1 7 APR 2006 WD 03/037871 PCT/ SE02/ 01987 -1 THERAPEUTI C QUI NOLONE COVPOUNDS
W TH 5-HT- ANTAGONI STI C PROPERTIES Field of the Invention This i nventigrAPR 2008
relates to novel 8-am no derivatives, nethods for their preparation,
pharmaceutical conpositions containing themand their use in therapy.
Background of the Invention Serotonin (5-HT) has been inplicated in many
psychi atri cYH¥®P®t s including but not linmted to depr eBSTSRI20Y8Nher al i zed
anxiety, eating disorders, denmentia, panic disorder, and. sleep disorders.
Furthernore serotonin has been inplicat&d in gastrointestinal disorders, 10
cardi ovascul ar regul ati on, notor disorders, endocrine disorders, vasospasm
and sexual dysfuncti oRHERARRWHIGhQUENQhONESCOMROWNDS VEITMi vi ded i nto at

| east 14 subtypes, see Bar neHT-ANHPASONIBTICRROPYRIIES Ol ogy, 1999, 38,
1083-1152, incorporated herein by reference. These various subtypes are

responsible for serotonin's action in many pathophysicogical conditions.
The 5- HT1 Eieldiof thedviventionst or s has high affinity for serotonin and consists

of five 15 rel : Inbe AR | 3 i - 5-HTI D
Fecept or subtypLs VeRBGEiEaic to idfa bl dkaldihy AROLEr el bt * 7Y Ol
t o have % Ipheapecitical qooipesitidralcontaining¢henpdrahtbeimesatin thargy.di sor ders and

di seases. Jn aglt i S lh%r C ounds that are 51l Tta and 5HTto antagoni st
have been Mr essant and anxiolytic agents. Conpounds t hat
are SHTla and SkfbtdRie(GeHiT)dHas béva\implieaed it aafy psychibeic disonibisandludig bt gowi ne.
20 Sunmary, aof ,the I nvention Provided herei.n is conmpound having the fornula
(1): R ifiedi Geprssipt sensraliza Fopit cating Gisgridh SEmeia 1P SR niod by
hydrogen, s@gp dissrdbrdsy Fardiefrhore $érofnil HsY beendphdatdda gstWintestisd] Hisorderd,
cycl oal kyl, et hoxy, thionethoxy, -NHA & -NA2, ;aJ(\?IHC( =0) A, am nocar bonyl,
- O =0) Na canigvasepianiegpiation, gietor isardstey crdoesine iRy, yasosgayp angsexualopt i onal |y
subst i t ut gsaadich. Q&stbﬁﬁ@éde{xm&qﬁsé bde s@sdiviaedl inmlakichst 19 RibrRRaIsky/BaHASt i t ut ed
al kenyl or optionally substituted al kyngll . 17 APR 2006, 03/ 037871
PCT/ SE02/ @E@Ek;arp, Neuropharmacology, 1999, 38, 1083-1152, incorporated herein by reference. -

These various subtypes are responsible for serotonin’s action in many pathophysicogical

conditions. The 5-HT; family of receptors has high affinity for serotonin and consists of five

15 related receptors. This family includes the 5-HTp and 5-HTp receptor subtypes.

Compounds that interact with the 5-HT), family are known to have therapeutic potcnﬁal in the

above mentioned disorders and diseases. In particular, compounds that are SHT;g and 5HTp

antagonist have been known to be antidép;essant and anxiolytic agents. Compounds that are

5HT;g and SHT)p agonists h;_nic been used in the treatment of migraine. '

20 Summary of the Invention
Provided herein is a compound having the formula (I):

wherein

R! is, at each position, independently represented by hydrogen, optionally substituted alkyl,
25 optionally substituted cycloalkyl, methoxy, thiomethoxy, -NHA, -NA,, -NHC(=0)A,

aminocarbonyl, -C(=0)NHA, -C(=0)NA;, halogen, hydroxy, -OA, cyano or aryl;

A is optionally substituted alkyl, optionally substituted cycloalkyl, optionally substituted '

alkenyl or optionally substituted alkynyl;



J
-2 R2 is represented by (i), (ii), (iii), or (iv) below R3 R3is H,
optionally substituted Cl.al kyl, optionally substituted C2.6al kenyl,
optionally substituted C24al kynyl, optionally substituted C34cycl oaIﬂ«;yAPFpmﬁ
ACH, 5nis 2, 3 or 4, Pis a heterocyclic ring; R4 is -H or optionally -
substituted C'.aalkyl; R7 is O NRa or =S; R6is -Hor nethyl; 10 Y is
-C(=ONH, -C(=ONA-, -C(=ON(A)-, -NHC(=O -, -C(=S)NH, -CH2NH, -C
=0) CH2-, - CMe@peHBU, - C(=0) - pi perazine-, -C(=O Rt-, - NACEPGTLSE20IBI=S) N(A) -,
-CH2N(A) -, -N(A) CH2- or a 5-nenbered heterocyclic. R7 is a nonocyclic or
bicyclic aromatic ring or a heterocycle, optionally substituted by one or
nore substituents selected fromRs-R9 and R10; wherein R7 is connected to Y
ei t her by Rf id Fepesentpddylfd (i), Giii),lwy (i) belovg f usion; Rs is -CH2-, -C(0)-, -SO2-,
- S@2NH, -C(=0)NH, -0-, - S, -S(=0)-, a five-nenbered heterocyclic
connected to¥®RY by a ring fegon or asiM}i’E bond as tethery IS
nor phol i ne o;Lti onal l'y substifuted with at ast one substitwdent sel ected

fromA, tho hol i ne, gpe iyn- R", tiowally substi e ,
su ﬁ @?@ 20 borf (=0 cA; RlOtRIS opt ponal | y
yl

optionally Puted heterocy

substitute , optionally sltbsti tute | oal kaI , hydroxy\_aryl, cyano,
hal ogen, -C(=OWH2-, methyl g0, SNHA, - NA2, NRFRRZ0) A ~ - C(=0) NFA, s
-C(=ONA2, or QR . Rl' is -H, alkyl, AOH /SRA -S2NH2, - SO2NHA,
-S2NA2, - S2NHAR9, -C(=O R9, 25 -alkyli9, (=0 A C(=O NH2, C(=0) NHA
C(=0) NA2, or @C(=0)QA. The tefiih "hydrocarbyii®¥ refers to any@Xructure

conpri si ngaqnl 0ge 0 . rhon atons. 1 7 APR
2006 0 03 s PREpR A 5 S8 oty siBhiles G RENE G RNATE o 25"
suf fi x or spbstifuted Caatkynyl optiomaily sibgtitited C; buyaloalkglcbr AOHi n hydr ocar byl radical s
conpri si gﬁl t.0 qll_)out 12 carbon atons. The term "al kenyl" refers to straight
or bran s%’I‘ilja':frn’hydrocar byl radical s having at ,

P is a heterocyclic ring;

Réis-Hor optionally substituted C,4alkyl;
R®is =0, =NR"*or=S;
R® is -H or methyl;
10 Y is -C(=O)NH-, -C(=0)NA-, -C(=O)N(A}-, -NHC(=0)-, -C(=S)NH-, -CH;NH-,
-C(=0)CH;-, -CH;C(=0)-, -C(=0)-piperazine-, -C(=0)R®-, -NAC(=0)-,
-C{=S)N(A)-, -CHaN(A)-, -N(A)CH;- or a 5-membered heterocyclic.
R’ is a monocyclic or bicyclic aromatic ring or a heterocycle, optionally substituted by one or

more substituents selected from R%-R® and R'%; wherein R’ is connected to Y either by a
15 single bond or by a ring fusion; ‘
R® is -CH;-, -C(=0)-, -SO;-, - SO;NH-, -C(=0)NH-, -0-, -8-, -S(=0)-, a five-membered
heterocyclic connected to R’ by a ring fusion or a single bond as tether;
R? is morpholine optionally substituted with at Ieast one substituent selected from A,
thiomorpholine, piperazin-R'!, optionally substituted aryl, optionally substituted heterocycle,
20 or -C(=0)CA;
R is optionally substituted alkyl, optionally substituted cycloalkyl, hydroxy, aryl, cyano,
halogen, -C(=0)NH:-, methylthio, -NHA, -NA,, -NHC(=0)A, -C(=0)NHA, -C(=0)NA,, or
04; |
R'! is -H, alkyl, AOH, -SOzA, -SO;NH;, -SO;NHA, -SO,NA;, -SO,NHAR’, -C(=O)R’,
25 -alkylR’, C(=0)A, C(=0)NH,, C(=0)NHA, C(=0)NA,, or -C(=0)OA.

The term “hydrocarbyl” refers to any structure comprising only carbon and hydrogen

atoms up to 14 carbon atoms.



I
| east one car bon-carbon doubl e bond and conprising at |least 2 up to about 12
carbon atons. 5 The term "al kynyl" refers to straight or branched chain
hydrocar byl radicals having at | east one carbon-carbon triple bond ana
conprising at least 2 up to about 12 carbon atons. The term "cycl oal )7I APR 2006
"refers to ring-containing hydrocarbyl radicals conprising at least 3 up to
about 12 carbon atons. The term "cycl oal kenyl" refers to ring-containing
hydr ocar byl WR®Z’s having at |east 10 one carbon- car boRCESEBI%Fond and
conprising at least 3 up to about 12 cagbon atons. The term "cycl oal kynyl "
refers to ring-containing hydrocarbyl radicals having at | east one
carbon-carbon triple bond and conprising about 7 up to about 12 carbon
atons. The termemﬁhw&"uscﬁmmamh#ﬁxmﬂylrcﬂcadd) stedight bobramyedone or nore

pol yunsat urat ed .ca n S _havin ract er, (e.g.,"4n + 2

del ocal i ze %@Fﬂﬁ@m‘{‘%‘gﬁ’m“%ﬁgr‘@%}% 5%out 14 carbon atons. The
te(r]I m " i’ar yl" ref'Ien&SermO‘antematef@s roadmgndosbraneﬁedcbhﬁg h?drb&rﬁi!ﬂﬂﬁéagma@llngm)n'&t ic
radi cal s conpri sin on ato 0 aromati c_radical s

conpri si nglcggg"‘f%“‘ %@%%?Bﬁsaﬁ‘??ﬂwe‘ ‘T’éé}/&% %I“Pé?ﬁ ub b AmS. ¢ o

di val ents al kyl m&aﬁll‘mﬂmﬁf&msﬁgﬁkmmbmme@dkem Qadléa&lﬁameat
structures together. The term "heterocycle" or "het eroc cI I C'

" het er ocy dF#sEOBAFRENRT-catban Eiple hogd pRchepmpsisiag at lepstg umdhahel %ﬁ“‘?ﬂﬂdt@sval ent
radicals havi Nermg i CtydiRiig ! VefR 8 #hg KBnraindd ggpm%ﬂyllrymcaﬁéoﬁ&gaﬂﬁgf omN, 0

and S, as part of the Ting structure and conpiising at |east a up to
about 20 dwh%upwth'@ 1r2|°A%9nathFerocycl Ic noieties may be saturat ed or

unsat ur at ed 2 o 3k e EEPx'iﬁ m‘}ﬁ‘%
noi eti es may c?rtll aln rf{)Hr1 g%‘nrégéne Il r-}ééﬁ&?: t’erm "het er oar yI ‘#ers to
het er oclc|dne cubommbmouwndtonﬂ and|comprisinglatdedst3 pata abgut 12rcarben atoms. har acter.

Het erocyclic Sc %h&gﬁ” %EHD taﬂﬁﬂ%@y I'FEE}J
aziridine, 33*85.‘“?%%}““‘{ Il a]%lcce}%rsaze 'é(ﬂ%ne, #éldr?gb e";Ht g‘%vé&ga&yrrol i di ne,
rz)yg r gl |h ng on%c mrﬂaz—cdrbcgl t:jlﬂl,; bo@mn]z:ohﬁ:déingeabodt ‘Duptocabeut mtdafh hohﬁtums _ i

, 3-di hydr of ur | ro, t nahydr i ophane, pi peridine,
1,2,3,6- tetrahgﬁ? y?roaa mgﬁ% T?%F %éa@in%onwﬂ r phol i ne, pyran,
t hi opyr an,po&uﬁsadirktyddswumprrmgs hdvetgrﬁhnﬁocmmaa: (elg. Adrt D delbeatiped dléchons) '
1, 4-di oxane %0?&3 03/ 037871 PCT/ SE02/ 01987 -4

and corhpnsmgGupto ut 14 carbon atoms.

The term “aryl” refers to aromatic radicals including both monocyclic aromatic

radicals comprising 6 carbon atoms and polycyclic aromatic radicals comprising up to about
14 carbon atoms.
The term “alkylene” refers to divalent alkyl moieties, wherein said moiety serves to
20 link two structures together.

The term “heterocycle” or “heterocyclic” or “heterocyclic moiety” refers to ring-
containing monovalent and divalent radicals having one or more heteroatoms, independently
selected from N, O and S, as part of the ring structure and comprising at least 3 and up to
about 20 atoms in the rings. Heterocyclic moieties may be saturated or unsaturated,

25 containing one or more double bonds, and heterocyclic moieties may contain more than one
ring.

The term “heteroaryl” refers to heterocyclic monovalent and divalent radicals having
aromatic character.

Heterocyclic moieties include for example monocyclic moieties such as: aziridine,

30 oxirane, thiirane, azetidine, oxetane, thietane, pyrrolidine, pyrroline, imidazolidine,
pyrazolidine, dioxolane, sulfolane 2,3-dihydrofuran, 2,5-dihydrofuran tetrahydrofuran,
thiophane, piperidine, 1,2,3,6-tetrahydro-pyridine, piperazine, morpholine, thiomorpholine,
pyran, thiopyran, 2,3-dihydropyran, tetrahydropyran, 1,4-dihydropyridine, 1,4-dioxane, 1,3-



di oxane, di oxane, honopiperidine, 2,3,4,7-tetrahydro-|H azepine

honopi perazi ne, 1, 3- di oxepane, 4, 7-dihydro-I, 3-di oxepin, and hexanethyhﬂgﬁ%
oxide. In addition heterocyclic noieties i ncl ude het eroaryl rings such
pyridyl, pyrazinyl, pyrimdinyl, pyridazinyl, thienyl, furyl, pyrrolyl,
|n1dazolyl thlazolyl oxazol yl, pyrazolyl, |soth|azolyl |soxazolyl 5

1,2, 3-tri az8PPPOE; razol yl |, 1, 2, 3-t hi adi azol y1, 1, 2, 3- oxadCABENMNIET
1,2,4-triazolyl, 1,2, 4- thladlazolyl 142 4- oxadlazolyl
1,3,4-triazolyl,1,3,4-thiadi azolyl, and 1, 3,4 oxadiazolyl._ Addi tionally,
heterocycllc nnletles enconpass poI ycllc noi eti es such as: indole,

i ndol i ne, dicxanendiokans, hamapipstigide.dehs %;-M alydro-1 Bepgepiprohanmpiperazine, 1,3-

t et rahyd

o2yl g ok e Ao BN o ANTRIT 1 SafUSRRAIR ™

benzot hi oiviaties imelmzle)kaqromrhxgamdhias:zpﬁr@ybemzmyldmmdmbbpgmdamﬂol e, thi oxant h

I ne, I I di I di

addi ti on ABEDhauyh PR iewBih epin Sl Sril i Nurtetyc | o

lr)mi eties uzmcdriaﬁﬂylptetrmm,l 3,2;3 Wwaumox?iaaﬂymzmlﬂ, 108 ri ng f ES' on
et ween t re rin COnpr.i ses comon to both rings

and nore % %@6?}%”.8 Wﬁ'ﬂ}‘?‘ﬂ PY?E%&&%I-%%"‘G‘FZ@YJCh bri dgedg

het er ocych@&ubmﬂwﬁ@awnaﬁbiedés%co:ﬁbwm xﬁ&zm% sﬁ&ﬂﬁpﬁxﬁﬁﬁ AB6line,

7- oxabi cycl o[ 2. 2. 1] heptane. The term "halo” or "halo refers to fluorine,

chl or i ne, dWpeliRcnistralydrogsiaplins., jsaquiRaling tetrakyiroisequinolipe, d‘x‘}e’“zﬁ"b?’@ﬁvs to radicals
of the gepRiuiirin{ @hydtbRumiridiberdfira, B 3R bSﬁ‘doﬁﬁ-&;ﬁ(iZEc%E}s@xaPMQrocar byl -

2.3
radi cal . Al koxy noleties i ncl ude met’hoxy: eth oxg/ ro ox 20 ‘i sopr opoxy,

but oxy 10t bwae@;oyheqesbﬂam)@xg}e benzthiazsies bepimdargley bengtrh ioxagthinepr opar gyl oxy.
The term @ﬁbﬁ‘éleoéaﬂ?dihé‘%ﬁ&ﬁ@'i:?roh?idfn@%ﬁﬁhﬁol%&ﬁé‘e general formila - NRR

wherein R and R are indepéndently selécted from ag/drogen or a hydrocar by

radi cal . Det ai lnaddities torthgpalynycliss hetdsecyrlns daseritsd aboveahaterpeyslie maighesct of t he
| nVent i oNycfige %Y%ET %rﬁf}lﬁﬁpmbﬂqmﬁlehg ef‘ur&)iltwo ogéorﬁhhgﬁenyl

al kenyl ana as a may optiona stituted wt ogen,
nitro, cyeemprisesporedhap ont bord cooymeomde nnsﬂmdmor@m by stomscdmmxremtodo,

o L e SR g R i R LS, 4
al kanoyl odmabtﬂyﬂo:ﬂm hjhép}dn): pnd\r(-ﬁ‘xwlqyclofﬂ.z lz]helﬂnm al kanoyl am no, (Cl4
S ) e B i S Y o S 1
al kyl ).sul f anoyThe té:lana!k‘My‘ ﬂe@b)ﬂdﬂs&fﬂ#lgen@ﬁl&oﬂiﬂg/#@&,%ﬁ&iﬁﬁisno and
o kyny ! nifeetsd Sopr & paRceB g, Aliey et mRboRn shoice BEPBhn ot oms. A
R) and28Gispprepoxy tttoxyliebigoxy; ﬁoﬁﬁ&dﬁcﬂbﬁﬁp&hﬁﬂﬁ?ﬁ al§{dRy, and propargyloxy.
The term amine or amino refers to radicals of the general formula —-NRR’, wherein R .
and R’ are independently selected from hydrogen or a hydrocarby radical.
Detailed Description of the Invention _
In a further aspect of the invention, A, R' and R?, each independently, as an alkyl,.
25 alkenyl, alkynyl and as a cycloalkyl, may optionally be substituted with halogen, nitro, cyano,
h-ydroxy, triflucromethyl, amino, carboxy, carboxamido, amidino, carbamoyl, mercapto,
sﬁlfamoyl, Ci4 alkyl, Co4 alkenyl, Ca.4 alkynyl, C;.s cycloalkyl, Cag cycloalkenyl, C,4
alkoxy, Ci.4 alkanoyl, C,.4 alkanoyloxy, N-(C,. alkyl), N(C,4 alkyl), C,4 alkanoylamino,
(C14 alkanoyl),amino, N-(C14 alkyl)carbamoyl, N,N-(C 4 alkyl),carbamoyl, (C;4)S, (Ci4
30 alkyl)S(0), (Ci4alkyl)S(0)z, (Ci4) alkoxycarbonyl, N-(Cj.4 alkyl)sulfamoyl, N,N-C; 4
alkylsulfamoyl, C;4 alkylsolfonylamino, and heterocyclic.
A,R'and R> each independently as an alkyl, alkenyl or alkynyl may be straight or
branched, preferably having 1-6 carbon atoms. A, R!and R? preferably have 3-6 atoms when




WO 03/ 037871 PCT/ SE02/ 01987 -5 each are independently a cyclic alkyl. O her
preferable values for AA R and R3 when each are an al kyl include m?t7hA/FJR 12006
ethyl, n-propyl, isopropyl, n-butyl, isobutyl, ten-butyl, cyclopentyl,
"neopentyl and cycl ohexyl. Preferable val ues for R when R is a hal ogen are
fluorine, chlorine, and bromne. Qher preferable values for R when R is
at position EOBHIYHA 5 bicyclic ring are nethyl, ethyl, etBSESEO¥MLB et hoxy.
Preferabl e values for R when R is at- Sposition 5 on the bi cyclic ring are
-H rmethyl, ethyl and nmethoxy. Wen R is at position 5- on the bicyclic
ring, R is nore preferably H Wwen R is at position 7- on the bi cyclic

ring, R ¢achpredn pmxwychaaﬁcylc@faprmaﬁeﬁbbmbwsmAaReaxyh&swm@em gr oups
of Forrml f. g&ﬁgﬂg f @ jerein n equal s
2. Most pre er%ﬁlﬁ‘@&qtgﬁtﬁ%ﬁt@%éﬁg’&gﬂ '?‘}1%1 |Bpe lgrze%’tnfi‘w] Parti cul ar
val ge_s }‘orcyﬁlgpentgl iagodcrlngagg OMHWYIf Pedfd:r;bl; Vaiuj;:rfopﬁpwhersk) smhglbgenrmbu} yl,

i sobuty nd. ten: buty NS ef er L rt f’:’l ¥1 %esthor

are hydro Jpro i %FRW}"‘% (g }éogl%op%f ani °n S atposiion  on the

trinet hyst sxgé}gnyhngmhmmtdﬂqf,wmo&y eiﬁdkahethbsy Rrefer\a(blmhw for R&gllaen Rfriehter abl y
represente r sents a_]inki ro i s prefera ..

- Q[ - - O) N H9SiE %ns\m "%gxcg ‘r]g‘?w%%ﬂ‘%%ybé‘ﬂ’ )‘“ﬁpéﬂﬁ“ﬁlﬁ'ne When
Y represemn&h@bfcyaﬁrmgrm'eiaaﬂmﬁ}ekﬁbgqplwaeﬂkhﬁmﬁ@smn 7ben theBicoaRMRd by,

for exanpleg,. pyrrale, t hi ophene, fiuan, imdazole, 20 thiazole, oxazole,
pyrazol e, 35‘6?‘?#‘?5%1’75& i soxazole, 1,2,3-triazole, 1,2,3-thiadiazole, 1,2,3-

oxadi azol e; 1, Pghichki AA&s For K afe Albiﬂ%he%@ sy oF: Foilmaa’i’r H%&EHbﬁZI@’ i€

1,3,4-triazole, 1,3, 4-thiadiazole or 1,34oxa|aoe Mor'e preferably, Y
i s - C(=ty Nepres #pmrswbﬂfl, Woerein areqpals?. cMestproferably 3Pe|1$ repspentrd by d¥-methyt onat i ¢
ring or a ycl e include, 25 but are not Ilmted to, phenyl; 1- and
2- napht hyl%; 3- and 4-pyri dyI - and 3-thienyl; 2- and 3- furyl |-, 2-

and 3-pyrrol yI PW’GHMW@IR mealn@rqam etk i, ﬂ-wpﬂzmgwpyl-l%w; azol yl ,

i soxazol ylig, @ﬁﬁ B 3111[‘]4 i azolyl, 1,2, 3-oxadi azol yl,
1,2,4-tri azcl))lagf aﬁc_jﬁe&i t? 1soélrfatzof§r ﬂiﬂz 4- oxad| azol yl, 1,3,4-tri azol yl,
1, 3, 4-t hi adi ath-;ticulat&lUbSﬁw |aaezluddydgen,qnnth1fb.Ieﬁhyl n-pmpﬂmsmbgw and ndol yl;

benzot hise ﬁﬁeﬁ%ﬂ%&ﬁ@{'@a’ thoxpeﬁéi’e%b ﬂenzt hi azol yl, 30 benzoxazol yl,

or triazin eprese e Fornul a (v) 1 7 APR 2006
RSis preferably represented by H.

Y represents a linking group. Y is preferably -C(=0)N(CHj)-, when Y is
-C(=O)N(A)-. Y may also be -C(=0)-piperazine. When Y represents a five-membered
heterocyclic ring, Y may be represented by, for example, pyrrole, thiophene, furan, imidazole,

20 thiazole, oxazole, pyrazole, isothiazole, isoxazole, 1,2,3-triazole, 1,2,3-thiadiazole, 1,2,3-
oxadiazole, 1,2,4-triazole, 1,2,4-thiadiazole, 1,2,4-oxadiazole, 1,3,4-triazole, 1,3,4-thiadiazole
or 1,3,4-oxadiazole.

More preferably, Y is “C(=0)NH-.

Examples of R7 that represent monocyclic or bicyclic aromatic ring or a hetereeycle include,
25 but are not limited to, phenyl; 1- and 2-naphthyl; 2-, 3- and 4-pyridyl; 2- and 3-thienyl; 2- and
3-furyll-, 2- and 3-pyrrolyl, imidazolyl, thiazolyl, oxazolyl, pyrazolyl, isothiazolyl,
isoxazolyl, 1,2,3-triazolyl, 1,2,3-thiadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-triazolyl, 1,2,4-
thiadiazolyl, 1,2,4-oxadiazolyl, 1,3,4-triazolyl, 1,3,4-thiadiazolyl, 1,3,4 oxadiazolyl, quinolyl;
isoquinolyl; indolyl; benzothieny!l and benzofuryl, benzimidazolyl, benzthiazolyl,
30 benzoxazolyl, or triazinyl.

R’ may also be represented by the Formula (v):



1
WD 03/037871 8 9 J RR -6 R7 may Anther be represented by the Fornmula (vi):
R$ RO (v) PCT/ SE02/ 01987 When the values for R7 are as set forth above, Rs
may be a single bond as tether, -C(0)-, 5 -CH2-, -C(0)-, -SO, -S(a
-5-, -0-, -C(-ONH, -S2NH, or a five nenbered heterocycl e connecte 7 1ABR 16106
by a ring fusion; and RO may represent an aryl, heterocyclic or heteroaryl
each independently optionally substituted with hal ogen, nitro, cyano,
hydroxy, tW398midhet hyl , ami no, carboxy, carbanoyl, mnmerkCESRIZ09% f anpyl ,
C .4 al kyl, Caal kenyl, C2.1 alkynyl,-34 cycl oal kyl, C3-e cycl oal kenyl,
C 4 al koxy, Cl-4 al kanoyl, Cl A al kanoyloxy, N 10 (C 4 alkyl), N(C.4
al kyl)2, G .4 al kanoyl am no, (C A al kanoyl )2am no, N- (G . 4al kyl)carbanoyl,
NN- (C, . 4) 2car banoyl, C.4)S, 0), (C 4dalkyl)S(-0)2, (C 4)
al koxycarbonyl, N (C, 4 al kky ﬂ‘ﬁﬁ' o, N-C 4 kyI ) sul fanoyl , Cl4
al kyl sol fonyl am no, or hete Ref er abl Is a heterocyclic
noi ety. More preferably RO ré it s pi perazi ne, thionorpholine or
nor pholine optionally 15 substlt ¥d on carbon with at |east one
substituent,selected fromA may be a_five nenbered heterocycle,
|ncorporatBn‘Qaiéﬁmbﬁé’ﬁW@“%?}éﬁhﬁgPW%@l)ect ed fromN, O, or Sand it nmay
be connected to R7 by a ring fugjon, preferably when R7 is phenyl. Wen Rs
is a single bond as tether, preferably net hoxy, cyano, a
five-menbered heterocycle or RFrd-Rrepreseﬁmad by the Formula (vii): N
R31 (vii) 20 When Rs is reprB el by a 5-nenbered heterocyclic conprising
N and further when it is conne€ted to R7 by a ring fusion, RO is preferably

-C(=0 A atwaehed t F%na {eg,glt - - 0 CH2CH3.
When R7 |S£§%2§¥(ﬁ%$sfgmmﬁgﬁggﬁgﬁ@%%r 0C g}ﬁ%gﬁ%’i&egﬂbh&ﬁ? S éﬁ%hed via the

R8 tethe? =Ore-S027, -3=0%y -5 SO Hp 05 @ five srembed nenber ed
or 4 pos ey gfﬂ‘ﬁﬁ&%e?@"%’a fB% foson, B K A eliclnd WP bRl B 06 o
03/ 037871 heteroaryl sach independently opt:onally substituted with halogen, nitro, cyano, hydroxy,

trifluoromethyl, amino, carboxy, carbamoyl, mercapto, sulfamoyl, Cy alkyl, Cy4alkenyl, Co4

alkynyl, Ci5 cycloalkyl, Cg; cycloalkenyl, Ci4 alkoxy, Ci4 alkanoyl, C,4 alkanoyloxy, N-

10 (Ci4 alkyl), N(Cy4 alkyl);, C;4 alkanoylamino, (C,. alkanoyl);amino, N«(C,.

aalkyl)carbamoyl, NN~(C\4);carbamoyl, C1.4)S, C14S(0), (C14alkyD)S(=O)z, (C1.4)

alkoxycarbonyl, N-(C 4 alkyl)sulfamoyl, N,N-C,4 alkyl)sulfamoyl, C,4 alkylsoifonylamino,

or heterocyelic. . Preferably R’ is a heterocyclic moiety.

More preferably R’ represents piperazine, thiomorpholine or morpholine optionally

15 substituted on carbon with at least one substituent selected from A. R® may be a five
membered heterocycle, 'incorpumﬁng at least one heteroatom selected from N, O, or S and it
may be connected to R” by a ring fusion, preferably when R is phenyl. When R® is a single
bond as tether, R is preferably methoxy, cyano, a five-membered heterocycle or a compound

represented by the Formula (vii):

N N—R! (vii)
20
When RYis represented by a S-membered heterocyclic comprising N and further when it is
connected to R’ by a ring fusion, R’ is preferably -C(=0)A attached at the nitrogen atom. R’{
is most preferably -C(=0)CH,CH; .
When R’ is phenyl or 2 6-membered heterocyclic ring, R’ is attached via the R® tether
25 at the 2-, 3- or 4-position of the phenyl or a 6-membered heterocyclic ring. Preferably, R’ is

attached via the R® tether at the 3- or 4-position of the phenyl or a 6-membered heterocyclic



PCT/ SE02/ 01987 -7 ring. More preferably, RO is attached via the R8 tether at
the. 4 position of the phenyl or a 6- nenbered heterocyclic ring. R101WQ@§%M5
represented by al kyl or cycloal kyl each independently optionally

substituted with hal ogen, nitro, cyan, hydroxy, trifluoronethyl, anino

car boxy, ca | 5 mercapto, sulfamoyl, C14 al kyl, C2- 4al ken

al kynyl , &%ﬁ§&¥F65Ikyl, C3. 6 cycl oal kenyl, Cl14 al koxy, tﬁﬁ@@%’ﬁ%&l Cl 4
al kanoyl oxy, N-(Cl14 alkyl), N(C -4 alkyT¥2, Cl1.4 al kanoyl am no, (C14

al kanoyl ) 2am no, N-(Cl. 4a|ky|)carbanny| N, N- (Cl1. 4) 2car banoyl, C1-4)S,

SR v T L It e e e

pr ef er abl ymgnﬁaémmcy&ﬁbm{geferably chlorine or'fluorine, cyano, or -OCHS.
Wen RO is a qugen it is preferably chlorine or fluorine. Wen R7 |s a

phenyl or 6- mefbenexberepEIBiEdbiralkytordyrigalkrirech mdependopdyontionally he 2-, 3- or

4-positio gﬁ”ﬁh :?H{Be I Eirﬁ%ﬁ:ﬁ@bl y R Q
i's attachekggggpht IA?zﬂ‘y%m’s%pos tloﬁkﬁ? { phenyl Oa';xﬁrgf - rzr"f)ere

het er ocﬁlm@‘caplmg-ﬂmwurl Qo+ plkylaCraabiteayl, Gwalkml Rss cysidadieyl, s chadoalkepyplsi t i on of

t he phenyl ferabl , R10 is
att a(F:)hedya g%%%cdfiﬁgéﬁ#&%ﬁb a.liéylg%r( “h%lgqfl@ het ero%:/ycl ic Ir| ng
when R9 isallanoﬁmad, (Ci-aalkiveyRgmntint, Ne(C, adlkyl joarbdmpyl sSNIN-(Cy .ptarbdioyl, Thg)Sy| or a

Cethor. st CrupsiyOhdg o afiptmp. Nkor i@vﬁiﬂfﬁrﬁwﬁ ol ne o

m)[) phol i neal@ptulﬁnﬁbrldﬁgsalhﬁkulfdulyhﬁnmommycm tRY &tprétév\?sty adiaRgen? 0 I
substi t yent ecl.e r A. Al so en. Rs a single
o t olth Broterany SbioRae rHhoye. cung, S (et VR R 1 a bliob il B rably
pé%&é:‘;‘?;:ﬁm* My W‘*&?”"%“*ﬁ”fgssm“‘ﬁ’f?“maz %“ﬁf‘wmsoz

- .- n i - o, or - t-
CAHLO0. vmehﬂ‘gﬁat%% le_géﬁg F%thqng‘ Wgeea hITPRCURERS by an

al kyl car bgpaftrablo rre“’ ?s&rmeaembhyor%&miame a@mmb%@mmecﬁﬂa

- O)-|-C4H|o Wien R11 is represented by

C(=0) NHA asngeth%s{mzﬁﬁhﬂ# gm.ahﬂ‘e?r sPlhen % tb&ﬁ-ensml of the Phenl R4 6-BwmBERGY | rmor e
pref er afyl Yefeforfdl ﬂé‘%g%m ﬁfé%%@?h%ﬂ&the@p&fﬁo@o%e s Qe 0. When

R1is represente rroI|d| ne, or

t refera
F=0 - o Pysmbere teapbaio ok when R raehate wle thy o e pasion of B 2l y
S02N( CH3) Yg&a\mggmg%maﬁﬂ&ggﬁﬁgaﬁéed by ACH, it is preferably represented

by, CHZCH may al so be represent ed by- C(=0) OC4H, o.
The conpounds Phew demgqeeﬁeﬁbmemalsémdasutcﬂx@rh& ispraferably zepresemseddnse, but may

al so be piperazine, thiomorpholine or morpholine optionally substituted on carbon with at least one
20 substituent selected from A.
Also provided herein is when R® is a single bond tether and R? is piperzine-R'’. When
R represents SO,A it is preferably represented by an alkylsufonyl, more preferably
-50,CH,, -S0,CH;CHj;, SO;-n-C3Hjy, SO2-i-C3Hy, SO2-n-C4H o, -SO;-i-C4H, or -SO2-t-
CaHo. When R'! represent C(=0)A, it is preferably represented by an alkylearbonyl more
25 preferably -C(=0)CHj, -C(=0)CH,;CHjs, C(=0)-n-C4H s, -C(=0)-i-C4Hg, -C(=0)-t-CsH;, or
~C(=0)C;H;.- When R'! is represented by C(=0)NHA or C(=0)NA, it is preferably an alkyl
or dialkyl carbamoyl more preferably C(=0)NCH,CHj3, C(=0O)NH-cycloC¢H)3, or C(=0)NH-
cycloCsH,s,. When R!! is represented by C(=0)R’ it is preferably —C(=0)-pyrrolidine, or
—C(=0)-morpholine. When R'"is represented by SO;NA,; it is preferably SO,N(CHj),, .
30 When R! is represented by AOH, it is preferably represented by, CH,CH,OH or
~C(=O)CH.CH;OH. R'' may also be represented by —C(=0)OC:Hio.
The compounds provided herein are useful in the form as a free base, but may also be

provided in the form of a pharmaceutically acceptable salt, and/or in the form of a



provided in the formof a pharmaceutically acceptable salt, and/or in the
formof a 1 7 APR 2006 WD 03/037871 PCT/ SE02/ 01987 -8 _ pharmaceuti caf JIBAPR 2006
accept abl e hydrate. For exanpl e pharnaceutically acceptable salts of
conpounds of Fornmula | include those derived from m neral acids such as for
exanpl e: h%drochl oric acid, nitric acid, phosphoric acid, sulfa is acid,

hydr obr oni cW2E®8Hydroi odic acid, nitrous acid, and ph&§HEERE87aci d.

Phar maceutically acceptable salts nay-&so be 5 devel oped with organic acids
i ncluding aliphatic nono and di carboxyl ates and aromatic acids. O her

phar maceut i cal | y-accept ab salts _of conpounds of the present invention

i ncl ude fm @%W%Ehya’fafedg,“w pg?%?ﬁ‘?’f%ﬁ’ﬁ’,‘abﬁ%?fat e,

bi sul fit e.cofpéundb 6f Formdlal Haidb #ofes ddAvEL RS ASindrall acldd SudkBl Wrakinyi@ of the
conpounds of Formula | are provided as further features of the invention.

Many of t Mgdregtiprn avifs nificecid, phesphpsicapid, ulfiripecidrudrobipmis arid dydeiodiey known in
the chem Gajy tﬁﬁ&ﬁ ab! ardd g@g@w&w%&fmﬁa&umﬁ&%ﬂm@m& QEPHISo GLTPOUNdS.

Accordingly, the conpounds of thi's invention rfay be prepared by enpl oying

pr ocedurdeslevelopsdmwvith erganis arids inchiding aliphatie mpaandrdicarboxylates ewiasomatidsacs. r eadi | y
prepared i i o~ Sgﬁ - | at have Y
as an am égf‘ ﬁgl% Ker, ? Eaélygg%tgﬁ%&@%%&mpﬁ% Ié;r]gfbtﬁél mgémgéh\ﬁﬁﬁgcglg?]igyal

pr ocedur e ekamplahydiechtoridp, sulfals, pytvsiifate; bisylfatd; bisolfitd, niteateg andophiosphatei t h an aci d

hydr ochl ori de. ,The ' ed in e current Jdnvention if.not .comrercially
avai |l abl e may E“é"’??%%?’%ﬁg nO\?\m _rcegif]tﬁ?aol%pgm oorfﬁééﬂ?)#%eggovg’negﬁ@f‘g?t ep in

t he pr ocdémresfoftiedihveyticn My ofithe Compowids destribed hetein eande nyade bylprotessdse

reduced to an amjne. .The nitro c ou e _a.nitrophen conmpound. The
Fesul t 1100 Rafih B3 Shomical e 2ok SRR B i oot SRS ot ot 1 o

pr epar i ng Alcbardiaglypthe ysihpuhdsufittemvertion tay bepRParsy by Emploging procddufegones i s set
forth in Schene 1 on the follow age. Alternatively, fhe .

chr onone- -Wﬂd&%}ft%&ﬁ%ﬁm%gg%ﬁh%mgﬁﬁpy gggﬂe%ﬂﬁmﬁfd&éﬁ. and

[) e?ct ed i(rjn;edimreFmMoMeﬁp&ﬁomvénﬁb@Wey:ﬁ&ndﬁﬁeqm&,ﬂhs Schene 2,

el ow. Additiona

funct i ona roup nani pul.ations i nclude, but are not
linited t&?mmua@%ﬂrkmegeﬁtbw&%% . LMoY B R, P85S 8Yii nol i ne and
qui nol qBe c&PRREHNEHSEME with AL adidt BEESEhIorOY. SThe afined 1Sedh SR 30R6ht fventiod§f Ao¢at | zed
via synthetic roytes simlar to those enplaoyed for synthesis of the

chr onone- semmercighy ayailable max be prdrRy ey echnigussn Farorammple a8 a Srst sppindheg y nt het i ¢

routes topﬁ@és@@ﬂnﬂ@né&ﬂnpo%ﬁ o&ﬂ@a@,qmoﬁﬁd EHRPbOFasRBto 1WA 1 ON are
depicted In Scheme 47 infra. | 1 7 APR 2006 - i
The nitro compound may be a nitrophenyl compound. The resulting amines may be reacted

with an acid hydrochloride. A method for preparing the acid hydrochlorides useful in
20 synthesis of chromones is set forth in Scheme 1 on the following page. '

=

Alternatively, the chromone-2-carboxylic acid may be converted to the acid chloride
and reacted immediately with an appropriate amine, as depicted in Scheme 2, below.
Additional functional group manipulations include, but are not limited to, O-dealkylation and
N-dealkylation (Scheme 3), ‘

25 Quinoline and quinolone compounds of the present invention are prepared and
derivatized via synthetic routes similar to those employed for synthesis of the chromone-2-
carboxamides described above and in Schemes 1-3. These synthetic routes to quinoline and

quinclone compounds of the present invention are depicted in Scheme 4, infra.



WD 03/037871 -9 CC2R ( )y 'R)- ' R OZC CH Hal ogen R = CH3, C21-15

Scheme 1: Preparation of chromone-2-carboxylic acids as intermediates in the synthesis of
compounds of the present invention.

2 A abtormng

R2 N
H20 (W.

