem?ng/\thMﬁw a&dtaié/ﬂ]eﬁab{dl @efé)w@re\z&mm mg of a
rile

o BRSBTS e Beoled in Brfonndly s 0 Vs S5y pips acdea.
i @wmemnahorpququhqtﬁlel qeapoundvissyelbpamwdarMSNMHH) mizz 462.3.

436 2. 'ﬁ%@lﬁper%orggescnbed and claimed herein is not o be limited in scope by the

y- %Plﬁg?’gl%q%ﬂ’é nt Eegno é(%gé%ﬁ% [ﬁrlﬂ%% kﬂ%%erﬁh(}z/jl ef\tengec} as lf(ustratlons

20 Exefrsplegal 2dpects of the invention. Any equivalent embodiments are intended to be within the

4 é'c% égf ﬁ‘nsqh WWdeQE‘ev%&YQ mga'lﬁd'a%df%f rﬂhelln%rlh 15 ad#ltqgﬁ to those
ox- UInaZO|ne S's SIIEX

25shown and described hereln will become apparent to those skllled in the art from the

4 forkgidg lds€upip@p0 Bychpmodifosidnsyre @b iitternted -ty |fdz|l- Withir the rsebpe of the

%%pﬁ%dgglqglne Mass spectrum (MrH) mz = 394. 2.

4-r3- (I ndan-5-yl oxy)-pyrro]idin-1-yll-6,7-dinmetrioxy-q
ui nazol i ne. Mass spectrum



(MtH) mz = 392.2. Exanple 27 6, 7-Di met hoxy-4-r3-(
aui nol i n-6-yl oxy) -pyrrolidin-1-vn-qui nazoline. Mss
w@pwerasds (MrH) m z = 403. 2. Exanpl e 28 4-r 3- ( BP@EB2005/003989
pyl - 3-yl oxy) - pyrrolidi n-1-vn-6, 7-di net hoxy- qui nazol i ne
. Mass spectrum (MrH) mz = 428.2. Exanple 29
6, 7- D met hoxy-4-r3-(2-metriyl -ggsi nol i n-6-yl oxy) - pyrrol
i di n-1-yll-quinazoline. Mass spectrum (MtH) niz =
417.2. Exanple 30
6, 7-Di netri oxy-4-r3-(7-nmetri oxy-napht hal e
p- 2-yl oxy) - pyrrol idin-1- y'Wha‘HkéidlﬁFr{éhi ne. Mass spectrum
(MtH) m z 432. 2. Exanpl é
7-Di msthoxy Aoqmpoped %?%@W'%bpht hal en- 2- yl oxy) - pyrr ol
[
4
6
I

di n- 1-vn- qui nazoline . Mass spectrum (MrH) mz =

32. 2. Exanpl e 32

, 7- Di nnet hoxy 4-r3-(qLii r?ol in-7-yloxy)-pyrro[i d| p 1l-y
| -qui pazolipQ Mss spectrum (MH) mz = 4083.

Exanpl e 33 Ry X\

6, 7- Di met hoxy-4-r3-( f g- 1-?* ¥xy)-pyrrolidin-1-y
| | - qui nazol i ne Mass sf ( M+H) rt12 = 402. 2.

Exanpl e 34 ‘ 7
4-r3-(|soquino|irh- '|n1yI167d|rreth
oxy- qui nazol i ne ."2Mass spectrumiMtH) nlz =
403. 2. Exanpl e 35 4-r3- (| soqui nolj n-7-yl oxy)-pyrrolidi
p- 1-vn- 6, 7-di met hoxy-qui pazol iy Mass spectrum ( MtH)
nmz = 403.2. Exanple 36 <

6, 7- D met hoxy-4-[ 3- (pyri di n- 2\ vyl axgz.ﬂgyrrol idin-1-vn-q
ui nazoline . Mass spectrum ( z = 353.1. Exanple
37

6, 7- D met hoxy-4-r3-(pyridin-3/yloxy)-pyrrolidin-21-yll-
qui nazol i ne. Mass spectrum (N¥H—AT z = 353. 1.1 Exanpl e
38

6, 7- D met hoxy-4-r3-(pyridin-4-yloxy)-pyrrolidin-21-yll-
quéreaRiArnaceuticalibeseriplie 52l pal\akdadprogiug therg®3. 2. Exanpl e

39 wherein X, Y and Z are each mdependently CHor N WIth the proviso that at least one

& Tl Rk B P e SN PRE Fovh oy 3 2 oo

388. 1 . wheraim®, &2 40d Rsleref lndependently H, halogen, C=N, -COOH, -COOR;, -CON
10 J- Q‘RIEG:JSQXYNF%R' NRABLRY -OWD(dO)CQ )é}%ﬂ 8lidy r%ebﬁb@i;ér?( hetbOX@-Co)alky,

l'ine- car boni'tril e MasS éI\/HrHP
4263 é)s)hplpglb\ér(gg-p@ﬁlkgyl (C?_-Ce)alkynyl -O- (C1— s)alkyl, -O- (Cz—Cs)aIkenyl or (Cs-Csg)

S- EedeRyySr; Wiksh TR X3 angr R0 biedndegeridentyr-Day-Ci alk@ GOE(C,-Co)alkenyi, (Ci-

te t .
S K T o f 0 5 7 g v

te?QmBQEQC&/‘Pf%@ta tOPS‘('fB“t??ge 973 mmol ) in nethanol (25

15 ML) WasWa@}died??,campRQr atd fraspend@ty dH,(@1-Coyakyl dr. RR-Cro)aryl said aryl
the m xture was

Afte ti kL aver  Ni
parqtgo?a" l{'%% \‘/’\V/gen rretrﬂor%(51 ng]klylcﬁ’rou(ﬁ)e and water. The
or gani ch@IPltl |R®ﬁnd/\Bsar@rqaéhi indeppneenty HabalepeandOORs, -CONRsR,, -COR,,
chiryat cmamerbrel At LaGaidhB-oH, HRt BBR,, 2CRL HNTANIBNES,-Co)alkyl,
tof\(fé v E:h title corrpound Preparat|on 26.
1?!@’(3’4 (glaﬁ%%l i n- 2-yl oxy>pyrrolidi ne- 1- car boxyl
20ic acid terthbutyl



ester. To 3-hydroxy-4-nmethoxy-pyrrolidine-1-carboxylic

acid tert-butyl ester (235 ng, 1.08 mmol)and
wQ2walorsgui noxal ine (213 ng, 1.29 mwol) in  PCT/IB2005/003989

tetrahydrofuran (5 nL) was added a 60% di spersi on of

sodi um hydride in mneral oil (51 ng, 1.29 mml). The

m xture was stirred for 3 h, agd then was partitioned

bet ween met hyl ene chl oride and water. The organic

portion was dried, concentrated and chromat ographed.

The product fractions were pool ed and

concentrated. Exanple 4 1

6, 7- Di met hoxy- 4-f 3- met hoxy- 4-

aui noxal i n- 2-yl oxy) - pyr i di

3-

met hoxy- 4- (qui noxal i n- 2-yl|loxXy) - pytrol i di ne-1-car boxyl i

c acid tert-butyl ester (373 ng, L.0 mmvl) was added

nmet hyl ene chloride (5 nL)a i fiCuHn oacetic acid (5

m). After 10 mn, the golAtl was concentrated under

vacuum and re-concentrated again from5 nL of

chloroform The residue was dissolved in water and

washed with ether. The aqueous sol ution was then

baghddiediswdrih; 1 N Na(]—| and extracted twice with

nmet hyl epe ch ori de. ct

ConcantDdt GHEoT AR BPR 8 e GEERIRE B of (o bt and when W i
5 t etartmhyid el ineaopti¢riliyrs)tstitdted dy inatvigenl -S8Ni -GRAY, caPBBnatONRsR,, -

wagoRrddes Rl SntebH, 0Jdio 6-(§’1¥)af}/r G\Shtbefrrger@oeFed heteroaryl (C+-Ce)alkyl, (Cs-

di net h |
o e e e 5o ER. R Geory or (05C2)

m Alasley,was cooled to rt and partitioned between
met hyl 0 Y i on was
et o SPBrARRORE, Bt b T i ot
10 concent¥ &t @ﬂd R'ﬁﬁ%ayroégt?f@t)’ecomg‘ettctf@%i‘t %@’CW g 4 M
met han th&elm is (fherfyd, nabhthyB offE®! th 6-rdneted hete@atybringt Wedh heteroaryl
re duc und uum and. th ] :
L RLBRR SRS B B BT Bl o, ne 0 o
f i hqtqr@ﬁtqrmqsqt@tqgrf@m oo 2itrﬁger( emgio,@ulf@ﬁ withhietprevise that said heteroaryl

Rfbt Q:%nt'aﬁw t®o rb\ﬂ%&&@ Bi(ﬁfeh GRreRbr two MBS EenPREIRA atbMs, and wherein
rep

ar
15 5 Eaebe - BR,F PORTnERTYR DA ity ST 4RI e PR ros may
neepibonathab@ csuysttututeoamttﬁroneme—tb tirsd substiteants ifdependently selected from (C4-
géitym{:ﬂro@%r&%f Rbib dHube-, i ((ﬁﬁf&@&r&)}alﬁyl aec, ééﬁ(c&y I¥Yalkyl-, (Ca

t d f
ZZsgwxme}e%wgpéqasqsmcle?kve PR AR A R S

0| t3 8( the8bared)hélerddycioaiyl,)hydrbkyg(343i méravepediteieraycloaliet] ahd (C4-Cs)alkoxy-
20 r‘g Hema_ %:chﬁete%éé} ﬁé&}?ﬁﬂ%te“nt Lé’(jj a ng Qﬁdxgeén éc%aﬂ?l?n?yo?e optionally

tant mXxture tirre .
esqkestltutwéwﬁh 1 Pehaigs. e MEPreEOTRoR HET GORBORIEF helsrogisRely! moiety
anghay heindépeheinty v@stitties v fren ohéttoma'teétw1m)%lk9lfdr péngliegroups; or
The organi c. Lution %
dried t rr]e()r(laJ'aﬁA(?ésot? gntO% oér%]gﬁejerﬁ 9 @8 ‘R"ﬁé rl;été:rdg ﬁég jused to an
ngmty:fazq Hpyridd, pyrgm@@my@gq]d)y@yazg qf(pymlq) egeyp, and which heteroaryl contains

25 01 brorf? BMVf&klh@t@ro%%ms selected from oxygen nltro§en and sulfur, with the proviso that

Xy§al<§§ﬁ1erg$r&%fnﬁé;ainott %fg LY@?DCX%‘G XtyC)X&g%”l &ﬂ'ltsgqoﬂ' ;a/(il) Ia(gé&enysu%ur atoms,

A endxwherain efich of the foregoing fused heteroaryl rings may optionally be substituted with

3- b bhe Utﬂr)é% sthsREAY |nd§del1@ernw Qéfé/c)ted‘]froﬂy(@ @g?&@frcrhﬂ)'rd HrBmo-, iodo,

ﬁ'r-’rﬂlfloiogarZ gégwltb)%a)l%ﬂ‘igl t ?é %yg%x@eilgsem.r&%f )alkgxy-(Cr% )g]kyl- (Cs
30t r cphermylqtosiphi (&-Cybalkyl, (2:-Gdcyninakoxy-, &ByelCs)alkoxy-(Cs-Cs)cycloalkyl-,

?%kﬂ?&g@ﬁ%&%%%%@% %yl?ﬁ?ylﬁ]%'xr?%rﬁgere ete‘?%cgagéf@( %W:I‘ r(@1rbg Jalkoxy-

concentrated and the residue dissolved in nethyl ene
chl oride. The solution was then washed twice with 1 M
NaOH, once with 5%citric acid, dried through cotton,
and concentrated. Silica gel chromatography el uting
Wi th hexanes/ et hyI acet ate (9 1) then prow ded 745 Ny

g- 1-yll-quinazoline . To




provide 480 ng of the hydrochloride salt of title
conpound as a white powder. Mass spectrum (MtH) nmlz =

W@ 20687028 epar ation 3 1 PCT/IB2005/003989
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S- BenzyM hydr oxy- pyrrolidine-i-carboxylic acid
tert-butyl ester . To 6-

oxa- 3-aza- bi cycl of 3. 1. 0] hexangs73- car boxylic acid
tert-butyl ester (1.32 g, 7,16 mmol) was added a 19%
sol uti on of benzyl magnesi um brom de in
tetrahydrofuran (22.1 g, 2 1.5 nmol). The m xture was

S&Wﬁe@d)f@%r&ycl&%l Wérefruh@é?:h @uésg/do@ﬁ& & k@teMcycloalkyl moiety

ture was extracted three tines
mEteH PP EEP PR iSHRS RS VIR &ORANGI B ¢ Pé@*fngWé*Pévl groups; or
dried twWneoughiscpidn@n naprdhye,o0BiC @atkroatyk ding,Seddhc ang@tay be optionally

ch r%”%d% %PJ;HO’? t§ égrtee 'ggtz %ﬂ%\ brf@é?ﬂv ht@t elcteacf%h‘agg lactone formed

t1I'tl e compou
tgnmor(sz);@I-ép\@h &N Go3ISOO0H, wherein t is one, two or three; (b) —CONR14R15

Svﬁ@{%VrM a%@ R Rhdghaeitly s@edQopd (6 -Asigh drirdenBUtoy R, and Rys

b éqgfgner wl Ihwrrgt;&gegﬁ YVBth meﬁ grel_at&agh% Qw c 5- t% I7 dmembered heteroalkyl
t eing thadtrydy esitady frerd Feranty, thieeOeterpatbpausdleded frget mieagen, sulfur and
”&k;‘f‘g%H' lﬁ‘radgﬂl@ﬁ’ %ﬁtﬂe%%‘eHYJf e @cﬁhht@%@%&%o WhbkinM@fen any of said

i ni um chl orochromat e
S PPeraipTit 4 Ao T8 RS SRISRER RIS PIN Keralp g Geg, wih the
Cephjvtse tiea dai¢ cmcenhstabeain v ddjaantgeygeo fataomsedr dgr adETynt sulfur atoms;
( §4 ;y %%”?e ﬁe ﬁﬁ'm?&m% wlon@qm eﬁ Rrddaye é@RIm taken together

e Co oun as a ye | ow ol
Pr\l\étb eatirqegn gagNhlch they are attached form a 4 to 6 membered lactam ring.

S— Benzyd A- dl'metcbmb@lﬂitl ROcIENT T Whdrélh Remd Zeae BaxN, iRe asCROare each —
né )¥||k|an IsHAsolution conprised of 2.0 M
RyFEmM R | h tetrahydrofuran (1.48 nL, 2.96 mmol),
acet ic %Cl d TheZomagndf gaimmnsihgreingisds plANYrsubstistiesiyith one to three

Egﬁ@ﬁ&i@h!sdﬁdépeagerz\g glle%{gg GroTehe) grola[?ld:ogs?tlng ofr—O_ ((ﬂtcs%alkyl -(Cs-
S SRR 0Py TS el aBl Yenau@E My R il

The m )@t ure Ties adinbengd ofv ¢iml M WeeBkh aAd st iphersd fubstituted by
t BromERRxM xture was then extracted three tinmes with
Tene chloride and t he conbi ned extr Qe
dr | ed ahdconterfomaewsd of dpim tyhejen Aﬁﬁrr@ﬁt& a%nﬁy‘y' substituted by —

eled,ar)amyt.h 3: 1 et hyl acet at e/ hexanes prow ded 92 ny
of the titl 0 a | pr o) R it Qinolinvi
34. (4-Benzy %pg?@%’:}lﬂ%lﬁf_ %laﬁp){) \M%?’éf Anj_ ésmd'uﬁlgﬁaﬂﬁ}; Qf¥nolinyl or
Priggsginelinysi milarly to Preparation 5 Exarrpl e 43
r4- Benzyl - 1- e dbnfdoiiret sFaxim QUG bhd oA byth of RY BificddR4 ilinfethoxy or
ni .. Prepared simlarly to Exanple
WW%‘;D’%”?%E’P%"‘CQ 3"3 FeR503. 2 Exanpl e 44 '
6 7- Di bt hoxvmcqn@o@rmwfmbatraw whereiy [saidyhetassaryl grqugi iy a hetgroaryl or
Htfehﬂﬂf&lsécn ﬁetero@i’yi3 @ﬂihs Chefeleft | Pnh YoyrddyEXsAd Ayl ,|r?|dazolyl pyrimidinyl,
e for

Zu%’?ﬂZBM rlgzchl Cﬂymgpﬁo L}Zhsggglpelﬂqx#q@lyf]? ol I}%;llerm lsoxazolyl thiazolyl,
4 kadnlyl, Bsatimptotyl, 4rrolyl, quinolinyl, isoquinolinyl, indolyl, benzimidazolyl, benzofuranyl,
6 c? n@l th\‘aéﬁ'o'l)ﬁ]’ n‘bol‘z(r@“' PRXALFidYr, ZdeQﬁb@ rtr*az%yllkﬁh&rwofyp purinyl,

-1'"-vn-cinnol 1 ne, Prepared_sim
oxe%eoﬂx' CRIFTG HR  resoT herERMoee PRA enotezol,
4 K&ikmhlﬁzcﬁ/l 7berﬁhonﬁblybxgumﬁzblmz ohum’me}ahnMB r(dVI'IﬂIH)/rlmﬁylz dgihydroquinolyl,

t Buryl,  furopyridinyl,

R AR bl TRNREROI T oy

Pr@'fiféqpefdmﬁinﬁw 42\3"”@95V‘Exan'pl e 1 subst ituting

4-chl or®- 6, 77Kb dmtphwweltummmwéren RE#indAR; are each methoxy.

Zgloozfo %(7 d.{\ngrhgo%)ég acg:%}crlh%zcg l:llan eT se'l\é%ed(f%h&e moép c:onsisting of:
i-(6.7-Di rret hoxy- ci nnol i n-4-yl)-4-(qui nol i n-2-yl oxy) -

pyrrolidin-3-vn-diethyl-amne. Prepared simlarly to

Exanpl e 1, substituting

4-chl oro- 6, 7- di met hoxy- ci nnol i ne for 4-chl oro-

6, 7- dl et hoxy qui nazoline. M5 (MtH) mz = 474. 4.

p—



FI - J-Di net hoxy-ci nnolin®-v

p~-f qui noxal i n*-yl oxyVpyrrolidin-S-yli-diethyl-am pe.
woe@paress simlarly to Exanple 1, substituti ngPCT/IB2005/003989

4-chl or o- 6, 7-di net hoxy-ci nnol i ne for 4-chl oro-

6, 7- di net hoxy- qui nazoline. M5 (MtH) mz = 475. 4.