Hal ogen = C, Br (Rl)a = -OCH3, F, CH3. d, Oet, H PCT/SE02/ 01987 2
‘Hal ogen NaCH 0 1. H2SO4 2. EtOH, reflux COZH 0O CO2H Hal ogen H N
(O precursor amnes for (ii) or (iii) |_ structural | variations of
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N O b5 r03BNOSP g (R ) G smnzse:
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- CO R '
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OH O,R
Halogen R'=CH,, C, H Hal
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COH.
1. H,SO,
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2. EtOH, reflux O 2
Halogen
N
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phosphine ligand
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. HCIH,0 _RY; |
Et o CH
N o N O
~
(et (JeHa
N, N HOl .
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C /(CH)~ N R3 CEt VJ -0 -,-OH N',(CH2)" 0 CNHC R 3 Scheme 1:
Preparation of chronone-2-carboxylic acids as internediates in the Syqtffﬁﬂlﬁ]
of conpounds of the present invention. 1 7 APR 2006 WD 03/037871 OH 06
PCT/ SE02/ 01987 V( H2), N HO Schenme 2. Ami de synthesis via acid chloride

I nternmedi ate \/\herel nNR, Ra, R7, a and g are as defined in the specification
0 BBr3 85%® BHHBIL cht oroe hyl chlorof onnate 64% Schene"cé"swg?’l onal

group mani pul ati on with conpounds of tHR8-present invention includes, but is
not limted to, N. and O- dealkylation I 1 7 APR 2006 WD 03/037871

(R‘Q ] (R'l
OH ——————

wc””“ ECHz)n

\Rs

O
4y, I ~
Ry H
P N e
. [ 7

P

W/CHZ),,
g3
Scheme 2. Amide synthesis via acid chloride intermediate, whcreinRi, R’, R". 1 and q are as

defined in the specification.
0

" Q———*m

(Nj Example 3{
|

11 Example 85
CHy
1-chloroethyl chloroformate
64%
Example 13 0

N
H

Scheme 3: Functional group manipulation with compounds of the present invention includes, but is not limited
ta, N- and O- dealkylation



(RNHz Br R = OCH3 or F MOCel O Me0"0 -11 O PCT/ SE02/01987 1 7 APR 1006 WD
03/ 037871 PCT/SE02/01987 -12 invention contain for exanple asymetr] ¢APR Y005
substituted carbon and/or sulfur atoms, and accordingly may exist in and be
isolated in, optically-active and racem c fornms. Sone conpounds may exhi bit
pol ynor phi s thus it is to be understood that the prese on
enconpassegﬂiﬁﬁﬁﬁvb, optically- actlve polynnlphlc or stgéggﬁégﬁéilc f or ns,
or mixtures 5 thereof, which forms poddess properties useful in the
treatnent of the disorders set forth bel ow. Preparation of optically active

forms is well known in the art how (for exanple resolution of racemc
fornms by recrystalllzaﬂ*B ?echqhgﬁgs synthe romoptically-active
starting nqt I's, chiralj synt keasd s, OMgr aphi ¢ separation using
a chiral §¥% r phas L and—tow"t o OMe cacy for the treatnent
of the disorde CrIR§€ bove. 10 Cbnpou srof ormula I have been found
by the i nvent of's to be ef% as 5-HTi B an S5HTLD ant agoni sts. The

conmpounds of gfosgiybr |, and their pharnmaceutic B¥0Cacceptabl e salts; may

al so be used in a nethod for the treatnent of depression, generalized
anxiety, eating disorders, démentia, panic disorder, sl|leep disorders,
gastroi ntestinal disorders, notor disorders, endocrine disorders, vasospasm
and sexual dysfunction. The treatnment of these disorders 15 conprises

adm nistering to a warm bl ooded ani mal, preferably a mammal, nore preferably
a human, in need of such treatnment, an effective amobunt of a conpound of
Formula I, or a pharnmaceutically acceptable salt of said conpound. Further
provi ded herein are conpounds of Fornula |, and their pharnaceutically
acceptable salts, for use in the treatnent of depression, generalized
anxiety, eating.disorders, 20 denentia, panic disorder, sleep disorders,
gastroi ntestinal disorders, notor disorders, endocrine disorders, vasospasm
and sexual dysfunction of a warm bl ooded ani mal, preferably a manmal, nore
preferably a human, in need of such therapy.

J



Further provided herein is a nethod of treatnent of a warm bl ooded ani mal,
preferably a mammal , nore preferably a human, suffering from disorders such

as depression, 25 generalized anxiety, eating disorders, denentia, pah?cAPR 2006
di sorder, sleep disorders, gastrointestinal disorders, notor disorders, ,
endocrine disorders. vasospasm and sexual dysfunction copprisin

adm ni steri H&OP%"-"%%h animal an effective anmount of a conf)naﬂﬁwz'@gm Formul a |
or, or a pharmaceutically acceptabl e sai2t- of the conpound. Further provided

is the use of a conpound of Fornula | in the preparation of a 30 nedi canent

for the treatnment of a disorder such as depression, generalized anxiety,

eating di suyemtonsontaisferrrxample psymimetngally sehstituted|casbon anpdéersulfursitoms, and
gastrointegtl | r- : ' . Syeti o) [ spr S, vasospasm
and sexual gécf?"[s@l&rl?g ?)’(;En’gslqﬁégdﬁﬁﬁﬁd%’igé@%ﬁ%ﬁﬂgwgﬁﬁtggﬁé; §(';il’ﬁ{r?am‘rell , nore

pr ef er abl y cemponndsmaysaxhibétrpolynofphizm, thus fit istiodbenudderstoodithat théptesplifvantioN3/ 037871
PCT/ SE02/ 01987 -13 The.i nvecghi O@Hfur:l'}?n?r' rovides a ephg.r maceut. cal
conposi t i ofASCRPEE) TBEFU PRI -PUYERONYMOBHIC PEHCTEYIRMETS JAmS; AR, der s

conpri si §9theftoT, Whicheoim3Gpoksessproifaftids hiehid Giethe &@atiiaht of el dighrdepdehfosthsor der an
effective g unéﬁgf a pharmaceut| cal corw éint?i on %f& a,conpound of Formul a
|, or a phBFifcBrEParatan of opticalipective forms pswelbknppa in the aphey %FWPE«?% des a
phar maceut regailitidnUTRARid BAnsHY TR stiliihtion fe |\Gythesis i bptially-asive ef | ned
herein, or a pharmaceutically acceptable salt, in conbination wth a

phar maceut Fa%pg fpaissals, shizg)|synthesisy rdy chyymafogranbie sepATpoRNEi0S 8 Fhirl stationary £ or

use in thephKOIR@RSW tPRterfine eiRady WMk kImRARI AR RSMRE HReSaabe:. Al
conmpounds described herein denonstrate binding affinities (observed Ki

val ues) 10 10 i rCemponadsaf Fermuis | haxebesa fornd byithe gxaptarytorbeamsefisas ScThe arlir t her
conpounds %&Qﬁm@?&é@.gﬁl nﬁ%ﬁﬁﬁs!o??oﬂﬁﬁlaE%&’m@ﬁﬁ?&iﬁh&ﬁﬁ&uﬁ%@{:ﬂaﬁ%é&?m St

4
activity by reversing I—FI"::LS agoni st -1 nduced hypotherma I'n e gui nea pig,
t hese conpBahalse beused byasn r the rpatment HIf depressiops generaliged jpaxiet, eatingey are t he
preferred g f&@ém@%@y cgs%r&er, sljeg%di}ﬂrdetg,]qas@b%ates%ﬁal dbrder® motf disorfers,/ 1 and
e 1

72, infra, erm’ngrat antagoni st activity in a osade range o
0. 006-5. 5 englobripe disordes, vasokpasmand sexuap dysfitistiote Tbe ireataiettof these disondsrsst r at e

activitys s BRakd By RS- AR, pri Gl R AERI RS MM T 2L Y
| ear ned hehphansmmesdofzsctatyeatnhant, anl eff¢dtive amawntphHaicmigponed ef Foemtled, drar naxi nal

intrinsic gctivit | A d were.found to have nmeasured | A's of negative
50%to po SWW&/ Yac)cbpta%}e salt'oF saxé compount?.

Further provided herein are compounds of Formula I, and their pharmaceutically
acceptable salts, for use in the treatment of depression, generalized anxiety, eating.disorders,
20 dementia, panic disorder, sleep disorciers, gastrointestinal disorders, motor disorders,
endocrine disorders, vasospasm and sexual dysfunction of a warm-blooded animal, preferably
amammal, more preferably a human, in need of such therapy.
Further provided herein is a method of treatment of a warm-blooded animal,
preferably a mammal, more preferably a human, suffering from disorders such as depression,
25 generalized anxiety, eating disorders, dementia, panic disorder, sleep disorders,
gastrointestinal disorders, motor disorders, endocrine disorders, vasospasm and sexual
dysfunction comprising administering to such animal an effective amount of a compound of
Formula I or, or a pharmaceutically acceptable salt of the compound.
Further provided is the use of a compound of Formula I in the preparation of a
30 medicament for the treatment of a disorder such as depression, generalized anxiety, eating
dis;orders, dementia, panic disorder, sleep disorders, gastrointestinal disorders, motor
disorders, endocrine disorders, vasospasm and sexual dysfunction in a warm-blooded animal,

preferably a mammal, more preferably a human, suffering from such disorder.



J
150% in the GIPyS assay descri bed bel ow, thus denonstrating a range of
response from 20 agoni sm (| ow percentages) to antagoni sm (hi gh percentages).
The conpounds descri bed herein may be provided or delivered in a for
suitable for oral use, for exanple in a tablet, |ozenge, hard and sg1zAPRZMB
‘capsul e, aqueous solution, oily solution, emulsion, and suspension. The
conpounds nmay be al so be provided for topical admnistration, for exanple,
as a cream WOHSHA¥AT, gel, spray, or aqueous sol utions, oi®kgr/SEd2/e8ULI ONS,
enul si ons or suspensions. The conpoundsjglescribed herein may al so be
provided in a formsuitable for nasal admnistration for exanple, as a
nasal spray, nasal drops, or dry powder. The conpositions may al so be
adni ni stered t oTthﬁvem@h fiithef proCided WipHatmadaeticabeoiipakition siitdPle Far th@trdatmdrie

conmpounds descrj bed e| n al sQ ,be adm ni.stered rental-ly, for exanpl e
e o e X

by intrave PVt COTDRYRE £t 3 W BvEE: i on or
| nf usi on. %h%r&empmmemnbsr@ﬂmﬁao%ﬁwaﬁ&nqﬁsﬂnaem&&ﬁﬁoeﬁuéff or exanple
as a fi neI& di vi ded powder%l Th e conpounds may a be adm ni stered
t r ansder naiFpgmuz L oupprhasmogentically aqeep sitions of the i nvention may

accordingly be Al @t%i% rggns%@},v

phar macegtlcal Z%?ﬁ%ﬁ?g%gﬁ’%%%m |Gre13mti‘ﬁf ar &&?ﬁﬁg ‘%&%’%&8&5 WO

03/ 03787 1 Ponibebay/ e fiogiherein, or ¢ phaosiautically aceeptahléeali,fimcorbindtion séthmay
contain, I Dm0 ard ng and/ or
preservati ge ag%%@yfg%&aa%tf%cgfﬁg%ﬁ%e | n(f:f?e fdl@%é{mhg | ned with
one or nor eompusitipneoi the ingentjon ack s destribedabloee. dosage formwi Il necessarily
vary dependi ng on t he .host .treated, a tu:u rr e of

v ni oot o, ARRmbA5al SSbtdh R BB ingin et Btk Sl

pur poseg00fn @ RyEessibedbeldi®f k3§ thah about YOLIM. Fudthey, edrhpouddy of tiRGseseel Ng to the
nat ure and seyerlh%/ of the conditions, the age and sex_of the animl_  or

pati ent anivepHenagtenly demonswate AHI s antagenist agi ity m¥preing HET 1 ageniskindyesdnci pl es

of nedi ci nﬁypoWlﬁﬂegaaxépxgrmedc@oﬁapMds &:e%bﬁsl@fea tKB@Eﬁll}Qéhv@%&h@ﬂc@' ng the
utility of the compounds he "di sorders noted ab 10 ePeC|f|caIIy as

agoni sts afgy amithepsefegred componpds. ExamplesiiOo] 3. 32 ?‘f',|4f‘y55@\56xt5ﬂe lasdddunds” f or
exanpl e tm%@h&&%%ﬁpﬂh@&s&nﬁw &ha%e?angk%% O@ash%ﬁgeqﬁness test in

gui nea p| gs, which is used ensivel’y as correlative to antidepressant

acti vi t y15i pddifinmgeompoynds 4ew1bﬂ@aerwe|dsmeas§n@§§mw@ thedcarned helplassness asepy as

L?lel ?2’3 adﬁﬁwm%re 15 +1ous ng%e[@lg%b&ﬁour |ghr’pagdaﬁ cﬁ% 59 #ﬁg o

procedur e awivisy i the lsamedibelplessness 2ss7y clniaddition,icompounds were tested for maximal
intrinsic activity (IA), and were found to have measured IA's of negative 50% to positive

150% in the GTPyS assay described below, thus demonstrating a range of response from
20 agonism (low percentages) to antagonism (high percentages). o
The compounds described herein may be provided or delivered in a form suitable for
oral use, for example in a tablet, lozenge, hard and soft capsule, aqueous solution, oily
solution, emulsion, and suspension. The compounds may be also be provided for topical
administration, for example, as a cream, ointment, gel, spray, or aqueous solutions, oily .

25 solutions, emulsions or suspensions. The compounds described herein may also be provided
in a form suitable for nasal administration for example, as a nasal spray, nasal drops, or dry
powder. The compositions may also be administered to the vagina or rectum in the form of a
suppository. The compounds described herein may also be administered parentally, for
example by intravenous, intravesicular, subcutaneous, or intramuscular injection or infusion.

30 The compounds may be administered by insufflation (for example as a finely divided
powder). The compounds may also be administered transdermally or sublingually.

The compositions of the invention may accordingly be obtaincd by conventional

procedures using conventional pharmaceutical excipients, well known in the art. Thus,_



phase and the avoi dance-training phase. In the induction phase, subjects are
pl aced into standard shuttle cages (20 L X 16 WX 21 centineters H) \g'jlﬁﬁﬂﬂﬁ
are fitted with a grid floor. Electrical stinulation (1.25 mA, 10 sél
duration) is delivered to the floor of the cage every 90-sec during 1 hour
dai ly sessions. Subjects have no opportunity to escape or to avoid 20
shocks. | nd¥Q@’5 conducted for 2 consecutive days, | nPGR/SR0eHe
training, testing is also conducted inighe shuttle cages, except that the
subj ects are not returned to the sanme chanber in which induction had
occurred. Additionally, all cages are fitted with a partition with an arch
in the cercompositions intendedyfor otahussungy onhiiainhfor axAmpdd, oncenmeraseloting,ween t he | ef t
and right halves af t e.. The.procedure enployed is a 25 standard
shuttle a\f&cﬁ‘é'}%%%ﬂ%@gél&ﬁ%%”mﬁ%agg” ‘ompound, conditioned stinmulus (a
10-sec pr esentTht amoun0Oéf astivecingrediank that isvonpined with oae betipre@icipietts 6 de of the
cage that th ui.neapi S _.occupyi.n serves to inpdicate esentati on of
el ectri calp“l‘ﬁ‘F‘?%ﬁ?g(?? 6&%%‘&%&% . d'R°na’§hB§té‘§%‘$Fiw ©r a 5 sec
period, $ pafieulds fofte of sMrhihBiration. Phe iR eRUdid foPthefp&itic B hiéphyldetc Y into the

opposite side of the shuttle cage via the arched partition prior to shock
onset r esPUEPesesof # pruuppyndpfthe,Foripda hwill paturally yaryaceqrding igthp agiyre apd  shock i s

del i ver ed,se@eﬁf{cﬁ‘tﬂe@oﬁdiﬁ&ﬁ, @BPRESIdReSbftlfic Afimhllt? pamgﬁaldrtﬁéwuk%fi n term nation

of the shock and CS (escape). Reversal of |earned hel plessness in the
i nduct i on adminisgation, awspydingte well kpowmpringinhesef eedicingcYaridus gssays and én wesst

compoUnd. ek afe 1aloFn K3 Weteltfinlld ! of thd bonipbndb il it aico PladBNeSal " A1 NI NG,

45-mn in duration, Is conducted on % consecut 1 ve days, begl nni ng 8 hr
af t er t¥e spacifically ssagonistoandsatagpuists oSHVERaYd Sdbjpect s are assigned to 1 of 6

groups of 11- 1&?&&5%@1«3 c&@or%‘@ﬁeﬁ@e%a&? ibnlx)ay%gfsﬁ&%%ﬂog group.

The subjects are € cages ‘but "are“not given
i nescapabliearet belplesshtse teatingainsa pigs, whikhszysed ektensitelasvodelativethe avoi dance

procedure and the  vehicle is a.ghm' ni_stear ﬂ‘ﬁ 2% Lnduction vehicl ontrol
O oup:  SPATRPETR AR IR Byl R oot R e Rt Bl R | g
conpounds Sewenty m#l$ Hartlay fikineagpigsp each deighfigabme 320-825¢:0 aed feé Bd lib,dd hdeon and
avoi dange, t r ai ni Si l.njections ar admi ni stered i myedi ately
F ol | owi g BPYHAR BRI EBEE HRidak oyele- 1TBe Profrdicy <Oy agbi+e Aletss1 e BibREp
phase and the avoidance-training phase. In the induction phase, subjects are placed into
standard shuttle cages (20 L X 16 W X 21 centimeters H ) which are fitted with a grid floor.
Electrical stimulation (1.25 mA, 10 sec duration) is delivered to the floor of the cage every
90-sec during 1 hour daily sessions. ' Subjects have no opportunity to escape or to avoid

ﬁO shocks. Induction is conducted for 2 consecutive days.

In avoidance training, testing is also conducted in the shuttle cages, except that the
subjects are not returned to the same chamber in which induction had occurred. Additionally,
all cages are fitted with a partition with an arch in the center of the cage, through which
animals can pass between the left and right halves of the cage. The procedure employed is a

25 standard shuttle avoidance procedure in which a compound, conditioned stimulus (a 10-sec
presentation of a tone and turning on ofa lamp on the side of the cage that the guinea pig was
occupying) serves to indicate presentation of electrical current to the floor of the cage. Shock
is presented for a 5 sec period, S sec after initiation of the conditioned stimulus. Entry into

- the opposite side of the shuttle cage via the arched partition prior to shock onset results in the

30 end of the trial (avoidance response). If shock is delivered, entry into the opposite side of the

cage results in termination of the shock and CS (escape). Reversal of learned helplessness in

the induction subjects correlates to antidepressant activity of the test compound.



sessions. A second injection is admnistered 7-8 hours followng the first

I njection, for a total 15 of 9 injections adm nistered over 5 days. Ng PR 2006
injections are admnistered following the final avoidance training s gs‘q gnz
Compounds of the present invention nmay be administered in a volune of 1m/kg
bwt. Impramne is dissolved in DI water. The conpounds are dissolved in DI
water, to whWeH3EE&! added a few drops of lactic acid (pHBTHERAIY vehicle
control is DI water prepared with lactigs-20 acid to the sane pH as
the-treated groups. The primary dependent variable is escape failure during
avoi dance training. 2-way_ analysis of variance (ANOVA) is used to assess
overal | treat neAvoiddnte raining; 4 mbuindumtipn dt congustedanad saseutivaitys, beginningr e t he

vehicle-tr ' : =1 nduct.i rou
e used 1 o hu et R Ratthbibebt e lb Bl oG bR RTmelilF 1 3P gl R, 0T
25 to the weimals| @ht geapsate gy follpws:An al t ernative nethod for determning the
utility of the oynds of th resent inventign js.to investigate the in
vivo activity oﬁ%@g%g‘ﬂﬁWh‘BS%ﬂ&“ﬁ{fﬁéaﬁtﬂlﬁé‘&"@? @eﬁ T?@F#?“é E8VED  \ed.
Chem , 43: inksthSablelshock, #HtUhinals 420 SRbRsHeA ]y thidedih B aveidbncEiptBedues ity S are

known to be uyseful in tr(gati ng di sorders descri bed above (e.g., depression,
gener al i ze¥elilisadgunisteyedat i ng di sorders, dementia, panic di sorder, sleep

di sorders, gastoiRL&ihiveRkledoriYedup, mMotor disorders, endocrine
di sorderss, vasospasm and sexual dysfunction. Wile not wishing to be bound

to any theory, Pt Imipraging Ei®metkgat 5-HTI'S receptors on nerve terminals

control the a nb.Br&Efk g-oln&;a of s5-ht into the synapse. Thus, it can be
shown t hat co%unds ofé Formul'a'l, and 1 7 APR 2006 WD 03/037871 -16

PCT/ SEO2£01987 Dhdimg/keampoynds; pash| | y acceptabl e salts, are able to act as
5- HTl a ant agoni &t % n%}%lﬁ] e agonist-induced effect of hypothermia (a
drop in body_teﬁpgra geH a%;(;ut 2C observed wthin 0.5-1.5 hours
fol | owi ng adnm nGsups26are gifeninBuckity Sndoayoidance trainingsensionso thjéationsas essi ng
whet her thg, n : . ef f R i £ h -HI1l a
Feceptor . Bl SARANIN Yo R fnf ndilontEs b AL PRSP PRS0 LotlalBe R 10 ot 1
fitted wi tsessionsf Acsecdnldénipetivbads adnlihistered 7sictburs ToBowing thef firkthigjeqtionjfer a tal nmer sed
inate t.uyhe. containin | upr,i catj on ent bet ween e. r
tenper atur & ERE B SvEEs £y NoBe PR e AR O E g Be A by
wai ting f odvoidafceiteindey sebdisre t 0 stabilize, which occurs within the 20 - 60
seconds. Core t erature i s neasured once retest) prior t dm pi stration
of the test 10 @gﬁ’e%eﬁﬂmﬁmg@s@e@aﬁm sterd g voliat ehiseke BVE 1 or
al | ani mal gnipraideeadifiobied #f BT Whe#) The compounds are dissolved in DI water, to which was

added a few drops of lactic acid (pH 5.5). The vehicle control is DI water prepared with lactic

20 acid to the same pH as the-treated groups.

The primary dependent variable is escape failure during avoidance training. 2-way
analysis of variance (ANOVA) is used to assess overall treatment effect, with Dunn’s post
hoc analysis used to compare the vehicle-treated group with the drug-treated groups. The no-
induction group is used to gauge whether learned helplessness is established, by comparison

25 to the vehicle treated group.

An alternative method for determining the utility of the compounds of the present
invention is to investigate the in vivo activity of the compounds using a guinea pig hypothermia
test (J. Med. Chem., 41: 1218-1235 (1998)). Compounds that bind to 5-HT g receptors are
known to be useful in treating disorders described above (e.g., depression, generalized anxiety,

30 eating disorders, dementia, panic disorder, sleep disorders, gastrointestinal disorders, motor
disorders, endocrine disorders, vasospasm and sexual dysfunction, While ﬁot wishing to be
bound to any theory, it is believed that 5-HT, g receptors on nerve terminals control the amount

of release of s5-ht into the synapse. Thus, it can be shown that compounds of Formula I, and

}—



dosed with the test substance (candidate 5-htlb antagonist) either

subcut aneously or intraperitoneally. In general, 30 mn follow ng dgsi E@
wi t h antagoni st, agonist is adm nistered subcutaneously. The tenperadtiu Zﬂgﬁ
then recorded 30-.60,90- mn follow ng agonist In sone studies, in order to
record tinme course of antagonist activity, up to 12 hours may be 15 all owed
to el apse b®OMBEWEHIM ni stration of antagoni st and agoni ACTERE2/WPAIgS nMay
either be injected subcutaneously, intgaperitoneally or orally (using a
flexible plastic gavage tube, or a stainless steel gavage tube). In
addition, aninmals may be, observed on the days foll ow ng drug

admi ni st r ah¢iopharmacoutitelly acoeptabivi salts; are@ble tmast ped-Hk antegonists gnd bidvk theody

bt bach 1 dgprip et e TRl imite PR O EETPARG A e A ween
subj ects fHiPg.5-13%oars fallbhing Riniistition SfLu%S-ET], agasiitPds a théthiod for s@kdigghi Ng a

significant two-way interactl onfégso. 05), Dunnett's t-test is perforned to
conpar et Hehetherthe poveheorpoundsiare eilsctivg a5 antagonists pt the ST 1s FeeeRiTTf ect s of

treatmerg wt hmbﬁyppgh*aﬁmﬁfmcsnﬁ%@ss Mﬁb@s@m@m@&wﬂu&& wadigrtley),

maxi mum 3 ani mal s per cage, are used. The. 25 aninals nay be grouped in sets
of 5 duri rlgxiblenrobegvilibeasesdn Tha Hp ofiibe probe is immegped it atost talfe cowiaigingdr wat er

duri t hqjqr. L ' el ' . S.C.,
o b Qb Fageh pefiech 8306 At Vempthifrt § 3Rt o SR Aol O 5

t hree ti mabe paiuimand Bhiwsiting fdrdlt temperiturede stabilizes whichocevas within thei20e 68cr een f or
conpounds _havi filnl r_o- Nt} r s _a..de L.nation of
an{rggoni stseaélggl] 3?‘?5? 50#%%(%5%&%%@% és@%’%@éﬁ'm S %t?a §%é§t§1§¥=§ groups of 5
subj ect H) pebstincemtoniento é¢stiblidh a l@saling temporainge fir ulf animalsi Ghinegpipoare then agoni st

adm ni stragiaon. rve, as,.t he trol daro i.e.. hypotherma wll be
unal ter eda‘%ﬁ‘ﬂ?}r}g‘ag@gf@% & (cglﬁd’%ﬁi %Iétgﬁ faipeo eelikgfrﬁg‘”u&r“fﬁ?}%@ %re
adm ni st erimghpelitohealierTh gelesdt, 30 mih fel fuiwdgpduising withi atagbristpgponistsit adinifistatedt r at i on,
but no nore than groups are tested at i pe.aaln. 1 APR 2006 WD 03/ 037871
peT/ Seon; oetaasousty® TRt et § Benferaiied b BT 00" Bin lo REAGEB R f o
conpounds sbe stdéies; idrer t6l fedgrdRritiecsdans oflentagosistartvitf up RCI2 oaRkRiydd ar e
eval uated That,k results in about 25-35 aninals per ,drulgl t,o be eyval uated.

r

Dose- r eSpdHewedigelppse bepveep adminisiraip aﬂtﬁ%’mﬁ%ﬂo‘@@%‘s‘a © 4128 PRY Rither beps0

val ues f ohipjeasRuasmeasly, MapirRsRMy dridraR (sl 4 AAGEe Plagiiv dviYe @ube, ¢z aM0/ Kg. 5
O her assaé_s that nmay be used to neasure for exanple affinity of conpounds

of the p® § Stee) gavags Bike) dn adslitions animals giay bg obssevef 8 the dayfollevdag Amegd in J.
Med.  Chem,didinlrh@on ik SRRr tokketfitof 6P ggéxp&%htéxici% Crhe %@fﬁcﬂ%@ﬁ%ﬁf@ 1, (1999)

and incorporated by reference herein. These ‘assays may be used with sone
nodi f i cat igainsa pigy s Fecarded sprmiely foF eqsh guineapig at each test time point, and submitted to

20 a ANOVA with one between subjects factor: dose, and one within subject factor: time.
Following a significant two-way interaction (p<0.05), Dunnett’s t-test is performed to
compare the drug treatment with either the saline or the effects of treatment with the
hypothermic agent.

Male Guinea Pig (Dunkin-Hartley), maximum 3 animals per cage, are used. The

25 animals may be grouped in sets of 5 during testing. The animals will not be deprived of food
or water during their time in the laboratory. The routes of administration are: S.C,, IP,P.O.
The maximum dose (volume) is 2ml/kg s.c. or i.p., Sml/kg P.O. three times daily.

This method may function as a primary in vivo screen for compounds having an
affinity for 5-hty;, receptors as a determination of antagonist activity. Each experiment may

30 consist of separate groups of 5 subjects per treatment level. One group is given vehicle prior
to agonist administration and may serve as the control group, i.e., hypothermia will be
unaltered by introduction of an antagonist. The other groups are administered different doses

of antagonist prior to agonist administration, but no more than 5 groups are tested at a time. In



of a stably transfected chinese hanster ovary (CHO cell |ine expressing
5-HTla receptors and 10 5-HIrn receptors are thawed rapidly, briefly 17 APR 2005
vortexed, and diluted in assay buffer (AB) containing 50 nmM Tris-HC, 4AM
MgCl2, 4mM Cad 2, 1 nM EDTA, and adjusted to pH 7.4 wth NaCH. Final

protein concentrations are - 0.185 ng/m for 5-HIra, and 0.4 ng/m for 5-
HTr o nenbr aNe®03/6¥831 conpounds are eval uated in conpetiti POT/SBERAYST USi Ng
(3Hy - GR125743 (Amersham). The |igand cpncentration in both assays was
0.27nM Kd for [31g-GR125743 15 may vary fromO0.15 nMto 0.25 nM The 5-HTla
and 5-HTrn assays are perfornmed sinultaneously on one 96-well assay plate,
one drug/ cmrdg(tqdcteqnénc Mla:bs: effeshfupetions for dothpaundhito détdrmidd drog goteivly) 4-6nal

concentr at [ : 10 ock . sol utions.
| ncubat i on&r?lsszf%Fc e br ep%‘g%'%ge%h?%sgﬁ{?l%ﬁ%atfég%?w &Rﬁéfﬂb assay

pl ates ( Myaliated IDo¥k-respbmnse @hrvessa genepitedand BRSO valtkd are deerkndd. ED50

conpound/ cific 00 20 nepbr anes; GR125743; and 790 |
AB. Speci f‘f"@"%?‘f’f&f’ﬂ? E#FB@&%PV%%%%E%Mﬂ B&%8oi ne. The assay

pl ates age shakmiflerfa¥ayPthi tay beAiRed foidasird EoHeRdrRsle hfinitd bf compdbhds@fde 55 M n.
Then the assay plates are flltered t hrough Beckman GFB filters (soaked> 2

hrs. in PErgsedidpyrgtion fog SETinpand; SHlap Wﬁf}'é“i%deﬁnlbt’@ﬂsl Med. Ghearfdal 2&- with |
i ce-cold V\mg 1z§9t1f99§%£ﬁ1nmelr¢h%dﬂ49msbﬁ; §1W§)Qn&\ﬁ%?rlaéﬁ%zﬁfef& ef Il tefs

are dried croscint20 25 I's addéd to ea tes are
t hen countb&%nﬁespmaﬁr@aﬂWMMthmﬁ@P@ﬁmw E;Pmnsmp@bmmmpamﬁonwal ues

are deterrg ;%85}@& yti cal
sof tware packagf, %&gﬁ%m sm - %33%‘% E%Ir]%lc gﬁg{m}ﬁikg"ﬁ ngeg ?e@d

pot encylo aﬁaHTssbwmmyhamd rapidiy, Priefly vartexsd, i @lutestie pssay buffeh (AB) hod t hat
may be use y. a0

receptors gn&&u%uﬁoﬁég%%gﬁ%g?m %F&E% ?’M k[:ﬁtlté la%fseg%ﬁ‘;‘s %’% d“grﬁ&:‘g%ﬁ?éet ai l
by Rober t swithelNaQH, FBalprdtemdBmmhmba.:e D%Gmﬂmvforsm;a&adommgﬂnlfosﬁ-
arried out

i ncor por at by . Ge her ei.n t.e

Gui nea pi 'Bl%eng’ga 5?)?[? CRRPIHRYS ?’ﬁ’ W@lcomge oggéséyse'ﬁl ég thﬁgg and
honogeni ze{mﬂers/hﬁﬁ) T Bipgarel-chidentrgtidnin Botwassbysavastd 170N, KdrfbxejﬁHf-GRﬂmmﬁ by 1 7
APR 200 WO 03 0] 1087 C ation mn at 48000
X g and é?%ﬁjléﬂ’k?g’ %@E ﬁ? Sil Sge@é‘ﬁﬁ? B"'%“’P final pellet

i's suspendﬁﬁmaae&sl%nluheg@mnessbyﬁmroﬁecurﬁg/mﬁp‘eeﬂdﬁa lagd) Teh s&HADdildiongi nal.
wet  wei ght d, stored fro en at -70C. The radioli gand bi ndi ng assay

is carried! t°z§le’M’f Reentrption) efromponnd asprepared inDMSGirera 19 mM iggk ed i n
S Bt g e o e £

(Matrix 1 ml). Final assay volumes per well are 10 pl compound/nonspecific; 100 ul

20 membranes; 100 ul [3H]-GR125743; and 790 pl AB. Specific binding is defined by using 10

uM Methiothepine. The asséy plates are shaken for 5 min., and then incubated for an

additional 55 min. Then the assay plates are filtered through Beckman GF/B filters (soaked >

2 hrs. in PEI) using a Packard Filtermate 196. Filters are washed 2x with 1 ml ice-cold wash

buffer (5 mM Tris-HCI - pH7.4 with NaOH). After the filters are dried, 35 pl of Microscint20

25 is added to each well. The plates are then counted on a Packard TopCount to determine

CPM’s per well. Ki values are determined for each test cornpound utilizing the graphic and
analytical software package, GraphPad Prism. Compounds are then ranked in order of
potency, and selectivity for 5-HT over 5-HTp receptors.
A method that may be used to determine a compound’s affinity for 5-HT,p and SHTp
30 receptors is a guinea pig cortical test. This assay is described in detail by Roberts, et a/, Br. J.
Pharmacol., 1996, 117, 384-388, which is incorporated by reference herein. The test is
carried out as follows: Guinea pigs are decapitated and the cortici is dissected out, weighed

and homogenized in 50 mM Tris-HCI, pH 7.7 with an Ultra-Turrax followed by



concentration range of 0.012 - 2 nM (10-12 concentrations) for the

radi ol i gand. Non-specific binding is determned in the presence of 170AF[M008
nmet hi ot hepin. In conpetition experinents 4- 8 ng w.w. per tube and a

radi ol i gand concentration of 0.2 nMare used with 10 -12 concentrati ons of
the conpeting dru The assays are run for 24 hours at 30C and term nated

10 by rapi qu:’{“ﬂsg‘tlon t hrough Whatman GF/ B filters (pr ®OTEEI¥H%%i th 0.1 %
pol yet hyl enei mi ne) wusing a Brandel ceggl harvester. Bovine serum al bum n
(0.19% is added to the washing buffer’ to reduce non-specific binding. Data
fromthe experinents may be anal yzed using the iterative non-Ilinear

curve- f i tentrifgptiagionif mimmwilmaddd°0awlbﬁs saswspeinded @nd tebentrifegedur at i on

studi es ed.in ' e Ll GAND program
The 15 Kt AragouH L Seorl) B e ool P REas s g VR L 0 o
and t he Bvcxglﬂpﬁmlﬂ'ﬁMr&lhﬁﬁﬁcn@f—?O"@ TheGacﬂol{gﬁudlhnggusaﬁsGﬁBﬁ&ohuasdl ng assay
may used et her. a rrpound I-ﬂ'ra SHTI D agqgni st or

ant agoni 5‘%’1? i%@égs%éﬂ‘%ﬂ?”es %fsaﬁ?'ﬁite%’ﬁdﬁl’ F"réj‘f‘&%ge‘ﬂw@?‘ ®nding for
exanpl & g 5 buffef {50 oM TeBZBM8NCaCIS; 4,ﬁm91gmmammanrmﬁw AandR 0l ogy
106: 231-245. 20 Menbrane i_cepar atlons of stably transfected CHO cell Iine

expr essi FgnsRFRLoN Sange PED.0F ¢ §P@°5'EFF’EH%%€‘H coadigligang) Nor-spseifieni syn,

Hopki nt Oy, EAOEARdTRER pRIGR ammmﬁsﬁsam | & dotnpeRbd&peimendy di I uted
to 167g/ m (%4%3% einin assawuf?er cont ai ni neﬁ;Z1 Vi EPES 100 MM NaCl, ImM

MyCL2 and® IS/ CDPer bs andjagadielipand concentiatiemo . afﬂspdlv’é& @eddr anes are
b fl o 5
riefly %%&?ﬁﬁoﬁ@&fﬂ! éoﬁxp%%f %ﬁ‘i’i@a%ﬁ’% ﬁé}uﬂ‘fﬁ%gg d £Rh@ ek room

t enperat ure | east tes ore use rla dilutions O Mto 1

pM fumalby rapich §emtionthroyeh mmaF@mmem%mmmmcM) with and
wi t hout M g}s]& | utions.

| ncubat i onﬂgngxt urggeg?%&%#é'pggﬂgg%#ﬂ%&gr}“ 1 icate In @éﬁ\%ésﬁn% eép- wel |

pl at es Sndredmsﬁosmiﬁyfbﬁm- Da&fﬁmt?ﬂbmam@songbcmdmd@iiﬂamlg%la of t
compoun r o R m nut es
T om ishbive Sin ek e e hogrlin s 8, \BRATp bR e 0T L) €
added toshtmguon ttinbesassuryd iﬂ\th«calmmanfethslﬁmﬁmsfbmthﬂ.lﬁﬁdm eogand Thecubat ed at
room er addi tional 28 ninute Ls stopped by

r api y 15 Revafie ﬂ%ﬂ%& 3 TRAY SRR BRPRS UL LS ?94% PM?‘?‘F‘}‘%Q%% a 96-wel |
Packar d esshsurdiaenyefSt.e£ 0.2fpnidligvwewar e washed 1 7 APR 2006 V\D 03/ 037871

PCT/ SE02/ 01987 ur tinmes with | | ce-col d wat er ilter plates
are nominal | yA &%@bgﬁmw&twm@@mwwwﬁwammm csm &8 nt 40,

Packar d) sHY, pabdiisk dr Ant@gdnist Venk assgj’Mme m%qfes WEdrlist kt%nul%& @rrmbmamgus Ing a

TopCount SCI ntillation Counter Packarh) Ximum stimul a of
for example as set forth by Lazareno, S. (1999) ethods in Mo[ecularBzalogy 106 231-245

20 Membrane preparations of a stably transfected CHO cell line expressing human 5-HTig

receptors are purchased for example from Unisyn, Hopkinton, MA. Frozen membranes are
thawed, briefly sonicated, and diluted to 167ug/ml protein in assay buffer containing 20 mM
HEPES, 100 mM NaCl, imM MgCL; and 1uM GDP, pH adjusted to 7.4 with NaOH.
Diluted membranes are briefly homogenized with a Polytron and allowed to equilibrate at

25 room temperature for at least 15 minutes before use. Serial dilutions (10 pM to 1 pM, final
concentration) of test compounds are prepared in buffer with and without 100 nM 5-HT (final
concentration) from 10 mM DMSO stock solutions. Incubation mixtures are prepared in
quadruplicate in 96-well, deep-well plates and consisted of 180 UL of membranes (30 pug
protein) and 40 QL of compound with or without 5-HT. After an incubation period of 15

30 minutes at room temperature, 20 pL of [**S]GTPYS (NEN; 100 pM final concentration) is
added to begin the assay. Mixtures are shaken for 2 minutes and incubated at room
tcmpérature for an additional 28 minutes. The reaction is stopped by rapid filtration through
Beckman GF/B glass fiber filters using a 96-well Packard cell harvester. F ilters are washed



|
[ 35S] GTPyS binding is defined in the presence of | DOnM 5-HT. Basal
[ 35S5] GTPyS binding is 5 defined in buffer alone. |1C50 values are defined as
t he concentration of conpound at which 50% of the | OOnM 5-HT responsqeﬂmszhﬂﬁ
obtained. Maximal intrinsic activity (1A) of a conpound is defined a
percent maxi mal 5-HT-induced stinmulation by 10 pM conpound in the absence
of 5-HT. As an inter-assay standard, a concentration response curve of 5-HT
(I pMto 1pwobdmeslig7ii n t he absence of conpounds was i ncl u#€t/sEq/esth assay
and an EC50 10 was determ ned. Preferreg conpounds of the present invention
i nclude, but are not limted to, the follow ng conpositions listed in Table
1 on the follow ng pages. 1 7 APR 2006 WD 03/037871 -20 Table 1: Conpounds

of the pre&ﬁ@hmww&mmmd?@w%%/ @ﬂ@ﬁ?erpﬁ:eéémrﬁamﬁauyhneawmwﬂ) N-[ 4-(4-

mor phol i nyl ) phenyl ] - 4- oxo- 4H-chronmene- 2- carboxam de CND / " |
2-{1-[ 4- (zsqmlhggrycogmﬂmmcggﬁgzﬁankqd)w Tddetmo gach well. CPMs for each well is

P\ Ay PGS gD VA oo

pi per azi n- § sat}]m&mdmg);slqeﬁﬂed(mmmm of 100nM 5-HT. Basal [>S]JGTPYS binding is

UB- (- b Agpmedin b Ame, 1C76 Yatush s el Sy ApeArErEmsag oS pormayAS WBih; 4N o
50% of the 100nM 5-HT response [was] obtained. Maximal intrinsic activity (IA) of a '
compound is defined as the percent maximal 5-HT-induced stimulation by 10 pM compound
in the absence of 5-HT. Asan mtcr-assay standard, a concentration response curve of 5-HT
(1 uM to 1pM final) in the absence of compounds was included in each assay and an ECsg

10 was determined.
Preferred compounds of the present invention include, but are not limited to, the .

following compositions listed in Table 1 on the following pages.