Exanpl e 50 (QJ-Di met hoxy-ci nngid.n"-v

p”~-f qui noxal i n*-yl oxyVpyrrolidi

p-S-yli-ethyl-nethylamne. Prepared simlarly to

Exanpl e 1, substituting

4- chl OUP[B?I%I %Uﬁ&i&%y yﬁkﬁ'ﬁwrélﬂﬁ 1f@56 "ﬁdlmethoigryi qumaz%flgi

chl or o- ui nazol i n
4. Exa%Pénqﬂ”lOry fil3- e@py}%@qﬁr&xﬁg&%yl@fy}] AYT9lgin-4-Wj-quinazoline;

p- 4- ( qui- (wi Dlﬁreﬁmx;} QUIYEYBIyFAE - 3-thiethy134-{GDin Cbtalii 2y ioy) ) -paumd lidRie-3-
rIy to Exanple 1, substituting

. C%q&ylcag'd"?{hél W trhox -cinnoline for 4-chl oro-
5 6 7-di n®T ﬁmhqgfyrﬂﬁ&-mthylrﬁe(qu|N@<a(|mﬂﬁ|)oxyﬁpzrrehdm 1-yll-quinazoline,

446 4. E[’ﬁ\‘@?b@nél?ox@qﬁm@oﬁﬁi@%}(qtﬂn({xghn@{/l&ﬂpbwrolldln -3-yl}-isopropyl-

qui _polin-2-yloxy)-pyrrolidin-1-v
F%H@M‘"ﬁ? Prepared sinilarly to Exanple 1,

subst i t A6, ﬁ@mchxhdyfmu'maﬁlW4di)14f£q¢im«yﬁre’4‘-vimb-bwe>li<ﬂimﬁ-yl]-diethyl-
4 %,ln ’ro 6 7 di rrethoxy qui nazoline. M5 (MtH) mz =

10 6 7 D| n’ét(‘ﬂ&%}“%h?xxﬂum@il%1yi)ﬁ gumxam Yy gy iefry-methy-
[ ng(r‘nmé, vn-cinnoline . Prepared simlarly to Exanple
1, subs NoTgeE f oL
b SR L B IRl ADBLIR S lamoty.
47219¢; Exanpl e 54

4- 1 3- (4p.-(57BiretBoxFanuiie2oat . g1)-a-(Gulhdliaealidxp-prrylldix3Lyik-diyethyl-amine;
01101 d 0 BT D a,(fg%%?%w S ERABRSh..y-dimetiyt.emine

Ssinilar
408. 2. Pp, é@a‘p@h@@ﬁ [gg{qumoxahn 2-yloxy)-[1,3"bipyrrolidinyl-1'-yl]-quinazoline;

4-( dQJ'ln@)ﬁ@ﬁé}h&yML[Q)ﬁ‘)ﬁ}p‘hBWi 91141 @UIH@(&“{] Q—yﬁkﬁiﬂym&bﬂﬂ)ﬂa -quinazoline;
aci

4- hydr oéc Dﬂ?‘?ﬂ? |4d$'2‘£mith3%?‘p8fa€§‘rbgi£ Fq“E’O)éa&'f'&yoxy) pyRorcin--y1-
1- qlﬂametzelhnatyl ester 2-nethyl ester (5 0 g, 20.4 mmol),
2- qui no £ 5 tABRSRR ISy
20 Corap gl g e il o e Pl 4 LB TR RSP -
3'221‘36 mml) in THF (100 nL) was stirred at 70 OCfor
4 h. ThR-[THedt-Dihetheagqaeabledt-yii-sailoxatid-2-yoxmetyirglidng yl]-N-methyl-
chLoride, washed twice with 1 N NaCH and once W|th 5%
ci tri e aci d, dried and concentrated. Silica ge
chr omat BERAPEYORAIBH FHNOWRIDR- e pwslidi-fryil- alé@;tza'ﬂf@ (3:1)

25 pr Vi ﬂeﬂi[ﬁ@@h&y(oﬂ&%w Y@hrrdiiaR-1-yite, adrg@mwmaasnnan
anor (0] r
A i i TRRS B e ab ey Tar leBPRIELIRRE,

acid 1-66-¢- tglt;Bth pé\gn@qy) pyrrpligdin-1-yl]-6,7-dimethoxy-quinazoline;
4- (qui n@%ﬁ{a‘ﬁDu%ebhb%d{OirfaEMﬁMoJlj S| rOmtinl 3- ylgxyﬂib&i%bﬁlﬁﬂéw ic

d1
ﬁfr{n ) i h?r%'?ﬁtg?f&fd‘ ﬁi‘ﬁﬁﬁ’ﬂ%&“"t ‘B& F‘Bg‘?‘%‘%{ &B {Iﬂ}%“'%éé’“”e
30 added 1448-(SeEDhbxyDOenmixy)-pyiTéidinsioyllA,7-dimeltesy- sttlmazplm for 3
days, apgs. WDlm%xfﬁgqbgy Eﬁlromhﬁ h-yﬂ}%% cﬁrh&tﬁd»&/ cﬁﬁﬁﬁbﬂrliné‘_ he

sol ution was extrac ene
chlori dé& [%ﬁdsqnﬁ@%mﬁn%a%s@'?'aétVB %ﬁ*'@eta?ﬁyéﬁ"na@&ne
passage 44 {1ae15-yhoxg b yiroiring] -Up6, adidnatitixg-guihazatireg. The

actate PRSP SO RMI P AR
35white pblﬁ;ﬂéfBlphpmé@aﬂ(yy rp@ﬁolgm 1-yl]-6,7-dimethoxy-quinazoline;

2 Di et bylmraéth@&wﬂs écm(afﬁmylldm%&{ 6oy l@otidih-1 Py fubidthg e
-car

Pipivtal:ve: (A @%%ﬂekgwr%%%ﬁ‘%g%OX@ eyl ne=olne
acid 1-tert-butyl ester (145 ng, 0.404 mmol),
triethylamne (43 ng, 0.424 mmol), and di net hyl am ne
(0.505 nmol ; 252 uL of a 2 Msolution in THF) in

nmet hyl ene chloride (8 nL) was added 50% w w 1-
propanephosphonlc aC|d cycllc anhydrlde (283 ng, O 444

o o, . . r



1- (6, 7- D net hoxy- qui nazol i n-4-yl)-4-(qui noxal i n-2-yl ox
y) -pyrrolidine-2-carboxylic acid dinethylamde .

woe@paress simlarly to Exanple 1. M5 (MrH) ni zPET/1B26053103989

10

15

20

25

30

35

Preparation 39. 2-Hvdroxynethyl-4-( auinoxalin-2-v

| oxy) - pyrrolidine-1-carboxylic acid tert-butyl ester .
To 4-(quinoxalin-2-yloxy)-pyrrglidine-1,2-dicarboxylic
acid 1l-tert-butyl ester 2- nethyl ester (956 ngy, 2.56

mmol) in 50 mM. of tetrahydrofuran at -78 0C was added
dropwise a 1 Msolution of Iithiumalum num hydride in

et her (%7 \/\fnemoxy P38 rﬁ@fPAxl/ n%ﬂﬂ%léﬁ] %&lbﬁ{y?gl)_\&ﬁ)ﬁdﬁﬁ Mi-E&Hazoline;

whi | e war m n
wel | - st ?P@Iﬂ’”\oéﬁi’tﬁ %H'”W@g “HoxviperolidiyliafreriagzouEdi t i on

of 195 gji-Divetieky-4-10@apHinalerN -Nagi-byrandin-38§-quihaofinenat er .
The re nt . SWS S ni ght,
and ¢ ner BRI PERRURAN AR i £ BihelbolbuiRifiber O

cel i t e.4-Bdlse@sroliafviow)oyrelidia-1Fylte; Mﬂ@thpnow'@é@imgso gy

of the dbletp Poridks2-310RApGrofighl1OMY-quinazoline;
foam Pr

[ 4-( Quq(ipﬁ rﬂ]‘?xyzd' BBy PYERIADD I UneZ9ips: et hanol

t ri f | uds cacettekes-[3-hysdmplyiexohyreolibipdrdbapimaedivg: - 4- (qu
i noxal ip 2(5-Y3¥1I9P8Vayr|% - @blbﬂq Bﬁroin':hﬁﬂ[yﬁ%xﬂélhﬁthé@qumazolme

tert - but I este ") was_stirre
met hyl e?hé EK1D6P?"B‘@‘Y(QH@3%H"”713(H8VW PT‘T%?’%%%P?‘%‘”%E|°8rb€ﬁ't”'e acid
m tert-atitylreistef;or 2 h. The mi xture was then concentrated
under Vg ?Bml‘&gy Wi GinbRes bt STRAANrrBifRin T Pl €
r |qu(r@zoilneait%w&wawpﬂﬁ%l%ﬁ Yix-quinox@ine4ui noxal i n- 2-yl o
X%’) gyr’r-w |- Idlm@thBXW(ﬁLan&bllmaﬂm A-Ry bR alox@epyrroliBinFB-ot ur e
rr
?rl ¥ | u ?t)gaec T?{é '/n 15'53%109)(&)"?%% %&r&&h gkf d:FE%EwQaa%l\e
4-chl or@y?@nrrreirmxwéﬁh@wqumhnazyWy)w relging1-yl-cinnolf®; ol ) ,
and pm@ﬁ-@irﬁ%o&?—ﬁgﬂl&ﬁﬁrﬁ)xélﬁ@ym@)ﬁ Sy ridTdh -1 Lyi}-cinnoline:

a1 of O r e et enaa s AeuRoal B ViR frea

wi drfiinsat ur at ed sodi unbi carbonate, and extracted three

times V\f‘l t(@7 BRhddxeRenERLLN) 4j uma-'?@ ?%bﬁ%ﬁdlﬁ%&lﬁ -Bkih§l-amine;

were dried over magnesi um SU

concent §-&0&ethogy ¥ mofpsPlinghyl &rfﬁlf”af@‘?'é{‘p%y'o ?Q}'froﬂﬁn “hivilginnoline;
met hyl enge,zibinogthakg/cimasdlinatp)-4-(oBindxalimn-2 glokylegrdidif-3ag]-didthyd-amine;

yel | ow | _ ip. 2 oln. | _
120! S DRI ot £l AL 2 v ARy Ao
m ¥00¢:e was concentrated and the residue crystallized

from etys, 7@@5tlﬂi@fclnﬁ@mf@@)ﬁ'¢l@hmblm 1y1M)-p\eroli@r-3-ydiefethyl-amine;