] i il pperaz |l n-1-y / O Nl}benzontr e N O | 2-{
1-[4- (4- Met hoxy- phenyl) - pi perazin-1-yl]-
nmet hanoyl } - 8- (4- et hyl - pi perazin-1-yt)- 50l ~e h 4 ronen-

NJI

O NJ-on c

( N] 75\PR 2006

(5-furan-2-yl-1H |
WO 03/637871

68- 4- Met hyl - pi perazi n-1-yl)-4-o0xo-4H chronene-2-carboxylic acid

tr

able 1: Comi

/ NN o o pyrazol-3-yl)-amde NONC ON

PCT/SE02/61987
-20-

un of the

present invention

morpholinyl)phenyl}-4-ox0-4H-chromene-2-
carboxamide

2-{1-{4-(2-Methoxy-phenyl)-piperazin-1-yl]-
methanoyl}-8-(4-methyl-piperazin-1-yi)-
chromen-4-one

2-{1-[4-(1-Acetyl-2,3-dihydro-1H-indol-6-yl)-
piperazin-1-yl}-methanoyl }-8-(4-methyl-
piperazin-1-yl)-chromen-4-one

2-Chloro-5-(4-{1-[8-(4-methyl-piperazin-1-yl)-
4-0xo0-4H-chromen-2-yl}-methanoyl}-
piperazin-1-yl)-benzonitrile

o

2-{1-[4-(4-Methoxy-phenyl)-piperazin-1-yl}-
methanoyl}-8-(4-methyl-piperazin-1-yl)- -
chromen-4-one

8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-
chromene-2-carboxylic acid (5-furan-2-yl-1H-
pyrazol-3-yl)-amide




N1 7 APR 2006 WO 03/037871 -21 Table 1: continued Com ands of the resent

I nvention. PCT/SE02/ 01987 78-(4- Met hyl -pi penazi n-1-yl) -4-o0xo-4H 17 APR 2008
chronmenc- 2-carboxylic acid (4-imdazol-1-yl- Nphenyl)-amde 1J N C Kr Er%
"-N~ 8-(4-Met hyl - pi perazi n-1-yl)-4-oxo-4H 8N chronene-2-carboxylic acid (4-
NI [1,2,3]thiadiazol-5-yl-phenyl)-amide 0 CNO ~ N

98- (4- Met hy|WOOpeH7872i n- 1- yl ) 4- ox0-4H chr onene- 2- car boxy!l iPETSE2DI%7 O | N
S(1, 2,3]thl adi azol -5-yl -benzyl am de 0 NN ON

8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-
chromene-2-carboxylic acid (4-imidazol-1-yl-
phenyi)-amide

N
!
8 N, | 8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-
N I chromene-2-carboxylic acid (4-
| N [1,2,3]thiadiazol-5-yi-phenyl)-amide
0
ENj 0

9 8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-
chromene-2-carboxylic acid 4-
0I NJQ\ES‘ [1,2,3]thiadiazol-5-yl-benzylamide
LN

SN ”
N
|
10 8-(4-Methyl-piperazin-1-yl}-4-oxo-4H-
chromene-2-carboxylic acid [4-(4-acetyl-
. b N piperazin-1-y1)-phenyl]-amide
O : @
N
N
| T
11 8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-
chromene-2-carboxylic acid [4-(4-
| N | methanesulfonyl-piperazin-1-y!)-phenyl}-
0 \©\ amide
[N) Q @
Ny .~
I | o
12 8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-
- chromene-2-carboxylic acid {2-methoxy-4-
. I morpholin-4-yl-phenyl)-amide
N o) < '




t 08- (4- Met hyl - pi perazi n-1-yl)-4-oxo-4H chronene-2-carboxylic acid
[4-(4-acetyl- | ~ ol | N\ piperazin-1-)Il)-phenyl]-amde NOIl / N~ 1?APRCYUB
y O 1t8-(4-Methyl-piperazin-1-yl)-4-oxo-4H chromene-2-carboxylic aci 6
[4-(41 1 N o o nethanesul fonyl-piperazin-1-yi)-phenyl]- Ol / amde NN-C
I ON,S O O 128- (4- Met hyl - pi perazin-1-yl)-4-oxo0-4H chronene- 2-carboxylic
acid (2-netWoR3e3a871| N, & nor phol i n-4-yl - phenyl ) -am de o PCT/SE62/01987 '

«22 -

{ 7‘_;-- of the pres

B Ite

o 8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-
chromene-2-carboxylic acid (3-chloro-4-
OI N ol morpholin-4-yl-phenyl)-amide

ENJ o N/\
k/o
N
I
14 _ 8-(4-Methyl-piperazin-1-yl}-4-oxo-4H-
. chromene-2-carboxylic acid (4-thiomorpholin-4-
ol N yl-phenyl}-amide
ol Ul
s
N
] .
15 8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-
chromene-2-carboxylic acid (2,5-diethoxy-4-
. : morpholin-4-yl-phenyl)-amide
(s

16 8-(4-Methyl-piperazin-1-yl)-4-ox0-4H-
: chromene-2-carboxylic acid (4-cyanomethyl-
| phenyl)-amide
0

17 8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-
chromene-2-carboxylic acid (1H-indol-5-y1)-
| amide
YD
N

18 8-{4-Methyl-piperazin-1-yl)-4-oxo-4H-
: chromene-2-carboxylic acid [4-(1-morpholin-4-
| y}-methanoyl)-phenyl]-amide




'CN Ol o001/

1: (continued Conpounds of the present nventon.
138- (4- Met hyl - pi perazi n-1|-yl)-4-o0xo0-4H chronene-2-carboxylic acid

(3-chloro-4- g 0O N a
(4-t hi onor ph®i0 0840387IN 0o

[ norpholin-4-yl-phenyl)-amide NO N~ !
148- (4- Met hyl - pi perazi n-1-yl ) - 4-oxo-4H Achronene- 2-carboxylic acid
PCT/SE02/01987

-23_

present invention.
Il &I

L . L aibs
8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-
chromene-2-carboxylic acid [4-(2,6-

dimethyl-morpholin<4-yl)-phenyl]-amide

00 C

N N1 7 APR 2006 WO 03/037871 -22 PCT/ SE02/ 01987 Tabl e

17 APR 2006

20 8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-
' chromene-2-carboxylic acid [4-(4-fluoro-
o | ¢ | phenoxy)-phenyl]-amide
¢J °
N
| ,
21 8-(4-Methyl-piperazin-1-yl)-2-(6-morpholin-

4-yl-benzooxazol-2-yl)-chromen-4-one

i

8-(4-Methyl-piperazin-1-yl}-4-0xo-4H-

chromene-2-carboxylic acid (2-hydroxy-4-

morpholin-4-yl-phenyl)-amide

23 ]

8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-

chromene-2-carboxylic acid (5-ethoxy- .

benzothiazol-2-yl)-amide

24

8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-
chromene-2-carboxylic acid (4-bromo-
phenyl)-amide




yl -phenyl)-amde NO A, ( N IS 158-(4-Met hyl - pi perazi n-1-yl)-4-oxo-4H

chronene- 2-carboxylic acid (2,5-di ethoxy-4- Nnorpholin-4-yl-phenyl)-am deP 0

N N /I 168-(4-Methyl-pi perazin-1-yl)-4-oxo-4H chronene-2-carboxyl i c 1dcAFg 2006

(4-cyanonethyl- ¢ o phenyl)-amide ry oi C C CNN .

178- (4- Met hyl - pi perazi n-1-yl)-4-oxo-4H !chronene-2-carboxylic acid

(1H i ndol - 5W§|053/037871 0)1 amide 0, NN C D PCT/SE02/01987
-24 -

present invention.

[ 8(4-Methylpiperazin-1-yl)4-oxo-4H-
chromene-2-carboxylic acid methyl-(4-
. I morpholin-4-yl-phenyl)amide
: N

26 8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-
(\/? chromene-2-carboxylic acid (3-

morpholin-4-yl-phenyl)-amide

27 8~(4-Methyl-piperazin-1-yl)-4-oxo-4H-
chromene-2-carboxylic acid (3-cyano—4-
. . N morpholin-4-yi-pheny!)-amide

28 8-(4-Methyl-piperazin-1-yl)4-oxo-4H-
chromene-2-carboxylic acid (3-fluoro-4-
morpholin-4-yl-phenyl)-amide

I :
29 1 4-[4-({1-[8-(4-Methyl-piperazin-1-yl)-4-
oxo-4H-chromen-2-yl]-methanoyl}-
| amino)-phenyl]-piperazine-1-carboxylic

N
o \©\ acid tert-butyl ester
(o] N /\

3 8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-
chromene-2-carboxylic acid (4-
| piperazin-1-yl-phenyl)-amide




N 188- (4- Met hyl - pi perazi n-1-y1l) - 4- oxo-4H chr onene- 2- car boxyl I C aci d
[4-(1-nmorpholin-4- A1 N o yl-nethanoyl)-phenyl]-amde N i N?j %
APR 2006 WO 03/037871 -23 Table 1: (continued) Conpounds of the prese APR 2006
i nvention. PCT/SE02/01987 :f 198-(4-Methyl -pi perazi n-1-yl)-4-oxo-4H
cbronene- 2-carboxylic acid [4-(2,6- 1 ~, N o I~

di met hyl - mror weaBsrsa- y1) - phenyl [-amde N O/ / C HA _ 20_pCI/SE02/01987

8- (4- Met hyl - pi perazin-1-yl)-4-oxo-4H clagomene 2-carboxylic acid
(4-(4-fluoro- I I F ~

oxy-8-(4-methyl-piperazin-1-yl)-
4-0x0-4H-chromene-2-carboxylic acid (4-
morpholin-4-yl-phenyl)-amide

6-Methoxy-8-(4-methyl-piperazin-1-yl)-
4-0x0-4H-chromene-2-carboxylic acid [4-
(4-methanesulfonyl-piperazin-1-yl)-
phenyl]-amide

6-Methoxy-8-(4-Methyl-piperazin-1-yl)-

o o
A0 4-oxo0-4H-chromene-2-carboxylic acid (3-
. N a chloro-4-morpholin-4-yl-phenyl)-amide

34 6—Methoxy—8-(4—methyl—piperaziﬁ-l-yl)-
-0 . 4-ox0-4H-chromene-2-carboxylic acid (3-
' fluoro-4-morpholin-4-yl-phenyl)-amide

\
35 . 6-Methoxy-8-(4-methyl-piperazin-1-yl)-
-0 - 4-ox0-4H-chromene-2-carboxylic acid (2-
L methoxy-4-morpholin-4-yl-phenyl)-
o amide
sIhae ‘
0

36 : 6-Mothoxy-8-(4-methyl-piperazin-1-yl)-
A0 4-oxo0-4H-chromene-2-carboxylic acid (4-
| N thiomorpholin-4-yl-phenyl)-amide
RSt
N




N Ol / phenoxy)-phenyl]-amde \ NJI O \ 21x5

8- (4- Met hyl - pi perazin-1-yl)-2-(6-norpholin-

_Q c4-yl -benzooxazol -2-yl)-chronen-4-one 0 0 ¢ -L O

228- (4- Met hyl - pi perazi n-1-yl)-4-oxo-4H chronene-2-carboxylic acid
(2- hydroxy-4- | norpholin-4-yl-phenyl)-amide 0 C) 0 -, O

238- (4- Met hyl - pi perazin-I1-yl)-4-oxo-4H chronene-2-carboxylic acid
(5- et hoxy- wo é303789enzot hi azol -2-yl)-amde 0O CN O N Jl BCTISE02/01987

-26-

1-yl)-4-oxo0-4H-chromene-2-
carboxylic acid [4-(2,6-dimethyl-
morpholin-4-yl}-phenyl}-amide

| 6-Meﬂ10xy--erazin— )

6-Methoxy-8-(4-methyl-piperazin-
1-yI)-4-ox0-4H-chromene-2-
carboxylic acid (3-morpholin-4.yl-
phenyl)-amide

6-Methoxy-8-(4-methyl-piperazin-
1-yl)-4-0x0-4H-chromene-2-
carboxylic acid {4-[4-(2-hydroxy-
ethyl)-piperazin-1-yl]-phenyl}-
amide '

6-Methoxy-8-(4-methyl-piperazin-
1-yl)-4-0x0-4H-chromene-2-
carboxylic acid [4-(1-morpholin-4-
yl-methanoyl)-phenyl}-amide

41 6-Methoxy-8-(4-methyl-piperazin-
A0 1-yl)-4-oxo-4H-chromene-2-
| N carboxylic acid (3-cyano-4-
o morpholin-4-yl-phenyl)-amide
O L0
N CN K,o
42 4-[4-({1-[6-Methoxy-8-(4-methyl-

butyl ester

I
0
A piperazin-1-yl)-4-ox0-4H-chromen-
| N 2-yl}-methanoyl }-amino)-phenyl]-

0 \©\ . piperazine-1-carboxylic acid tert-

N 8] m

()
l

17 APR 2006




\ 24.8-(4-Methyl -pi perazin-1-yl)-4-oxo-4H chronene-2-carboxylic éci d
(4-bromo- / N o ~ phenyl)-amde N I N C D ON1 7 APR 2006 WO

03/ 037871 -24 Table 1: (continued) Conpounds of the present invention.

PCT/ SE02/ 01987 O N 8- (4- Met hyl pi perazi n-1-yl)-4-oxo-4H 251\ 17 APR 2005
chronene- 2-carboxylic acid nethyl-(4- N O/ N norpholin-4-yl-phenyl)am de

0l O\ 8-(4-Methyl-piperazin-1-yl)-4-oxo0-4H 26A i ~ N N |

chromene- 2- cavdagire acid (3- PCT/SE02/01987

27~

Y

Table 1: (continued) Compounds of the present invention.

G 31 3 R RS IR
Bt . R i i,'_-f;:;-_,, : )
6-Methoxy-8-(4-methyl-piperazin-1
yl)-4~-oxo-4H-chromene-2-carboxylic
acid (4-piperazin-1-yl-phenyl)-amide

A

6-Mcthoxy-8-(4-methyl-piperazin-1-
yl)-4-oxo0-4H-chromene-2-carboxylic
acid [4-(4-propiony!-piperazin-1-yl)-
phenyl]-amide

45 6-Methoxy-8-(4-methyi-piperazin-1-

A yl)-4-ox0-4H-chromene-2-carboxylic

| N acid [4-(4-cthane sulfony!-piperazin-
\©\ 1-y1)-phenyl]-amide

45 6-Mcthoxy-8-(4-methyl-piperazin-1-
A2 : yl)-4-ox0-4H-chromene-2-carboxylic

l ’ acid [4-(4-dimethyl sulfamoyl-
° N@\ piperazin-1-yl)-phenyi}-amide

47 [+ 4-[4-({1-[6-Methoxy-8-(4-methyl-
~° piperazin-1-yl)-4-oxo-4H-chromen-2-
l yl]-methanoyl}-amino)-phenyl]-

N
° \©\ piperazine-]-carboxylic acid
° N/\ dimethylamide

48 4-[4-({1-[6-Methoxy-8-(4-methyl-
~Ox piperazin-1-yl)-4-oxo-4H-chromen-2-
l yi]-methanoyl }-amino)-phenyi}-

N
o \©\ piperazine-1-carboxylic acid
[Nj © N/\ ethylamide




p I \norpholin-4-y'-phenyl)-amde \ CN 8-(4-Methyl-piperazin-1-yl)-4-oxo0-4H

2700chr onene- 2- car boxylic acid (3-cyano-4- norpholin-4-yl-phenyl)-am de_N ﬁ

8- (4- Met hyl - pi perazin-1-yl)-4-oxo-4H 28(_tl O 1 \ chromnene-2-carboxyl 1 ¢ APR 2008

acid (3-fluoro-4- O/ norpltolin4-yl-phenyl)-amde 00 N

4-14-({1-[8-(4-Methyl -pi perazin-1-yl)-4- 290

0X0- 4H- cbr oFER033E7L - net hanoyl }- _ IN  _ ami no) - phenyl ] PCT/SE02/01987

pi perazi ne-|-carboxylic N O NyO ~aci d tpgrt-butyl ester 1 \

8- (4- Met hyl - pi perazin-1-yl)-4-oxo-4H 30(N) O N O NH chronene- 2-carboxylic

acid (4- L NHpi perazin-1-yl-phenyl)-amde 1 7 APR 2006 WD 03/037871 -25

Tabl e 1: : & Goonp i / SEQ2/ 01987
S D S ey ) kA c aci d

4-[4-({1-[6-Methoxy-8-(4-methyl-
piperazin-1-yl)-4-oxo-4H-chromen-
2-yl}-methanoyl }-amino)-phenyl]-
piperazine-1-carboxylic acid
cyclohexylamide

50 4-[4-({1-[6-Methoxy-8-(4-methyl-
piperazin-!-yl)-4-oxo-4H-chromen-
2-yl]-methanoyl}-amino)-phenyl]-
piperazine-1-carboxylic acid
cyclopentylamide

51 6-Methoxy-8-(4-methyl-piperazin-1-

y1)}-4-oxo-4H-chromene-2-carboxylic
acid {4-[4-(1-pyrrolidin-1-yl-
methanoyl)-piperazin-1-yl]-phenyl }-
amide

52 6-Methoxy-8-(4-methyl-piperazin-1-
yl)-4-oxo-4H-chromene-2-carboxylic
acid {4-[4-(propane-2-sulfonyt)-

piperazin-1-yl]-phenyl}-amide

33 6-Methoxy-8-(4-methyl-piperazin-1-
y1)-4-ox0-4H-chromene-2-carboxylic
acid {4-[4-(2-methyl-propanoyl)-

piperazin-1-yi]-phenyl}-amide

6-Methoxy-8-(4-methyl-piperazin-1-

yi)-4-ox0-4H-chromene-2-carboxylic

acid {4-{4-(1-morpholin-4-yl-

methanoyl)-piperazin-1-yl}-phenyl}-
amide

54




C™=""1 326- Mt hoxy- 8- (4- met hyl - pi per azi n-1-yl ) -

4- 0X0- 4H- chr onene- 2- car boxylic acid [ 4-

0 phenyl]-am de |

(4- met banesul f onyl - pi perazi n-

o VN, o O 336-Methoxy-8-(4-Methyl-piperazin-I|-yl)-

04- oxo- 4H chr onene- 2- car boxylic acid (3-
chl or o- 4- nor phol i n-4-yl - phenyl )-am de o C 00
346- Met hoxy- &0(0d/08m8thyl - pi perazin-1-yl) -
acid (3- NF o fluoro-4-norpholi n-4-yl_§§)benyl)-am' de N ( / N

(1

Nci o

£794pk 2006

I 04- 0x0- 4H chr onewerskogedoxyl i c

S TN ey

oxo-4H-chromene-2-carboxylic acid (4-
morpholin-4-yl-phenyl)-amide

6- lucthplp-l yl)-4- B

6-Fluoro-8-(4-methyl-piperazin-1-yl)-4-

oxo-4H-chromene-2-carboxylic acid [4-(4-

methanesulfonyl-piperazin-1-yl)-phenyl]-
amide

57 6-Fluoro-8-(4-methyl-piperazin-1-yl)-4-
F oxo-4H-chromene-2-carboxylic acid [4-(4-
. | acetyl-piperazin-1-yl)-phenyl]-amide
O O@
N
N _
l T
38 , 6-Fluoro-8-(4-methyl-piperazin-1-yi)-4-
F oxo-4H-chromene-2-carboxylic acid (3-
5 | N cl chloro-4-morpholin-4-yl-phenyl)-amide
'\/o
!
59 6-Fluoro-8-(4-methyl-piperazin-1-yl)-4-
£ oxo-4H-chromene-2-carboxylic acid (3-
. | - fluoro-4-morpholin-4-yl-phenyl)-amide
e
N k,o
I
60 6-Fluorc-8-(4-methyl-piperazin-1-yi)-4-

oxo-4H-chromene-2-carboxylic acid (3-
cyano-4-morpholin-4-yl-phenyl)-amide




~ C DO N 356-Mthoxy-8-(4-nethyl-piperazin-1-yl)-

| 04- oxo- 4H chr onene- 2- car boxylic acid (2- Nmethoxy-4-nmorpholin-4-yl 1p7ngm/[[|)]ﬁ
Oamide CND O/ N~ ~O N 366- Met hoxy- 8- ( 4- mathyl pi perazin-1-yl)-

i 04- oxo- 4H chr onene- 2- carboxylic acid (4- |

t hi onoi phol i n-4-yl -phenyl)-amde o Ls N1 7 APR 2006 WO 03/037871 -26 Table
1. (conti rwed}Bempounds of the present invention. PCT/ SEUBEQNIS7

376- Met hoxy- 8- (4- et hyl pi perazin- 1-33J-4-o0xo0-4H.chronmene-2- carboxylic
acid [4-(2,6-dinethyl- +norpholin-4-yl)-phenyl]-am de

SR
6-Fluoro-8-(4-methyl-piperazin-1-yl)-4-
oxo-4H-chromene-2-carboxylic acid [4-(1-
morpholin-4-yl-methanoyl)-phenyl]-amide

6-Methyl-8-(4-methyl-piperazin-1-yl)-4-
oxo-4H-chromene-2-carboxylic acid (4-
morpholin-4-yl-phenyl)-amide

62

63 6-Methyl-8-(4-methyl-piperazin-1-yl)-4-
oxo-4H-chromene-2-carboxylic acid [4-(1-

morpholin-4-yl-methanoyt)-phenyl]-amide

6-Methyl-8-(4-methyl-piperazin-1-yl)-4-
oxo-4H-chromene-2-carboxylic acid (3-
fluoro-4-morpholin-4-yl-phenyl)-amide

6-Chloro-8-(4-methyl-piperazin-1-yl)-4-
oxo-4H-chromene-2.carboxylic acid (4-
morpholin-4-yl-phenyl)-amide

65

5-Methyl-8-(4-methyl-piperazin-1-yl)-4-
oxo-4H-chromene-2-carboxylic acid (4-
morpholin-4-yl-phenyl)-amide

66




I'N"1 CN 0 O [/ f 386-Mthoxy-8-(4-nethyl-piperazin-

| 1-yl) - 4- oxo- 4H chronene- 2- carboxylic acid (3-norpholin-4-yl- phenyl1)7 ﬂﬁﬂ ﬂ]ﬁﬁ
phenyl )-am de | 396- Met hoxy- 8- ( 4- net hyl - pi per azi n-

1101-yl)-4-oxo-4H chronene-2- I N O N1 carboxylic acid {4-[4-(2 hydroxy-
‘ethyl)-piperazin-1-yl]-phenyl)- CN' amde )

401 6- Met hoxyw®-064378ut hyl - pi per azi n- 1-yl)-4- oxo- 4H chr onenee1ZSE02/(1987
carboxylic acid (4-(1-norpholin-4- 0 N_O§i|_: met hanoyl ) - phenyl ] - am de

' 5-Methoxy-s-(4-methyl-piperazin-1-
yl)-4-0x0-4H-chromene-2-carboxylic
acid (4-morpholin-4-yl-phenyl)-
amide

6-Methoxy-8-(4-methyl-piperazin-1-
yl)-4-oxo-4H-chromene-2-carboxylic
acid {4-[4-(3-hydroxy-propanoy!)-
piperazin-1-yl]-phenyl }-amide

4-[4-({1-[6-Fluoro-8-(4-methyl-
piperazin-1-yl)-4-oxo-4H-chromen-
2-yl]-methanoyl }-amino)-phenyl]-
piperazine-1-carboxylic acid fert-
butyl ester

4-[4-({1-[6-Fluoro-8-{(4-methyl-
piperazin-1-yl)-4-oxo-4H-chromene-
2-carboxylic acid (4-piperazin-1-yl-
phenyl)-amide

6-Fluoro-8-(4-methyl-piperazin-1-

yD)-4-oxo-4H-chromene-2-carboxylic

acid [4-(4-ethane sulfonyl-pxperazm-
1-yl)-phenyl]-amide

6-Fluoro-8-(4-methyl-piperazin-1-
yl)-4-0x0-4H-chromene-2carboxylic
acid {4-(4-propionyl-piperazin-1-yl)-
phenyl]-amide
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4204-[4-({ 1-[6- Met hoxy- 8- (4-net hyl -
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"6-Fluoro-8-(d-methyl-piperazin-1-
F yl)-4-0x0-4H-chromene-2-
I .| carboxylic acid {4-[4-(3-hydroxy-

propanoyl)-piperazin-1-yl]-phenyl }-
amide
I ‘
7 ge!
. o7 N
O '”
N
|
75 '
N

N-[8~(4-Methyl-piperazin-1-yl)-4-
oxo-4H-chromen-2-ylj-4-morpholin-
4-.yl-benzamide

8-(4-Methyl-piperazin-1-yl)-
chroman-2-carboxylic acid
(4-morpholin-4-yi-phenyl)-amide

N Q
() @!
N
i ) racemic
76 - - (+)-8-(4-Methyl-piperazin-1-yl)-
‘ N chroman-2-carboxylic acid (4~
0 morpholin-4-yl-phenyl)-amide
N 0
N
Enj ' Q
|
77 (-)>-8-(4-Methyl-piperazin-1-yl)-
chroman-2-carboxylic acid (4-
o N\©\ morpholin-4-yl-phenyl)-amide .
N o
N
@ @
|
78 o racemic-8-(4-methyl-piperazin-1-yl)-
4-0x0-chroman-2-carboxylic acid (4-
morpholin-4-yl-phenyl)-amide
T CL
N 9]
N
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uiff S
8-(4-Methyl-piperazin-1-y})-4-oxo-
chroman-2-carboxylic acid (4-
morpholin-4-y}-phenyl)-amide
(faster running isomer)

80 | 8-(4-Methyl-piperazin-1-yl)-4-oxo-
. chroman-2-carboxylic acid (4-
morpholin-4-yl-phenyi)-amide

o N\©\ (slower running isomer).
N o N/\

81 ‘ 4-{4-({1-[6-Fluoro-8-(4-methyl-
F piperazin-1-yl)-4-oxo-4H-chromen-
] 2-yl}-methanoy!}-amino)-phenyl)-

N
0 piperazine-1-carboxylic acid
E:j o} ethylamide

82 6-Methoxy-8-(4-methyl-
A0 [1,4]diazepan-1-yl}-4-ox0-4H-
| chromene-2-~carboxylic acid (4-

N
o \©\ morpholin-4-yl-phenyl)-amide
)
N

83 6-Ethoxy-8-(4-methyl-piperazin-1-
~C yl)-4-ox0-4H-chromene-2-
i carboxylic acid (4-morpholin-4-yl-

N
o \©\ phenyl)-amide
N 0 N/\'

N

!
84 -0 6-Ethoxy-8-(4-methyl-piperazin-1-

~L yl)-4-oxo0-4H-chromene-2-
| N carboxylic acid {4-(4-propionyl-
0 I O\ piperazin-1-yl)-pheny!]-amide
N
N
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6-Methoxy-4-oxo-8-piperazin-1-yl-4H-
-0 chromene-2-carboxylic acid (4-
o | N morpholin-4-yl-phenyl)-amide
O 7 T0
(o
N
86 6-Hydroxy-8-(4-methyl-piperazin-1-yl)-
o 4-ox0-4 H-chromene-2-carboxylic acid (4-
l N ’ morpholin-4-yl-phenyl)-amide
T
N o}
NN
C, Q.
| .
87 6-Methoxy-8-(4-methyl-{1,4}diazepan-1-
A0 y y1)-4-0xo-1,4-dihydro-quinoline-2-
| ) carboxylic acid (4-morpholin-4-yl-
I E @\ phenyl)-amide
olhae
) ~
88 6-Mecthoxy-8-(4-methyl-piperazin-1.yl)-
-0 H 4-0x0-1,4-dihydro-quinoline-2-carboxylic
| | : acid (4-morpholin-4-yl-phenyl)-amide
N :
i
T CL
E o] N/\'
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89 6-Methoxy-8-(4-methyl-piperazin-1-yl)-
' -0 ’ 4-oxo-1,4-dihydro-quinoline-2-carboxylic
LT acid [4-(4-propionyl-piperazin-1-yl)--
N \Q phenyl]-amide
N H o
N
sl oV
90 6-Fluoro-8-(4-methyl-piperazin-1-yl)-4-
F. oxo-1,4-dihydro-quinoline-2-carboxylic
| N acid (4-morpholin-4-yl-phenyl)-amide
“TCL
Q0
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rocycl ohexylam de i 4-[4-({ 1-[6-Methoxy-8-(4-nethyl-
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N acid {4-[4-Qpyrrolidin-1-yl- IAN , =refhanoyl) - pi perazi n-1-yl]-phenyl }-

6-Fluoro-8- (4-methyl-p1peraz1n l-yl)-4-
oxo-1,4-dihydro-quinoline-2-carboxylic
acid [4-(4-propionyl-piperazin-1-yl)-
phenyl}-amide

92 o 8-[(2-Dimethylamino-ethyl)-methyl-
’ r e " . amino]-6-methoxy-4-oxo-1,4-dihydro-
| I quinoline-2-carboxylic acid (4-

I :,: \©\ morpholin-4-yl-phenyl)-amide
- j Q N/\'

93 o _ 8-{(3-Dimethylamino-propy!)-methyl-
- amino}-6-methoxy-4-oxo-1,4-dihydro-
! quincline-2-carboxylic acid (4-
\Q : morpholin-4-yl-phenyl)-amide
NN

94 ° ' 8<((3R)-(+)-3-Dimethylamino-pyrrolidin -
- 1-yD)-6-methoxy-4-0x0-1,4-dihydro-
; quinoline-2-carboxylic acid (4-

N N\©\ morpholin-4-yi-phenyi)-amide
R o
o Q

95 o 8-((38)~(-)-3-Dimethylamino-pyrrolidin -
-~ 1-yl)-6-methoxy-4-oxo-1,4-dihydro-

J quinoline-2-carboxylic acid (4-
morpholin-4-yl-phenyl)-amide

96 6-Methoxy-8-{methyl-(1-methyl-
pyrrolidin-3-yl)-amino]-4-oxo-1,4-
dihydro-quinoline-2-carboxylic acid (4-

N \©\ morpholin-4-yl-phenyl)-amide
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)
6-methoxy-4-oxo-1,4-dihydro-quinoline-2-
carboxylic acid (4-morpholin-4-yl-phenyl)-
amide

. 98 ~ ) 4-dimethylamino-6-methoxy-8-(4-methyl-
0 piperazin-1-yl)-quincline-2-carboxylic acid
o H (4-morpholin-4-yl-phenyl)-amide
P

N~ 6-methoxy-4-methylamino-8-(4-methyl-
piperazin-1-yl)-quinoline-2-carboxylic acid
(4-morpholin-4-yl-phenyl)-amide

100 ~ 6-fluoro-4-methoxy-8-(4-methyl-
F piperazin-1-yl)-quinoline-2-carboxylic acid
(4-morpholin-4-yl-phenyl)-amide

101 6-Fluoro-4-oxo0-8-piperazin-1-yl-4H-
F chromene-2-carboxylic acid (4-morpholin-

o | N 4.yl-phenyl}-amide
LT
N

The following reference examples illustrate the making of intermediates in the
5 synthesis of the compounds of the present invention, and are not intend to limit the invention

in any manner.
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Reference Example 1
Preparation of Reference Example 1: 8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-chromene-

2-carboxylic acid hydrochloride.
5 Reference Example 1a: (E,Z)-2-(2-Bromo-phenoxy)-but-2-enedioic acid diethyl ester.
Diethyl acetylenedicarboxylate (20 ml, 0.162 mol) was added to 2-bromophenol (28 g,
0.162 mol), in anhydrous 2-propanol (60 ml) followed by the addition of a catalytic a.mbunt of
tetrabutylammonium fluoride (0.5 ml, 1.0 M in THF). The solution was stirred at room
temperature four hours and was then heated to reflux for one hour. The mixture was cooled to
10 room temperature, then concentrated undér vacuum to an oil (51 g=91%).
Reference Example 1b: (E,Z)-2-(2-Bromo-phenoxy)-but—2-cpedioic acid.
(E,Z)-2-(2-Bromo-phenoxy)-but—?.—enedioic. acid diethyl ester (51 g, 148 mmol) as
prépared in Reference Example 1a was suspended in ethanol (95 mi) and a solution of sodium
hydroxide ( 12.9 g, 0.323 mol) in water (95 ml) was added. Thé solution was refluxed for 1 h
15 to give a clear orange solution. The mixture was cooled to room temperature and acidified
with 6 M HCI (50 mi). The mixture was then concentrated under vacuum and the residue
azeotroped (4x) with ethanol. The solid was filtered, washed with water and dried to give
(2Z)-2-(2-bromo-4-methoxyphenoxy)-2-butenedioic acid as a light orange solid (24.3 g, 88 %
yield). This crude product was used with:out further purification.
20 Reference Example I1c: Ethyl-8-Bromo;4-oonH-chromene—Z-carboxylate.
Sulfuric acid (95mL) was added to crude (E,Z)-2-(2-Bromo-phenoxy)-but-2-enedioic
acid as prepared in Reference Example 1b. After heating the mixture with a heat gun for 45
min an orange milky solution was obtained. This solution was slowly added to refluxing
absolute ethanol (500 mL). After the addition, the reaction was refluxed for 30 min then
25 allowed to cool. Crystals started to form after 20 min and the reaction was putin the
refrigerator overnight. 'fhe solid was filtered, washed with cold ethanol/ water 9:1 and dried
to give ethyl 8-bromo-4-oxo-4H-chromene-2-carboxylate as an off-white solid (11.7 g, 24 %
yield, mp 124-126°C).
Reference Example 1d: Ethyl-8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-chromenec-2-
30 - carboxylic acid.
Ethyl 8-bromo-4-oxo-4H-chromene-2-carboxylate as prepared in Reference Example
lc (Davies, Stephen et al., J. Chem. Soc. Perkin Trans I p 2597, 1987) (3.0 g, 10.1 mmol) was
azeotroped with anhydrous toluene then the white solid was dissolved in 100 mL anhydrous
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toluene and transferred to the reaction vessel. The mixture was subjected to vacuum / argon
(x2) and the following were added in order (positive argon pressure): N-meﬂn.rlpiperazine (13
ml, 11.1 mmol), 2,2°-bis (diphenylphosphino)-1,1"-binaphthyl (0.75 g, 1.2 mmol,),
tris(dibenzylidencacetone) dipalladium (0) (0.48 g, 0.5 mmol) then cesium carbonate (4.6 g,
14.1 mmol).The mixture was again subjected to vacuum / argon and was heated at 80 °C
ovemight. )

The cooled reaction mixture was filtered through diatomaceous earth and the toluene
solution was applied directly to 2 600 ml filter funnel (silica 230 — 400 mesh ASTM packed in
ethyl acetate) and then washed with ethyl acetate (2 I). The product was eluted with 5-8 %
methanol / chioroform and the desired was collected to give 2.5 g of a slightly impure orange

yellow solid (mp 120-123 °C). The impure product was chromatographed on a Waters Delta

Prep 4000 using 1 PrepPak cartridge (Porasil 37-55um 125A) eluting with 3-5 % methanol /
chloroform. The product was collected and dried to give ethyl 8-(4-methyl-1-piperazinyl)-4-
oxo-4H-chromene-2-carboxylate as a yellow sol_id (2.25 g, 70 % yield mp 124-125 °C).
GC/MS (EI, M+) m/z 316.

Reference Exémple le: 8-(4-methyl-1-piperazinyl)-4-oxo-4H-chromene-2-carboxylic acid
hydrochloride.

Ethyl 8-(4-methyl~l—piperazinyl)-4~oxo-4H—chromene-2-carbdxylatc as prepared in
Reference Example 1d (1.01 g. 3.19 mmol) was suspended in 6 M HC1 (60 ml) and to reflux
for 1.5 h (after 20 min a clear solution was obtained). ‘
The reaction was allowed to cool. The solution was concentrated in vacuo and anhydrous
toluene was added (x3) and the solution was again concentrated in vacuo to give 8-(4-methyl-
1-piperazinyl)-4-oxo-4H-chromene-2-carboxylic acid hydrochloride as a yellow powder (1.02
g, quantitative yield). LC/MS (M+1) m /z 289.

Reference Example 2

! c
|

O
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Preparation of 6-Methoxy-8-(4-Methyl-piperazin-1-yl)-4-0x0-4H-chromene-2-carboxylic
acid hydrochloride. '
Reference Example 2a: Diethyl (2Z)-2-(2-bromo-4-methoxyphenoxy)-2-butenedioate.
Ethyl acetylenedicarboxylate (17.8 ml, 0.145 mol) was added to 2-bromo-4-

5 methoxyphenol (Synlett p1241, 1997) (27.3 g, 0.134 mol), in anhydrous 2-propanol (55 mI)
followed by the addition of a catalytic amount of tetrabutylammonium fluoride (0.4 ml, 1.0 M
in THF). The solution was stirred at room temperature overnight and was then heated to
reflux for 30 min. Upon cooling a precipitate formed. The solution was cooled and filtered to
give diethyl (2Z)-Z—(Z—bmmwmethoiyphenoxy)-2-butcnedioate as a yellow solid (29.9 g,

10 62 % yield). Note: the solid contains 10 % of diethyl (2E)-2- (2-bromo-4-mcthoxyphcnoxy) 2-
butenedioate. GC/MS (EI, M+) m/z 344 and 346.

Reference Example 2b: (2Z)-2-(2-bromo-4-methoxyphenoxy)-2-butenedioic acid.
Diethyl (2Z)-2-(2-bromo-4-methoxyphenoxy)-2-butenedioate (29.9 g, 86.6 mmol) as
prepared in Reference Example 2a was suspended in ethanol (55 ml) and a solution of sodium

15 hydroxide ( 7.0 g, 0.175 mol) in water (55 ml) was added. The solution was refluxed for 1 h to
give a clear orange solution. Most of the ethanol was removed in vacuo then 6 M HCl (50
ml) was added. The solid was filtered, washed with water and dried to give (2Z)-2-(2-bromo-
4-methoxyphenoxy)-2-butenedioic acid as a light orange solid (24.3 g, 88 % yield).
Reference Example 2¢: 'Ethyl-6-methoxy-8-bromo-4-0x0-4H-chromene-2-carboxylate.

20 Sulfuric acid (50ml) was added to (2Z)-2-(2-bromo-4-methoxyphenoxy)-2-butenedioic
acid (24.3g, 86.6 mmol; as prepared in Reference Example 2b above). After heating the mixture
with a heat gun for 5;10 min a clear deep brown solution was obtained. This solution was
slowly added to refluxing absolute ethanol (250 ml). After the addition the reaction was
refluxed for 30 min then allowed to cool. Crystals started to form after 20 min and the reaction

25 was put in the refrigerator ovemnight. The solid was filtered, washed with cold ethanol/ water
9:1 and dried to give ethyl 8-bromo-6-methoxy-4-oxo-4H-chromene-2-carboxylate as an off-
white solid (12.3- g, 50 % yield, mp 159-161 °C).

Reference Example 2d: Ethyl-6-methoxy-8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-chromene-
2-carboxylate.

30 Ethyl 8-bromo-4-0x0-4H-chromene-2-carboxylate (9.2 g, 28.1 mmol), as prepared in
Example 2c above, was azeotroped with anhydrous toluene then the white solid was dissolved
in 300 ml anhydrous toluene in a 500 mL single-neck round bottom flask.. The mixture was

degassed by alternating argon sparge and vacuum (3x), and the following were added in
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H, coxo- 4H-chr onene- 2- car boxylic acid _(g-.

order: N-methylpiperazine (4.0 ml, 35.1 mmot), 2,2°-bis (diphenylphosphino)-1,1’-binaphthyl
(1.05 g, 1.69 mmol,), tris(dibenzylideneacetone) dipalladium (0) (0.50 g, 0.56‘mmol) then
cesium carbonate (12.8 g, 39.3 mmol).The mixture was again degassed via alternating argon
sparge and vacuum and was heated at 80 °C for 17 h. Additional tris(dibenzylideneacetone)

5 dipalladium {0) (0.10 g, 0.11 mmol) and 2,2’-bis (diphenylphosphino}-1,1’-binaphthyl (0.20
g, 0.32 mmol,) was added and the reaction was stirred at 80 °C for another 55 h at which time
the conversion was essentially complete.

The cooled reacnon mixture was diluted with tetrahydrofuran (250 mL), filtered and
concentrated under vacuum. The residue was purified by chromatography on a silica column

10 eluted with 2-5 % methanol / chloroform and the desired fractions were collected and
concentrated under vacuum and the residue triturated with methylene chloride to give 74 g
(76%) of a yellow powder.

Reference Example 2e: 6-Methoxy-8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-
carboxylic acid.

15 Ethyl-6-methoxy-8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-chromene -2-carboxylate (1.0 g.
2.89 mmol), as prepared in Reference Example 2d above, was suspended in 6 M HCI (60 ml)
and methanol (10 mL) and warmed to reflux for 3.0 b. The reaction was atlowed to cool. The
solution was concentrated in vacuo and anhydrous toluene was added (x3) and the solution
was again concentrated in vacuo. The residue was dried under vacuum (17 h) to yield 6-

20 methoxy-8-(4-methyl-1-piperazinyl)-4-oxo-4H-chromene-2-carboxylic acid hydrochloride as
a yellow powder (1.0 g, quantitative yield). .
Reference Example 3

0
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|

6-Fluoro-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid
25 hydrochloride.
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Reference Example 3a: Diethyl (EZ)~2-(2-bromo-t-l-ﬂuorophcnoxy)-z-butenedioate.

This compound was synthesized from 2-bromo-4-fiuorophenol and ‘
diethylacetylenedicarboxylate, using the same synthetic procedures and the same
stoichiometry as demonstrated in Reference Example ia above.

Reference Example 3b: (EZ)-2-(2-Bromo-4-fluorophenoxy)-2-butenedioic acid.

This compound was synthesized from diethyl (EZ)-2-(2-bromo-4-fluorophenoxy)-2-
butenedioate, as prepared in Reference Example 3a above, using the same synthetic
procedures and the same stoichiometry as demonstrated in Reference Example 1b above.
Reference Example 3c: Ethyl-6—ﬂuoré-8-bromo-4-oxo-4H-chromene-2-carboxylate.

This compound was synthesized from (EZ)-2-(2-bromo-4-fluorophenoxy)-2-
butenedioic acid, as prepared in Reference Example 3b above, using the same synthetic
procedures and the same stoichiométxy as demonstrated'in Reference Example 1c above.
Reference Example 3d: Ethyl-6-fluoro-8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-
carboxylate.

This compound was synthesized from ethyl-6-fluoro-8-bromo-4-oxo-4H-chromene-2-
carboxylate, as prepared in Reference Example 3¢ above, using the same synthetic
procedures and the same stoichibmetry as deménstrated in Reference Example 1d above.
Reference Example 3e: 6-Fluoro-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-
carboxylic acid hydrochloride.