:ﬂhg t_l té;? “Qi gwtorp%olmoiyj! 4V¥hu1F|oq|n& y‘f\q(y)"pyrro m(wmmnohne

2-(1- I—N@?@K&eﬂloxmﬂt[ﬁwwmw?iy)oxw-[‘( Hlrinyoiginynt'-21-gnnekiRe; - py
rrolidipgs (13,5,@?[§§E¥I¥é>daﬁyo$&h@ndx@|rntz NotyY-byrhdifh -yil-6 7 -dmethoxy-
Sti rreﬂ m xture of
4- ‘Hﬂ?iz B%al i n- 2-yl oxy) -pyrrolidine-1 ,2- dicarboxylic
aci d 1- 18, T-Dimethpky-esnazplir4-yies- m}amommérquxst) ytroligine2-@tboxylic acid
mr@,ln)athi,,gm'gglF (25 m _)at -78 C was added a sol ution of
¥ magnesi um bromde in diethyl ether é .00
m), drdpfi Qumelo - HRAl & YA AR IR IPER mi"OHd'n Hermethanol
t higyarashlon@gladdo rt for 6 h. The nmixture was then

gg;: L1 ODER AFhURSH. & n';%nn%g@ AR ,@?glokp%ly ?&.gﬂglﬁq propan-2-ol

anydgoshleddet rat ed. Silica gel chr omat ogr aphy el uting

with heiﬁﬁneSA %Bwac&ﬁ%‘éla&&npfoﬁhﬁo folﬂrtﬁéﬁllr@eﬂsﬁt?dﬂc rdsofdeds, delusional
the ti

f o%?ﬁrﬁfﬁpaglda%rl‘l%ﬁmﬁ‘ggg psychosns alp letye dYsochers movement disorders, mood
2-r4-(Qui noxal i n-2-yloxy)-pyrrolidi

p-2-yll-propan-2-ol. Prepared simlarly to Preparation

5. Exanple 57 2-ri-(6,7-Dinmetr

I oxy- qui nazol i n-4-yl)-4-(qui noxal i n-2-yl oxy)-pyrrolidi

n-2-yl |l -propan-2-ol hydrochlorid e. A m xture of

o ~ 1



pal e yellow oil. The oil was dissolved in 2-propanol,

and 1.0 equival ents of HCI was added. Concentration
wQe@baass he title conpound as a yel | ow powder PCTVB32005/003989

(MtH) mz = 462.3. The invention described and cl ai ned

herein is not to be limted in scope by the specific

enbodi ments herein disclosed, g.nce these enbodi nents

are intended as illustrations of several aspects of

the i nvention. Any equival ent enbodi nents are intended

to be within the scope of this invention. I|ndeed,

Va(fléo%% rﬂéqbfdééﬂ@lﬁa@vrbs dl%rdérg ean'dnéfrﬁ@tdd@& ohh c@rqgﬂlslirlgogn teBhount of a
t hose shown and descri bed herein W ll|l bheconme ﬁngormxmmon

t oCOFWB‘éFé’ S frmyia dageRrdng & %l?'t“ %%ﬁ&ﬁtmewbtrqamgew 4

descri pt2. on. A btd sbkdingatisatar sicetedfrsm psydhethddisbries, delusional

fal. it hi a| t

a (jgélolf%(glrds %Ing Aérc lﬁéé%%g ¥ch{>ﬂ§ %B&F?{] Qi%grd‘é. n%ilemgf’i’t di'sérders mood
5 phdisorrecse LANdc BgUrgdegenaspive iiserdgey, twhidomelipe C@anﬁ?%dﬁqj@”‘ﬁe“ng an

t hahRaf of 2WBRPEINA oKelaith Bdtdctle & thoaBRgshid distegendent [y CH
o LA A P 8 Bl e oo

and Z
t heonsigtingrad: derganéa, othehysr’'h dideassh erudi-infa derrentignalcet®licy dementia or
' ngﬁ‘é?% &8ikled dﬁmem%l @Qr?e'ﬂtla ngmatg&mdi intr&ec&Adl &imor&EMNerebral trauma,

10 7 SRBIR SRRy Bl JNECR SCHTAPRYT FARRO0h) IRt iy fiDS related
( C2niehlia | detiiuyi; ,an(nE€RicCispadek yrwgttraunGii¢ Sres€@jsatdey; Imental retardation; a
- Qe£ ﬁﬁ@ %&ﬂl&rkﬁ)pw( le &%%@gor&a{ %Qcﬁén@ﬁks dlwrderm%ndlﬁ;lder of written

- @)@@231%) g{tq%@{)f;peﬂcg/g}fgrg@wtm %%rder( @ge (%rat%a/ kc*é)ﬁs}l lveordeclme major
( CaepfBdine kyisnde,of Re nailddm&2rae oRdevaredydeba mayic@p tribed atdoy episode; a

15 behyé ragrﬁglhgrgde 8[9 so&igr agllj] éen ﬂ({g %dﬁ?@tﬁ%@?lc?l f%guremeée%lfegswe episode
( c;gdl”(';m@;a@hylpc fga;prgs @{qppregg‘fq RiERHE ynﬂg cavatenie %;’P’@EPSV\)? 9o prisode with

d§ﬁb"aﬁ‘ur{1 Qnsét;, Bostlske cﬁabfédﬂ&n )& @dpreshiGe AREdBY @stBymic disorder;

each m%ﬁgendeg%lg%a%orem & %S&%ggfdéﬁok‘%)\lﬁ%s" Ppychotic. depressive

I—IN@(EI@R@f sch@nphremmmmepr(ewe@agcacuqzympenmzse@@)wa| fewstptic disorder
20 og'égmﬁé W disvinsr @éd?dé'r‘ o'r%ciQZdBﬁreJna Wb'lp%b? BRIy cOHMEREY bipolar |

) erein R8 i rogen or
O i Mo s SR G T RSP A g ts iase:
hatengatia, AChLimeO@iteaseCOBRt-BifarctCOBIRETRY, AIDEERBed -ddRentia, Fronto

ﬁg@e lpor%l'r_%fl %!S %?@ ?&?é&%&%%d Q\nt QerZ&rgFmae Qeurodegeneratlon

( Cgas%gt c{ p(\@hyqtroke( ggur%ggp%?tﬁ)w assoz@t?cbw %)abaqakwarct hypoglycemia-

25 - Qné@ea Rubkgnylation: (EFodspnaytinoadskydigtedvh@ittei epilBtic  seizure;
nneur éi%ggrﬁ?atlop da%?c% geﬁlgfv} nw%ﬁﬁgﬁ sgrqn?g( %&A@s@‘r} ’atr&;hy paranoid,

ri ﬁgorgmquqtammq, surpiﬁf@mpateqq aqghquipal bweq qr,blzqgsxrenlform disorder,

6 EREbSTR N@ERIN V e ddiudibnaViipe Br Ihetdepresdivg tyb& delusional disorder;
ptio

o0 SBRA Pl R, BEDAR, S0 bl 3, gl amortamine
30 sebmaalesj cheain, badyaglemenmrthal@g@nom@ﬁ thﬁmyclldmel; hersenglity disorder of

Pr @¥ipaRndil %e%u%e#&sﬁaﬂry%ewkr 5fltmscﬁaa@%e contain two
adj acent oxygen ato Emg) acent sul fur atons,
the ByBY

and whef%in éewpamdﬁﬁaﬁ¥ g phenyl, naphthyl,
heteroaryl, or benzo-fused heteroaryl\rings may
optionally be substituted with fromone to three
substituents independently selected from (Cl-
C8) al kyl, chloro-, bronmo-, iodo, fluoro-,

(C1- C8) hydroxyal kyl -, (Cl-C8)al koxy-(C 1-C8)al kyl -
(C3- CB) hydroxycycl oal kyl -, (C3-C8)cycl oal kyl,
(C3-C8) cycl oal koxy-, (C1-C8)al koxy-(C
3-C8) cycl oal kyl -, (3-8 nenbered)heterocycl oal kyl
hydr oxyl (3-8 nenber ed) het er ocycl oal kyl, and (Cr
C8) al koxy- (3-8 nenber ed) het erocycl oal kyl , wherein
sai d al kyl, al koxy and cycl oal kyl may be optionally
substltuted mnth 1 to 3 halos and mhereln each

~N o~~~ \ o o, o o o e



said heteroaryl ring cannot contain two adjacent
oxygen atons or two adjacent sul fur atons, and wherein

weawh/ooR84 he foregoing fused heteroaryl rings PE)IB2005/003989
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optionally be substituted with fromone to three
substituents independently selected from (Cr C8)al kyl,
chloro-, brono-, iodo, fluoro-zq.halo(Cr C8)alkyl, (Cr
C8) hydr oxyal kyl -, (Cl-C8)al koxy-(C 1-C8)al kyl -, (C3-
C8) hydr oxycycl oal kyl -, (C3-C8)cycl oal kyl ,
(C3-C8) cycl oal koxy-, (C1-C8)al koxy-(C
3-C8) cycl oal kyl -, (3-8 nenbergd) het erocycl oal kyl ,

hydr oxyl (3-8 nenber ed) het er ocycl oal kyl, and (Cr
C8) al koxy( 3-8 nenber ed) het erocycl oal kyl , wherei n each
(C3-C8) cycl oal kyl or heteroc & oakkyl noiety may be

i ndependently substituted 'tht}ioﬁwone to three
(Ci-0C6)al kyl or benzyl greups; pr when Ar is phenyl,
naphthyl, or heteroaryl ring, €3ach™ring may be
optionally substituted wt to three substituents

i ndependently sel ected fr (a) lactone formed from

-(CH 2)tOH with an ortho © wherein t is one, two
or three; (b) -CONRi 4R15, wherein R¥4 and R15 are

[ ndlmmemdﬁrﬁnby&sabeazbiedwdbp@mr(ﬂ@t i<Cal) ablkydn, aDOORELNZYNRsR,, -COR,,

?ngjﬁﬁre attacﬁ Rawj t @m% reggs)ﬂ&l\é@ hi?g/allkyl Ce Lo

ri®y ¥hat may cont a| n from zero to three heteroatons

sel ected fromnitrogen, sulfun and oxygen in addition

to the nitrogen of the 1§0NR14R15 group, wherei n when

any of said heteroatons K ni \rogen it my be

optionally substituted wt C al kyl or benzyl,

with the proviso that saidl ring cannot contain two

adj acent oxygen atons or t adj atent sul fur atons; or

(c) -(CH 2) VNCORL4R15 wher&Xn v_i(SHz@ro, one, two or

three and - COR 14R15 t akyggsf together with the nitrogen

to whi ch they are attached forma 4- to 6-nenbered
actan1r|q9 2. The conmpound of claim1 wherein X and

7 WIS R and R2 are each - 0-(C 1 - C4)al kyl

and R5 Wsis ebrb@, offgen ooNBowheremf RGb aydrodenwin €C-eGsialidd, ang when W is
Phemydn, ﬁ%tdeté&&%uy”sﬂ&t&{é@ b&%a?o@éﬁeCSHb%ddweﬁbéRf _CONRGR,, -

i ndependent|ly sel ec fromt roup consistin
%, Befal {Ce- &Pl réytp 7 ref\mberﬁ%%%wrvl (C1-Ce)alkyl, (Cr-
phe{)f)‘dloaﬂ@d Cgéccﬁ)all(eﬁg/IC’(aL Eyhiky@ubsOHCUCHEkM tdH(O-Cedalkdnyl or (Ca-Cs)
ég ? @ 4. The conpound of claim3 wherein Ar is
ny ubstituted by trifluoronethoxy. 5. The
corrpoun\dh%?'n B alhRa aigHegependenty hsireagp Rt @y Caalkyinapht hyl
subst i t sHRRGNOR,mdY. opﬂ&ﬁummamu kol a 6ychd gl Wherei n Ar

I's quinoxal.nyl nglin 1,.SQQuJ A The .
comountiarh fer i s Bopelect TG By G sa0 am
i sontiendlip gybstiitedmith engrorarmse Gin-Colotidl asduPR6 and R7 is - NR

3R4. 8. wﬂ_é}an BPRTSHRY, n‘é&htiﬁjl 3t éTB—]to Wﬂﬁiel‘éd%@ﬂeﬁﬁary] ring, which heteroaryl
eteroary

heter fu

neb Ry PSR & Do B Bt BYET JERIE SoRA oy pre to fou
| nvedereaiongs selguiedi fromdexygen, nipggemzaidydulfunt wittathelpydviso that said heteroaryl
py,r @Zéarﬁ}{(l)t’ coﬂt‘a”nﬁ@h Wdjacdrt %%'eﬁ" %lo\‘r{s’ ortt@B ra@%@én\’ lsuifuf Yokls; and wherein

t hi enyl |soxazo yl, thiazoly
i s8R o Abg YAregoRg rPGP@M' na@lg}hyl,,ohqteﬁwryl 5 %flﬂoﬁl&faﬁ’ fgteroaryl rings may
i nakoibydily bbemﬂstlmteiﬂaﬂimlfbdm orlead hedelsuastlientsandep@ldertly|selected from (Cy-

' néi 2%@1 ({hroro '}Q&Jné, z OQ%/ Iﬂ’uorBht {?lca)%g&lg)ldalkg (d) d@fa‘lko%y—(’& Cg)alkyl-, (Cs-

t h%*zs@rogfycycl@%yhd(Caiﬁ;]cwoalkfﬂu( Laipysloalisuyry 6{ s lakex{(Cs-Celcycloalkyl-,
be@mﬁ]bﬂns@&gﬁa{émcyblwmtrryUramé Blmen%rwgrtetyr@m&a)kw and (C-Cg)alkoxy-

gzzitoﬁl Q%Xchheit&g%/glﬁgngyl] o\/\%re}]no%(i al%%f IIF%K )?fa? 8&5@}%@?3’ be optionally
dlhydr0|squ|nonI t et rahydr oi soqui nol yl, benzofuryl,
furopyridinyl, pyrolopyrinidinyl, and azaindolyl. 9.
The conpound of claim2 wherein Rl and R2 are each
nethoxy. 10 A conpound accordlng to claim1 sel ected

o e R




am ne,

[ 1- (6, 7- Di net hoxy- qui nazol i n-4-yl)-4-(qui noxalin-2-ylo

WO 20060902801 i di n- 3-yl ] -di et hyl am ne; PCT/IB2005/003989

[1- (6, 7- D met hoxy- qui nazol i n-4-yl)-4-(quinoxalin-2-ylo
Xy)-pyrrolidin-3-yl]-ethyl-nethyl am ne;

[1- (6, 7- D met hoxy- qui nazol i n- 4=yl )-4-(qui noxal i n-2-ylo

Xy) - pyrrolidin-3-yl]-dinethylam ne;

[1- (6, 7- D met hoxy- qui nazol i n-4-yl)-4-(quinolin-2-yl oxy
)-pyrrolidin-3-yl]-dinethyl-am ne;

[ 1s(fRtitbeBPWiR th@Xeynaibid SMaZ@etdh éac‘h' ()3 A5)CyaiRQl dr el oty @3aikyl moiety

lidin-3-
b, PR ety piplb R A ohe 51 5 oo arpeps: o
| | di nyl whereipl Ar-igjaipheyio haghdyl, heteroaryl or benzo-fused heteroary! ring, each said

6, 7ngP' n@d&%orﬁﬂi Qt?ﬁt@@@lth e4to¥hree s&%uéﬁ%xlﬁéép@ngenw hected from

y) yrrolidin-1- ul nazo
?hﬁyhﬁﬁm apd f 8- ko W@Wh@i?d b@tﬁewﬂna cqntginig Fomps ofeur hetero-
aI toma-sglectsy Fropyoxygeh| ditrBgeh- 3ld] sulfGri iRzl grodso that said heteroaryl ring

)cén(hb? ccl%iteme T2 %j}/acigﬁt or%gq?eﬁl eittj;}nsA’ o tl/v)) ﬁ_ﬂjaf:e%fl SORE %tolmns_ aﬁdy wherein each

pyrro 'di n-
J mﬁ@nﬁwwaww@w rreplyt yiDd@ﬂ!ﬁrﬁaﬁy&aubsﬁWerylrrmyyte@fyhersgbﬁ;tltuted with

dl ﬁorﬁ'olvie td\lhlféﬁt(djy(tg Fcﬁmalﬂﬁc cloalky! substltuents whereln examples of heteroaryl
10I ] gr(ﬂ)HPSnIQQIB(% ?g)gt arL teQ ?o pyrup ﬁy%p%nd% Xyl lmJazgyl pyrlmldmyy pyrazolyl,

[r@zc(lyl,. ;mraz@qupjh@yi,oggqpmpm tetreradyil,rfurgl; fhihylGisTxadoipethianotyl, oxazolyl,
- QibinRzabi Wrolyﬁq&n&ﬂnﬂefsmh T[lr%'o(yn%ﬂzmldazolyl benzofuranyl, cinnolinyl,

i thal en-2- yrrolidin-I- i nazol i ne;
. PRbEHL; IR 2 (R 299, PUheeadazon
hoxyaezgwi, natiediezody), furazanyl, benzofurazanyl, benzothiophenyl, benzotriazolyi,

154- Lénz()@naZolﬂ F?én?&éﬁ’dlﬂu'qﬂﬁéfghhy %uMl}QaTrR/Y r hQAHﬂ'ﬂ)ﬂQmﬁ ¥ith%(roqumolyl

) SeBnEHBRYL 4. drasoisog ol oelwTER BN FRYI Y ¢ Bropyridiny,
i dpyromapwin];dnqmlanazﬁmda@r o
4-13- (SV\ELP%XYS P Bﬁéﬁ?f‘%&ﬁrﬁﬁ’ﬁ o hetgroarS/I rtrpé L& saldd ring may PR optionally

4q§3312§t§t%'x,' vilhnenehie styrep Isebrsituphts ydependentiynselecjsd] fr@n Ta) déqtene formed
20t hguy--qoHLEP With 84 ortho -COOH whereln t |s one, two or three (_ ) -CONR™R",
h ogyseréml%ggrgc{ gn grey m(ljoep c?entfy sé?e/cltedctrom C1 C])aMyl ang benzyl or I&” and R

4- [®ethbmditnths-nittogary lo- yyiehr they dierattaehyeid]forBy 7 -5¢ltareteoksred heteroalkyl

i nﬁﬁ%ltHaﬂ‘?nay contaln from zero to three heteroatoms selected from nitrogen, sulfur and

C6- S
8”93’26‘7 i a@t[ on to the (nqroggr? of Et]he6 ONR)W 15 8?’0[1{) owheclj"elﬂ whedt any of said