This compound was synthesized starting from ethyl-6-methoxy-8-(4-Methyl-
piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylate, as prepared in Example 3d, using the
same synthetic procedures and the same stoichiometry as demonstrated in Reference Example

le above.

Reference Example 4
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Preparation 6-Methyl-8-(4-methyl-piperazin-1 -yl)-4-oxo-4H-chromene-2-cﬁrboxylic acid
hydrochloride. '
Reference Example 4a: Diethyl (E,Z)-2-(2-bromo-4-methylphenoxy)-2-butenedioate.
2-Bromo-4-methyl phenol (10 mL, 83mmol) was dissolved in diethyl ether (90 mL). To this
was added dropwise triethyl amine (13.7 mL, 98mmol) followed by dimethyl acetylene
dicarboxylate (11.2 mL, 9lmmol}. The resulting mixture was stirred overnight at room
temperature, The reaction was worked up by adding diethyl ether (200 mL) and
tetrahydrofuran (50 mL) and washing the resulting mixture with 1N HCI (200 mL), water
(iOO mL) and brine (100 mL). The organic phase was then dried (Na;SO,), filtered and
concentrated to a red-brown oil which was used without further purification.
Reference 4b: (2E,Z)-2-(2-Bromo-4-fluorophenoxy)-2-butenedioic acid.

This compound was synthesized from diethyl (E,Z)-2-(2-bromo-4-methylphenoxy)-2-
butenedioate, as prepared in Reference Example 4a above, using the same synthetic
procedures and the same stoichiometry as demonstrated in Example 1b above.

Reference Example 4c: Ethyl-6-methyl-8-bromo-4-oxo-4H-chromene-2-carboxylate.

This compound was synthesized from (2Z)-2-(2-bromo-4-methylphenoxy)-2-
butenedioic acid, as prepared in Reference Example 4b above, and using the same synthetic
procedures and the éame_e stoichiometry as demonstrated in Reference Example l¢ above.
Reference Example 4d: Ethyl-6-methyl-8-(4-Methyl-piperazin-1-yl)-4-oxo0-4H-chromene-2-
carboxylate. , _ . '

This compound was synthesized from ethyl-6-methyl-8-bromo-4-oxo-4H-chromene-2-
carboxylate, as prepared in Reference Example 4c abové, using the same synthetic procedures
and the same stoichiometry as demonstrated in Reference Example 1d above.

Reference Example 4e: 6-Mcthyl-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-
carboxylic acid hydrochloride.

This compound was synthesized starting with ethyl-6-methyl-8-(4-Methyl-piperazin-
1-y1)-4-o0x0-4H-chromene-2-carboxylate, as prepared in Reference Example 4d, using the
same synthetic procedures and the same stoichiometry as demonstrated in Reference Example

1e above.

Reference Example 5
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‘Preparation of 6-Chloro-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic
acid hydrochloride.

Reference Example 5a: Diethyl (E,Z)-2-(2-bromo-4-chlorophenoxy)-2-butenedioate.

This compound was prepared from 2-bromo-4-chloro phenol and dimethyl
acetylenedicarboxylate by the same synthetic procedures and in the same stoichiometry as the
preparation described in Reference Example 4a.

Reference Example 5b: (2E,Z)-2-(2-Bromo-4-chlorophenoxy)-2-butenedioic acid.

This compound was synthesized from diethyl (E,Z)-2-(2-bromo-4-chlorophenoxy)-2-
butenedioate, as prepared in Reference Example 5a above, as using the same synthetic
procedures and the same stoichiometry as demonstrated in Reference Example 1b above.
Reference Example 5c: Ethyl-6-chloro-8-bromo-4-oxo-4H-chromene-2-carboxylate.

This compound was synthesized from (2E,Z)-2-(2-bromo-4-chlorophenoxy)-2-
butenedioic acid, as prepared in Reference Example 5b above, using the same synthetic
procedures and the same stoichiometry as demonstrated in Example 1c above.

Reference Example 5d: Ethyl-6-chloro-8-(4-Methyl-piperazin-1-yl}-4-oxo-4H-chromene-2-
carboxylate,

This compound was synthesized from ethyl-6-chlom-S-bromo-4-oxo—4H—chromer{c-Z—
carboxylate, as prepared in Reference Example Sc above, using the same synthetic procedures
and the same stoichiometry as demonstrated in Example 1d above.

Reference Example Se: 6-Chloro-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-
carboxylic acid hydrochloride.

This compound was synthesized starting with ethyl-6-chloro-8-(4-methyl-piperazin-1-
yl)-4-oxo-4H-éhromcne~2-carboxylate, prepared in Reference Example 5d above, using the

same synthetic procedures and the same stoichiometry as demonstrated in Reference Example

le above.
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Preparation of 5-Methyl-8-(4-methyl-piperazin-1-yl}-4-oxo-4dH-chromene-2-carboxylic
acid hydrochloride
Reference Example 6a: Diethyl (E,Z)-2-(2-chloro-5-methylphenoxy)-2-butenedioate.
This compound was prepared from 2-chloro-5-methylphenol and dimethyl

" acetylenedicarboxylate by the same synthetic procedures and in the same stoichiometry as the

preparation described in Reference Example 1a.
Reference Example 6b: (2E,Z)-2-(2-chloro-5-methylphenoxy)-2-butenedioic acid.

This compound was synthesized from dicthyl (E,Z)-2-(2-chloro-5-methylphenoxy)-2-
butenedioate, as prepared in Reference Example 6a above, using the same synthetic
procedures and the same stoichiometry as demonstrated in Reference Example 1b above.
Reference Example 6¢: Ethyl-S-methyl-S-chloro-4-oxo-4H-chromene-2-carboxyléte.

This compound was synthesized from (2Z)-2-(2-chloro-5-methylphenoxy)-2-butenedioic acid,
as prepared in Reference example 6b, using the same synthetic procedures and the same
stoichiometry as demonstrated in Reference Example 1¢ above.
Reference Example 6d: Ethyl-5-methyl-8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-
carboxylate. " o

. Ethyl 5-methyl-8-chloro-4-oxo-4H-chromene-2-carboxylate (1.0 g, 3.6 mmol) as
prepared in Reference Example 6¢ above, was azeotroped with anhydrous toluene then the
white solid was dissolved in 100 ml anhydrous toluene in a 250 mL single-neck round bottom
flask.. The mixture was degassed by alternating argon sparge and vacuum (3x), and the
following were added in order: N-methylpiperazine (0.6 ml, 5.37 mmol), (2’-
djcyclohexylpho-sphanyl-biphenyl-Z-yl)-dimcthyl—amine (JACS 1998, 120, p9722) (40 mg,
0.1 mmol,), tris(dibenzylideneacetone) dipalladium (0) (66 mg, 0.072 mmol) then cesium

carbonate (1.6 g, 5.37 mmol). The mixture was again degassed via alternating argon sparge
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and vacuum and was heated at 80 °C for 17 h. Additional tris(dibenzylideneacetone)
dipalladium (0} (66 mg, 0.072 mmol) and (2’-dicyclopentylphosphanyl-bipheﬁyl-z-yl)-
dimethyl-amine (40 g, 0.1 mmol,) were added and the reaction was stirred at 80 °C for
another four days at which time the conversion was still only about 50% complete by HPLC.
5 Tetrahydrofuran (100 mL) was added, and the combined mixture was filtered, concentrated

under vacuum and purified by chromatography on silica eluted with 2.5% methanol in
chloroform. The desired fractions were concentrated under vacuum to yield a yellow powder
(250 mg=21%)..

Reference Example 6e: 5-Methyl-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-

10 carboxylic acid hydrochloride.

| A This compound was synthesized starting with ethyl-5-methyl-8-(4-methyl-piperazin-1-
y1)-4-oxo-4H-chromene-2-carboxylate, as prepared in Reference Example 6d, and using the
same synthetic procedures and the same stoichiomeuj' as demonstrated in Example le above.

Reference Example 7
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Preparation of 5-Methoxy-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic
acid hydrochloride.
Reference Example 7a: (E,Z)-2-(2-Bromo-5-methoxyphenoxy)-2-butenedioate.
This compound was prcpared.from 2—bromo-5‘-methoxyphenol and dimethyl

20 acetylenedicarboxylate by the same synthetic procedures and in the same stoichiometry as the

15

preparation described in Reference Example 1a.
Reference Example 7b: (E,Z)-2-(2-Bromo-5-methoxyphenoxy)-2-butenedioic acid.
This compound was synthesized from diethyl (E,Z)-2-(2-bromo-5-methoxyphencxy)-
2-butenedioate, as prepared in Reference Example 7a, using the same synthetic procedures
25 and the same stoichiometry as demonstrated in Reference Example 1b above.

Reference Example 7c: Ethyl-5-methoxy-8-bromo-4-oxo-4H-chromene-2-carboxylate.
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This compound was synthesized from (E,Z)-2-(2-bromo-5-methoxyphenoxy)-2-butenedioic
acid, as prepared in Reference Example 7b above, using the same synthetic précedures and
the same stoichiometry as demonstrated in Reference Example 1c above.

Reference Example 7d: Ethyl-5-methoxy-8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-chromene-
2-carboxylate.

This compound was synthesized from ethyl-5-methoxy-8-bromo-4-oxo-4H-chromene-
2-carboxylate, as prepared in Reference Example 7c above, using the same synthetic
procedures and the same stoichiometry as demonstrated in Reference Example 1d above.
Reference Example 7e: 5-Methoxy-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-
carboxylic acid hydrochloride.

This compound was prepared from ethyl-5-methoxy-8-(4-Methyl-piperazin~1-yl)-4- -
oxo-4H-chromene-2-carboxylate, as prepared in Reference Example 7d above, using the same
method as the preparation in le.

Reference Example 8
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Preparation of 1-(6-Piperazin-1-yl-2,3-dihydro-indol-1-yl)-ethanone

Reference Example 8a: 1-[5-(4-Benzyl-piperazin-1-yl)-2,3-dihydro-indol-1-yl]-ethanone.

1-acetyl-5-bromoindoline (3.0 g, 12.5mmol) was dissolved in toluene (60 mL). To
this was added, sodium t-butoxide (1.68 g, 17.5mmol), N-benzylpiperazine (2.4 mL,
13.8mmol), S-BINAP  (0.93 g, 1.5mmol) and Pd,(dba); (0.46 g, 0.5mmol). The mixture
was degassed via three cycles of vacuum and nitrogen sparge and then stirred at 95°C until
GC analysis confirmed that the reaction was complete (1 h). The mixture was diluted with
ethyl acetate (150 mL), washed with water and extracted with 2N HC1 (2 x 100 mL). The
combined aqueous extract was basified with concentrated ammonium hydroxide and extracted
with ethyl acetate (2 x 100 mL). The combined organic extract was dried (MgSOs4) and
concentrated to yield a solid (2.7 g) which was purified by chromatography to yield a white
solid (1.81 g, 43%). Mp =150.5-152.8°C.
Reference Example 8b: 1-(6-Piperazin-1-yl-2,3-dihydro-indol-1-yl)-ethanone.
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1-[5-(4-Benzyl-piperazin-1-yi)-2,3-dihydro-indol- 1 -y{]-ethanone (0.37 g, 1.1mmol), as
prepared in Reference Example 8a above, was dissolved in methanol (5 mL). PA/C (90 mg,
10%) and ammonium formate (0.9 g, 14mmol} was added and the resulting mixture was
heated to 65°C for two hours. The mixture was filtered and the filter cake washed with hot

5 methanol. The combined filtrate was concentrated to yield the desired product (0.26 g, 90%).

Reference Example 9 _
NC

Preparation of 2-chloro-5-piperazin-1-yl benzonitrile.
Reference Example 9a: 3-Cyano-4-chloroaniline.
10 2-Chloro-5-nitrobenzonitrile (25 g, 137mmol) was dissolved in ethanol (275 mL).
Stannous chloride dihydrate (154.5 g, .685 M) was added and the mixture stirred at 70°C for
30 min. The mixture was then cooled to room temperature and poured into crushed ice. The
mixture was made basic with solid sodium hydroxide. This mixture was extracted with ethyl
acetate (3 x 100 mL). The extracts were combined, washed with brine, dried (MgSO0,),
15 concentrated and the residue dried under vacuum and recrystallized from ethanol to yield light
brown needles (10.6 g, 51%).
Reference Example 9b: 2-chloro-5-piperazin-1-yl benzonitrile.
3-Cyano-4-chloroaniline (10.1 g, 66mmol), as prepared in Reference Example 9a, was
dissolved in n-butanol (300 mL) bis-(2-chloroethyl)amine hydrochloride (23.2 g, 130mmol)
20 and potassium jodide (50 mg, catalytic) were added. The mixture was heated at reflux for
three days, then cooled in a refrigerator overnight. A solid precipitate was collected by
filtration, washed with cold n-butanol and dried. The crude product was distributed between
methylene chloride and 2N ammonium hydroxide. The organic layer was separated, dried

(Na;S0,) and concentrated to yield a light yellow solid (9.1 g, 59%) which gave a single peak

25 by GC and TLC analysis.
S"N

Reference Example 10
Preparation of 4-[1,2,3]thiadiazol-5-yl-phenylamine.
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- "8nCl2 “ Hy0 (3.21 g, 5 eq) was added to a slurry of (5-(4-Nitrophenyl)-1,2,3-

thiadiazole (Lancaster Synthesis) (0.59 g, 2.8 mmol) in absolute EtOH (50 mL) and the
reaction heated to 70° C for 2 h. The reaction was allowed to cool to room temperature and
pour into saturated NaHCO3 and ice. The product was extracted with EtOAc (2X) the

5 solution dried (MgSO4) and evaporated to dryness in vacuo to yield 0.47 g of a light yellow

0
HzN—Q—N/—\\_/ —<CH
. 3

Preparation of 1-[4-(4-Amino-phenyl)-pipérazin-1-yl}-ethanone.
10 Reference Example 11a: 4-(4-Nifrophenyl)-1-acetylpiperazine.
1-(4-Nitrophenyl)piperazine (2.5 g, 12.1 mmol) was dissolved in dichloromethane
(100 mi). Triethylamine (2.0 mi, 14.5 mmol) was added and the reaction was cooled to 0°C.
Acetic anhydride (1.25 ml, 13.3 mmol) was added dropwise and the reaction was stirred at 0
°C for 1 h. Saturated sodium bicarbonate was added and the reaction was extracted (x3) with
15 dichloromethane, dried (MgSO,), filtered and concentrated in vacuo to give 4-(4-
nitrophenyl)-1-acetylpiperazine as a yellow solid (3.01 g,).GC/MS (EI M+) m/z = 249,
~ Reference Example 11b: 1-[4-(4-Amino-phenyl)-piperazin-1-yl]-ethanone.
4-(4-Nitrophenyl)-1-acetylpiperazine (3.0 g, 12.0 mmol), as prepared in Reference Example
11a above, was mixed in methanol (100 ml) and 2 M ammonia in methanol (50 ml) and 10 %
20 palladium on carbon (300 mg) was added. The mixture was hydrogenated on a Paar apparatus

(50 psi}for1.5h.
The reaction was allowed to cool, the catalyst was filtered and the solutfon was

concentrated in vacuo.. The crude solid was recrystallized from ethyl acetate to give 4-(4-
acetyl-1-piperazinyl)benzenamine as a light purple solid (1.86 g, 70 % yield, mp 149.5-150.5
25 °C). GC/MS (EL, M+) m/z=219

Reference Example 12
o]
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Preparation of 4-(4-methanesulfonyl-piperazin-1-yl)-phenylamine |

solid mp 126-128° C.
Reference Example 11

3
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Reference 12a: 4-(4-Nitrophenyl)-1-methylsulfonylpiperazine.
1-(4-Nitrophenyl)piperazine (2.79 g, 13.5 mmol) was dissolved in dichloromethane

(100 ml). Triethylamine (2.25 ml, 16.2 mmol) was added and the reaction was cooled to 0°C.
Methanesulfonyl chloride (1.15 ml, 14.9 mmol) was added dropwise and the reaction was

5 stirred at 0°C for 1 h. Saturated sodium bicarbonate was added and the reaction was
extracted (x3) with dichloromethane, dried (MgSOy), filtered and concentrated in vacuo to
give 4-(4-nitrophenyl)-l-mcthylsulfc;nylpiperazinc as a yellow solid (3.83 g, quantitative
yield). GC/MS (EL, M+) m/z =285,
Reference Example 12b: 4-(4-methanesulfonyl-piperazin-1-yl)-phenylamine.

10 4-(4-Nitrophenyl)-1-methylsulfonylpiperazine (3.83 g, 13.4 mmol), as prepared in
Reference Example 12a above, was mixed in methanol (100 ml) and 2 M ammonia in
methanol (50 ml) and 10 % palladium on carbon (400 mg) was added. The mixture was
hydrogenated on a Paar apparatus (50 psi) for 3 h.

The reaction was allowed to cool, the catalyst was filtered, washed with methanol then

15 washed with chloroform. The chloroform portion contained a minor amount of the desired but
looked purer. The chloroform portion was concentrated in vacuo and was recrystallized ethyl
acetate to give 4-[4-(methylsulfonyl)-1-piperazinyljbenzenamine as a shiny brown solid (0.94
g, 27 % yield, mp 192-193 °C). GCMS (EL M+) m/z = 255.

Reference Example 13 _
\__/

Preparation of 4-Thiomorpholin-4-yl-phenylamine:

Reference Example 13a: 4-(4-Nitro-phenyl)-thiomorpholine.
4-Fluoronitrobenzene (3.0 g, 21.3 mmol) was dissolved in toluene (25 mL). Thiomorphdline-
(2.4 mL, 23.4 mmol) was added and the mixture stirred overnight at 100 °C. At 17 h, the

25 mixture was distributed between ethyl acetate (100 mL) and saturated sodium bicarbonate (50
mL). The organic layer was separated, dried (Na,SOy), filtered and concentrated under
vacuum. The residue was triturated with hexane to yield a bright yellow solid.
Reference Example 13b: 4-Thiomorpholin-4-yl-phenylamine.

4-(4-Nitro-phenyl)-thiomorpholine(3.0g, 13.4 mmol), as prepared in Reference

20

30 Example 13a above, was dissolved in ethanol (250 mL) and 10% palladium on carbon (250

mg) was added. This mixture was shaken on a Parr hydrogenator for 3 h. The reaction
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mixture was then filtered through diatomaceous carth and concentrated under vacuum. The
residue was triturated with hexane to yield an gray solid (2.1 g). '

Reference Example 14

N

o)
5 Preparation of 1-(4-Amino-phenyl)-1-morpholin-4-yl-methanone.
Reference Example 14a: 1-Morpholin-4-yl-1-(4-nitro-phenyl)-methanone:
4-Nitrobenzoyl chloride (5 g, 27 mmol) in tetrahydrofuran (10 mL) was added slowly

to a solution of morpholine (5 g, 88 mmol) and triethylamine (2.7 g, 27 mmol) in
tetrahydrofuran (50 mL), and stirred at room temperature for four hours. Ethyl acetate (200

10 mlL) was added to the mixture and the combined mixture was washed with water (25 mL), IN
HCI (25 mL), water (25 mL), saturated sodium bicarbonate (25 mL), water (25 mL) and brine
(25 mL). The mixture was dried (Na2S04), filtered and concentrated under vacuum and the
residue used without further purification. '
Reference Example 14b: 1-(4-Amino-phenyl)-1-morpholin-4-yl-methanone.

15 This compound was prepared from 1-morpholin-4-yl-1-(4-nitro-phenyl)-methanone as
prepared in Reference Example 13b.

Reference Example 15
: CN
/ \
HZN—@—N 0

Preparation of S-Amino-2-morpholin-4-yl-benzonitrile
20 Reference Example 15a: 2-Morpholin4-yl-5-nitro-benzonitrile.
3-Cyano-4-ﬂuoroniu'§benzenc (3.3 g, 19.9 mmol) was dissolved in ethy] acetate (10
mL). Morpholine (2.2 mL, 25 mmol), and N,N-diisopropylethylamine (3.5 mL, 20 mmol)
were added and the mixture stirred overnight at room temperature. At 17 h, additional ethyl
acetate (150 mL) was added and the combined mixture was washed with water (50 mL) and
25 brine (50 mL), dried (Na,S0,), filtered and concentrated under vacuum. The residue was
used without further purification. A
Reference Example 15b: 5-Amino-2-morpholin-4-yl-benzonitrile
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This compound was prepared from 2-Morpholin-4-yl-5-pitro-benzonitrile (as prepared

in Reference Example 15a above), as prepared in Reference Example 13b.

Reference Example 16
F
H,N < ;_N O
7

5 Preparation of 3-Fluoro-4-morpholin-4-yl-phenylamine
Reference Example 16a: 4-(2-Fluoro-4-nitro-phenyl)-morpholine.
| 3,4-Difluoronitrobenzene (3.7 g: 23.2 mmol) was dissolved in ethyl acetate (10 mL).
Morphotline (2.2 mL, 25 mmol), and N,N-diisopropylethylamine (4 mL, 23 mmol) were added
and the mixture stirred overnight at room temperature. At 17 h, additional ethyl acetate (150
10 mL) was added and the combined mixture was washed with water (50 mL) and brine (50 mL),
dried (N2;S0O,), filtered and concentrated under vacuum. The residue was used without
further purification.
Reference Example 16b: 3-Fluoro-4-morpholin-4-yl-phenylamine.
This compound was prepared from 4-(2-Fluoro-4-nitro-phenyl)-morpholine, (as prepared in
15 Reference Example 16a above) as prepared in.Referencc Example 13b.

Reference Example 17

: 7\ O
HzN_Q"N N—< CH,
| oL
H,C CH

Preparation of 4-(4-Amino-phenyl)-piperazine-1-carboxylic acid zerf-butyl ester:

Reference Example 17a: 4-(4-Nitro-phenyl)-piperazine-1-carboxylic acid fert-butyl ester.
20 4-Fluoronitrobenzene (4.8 g, 34 mmol) was dissolved in ethyl acetate (25 mL). Pipcfaziné-l-

carboxylic acid tert-butyl ester (6.7 g, 36 mmol) and N,N-diisopropylethylamine (6.3 mL, 36

mmol) were added and the mixture was stirred at 65 °C for five days and cooled to room

temperature. Ether (100 mL) was added and the combined mixture was washed with water

(25 mL) and brine (25 mL), dried (Na2S04), filtered and concentrated under vacuum. The
25 residue was triturated with hexane to yield a bright yellow solid (8 g, 77%).

Reference Example 17b: 4-(4-Amino-phenyl)-piperazine-1-carboxylic acid fert-butyl ester.
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4-(4-Amino-phenyl)-piperazine-1-carboxylic acid tert-butyl ester was prepared from
4-(4-Nitro-phenyl)-piperazine-1-carboxylic acid tert-butyl ester, (as prepared in Reference
Example 17a) as prepared in Reference Example 13b.

Reference Example 18
(o
HzN\O/N\)

Preparation of 3-Morpholin-4-yl-phenylamine
Reference Example 18a: 4-(3-Nitro-phenyl)}-morpholine,
3-Fluoronitrobenzene (10 g, 71 mmol) was dissolved in acetonitrile (100 mL.).
Morpholine (30 mL, 350 mmol) was added and the mixture was reacted 18 h at 150 °C/80psi
10 in a pressure reactor. The reactidn was cooled to room temperature, concentrated under
vacuum and Sg of the total mixture was purified by column chromatography on silica eluted
with CH,Cl;.  The product (3.6 g) was isolated as a bright yellow oil.
Reference Example 18b: 3-Morpholin-4-yl-phenylamine :
3-Morpholin-4-yl-phenylamine was prepared from 4-(3-Nitro-phenyl)-morpholine, (as
15 prepared in Reference Example 18a), as prepared in Reference Example 13b.

Reference Example 19 .
OH
OO

Preparation of 2-{4-(4-amino-phenyl)-piperazin-1-yl]-ethanol.
Reference Example 19a: 2[{4-(4-nitrophenyl)piperazine-1-yl}-ethanol.

20 2[4-(4-nitrophenyl)piperazine-1-yl]-ethanol is prepared from commercially available
4-fluoronitrobenzene (Aldrich) and commercially available N-(2-hydroxyethyl)piperazine
(Aldrich) via the same procedure as described in Rcfcreﬁce Example 13a above.

Reference Example 19b: 2-[4-(4-amino-phenyl)-piperazin-1-yl]-ethanol.
2-[4-(4-amino-phenyl)-piperazin-1-yl]-ethanol is prepared by catalytic hydrogenation

25 of 2[4-(4-nitrophenyl)piperazine-1-yl]-ethanol (prepared as in Reference Example 19a) as

described in Reference Example 13b
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Preparation of 4-Morpholin-4-yl-phenylamine.
4-(4-Nitrophenyl)morpholine (10.3 g, 49.5 mmol;} (Lancaster Synthesis) was
suspended in methanol (130 ml) and 2 M ammonia in methanol (70 mL) and 5 % palladium
on carbon (100 mg) was added. The mixture was hydrogenated on a Paar apparatus (50 psi)

Reference Example 20

_for 1 h. The reaction was allowed to cool, the catalyst was filtered and the solution was

concentrated in vacuo. The crude solid was recrystallized from ethyl acetate / hexane to give
4-(4-morpholinyl)aniline as a light purple solid (6.2 g, 70 % yield, mp 132-133 °C).
GC/MS (EI, M+) m/z = 178. '

Reference Example 21
HO

HN 7\ N/_—\O
— _/
Preparation of 4-Amino-3-hydroxyphenylmorpholine
4-Nitro-3- hydroxyphenylmorpholine (Maybridge Chemical) (3.34 g, 14.9mmol) was
dissolved in 59 ml of ethanol at 30°C. The mixture was stirred at 25°C and treated with tin
(II) chloride dihydrate (16.8 grams, 74.5mmol) with stirring. The yellow suspension was
heated to reflux over a 30 minute period. TLC showed reaction progress over several hours.

The mixture was refluxed for 18 hours, cooled to room temperature, and concentrated to
remove most of the ethanol to give a yellow slurry. The mixture was treated with saturated
aqueous sodium bicarbonate unti} it was basic. The mixture was extracted with ethyl acetate,
filtered, and the organic layer was separated. The aqueous layer was extracted twice more

with ethy! acetate. The extracts were combined, dried over magnesium sulfate, filtered, and
concentrated to give 1.02 grams of a purple solid. Proton NMR and CI mass spectral analyses
were consistent for the desired product (m/z = 195 base peak by positive ion CI and m/z =193 -

base peak by negative ion CI).

AR
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Reference Example 22

0

o 0
O
N\
Preparation of 6-Methoxy-8-(4-methyl-[1,4]diazepan-1-yl)-4-oxo-4H-chromene-2-
carboxylic acid
5 Reference Example 22a: 6-Methoxy-8-(4—mcthyl-[l ,4]diazepan-1-yl)-4-oxo-4 H-chromene-2-
carboxylic acid ethyl ester.

Into a 250 mL 3 neck round bottom flask equipped with a reflux condenser, nitrogen
inlet and magnetic stirrer is placed 1.5 g (4.59 mmol, 1.0 equiv.) of 8-Bromo-6-methoxy-4-
oxo-4H-chromene-2-carboxylic acid ethyl ester (Reference Example 2c¢), 84 mg (0.092 mmol,

10 0.02 equiv.) of tris dibenzylidineacetone dipalladium, 342 mg (0.55 mmol, 0.12 equiv.) of

- racemic 2,2°-bis(diphenylphosphino)-1,1’-binapthyl and 2 g of 4 A molecular sieves. To this

suspension is added 150 mL of dry toluene. To the stirred suspension is then added 628 mg,
684 pl, (5.50 mmol, 1.2 equiv.) of 1-methylhomopiperazine, followed by 2.05 g (6.3 mmaol,
1.4 equiv.) of cesium carbonate. The mixture is then heated to 80 °C for 3 days. At the end of

15 this time completion was monitored by LC/MS analysis of an aliquot. When the reaction was
determined to be complete it was cooled to room temperature then filtered through a plug of
diatomaceous earth with toluene washing to remove solid by products. Purification by flash
chromatography, using a gradienj of 5 to 20% methanol in methylene chloride as eluent,
yielded 1.0 g, (60%) of the desired product.

20 Mass Spec.: calc. for [CisH2aN2Os+H]' Theor. m/z = 361; Obs. = 361
Reference Example 22b: 6-Methoxy-8-(4-methyl-[1,4]diazepan-1-yl)-4-o0x0-4 H-chromene-
2-carboxylic acid.

Into a 125 mL erlenmeyer equipped with a magnetic stirrer is placed 319 mg (0.89
mmol, 1.0 equiv.) of 6-Methoxy-8-(4-methyl-[1,4]diazepan-1-yl)-4-ox0-4H-chromene-2-

25 carboxylic acid ethyl ester. This material is dissolved in 30 mL of THF, then 30 mL of

methanol are added. To this stirring solution is added 30 mL of a water containing 41 mg

(0.97 mmol, 1.1 equiv.) of lithium hydroxide. This mixture is stirred at room temperature for

17 APR 2006
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2 hr. Completion of the reaction is monitored by LC/MS, then 10 mL of 2N HCl is added.
This mixture is then concentrated, dried and triturated with ether to give the p::oduct as the
hydrochloride salt in quantitative yield.

Mass Spec.: calc. for [C;7HzgN;0s+H]" Theor. m/z = 333; Obs. = 333

Reference Example 23

\/0
|

o
O
N
I
Preparation of 6-Ethoxy-8-(4-methyl-piperazin-1-yl)4-oxo-4H-chromene-2-carbonyl

chloride

Reference Example 23a: 8-Bromo-6-hydroxy-4-oxo-4H-chromene-2-carboxylic acid ethyl

cl
o

ester:

The hydroxy compound, 8-Bromo-6-hydroxy-4-oxo-4H-chromene-2-carboxylic acid
ethyl ester, is formed as a side product during the synthesis of 8-Bromo-6-methoxy-4-oxo-4H-
chromene-2-carboxylic acid ethyl ester. It can be separated from the crude methoxy
compound by flash chromatography using a step gradient of 20% ethyl acetate in methylene
chloride to the same solvent containing 2% methanol. The hydroxy compound, which elutes
last, is concentrated to give the pure compound. Mass Spec.: calc. for [C,HsBrOs+H]"
Theor, m/z =313, 315; Obs. =313, 315
Reference Example 23b: 8-Bromo-6-ethoxy-4-oxo-4H-chromene-2-carboxylic acid ethyl
ester:

Into a 100 mL. 3 neck round bottom flask equipped with a reflux condenser, nitrogen
inlet and magnetic stirrer is added 700 mg (2.24 mg, 1.0 equiv.) of 8-Bromo-6-hydroxy-4-
oxo-4H-chromene-2-carboxylic acid ethyl ester (Reference Example 23a). This material is

KPR So0s

dissolved in 50 mL of toluene, then 689 mg, 586 uL (4.47 mmol, 2.0 equiv.) of diethyl sulfate

and 309 mg (2.24 mmol, 1.0 equiv.) of K;CO; were added. The reaction was then heated to
reflux for 24 hr. At the end of this time, monitoring by LC/MS reveals that the reaction is
>than 95% complete. The reaction is then cooled, 100 mL of ethyl acetate is added and the

- organic layer is washed with 0.5N HCI solution, dried over Na,SO4, filtered and concentrated.

The residues were subjected to flash chromatography, using 40% ethyl acetate in hexane as
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eluent. The purified fractions were concentrated to yield 500 mg (65%) of a coiorless solid,
Mass Spec.: calc. for [CiaH3BrOs+H]" Theor. m/z = 341, 343; Obs. = 341, 343

Reference Example 23¢: 6-Ethoxy-8-(4-methyl-piperazin-1-yl)-4-oxo-4 H-chromene-2-
carboxylic acid ethyl ester:

Into a 100mL., 3 neck round bottom flask equipped with a reflux condenser, magnetic
stirrer and nitrogen inlet is added 350 mg (1.03 mmol, 1.0 equiv.) of 8-Bromo-6-ethoxy-4-
oxo-4H-chromene-2-carboxylic acid ethyl ester (Reference Example 23b), 18.9 mg (0.02
mmol, .02 equiv.) of tris dibenzylidineacetone dipalladium, 77 mg (0.123 mmol, 0.12 equiv.)
of racemic 2,2’-bis(diphenylphosphinoj-1,1’-binapthyl and 1g of 4 A molecular sieves and 60
mL of dry toluene. To the stirred suspension is then added 113 mg, 1255 uL, (1.13 mmol, 1.1
equiv.) of 1-methylpiperazine, followed by 470 mg (1.44 mmol, 1.4 equiv.) of cesium
carbonate. The mixture is then heated to 80 °C for 3 days. At the end of this time completion
was monitored by LC/MS analysis of an aliquot. When the reaction was determined to be
complete it was cooled to room temperature then filtered through a plug of diatomaceous
earth, with toluene washing to remove solid by products. Purification by flash
chromatography, using a gradient of 5 to 40% methanol in methylene chloride as eluent,

* yielded 350 mg (75%) of the desired product as a yellow solid. Mass Spec.: calc. for

20
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[C19H24N,05+H]" Theor. m/z = 361; Obs. = 361
Reference Example 23d; 6-Ethoxy-8-(4-methyl-piperazin-1-yl)-4-oxo-4 H-chromene-2-
carboxylic acid: '

Into a 125 mL Erlenmeyer equipped with a magnetic stirrer is placed 500 mg (1.39
mmol, 1.0 equiv.) of 6-Ethoxy-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic
acid ethyl ester (Reference Example 23¢). This material is dissolved in 30 mL of THF, then
30 mL of methanol are added. To this stirring solution is added 30 mL of a water containing
64.2 mg (1.53 mmol, 1.1 equiv.) of lithium hydroxide. This mixture is stirred at room
temperature for 2 hr. Completion of the reaction is monitored by LC/MS, then 10 mL of 2N
HCl is added. This mixture is then concentrated, dried and triturated with ether to give the
product as the hydrochloride salt in quantitative yield. .

Mass Spec.: calc. for [Ci7HN,0s+H]" Theor. m/z = 333; Obs. = 333

Reference Example 23e: 6-Ethoxy-8-(4-methyl-piperazin-1-yl)-4-oxo-4 H-chromene-2-
carbonyl chloride: _

Into a 100 mL round bottom flask equipped with a reflux condenser, nitrogen inlet and
magnetic stirrer is placed 250 mg (0.68 mmol, 1.0 equiv.) of 6-Ethoxy-8-(4-methyl-piperazin-



5 Reference Exanple |la: (E, Z)-2-(2-Brono-phenoxy)-but-2-enedioic acid
diethyl ester. D ethyl acetyl enedicarboxylate (20 m, 0.162 nol) Vas ‘?q\%%ﬂﬁ
to 2-bronophenol (28 g, 0.162 nol), in anhydrous 2-propanol (60 nm)

foll owed by the addition of a catalytic anount of tetrabutylamonium
fluoride (0.5 m, 1.0 Min THY). The solution was stirred at room

t enper at ure wouwsebsur s and was then heated to refl ux for operdsnsiosThe

m xture was cool ed to 10 room tenperature, then concentrated under vacuumto
an oil (51 g =91 %9. Reference Exanple |b:

(E, Z2) - 2- (2- Bronp- phenoxy) - but - 2- enedi oi ¢ aci d.

(E 2) - 2- ( 2-1By1pumexAEhxytheneL B-cato ik PRcicRi Bydesehibridé Slf(Rlefepsics Exdniple EBdgMzﬁ_ nn

1) as prepared in Reference Exanple 1 a was suspended in ethanol (95 nil)
and a sol ut¥0swl efmethyierashiorida, 49 theastiyring syspgosiqn is shen added 128.50pg 464 (95 nl) was
added. The lagto ; ; o

sol ution. %%ﬂ? ?%‘gﬁégol e I%@B?%eofml?%%p‘%}%gtgﬁl}sg ogﬂﬁﬁgﬁsﬁ%?ﬁ th 6 M
HO (50 m )a. SOmnisrolitwtsyringeta actiah extalysin Eohmixtire i stirad for2ahoursnthemebnedntratedsi due
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| i ght or angecusol. iThe c@rpRtegess $8th¥areagtion wijs. asdRimtained by skl ysisaflan aliquat wiédd

wi t hout further rd fi.cation. 20 f erence i.C: .

Et byl - 8- Br O1RS Gvenbet o SR o ion SFomcBR 8GR YRS, 16 arode ool apt yselas
added t o crasdigaiféd if the2subgeqiem amidatienexgtionbut - 2- enedi oic  acid as prepared in
Ref erence le | b. After heating-the mxture with a heat gun for 45 mn
an orange s obtained. This solution was slowy added to
refluxing absolute ethanol (500 nmL). After thejaddition, the reaction was
refluxed for 30 mn then 25 allowed to gceQl ~Crgist-als started to formafter
20 min and the reaction was put in the€ refri gerlator overnight. The solid
was filtered, washed with cold sQl/xyater -9:1 and dried to give ethyl
.8- br ono- 4- 0x0- 4H- chr onene- 2- car bo as an off-white solid (11.7 g, 24 %
yield, np 124-126 C). Reference EXa I o

Et hyl - 8- (4- Met hyl - pi perazin-1-yl) - g chronenec-2- 30 carboxylic acid.
Et hyl 8-1r onp- 4- oxo- 4H chr onene- 2- car boxyloate as prepared in Reference
Exanpl e | i LBRaE ' ,tggm . Y i 2597,
1987) (3. OCE&%B?E r?ir-rtsil ) wasﬁ-ﬂae?gdo #B%e W t rlls'lgg lyﬁir?g{d}g éta%ﬁgﬂgm% lril%nit he
white solid was dissolved in 1@erhexyligaeidmethyl ester. APR 2006 WO 03/ 037871

PCT/ SE02/ 01987 pagfenk@EYSible2a5: bl [ Qv ﬁ@ﬁ 101 -\ .The
m xture was sub?eect é‘ﬁ to vglguurd ér g?&n‘%f%‘&aﬂﬁﬂm o{)):%\?\nz\r%géﬁmgkgmgdded in
order (posiimethyl esteggon pressure): N-net hyl pi perazine (1.3
15 A solution of 2-bromo-4-methoxy aniline (6.02 g, 29.8 mmol) in 125 mL anhydrous
methanol was treated with dimethy! acetylenedicarboxylate (3.70 mL, 30.2 mmol) and the

solution was heated at reflux under nitrogen for 8 hours. The reaction mixture was cooled,

concentrated, and redissolved in hot methanol. Yellow crystals were obtained by filtration
(6.93 g, 68%). A second crop of crystals was obtained from ethanol (0.942 g, 9%). The
20 filtrates were combined and purified by flash chromatography on silica gel using 4:1
hexanes:ethyl acetate to afford an additional 1.63 g (16%) for a total yield of 93%. 'H NMR
(300 MHz, DMSO, ds) § 9.60 (s, 1 H, NH), 7.26 (d, 1 H, Jo=2.7 Hz, ArH;), 6.93 (dd, 1 H,
Jo= 8.7, Jo= 2.7 Hz, ArHs), 6.87 (d, 1 H, J;= 8.7 Hz, ArH), 5.34 (s, 1 H, C=CH), 3.76 (s, 3
H, OCHj3), 3.68 (s, 3 H, CHCO,CHa), 3.66 (s, 3 H, CNCO;CH3); Mass Spec.; cale. for
25 [Ci3H;4BrNOs+H]" Theor. m/z = 344, 346; Obs. 344, 346.
Reference Example 24a: 8-Bromo-6-methoxy-4-0xo0-1,4-dihydro-quinoline-2-carboxylic
acid methyl ester.
i)ow—Therm (175 mL) was heated to 244 °C and the 2-(2-bromo-4-methoxy-

phenylamino)-but-2-enedioic acid dimethyl ester (9.50 g, 27.6 mmol) was added as a solid in
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mixture was poured into 800 mL water and stirred for 15 minutes. The resulting cream

colored precipitate was isolated by filtration, washed with water, and dried under high
vacuum to afford the product as a cream colored solid (9.70 g, quantitative yield). "H NMR

20 (300 MHz, DMSO, dg) 8 7.976 (d, | H, Jo= 2.7 Hz, ArtH;), 7.79 (s, 1 H, C=CH), 7.53 (d, 1 H,
Jo= 2.7 Hz, ArH;), 5.70 (s, 2 H, OCH>0), 3.99 (s, 6 H, OCHy and CO,CH,), 3.88 (t, 2 H, /=
8.0 Hz, OCH,CH,Si), 0.97 (t, 2 H, /= 8.0 Hz, OCH;CH,Si), ), -0.04 (5, 9 H, Si(C H3)1; Mass
Spec.: cale. for [CisHzBrNOsSi+H]" Theor. m/z = 442, 444; Obs. 442, 444,

Reference Example 25
0

O

)

Preparation of 6-Methoxy-8-(4-methyl-[1,4]diazepan-1-yl)-4-oxo-1,4-dihydro-quinoline-

25

2-carboxylic acid.



reflux for 30 mn. Upon cooling a precipitate forned. The sol uti on was
cooled and filtered to give diethyl 7 APR 2006
(22) - 2- (2- br ono- 4- net hoxyphenoxy) - 2- but enedi oate as a yell ow solid (29 6 %
10 62 %yield). Note: the solid contains 10 % of di et hyl

(2E) - 2- ( 2- br ono- 4- net hoxyphenoxy) - 2- but enedi oate. GO/ M5 (El, M+) mlz 344
and 346. Refw@oga@¥sHxanpl e 2b: PCT/SE02/61987

(22) - 2- ( 2- br ono- 4- net hoxyphenoxy) - 2- but_%ge_di oic acid. Diethyl

(22) - 2- (2- br ono- 4- net hoxyphenoxy) - 2- but enedi oate (29.9 g, 86.6 mMmml) as
prepared in Reference Exanple 2a was suspended in ethanol (55 m) and a

sol uti on ofR@adnteExahiplOysh: mcmo&]-sqztgneﬂgal-tmmkﬁanimylyxm(%nﬁééylm&ylms

added. The sol ution was_refluxed for gi ve cl ear orange sol ution.
Most of thét@%‘b@ﬁ%?x%‘m%%ﬁbi’wlwa‘élEIé“"EbrYéFFtﬁ |v| HO (50 m) was added.

The solid was fifhle ieﬁfi,ngtmm@smmmwm&%aﬁdﬁd; 2%97Ie %gi 2- ( 2- br ono-

4- met hoxyphenoxy) - 2-but énedioic acid as a [ight ofange so 4.3 g, 88 %
yi el d) Reqtlpp(mgtbomh@pbnezbcarboxyhc acid methyl ester (1.01 g, 2.28 mmol), N-

Et hyl - I d
(s0m ) v DenpptidieRBia 00 mby s 37 LN EES AUGE 20 afyuct ol 201
(24. 3g, 86. v&smddﬂdeﬁ@bp)ze(QhS e, ommm)andamm%s P, lfommpl). Fhe er heat i ng
th I Xt I I
D " el 55 o S B i BT SR B
m). After rbdtﬁomﬁiﬁdmmshdi&draemﬁﬂdmﬁmgeﬁokﬂkhdﬁ OThe3f2a gietn feb&tivnal | owed
i the ref BRI oo FPYR AT 3A1 EoREaRec e Be TRNEdDPETtor o
gt lI;aﬂOI / 1OIVEbtyﬁlra]lsh &r&nﬂdﬁﬁ‘axﬂﬂioﬁﬁxﬂc@ gﬂim?gatgi’e}dlient of 95:5 to 40:60 mcfttfxylene chloride: i

r ono- 6- net ho chy omene- 2- ¢ as ol i
(12 3'g.  SCRRpRLp Ao gheydssirt oot asgrere fein Bz 25y T Nk (oo,

Et hyl - 6- metiyxy; & Hs I n@Hecgz 15, Vi3 24 10X ArddF €6 @TERET =2
2- car boxyl at e. 30) Et hWIFSt H’ -9 - 4- o£<£o 4H-J'6 hr omene- %&carb%( Iate QH% , 28.1

o N s G M. B¢ @@1@1 3 98 AFRGOCED 3BT CE 182 G
Lol uene thep, bhesiissesssin IEARRORENCH SRR NSk UR @luene (0 o

500 L single- neck tound bott om e m xture Was sse

al t er nat i5ndl, N EH i (s).34 (o RUnALSHLCRRAHELINGH:) 288 (wd ngNﬁéiah 2£§ded in 1
m a5 1 i ARG, CHINCRRR 08101 i, 72 803 Blor il MOPWPPRCSICS (1 6o
rrm)l ), tri Hshh ecd@eMC&ﬁhaNsﬁsﬁa}ﬂ éﬂwmm:(/ﬁ}ﬂﬁ)%@ 496.0.56 mmol) then
CEoL i C21 SRk ki oI NG L B AR BB, 2
Addi ti onal quinblifech-tretrxyli¢ atddheacet one) 5 di pal | adi um (0) (0.10 g, 0.11 mmol)
and 2, 2'5obi's (diphenyt PRoSORIICLT tmetiony- 33 e[ Y@ epan-1-yl)4-2-
trimethylsilanyl-ethoxymethoxy)-quinoline-2-carboxylic acid methyl ester (1.00 g, 2.10
mmol) in 18 mL 3:1:1 tetrahydrofuran:methanol: water was added lithium hydroxide
monchydrate (0.267 g, 6.35 mmol). The reaction mixture was stirred at room temperature for
5 hours, acidiﬁpd to pH 4 with 1 N HCI, and stirred an additional 20 minutes. The reaction
25 mixture was concentrated and dried under high vacuum to afford an orange foam. 'H NMR
(300 MHz, DMSO, dg) 6 11.06 (s, 1 H, NH), 7.53 (s, 1 H, C=CH), 7.00 (d, | H, J»=2.4 Hz,
ArH;), 6.70 (d, 1 H, Jo= 2.4 Hz, ArH;), 4.05-3.99 (m, 2 H, AINCH,CH,CH,;NCH3), 3.87 (s,
3 H, OCHy), 3.68-3.60 (m, 2 H, AtNCH,CH,NCH3), 3.54-3.47 (m, 2 H, ArNCH,CH,NCH3),
3.41-3.26 (m, 2 H, AINCH,CH,CH,;NCH3), 2.82 (d, 3 H, /= 4.8 Hz, NCH3), 2.46-2.41 (m, ]
30 H ArNCH,CH:CH,NCH,), 2.30-2.25 (m, 1 H ArNCH,CH,CH,;NCHj); Mass Spec.: calc. for
[C17H1N;04+H]" Theor. m/z = 332; Obs. 332.




g, 0.32 mmol,) was added and the reaction was stirred at 80 C for another 55
h at which tinme the conversion was essentially conplete. The cool ed 17 APR 2096
reaction mxture was diluted with tetrahydrof Iran (250 nL), filtered and
concentrated under vacuum The residue was purified by. chromatography on a
silica colum 10 eluted with 2-5 % nethanol / chloroformand the desired
fracti ons wW&03@3T87ect ed and concentrated under vacuum ansttdwmezeesi due
triturated with methylene chloride to gove 7.4 g (7699 of a yellow powder.
Ref erence Exanpl e 2e:

6- Met hoxy-8-(4 Met hyl - pi perazin-1-yl)-4-oxo-4H chromene-2- carboxylic acid.
15 Et hyl - ﬁ: §e426Met hyl - pi perazi n- 1-yl ) - 4- oxo- 4H chr onene

- 2- car box .89 mmol ), as prepared in Reference Exanple 2d
above, was suspended in 6 MHC1(60 M) € and nethanol (10 nL) and warned to
reflux for 3.0 h. The reactign was allqged to cool. The solution was
concentrated in vacuo and anhyqreGs repe was added (x3) and the sol ution
was again concentrated in vacua jlue was dried under vacuum (17 h)

to yield 6 20
met hoxy- 8- (4- et hyl - | - pi perazi ny
hydrochl oride as a yell ow powder
Exanpl e 3

6- Fl uor 0- 8- (4- net hyl - pi per azi n-l 4- oxo 4H— chronene- 2-carboxylic acid 25

PQnene- 2- car boxylic acid
anti Hative yield). Reference

hydrochloride. 1 7 APR 2006 WD{03/ 03871 PCT/ SE02/ 01987 -41 Reference
Exanple 3a: Diethyl (EZ)-2-(2-b <4-f | uor ophenoxy) - 2- but enedi oate. This
conmpound was synt hesi zed from 2 b ono- 4-fl uor ophenol and

di et hyl acet yl enedi car boxyl at e, ng t he sane synthetic procedures and t he

same st oi

Ref erence %;Pﬂ%’; LE%BE&W iﬂ%ﬁg‘n‘%ﬂ %%Pﬁﬁgpﬁéﬁg%@“ﬂ?ﬂ aolf.oe_ ¢ acr d
Thi s conpound was synt hesi zed fr oraxbiogylivydcid..

(EZ)-2- (2 - 4- d n Reference
Exanpl e(SSTREa 0 Le}mzl %@%}%&;ﬂ%g)ﬁﬁgﬁ/ﬁ%%{ dcgcﬁ'ﬁt’g% dﬁ"’g%‘%g %qﬁ

st oi chi onﬁkmyplass.dermnstrat ed in Reference Exanple | b above. Reference
Exanpl e 3¢ . Et hyl.-6-f r o- 8- br ono- 4- oxo- 4H chr onene- 2- car boxyl ate. 10 This
conpound Mﬁ@% from (EZ) - 2- (2- br ono- 4- f | uor ophenoxy) - 2-

but enedi oi ¢ acid, as prepared in Referencg Exanple 3b above, using the same
synt hetic procedures and the sane s&own/ﬁuqetry as denonstrated' in

Ref erence Exanple Ic above
O X
Y0
s LS
/
Preparation of 6-Methoxy-8-(4-methyl-[1,4]diazepan-1-yl)-4-(2-trimethylsilanyl-
10 ethoxymethoxy)-quinoline-2-carboxylic acid {(4-morpholin-4-yl-phenyl)-amide.
Reference Example 27a: 8-Bromo-6-methoxy-4-oxo-1,4-dihydro-quinoline-2-carboxylic
acid.
To a light brown solution of 8-bromo-6-methoxy-4-(2-trimethylsilanyl-
. ethoxymethoxy)-quinoline-2-carboxylic acid methyl ester (Reference Example 24c) (4.98 g,
15 11.3mmol)in 75 mL 3:1:1 tetrahydrofuran:methanol:water was added lithium hydroxide
monohydrate (1.367 g, 32.6 mmol). The reaction was stirred at room temperature for § hours.
The reaction mixture was concentrated and then poured into water. The solution was

acidified to pH 2 with 1 N HCI and the resulting solids were isolated by filtration. The solids



Ref erence Exanple 3d: Ethyl-6-fluoro-8-(4-Methyl
pi per azi n-1-yl)-4-oxo-4H- chronene- 2- carboxylate. 15 This conpound V\aj?
synt hesi zed from et hyl - 6-f | uor o- 8- br ono- 4- oxo- 4H chr onene- 2- car boxyl at eAPRa@ﬂﬁ
prepared in Reference Exanpl e 3c above, using the sanme synthetic procedures
and the sanme stoichionmetry as denonstrated in Reference Exanple | d above.
Ref erence Ex&pi3@3Bet PCT/SE02/01987
6- Fl uor o- 8- (4- net hyl - pi perazi n-1-yl) - 4- gx0- 4H chr onene- 2- carboxylic acid
hydrochl oride. 20 This conpound was synthesized starting from :
et hyI 6- met hoxy- 8- (4- Met hyl - pi peraz

1-yl)- 4%@%@&@%&%&@1 Q@mie%@o afférd e Sk broducF®T®] £ §9%). USi ng

the same synthetic procedures and the sane stoichionetry as dem)nstrat ed in

Ref er ence %D@““l I°e57§¥)5\§b7%mféqdéﬁtc‘ﬁas eRiRsH from t@f—@?@‘*‘@l filtpas.

03/ 037871

6- Met hyl - ?M rret'n p| pe Eﬁ%ﬁﬁ H’OlnH g, 152 6 box’yf"l i d
hydr ochl or |IﬁeArme)a"b325(|s,cleHm%m) 3. Sma(s Z{He(t)ﬁm) Mass Spec.: calc for

(E 2)-2-( enox ene 2- Br ono- 4- et hyl phenol
(10 ni, ér@ﬂ%@@§g§j h%‘S? E’Zz %é%ﬁg{?lﬁh ??18036(?90 nL). To this 5 was added
gr opvm'bse ltrReﬁrbydeE:ﬁmw 1763, SEMO-ﬁkaTMMIMﬂquﬁhﬂlﬁemmghN| ene ]
i car oxy at e resulting mixture was stirred overnight
at room é‘ﬁ’gé‘g H?%Q{TL’?H'ZP %‘Jbtar“H Fwas worked up by adding diethyl ether
(200 ni) and tet rahwd fﬁkﬁ%ﬂsﬁeﬁﬁoﬂbﬁ@-bﬁﬂd—%&tﬂb%-bﬁ@-lr dbd-giéindlingt ur e

with INHC (200 m), é rrL%}and brine (100 733-’ he or anhi ¢ phase
was t hen dﬂf‘@ﬂ"’(‘ﬂ&z"e’é‘@e&ﬁnﬁ leAt) Cr0EN et PReBI R Y £.938 ¢ B 5wn oi |

whi ch weg W), %dngm(ivsi Q"lsnh!:hb Ixﬁ@boandmg@}mﬁﬁaﬁme%addem
(2E, Z) - 2- (2- Brono- 4-f | uor ophenoxy) - 2- but enedi oi ¢ acid. This conmpound was

synt hesi zedd9rpholnegniding ¢ 2.73 g, AS. %mpgl)wéﬁvnzmaﬂ@ﬁyl ﬂ?ﬁéﬁ@@ﬂl@m bumehedi oat e,
as prepar eqk ReshighEmaRcH sSHAIR Was fBredIPNEm thifpdihrleNRAdSHiTo gﬁ(ﬁﬁh%{;b Above.

procedures and the sanme stoichionetry as denonstrated in
15 Ref er endurimscehiph tima the reaction became greenish brown and formed a large amount of

sE;mllhes | zehﬁy}éi it bg%)méﬂl?g rono- 4- net %E aﬁd E‘gﬁoxyﬁa@ﬁﬁbﬁ‘ﬁlﬁi@g gl C acl W:Z
pr epar edSi rwame,faed avthendhx Bryihguadsr hibbvar-uumnd‘outd thy desieedgpaoducias atyalew c

solid (3.09 g, 58%). "H NMR (300 MHz, DMSO, d¢) § 12.13 (s, 1 H, NH, 10.18 (s, 1 H,

C(O)NED, 7.90 (d, 1 H, Ju= 2.7 Hz, ArHy), 7.68 (d, 2 H, J,= 9.0 Hz, ArH,-& Hy"), 7.63 (s, 1

H, C=CH), 7.51 (d, 1 H, J,= 2.7 Hz, ArH;), 7.00 (4, 2 H, J;=9.0 Hz, AtHs-& Hs), 3.94 (s, 3

H, OCH,), 3.75 (t, 4 H, J= 4.8 Hz, OCH,CH,N), 3.10 (t, 4 H, J= 4.8 Hz, OCH;CH,N); Mass

20 Spec.: calc. for [C2H20BrN3;O4+H]" Theor. m/z = 458, 460; Obs. = 458, 460.
Reference Example 27¢: 8-Bromo-6-methoxy-4-(2-trimethylsilanyl-ethoxymethoxy)-

quinoline-2-carboxylic acid (4-morpholin-4-yl-phenyl)-amide.
A yellow suépension of 8-bromo-6-methoxy-4-oxo-1,4-dihydro-quinoline-2-
carboxylic acid (4-morpholin-4-yl-phenyl)-amide (Reference Example 27b) (3.092 g, 6.75
25 mmol) in 40 mL N-methylpyrolidinone was treated with sodium hydride (60% dispersion in
oil, 0.410 g, 10.24 mmol). Gas evolution and warming were observed and the suspension
became iight brown and almost clear. The reaction was stirred for 10 minutes at room
temperature under nitrogen. Addition of the 2-(trimethylsilyl)ethoxymethyl chloride (1.6 mL,
9.1 mmol) resulted in a slightly cloudy, lighter brown solution. After 4.5 hours at room
30 temperature, the reaction mixture was poured into 300 mL water, stirred for 15 minutes and
then stored at 0 °C overnight. The solids were isolated by filtration, suspended in methanol, .
filtered again, and dried under high vacuum to afford the product as a yellow solid (3.190 g,
80%). '"H NMR (300 MHz, DMSO, dg) § 10.18 (s, | H, C(O)NH), 7.95(d, 1 H, Jn=2.4 Hz,



procedures and the sane stoichionetry as denonstrated in Reference Exanple

| c above. Reference Exanple 4d:

Et hyl - 6- et hyl - 8- (4- Met hyl - pi perazi n- 1-yl ) - 4- oxo- 4H chr onene- 2- 20 17 APR 2006
carboxyl ate. This conmpound was synt hesized from

et hyl - 6- net hyl - 8- br ono- 4- oxo- 4H chr onene- 2- carboxyl ate, as prepared in

Ref erence BEXM&MI¥E378[@ above, using the sane synthetic proc@0USEE019%MAd t he

sanme stoichionetry as denonstrated in Raference Exanple |d above. Reference
Exanpl e 4e: 6-Met hyl - 8- (4- net hyl - pi per azi n-1-yl ) - 4- oxo- 4H chr onene- 2- 25
carboxylic acid hydrochloride. This conpound was synthesized starting with

et hyl - 6- me ki) B8 @ N1 AsH:),07.6% (a2 H)J,=5-0/H3, A HoROHAL 7 Sh(d) 1eh 622 0 &hoxy | at e,

ot e sai TR ZREErT O Ak ey s 2 QP BT 2 s S PN S 88 ove.
|?5 (r)e R?; : ; Ie gg,e% fﬁ;wmb Hz50CHCHRE, 2096, 48 SH. DRZSGCHRILNGNR @438 (=448 OH

6- Cﬁl or o- 8HELQGHGEN) D il 2= 8. 13, OLFLCELSi) -0 G Kl SKC &L} 3pMagq Srec.: aci d
hydr ochl @r p 8¢ forffes 880 S P TRor.an/z Di588,189D; Obs. = 588, 590.

(E, 2)-2-(2-brono-4-ebl orosphenox )-2-butenedioate. 5 This conmpound was

prepar ed f ReferencoEsample 22¢y oMethaxyridi-reathyldl fldiaggnan-ladbd-2-timetintslendxy | at e
o epar at | oo HetBic mRlcRGES chb R AR ol 1 AR RN P PR, ) %5
( 2E, Z) - 2- ( 2- Br ono- 4 TehlyeHowigeen syspersiop of Shediab-methori4-(2-imeghydslpyand was
ot encdi oaf iRk Mol i abl RS RGBT SBALAGAIE AL e same
synt het il@ pheoylp-dmrde €1.4%g, 1196 nsraolp MN-tethyHiomopipesazins (U3%mhs3.tamedl)j andRef er ence
Et ny! - 6 crfare &9 BuEhiaoR GBS stk P o)y 900 e 0098 PRD 88 ouna v
synt hesi zeBINARD@.I5R g, T8 Bur(oD- Tthe rasuléng ivldisiolroemaniyhretbebameciiphtér i loxci d, as
b opar e | GRS SesbgbEYR e PRI TR AR 1 o0ve
Ref er ence Ieafetpt eflimchinder nitrogen for 17 hours.  The clear brown solution was cooled to room
Byl - 6 N O el o, Bl 35tiRed 5y sk Sk Dhogtaphy wr ol e Ansing ! DOXY! at e

slow gradient of 95:5 to 50:50 methylene chloride:methanol to afford the desired product

(0.989 g, 81%). 'H NMR (300 MHz, DMSO, de) 5 9.88 (s, 1 H, NED, 7.73 (s, 1 H, ArH3),

7.68 (d, 2 H, J,= 8.9 Hz, ArH>-& H¢), 7.00(d, 2 H, J,= 8.9 Hz, ArtH:-& Hs"), 6.94 (d, 1 H,

Ju= 2.7 Hz, AtH), 6.66 (d, 1 H, Ju=2.7 Hz, ArHy), 5.62 (s, 2 H, OCH;0), 3.87 (s, 3 H,

20 OCHs;), 3.80(t, 2 H, J= 8.0 Hz, OCH,CH,Si), 3.73 (t, 4 H, J=4.7 Hz, OCH,CH;N), 3.63 (t, 2

H, /= 5.9 Hz, AANCH,CH,CH,;NCH3), 3.33 (bs, 2 H, AcNCH,CH;NCH;), 3.09 (t, 4 H, J=

4.7 Hz, OCH,CH,N), 2.97 (bs, 2 H, AINCH,CH,NCH3), 2.69 (bs, 2 H,

ArNCH,;CH,CH,NCH:), 2.35 (s, 3 H, NCH;), 2.09 (bs, 2 H A:NCH;CH,CH,;NCH3), 0.94 (t,

2 H, /= 8.0 Hz, OCH,CH:Si), -0.03 (s, 9 H, Si(C _Hs) 3; Mass Spec.: calc. for

25 [CyHaNsOsSi+H]" Theor. m/z = 622; Obs. = 622.

Reference Example 28
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“Thi s "conpound-was synt hesi zed from

et hyl - 6- chl or o- 8- br onp- 4- 0x0- 4H-chronene- 2- car boxyl ate, as prepared {n apR 2006
Ref erence Exanpl e Sc above, using the sane synthetic procedures 20 andAtﬁ
sanme stoichionetry as denonstrated in Exanple id above. Reference Exanple
5e: 6-Chl oro- 8- (4- nmet hyl - pi perazi n-1-yl)-4-oxo-4H chronene- 2- carboxylic
aci d hydr ochworosg#s7iThi s conpound was synt hesi zed st arti ngpOw/SE02/01987

et hyl - 6-chl oro- S- (4-net hyl - pi perazi n-1-_g4)-4-oxo4H chronmene- 2- car boxyl at e,
prepared in Reference Exanpl e 5d above, using the 25 same synthetic
procedures and the sane stoichionetry as denonstrated in Reference Exanple
| e above. 1 mmmmmmmmaﬂammmqmna%awmy 01987

Preparation of 5-Methyl-8-(4-nmeth

4- 0x0- 4H chr onene- 2- car boxyl i cm°5é“ﬂﬂ'n'§'§ g‘i"rﬂ”@?’i“ﬁgeﬁ Ref er ence -Exanpl e 6a:

Di ethyl (E, ﬁlfe?en&@Eithl@QS§581BHiﬂé-WJ%ﬁm@éiﬁ)me&di Iqﬁmem;@ﬁ%ﬁboxyw kéid gRMPound
or o-

was prepared from 2-ch nmet hyl phenol and di neth
acet y| enedi wambebiay#-x-ehepyD-emidesane synt hetic procedures and in the same

Ref or once: Bxanpl s R LB SRR B re ARy B0 LI Rt Aok e

acid. 10 Thﬁstepr Eamplwa’ﬁa) élfﬁi hmsqlkmcﬂofmb metliytent yhlonde was treated w1th oxalyl

(EEarZri)lg gg éél’lgove usi r\tlji?f‘{%@;ﬂrr@és?ﬁiuﬁ% pr oce u esog{)ldeﬁ% n Reference

st oi chi onetmixhas buwindmmbvdmd becﬂeﬁ@ieame’rmmoe wlah hatad\aereﬂuﬂﬁrer ence
Ex le 6 Ethy th 4- h b t Thi

Coﬁpnguﬁ q C. léoursy eglstl 1o #:mgfl:ﬂﬁa Ogu?d coneentr: tclc_ll'tg a{:aﬂe yé]ﬁ)wsofglikege(% & € 'S
(22Z) - 2- ( 20 ciitregen}.5- et hyl phenoxy) - 2- but enedi oi ¢ acid, 15 as prepared in
Ref er ence exanp

usi.n S t he roc dur t nme
stoi chionetry as‘l%cféf?gﬂ‘gls?lg&é]oor}%f ﬁﬁg’fe@?‘éﬁééng E%’Vg P?e‘?tag?cg%ce
Exanpl e 6d: mﬁfphtylanEmIiﬁ(b)BWQ K%mnmhdmlmf@;nemyﬂaﬁh& €140 mX.06.# hinsdl). Orene- 2-
carboxyl ate. Eth 5rreth|-80 -4Hc 2-carbgxylate (1.0 g,
Y o §f
S ol ) ciohinion besaBi SR p B PR VB RTFET. SO B Bed wi th
anhydr ous tpiidzi%a&: fedif thelsbiRtionM e @eaz b damﬁrcd las@ein\taﬂpdrmw& 1rﬂouar11m¢dr ous

t ol uene | 0 m. single-neck round bottom flask.. The m xture
degassed!bysolifs werr elateg O fifration gad dicdande Ja&wm%aﬁ%@e@wdpmduct

(0.406 g, 49%). 'H NMR (300 MHz, DMSO, dg) § 10.15 (s, 1 H, C(O)NH), 8.33 (s, 1 H,
ArH), 8.10(d, 1 H, Jm% 2.7 Hz, ArtHy), 7.70 (d, 2 H, J,= 9.0 Hz, ArH>-& H¢), 7.56 (d, 1 H,
Jun=2.7 Hz, ArHs), 7.01 (d, 2 H, J;=9.0 Hz, ArH5 & Hs), 4.06 (s, 3H, OCH3),3.75 (t, 4 H, J=
4.8 Hz, OCH>CH;N), 3.11 (t, 4 H, /= 4.8 Hz, OCH,CH,N); Mass Spec.: calc. for

20 [CasHisBrCIN;O5+H]" Theor. m/z = 476, 478; Obs. = 476, 478. |
Reference Example 28b: 8-Bromo-4-dimethylamino-6-methoxy-quinoline-2-carboxylic

acid (4-morpholin-4-yl-phenyl)-amide.
A solution of 8-bromo-4-chloro-6-methoxy-quinoline-2-carboxylic acid (4-
morpholin-4-yl-phenyl)-amide (Reference Example 28a) (0.1512 g, 0.317 mmol) in 100 mL
25 2.0 M dimethyl amine in tetrahydrofuran was heated at 100 °C in a Parr bomb. The initial
pressure was 75-80 psi and then remained at approximately 60 psi. After 18 hours, the
reaction was cooled to room temperature, concentrated and dried to afford the crude product
as a brown solid. Purification on silica gel using a gradient of 100:0 to 95:5 methylene
chloride:methanol afforded the clean product (0.142 g, 92%). 'H NMR (300 MHz, DMSO,
30 dg)§10.20 (s, 1 H, C{(O)NID, 7.90 (4, 1 H, Jo=2.7 Hz, ArHy), 7.69 (d, 2 H, /= 9.0 Hz,
ArH»& Hs), 7.60 (s, | H, ArH3), 7.41 (4, 1 H, J,=2.7 Hz, ArH;), 7.01 (d, 2 H, J,=5.0 Hz,
AtHy & Hs), 3.96 (s, 3 H, OCHa), 3.75 (t, 4 H, /= 4.8 Hz, OCH,CH;N), 3.10 (t, 4 H, /= 4.8



foll ow ng were added in order: N-nethyl piperazine (0.6 m, 5.37 mol), (2'-

di cycl ohexyl phosphanyl - bi phenyl - 2-yl ) -di net hyl - am ne (JACS 1998, 120, FPW%G
(40 mg, 25 0.1 nunol,), tris(dibenzylideneacetone) dipalladium (0) (616

0.072 mmol ) then cesium carbonate (1.6 g, 5.37 mmol). The m xture was again
degassed via alternating argon sparge 1 7 APR 2006 WD 03/ 037871

PCT/ SE02/ 019®M3/038% and vacuum and was heated at 80 C f orecrAeboigyddi tional
tris(dibenzylideneacetone) dipalladiugy(0) (66 ng, 0.072 mml) and

(2'-di cycl opentyl phosphanyl - bi phenyl -2-yl)- dinethyl-amne (40 g, 0.1 mmol,)
wer e added and the reaction was stirred at 80 C for another four days at

whi ch ti megs, oo 3108 (s, 085 NeCH))L); MbySRb.0 bdlc. T MTH e G OBHH 5

Tet r ahydr of i uag—!‘;(%ﬂgf )(t Ngd—glﬁ and tlﬁg conbi I’/]Egg mxrteLre vvas%tered
concent r at®@ = 43ty Q%Uﬁﬁﬂfdﬁa purified by chromatography on silica el uted
wth 2. 5%@5@@_{% gf_fg!lefdﬂ oroform The desired fractions were conecentrated
under vac el ow powder (250 ng = 21 9% .. Reference Exanple
6e: 5- Met hyl - 8- (4-net hyl - pi perazi n- 1-yl }y7%- 0x0- 4H- chromene-2- 10 car boxylic
aci d hydrochloride. This conpound was S nt hesi zed starting with

et hyl - 5- met hyl - 8- (4- net hyl - pi peifa
yl ) - 4- oxo- 4H chr onene- 2- car boxyl at S prepared in Reference Exanple 6d,

and using the sanme synthetic proce s “he sane stoichionetry as
demonstrated in Exanple | e above. Referencé Exanple 7 15 OH Preparation of
5- Met hoxy- 8- (4- et hyl - pi perazi n- 1- 4- ox04H- chr onene- 2- car boxylic acid
hydr ochl ori de. Reference Exanpl e é

(E, Z2) - 2- (2- Brono- 5- met hoxyphenoxy) ™= ut enedi oate. This conmpound was
prepared from 2-brono-5-net hoxyphendl and dinethyl 20 acetyl enedi carboxyl ate
by the sanme synthetic procedures and in the sane stoichionetry as the

pr epar atS oRrepesation loéG-Mnotﬂef-mlem:ﬁ-s&x-meﬂm-pipamﬁ%df-;d)r-quineluﬁmmnbayﬁb

(E, 2) - 2-(2- Bronp- 5- met hoxyphenoxy) - 2- ldgidenedi oi ¢ aci d. This conmpound was
synt hesi z Reféremse Eiantphe/29a( B;Bfpma-6(iack-mtivxpatinobingrearbonylic acd faethghedi oat e,
as prepared in Reference Exanple 7a, using the same synthetic procedures 25
and the s&W stoi chi onetry as denonstrated in Reference Exanple 1 b above.
Ref er ence Exanyshte a160 mL 3 neck round bottom ﬂask equlpped with a reflux condenser, magnetic

Et hyl - 5mstho 8-bro 0 H-ch car te
y a\t;d mtrogenrru"ilct is éced42 Og (6r ‘? l % 0 cquil\)r X¥8%romo-6-ﬂuoro-4-oxo—
- 1,4-dihydro-quinoline-2-carboxylic acid methyl ester. This material is then dissolved in 50
~ mL of NMP. Then 300 mg (7.44 mmol, 1.1 equiv.) of a 60% dispersion of sodium hydride in

oil is cautiously added portion-wise to the solution at room temperature. A yellow color then

develops, indicating that formation of the anion has occurred, with hydrogen evolution.

15 Stirring of the anion solution is cbntinued for one hour, then 1.14 g, 500 uL (8.04 mmol, 1.2
equiv.) of iodomet‘narie is added via syringe, The mixture is allowed to react for two hours
additional, then is cautiously quenched with 20 mL of water. The solids, which precipitate
upon dilution in 1L of water, are collected by filtration, then washed with water to give the
pure O methylated material as 2.1 g (98%) of a colorless solid. '

20 Mass Spec.: calc. for [C12HsBrFNO;+H]" Theor. m/z = 314, 316; Obs. =314, 316

Alternatively, into a 100 mL 3 neck round bottom flask equipped with a reflux
condenser, nitrogen inlet and magnetic stirre;' is placed 350 mg (1.17 mmol, 1.0 equiv.) of 8-
Bromo-6-fluoro-4-oxo-1,4-dihydro-quinoline-2-carboxylic acid methyl ester and 242 mg
(1.75 mmol, 1.5 equiv.) of K3CO4. This material is suspended in 20 mL of DMSO then

25 heated to 70 °C for 1 hr. The anion formation of the anion is apparent when the mixture
becomes cloudy. The mixture is allowed to cool to 35 OC then 331 mg, 145 pL (2.33 mmol,
2.0 equiv.) of methyl iodide are added and stirring is continued for 2 hr. At the end of this



17 APR. 2006 WD 03/037871 -46 PCTI SE02/ 01987 This conpound was synt hesi zed
from (E, 2) -2-(2-brono-5-nmet hoxyphenoxy) - 2- but enedi oic acid, as prep??%gRizth
Ref erence Exanpl e 7b above, using the sane synthetic procedures and

sanme stoichionetry as denonstrated in Reference Exanple 1 c¢ above. Reference
Exanpl e 7d: Et hyl - 5- net hoxy- 8- (4- Met hyl - pi perazi n-1-yl ) - 4- oxo-4H chronene- 5
2- car boxyl atweo o3ld3rsy1 conpound was synt hesi zed from PCT/SE02/01987

et hyl - 5- met hoxy- 8- br ono- 4- oxo- 4H chronexne- 2-carboxyl ate, as prepared in

Ref erence Exanple 7c above, using the sane synthetic procedures and the
sanme stoichionetry as denonstrated in Reference Exanple |Id above. Reference

Exanpl e 7eimo i Meddinined if die ARdMM|; 1s Riifiéasy ﬂCfMS | vpén %‘l&ﬁh%rﬁﬂﬁﬁ)@mz 10

carboxylic acid hydrochloride. This conpound repared from

et hyl - 5- nepovsdin@ 202 mixafiyaterpng thesolids-which tj)rmarc collected by filtration and washed

0Xx0- 4H- chr anpl e 7d above,
using the gigngxﬁteﬁ%fgg%%@@@g%gr@%gp:@?%ﬁ%ﬁ Biﬁg{:ﬁ&gﬂg‘?‘gﬁée Exanple 8 N NH
Pr epar at i oRefefente ESariplp 30z 5+ uorg-H-nixtiRxpiBaitemethyl rpiperazin-1-y))-getnokimsie

Ref erenc

anpl. e 8a:
1- [ 5- (4- Se?%‘i %é‘f‘&%‘f‘#-“ls% ) - 2, 3-di hydr o-i ndol -1 -yl | - et hanone.
| -acetyl - 5- br ormdoracmmnnes hékQownd bb&oxﬁmnd dquipped drith&@éﬂmdohdtnieqlumetic( 60 ).

(2.4 ni. omessnioneps nishi 1geet b3 e Sgtolcl Rogo s i Blabpatbercd, do g,

0. 5mol ) . ﬂiaﬁomwﬁe-zmodﬁmﬁﬂﬂemﬁ%s:eﬂme&raws ERsmgé 29faagngrﬁgstoc13m trogen

sparge and then stirred at 95C unti.l analysis confirned that the

reaction w10k 80P eauiz) (’ﬁt"!‘i)c“befﬁi’é'dﬁ"F"FF@P% dim. #02 e (P8P2 mEwoh P25 cet at e
(150 nl)g 4R8N ratkinlt mttﬁf(d@%yﬁihbm&bﬁﬂ z%ﬁlbpnﬁpi g 6124 A lﬂcﬁ&ufﬁ—heve-ghe

conbi ned aquedus extract was basified wth concentrated amoni um hydroxi de

and ext r acand$02d- of drytolieng| Tothe stirred spspensionpis then pdded{36 mgaBisndd (b¥Yani'c

crt e gl T AN o SRR 8K A Gl 9 V"

=150. 5- 152ce§®;n caébmte n’ﬂs Exturpisdhdiheated to 80 °C for 36 hr. At the end of this time

L- (6- Pi per agl Rk Yhs Aomibd WAL O flysit of b afh.BE RRG: td relcehRR 4006 WO

03/037871
15 determined to be complete it was cooled to room temperature then filtered through a plug of

celite, with toluene washing to remove solid by products. Purification by flash
chromatography using a gradient of 5 to 20% methanol in methylene chioride as eluent
yielded 2.0 g, (90%) of the desired product. Mass Spec.: calc. for [C,7H20FN30s+H]" Theor.
m/z=334; Obs. =334

20 Reference Example 29¢: 6-Fluoro-4-methoxy-8-(4-methyl-piperazin-1-yl)-quinoline-2-
carboxylic acid

Into a 125 mL erlenmeyer flask containing 30 mL of THF and 30 mL of methanol is

placed 2.1 g (6.3 mmol) of 6-Fluoro4-methoxy-8-(4-methyl-piperazin-1-yl)-quinoline-2-
carboxylic acid methyl ester (Reference Example 25b). To this solution is added with stirring

25 30 mL of water in which is dissolved 291 mg (6.9 mmol, 1.1 equiv.) of lithium hydroxide
monohydrate. This solution is allowed to react for 1 hr then is quenched with 10 mL of 2N
HCl solution. The solution is then filtered and the solids washed with 10 mL of 0.5 N HCl
solution. The combined filtrates are then concentrated to give 2.15 g, (95%) of the solid
yellow product as the hydrochloride salt. Mass Spec.: cale. for [C16H1sFN303+H]" Theor. m/z

30 =320; Obs. =320
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1-[5-(4-Benz) !l -pi perazin-]-yl)-2,3-di hydro-indol -1-y1)-ethanone (0. 37 g7

| .Immol), as prepared in Reference Exanpl e 8a above, was dissol ved i o 7 APR 2008
met hanol (5 nL). Pd/C (90 ng, 10% and ammonium formate (0.9 g, 14muol) was
added and the resulting mxture was heated to 65C for two hours. The

m xture was wobt/ered and the filter cake washed wth hot pcrekdienet . The
conbined filtrate was concentrated to yiel d the desired product (0.26 g,
90% . Reference Exanple 9 C Preparation of 2-chloro-5-piperazin-1-yl
benzonitrile. Reference Exanple 9a: 3-Cyano-4-chloroaniline. 10

2- Chl or o- SgRifnprienzonitrile (25 g, 137mol) was di ssolved in ethanol (275
m.). Stannous chloride dihydrate (154.5 g, .685 M was added and the

m xture stirred at 70C for 30 nmif. The mi xture was then cooled to room
tenperature and poured into e€d ice. The mxture was made basic with
solid sodi um hydr oxi de. Thi was extracted with ethyl acetate (3 X
100 nL). The extracts were vvaﬁhed with brine, dried (MgS™), 15

concentrated and the residueNdri &l unger ->n1and recrystallized from
ethanol to yield light bro needl esq( 10. 519 . Reference Exanpl e 9b:
i i 3- Cydano

2-chl or o- 5- pi perazi n-1 -yl nz n|tr|Ie ( oroaniline (10.1 g,
66mmol ), as prepared in Reflerence Exanpl e 9a, md%ggf ssol ved in n-butanol
(300 ni)- bis-(2-chl oroethyl ne hydrochl ori de g

pot assium i odi de (50 ng, catglytic) were added. The mixture was heated at

g, 130mml) 20 and
reflux for three days, then cooled.in a refrigerator overnight. A solid

preci pi t at S-(dasetieyd!1 HipdrethythyN-[4-(4-kopholiny])pheagiiachxeidicltahehere-but anol  and
dried. The crude. Eroduct was distributed between  nethylene chloride and 2N

annnnlun1hﬁﬁ? The organic | ayer was separated, dried (Na2SO4)  and
concentr gt ed tCS-Ml-xﬁétHylai ﬂnb@mmw)e&-bmmhioﬁxﬁazJcamoxﬁ&%xdwsmau&edee a single

O a1 2, GetraEasBHe 5 Pl Pechl o supeehpredybgss NI- oo o O
dimethylformamide (20 ml) and triethylamine (0.69 mi, 4.92 mmol) was added to give a clear
solution. The following were added in order: I.-hydroxybénzotdazole (HOBt (205 mg, mol)),
O-(1H-Benzotriazol-1-y1)-N,N,N',N'-pentamethylene-uronium tetrafluoroborate (TBTU (435
10 mg, 3.1 mmol)) then 4-(dimethylamino)pyridine (25 mg). After stirring for 5 min at room
temperature, 4-(4-morpholinyl)aniline (Reference Example 21) (220 mg, mmol). The

" reaction stirred overnight at room temperature. The solution was concentrated in vacuo, the
remains were partitioned between chloroform / saturated sodium bicarbonate, extracted (x3)
with chloroform, dried (MgS0,) and concentrated in vacuo to give the crude product.

15 Chromatography on sitica (230 — 400 mesh ASTM) and eluting ethyl acetate followed
by 2.5-5% methanol / chloroform gave 190 mg ( % yield) of 8-(4-methyl-1-piperazinyl)-N-
[4-(4-morpholinyl)phenyl]-4-0xo-4 H-benzochromene-2-carboxamide as a yellow solid (mp
217-218° decomposmon and melt 244-247C). LC/MS (M+1) m/z = :

Example 2
AL

N
L/

20



5 -48 WD 03/037871 PCT/ SE02/01987 SnCl2 ' H20O (3.21 g, 5 eq) was added to a
slurry of (5-(4-Ntrophenyl)-1,2,3- thiadiazole (Lancaster Synthesis) §% E% 6
g, 2.8 mol) in absolute EtOH (50 nL) and the reaction heated to 70 k 1oJ @
h. The reaction was allowed to cool to roomtenperature and pour into
saturated NaHCO3 and ice. The product was extracted with EtQAc (2X) the

sol ution dri wb@hg8™) and evaporated to dryness in vacuo por/sreeogdsd. 47 g of
a light yellow solid np 126-128 C. Refggence Exanple 11 Preparation of
1-[ 4- (4- Am no- phenyl ) - pi perazi n-1-yl ] -ethanone. 10 Reference Exanple Il a:

4- (4- Ni trophenyl)-1-acetyl pi perazine. 1-(4-Nttrophenyl])piperazine (2.5 g,
12.1 mol ) 3qs-[4iEsethsesphehyllipiitr2i ot} hesftmoyl L8O 4 Hhethyl-hidept-lhvi.gn0 ne (2.0
m, 14.5 m’r%\?) [%s addﬁﬁpangqt he rea{:rt?%]on vvasf ?:‘ggl ed t’Bj’;odé . Aicglltjui o

anhydri de (4romend-onei3 3 nmpl) was added dropwise and the reaction was

eact on was exti i EpOpd s R B MR L P e

reacti on was extracte

filtered andcarberytitiacidhydio¢hiorids (Referencegixample-1) and commercially available 1-(2-

ni t rophenyl - AL [ i . i . (EL, M)

e Q@g@f@#\%@&é@%ﬁ%@ ’(‘ﬁd@?h)%)’tﬁé b iBlelibe Gleddh eQandp S WRaibEh

1- [ 4- ( 4- Ami yellowiselid/ MS @Iy mizi w443.yl ] - et hanone. :

4- (4- N trophen I‘ Sl-acetyl pi perazine (3.0 g, 12.0 mvl), as prepared in

Ref erence M | la above, was m xed in nmethanol (100 m) and 2 M

ammoni a in nmethanol (50 m) and 10 % 20 pal | adigwp on, carbon (300 ng) was
5 3 (50 psi) for 1.5

filtered and the

It. The reaction was all oweg ca
sol ution was concentr at ef
fromethyl acetate to gi
purple solid (1.86 g, 70
- 219 Reference Exanple
4- (4- et hanesul f onyl - pi p
PCT/ SE02/ 01987

i perazi nylggnzenanvne as a |ight
; ~5-150.5 2B C). GO M (EI, Mt) mz
12 Preparatilon of - .
eﬁﬁ' -1-yl ) phenylamne | 1 7 APR 2006 WD 03/037871
N
l

2-{1-{4-(1-Acetyl-2,3-dihydro-1H-indol-6-yl}-piperazin-1-yl]-methanoyl } -8-(4-methyl-
10 piperazin-1-yl)-chromen-4-one. |
This compound was prepared from 8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-chromene-
2-carboxylic acid hydrochloride (Reference Example 1) and 1-(6-Piperazin-1-yl-2,3-dihydro-
indol-1-yl)-ethanone (Reference Example 8) as prepared in Example 1, yielding a yellow

solid. MS (M+H) m/z=516.
Ci
i X
I/\N CN

15 Example4
O
()
N
I

2-Chloro-5-(4-{ 1 -[8-(4-methyl-piperazin-1-yl)-4-ox0-4H-chromen-2-yl}-methanoyl} -

piperazin-1-yl)-benzonitrile.