25 Mh@tameﬂamphe nirbgeB-ityrhaylyg eptipnaliylsuiskitituieb-with] (CG-CY)altyirebérey, with the
y- gM\/Q@ﬁ'ugLéen)eﬂn&; %nvesi(éontaln P{vo adjacent o en %tomls ort\é d&ecent Fulfur atoms;
0

dl AL ) i CﬁH2W¥982 1s (Mhgrein v iszero, grllemt)wo or three and 14R15 taken together
6I Wgtﬂhemtthlgixxym%[catr(eyarmﬁhaxeﬁmamu -hab-aemBeitt MeBhT DI
olidin-1zy
6, 7- Di rré?hoxy Z&f% ?érﬁéﬁnﬂ%?fonﬂ%oplﬂg H“I‘e forrEmyl oXy) - pyrr
ol idin-1-y|]-quinazoline;
6, 7- Di met hoxy-4-[ 3-(qui nolin-7-yloxy)-pyrrolidin-1-yl]
- qui nazol i pe;
6, 7- D net hoxy- 4-[ 3- (napht hal en-1-yl oxy) -pyrrolidin-1-y
I ]-qui nazoli ne;
4-[3- (I soqui nolin-3-yloxy)-pyrrolidin-1-yl]-6,7-dineth
oxy- qui nazol i ne;
4-[3- (I soquinolin-7-yloxy)-pyrrolidin-1-yl]-6,7-dineth
oXy-qui na oli ne;
6, 7- Di met hoxy-4-[ 3-(pyridi n-2-yl oxy)-pyrrolidin-1-yl]-
qui nazol i ne;
6, 7- D met hoxy-4-[ 3-(pyridin-3-yloxy)-pyrrolidin-21-yl]-
gui nazol i ne;
6, 7- Di met hoxy-4-[ 3-(pyridi n-4-yl oxy)-pyrrolidin-1-yl]-
quinazoline

[3 (5 Chloro pyr|n1d|n 2-yloxy)-pyrrolidin-1-yl]-6,7



[1- (6, 7- D met hoxy-ci nnol i n-4-yl)-4-(qui noxal i n-2-yl oxy
)-pyrrolidin-3-yl]-ethyl -nethylam ne

WO 260607028Di net hoxy- ci nnol i n-4-yl)-4-(qui nol i n- PET/IRRY003989
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pyrrolidin-3-yl]-dinethyl-am ne;

6, 7- D met hoxy- 4- [ 3- nor phol i n-4-yl - 4- (qui nol i n- 2-yl oxy)
-pyrrolidin-1-yl]-cinnoline; .73

6, 7- Di met hoxy-4-[4' - (quinolin-2-yloxy)-[1,3"]bipyrrol
dinyl -1' -yl ]-cinnoline;

4-[3-(4a, 5, 6, 7, 8, 8a- Hexahydr o- qui noxal i n- 2-yl oxy) - pyrr
olidin-1-yl]-6,7-di met hogyqui nazol i ne;

1- (6, 7- Di et hoxy- qui nazol 1 n-4-yl)-4-(qui noxal i n-2-yl ox
y)-pyrrolidine-2-carboxylic acid dinmethylam de;
[1-(6,7-D rrethoxﬁt-‘| [ 3 / -4-(qui noxalin-2-ylo
xy)-pyrrolidin-2-yl]- > hydroihloride; and

2-[1-(6, 7- Di net hoxy- -4-yl)-4-(quinoxalin-2-y
| oxy)-pyrrolidin-2-yl ydrochl ori de. 11.
A pharnmaceuti cal ce i '
di sorders, del usidnal disorders |and drug induced
psychosis; anxi ety di sorders,
nooddi sorders, neurodegener ati y&'\di
addi ction, conprising an ano
formula | according to claim Rhve in treating

said disorder or condition. 1 thod of treating a

di sorder selected from psychoyic di sorders, del usiona

di sorders and drug induced psichosis; anxiety

di sorders, movenent disorder € mdbd disorderd, and

neur odegenerati ve di sorders, mhich nmet hod conpri ses

adm ni stering an anpunt of a co nd_of clainil

ef ¢ @PhREceHCRY @g¢sPirglesat golTte 8f 8 g PgeoiThe et hod of

cl ai m Jiheravhiy b 2 aecbach isoepdadendy SHoeNadh dw Hredsn thatat least one

9r Q48 &%?Iaﬁé 2%% qubut H&%{M’ée and%rﬁrhﬁé Wisosthéjt'\sﬁﬂisﬁare not both N;

r
mff arc cohol i c denentia or

e
dr ug- r evheresd Rd&:r@ﬁti .Raarede%@ﬁfeqeaﬂyaesmiqgat e\ ?i% -COORs, -CON
l nMRQQf@Ey ANR,RHMRAHEORY, -oar(ejgtcad)aryiratuminerdimmmhetaoaryi (C4-Ce)alkyl,

@é g)aﬁ(erm,, VY‘RF g@ﬂ%gry Lt % 0(8 g%el%ps%&%e(? aikgﬂf lﬁr % eg)scycloaikyl or,
d| wloncRr R: pukRs traitderendendy r@$G-Chalioh derCx %ﬁii‘feav' (CrCagalkyl, (Cr
reg %li%?l'o? (‘Gz-(%)eilkeyﬁyl NRNEhdK, DR RIS RS Bty Eptiangnl ee ceadiBgto form a 5

i sorder, hemat1 cs di sorder, or a disorder of
\MW%%WﬁWQQﬁ9r@QS|on attention- def|C|t/hyperact|V|ty
di sor dewhereigeRy eltdaRed aoprénendentiddt| (Cr€p)alitdj @r (Cs-Cro)aryl said aryl
degﬁ%ﬁa‘ﬁi{ Y& shilled MR ofd o Jirncﬁe (@J(%)alkﬁfgﬁl&fp@t e or severe

mani ¢ or m xe

epi sodeWheiein &oPRd & ¢ e@ﬁh E‘S’Efé*“ii\? ! %f@?ﬁe 'I%% E@%R* -COR,

ders and drug
conmpound of

15 a NRIR, L 9EHOARL pOIS,0¢@,-0d)difylenmeiCnt) cHYICOORS, e@urHNGOMHR,, (C1-Cy)alkyl,

ﬁ% %mxg,ﬁg §%g pith catatonic features; a nood

artum onset; post-stroke depression;
najor depreSS|ve di sor der; dys hym c di sorder; m nor
depressi ve di sorder; prehenstrual dysphoric disorder

post - psychotic depreSS|ve er of schizophrenia; a
eri mposed on a psychotic

maj or depressive di sorder

di sorder conprising a del usional disorder or

schi zophreni a; a bipolar diis rdewccpﬂprising bi pol ar
di sorder, bipolar ﬁ? eycl hym ¢ di sorder,
Par ki nson’ s disease ngt s di sease; denenti a,
Al zhei mer' s di sease, nulti-infarct denenti a,

Al DRab8had @grderrenti a, Fronto tenperal Derrenti a,

neur odegener ati on assocj ated w erebr al . _
neur Odegé MRV IR é‘iRaMEfr‘?Ai‘ {Rh rsg‘typrgﬁeét or ( 8 lﬁirﬁyl and when W is

20 nemarbdegenay bé oplivnallysbstiattetibyvhalbgene rREbi 0PI AIQARs -CONRsRy, -

hypogl ycem ai nduced neur odegener ati on;

neur odegener ati on associated with epileptic seizure;
neur odegener ati on associ ated wi th neurot oxin

poi soni ng; nulti-system atrophy, paranoid,

di sorgani zed, catatonic undifferentiated or residua

LY Y O



wherein nis Oor 1; Wis carbon, oxygen or NRS,

wherein R8 is hydrogen or (G -C 6)al kyl, and when Wis
w@ 200607284t may be optionally substituted by hedDTE005/003989

-CN, -COCH, -COCR 3, -CONR 3R4, - COR3, -NR3R4, -NHCOR

3, -OH, (C6-Cl0)aryl, 5 to 7 nmenbered heteroaryl, (C

C6) al kyl, (Cl- C6) hal oal kyl (C2:.C6) al kenyl

(C2-Co)al kynyl, -O(Cr Co6)al kyl, -O (C2-C6)al kenyl or

(C3-C8) cycloal kyl; wherein RO and R10 are

i ndependently hydrogen or (Cr C8)al kyl; or Rg and R10

ma&oﬂpt Nﬁgﬁs}l quc@gabld}e @gacrofarymsao Gy abinGerbd R@ero¥e(SLdL)alkyl, (Ci-
nae

g e - AR - EbHar Py Sameth (3ierSaimgng (©+00
or cyebeieyl{ Cr C 6)a|ky| groups; wherein Ar is phenyl,
napht hyé/vhergﬁ Rs ar% Rip greqiwd'e%ﬁ}gﬁtyjhmég% %ﬁ(d’-'ca)‘élkﬂg V\’h' ch

het er oar 'S opti onal enzo group, and
S whi ch h@"t%@@ﬁﬁ}plm%}'&ﬁ’f'%a S CIPBMOAE" 2 BYH DN het er oat ons
sel ect edndreipmr @pr@ﬁﬁ naphthyl Qﬁ@B taBdnehtetadmetevdatyiririghhich heteroaryl
pr OV ongll afuseg ato %%zeor orar anrdI Uvglcﬁ "1}%%% rﬁ 0&%@#@ f;omo one to four
ent %xygen at or t ad| sulTur ‘atons,
anbletwh@prm ﬁelemﬁrom c»tynen f%@é@b@WgﬁLﬂfWe i therpaporat said heteroaryl

heﬁr?‘gr et conin tA8 R SR Gueh %tcﬁ{so&f o efdjaﬁ@ﬁ s[m}{ atoms, and wherein
om on

ption e substituted
0 oUBED TUBh (R fERAr ) e P RY. FF SR RaEEY eteroan rngs may
C89>;aibkqlly be chbsiitubed wilir farm ene to duler, subbtilaants- indgp@ndently selected from (Cs-

@bgéﬂgﬂ RRNRL- kafbmo- (o@& ffG%Doa| gﬂyh%?&yaﬁ?ﬁ) kK amox§-£3Co)alkyl-, (Ca-

oxycycl oal k
& é@)'ce(\}jlca/p B2k ykof&g Cg)cgmall%)(%%éwlo?l@x '(C4-Cg)alkoxy-(Cs-Cg)cycloalkyl-,
3 33 spmberad)katbrocyclodikyd, yerkgB-Sdhdrabeesdityabayealbdiyyl, and (C4-Cg)alkoxy-