-49 Reference 12a: 4-(4-N trophenyl)-1-nethyl sul fonyl pi perazine.

1- (4- N trophenyl)pi perazine (2.79 g, 13.5 nmol) was dissolved in 17 APR 2006
di chl oronet hane (100 m). Triethylamne (2.25 m, 16.2 muvol) was added and
the reaction was cooled to 0 C  Methanesul fonyl chloride (1.15 m, 14.9
mmol ) was added dropwi se and the reaction was 5 stirred at 0 C for 1 h.
Sat ur at ed s asrostsrcar bonat e was added and the reacti on vwaa/sgexvect ed (x3)
wi t h di chl oronet hane, dried (MgSH), fiktered and concentrated in vacuo to
give 4-(4-nitrophenyl)-1-methyl sul fonyl pi perazine as a yellow solid (3.83 g,
guantitative vyield). GJ M (El, rn/z = 285. Reference Exanple 12b:

4- (4- met har i esutfisyapoidosds pgrehfab}rbs bereyiesTbetezin-1 1-4_ -4H-chromene-
4-(4- N trophenyl)-1- rret hyl suI onyl pi pe-{raam nglaﬂg Q') vy rrm‘):I fnc%es

prepar ed i #roarhey, Pwébymde(&eiﬁe%@wﬂplﬁd%mﬁ&@dofm mamré)w (100 n) and
2 M
ted et hinERERAA byl 9) o8 Bitpd i HRGpRY, VIEAH, SRBRREIR, 1) 10

The react i +iBm/za149wed t o cooI the catal yst was filtered, washed vvlth
met hanol tﬁ vvashed wi th chloroform The chl oroform porti on contai ned a
m nor arm he desired but | ooked purer. The chl orof orm porti on was

concentrated in vacuo and was recrystallized g o.acetate to give

4-[ 4- (met hyl sul fonyl ) - 1- pi per azifhyl ) benzena as a shiny brown solid (0.94
WVE (El ¥ = 255. Reference Exanple 13

g, 27 %-yield, np 192-193
@J - phghyl am ne: Reference Exanple 13a:

20 Preparation of 4-Thiono

4-(4-Nitro-phenyl)-thi onorphe - oni trobenzene (3.0 g, 21.3 muol)
was di ssolved in toluene (25 mL)¥ Thi onorpholine (2.4 ni, 23.4 mml) was
added and the m xture stirrg overniht at 100 C. At 17 h, the 25 m xture
was distributed between ethyl jacetate (100 rL) and saturated sodi um

bi carbonate (50 nl). The nic |layer was separated, dried (Na2SO4),
filtered and concentrated ungder vacuum The.residue was triturated with
hexane to yield a bright yell ow solid. Reference Exanple 13b:

4- Thi onor ?B{}ﬁl 88zin- SUepaRi RRol i ne( 3. Og,
13. 4 mol ;)i]ﬁ [ D%L?hgéptg? H)h er enééﬂg‘ﬂeﬁh{o& Igga%&h}lb&ég I%ijdl ssolved in
et hanol (mﬂrﬁl}ﬂ-?md 10% pal I adi um on carbon (250 mng) was added. This

mixture was Shage oo G brepikd ARAAE Merkyilpipbrdlin. 1195 4 SRt Horderk. APR 2006

10 2-carboxylic acid hydrochloride (Reference Example 1) and commercially available (Aldrich)
1-(4-Methoxy-phenyl)-piperazine as prepared in example 1, yleldmg a yellow solid. MS
M+H) m/z= 463

Example 6

O
|
15 8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid (5-furan-2-yl-1H-pyrazol-
3-yl)-amide.
This compound was prepared from 8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-
carboxylic acid hydrochloride (Reference Example 1) and commercially available 5-furan-2-

yl-1H-pyrazol-3-ylamine (Maybridge) as prepared in example 1, yielding a yellow solid. MS
20 (M+H) m/z =420.



-50 PCT/ SE02/ 01987 m xture was then filtered through di at onaceous earth and
concentrated under vacuum The residue was triturated with hexane to1y]i EFLRdZU{]ﬁ
an gray solid (2.1 g). Reference Exanple 14 0 5 Preparation of

1- (4- Am no- phenyl ) 1- nor phol i n- 4-yl - net hanone. Reference Exanpl e 14a:

1- Mor phol i n-4-yl -1-(4-nitro-phenyl)-nmethanone: 4-Ni trobenzoyl chloride (5 g,
27 mmol ) i n wetsasmtr of uran (10 nl) was added slowy to acawEuisesy of

nmor pholine (5g, 88 nmol) and triethylapgpe (2.7 g, 27 nmol) in
tetrahydrofuran (50 nL), and stirred at roomtenperature for four hours.

Et hyl acetate (200 10 nmL) was added to the m xture and the conbined m xture
was washed pspinplewater (25 nl), IN HC (25 nl), water (25 nlL), saturated
sodi um bi carbonate (25 nlL), water 5 nm) and brine (25 nlL). The m xture
was dried (Na2SO4), filtered and -] centrated under vacuum and the residue
used wi thout further purificat#G Ref erence Exanpl e 14b:

1- (4- Am no- phenyl) - 1- nor phol i et hanone. 15 This conpound was prepared
from 1-norpholin-4-yl-1-(4-nitry none as prepared in Reference
Exanpl e 13b. Reference Exanpl e ep on,_of

5- Ami no- 2- nor phol i n- 4-yl - benzg l'le ef efen Exanpl e 15a:

2- Mor phol i n-4-yl -5-nitro-benz ile. 3 Cyano- "ZF | uor oni trobenzene (3.3 g,
19.9 mmol) was dissolved in ethyl acetate (10 nrL). Mrpholine (2.2 nL, 25
mol ), and N, N-dii sopropyl ethylamne (3.5 nL, 20 mmol) were added and the
m xture st B{#-detipl-piperagint1-pl)-4roxoml-chrpeenat2aghoxplic 467d (#-inzdictol- 1-ghgheng)-hy |
acetate (150.nl) was added and the conbi ned m xture was washed with water
(50 nmL) an “brine (50 nL), dried (Na2SO4), filtered and concentrated
under vaéuum Thids emodn&wmpaﬁbmﬁt(whyﬂ-pmmmpwmﬁomdﬂ-dﬂomﬁei erence

ST e s RO (e BEREELY b5, O 09 097071

2- Mor phol i finidazpl-1.51-phénylambe{Addtchy as ;@ep@ﬁa ipEqnagle ], yielding a yeliow solid. MS

(M+Hym/z = 430.
-—N\\
@ﬂlr ~
l N
Q
N o

Example 8
N
l

10
8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid (4-[1,2,3]thiadiazol-5-yl-
phenyl)-amide. '
This compound was prepared from 8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-chromene-

2-carboxylic acid hydrochloride (Reference Example 1) and 4-[1,2,3]thiadiazol-5-yl-

15 phenylamine (Reference Example 10) as prepared in Example 1, yielding a yellow solid. MS
(M+H)m/z = 448.
Example 9

o N
N o) N
(?j



in Reference Exanple 15a above), as prepared in Reference Exanple 13b.

Ref erence Exanple 16 \JO 5 Preparation of 17 APR 2006
3- Fl uor o- 4- nor phol i n- 4-yl - phenyl am ne Reference Exanpl e 16a:

4- (2- Fl uor o-4-nitro-phenyl)-norpholine. 3,4-D fluoronitrobenzene (3.7 g,
23.2 mmol ) was dissolved in ethyl acetate (10 nL). Morpholine (2.2 m, 25
mol ), and WwpNsadmaopr opyl et hyl am ne (4 nlL, 23 mmol) wer ecaggeshiosand t he

m xture stirred overni ght at roomtenpggature. At 17 h, additional ethyl
acetate (150 10 nL) was added and the nmbi ned m xture was washed with water
(50 mL) and brine (50 niL), dried (Na2SO4), filtered and concentrated under
vacuum Tme@t ? USipdasn- md@-&oum&omm-z%aome béil aqw%gtmaaﬂo@lseﬁ.ce

Exanpl e 16b: uor o- 4- mor'phol i n-4-yl - phenyl ani ne. ound “was

pr epar ed fheemlamelg Fl uor o- 4- ni tr o- phenyl ) - nor phol i ne, (as pr epar ed in 15

A I L e e et e e

t er (- but y|2-eashoaylic acﬂﬁi)drtmhbademmxee Ei’anple 1) and commerclally available

4-(4-Ni t raz lic acid e

4- Fl uor nwhm%fiﬁﬂ’%%ﬂ%adéu%% ﬁﬁﬁgf)}l aﬁ?rgg%?‘il’&# % hvela’é‘gét ate (25
nL). Pi perygilowsolid: MSqM3@Ryl/k e 4620 d tert-butyl ester (6.7 g, 36 mmol) and
N,N—diiso;}“r efhylanmine (6.3 nL, 36 mol) were added and the mixture was
stirred-at r five days and cooled to room tenperature. Ether (100
m.) was added and the conbi nedgm xture was washed with water (25 nL) and
brine (25 nL), dried (Na2804) filtered and concentrated under vacuum The
25 residue was triturateg Rxane to yield a bright yeI low solid (8 g,
77% . Reference Exanple
tert-butyl ester. 1 7 APR™%
4- (4- Am no- phenyl ) - pi peraz acid tert-butyl ester was
prepared from 4-(4- N|tr nyI) pi per az -carboxylic acid tert- butyI
ester, (as prepared in nce Exanple 17% prepared i n Reference
Exarrpl e 13b. Reference ExaNpI e 18 5

- 52 PCT/ SEO02/ 01987

0
8-(4-Methyl-piperazin-1-yl)-4-o0xo-4H-chromene-2-carboxylic acid [4-(4-acetyl-piperazin-1-
10 yl)-phenyl]-amide.

This compound was prepared from 8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-chromene-
2-carboxylic acid hydrochloride (Reference Example 1) and 1-[4-(4-amino-phenyl)-piperazin-
1-ylj-ethanone (Reference Example 11) as prepared in Example 1, yielding a yellow solid.
MS (M+H) m/z=499.

15 Example 11

I7E\

E:j K/N\S/
|

8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid [4-(4-methanesulfonyl-
piperazin-1-yl)-phenyl]-amide.
This compound was prepared from 8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-chromene-
20 2-carboxylic acid hydrochloride (Reference Example 1) and 4-(4-methanesulfonyl-piperazin-



Preparation of 3-Morpholin-4-yL-phenylam ne Reference Exanple 18a:
4-(3-Nitro-phenyl)-norpholine. 3-Fluoronitrobenzene (10 g, 71 nmol)

di ssolved in acetonitrile (100 nL.). Mtpholine (30 m., 350 nmol) was zé‘(ﬁ@&”“ﬁ
and the m xture was reacted 18 hat 150 C/ Sopsi 10 in a pressure reactor.

The reaction was cooled to roomtenperature, concentrated under vacuum and
59 of the totv&osmmrure was purified by colum chromat ogr apeysesdesdshi ca
eluted with CH2Cl 2. The product (3.6 g) was isolated as a bright yell ow
oil. Reference Exanpl e 18b: 3-Mrpholin= 2} V! - phenyl am ne

3- Mor phol i n- 4-yl - phenyl am ne was prepared from

4-(3-Nitro- I Rf rence Ex 8a),
as pr epar edﬁ)l ﬁr}é %er encg@&l@&clﬁg%%g}ﬁfp%%gn Ex%ﬁ%f Z’ }ﬁﬁmgﬁy %ﬁh&“ on
of 2-[4-(4- M8 M-EDhay526i perazin-1-yl]-ethanol. Reference Exarrpl e 19a:
2(4-(4-nitr gghe%w pi perazi ne-1-yl]-ethanol. 20

2[4-(4-nitr pi perazine-1-yl]-ethanol is prepared fromcomrercially
avai l abl e 4-fluoronitrobenzene (Abdrich) and comrercially avail able

N ( 2- hydr oxyet hyl ) pi per azi ne [ [
in Reference Exanpl e |3a aboy&.XReEfesence Exefpl e 19b:

(5) ra

hydrogenation 25 of 2[4-(4-nifrophenyy) pi | ne 1-yl]-ethanol (prepared
as i n Reference Exanpl e 19a) ras™ydescribed rwRe ce Example 13b 1 7 APR
2006 WO 03/037871 PCT/ SE02/0 98 ; 53 Reference arrphe 20 Preparation of
4- l\/brphol | n-4-yl - phenyl anm ne. N (4 Nltrophenyl);%vﬁ oline (10,3 g, 49.5

;) (Lancaster Synthesi s) wh suspended in nethanol (130 m) and 2 M
ammnl a in methanol (70 niL) and al I adi um on carbon (100 ng) was added.
The ni xt uf eS«WaMcﬁyhmgemﬂ@d)-ﬁﬂxw mepprarcarbosylicsoidd@ myethdxyrd-thoipholithe
reaction wag ypé] °9¥}Z 4 cool, the catalyst- was filtered and the sol ution was
concentrat ed ~The crude solid was recrystallized from ethyl

acet at e/ hexane &-(é—bgenhﬂ-piner(ﬂn-M)ﬁﬂﬁmtd%mmem-aear&tsx)éic lacid hyydrpchlprdide sol i d
(6.2°9, 70 He¥h&lcfuxdipid Pr04B%, 02 5mh8n FONR0('g, o Mbholf, TBTUYd 525 ¢,
0.7mmol), 4-(dimethylamino) pyridine (0.01 g, catalytic amount), triethylamine (0.15 mL,
10 1.04mmol}, and commercially available 2-methoxy-4-morpholin-4-yl-phenylamine (SALOR)
(0.08 g, 0.38mmol) were dissolved in dimethylformamide (2.5 ml.) and stirred at room
temperature overnight. Ethy! acetate (150 mL) was added and the resulting mixture was
washed with water (3 x 50 mL), dried (Na;SO,), filtered, concentrated under vacuum and
triturated with ether to yield a yellow solid (85 mg, 54%). LCMS: m/z=480.3

15 Example 13

[;] @

8-(4-Methyl-piperazin-1-yl)-4-oxo4H-chromene-2-carboxylic acid (3-chloro-4-morpholin-4-
yl-phenyl)-amide.
This compound was prepared from 8-(4-Methyl-piperazin-1-yl}-4-oxo-4H-chromene-

20 2-carboxylic acid hydrochloride (Reference Example 1) and commercially available 3-chloro-



Ref erence Exanpl e 21 HO Preparation of 4-Am no 3-hydroxyphenyl nor phol i ne

4-Ni tro-3- hydroxyphenyl nor pholi ne (Maybri dge Chemcal) (3.34 g, 14. QTrZDAI% ;
was 15 dissolved in 59 m of ethanol at 30C. The m xture was stirred g@
and treated with tin (11) chloride dihydrate (16.8 grans, 74.5mvol) wth
stirring. The yell ow suspension was heated to reflux over a 30 mnute
period. TLC Wad#exi8Meacti on progress over several hours. pfinSEsmoxdsure was
refiuxed for 18 hours, cooled to roomt erature, and concentrated to
remove nost of the ethanol to give a yellow slurry. The m xture was treated
W th saturated 20 aqueous sodi um bi carbonate until it was basic. The m xture

was extrac t@ﬂm\ﬁh&m-aylhpﬂenﬂmhamaybﬁdgé)tae bﬁﬂare&ﬁﬁtﬁaﬁﬁlﬁrzgﬁ”@ld&g aB¥Rbw Wa'S

separated. The aqueous er was extracted twi ce nore et Hyl acetate.
The extracts8 4\/@'( %ﬂﬂ?%bé%r@&ﬁ%r magnesi um sul fate f| |tered, and
concentrat 1dige 1.02 grams of a purple solid. Proton NVMR and Cl nass
spectral were consistent for the desired product (mz = 195 base
peak by p05|t|ve ion d and nm z —3 25 base peak by negative ion ). 17
APR 2006 WD 03/037871 PCT/ SEQ2[ 01987 -54 Reference Exanple 22 Preparation
of 6- Met hoxy-S-(4-nmethyl-[1, azepan- 1-yl ) - 4- oxo- 4H chronene- 2- carboxylic
acid 5 Reference Exanple 224 N .
6- Met hoxy- 8- (4-met hyl -[ 1, 4] di Jzep&n- 13y -4H- chronene- 2- carboxylic

acid ethyl ester. Into a 250 3 nech ro DOt t flask equi pped with a
reflux condenser, nitrogen {inl &t and nmagnetlic t)ia%er is placed 1.5 g (4.59
nmmol, 1.0 equiv.) of 8-Bronog6-set hoxy-4- oxo-4l; chgonene-2-carboxylic acid

et hyl ester (Reference Exanpli' 2c), 84 ng (0.092 mol, 10 0.02 equiv.) of
tris dibenzylidineacetone dipadlladium 342 ng (0.55 mml, 0.12 equiv.) of

racemc hen, -1 1'--hinapthyl a . g of 4 A polecular
si eves. %o%t(ﬁ %e%)gg %’f QS 3‘3 1&%5%?‘?%‘%‘8&8@%%"’?ﬁgosti rred
suspensi onphaxyt)hﬁﬂdeadded 628 ng, 6841t L, (5.50 nmol, 1.2 equiv.) of

| - met hyl honopi p. a2| ne oI | owed ui, v of cesium
carbonate. The i??ﬂpé’h}l 8'?%1\’ ng‘f’fﬁmé ldﬂ%@xﬁgﬂﬂlﬁ'@“gﬂﬁ' of 15
this time Qamb:eﬁucqad\h@mammdeqmﬁr&yem@ﬁm 1B a8d ¥-$hismebphélth-akd- quot . Wien the

reacti on was deter ed tgo be_ c lete if, was coqQled to roomtenperature
then filtePRgYiaming ngﬁ{‘]‘ @&m@% TR ererraci Fagale ah X6iLRE & SHIRSFOUI S ng to

remove gol hgmmrpgmt.snjzlg%sgl cation by flash
Example 15

o
N o)
SRS AA Y

|
8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid (2,5-diethoxy-4-
morpholin-4-yl-phenyl)-amide.

15 This compound was prepared from 8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-chromene-

2-carboxylic acid hydrochloride (Reference Example 1) and commercially available 2,5-

diethoxy-4-morpholin-4-yl-phenylamine (Aldrich) as prepared in Example 12, yielding a
yellow solid. (80 mg = 50%), LCMS - m/z = 537.6



chr omat ogr aphy, using a gradient of 5 to 20% net hanol in nethylene chloride
as eluent, vyielded 1.0 g, (60% of the desired product. 20 Mass Spec

calc. for [C 9H24N20$+H] + Theor. mz = 361; Obs. = 361 Reference Exar‘ri)pe‘!‘PR 2006
22b: 6- Met hoxy- 8- (4-net hyl -[ 1, 4] di azepan- 1-yl ) - 4- oxo- 4H chr onene-
2-carboxylic acid. Into a 125 nL erl enneyer equipped with a magnetic stirrer
is placed 3190mg/0§®7189 nunol, 1.0 equiv.) of PCT/SE02/01987

6- Met hoxy- 8- (4-nmet hyl -[1, 4] di azepan-| - y9 - 4- oxo- 4H-chronene-2- 25 carboxylic
acid ethyl ester. This material is dissolved in 30 nL of THF, then 30 nL of
met hanol are added. To this stirring solution is added 30 nL of a water

cont ai ni ngE4dmpR 16(0. 97 mol , 1.1 equiv.) of lithium hydroxide. This mxture
is stirred at roomtenperature for ‘1 7 APR 2006 WD 03/037871 -55

PCT/ SE02/ 01987 2 hr. Conpl etion of e reaction is nonitored by L Ms, then
10 mL of 2N HCl is added. Thi gxteure is then concentrated, dried and
triturated with ether to give fluct as the hydrochloride salt in
guantitative yield. Mass Spec.: O Cr¥HH2WN2C6+H] + Theor. mfz = 333;
Obs. = 333 5 Reference Exanpl e

ene- 2- car bonyl ‘chloride

Ref erence Exanpl e 23a: 8- Bronpi6-Hydr oxy-4- oxo- 4¢t chr omene- 2- car boxylic acid

ethyl 10 ester. The hydroxy corfpound,
8- Br onp- 6- hydr oxy- 4- oxo- 4H chr onlene- 2-carboxylic acid ethyl ester, is

formed as g4 R pezin. 19154 R o YBE hRHEnB S SdafboRliBackl -'Eéraéo' iﬁ@ﬁ BHgyf 0x0- 4H
chronene- Z?S_alr\%g?yf,@c aci gﬂ%t hy? E}Sﬁer. It car? ge s?ep rate r)}g%ﬁ%ﬂ@-crude
met hoxy codpidend by flash chromatography using a step gradient of 20% et hyl

acetate ikn net hy: 'agea he 3 nt Ni. Al %..

met hanol? The hy ro%foégdn‘g%yﬁg% %égfﬁ%e P aésat¥,ﬁq| gly-gorgﬁggﬁ%%g%t_o gi ve

the pure chrpbenytic acitbydreghleride (Referencef Bxampier ) lModecsmedtially avmilable (41 7 = 313,

315; Obs. z.. s - £l Rvai . .

8- Br ono- 6-%‘?‘%%‘%}?“3’12505‘?58&’&1%& orrgﬁggg{%grg%%x%ﬁapgkalg | gelgfrﬁyﬁ 7 en%‘gfq °ehr¢. (630 Into a

100 nL 3 nmgk SABQALCHS-imdnr#BDASk equi pped with a reflux condenser, nitrogen
Example 17

(;] o\©::~>

8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid (1H-indol-5-yl)-amide.
This corﬁpound was prepared from 8-(4-Methyl-piperazin-1-yl1)-4-oxo-4H-chromene-
2-carboxylic acid hydrochloride (Reference Example 1) and commercially available 1H-
indol-5-ylamine (Aldrich) as prepared in Example 12, yielding a yellow solid. 35 mg= -
15 29%), LCMS - m/z = 401.6
Example 18

10



inlet and magnetic stirrer is added 700 ng (2.24 ng, 1.0 equiv.) of

8- Br onp- 6- hydr oxy- 4- oxo-4H ehronene- 2-carboxylic acid ethyl ester 17 APR 7006
(Ref erence Exanple 23a). This material is dissolved in 50 nL of toluene,
then 689 ng, 586 p.L (4.47 mmol, 2.0 equiv.) of diethyl sulfate and 309 ng
(2.24 mol, 1.0 equiv.) of K2CO3 were added. The reaction was then heated to
25 reflux fovo@m3ra71 At the end of this time, nonitoring pyrddesMost eveal s
that the reaction is >than 95% conpl e?g._ The reaction is then cooled, 100
m. of ethyl acetate is added and the “drganic layer is washed with 0.5N HCl
solution, dried over Na2SO4, filtered and concentrated. The residues were
subj ect ed ) ipeARB L PR _cHSk 409 3 Lo o | Bohexane as 1 7
APR 2006 MO DT e Y R R B YT O
wer e concentthapoplo-phenyiramide. 500 ng (65% of a colorless solid, Mss Spec.:

Buanpl o 236 6 ELRBHON, o pupacf sn b Phe o o) S inliac o

car boxyl i 2-carhoatyki¢ &opd hskochiorids (Reférence Exa0pit 1) Srdrle@aminaphkngpilt om f | ask

equi pped; Wi t refl ux, cond er net i stirrer..and nitro inlet is
addeq ssb Tamdfinglynaane BRRes ERART 1 Do itrasin Risrppla 14 Stidng £

0X0- 4H- chrysliemeolid: (24 rmyp* Y b9od, LOMSI- iz w786t er (Reference Exanple 23b), 18.9
ng (0.02 I 02 equiv.) of Iris dibenzylidineacetone dipalladium 77 ny
(0.123 nur@ﬁ’&.—g& equiv.) of racemc

2, 2' - bi s(di phenyl phosphi no) -1, 1'g bi napthyl and 1 g of 4 A nol ecul ar sieves
and 60 10 nL of dry tol uene. he stirred suspension is then added 113 ng,
1255 ILL, (1.13 mmol, 1.1 of 1-nethyl pi perazine, followed by 470 ny
(1.44 nnnol, 1.4 equiv.) cgjbopnate. The nmixture is then heated to
80 C for 3 days. At the eno letion was nonitored by LC/ MS
anal ysis of an aliquot. We S 1

%3 deternined to be conplete it
was cooled to roomtenpergtfurg then filte - Wa pl ug of di at onaceous
15 earth, with toluene waslhing to renove solidﬁ%dﬂoducts. Purification by

h

flash chromat ography, usin®a gradient of 5 toYyd0% net hanol in nethyl ene
chloride as eluent, vyielded 350 ng (75% of t

solid. Mass Spec.: calc¢. for [Cl9H24N205+H]" Theor. nmlz = 361;
Ref er ence 3eé&A¥sshid-pipsgazin-1-yl)-4-0xo-4H-chromene-2-carboxylic acid [4-(2,6-dimethyl-

6- Et hoxyy SndrghiolNRI40M]-piRhPamdden- | - YI ) - 4- 0x0- 4H-chronene-2- 20 carboxylic acid
Into a 125 nil. Erlenmeyér equipped with a magnetic stirrer is placed 500 ng
(1.39 nmol, 1Ts eeppapny was prepared from 8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-chromene-

of 6- Bt NoX - Bl ot lERlcyaRIcRE @R fekentd Exdlagle aﬁh‘r&%}ﬁeﬁﬁ acaliRtk RQxylic acid
et hyl ester (Ré{ er encg Exarrp%ngag : if‘)t‘{lﬂinﬁrrg?t er ica I'S g?%so‘%@egq?’n 30 nL of
THF, t hen dimethyl-morpholin-4-yl)-phenylamine (Maybridge) as prepared in Example 12, yieldinga -
yellow solid. (60 mg = 42%), LCMS - m/z = 477.6
15 Example 20

desired product as a yell ow
Obs. = 361

5 jewes

8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid [4-(4-fluoro-phenoxy)-
phenyl]-amide. |
This compound was prepared from 8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-chromene-
20 2-carboxylic acid hydrochloride (Reference Exaxhple 1) and commercially available 4-(4-



30 nL of methanol are added. To this stirring solution is added 30 nL of a
wat er containing 25 64.2 ng (1.53 mml, 1.1 equiv.) of lithium hydroxiﬂg
This mxture is stirred at room tenperature for 2 hr. Conpletion of PR 2008
reaction is nonitored by LC/MS, then 10 nL of 2N HC is added. This m xture
I's then concentrated, dried and triturated with ether to give the product

as the hydro®®WBMEH salt in quantitative yield. . Miss SpREI/SE0R®I987 for

[ CL7TH20ON205+H] © Theor. mz = 333; (bs. 75333 30 Reference Exanpl e 23e:

6- Et hoxy- 8- (4- net hyl - pi perazi n-1-yl)-4-o0x0-4H chronene-2- carbonyl chloride:
Into a.100 nmL round bottom fl ask equi pped with a reflux condenser, nitrogen

inlet and fegophénoxpiphenydamine Mhytridge)2S prepered b2 BAmpiwl2, yikldingagyedlow) of

6- Et hoxy- 8- D 2006 WO 03/037871 PCT/ SE02/ 01987 -57
1-yl)-4- oxosgkfli-r@w%‘ﬁe_p}g/‘j @SOWFI egél d hydrochloride salt (Reference
Exanpl e ZSQ%%gg%gggO nm. of methylene chloride. To the stirring suspension is
t hen added ng, 164 L(1.02 pl, 1.5 eqU|v ) of oxalyl chloride
fol l oned by addition of one drop oliter syringe to act
as catalyst. The m xture is _s hen.concentrated 5 to

¢n aynogphere, followed by
dryi ng under high vacuum of the reaction was ascertai ned
by anal ysiis of an aliquot, was que ched with a THE sol uti on of

met hyl ant ne, by LC/MS. The E;& e matedial was used as obtained in the

subsequent am dation reacti ef erence Exanple 24 Si 10 or O Preparation
of 8-Brono-6-net hoxy-(2-tri | si Fanyl - et hoxynet hoxy) - qui nol i ne- 2-
‘carboxylic acid nethyl ester.} Reference Exanpl e 24a: ' .

2- ( 2- Brono- 4- met hoxy- phenyl ang no) - but - 2-enedi oi ¢ acid dinet hyI est er. 15 A

sol uti on (fg - é\g%;_ ( AL S}IE]* £ ﬁg&!ﬁ .
anhydrous50 fr@f’ﬁgtﬁg%l S t?@%{ze%ulpﬁ Ing?ﬁen?oo{;%%{l?l ehedr car boxyl ate (3. 70
m_, 30.2 nmol) &dé-Mdtkyl-pipstagin- bl)Aeaxoidhelwomene-2-edrbaxyliciacid hydro¢hlarigen f or 8
hours. The ' ] I ) olved in
“hot net hanﬁsé%&{%kﬁm@ﬁgt(gﬂs?g@%:ba‘ivn&g‘{%gﬂ#; t rat3fonﬁiﬂfs§&§‘§§ 68% . A
second cromimdgenagtblratedm?dbt@ﬁﬁmmmmwadThcuﬁ'ea(eﬂvﬁmZhgprcﬂ&&d The 20
filtrates wetrr?m&% nedo_a-,‘rhydpur '}Ie'ny Oraimfhhg(%h“cghgforgg%op%map_%oi} sid 1 ca gel

using 4:1
10 mixture was stirred and heated in an oil bath to 205°C for 3 hours to give a dark liquid. The

mixture was cooled to room temperature and treated with 10 mL of water to give a dark
solution. The solution was slowly neutralized with 1N aqueous sodium hydroxide to pH~7 as
a solid formed. The solid was collected, washed several times with water, air dried, and
vacuum dried at room temperature to give 0.65 g of a black solid. TLC (10%McOH in CHCl

15 on Si0;) showed 2 major components at R¢~0.5 and several lower Ry minor components, The
solid was triturated with saturated aqueous sodium bicarbonate at room temperature. It was
filtered off, washed several times with water, and air dried to give 0.65 g of a dark gray solid.
TLC showed the same components seen previously, Mass spectral analysis showed m/e = 447
by positive ion CI and m/e = 446 by negative ion CL The solid was dissolved in 2% methanol

20 in chloroform and it was chromatographed on a Megabond Elute silica gel column (10 g of
8i0,) using 2% methanot in chloroform. The slightly faster Rr yellow component was
concentrated to give 0.0188 g of a yellow solid. CI mass spectral analysis showed m/e = 447
as the base peak by positive ion CI. The solid was recrystallized in methanol to give 0.0178 g
of a yellow solid with a melting point of 158. 1-15 8.8°C. Proton NMR (CDCl;) and CI mass

25 spectral analyses were consistent for the desired product (m/z = 447 basc peak by positive ion
CI and my/z = 446 base peak by negative ion CI).



hexanes: et hyl acetate to afford an additional 1.63 g (16% for a total yield
of 93% 'H NWMR (300 MHz, DMSO, d6) S 9.60 (s, 1 H NF)i, 7.26 (d, 1 |7—| J~=
2.7 Hz, ArH), 6.93 (dd, | H, Jp 8.7, Jm2.7 Hz, Ails), 6.87 (d, 1 Hl /78R 2006
8.7 Hz, Ar&, 5.34 (s, | H CCD, 3.76 (s, 3 H OCH), 3.68 (s, 3 H,
CHCOZCH ), 3.66 (s, 3 H, CNCO2CH ); Mass Spec.: calc. for 25

(C, 3Hi . Br NOsw{g3/mpasd. m z = 344, 346; (bs. 344, 346. Ref eremsms2meanpl e 24a:
8- Br ono- 6- et hoxy- 4- oxo- 1, 4- di hydr o- qui 760 i ne- 2- carboxylic acid nethyl
ester. Dow Therm (175 nL) was heated to 244 C and the 2-(2-bronop-4-net hoxy-
phenyl am no) - but - 2-enedi oi ¢ acid dinmethyl ester (9.50 g, 27.6 nmol) was
added as aEsxampl¢22n 1 7 APR 2006 WD 03/ 037871 -58 PCT/ SE02/ 01987 portions
over 7 minutes while nmaintaining g temperature of 230-240 C. The brown

i 210-245 C for 45 minutes and then cooled to
rd upon cooling. Approximtely
100 nmL of h_exanes wer e addeg ¢ m xtureé and the solids were isolated by
filtration, washed wth addi X2 \nd 5 dried under high vacuumto
afford the product as a yeIIo so id 6.7 789 . 'H NWR (300 MHz, DWMSO
d6) 8 12.01 (s,1 H, NS IMRAZ. Art1), 7.52 (s, 1 H,
cC=C D, 7.48(d,1 H, J-ZLi ArH?) 3.93 | 6H OCHt and Co2Ct1 );
Mass Spec.: talc. for [Ct2 NO4+H] + Theor. Q 312, 314; bs. 312,
314. Reference Exanpl e 24c:

8- Br onp- 6- net hoxy-4- (2-tri nmet yI si | anyl - et hoxynet hoxy) - 10

qui nol i ne- Q(W&gxyipemmum-mxm cBfohfthe-2Hafbo LM 26id|(2hi@BxP4-morpholin-
8- br ono- 6- rret hoxy- a@xﬁ - di hydro- qui nol i ne-2- carboxylic acid mnethyl
. | )

e

ester ( 6. 43t °n2 |n 100 nL N-nethyl pyrolidinone was treated with
sodi um hydr i de 4-600¢e tﬂ&lWﬂyl)ﬂ&doMH—ébr&ﬁ&e@-ca?&m}h@i@dﬂ drdefifori@y Ol ution
and warnin vvere obseryv The tion was stirred for 10 m nutes at room
t enper at ur eREP Wlﬂi’ i)r@égﬁs E-Ad’(fi WB‘P&WH placed in 2 490 miy3anerk flaskurdsry net hy|

chloride (ﬁuggbnrshd it%hs disSHRin SR of BAUF. e &lﬁdn%'ﬁéaﬁ& it ¥iettyldthe DT OWN

solution. Aftér 2.5 hours at roomtenperature, the reaction mXxture was

pour ed i nt @48g8., dommahyfellowed py JHOBT te,(0.368, 3mmob folloped by TBIHO4 gcr eam
| d f dd d
col ored preghpiohah& bR #l?‘?){r&?ﬂﬁ’% ﬁﬂu@’(o c?'a.!(): ?f Fhi {ﬂf}ctufé%? ﬁ'tg-fégi'r elglo\é@;]?lﬁﬂés %ngn r ie

under high vacuumto a cream cC

quant it &0i then ipwas a‘yatedlwqthmg-3 latdo)xmlnpnylmbo lingdReferencodample 21) (G328 m= 2 7
Hz, Arf- : H), 570 (s,
2”1 OH oy b1 bl T sl 5. s alt el R el with

tnethylammc (0 17mL, 1.2 mmol) The mixture was stirred at room temperature for 42

hours and then it was added to a solution of 50 mL of saturated aqueous sodium bicarbonate

and 50 mL of water. The mixture was extracted 4 times with ethyl acetate, dried over

15 magnesium sulfate, filtered, and concentrated to give 0.834 gram of a purple oil. The oil was
dissolved in 2 percent methanol in chloroform and it was placed on a silica gel column (5.5
cm diameter by 10.5 cm long) and eluted with 2 percent methanol in chloroform followed by
5 percent methanol in chloroform. The yellow fraction was concentrated to give 0.2031 gram
of an orange-yellow solid. The solid was dissolved in methanol, filtered through a mediur-n

20 sintered glass funnel, and concentrated to a few ml volume as a solid formed. The solid was
filtered off, washed with methanol, and air dried to give 0.1613 gram of a tan solid with MP
of 248.4 - 249.6°C. Proton COSY NMR and CI mass spectral analyses were consistent for
the desired product (m/z =465 by positive ion CI and m/z = 463 by negative ion CI).



8.0 Hz, OCH CH2Si), 0.97 (t, 2 H J= 8.0 Hz, OCH2CH Si), ), -0.04 (s, 9 H
Si(Clii) 3; Mass Spec.: talc. for [C sH24Br NO6Si +H + Theor. mz = 414%’APR 0
444; (bs_ 442, 444. Reference Exanple 25 25 Preparation of b
6- Met hoxy- 8- (4-net hyl -[ 1, 4j di azepan- 1-yl ) - 4- oxo-1|, 4-di hydr o- qui nol i ne-
2-carboxylic acid. 1 7 APR 2006 WO 03/037871 PCT/ SE02/ 01987 -59 Reference

Exanpl e 25a; WO 03/037871 PCT/SE02/01987
6- Met hoxy- 8- (4-net hyl - (1, 4] di azepan-1-y49=4-(2-tri et hyl sil anyl -
et hoxymet hoxy) - qui nol i ne- 2-carboxylic acid nethyl ester. To a clear, |ight

brown sol ution of 2-brono-6-nmethoxy-4-(2-trinethylsilanyl-

et hoxymet hBxamplegdnol i ne- 2- car boxylic acid nmethyl ester (1.01 g, 2.28 mmol),
N 5 net hyl honopi perazine (0.32 m 2,57 nmol), and 4 A sieves in 30 nL
anhydrous tol uene was added Pd2 dba) 2 (43.8 ng, 0.048 nmol) and BI NAP
(169.8 ng,. 0.27 mmol ), The €8 ng Wi ne colored solution was treated with
cesium carbonate (1.124 g, 3 ll'he reaction m xture was heated at
refl ux under nitrogen for 21 green reaction mxture was
crude m xture was purified
10 by flash chromat ography o eI gradient of 95:5 to 40: 60
nmet hyl ene chl orlde nmethangl tg afford the des\red product as a yell ow foam
(1.004 g, 929% . "H NWR (300 wWW; DWMSO d6) 8 7(13-7\(a, 1 H AH), 6.94 (d,
1 H IJm2.4 H, Arlf- s), GGd(d 1 H Jai 2.4 Hz, ArH),5.60(s,2H OCff O,

3. 94(s, 3H, , 3.88(s, 3H, 3,82(t,2H.J8.0 Hz, ,OCH CH2Si), 3.75 (bs, 4
H Ar NCH %Péﬂpﬂql%w*cﬁ%ﬁmﬁ ylic ggid G-qthoxysbegaathisaoket 3) |
3.31 (bs, bnider NCHZCHZC] :j2NCH3), 2.83 (s, 3 H, NCH 3) 2. 28 (bs, 2 H

Ar NCH2CH_ CH2NCH3),, 0. 92 , 2 H J 80 H OCHzCH~S|I) 04 , 9 H Si(C
H 3; Ma$s Specibis qompeun wrmwmy DipRraBn- I-H)-4-oxoAHghramepe- 476
Ref erence ﬁéﬁ'ﬂ&lyﬁ 218 h drochlonde (Reference Example 1) and commercmlly avallable 5-ethoxy-

6- Met hoxy- 8- ( 4- et hyl - iﬂlazepan- -yl)-4-0xo0-1, 4-di hydr o-

qui nol i ne- lz-'nwhm;zrxime[ OR) s praparer ihExampleh?, yisiding dyellow solid. (55 mg

6- met hoxy- .8 Im[zL@hscg azepan-1|-yl)-4-(2-

trinethyIS| - et hoxymet oxy) qui nol i ne-2-carboxylic acid nmethyl ester

(1.00 g, mmn in 18 mL 3:1:1 tetrahydrofuran: methanol : wat er was added
| it hium hydroxi de rmnohydrate (0 @67 g, 6.35 nmml). The reaction mxture

was stirred at roomtenperature f 5 hours, acidified to pH 4 with 1 N
HCl, and stirred an addition mnut es The reaction 25 mixture was
concentrated and dried under uug afford an orange foam 'H NWR
N
10 |

8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid (4-bromo-phenyl)-amide.
This compound was prepared from 8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-chromene-
2-carboxylic acid hydrochloride (Reference Example 1) and commercially available 4-bromo-
phenylamine (Aldrich) as prepared in Example 12, yielding a yellow solid. (1.0 g = 75%);
15 LCMS -m/z=442.4
Example 25



(300 MHz, DVMSO, d6) S 11.06 (s, 1 H NSI, 7.53 (s, 1 H C-CH, 7.00 (d, 1
H Jm2.4 Hz, ArH), 6.70 (d, 1 H Jm2.4 Hz, ArH7), 4.05-3.99 (m 2
ArNCH CH2CH2NCH3), 3.87 (a, 3 H, OCff ), 3.68-3.60 (m 2 H, ArNCH 042“64@3 2005
3.54-3.47 (m 2 H, Ar NCH2CH~2NCH3), 3.41-3.26 (m 2 H, ArNCH2CH2CH NCH3),
282(d 3 H J= Hz, NCH 3), 2.46-2.41 (m 1 30 H ArNCH2CH CH2NCH3),
2.30-2.25 (PP{°?L3’"FFSA%NCHch CH2NCHB) : Mass Spec.: talc. foRCT/SRRIBM N304+H] *
Theor mz = 332; bs. 332. 1 7 APR 206§_V\O 03/ 037871 -60 Reference Exanple
26 PCT/ SE02/01987 Preparation of

6- Fl uor o- 8- ( 4- met hyl - pi per azi n- 1-yl ) - 4- oxo- 1, 4- di hydr o- qui nol i ne- 2-

car boxyl i G-{@eVethylptperfinsl -yl péroraraid- ohmmc-émxbextrlmaaxd@ﬂh;&dﬂmomlmbmdwi-e

descri bed for )erne&)aration of Reference Exanple 25. Refererice Exanple 27
Prepar at i 11 1ae.