15 hygy E\\él'n%g‘]'eéi) &%@%LEIQ%IG dt§eﬁ r?g%f(g Igﬁl@{ %Ié(% ;{?\Hq; Vé]&kgl may be optionally
Sap@stﬁpiﬁ? with 4|ty §xplogfid m[e@aeq@m(cnﬁs)cxgéalkyl or heterocycloalkyl moiety

Opfn'ﬁ@ (B@|nbé’pﬁaﬁ@é3ﬂly Elkﬂsﬁ’tdtemﬂ\nﬁth frdm be B tlh'raé (IS| @W&yv\nﬁ eeedylngroups; or
eac

be ind eﬁle%raécrﬁl |sya gueb n%ph hg F]e rr?% 1 or %gnz X‘use??] t?.lergH% each said
( W@bmywﬁwmﬂaw?ltut@i witpane to thrqm%metittppnjqrmqeﬁe@enﬂy selected from

20 phSﬁBﬁlyl ml héﬁ'd a heet 81 Qatedber&d h@%%@ﬂ frid§ %?@fhe rfRAf Yhe to four
St

e option
i PREBRETE SR eis gt TERPEer E e B §ouh Betsgl neteroan
f r omg mmnyd:qntanatpht duijdcertnokygenSatonh o olbtwreadiEse@ dsulfur atoms, and wherein
heE&Jhoarn)éL eﬁHé?\gy CSQBE@B rBh@lef ﬁé?)ﬂlh?lngr th@tefd%Hﬁ substltuent may itself be

heteroatons selected fromo é% I trogen and
wi BYpstitHied prit ey pdp Biep o %&%aﬂrﬁs G RYgo8ien rﬁHPSt'tue”tS wherein
25 COBiéﬁrhpbstdﬂbetérdp@b@’ﬁﬁpsmgierbuabrenﬁt Ioitetl W) paudhjirg @yrtdazinyl, imidazolyl,

%rmxdlﬁ\}l ?%oqu trw(ﬁyl ragiﬁ\zj thﬂgg q&)@]@lﬂ&l{/ly t&%&&gt %?ryl thienyl,

belsgwem t tiagelyiwi @129lYlo n'\SQf'ﬁ@ZOtVb PWf@é (cernomo aI'SRW'”QHFV' indoyl,
C3pérzintiNaAoRR | teykoftral ichdemyls, md&ﬁ@l]lelnﬁtioﬂz(@][pbﬁﬁalﬁzf inyl, pyridazinyl,
Bsﬁrﬁalﬁﬂ;lsomgg)ﬁ ug%rlny <1xa<§j azolyp%la%o ny hladlaz%,}/m tfu?%aﬁ)(f? benzofurazanyl,

30 py quzgthyjpher[yk i mmtmzolypyb@zq)ﬂmgz{olyl qgenzgx%zplyl qu1nazol|nyl quinoxalinyt,
' SQ%HW&WI dﬁ')ﬁ:ﬁ&cﬂlﬁ%byl tetréﬂyﬂrﬁﬁumcﬁ)h' Sﬂydrmsdqﬁlﬁéﬂﬂz @irdhydroisoquinolyl,

t hi azo

quPﬂgpﬁ%Furogyg%%.pmmpﬁwgw Fapbendbied Vi dazol v1 |
benzof umaay s isca pimlyl, ngphthyi nrdMerbng rmgndmm seidyjrig, may be optionally

ph%&lﬁ%’t@?eh%’!h on@%B'tﬁr@é'sU%Atltueﬁt rﬁ%b&ﬁi‘ent @éc@oﬁo\q {(a) lactone formed

urin oxadi azol azo
35§ ufrarz\arﬁwz)t%'ew%%P%r%@OH b¥RSBINH ' SRENYP, of tivee: (6) -CON RusRs.
bemme{ernl Faz @ﬂncyikﬁ abﬁﬁddbbhﬂeaﬂy)i;é}dctedbﬁﬁi(@X@g)@lleand benzyl, or Ry and Rys

p ridinyl., . -
ho@;%r 8rq le no rog%weigr at#]% rhg gr%n gf/e’d fSI.JnPX 5t to 7-membered heteroalkyl

dlhydr0|squ|nonI t et rahydr oi soqui nol yl, benzofuryl,
furopyridinyl, pyrolopyrinidinyl, and azai ndol yl ; when
Ar is a phenyl, naphthyl or heteroaryl ring, each said
ring may be optionally substituted with one to three
substltuents |ndependently selected fron1(a) Iactone

o N\ L o~



with the nitrogen to which they are attached forma 4-

to 6-nenbered lactamring. 15. A process for preparing
wa2oenpasnd of the fornul aor a pharnmaceuti cal | BCT/IB2005/003989

acceptable salt, solvate or prodrug thereof, wherein

X, Y and Z are each independently CH or Nwth the

proviso that at |east one or twe-of X, Y and Z are N

but not all three, and with the proviso that Y and Z

are not both N, wherein Rl, R2 and R5 are

i ndependently H, hal ogen, CN, -COOH, -COOR3, -CON

R3R4y tHeORZy coNBRRébm z&biGEORBree -Hatdroatdnt- Ql&)e’tif ﬁv‘d)m nﬁro@éh &ulfur and

necgyy%rjegr‘ Egc}ltlolnoto t% En&&ge&ssgp %}E &SLJ %‘-‘%ZCE od% T{gﬁﬂhea any of said
( CBet@@;atomy@s mﬁpgeyht mayr be Q\M@nallmubmtegnfdthF(&-§5)elkyl or benzyl, with the
i ng@ﬁ@@ﬂ*@ﬁéak ;’E%Kn@( c&@i@im}é}gd}acér%%ﬁ Q@%@'ok%)éldjecent su(ljfur atoms;

(Cl-Co al kyn

5 o0 HEHC B TRy OB T OR ALy St MG s & TR s hen together
5 tvdh Be mitoher tedvhich thgy amhmetachiad féi3 sadrtb GRéheaibered lactam ring.
i ndepen ClO0)aryl said
aryl p?iﬁﬂ‘;r{,asrﬁrg;éagtfjgét%?bﬁy%f?ﬁu%ﬁg or nore (Cr
Ce) al kyl groups; wherein R6 and R7 are each
i ndependently H, hal ogen, -gPOR 3, - CONR3R4, - COR4,
NR3R4, -NHCOR 3, -CH, _-(Cr @6)al kyl ene-CH, - HNCOOR3,
-CN, - HNCONHR 4, (Cr Uo)alk,I (€25 Cﬁ)alkoxy, Ce6- C10
aryl or wherein n is QOox ! : Rgfn, oxygen or
NR8, wherein R8 is hydrdgen or [ d-Cral kyl, and when W
is carbon, it may be opt|tonal |l y| substifuted by
hal ogen, -CN, - COOH, Z- COR3, -NR3R4,
-NHCOR 3, -OH, (C6-ClQJary
heteroaryl, (Cr C6)dfkyl, (Cl- C6)Hal oal kyl
(C2- C6)a|keny| (C2- CB)aIkynyI -0Ol(C 1-C6) al kyl,
-0 (C 2- C3)a|keny| or (C3-C8) cycl&alkyl Wherein R9

10 andm&&ﬁ mwm@&@e%anﬂépﬁn&mdf CHRNNGHith (t?Q prévi€d btk or two of X, Y

orm lic
ek B e A ER AR Tt
6- rrerrbewberehé11eliz@a¢l Vb are adefipgd ablovdhet eroaryl i s
opt | Ona(/vhé(reﬁﬂ'_&@gsﬁltgbléIéé@iﬂé Brog{> a c@ﬂﬁod’r‘@'o@ﬁrmula I
het eroaryl contains fromone to four heteroatons
sel ected from oxygen, nitrogen and sulfur, with the
provi so that said heteroaryl rH ng cannot contain two
adj acent oxygen atons or two adj acent sul fur atonmns,
and wherein each of the foregqng phenyl, naphthyl,
heteroaryl, or benzo-fused hgtexosgyl rings may
optionally be substituted wth 70n1one to three
substituents independently eIeQLqufron1(C1-
C8) al kyl, chloro-, bronp-, i\odo dor o-,
(C1- C8) hydr oxyal kyl -, (C1- )alkoxy (C1- C8)a|ky|-
(C3- CB) hydroxycycl oal kyl -4 (C3-C8) cycl oal kyl,

15 (C3- C8) cycl oal koxy-, (Cl- E8 aiakoxy- (G3- C8) cyci oal kyl -
(3-8 nenbereg%heterocycloalkI, é¥ﬁro§%lés-8
neWBYPRAp7BE &7 gyRrbhRFRRANIeY o (NefogeB Y &P R By yCORBRE -COR4, NR3R,,
rren‘bmceifg) heti ek op%c)ﬂngwnkym Nmml lceﬂm -%m,i ml\mdtxg-l R4,adﬁk-03<)ylkyl, -O(Co-
an may be optionally substituted with 1 to
3 Egﬁ%@ %g@therein each (C3-C8)cycl oal kyl or
het erocycl oal kyl noi ety nmay be independently
substituted with fromone to three (CrC Jal kyl or
benzyl groups; or wherein Ar is a phenyl, naphthyl,
het eroaryi or benzo fused heteroaryl ring, each said
ring may be optionally substituted with one to three
substituents independently sel ected from phenyl,
napht hyl and a 5- to 6-nenbered heteroaryl ring
containing fromone to four heteroatons selected from
oxygen, nitrogen and sulfur, with the proviso that
said heteroaryl ring cannot contain two adjacent
oxygen atons or two adjacent sulfur atonms, and wherein
each |ndependently selected phenyl naphthyl or