6- Met hoxy- 8- (4sqnmﬂhyi{papmmi1agmnoaaydh}emmea-damomtmim1mymmw |
et hoxymet h&%ﬂ@“'@%@” Rende 1084 & 052335 alindt) et P b o 10 Y. Sinla sk )~ &M de:

Ref er ence Y|

8- Br oD 56 rHRidTRXY aftePrifoden THEI sBNE Was dissolved ines AL TaRdydus DMEGe. To a |ight

brown sol ution of  8-brono-6-net hoxy- 4- ( 2- trlnethyI5|IanyI
et hoxynet INSUGW sqluHoRgyas siore s popdzperatuircand trgesedhyith era portqurefpedivice Exanpl e

3\;2) aégeg% Ij('g r%%%ggr 957 51)44':5111315 THe nﬁxﬂlrej:vfal%cf 7@@!&& @caﬁé& rﬁ%&dhﬁﬁﬁeﬂ ¢ Wat er

monohydr at e reaction

was sti rr@dsamnqdomd@qmn&raemms aedﬂ@antngm@wvébm@thma@m% was
concentra o%gggt(?::%xﬂﬁ’ﬁ eﬂ“’hﬁ*@*{, %Ealed-qﬁﬁsﬁxf’édﬁ raf’?x‘féﬂ”é ed to pH 2

with 1 N HCI "and eresutlng were 1so ate tratlon The
sol i ds 10 howPR 2006 WO 03/ 037871 PCT/ SE02/ 01987 -61 were t hen suspended in

ddi ¢ onal 0. 5 TR fRacibp e At CorlcBrhERb LR B Sind PR BFCRanl il s - 1
filtratesmm)Ho givea dadGemivblrd. RDrEGeatdd with B fevBtiapseof véiter f8lowed by 10mL dfim 2. 7 Hz,
ArJ ), 7. 5% eJateHg'l-lﬁ]mlx%*re?was%ed QQagnZsuﬁgsélﬁte &ltéf'ed %%Cen%'a%té s, 3 H

OCH) ; Nhss pec
give 0.0564 gram of a yellow glass. The glass was triturated with diethyl cther, filtered off,

15 and dried under high vacuum to give 0.0302 g of a tan solid with MP of 245.0 - 246.§ C.
Proton NMR and CI mass spectral analyses were consistent for the desired product (m/z =
463 by positive ion CI).

Example 26

B

20 8-(4-Methyl-piperazin-1-y!)-4-oxo-4H-chromene-2-carboxylic acid (3-morpholin-4-yl-
phenyl)-amide.

This compound was prepared from 8-(4-Methyl-piperazin- 1-yl)-4-oxo-4H-chromene-
2-carboxylic acid hydrochloride (Reference Example 1) and 3-morpholin-4-yl-phenylamine
(Reference Example 18) as prepared in Example 12, yielding a yellow solid. (120 mg = 86%),

25 LCMS -m/z=449.5 '



5 [CjH3Br NO4+H] +Theor. mz = 298, 300; Obs. = 298, 300. Reference Exanple
27b: 8- Brono- 6- net hoxy- 4- oxo-1, 4-di hydr o- qui nol i ne- 2-car boxylic aci d1 7 APR 7006
(4-nor phol i n-4-yl - phenyl )-anm de. To a yell ow suspensi on of

8- br onp- 6- net hoxy- 4- oxo- 1, 4- di hydr o- qui nol i ne- 2-carboxylic acid (Reference
Exanpl e 27a) (3.446g, 11.56 mmol), TBTU (9.039 g, 28.15 10 nunol), and HOBt
(3.757 g, 2W®M3ME) in 100 nlL di net hyl fonnarni de was addeCr/8E02/01987

mor phol i noaniline (2.733 g, 15.3 mol )_mnd diisopropylethyl amne (8.2 ni,
50.2 mml ). The resulting nmaroon solution was stirred at roomtenperature
under nitrogen for 16 hours during which tinme the reaction becane greenish
brown and Eeimpid2@ | arge anount of precipitate. The reaction mxture was
filtered and the solids washed witf di nmethyl formam de, 15 water, and

met hanol . Dryi ng under hi gh vacuunffafforded the desired product as a yell ow

solid (3.09 g, 58%. tH NVR (30& &, DVSO, 4) 612.13 (s,1 H, NII', 10.18
(s; 1 H C(ONFni, 7.90 (d, IM7:2. 7 He, Art), 7.68 (d, 2 H Ja 9.0
Hz, Arfl & H6'), 7.63 (s, | al D IH Jdr 2.7 Hz, Arl7), 7.00

(d, 2 H Jo=9.0 Hz, ArH .& HS. , ), 3.75 (t, 4 H 4.8 Hz,
OCH2CHI N), 3.10 (t, 4 H J4.9 Hz) OCHzCHN) ;" Ma8s 40 Spec.: talc. for

[ C21HzoBr NSO4+HJ+ Theor. m z N 8, 460; Obs. - , 460. Reference Exanple
27c: S-Brono- 6- met hoxy- 4- (2-trijmet hyl si | anyl - et hoxynet hoxy) -

qui nol i ne- 2-car boxylic acid (4-norpholin-4-yl-phenyl)-amde. A yellow
suspensi ong-¢f-Mathigl-piperafinteFdoye-4Hatimmiend-2 daibgrlyliv-agid (3-elyanvet-Dorphalilexy! i C
acid (4-rmorphol in-4-vyl-phenyl)-am de (Reference Exanple 27b) (3.092 g, 6.75
25 mmol ) i YFoRep 'M-_a%d%Et hyl pyrol i di none was treated with sodi um hydri de (60%
baorved A | e s neRens: oo e ae | D Co. Gt o Toet crear The
observed an e .SUSpensi X i ght brown, and. al nost cl ear e :
reaction ?WP?M?@“%S’W#%&%% %lgPMT%é?‘H{otﬁ”émmﬁlé"rg "t rogen.
Addi tion Ofenkditrit-(REfeteftd Bidnsilé V4))aS bleparydiiEnpeN20vikdfig(alyeflowbolid. 828 nmol )
resulted in a slightly cloud | ighter brown solution. After 4.5 hours at
room 30 t SRBEBAT ,Mghg‘/?%éi‘%-ﬁon m xture was poured into 300 nL water,
stirred fogxshmigdgutes and then stored at 0 C overnight. The solids were
isolated by Ti1Ttrati on, suspended in nmethanol, filtered again, and dried
under high vacuumto afford the prduct as a yellow solid (3.190 g, 80%.
"H NVR (300 MHz, DMBO, 4) 6 1048 , I H C(OND, 7.95 (d, 1 H Jm2.4 Hz,
| 1 7 APR 2006 WD 03/ 037871 H 087 -6|_2 Ar12), 7.83 (s, 1 H Arfj ),

7.69 (d, 2 H J,= 9.0 Hz, ArH¥61 ‘S@ 1 H Joe= 2.7 Hz,
N o}

@

10 |
8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid (3-fluoro-4-morpholin-4-
yi-phenyl)-amide.

This compound was prepared from 8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-chromene-
2-carboxylic acid hydrochloride (Reference Example 1) and 3-fluoro-4-morpholin-4-yl-

15 phenylamine (Reference Example 16) as prepared in example 12, yielding a yellow solid.
(120 mg = 83%), LCMS - m/z = 467.6

Example 29
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ArH), 7.00 (d, 2 H J,=9.0 Hz, ArH & H3), 5.69 (s, 2 H OCH2O), 3.95 (s, 3
H OCH), 3.85 (t, 2 H J=8.0 Hz, OCH CH2Si), 3.75 (t, 4 HA- 4.7 Hz, OCH
CH2N), 3.10 (t, 4 H, J= 4.7 Hz, OCH2CH N), 0.94 (t, 2 H .[-- 8.0 Hz,
OCH2CHSi ), -0.04 (s, 9 H, Si(CH 3: Mass Spec.: 5 talc. for 17 APR 2006
[ ChH34Br N3OSSi +H] + Theor. mtt 588, 590; (bs. = 588, 590. Reference Exanple
27d: 6- Met hoxy-8-(4-nethyl -[1, 4] di azepan-1-yl)-4-(2-trinmethylsilanyl -
et hoxymet h®0/03/088rhol | ne- 2- car boxyl i ¢ aci d (4-norphol i n-Eeydeophieswy!| ) - ani i de.
To a yell ow green suspension of 8-brQgp-6-met hoxy-4-(2-trinethylsilanyl -
et hoxymet hoxy) - qui nol i ne- 2- car boxylic acid (Reference Exanple 27c)
(4-morpholin-4-yl- 10 phenyl)-amde (1.155 g, 1.96 mmol ), N nethyl
honopi perda- &-[§-0t-BBthyl-piperadid- 1 red-pxo-diidhrbmbn 2i- ¥ ) RiSthhibyBarfiho )aphBA]-0uS
t ol uene was added Pd2 ﬁdba‘% 2 ggyﬁsg ng, 0.098 mmol) and BINAP (0.358 g,
0. 58 rmotPPerafg- @Ay Re g etk e$iToun i xt ure becane |ighter in col or
upon treat TTEntI'thbtﬁp&ﬁ&MAfHP&@ﬁQ&ﬂ&h%-M&Hﬁ-}ﬁbﬁa}kﬁﬂ-ym%4ﬁmﬁmﬁﬁﬁct Ion

re

m xture was heat ed at ux _under nitrqgen for 17 hours. The clear brown

sol ut i on neaEboxylin acif RydracBigride (Refessnse Example 1) addddreming-phenylrpiperariaer purifi ed
Sol : LY ! ) il
y flash 1%&&%@&{&@;};3@%&&: Q%H@Eﬁglr%g'??ﬁ eﬁ%@ga% ) dhzggueﬂ?lf gt 0

50: 50 net hyl ene chl ori de’net hanol to Ire 89 g,
81% . ' Hanehow sdig. (@60 mernaXoe), BEMSS nyzgg486, | H N D, 7.73 (s,1 H ArH),
7.68 (d, = 8.9 Hz, A’\H & I16), 7.00 (d, 2 H Jo= 8.9 Hz,. ArH & HS),
6.94 (d, @M: 2.7 Hz, Adis), 6.66 (d, | H J,n 2.7 Hz, ArH7), 5.62 (s,
2 H OCH20, 3.87 (s, 3 H 20 Ck , 3.80(t, 2 H j--- 8.0 Hz, OCH CH2Si),
3.73 (t, 4 H .F= 4.7 Hz, - , 3.63 (t, 2 H J 5.9 Hz, ArNCH '
CH2CH2NCH3) , 3.33 (bs, 2 CHZNCHB), 3.09 (t, 4 H J= 4.7 Hz, OCH2CH
N), 2.97 (bs, 2 H ArNCH2 < INB9 _Lbs, 2 H ArNCH2CH2CH NCH3), 2.35
(s, 3 H NCHH3), 2.09 (bs, ] CH3), 0.94 (t, 2 H J= 8.0 Hz,
OCH2CH2Si ), -0.03 (s, 9 H _Mi ; Spec.: tale. for 25

[ C33H43NSCSSi +H] © Theor. 622; CObs. = 629. ef erence Exanple 28 1 7
APR 2006 WD 03/037871 PCT - 63 Prekar a1 on of

8- Br ono- 4- di net hyl am no- 6- nt hoxy- qui nol i ne- 2-carboxylic acid (4-

nmor phol i n- 4-yl - phenyl ) -am dé. Reference Exanpl e 28a:

GO G A B OB s GO i .
8- br oni®- phemlamide. 4- oxo- 1, 4- di hydr o- qui nol i ne- 2-carboxylic acid
4-{4-({1-[B-(4-Methyl-piperazin-1-yl)-4-oxo-4H-chromen-2-yl}-methanoyl } -amino)-
phenyl]-piperazine-1-carboxylic acid fert-butyl ester (Example 29) (160 mg, 0.3 mmol) was
dissolved ethyl acetate (20 mL) and cooled to 0°C. HCI gas was bubbled in slowly for 2
minutes. A solid began to precipitate, Methanol (3-4 mL) was added to dissolve this solid
15 and HCI gas was bubbled in for another 2 minutes. The mixture was concentrated under
reduced pressure and triturated with ether and dried under vacuum to yield a tan solid (100
mg, 76%). LCMS/ m/z = 448.6

Example 31
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20 6-Methoxy-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid (4-morpholin-
4-yl-phenyl)-amide:



(Reference Exanple 27b) (1.75 mmol) in 20 nL net hyl ene chloride was treated
w th oxalyl chloride (1.5 nL, 17.2 nmmol) and catal ytic di net hyl forntam@ﬁ 0
(3 drops). The reaction m xture bubbl ed vigorously and becane cl eareJ %ﬁ
reaction was heated at reflux for 2 hours, cooled to roomtenperature, and
concentrated to a Qale yel l ow solid (kept under 10 nitrogen). To a yellow
sol ution of WhTIBH chioride in 20 nL methyl ene chl ori dePGEEERGI8H 4-

nor phol i noaniline (0.347 g, 1.94 nmol )-gand diisopropylethyl amne (1.0 ni,
6.1 mmol ). The solution becane orange and gas evol uti on was observed.

Wthin 30 mnutes, solids began to precipitate fromthe solution. The

reacti on was st&MctbQKYaﬁ-@rththyl*Bmplwa-tlw1b4*m§¢-4h.1-qmmenﬂﬂamYmcndjs wer e

oroduct  (eimioh GEBrARF ERIE 0 5 S B SG, Tl L7, O

C(O)NI 31, i ybaisadit 2.66 oD, dinfahylanibbpytidine20 ESbZ:atalﬁm))anﬂ 70 (d. 2

H J= 9.0 He, H rt 01 .(d,
Teo’0 b, APl evhlbisd narphafi - Viphiine @665, 3 Hhiplf e tissolveg iy’ Gy

CHN), 3% ]cﬂmé&lylfdi-mhhld& 100 &mnm ™.5 nimssnﬁmms adld¥t Gnd mrm’eﬁhe

[ CZvHi 9Br CIN3Q3+H] © Theor. mz_= 476, 478; bs. = 476, 478. Reference

Exanpl e zsﬂﬂm%atwmnweamf%w hesrsdhg wﬁw“&a A5 FOTGRNtAId PGB YYIUE  aci d

(4- nor phol dnﬂttﬂ: ¥didud %E'Eirlm@ded@@mén SRbre 40U mL) and saturated aqueous sodium \

8- br ono-'4- chl oro-6 oxy qui nol i ne- 2- car box I|c acid (4-

nor phol i n- cawonyﬁéﬁw aHe QESaPIRAANSF BALEPER d e Op) vacgum-fiftered agd 7 mmol )

in 100 M oo20n@attl Maeh VREGY! TRIFeSiBud Was P%h_ ﬁﬂ‘ﬂﬁéﬁ%ﬁ?ﬁﬁ%ﬁo&ﬁ?&%ﬁxﬂtmw Cin

a Parr bonmb. The initial pressure was sl a remal ned at
appr oxi Hat386 petdanab i chlospfown andtheptgiterated m;th eﬁ!e%f@tmiﬁn ayelovepayrdet (1.6 8 =G39k)
tenperatu opGen a to afford the crude product as a br.own
sol id. Purﬁ%M%atl on&-{)gﬂé?? |2g4g%?q'ﬂ3| ng a gradient of 100:0 to 95:5
met hyl ene Exahipe32je: met hanol afforded the cl ean product (0.142 g, 92%. 'H
NVR (300 MHz, DMSO, 30 d6) 8 10.28 (s, 1 H C(ONH, 7.90 (d, 1 H IJm2.7
Hz, Art), 7.69 (d, 2 H J Arlr& lei ), 7.60 (s, | H Art), 7.41
(d, I H Jme 2.7 Hz, ArH?’?) 2 H Jo 9,0 Hz, Art & H5), 3.96 (s, 3
HOCH)375(t4HJ: IhFH 310(t,4H,J:4.8 1 7 APR
: 1 CHN), 3.08 (s, 6 H NOC.,_3)
2); Mass Spec.: talc. for [ C24H19Br C Theqr. mlz = 485,487; bs. =
485, 487

6-Mcthoxy~8-(4amethy1-pipcrazin-1-yl)-4-oxo—4H—chroméne—2—carboxylic acid [4-(4-
15 methanesulfonyl-piperazin-1-yl)-phenyl}-amide.

This compound was prepared from 6-Methoxy-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-
chromene-2-carboxylic acid hydrochloride (Reference Example 2) and 4-(4-methanesulfonyl-
piperazin-1-yl)-phenylamine (Reference Example 12) as prepared in example 1, yielding 2
vellow solid. GC/MS (EI, M+) m/z = 556 '

20 Example 33



Ref erence Exanple 29 5 Preparation of

6- Fl uor o- 4- met hoxy- 8- (4- met hyl - pi perazi n-1-yl)-qui noline-2-carboxylic 1 ?(AgR 2008
Ref erence Exanpl e 29a: 8-Bronp-6-fl uoro-4-net hoxy-qui nol i ne-2-car boxylic
acid methyl ester Into a 150 nL 3 neck round bottom fl ask equi pped with a
reflux condenser, magnetic 10 stirrer and nitrogen inlet is placed 2.0 g
(6.76 mmol , MOBBRIEv.) of 8-Brono-6-fl uoro-4- oxo- PCT/SE02/01987

1, 4- di hydr o- qui nol i ne- 2-car boxylic aci-82rethyl ester. This material is then
di ssolved in 50 m, of NWP. Then 300 ng (7.44 mol, 1.1 equiv.) of a 60%

di spersion of sodiumhydride in oil is cautiously added portion-wise to the
sol uti on d-Methony-Bdéérnpiathyi-piperazin- lyd)-HerodBrdFomene?-caghoxrlicoasid (3ichigracht i ng t hat
formation 107} 3 curred, with hydrogen evolution. 15 Stirring of
t he anionlg%PE ?bn #gﬂggﬁ??ﬁ%éd for one hour, then 1.14 g, 500 L (8.04 mmol,
1.2 equiv.) ofThisedmpeundarae preparad frem 6:Mathoxy-8-GHrmethyhpiperazin-ird)-4-excadl-oned t o

react for houyr s iti.Qqn th i I nched. wvith 20 nL of
water. Thehngd SRl slaaisrbo B nchnBiet Bl ) s EhERRGEH, ' 70 T
col | ect el dvyildbld 3-¢tAdro-adrmorphetin-daplsphentylanink (Magbeidge)as grepared inExampled 20

met hyl ated.qat eri as,.2. 9 col o s solid. 20 Mass Spec.
talc. for W%&g@i@w¥i}é5%qé%ﬁ%@€@%4’§§% Obs. = 314, 316

Al ternati vedamplés 0 a 100 nL 3 neck round bottom fl ask equi pped with a
reflux -‘condenser, nitrogen inlet and magnetic stirrer is placed 350 ng
(1.17 mol, 1.0 equiv.) of 8- b

Br ono- 6- f | uor o- 4- oxo- | , 4- giQ
and 242 ng (1.75 nmmol, 1.5
20 nL of DWVBO then 25 heated

ol i ne-2-carboxylic acid nethyl ester
material is suspended in
e anion formation of the

ani on i s apparent when the m xtlure dqudy. The m xture is all owed
to cool to 35 C then 331 ng, L (2.%8 o~equi v.) of nethyl iodide
are added and stirring is continded for 2 hr. At jthelend of this 1 7 APR
2006 WO 03/ 037871 PCT/ SE02/ 01 -65 tinme it is ole(,euchined if the reaction

is conplete by LC M5. Upon co etion the mxture is poured into 200 nL of
wat er and the solids which formare collected by filtration and washed wth

water to @-M@thgfﬁs-gﬂ;méﬁﬁo@ipé}ﬁziﬂ-@%I)&-Mk%&@n@i-@ﬂgﬁyﬁ@faéi@ (3-fhorbA9-
Ref erence Exanpl’e 29b:

6- FI uor ¥t marphalis Ayl phenylrastiggs| - pi per azi n- 1-yl) - qui nol i ne-2- 5 carboxylic
acid methyl esgf oLhidind wasHhare it SimdtIy B- QMR Jibdin- G LR th a
refl ux condenser, nmnagnetic

chromene-2-carboxylic acid hydrochloride (Reference Example 2) and 3-fluoro-4-moipholin-

4-yl-phenylamine (Reference Example 16) as prepared in Example 12, yielding a yellow

solid. (55mg = 61%), LCMS - m/z =497.5

15 Example 35
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6-Methoxy-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid (2-methoxy-4-
morpholin-4-yl-phenyl)-amide. _
This compound was prepared from 6-methoxy-8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-

20 chromene-2-carboxylic acid hydrochloride (Reference Example 2) and commercially



stirrer ‘and nitrogen inlet is added 2.1 g (6.68 mmol, 1.0 equiv.) of
8- Brono- 6-f | uor o- 4- net hoxy- qui nol i ne-2-carboxylic acid nethyl ester 17 APR 2006
(Ref erence Exanple 29a) (122 ng, 0.134 nmol, 0.02 equiv.) of tris

di benzyl i di neacet one di palladium 499 ng (0.802 nml, 0.12 10 equiv.) of
racem c 2, 2'-bis(di phenyl phosphino)-1,1"-binapthyl and I g of 4 A nol ecul ar
sieves and SPOMWOIE1dry toluene. To the stirred suspensi oRCT/SE@28e987 added
736 ng, 815.tL, (7.35 mml, 1.1 equiv.g3af 1-methyl pi perazine, followed by
3:05 g (9.35 mol, 1.4 equiv.) of cesiumcarbonate. The m xture is then
heated to 80 C for 36 hr. At the end of this tinme conpletion was nonitored

by LC M5 amahﬂablesz-mémm-ﬁlﬂotphoﬁn%hmylwﬁnm as/peepired debampieni2d t o be
conpl ete |t om r re.th iltered through a plug of
cefite, wt Jé’ bﬁ'i( %6%%@%6?1’% gg/b‘éroducts. Purification by
fl ash chrwhy using a gradient of 5 to 20% net hanol in nethyl ene

chloride as eluent vyielded 2.0 g, (90% of the desired product. Mass Spec.:
talc. for [CnH20FN303+H]' Theor. ?
: _perazin-1-yl)-quinoline-2- carboxylic

29c: 6- Fl uor o- 4- net hoxy- 8-

acid Into a 125 nL erl enneyer pnt ai ning 30 nL of THE and 30 m, of
nmet hanol is placed 2.1 g (6. 3\pe | N

6- Fl uor o- 4- met hoxy- 8- ( 4- et hyl - di per0012| I-y i nol i ne-2- carboxylic acid
met hyl ester (Reference Exanpl 9b). Td@t hi's_seluti is added with
stirring 25 30 nL of water in|whigh is dissolved 1 (6.9 mol, 1.1

equi v.) of lithium hydroxide hydrate. This solNyti®n is allowed to react
for 1 hr then is quenched with mL of 2N HC solution. The solution is

then filtered and the solids washed with 10 nL of 0.5 N HCl solution. The

combi ned &f igl A c ﬁg&; E,de -c%:"_bu (AR of the.solid

yel | ow pr o] u%%tﬁs g[ eﬁﬁ%gﬁg% 3&6)-43 41&%/5&&%%3 Llccagﬁf(%r [C

]F-’g'll_'“/ ggglgggfg%?omh@Mylmtzsnlemﬁeszo Obs. = 320 1 7 APR 2006 WO 03/037871

pi per azi nyl ) - N— ? -“or phgﬁ%ﬁéﬁﬁ%&ﬁ Ir}i(ét%f Seti-piperazin] YA ox - de. 5

(8R(1f1 met hy Ichrbmpnerk—ca‘boxyjab )exdhp&m%@ﬁke&nn&&emmi@yﬂ#ﬂhmxﬁhgw-qb Rll (Izlrl de
ef erence _Exanpl. ed.in a r,ous N,

di met hy|foPE%ﬂ¥f‘§E“ %fﬁf"%’%ﬂlﬂé@ﬁwgﬁl‘ﬁ% VA %‘W’ﬁﬂ%ﬁx e added

to give 18 9%y = 786), LCMSm/ERe19BGI | owi ng were added in order.

1- hydroxybenzotn gzol e (HOBt (205 ng, nol)),

= 334; (bs. = 334 20 Reference Exanple

v K(°

6-Methoxy-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid [4-(2,6-
dimethyl-morpholin-4-yl)-phenyl]-amide.

15 This compound was prepared from 6-methoxy-8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-
chromene-2-carboxylic acid hydrochioride (Reference Example 2) and commercially
available 4-(2,6-dimethyl-morpholin-4-yl)-phenylamine (Maybridge) as prepared in Example
12, yielding a yellow solid. (70mg = 49%), LCMS - m/z = 507.5



O- (I H Benzotriazol -1-y1)-N, N, N , N- pent anet hyl ene-uroni um tetrafl uoroborate
(TBTU (435 10 ng, 3.1 nmmol )) then 4-(di methyl am no)pyridine (25 nyg). ff;tAepR 2006
stirring for 5 min at room tenperature, 4-(4-norpholinyl)aniline (Reference
Exanple 21) (220 ng, mmol ). The reaction stirred overni ght at room
tenperature. The solution was concentrated in vacuo, the renains were
partiti onedWSEBREBA chl or of orm | sat urated sodi um bi car borcavsEp2/eesT act ed
(x3) with chloroform dried (MJSO4) aggl—concentrated in vacuo to give the
crude product. 15 Chromat ography on silica (230 - 400 nesh ASTM and el uting
ethyl acetate followed by 2.5-5% nethanol / chloroformgave 190 ng (%

yi el d) of Exampledst hyl -1 - pi perazi nyl)- N

[ 4- (4- mor phol i nyl ) phenyl ] - 4- oxo- 4K benzochr onene- 2- car boxarm de as a yel | ow
solid (np 217-218 deconpdsition dnhd nelt 244-247C). LG/ MBS (Mrl) miz = 449.

Exanple 2 20 1 7 APR 2006003 71 PCT/ SEO2/ 7 -67 2- {
- met hanoyl
Qpe s~ conpound was prepared

1-[4- (2- Met hoxy- phenyl)-pip

-S-(4-net hyl - pi perazin- | - _

from 8- (4- Met hyl - pi perazin-| - mene 2-carboxylic acid

hydr ochl ori de (Reference Ex 1) afd congefcially available 1-(2 5
Met hoxy- phenyl - pi perazine (Al drijch) via the sanme procedure used in exanple
1, yielding a yellow solid. (MtH) mz = 463. Exanple 3
2-{1-[4-(1-Acetyl -2, 3-di hydr o+l Hi ndol - 6-yl)

pi perazin-1-yl]-nmet hanoyl } - 8- (|4- met hyl - 10 pi perazin-|-yl)-chronen-4-one.
Thi s C0W@W&b&@%—ﬂ?ﬁ&ﬁﬂ%m-yl)24-oxo-4H-chromene-2-carboxylic acid (3-morpholin-

8- (4- Met hyl - pi perazin-1-yl)-4-0x0-4H chronene- 2-carboxylic aci

hydr ochl oﬂi’ﬂ‘éh"(%fa&*%ce Exanpl e 1) and 1-(6-Piperazin-I|-yl-2,3-dihydro-

i ndol -1 syl ) -et Edtpo %%M@J p%j,d'zﬂ,- =
;/inelodi naya)ygl?lggv soI(niﬁ‘i(;‘é;Vﬁ\ﬁr ( M+H) m?ﬁé‘ﬁ%{%s(“% fa | e 4%%)&4%

2- Chl or o- shre@=1¢2fegquwﬁwiqﬁyydr?ﬂhmdamfe¢ng¢|Eixampls% -aermdplind2l-y| | - net hano
yI'}- Pl pepRdh e RireRAEAEIDId 185 as prepared in Example 12, yielding a yeliow solid.

(80mg = 60%), LCMS - m/z = 479.5

Example 39
0
A0 |
YL
N 0
(] T

/ﬁ

N
N ~""oH
|
6-Methoxy-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid {4-[4-(2-
hydroxy-ethyl)-piperazin-1-yl]-phenyl}-amide.

10

This compound was prepared from 6-methoxy-8-(4-Mcthyl-pipcrazin—l-yl)—4-6x0:4H-
chromene-2-carboxylic acid hydrochloride (Refcrcnce Example 2) and 2-[4-(4-amino-
15 phenyl)-piperazin-1-yl]-ethanol (Reference Example 19) as prepared in Example 12, yielding
a yellow solid. (80mg = 60%). mp = 211.5-212.2 (dec.), MS - base peak at m/z =492 by
positive ion and m/z =490 by negative ion CI



17 APR 2006 WD 03/037871 PCT/ SE02/01987 -68 This conpound was prepared from
8- (4- Met hyl - pi perazi n-1-yl)-4-oxo0-4H chronene- 2-carboxylic acid 17 APR 2006
hydrochl ori de (Reference Exanple 1) and 2-chl oro-5- pi perazi n-1-yl
benzonitrile (Reference Exarrpl e 9) as prepared in Exanple 1, yielding a
yellow solid. M5 (MrH) mz 493. 5 Exanple 5 2-{

| -[4-(4- Met FoR93/43/hy| ) - pi per azi n- PCT/SE02/01987

| -yl'j - met hanoyl ) - 8- (4- net hyl - pi per azi nBB-—yI )- chronen-4-one. This conpound
was prepared from 8-(4-Methyl - pi perazin-1-yl)-4-o0xo-4H chronene- 10
2-carboxylic acid hydrochloride (Reference Exanple 1) and commercially

avai | abl e Examplé 4h) 1- (4- Met hoxy- phenyl ) - pi perazi ne as prepared in exanpl e
1, yielding a yellow solid. M5 (MMH mz = 463. Exanple 6 15

8- (4- Met hyl - pi perazi n- 1-yll ) - 4- oxd} 4H chr onene- 2- car boxylic acid

(5-furan-2-yl -1 H pyrazol © myde. This conmpound was prepared from

8- (4- Met hyl - pi perazi n-1-yl) chrorrene 2- carboxylic acid

hydr ochl ori de (Reference Exakg s G 2 qvai | abl e 5-furan-2-

yl - 1H pyrazol - 3-yl am ne (Mayldridge) as prg i xgmple |1, yielding a
yellow solid. M5 20 (M+H) ' 2HE O 03/ 037871 -69

Exanpl e -7 PCT/ SEO2/ 01987 :
8- (4- Met hyl - pi perazi n-1-yl)> x0- 4H chr onene- X car boxyl i ¢ aci d
(4-imdazol -1-yl -phenyl)- amjde. 5 This conpound was prepared from

8- (4- Met hyl - pi perazi n-1-yl) - 4- oxo-4H chronene- 2-carboxylic acid

hydr ochl ofgLidethétyes-ef-peGel ﬁfm -yh)-4-a06l48 QhFoRiene-al davboryR) derih 214

i m dazol - 1-yl - phenyl ami ne (Al drjch) as prepared in Exanple 1, yielding a
yel | ow sofdph 038'4‘% ¥)-phenyi-amide.

5 This compound was prepared from 6-methoxy-8-(4-Methyl-piperazin-1-yl)-4-oxo-4H--

chromene-2-carboxylic acid hydrochloride (Reference Exampile 2) and 1-(4-amino-phenyl)-1-
morpholin-4-yl-methanone (Reference Example 14) as prepared in Example 12, yielding a
yellow solid, (170mg =80%), LCMS - m/z = 507.5

@’%Q

6-Methoxy-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid (3-cyano-4-

10

morpholin-4-yl-phenyl)-amide.
This compound was prepared from 6-methoxy-8-(4-Methyl-piperazin-1 -yl)—4-oxo—4H—
chromene-2-carboxylic acid hydrochloride (Reference Example 2) and 5-amino-2-morpholin-
15 4-yl-benzonitrile (Reference Example 15) as prepared in Example 12, yielding a yellow solid.
(120mg = 57%), LCMS - m/z = 504.5



3
Exanpl e 8 10 8- (4- Met hyl - pi perazi n-1-yl)-4-o0xo0-4H chronene- 2-carboxylic acid
(4-11, 2, 3]thiadi azol -5-yl - phenyl)-am de. This conpound was prepared from
8- (4- Met hyl - pi perazin-1-yi)-4-o0xo-4H chronmene- 2-carboxylic acid
hydrochl ori de (Reference Exanple 1) and 4-[ 1,2, 3]thiadiazol-5-yl 15 17 APR 2008
phenyl am ne (Reference Exanple 10) as prepared in Exanple 1, yielding a
yellow solid. M5 (MtH)nlz - 448. Exanple 9 1 7 APR 2006 WO 03/037871
PCT/ SE02/ 019&Mh303871 PCT/SED2/01987
8- (4- Met hyl - pi perazi n-1-yl)-4-oxo-4H chg omene- 2-carboxylic acid 4-]
1,2, 3] thiadi azol -5-yl - benzyl ami de. Thi's conpound was prepared from
8- (4 Met hyl - pi per azi n-1-yl ) - 4- oxo- 4H chronene- 2-carboxylic acid
hydr ochl o@ﬂm#ﬂej erence Exanple 1) and commercially available 5 (Maybridge)
4-11, 2, 3] thiadi azol -5-yl - benzyl am ne as prepared in Exanple 1, yielding a
yeIIowsolld M5 (MtH) nlz 0. Exanple 10 0
8- (4- Met hyl - pi per azi n/D X0- 4H chr onene- 2- car boxylic acid
(4-(4-acetyl -pi perazin-I- phenyl) am de. This conpound was prepared
from 8- (4- Met hyl - pi perazi'k Rk chromene- 2-carboxylic acid
hydrochl ori de (Reference Exanp 4- (4- am no- phenyl) - pi per azi n-

| -yl ]-ethanone (Reference anple 01) 2 din Exanple 1, yielding a
yell ow solid. M5 (M+H) 499. 15 Exanpl i
hr

1118- (4- Met hyl
pi perazi n-1-yl) - 4-oxo-4H mene- 2- car boxyl i uj‘([ﬂ - met hanesul f onyl -

pi perazi.n- | -yl)-phenyl]-am de. This conpound wasl]pregared from
8- (4- Met hyl - pi perazi n-1 -yl ) 4-oxo-4H chromene- 20 carboxylic acid
hydr ochl or| de (Ref erence Exanpl e 1) .and_4-(4-net hanesul fonyl - pi perazin 1 7

APR 2006 4[4- {1-[6-Methcxy-8-(4—methyl-pxpcrazm 1-y1)-4-0x0-4H-chromen-2-yl]-methanoyl } -
amino)-phenyl]-piperazine-1-carboxylic acid fert-butyl ester.
5 The 6-methoxy-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid

hydrochloride (Reference Example 2) (1.04 g, 2.93 mmol) was placed in a 250 ml 3-neck
flask under nitrogen and it was dissolved in 50 ml of DMF. The solution was treated with
triethylamine (1.22 mL, 8.79 mmol) followed by HOBT hydrate (0.90 g, 5.9 mmol) followed
by TBTU (1.88 g, 5.9 mmol) and then followed by DMAP (0.056 g, 0.46 mmol). The mixture

10 was stirred for 10 minutes and then it was treated with 4-(4-Amino-phenyl)-piperazine-1-
carboxylic acid zert-butyl ester (Reference Example 17) (0.81 g, 2.9 mmol). The mixture was
stirred for 15 minutes and then it was treated with triethylamine (0.41 mL, 2.9 mmol}. The
mixture was stirred at room température for 18 hours and then it was concentrated (1 mm Hg
pressure, 45 C bath) to give a dark liquid. The concentrate was treated with 80 mL of

15 saturated aqueous sodium bicarbonate and extracted with ethyl acetate forming a suspended
yellow solid in the organic layer. The solid was filtered off, washed with diethyl ether,
washed with water, and vacuum dried (0.1mm Hg pressure @ 25C) to give 0.36 gram of a
yellow solid, ML.P. =232.3-232.8 C. .
Proton NMR and CI mass spectral analyses were consistent for the desired product (m/e =

20 578 by positive ion CI and m/e = 576 by negative ion CI).
The aqueous layer was extracted twice with ethyl acetate, dried over magnesium suifate,
filtered, and concentrated to give 1.35 gram of a dark semisolid. It was triturated with diethyl
ether and allowed to stand at room temperature as a solid formed. The solid was fiitered off,
washed with diethy! ether, and vacuum dried at room temperature to give 0.4816 gram of a

25 yellow solid. CI mass spectral analyses was consistent for the desired product (M/Z =578 BY
positive ion CI AND M/Z = 576 by negative ion CI).



WO 03/037871 PCT/ SE02/01987 -71 1-yl) phenyl am ne (Reference Exanple 12) as
prepared in Exanple |, yielding a yellowsolid. M5 (MtH) nmlz = 526. Exarrgl e
12 5 8- (4- Met hyl - pi perazi n- 1-yl ) - 4- oxo- 4H chr onene- 2- car boxyl i ¢ acid 17 APR 2006
(2- met hoxy- 4- nor phol i n= 4-yl - phenyl ) -am de.