1 . - .
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benzot hi ophenyl, benzotriazolyl, benzothiazolyl,
benzoxazol yl, qui nazolinyl, quinoxalinyl,
woa@anesd di nyl , di hydroqui nol yl, tetrahydr oquP@DiB2005/003989
di hydr oi soqui nol yl, tetrahydroi soqui nolyl, benzofuryl,
furopyridinyl, pyrolopyrimdinyl, and azai ndolyl; or,
when Ar is a phenyl, naphthyl -@6- heteroaryl ring, each
said ring nay be optionally substituted with one to
three substituents independently selected from (a)
| actone fornmed from-(CH 2)tOH with an ortho - COOH,
whereint is one, two or three;, (b) -CON R14R15 ,
wherein R 4 and R15 arepi ndependently selected from
(CrCsJal kyl and benzyl, ok Rl4;and R15 together with
the nitrogen to which they e ached forma 5- to
7- menber ed het eroal kyl ring|that y contain from zero
to three heteroatons selected fromnitrogen, sulfur
and oxygen in addition to tRe nit{hgln of the - CON
R14Ri 5 group, wherein Wiy anwof said heteroatons is
nitrogen it nay be optionally substituted with
(CTC%JaIk or benzyl, with the proviso that said ring
calh F”Ed%?%lh t wo adjacent oxygen atons or two
adj acenw is whfoum, cxygensr N&E, Whejein RCHs niroddC@R1@RESalkyl, and when W is
V\hgérﬁdn |théy3b<,Z Sﬁtfanﬂ%%bst&u‘ﬁéb & hél&{eﬁe c@ﬁghcééﬁlt ‘&%b'ia -CONR;R, -
5 at PQBheH $Per rH'%PQLRs QY égwﬁwﬁéﬁe”dtq Phivida H@’feroawl CrCagalky, (Cr
comphal@amg (Ceaphlkéryl, accagpiryyl a-(df, @;Emyia -Ol(C-Bhakeyn or (Cs-Cs)
g 9 Z are each independently CH or Nwith the
pro 16"t hat one or two of X, Yand Z are N, but not
al | t hr whereiafid apfl Ry afmlédq@emfan%hxdmpn ¥ (En@s)2kvir e not

\?\ﬁt h N om%fnﬁlﬂ?o IRé}{ opglﬁr@ﬂ{dcdﬁﬁal@r@foﬂﬁ a@gdid mee above;
erein S Ul e avl r un ,
101 1 or nitfisrey Al & ot PRl @ Bl B dempny said e

H, optishally enhstitu@OORB one @(MRBM, CoydlORArouldR3R4, - NHCORS,
- Q" (@h&:@ Usry.% Q‘%grogﬂ ph&mﬁhthyl Qg 5 W%B@red (h@feroaryl ring,

ormhereln nis
; °W’P@'ycfﬁ?%w a&??%ﬁ’eﬂm%?‘ ‘N%@'“"%hfé?r%loﬁe i fous 'Wﬁﬂ?%‘ﬁ%ﬁw in the ring
or s€l€dtedGrdor) akyigyh,,niteogeh wiesulfll) ivih terdioasp thet sarying eannot contain two

15 Optaajg%afRé g %%g%tﬁﬂl\%gaﬁgﬂ &Rﬁ&%mggnd &ﬁ%’ eacgqp:f)he foregoing

(mh@xlg)ngptythyl andy Betqownﬂ@se@ah@pww 99; su?s@tuted with one to three
C6 padshtyénts (rﬁépen%)tﬂy&b@abd(yrbm( C2ea)rdxyaKN| (C,-Cs)alkoxy-(Cq-Cs)alkyl-, -

g%&@?%&%-@é}o é%/)h);d% V\X]ngggllﬂ’lﬁééc Cg )&%ﬂgyl Cgé g Ifc?/anzLIkoxy— (Cy-
i n@e)plé@@réﬁz-pycmeawg diptasrcy¢lGrias JaycdkgyhetaspcyFgallghdam (C-Ca)alkoxy-
20 ma}set@ﬂa&yc@am Uil YwieeparDi &Rt @ fcg;ow@enqycérl ﬁetéﬂo&&loamernﬁiléi\y may be

R Sk RS LSRRIy el (8 M Sn ST crovne: 1

or nor ewh&ein@é)isad kiydnylgnaphihyl; haigrearyian bghzo4 fgseldyateoapayhring, each said
pheRy |may%%¥l<mé|ly bestﬁuté}’ wﬁl’por@ TRHFRE L@ LRl SR RAENdently selected from

rin o ti onal used to a benzo group, .containi

f r SR B3R 6@@1 a felod-HEpised heiepH¥ Mg ﬁﬂj‘t@'@f‘% ?@d’”??%ﬁ?\“r hetero-
25 ox ptypen selacted Ggaroxgged, sittbdenrandvdutfir, tvtie tmrwwnsmothiathsﬁld heteroaryl ring

Sa'cgnngt' &gltaﬁf %d];éigﬂt&%q%gt dsaSy %%ﬁc&%\é F%Eﬁngnoo\:(/herein each

] ace wher el eac
f oMEERFNERHY ﬁ@ﬁ:}ﬂd pnq%mawmyl atptereand seRstityent maﬁgigelfr%pubstltuted with

0 p‘frbrﬁ R toythriee (©1L¢1§dlldyt dﬂo@@s Mddélkgrb@bét@leﬁtﬂ f@Rrein examples of heteroaryl
substitu

8) HVH? |)r2 g% )Wt are égc?/ l%rl myfeyndezng);? m&jafoly? pyrlmldlnyl pyrazolyl,
30 Q (r@zolyC Byaxinkly punhqylosoanglylcg)rh;ydw cfwylcy@nyjalswzolyl thiazolyl, oxazolyl,

( CofBlayc [yK¥YLinoth§#3is&eRirolriA, Gl P X¥nzimiddzdryi, benzofuranyl, cinnolinyl

CB)aIkox¥ %@ég é§ cyg3 &ﬁiyﬂg, he?erocycloaykyl, v

hydroxyheterocycloalkyl and (G -C

8)a|koxyheterocyc|oa|ky|, wherei n each

(C3-C8) cycl oal kyl or heterocycl oal kyl noiety may be

i ndependently substituted with fromone to three (&

Co6) al kyl or benzyl groups; mhereln A« |s a phenyl

o, o o - o, o




fromone to three (Cr Ca)al kyl or C3-C8 cycl oal kyl
substituents, wherein exanples of heteroaryl groups

WO p@bdes4 but are not limted to, pyridinyl, PCT/IB2005/003989
pyri dazinyl, imdazolyl, pyrimdinyl, pyrazolyl,
triazolyl, pyrazinyl, quinolyl, isoquinolyl,
tetrazolyl, furyl, thienyl, isgxazolyl, thiazolyl,
oxazol yl, isothiazolyl, pyrrolyl, quinolinyl,

i soqui nolinyl, indolyl, benzimdazolyl, benzofuranyl,
ci nnolinyl,indazolyl, indolizinyl, phthalazinyl,

10

15

PYihdLazi nb/dollzﬂyl' [ Qﬁthéﬂé(imyl | Gy@baEHY, Yiriazipyr ligdiAdolyl, purinyl, oxadiazoly,

géﬁgﬁ‘%{i?L%’%?Fonyiybeﬁg%ﬁaﬁyl hadl %a%%é/ll(z OE)&?nrzg%lo I)(einyl benzotriazolyl,
berpedtiiazrbl Vénzomnlxloxmlzghhyl quuinesioi mﬂphthyndmyl dihydroquinolyl,
qu@ﬁ@ghﬁﬁ@lw n@%&%hl%lﬁw tetrgﬂyjabb@oalﬂhﬂlﬁm Yénzofuryl,  furopyridinyl,

tet roqui noly hydr oi soqui nol ylI ,

téWF&HVGPGngﬁGFﬁ@P L benzofuryl, furopyridinyl,

pyr ol opyridrdin dlt lﬁ)al pheay) Ch@ﬁtﬁyl o bd:tydoaryvml@ eaah sAfd ring ngay be optionally

phs%g%t‘tutecp% F %rreeb&ibg itahtsY lhdédeﬂgentlg%%llactéﬁlfrgmr('aﬁ%ctone formed
ona ut ed wt

st {GlenPid W'thcﬁé'p@ﬁ‘@eﬁq% s@l‘%@'f‘éd‘sfqnétﬁ“@a‘)r thrggit GhaCONRu4Ris,

f omersin R, R(.Grk 2eknabith saBcted frbia (¢ COMkyl whesedk, dr Ry, and Rys
er |

antag??ﬂéé “ﬁt}/’\ghq Wﬁ%gfgna’é'vﬁ% )theg & ed Rttacg R‘%r?ocgrrrﬁ to%gﬁer\%eﬁﬁd heteroalky!
anthgbibaizyky contaiRfwmarzrio K Hrecotrieaiomg qelecteﬁérom tnrr@qg’»‘énsulfur and
t OB 1 Jo‘a@?ln & @weaﬁtFo@Eh%ﬂthEQCCﬁNaRﬁth Qrolip "WRR&F &hen any of said

LT BT WBR L P OTEDt DR CRIE - aaobly g win e

i npradsh thatcsald triog tdn@otiohtagemadidcenaxygdDCRPRS or4m®j@1eomqylfur atoms;
Wh&'r (E)'e C %Oﬁ?ﬁ \];vhéé\h g |J‘f~et’de 69@%\9@& ﬂh?eerﬁnﬁ ré@ﬁ taken together

‘%Plon substi tuted h %{ X
bewﬁwen 99A 19 w@cfb%w@@ﬂma? fogapd- %@e@a Ao te'aﬁ%. n-
two adj acent oxygen atonms or two adj acent sul fur
atons; or (c) -(CH 2) VNCOR14R15 wherein v is zero,

one, two or three and -CO R14Ri 5 taken together with
the nitrogen to which they are attached forma 4- to

6- menbered | actam ri ng.