8- (4- Met hyl - pi per azi n-1-yl) - 4- oxo- 4H chr onene- 2- car boxylic acid

hydr ochl ori d¥0 03/&8&r ence Exanple 1) (0.10 g, 0.35mvl), HEBYSEYDORE g,

0. 7nrnol), TBTTJ (0.225 g, O.7mmol), 4gAdinmethylam no) pyridine (0.01 g,
catal ytic amount), triethylamne (0.15 nmi, 10 1.04mml), and comrercially

avai | abl e 2- net hoxy- 4- nor phol i n- 4-yl - phenyl am ne (SALOR) (0.08 g, 0.38mmmvl)
wer e di ssomeﬂgiemdi nmet hyl formam de (2.5 nL) and stirred at room

tenmperature overnight. Ethyl acetate (150 nL) was added and-the resulting

m xture was washed with water (3 50 nm.), dried (Na2SCa), filtered,
concentrated under vacuum 2Dy i
(85 ng, 54% . LCVs: mz = 480

. conpound was prepared from
8- (4- Met hyl - pi perazin-1-yl)-4- a¥Q- 4H chd oneRw 20 carboxylic acid

hydr ochl ori de (Reference Exarrg:jé) and commer ci I}hvai | able 3-chloro 1 7
APR 2006 WD 03/037871 PCT/ SE0R[ 01987 -72_ 4-nor phel i iNd-yl - phenyl am ne

(Maybridge) as prepared in Exanple 12, yielding a yellow solid. (110 ng =
73%, LCMS - mz = 483.5 Exanple 14 5

(il ooy SAMRRY sl el it S BAREE AL RO B Sy,
8- (4- Met hy_!-ybplpmyla-zmiﬂel -yl)-4-oxo-4H chromene- 2-carboxylic acid _
g och g1 S (e SRets FARLS dnalbashth A IR e 2RI 21 1
(55 10 nyma@sfoyl}Ciiino)-phredybpiperazine-1-carboxylic acid tert-butyl ester (Example 42) (0.792
gram, 1.37 mmol) was placed in a 50 ml round flask under nitrogen and it was dissolved in 15
ml of methylene chloride. The solution was treated with 15 mi of trifluoroacetic acid (195
mmol) to give a dark solution and it was stirred at room temperature for 18 hours. It was
10 concentrated to give a brown foam. The foam was treated with 30 nil of saturated aqueous
sodium bicarbonate and it was stirred at room temperature as a yellow solid formed. The solid
was filtered off, washed several times with water, air dried and dried under high vacuum (0.1
mm Hg pressure) to give 0.493 gram of a yellow solid, M.P. = 203.6-204.7 C.
Proton NMR and CI mass spectral analyses were consistent for the desired product
15 (m/z = 478 by positive ion CI and m/z = 476 by negative ion CI).
Example 44-54 )
The following examples were prepared in parallel by acylation of 6-methoxy-8-(4-
methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid (4—piperazin—l-yl-pheny1);]_
amide (Example 43) in an Argonaut Quest synthesizer. .
20 The piperazine side chain was derivatized in parallel fashion using eleven different
commercially available acylating and sulfonating reagents. The resins used were Argonaut
Tech polystyrene amine resins. Each 5 mi Quest tube was charged with 0.010 gram (0.021
mmol) of the starting N-H piperazine and 3ml of methylene chloride followed by 4
equivalents (0.08 mmol) of PS-DIEA resin (diisopropylbenzylamine PS resin) to scavenge
25 HCI. Each tube was then treated with an acyl chloride, sulfony! chloride, or isocyanate (2
equivalents of each) followed by a little more methylene chloride. The tubes were sealed

under nitrogen, and stirred for 3 hours at room temperature. The mixtures were then opened



Exanpl e 15 8- (4- Met hyl - pi perazi n- 1-yl ) - 4- oxo- 4H chr onene- 2- car boxyl i ¢ acid
(2, 5-di et hoxy-4- norpholin-4-yl-phenyl)-amde. 15 This conpound was pf 2R Q606
from 8- (4- Met hyl - pi perazin-I|-yl)-4-o0xo-4H chronmene- 2-carboxylic acid
hydrochl ori de (Reference Exanple 1) and commrercially avail able 2, 5-

di et hoxy- 4- nor phol i n-4-yl - phenyl am' ne (Aldrich) as prepared in Exarrpl e 12,
yi el di ng a wgedsesvisol id. (80 ny 50% , LCI\/IS - m z = S53¥cfisto2/drg7 APR 2006
WO 03/ 037871 PCT/ SE02/ 01987 - 73 Exarrp E

8- (4- Met hyl - pi perazin-1-yl)-4-oxo- 4H—g romene- 2- car boxylic acid
(4-cyanonet hyl - phenyl) am de. 5 This conpound was prepared from

8- (4- Met [ nfpg@ irdls eI

hydr ochl %dé'(e&h@%g?g?m?@"ﬁ -10§ andj conners%?lglafegﬂav%ﬂlﬁ

ani no- phmyn)toa@epmuaw F’K@SS(WIGMM)“IW%&@W@@ThmmM\V@e ac_aledwnél ding a

éel( lzl-ovl\\/letsg%ﬁngpl per a2| n- alndﬁfé{%!l?&%éwlfﬁy t%glﬁléﬁ.ggﬁ C%(E)%l}; (%Zth%gapducs'

(1H i ndol 'H&p;dac)twta methacharaﬁanzndd)g rl‘mi.mmass\mcmlepalyada.ddnmm found to be

yciroort GFRRE RS2 BEY B el WER Arar R EaBiigie,

i ndol - 5- ydsmylfaeieteﬁhﬁmmiﬁfmmqn&rtmwmghfﬁmeqcﬂm sdlectivitiegl di ng a yel | ow
solid. (35 = 15 29%, LCMS - nlz = 401.6 Exanple 18 1 7 APR 2006 WD
03/ 03787 EASHPleAd] SE02/ 01987 |

8- (4- Met hyl - pi perazin-1-yl)-4-
[ 4-(1-norpholin-4-yl- t hanoyl
from 8- (4- Met hyl - pi peraz

0- 4H chr onmene- 2- car boxyl i ¢ acid
-phenyl ] -am de. This conpound was prepared
- 0X04H- chr onene-

E;J | @

6-Methoxy-8-(4-methyl-piperazin-1-yl)-4-0xo-4H-chromene-2-carboxylic acid [4-(4-
10 propionyl-piperazin-1-yl)-phenyl]-amide.
This compound was prepared from 6-methoxy-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-

chromene-2-carboxylic acid (4-piperazin-1-yl-phenyl)-amide (Example 43) and commercially
available propionyl chloride (Aldrich) via the parallel synthesis described above. MS - base
" peak at m/z =534 by positive ion CI
15 Example 45

. O
I

0"8\\
O

6-Methoxy-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid [4-(4-cthane
sulfonyl-piperazin-1-yi)-phenyl]-amide. MS - base peak at m/z =570 by positive ion CI



“Z-carboxytitc acid hydrochl ori de (Reference Exanple 1) and

1- (4-am no-phenyl)-1 5 norpholin-4-yl-methanone (Reference Exanpl eCl\/g)] 2 z[]{]ﬁ
prepared in Exanple 12, yielding a vyellow solid. (21 ng = 15%,

= 477.6 Exanple 19

8- (4- Met hyl - pi per azi n-1-yl) - 4- oxo- 4H chr onene- 2- car boxylic acid

(4- (2, 6- dunetdydns7std norpholin-4-yl)-phenyl]-am de. This seiRaRbhsnas
prepared from 8- (4-Methyl - pi perazin-1 -yl,) - 4- oxo- 4Hchromene- 2-carboxylic

aci d hydrochl oride (Ref erence Exanpl e and comrercially avail able 4-(2, 6-
di et hyl - nor phol i n-4-yl)-phenyl am ne (Maybri dge) as prepared in Exanple 12,
yielding a yelfaiapbidd: wa@%mdfm%ﬂlb (- 1.p1p41%zl }1%%&&_%' e 20

8- (4- Met hyl - pi pera2| n-1-yl)-4-oxo- 4I—I—chronene - carbox

[4-(4-f1 ummWymWHjmmwel-ymegy%Mdﬁums 4}rapg eomuiercialiin

8- (4- Met hy, c acid

hydr ochl or’% 88&@%@%@%%@ l‘é&béaﬁogﬁ?ﬁ‘éﬂ&&@ ﬁ%ﬁmﬁrﬁ’%’ﬁ'gﬂ%‘"“g %fgﬁ%%t#% ®4-(4 1 7 APR
2006 WO 0FE:funffledé PCTI SED2/ 01987 -75 fl uoro- phenoxy) phenyl anti ne
(Maybridge) as prepared in ExanpLe 12, yielding a yellow solid. (110 ng =
77%, LCMS - mz = 475.6 Exanplef21 | 5

8- (4- Met hyl - pi per azi n- 1-9 2 (&"~pr phol i n- 4-yl - benzooxazol - 2-yl ) - chronen- 4-
one. 8-(4-Methyl - pi perazi - oxo- 4H chrorrene- 2-carboxylic acid
hydrochl ori de (Reference

ON 1.85mmol) was placed in a 25

mL 3-neck flask under nitrogen gnd | r ea ith PPA (6 g). The m xture was
then treated with the prepg i nt.e®med
hol

4- am no- 3- hydr oxyphenyl nor ne (0.43 g of - mure, -2mol ). The 10

m xture was stirred and he in an oil bath N5C or 3 hours to give a
dark liquid. The mxture cooled to roomtenpergiure and treated with 10
mL of er to give a dark ol ution. The solutionPwgs slowy neutralized

wi th I Naqueous sodi umxﬁ_/drom de to pH7 as .a solid fornmed. The solid was

col | ect ed o-Mathpeud-tepethyl-pipsraga- vmll-ﬁomﬂféwchw&enearqaémylmm [4¢uum dri ed at
roomte solid. TLC (10%eOH in CHC13 15
”pglnﬁéo \Atgﬂ%uﬂf&eg{ Pedzifia - )?ﬁen {]Qﬁ&g (

on Si A2) 2 | o conponren 5 and several |ower Rrm nor
conponent s. Th&his serhpakndiaves prepared Fow$-methexysS(4mathybpiperazind y)sbokoEl-

bi car bonat Sroffend- 9%%5%9 g&@(&’-ﬁﬁ:&r&ﬁ IV\@Sphenyl)-amlde (Example 43) and commercially
10 available dimethylsulfamoy! chloride (Aldrich) via the paraliel synthesis described above, MS
- base peak at m/z =585 by positive ion CI

Example 47

/0

© \©\N/\

ETJ K/NZ)/N/\

'4-[4-({ 1-[6-Methoxy-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromen-2-yl]-methanoyl } -
15 amino)-phenyl]-piperazine-1-carboxylic acid dimethylamide.

This compound was prepared from 6-methoxy-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-
chromene-2-carboxylic acid (4-piperazin—l-yl-phenyl)-ami&e (Example 43) and commercially
available dimethylcarbamyl chloride (Aldrich) via the parallel synthesis described above. MS
- base peak at m/z =549 by positive ion CI

20



filtered off, washed several tinmes with water, and air dried to give 0.65 g
of a dark gray solid. TLC showed the sanme conponents seen previously? APRISE
spectral analysis showed nie = 447 by positive ion U and me = 446 by
negative ion Cl. The solid was dissolved in 2% nethanol 20 in chl orof orm and
it was chromat ographed on a Megabond Elute silica gel colum (10 g of SiQ2)
usi ng 2% mtdwngis7i n chl oroform The slightly faster R paldgeyoig@nponent was
concentrated to give 0.0188 g of a yepjow solid. C mass spectral analysis
showed rate = 447 as the base peak by positive ion CI. The solid was
recrystallized in nethanol to give 0.0178 g of a yellow solid with a

mel ting [Exagipled8 158. 1- 158. 8C. Proton NMR (CDCl 3) and CI nass 25 spectral
anal yses were consi stent for e desired product (mz - 447 base peak by
positive ion O and rn/z =-446 base peak by negative ion Cl). 1 7 APR 2006
WO 03/ 037871 Exanpl e 2 SE02/01987

8- (4- Met hyl - pi per azi n- 1-
(2- hydr oxy- 4- mor phol i n- 44 Ry L Napkde. 5

8- (4- met hyl - pi per azi n-1-yl|) - 400xo AH- ¢ ene- 2- carboxylic acid

hydrochl ori de (Refer en{%arrpl edl) (NQ.3*3 1.16 mmol) was placed in a

100 nm. 3-neck flask und itrogen and it s dissolved in 20 nL of DM-.
The solution was treate h triethylam ne \(QN49nL, 3.5mmol) followed by
HOST hydrate (0.36g, 2.3 |) fol | owed by TBTU (Qr7¥\g.~ 2.3nntol) and then
foll owed by DVAP (0.020 g) The m xture was stirped for 10 m nutes and 10
then it was treated with 4-am no-3-hydr oxyphenyl nor phol i ne (Reference

exanpl e 24#-({ D@Me&gygy—&-(%mcnhy@iperazﬁhla-yl)i-‘kom%‘l-whsmsm-izﬂrl]enieﬁlmoyn}S m nut es and

then it \é”{; I 7 m, 1.2 mml). The m xture was
stirred at 1 BE&&@% era ure ﬁﬁ.’f’%‘ S'}Eélg%%d then it was added to a
sol uti én of 5'muﬂtomﬁoumhwwmmda‘cpmmmwt(mnmh;&pipamma-yla-ndaxti@Hnt L of

wat er . mxt re vva cted.4 acget a dried over 15
magnesi uﬁﬁ'g 8”{’9 %@aplﬁﬂﬁ’%&ﬁtgﬁwm ete(gx%{lg}ggg’sﬁéﬁb SHAGY a purple
oil. TheamlthMyl wbcgmate\(awrich)wﬂamepmmﬂ spiehdsizrieécribed solver of orm and it was
pl aced o Sili K m di anmeter by 10.5 cmlong) and el uted
with 2 pg’Fie ?F@'?ﬁ%?%l’ggig%?ﬂs v8f°(5‘r followed by 5 percent nethanol in

chl or of oEgamgRRa9yel | ow fracti on was concentrated to give 02031 gram of an
orange-yelTow solid. The solid was dissolved in nethanol, filtered through a
medi um 20 sintered glass fun , and concentrated to a fewm volune as a

solid fornmed. The sol@d wa iltered off, washed with nethanol, and air
dried to give 0.1613 gr§ an solid with MP

10 0
4-[4-({1-[6-Mcthoxy—8 -(4-methyl-piperazin-1-yl)-4-oxo-4H-chromen-2-yl]-methanoyl } -
armno)—phenyl]-plpcrazme-l-carboxyhc acid cyclohexylamide. -
This compound was prepared from 6-methoxy-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-
chromenc-Z-carboxyhc acid (4-piperazin-1-yl-phenyl)-amide (Example 43) and commercially
15 available cyclohexyl isocyanate (Aldrich) via the parallel synthesis described above. MS -
base peak at m/z =603 by positive ion CI



of 248.4 - 249.6C. Proton COSY NVR and Cl mass spectral anal yses were
consistent for the desired product (nmz = 465 by positive ion C anc7:I| MFR 7006
463 by negative ion Cl). 1 7 APR 2006 WD 03/037871 PCTI SE02/ 01987

Exanpl e 23 8- (4-Met hyl - pi perazir_-1-yl)-4-o0xo0-4H chronene- 2-carboxylic acid
(5- et hoxy-benzot hi azol -2- yl)-am de. 5 This conmpound was prepared from

8- (4- Met hy| WOI038378Hi n- 1- y| ) - 4- ox0- 4Hchronene-.  2- car boxBAT/RE0ZE19%)

hydrochl ori de (Reference Exanple 1) amgi .conmercially avail abl e 5-et hoxy-
benzot hi azol - 2-yl ami ne (SALOR) as prepared in Exanple 12, yielding a yellow
solid. (55 myg = 39%, LCVM5 - mz = 465.3 Exanple 24 10

8- (4- Met hgkamplp&Bazi n-1 -yl ) - 4- oxo- 4H chr onene- 2- car boxylic acid

(4- bromo-phenyl)-anide. This gonmpound was prepared from

8- (4- Met hyl - pi perazin-1-yl)-4- xo-4H— chronmene 2-carboxylic acid

hydrochl ori de (Refer enfe ERQE i

phenyl am ne. (Al drich) as parefl in Exarrpl e 12, yiel di ng a yel I ow solid.
(1.0 g = 75%, 15 LCOMS - 4N

-78 PCTI SE02101987 8- (4- Mefh yI Bi pellazi
aci d net hyl - (4- nor phol i nﬁ j_’ phefyl)

|') - 4- oxo- 4H chr omene- 2- car boxyl i ¢

8- (4- Met hyl - pi perazin-1 0XO0- 4FLchronen ’;?aarbo ic acid

(4-nor phol i n-4- yl - phenyl de (Exanple 1) 46 . 2332 nmol ) was
placed in a 10 nnL single Heck 5 round fl ask und ogen. The solid was
di ssolved in 2.8 nL of anhydrous DMF. The yeIIOM/EpIutlon was stirred at
roomtenperature and treated with .one portion of sodium hydride (0.011 g of

95% 0. 44-Hrd1[6-Muthoxyi8x@rmathydpiperazin- Lrib-4nxg-Fokromen2rytlometbangyilon. It was
stirred was treated with
i odonret h;%gﬁéw}%%%ﬂ% %%g&ﬂgéagfga%%q ie m xture was seal ed and
stirredsat rodfistcompeursitwas@repared i®m 6-methoxy-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-
chromene-2-carboxylic acid (4-piperazin-1-yl-phenyl)-ainide (Example 43) and commercially
available cyclopentanecarbonyl chloride (Aldrich) via the parallel synthesis described above.
MS - base peak at m/z =574 by positive ion CI.

Example 51 -

/0

E;] | k/NrN/D

6—Methoxy-8-(4-meﬂ1yl-p1perazm—1 -yl)-4-oxo-4H-chromene-2-carboxylic acid {4-[4-(1-
pyrrolidin-1-yl-methanoyl)-piperazin-1-ylj-pheny! } -amide. "
This compound was prepared from 6-methoxy-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-
chromene-2-carboxylic acid (4-piperazin-1-yl-phenyl)-amide (Ethple 43) and commercially
15 available 1-pyrrolidinecarbonyl chloride (Aldrich) via the parallel synthesis described above.
MS - base peak at m/z =575 by positive ion CL



10 hours. The reaction m xture was concentrated to renove nost of the DW
(35 Cbath Q@ 0.5 nmm to give a dark semisolid. It was treated with a T &R 200§
drops of water followed by 10 nL of ethyl acetate. The m xture was dried
over magnesium sul fate, filtered, and concentrated to give 0.0564 gramof a
yell ow gl ass. The glass was triturated with diethyl ether, filtered off, 15
and dried uNgEB/OBT8Gh vacuumto give 0.0302 g of a tan solRak/SEé98%P of 245.0
- 246.8 C. Proton NWR and Cl mass spegjral analyses were consistent for the
desired product (mz = 463 by positive ion Cl). Exanple 26 20

8- (4- Met hyl - pi perazin-1-yl)-4-o0xo-4H chronene- 2-carboxylic acid

(3- nor pholgxanghieydz phenyl)-am de. This conmpound was prepared from

8- (4- Met hyT~-pi perazin-1-yl)-4-qgxo-4H chronmene- 2-carboxylic acid

hydr ochl ori de (Reference Exanplig 1) and 3-norpholin-4-yl - phenyl am ne
(Reference Exanple 18).Cag REEPA ed in Exanple 12, yielding a yellow solid.
(120 mg = 86%, 25 LCMB gz :|449.5 1 7 APR 2006 WD 03/037871

PCTI SE02/ 01997 -79 Exanp N

8- (4- Met hyl - pi per azi n- 1 -yl )f- 4- &o- 3+ cHf omgne- 2- car boxyl i c acid

(3-cyano- 4- nor phol i n-4- ylANQhenyl ) gam d& This conmpound was prepared from
8- (4- Met hyl - pi per azi n- 1| 51:2( - 0X0- 4H- chr onen&§-_ 2-car boxylic acid

le 1) and 5-amigo- \n'g;%h%,i n-4-yl -
i n3Exaipl e 12, yielding a

hydrochl ori de (Reference
benzoni trile (Reference Exi‘rrpl e 15) as prepare
yellow solid. (120 ng = 82%, LCVM5 - mz = 474. 50EQanpl e 28 10

8- (4- Met hyl - pj perazi n-1-yl.) - 4 0x0:4H ch ne- 2-car poxyl i ¢ '
(3-fluor o-%ZM% xﬁF%@Trﬁgéﬂ'R’}e%ﬁ'ﬂ)fM. ?WF%"'%’B?‘F& ﬁamgﬁtfgepar ed from
8- (4- Met hyproginp2rsalforyl)ipipdrizinti §RDhéyi Fhhideene- 2- car boxylic acid
hydrochl_ori de (Reference Exanpl e nd 3-fl uqro-4-nprpholjn:-4-yl 15
phenyl arfi ne ( REPRFUROUD MFM%?%%&&@ e @'&Q}W@ﬁé‘ng a
yel | ow solkh®mend-4-22bd¥51ic acid 4\ pipéradifp 1 -yl FhenyD-afifide ExExHERE Pand Sommercially
available isopropylsulfonylonyl chloride (Aidrich) via the parallel synthesis described above.
MS - base peak at m/z =584 by positive ion CL

Example 53

0
N
(J SN
10 | o
_ 6-Methoxy-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid {4-[4-(2-
methyl-propanoyl)-piperazin-1-yi]-phenyl }-amide.
This compound was prepared from 6-methoxy-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-

chromene-2-carboxylic acid (4-piperazin-1-yl-phenyl)-amide (Example 43) and commercially -
15 available isobutyryl chloride (Aldrich) via the parallel synthesis described above. MS - base

peak at m/z =548 by positive ion CL



1 7 APR 2006 WD 03/037871 -80 PCT/ SE02/ 01987
4-14-((1-[8-(4-Met hyl - pi perazin- | -yI)-4-oxo-4kkchronen-2-yl]-nethaqthPRz%B
}-am no) - phenyl ] - pi perazi ne-1-carboxylic acid ten-butyl ester. This
conpound was prepared from 8- (4- Mt hyl -pi perazin-1-yl)-4-oxo0-4H chronene-
2-carboxylic acid hydrochl ori de (Reference Exanple 1) and

4- (4- am no- POdPEPBIpi perazine- 5 1 -carboxylic acid tent-RiWwsHo2se987er
(Reference Exanple 17) as prepared in_gxanple 12, yielding a yellow solid.
(260 ng = 53%, LCV5S - mz = 548.6 Exanple 30

8- (4- Met hyl - pi per azi n-1-yl) - 4- oxo- 4H chr onene- 2- car boxylic acid
(4-piperamknn%e§h- 10 phenyl)-amde. . 4-[4-({

1-[ 8- (4-Met hyl - pi perazi n-1-yl)-4-0xo-4H chronen- 2-yl ] - met hanoyl } - anm no) -

gcid tent-butyl ester (Exanple 29) (160 ny,
0.3 nmol ) was dissol vedOgt by sgtate (20 nmL) and cooled to OC. HC gas was
bubbled in slowy for 2 es. W solid began to precipitate. Methano

(3-4 m) was added to disssl yeN hiasoNid and as was bubbled in for
another 2 minutes. The nixtufe wls cffnce q?gt reduced pressure and
triturated with ether and driNed undeO vadyus .eld a tan solid (100 ny,
76% . LCMS/ mz = 448.6 Ex néfﬁ 31 20 '

Z -
e

phenyl ] - pi per azi ne-I - car boxylic

6- Met hoxy- 8- ( 4- et hyl - pi pe 1-yl)-4-oxo- 4Hochr onene- 2- car boxylic acid
(4- nor phol i n- 4-yl - phenyl )-a’[‘d de: 1 7 APR 2006 WD 03/037871 -81
PCT/ SE02/ 01987

nydr oo o EESREEHeRBLBRS AR 0 o el RO sl RgY |7 o1 ¢
mol ), 1- yghaio/delanetharoytpipe(a2ist iryl] Phenplbhmided- di et hyl ami nopyri di ne

(3660, 5 675" rfsoB i P R4 o R Aok Ry PR plR ey St

Tri et hyl adiireigené-23:afborylic a2f (Apiperauis 1 gHipletyBiathideh{Earmple 4By and cominercatlyat room
tenperature,.for 17 hours. .The reacti Juxture wag .concentrated, ynder vacuum
and the rieaiarmedtelRrcoaRat e (ERR A PR EFRES R BV at o
aqueous SMSi. §iiBe peak at m/z =591 by positive ion CL

Example 55

—

N
T L
N o
() @
N k/o
| . |
6-Fluoro-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid (4-morpholin-4-
yl-phenyl)-amide. ’

10

This compound was prepared from 6-Fluoro-8-(4-methyl-piperazin-1-yi)-4-oxo-4H-
chromene-2-carboxylic acid hydrochloride (Reference Example 3) and 4-morpholin-4-yl-
15 phenylamine (Reference Example 20) as prepared in Example 1, yielding a yellow solid. MS
(M+H) m/z = 467



bi carbonate (50 nlL). The organic | ayer was separated, dried (Na2SOH4),
vacuumfiltered and concentrated under vacuum The residue was punfr,eﬂ: MUB
chromat ography on silica eluted with 2 10 5% net hanol in chl oroform and t
triturated with ether to yield a yellow powder. (1.6 g = 39% LCMS - mz -
479.5 np = 234-236 C. Example 32 N, / Is OO

6- Met hoxy- S¥N3PBIBAY | - pi per azi n-| -yl ) - 4- oxo- 4H chr onene- 2CTASEY9$7 c aci d
[4-(4- 15 net hanesul fonyl - pi perazi n- 19¢l) - phenyl ] -am de. Thi s conpound was
prepared from 6- Met hoxy- 844- net hyl - pi perazi n-1-yl)-4-oxo-4H

chronmene- 2-carboxylic acid hydrochl oride (Reference Exanple 2) and

4- (4- et NExsmplé $bnyl - pi perazin-1-yl)-phenyl ani ne (Reference Exanple 12) as
prepared in exanple 1, yieldingya yellow solid. GOJM (EI, Mt) nliz = 556 20
Exanple 33 1 7 APR 2006 WO 03/ dB7871 -82_ PCT/ SE02101987

6- Met hoxy- 8- (4- Met hyl - N, -yl)-4-o0x0-4H chronene- 2- carboxylic acid
(3-chl oro-4- norpholin- 4- hen)]fl) am de. This conpound was prepared from
6- Met hoxy- 8- (4- et hyl - pi p Q- 4H chronene- 2-carboxylic acid
hydrochl ori de (Reference Exanple 2)li and hercially 5 avail abl e )
3-chl oro--norpholin-4-yl - yl am e ( : as prepared in Exanple 12,
yielding a yell ow solid. 31 %9 LCMVB - = 513.5 Exanple 34

6- Met hoxy- 8- (4- met hyl - pi p in- 1-yl)-4-o0xo0-4 ne- 2- carboxylic acid
(3-fluoro-4- 10 norpholin- - phenyl ) - anmi de. Thi g“cgnpound was prepared
from 6- met hoxy- 8- (4- Met hyl -'pi perazi n-1-yl)-4-oxo-4H "chronene- 2-carboxylic
aci d hydrgmbdrersi@andtinaipifetnine] -y tobAHdhramche - Edrbbblic &id@L@hol i n-

4-yl - phenyl am ne (Reference Exanple 16) as prepared in Exanple 12, vyielding
a vyell owm%‘@PF%lfm()é?FijGlﬂ)'Blj‘enYLeﬁﬁde mz = 497.5 15 Exanple 35

6- Met hoxy- 8- ( $niBbhiydumiwaE pregdret fond ks)méox@»sqa_fﬂfézmﬁ;wﬁ-ﬂﬂwohmml € acid

(2- met hoxy- 4-
chromene-2-carboxylic acid hydrochloride (Reference Example 3} and 4~4-methanesulfonyl-

piperazin-1-yl)-phenylamine (Reference Example 12) as prepared in Example 1, yielding a
yellow solid. MS (M+H) m/z = 544
Example 57

N
N
10 | \g/
6-Fluoro-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid [4-(4-acetyl-
piperazin-1-yl)-phenyl}-amide.
This compound was prepared from 6-Fluoro-8-(4-methyl-piperazin-1 yl)-4-oxo-4H-
chromene-2-carboxylic acid hydrochloride (Reference Example 3) and 1-[4-(4-amino-
15 phenyl}-piperazin-1-yl]-ethanone (Reference Example 11) as prepared in Example 1, yielding
a yellow solid. MS (M+H) m/z = 508



nor phol i n- 4-yl - phenyl ) -am de. This conpound was prepared from

6- met hoxy- 8- (4- Met hyl - pi perazin-1-yl)-4-oxo-4H 20 chronene-2-car box%%it\g@)lﬂﬂﬁ
acid hydrochloride (Reference Exanple 2) and commercially 1 7 APR 20
03/037871 -83 PCT/ SE02/ 01987 avail abl e

2- met hoxy- 4- nor phol i n-4-yl - phenyl am ne (SALOR) as prepared in Exanple 12,

yi el di ng” a¥ é’P’P@W‘sm id. (55my = 38%, LCMS - mz = 510.BSHSEANHOY 36 5

6- Met hoxy- 8- (4 nmet hyl - pi perazi n-1 -yl ).94-0x0- 4H chr onmene- 2- car boxylic acid-
(4- thionorpholin-4-yl-phenyl)-ande. This conpound was prepared from

6- met hoxy- 8- (4- Met hyl - pi perazin-1 -yl )-4-o0xo0-4H chronene-2-carboxylic acid
hydr ochl Esageié 58f er ence Exanpl e 2) and 4-thi onor phol i n-4-yl - phenyl am ne
(Ref erence Exanpl e 13) as prepar ed in Exanple 12, yielding a yellow solid.
10 (99ng = 71%, LCMS - = 5 Exanpl e 37

6- Met hoxy- 8- (4- et hyl - pi ge ' ~y| ) - 4- oxo0- 4H-chr onene- 2- car boxylic acid
[4-(2,6- dinethyl-norpholin )-q enyl]-am de. 15 This conpound was
prepared from 6-net hoxy- 8- (A<M N PO D Cly| ) - 4- oxo- 4H

chromene- 2- carboxyl i ¢ acid hyidrochl orjf de rence Exanple 2) and

commercially available 4- (C d| rret K?/I - oy ol i -yl) - phenyl ani ne
oy L)
7

yi eI di
R 2006 V\D 03/ 03

(Maybridge) as prepared in ellow solid. (70ng =
49%, LCM5 - mz = 507.5 1 084 Exanple 38

PCT/ SE02/ 01987

6- Met hoxy- 8- (4- net hyl - pi pera2| n-1-yl)-4-oxo-4H chronmene- 2- carboxylic acid

(3- nor phqtmﬁm l Bietaz ] -96-4-Gxo M- Shr6AORDIBHLNG A Ri€ 4rom
6- met hoxy- 8 'é‘% | perazin-1-yl)-4-oxo-4H chromene-2-carboxylic acid
hydr ochl G?qfﬂé’h(lﬁelfl @npl e 2) and 3-norpholin-4-yl - phenyl ani ne

E gg‘;rg r g”gS%EX 8FRlofo-2 @-m%ﬁxy%i?&%ixﬁq -j14 X BURL Eroktene YL Gl it ARjdy ! | ow sol i.d.
hydroch]ondz (Reference Example 3) (150 mg, 0.43 mmotl), 1-hydroxybenzotriazole (140
mg, 0.9 mmol), O-(1H-Benzotriazol-1 ~yl_)-N,N,N',N'-pcntamethyle_ne-momum
tetrafluoroborate (290 mg, 0.9 mmol), 4-(dimethylamino)pyridine (10 mg, catalytic),
triethylamine (0.2 mL, 1.5 mmol), and commercially available 3-chloro-4-morpholin-4-yl-
10 phenylamine (Maybridge) were dissolved in dimethylformamide (2.5 mL) and stirred at room .
temperature overnight. At 17 h, water (20 mL) was added and the resulting mixture was
stirred for 15-30 min. The mixture was vacuum-filtered and the residue washed with water
and air-dried to yield a yellow powder (220 mg = quantitative yield). LC/MS - m/z = 501.5

Example 59

[;] 9

6-Fluoro-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid (3-fluoro-4-

15

morpholin-4-yl-phenyl)-amide.
This compound was prepared from 6-Fluoro-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-
chromene-2-carboxylic acid hydrochloride (Reference Example 3) and 3-fluoro-4-morpholin-
20 4-yl-phenylamine (Reference Example 16) as prepared in Example 58, yielding a yellow solid
(210 mg = 99%). LC/MS - m/z =485.5



Exanmpl e 39 10 OH

6- Met hoxy- 8- (4- net hyl - pi perazi n-1-yl)-4-o0xo-4H chronmene- 2- car boxyl i c fagiApR 7006
{4] 4- (2- hydroxy-ethyl)-piperazin-I -yl)-phenyl) -am de. This conpound was
prepared from 6-net hoxy- 8- (4- Met hyl - pi perazi n-1-yl) - 4-oxo0-4H

chronmene- 2-carboxylic acid hydrochl oride (Reference Exanple 2) and

2-[ 4- (4- am W& B938Henyl ) - pi perazi n-1-yl ] -et hanol (Ref er errca/SEzaMpi’e 19) as
prepared in Exanple 12, yielding a yg%égw solid. (80ng.= 60%. np =
211.5-212.2 (dec.), M5 - base peak at z =492 by positive ion and mz =490
by negative ion C 1 7 APR 2006 WO 03/037871 PCT/ SE02/ 01987 -85 Exanple 40
6- Met hoxy-lg?n#1m hyl - pi perazi n-1-yl)-4-o0xo0-4H chronene- 2-car boxylic acid
[4-(1- norphol1n-4-yl-nethanoyl)-phenyl]-am de. 5 This conpound was prepared
from 6- met hoxy- 8- (4- Met hyl - pi per azfin- 1-yl ) - 4- oxo- 4H chronene- 2- car boxyl i c
acid hydrochl oride (Referen =¥

nor phol i n-4-yl - met hanone ( Ref ﬁpl e 14ENas prepared in Exanple 12,
yielding a yellow solid. (170w

%, OMy"~ "'mz = 507.5 Exanple 41 10
6- Met hoxy- 8- ( 4- et hyl - pi per azi -04-0 AH- clir omene- 2- car boxylic acid
(3-cyano-4- norpholin-4-yl-phgnyl)-am de. Thi sNcoffpound was prepared from

6- met hoxy- 8- (4- Met hyl - pi peraz\p-¥-yl)-4-oxo- 4t onene- 2- carboxylic acid
hydrochl ori de (Reference Exarrpl”e 2) and 5-am no- 2-norpholin- 15
4-yl -benzonitrile (Reference EXanple 15) as prepared in Exanple 12, vyielding
a yel l ow S@lﬁ&e—S-(@-ﬁﬂeﬁ@ﬁg@cﬁZ%lr 1}-4¥R0-4HBhFoniendQ4abokylik adidABRya20Q6 WO

e

03/ 037871 -86 Exanpl PCT/ SE02/ 01987
molphohnAI;Rphcnyl)—annde.

5 This compound was prepared from 6-Fluoro-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-
chromene-2-carboxylic acid hydrochloride (Reference Example 3) and 5-amino-2-merpholin-
4-yl-benzonitrile (Reference Example 15) as prepared in Example 58, yielding a yeliow solid
(210 mg = 99%). LC/MS - m/z = 492.5

aaaeVe
I

6-Fluoro-8-(4-methyl-piperazin-1-yl)}-4-oxo-4H-chromene-2-carboxylic acid [4-(1-
morpholin-4-yl-methanoyl)-phenyl]-amide.
This compound was prepared from 6-Fluoro-8-(4-methyl-piperazin-1-yl)4-oxo-4H-

10

chromene-2-carboxylic acid hydrochloride (Reference Example 3) and 1-(4-amino-phenyl)-1-
15 morpholin-4-yl-methanone (Reference Example 14) as prepared in Example 58, yielding a
yellow solid (220 mg = quantitative yield). LC/MS - m/z =495.5

Example 62



ro O~ 4-14-({

1-[ 6- Met hoxy- 8- (4- net hyl - pi perazi n-1-yl) - 4- oxo-4H chronen- 2-yl ] - net ha]”?}ﬂlbﬂ &Gﬂﬁ
am no) - phenyl ] - pi perazi ne-1-carboxylic acid tert-butyl ester. 5 The

6- met hoxy- 8- (4- met hyl - pi per azi n-1-yl) - 4- oxo- 4H cbr onene- 2- carboxylic acid
hydrochl ori de (Reference Exanple 2) (1.04 g, 2.93 mmol ) was placed in a 250
m 3-neck W8 @iter nitrogen and it was dissolved i n 58chskozoissDVF. The
solution was treated with triethylamee.(1.22 nL, 8.79 mmol) foll owed by
HOBT hydrate (0.90 g, 5.9 nmmol) followed by TBTU (1.88 g, 5.9 mmol ) and
then foll owed by DVAP (0.056 g, 0.46 mmol). The m xture 10 was.stirred for
10 m nut e$-Methylt8i@méthylipirerazire bybd-asiot4H-dhrémentrl -oarbptydio uéill {pimppholii-he- | -
carboxylic, acid tert-butyl ester (Reference Exanple 17) (0.-81 g, 2.9 mmol).
The rrixtu?'lépahﬁﬁ 4% red for 15 nminutes and then it was treated with

triethylam ne THs dompdund Rabrepaidd) fronl BMethl 8t (tiRethid ijserazin- EG) L oxoQIIN
tenperature for 18 g{;)xl&[.s andﬂiﬂ?en jtg?vﬁ\%s co%cent ated. (1 nm Hg ressure, 45
C bath) t ehIgmERe-Zrearagilic poidiydrochipnde Sreferpge )ERLATAIPRRIRA-YE0 nL of 15
sat ur at ¢dpRAVRMERE (RekicHa Maﬁﬁl@z_v)% &c?d?@h R HxhAplead yx“é’lcﬁtf& a?}em{\b sGiget at e
formng a suSpended yellow Solid in the organic l[ayer.” The soli1d was
filtered BEMS \ip@Fe@3®i t h diethyl ether, washed with water, and vacuum
dried (O.Wressure (r) 25C) to give 0.36 gramof a yellow solid, MP.
=232. 3- 237. —rroton NVR and Cl mass spectral anal yses were consistent for
the desired product (me = by positive ion Cl and me = 576 by
negative ion Cl). The agugou ef was extracted twce with ethyl acetate,
dried over magnesi um sul . il tfered, and concentrated to give 1.35 gram
of a dark semisolid. It was i t bdiethyl._ether and allowed to

fp he goli@ was filtered off, -
washed with diethyl ether, a vacuunpdri & rom ténperature to give
0.4816 gramof a 25 yellow olild. C mass spectjfal anal yses was consi st ent
for the desired product (MY =/578 BY positivepnion C AND MZ = 576 by
negative ion ). 1 7 APR 200 WO 03/037871 -87 Exanpl e 43 PCT/ SE02/ 01987
6- Met hoxy- 8- (4- net hyl - pi perazi n- 1-yl ) =4- oxo- 4H chr onene- 2- car boxylic acid

LB Ret et B YA RS D pkr AR S 4 S1d DR hiprinb 2 ety asid ¥l |

10 morpholin-4-yl-methanoyl)-phenyl}-amide.

This compound was prepared from 6-Methyl-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-
chromene-2-carboxylic acid hydrochloride (Reference Example 4) and 1-(4-amino-phenyl)-1-
morpholin-4-yl-methanone (Reference Example 14) as prepared in Example 1, yielding a
yellow solid. LCMS - m/z = 491.6

15 Example 64

‘H,C

o I NUF
olRa e
N K/o
I
6-Methyl-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid (3-fluoro-4-
morpholin-4-yl-phenyl)-amide.

This compound was prepared from 6-Methyl-8-(4-methyl-piperazin-1-yl)}-4-oxo-4H-
20 chromene-2-carboxylic acid hydrochloride (Reference Example 4) and 3-fluoro-4-morpholin-



met hanoyl } - am no) - phenyl ] pi perazi ne-1-carboxylic acid tent-butyl ester
(Exanple 42) (0.792 gram 1.37 mml) was placed in a 50 m round flaﬁEAPleﬁ
under nitrogen and it was dissolved in 15 m of nethylene chloride.
solution was treated with 15 ml of trifluoroacetic acid (195 nmol) to give
a dark solution and it was stirred at roomtenperature for 18 hours. It was
10 concent MR @3B gi ve a brown foam The foam was treatREI/sEO2H1980 ni |l of
saturated aqueous sodi um bi carbonatggand it was stirred at roomtenperature
as a yellow solid forned. The solid was filtered off, washed several tines
with water, air dried and dried under high vacuum (0.1 nmm Hg pressure) to
gi ve 0. 4&%1- eﬂ?laﬂianRb‘Eﬂeh&VE:é&bledﬁ) MM prepateddf Exfmplo 4, yielfing FielldasoblyR and Cl
mass spectral anaéﬁges wer e con5|stent for the desired product 15 (nfz =
478 by and mz = 476 by negative ion Cl). Exanple 44-54 The
follomnnﬁxﬁg gBses were prepared in parallel by acylation of 6-nethoxy-8-(4-
nethyl-pTﬁé‘%ZTﬂ-l-yl) 4- oxo- 4H chr omene- 2car boxylic acid

(4- pi perazin-I-yl-phenyl)- de (Exanple 43) in an Argonaut Quest

synt hesi zer. 20 The pi pe 7i Re de chain was derivatized in parallel
fashi on using el even diffe ercially avail able acyl ating and

sul fonating reagents. The KgSih ed r rgonaut Tech pol ystyrene am ne
resins. Each 5 m Quest tube vvasocha ged 0.010 gram (0.021 nmol) of
the starting N-H pi perazine_gpd 3nml of n hl ori de foll owed by 4
equi val ents (0.08 mmmol) OffﬁéD EA resin (di'i sopropyl benzyl am ne PS resin) to
scavenge 25 HClI. Each tube then treated w 0 acyl chloride, sulfonyl

chl oride, or isocyanate (2 qgui val ents of each) followed by a little nore
met hyl ene chl oride. The tube$S were sealed wunder nitrogen, and stirred for 3

03/ 0378 7 CAE-S EERPR b Okt Pk L SR RRE 5 chmbubiRy €0 05

mrol ) of ylipBedyl)-aaidé.ne resin (primary amne PS resin) to scavenge any excess
acyl at i .0r _sul fonatin e UF res wer al ed stirred for
1.5 hour S"SHFROHEHY qur?pg{eggmgi&%}g??' '@n’f‘%‘g 'pé‘?°§azgﬁ§'y "?fat ed to give the
product ScMorﬂ'dﬁe-praﬂﬂmﬂtc&cmy&oclﬂﬁﬁdthefet&:edEimﬂm@n&a&ﬁorﬁlﬁﬁﬁw-ﬁl anal ysi s
and were foynd, t reater, . than 90% pure HPLC. Th unds were
b 11 bR CesPaants BSRAG ) o RS FOEAARAL HAhs HIPIGY SBBET 1 acopt or
bi ndi pg 1a¢NE 02 2a8BNd sel ectivities. Exanple 44 0 -
Example 66

O
N
1S @

N

I Al
5-Methyl-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid (4-morpholin-4-
yl-phenyl)-amide.

15 This compound was prepared from 5-methyl-8-(4-methyl-piperazin-1-yl)-4-ox0-4H-

chromene-2-carboxylic acid hydrochloride (Reference Example 6) and 4-morpholin-4-yl-

phenylamine (Reference Example 20) as prepared in Example 1, yielding a yellow solid (116
mg = 84%) LCMS- m/z = 463.5

20



6- Met hoxy- 8- (4- et hyl - pi per azi n-1-yl) - 4- oxo- 4H chr onene- 2- carboxylic acid
[4-(4- 10 propionyl-piperazin-1-yl)-phenyl]-am de. This conpound Vas 17 APR 2006
prepared from 6-net hoxy- 8- (4-net hyl - pi perazi n-1-yl) -4-oxo0-4H

chronmene- 2-carboxylic acid (4-piperazin-1-yl-phenyl)-am de (Exanple 43) and
commercially available propionyl chloride (Al drich) via the parall el

synt hesi s dW9®PF8YU above. M5 - base peak at mz =534 byqEeEdYM98Y i on Cl 15
Exanple 45 0 %0 -99 —

6- Met hoxy- 8- (4- et hyl - pi per azi n-1-yl) - 4- oxo- 4H chr onene- 2- carboxylic acid
[4- (4-ethane sul fonyl-piperazin-|-yi)-phenyl]-am de. M5 - base peak at nmz
=570 by pBsampleéZion Cl 1 7 APR 2006 WD 03/037871 PCT/ SE02/ 01987 -89 This
conmpound was prepared from6-nethoxy-8-(4-nethyl -piperazin-1-yl)-4-oxo-4H
chronmene- 2-carboxylic acid {(@-piQerazin-I|-yl-phenyl)-am de (Exanple 43) and
commercially available ethahesullfonyl chloride (Aldrich) via the parallel
synt hesi s descri bed above. (EXappl & 46 6- Met hoxy- 8- (4- met hyl pi per azi n-|

yl) - 4- oxo- 4H chr onene- 2- ca . iﬁ' [ 4(4- dimethyl sulfanoyl-piperazin-

| -yl)-phenyl]-am de. This ophpte was T éppred from 6- met hoxy- 8- (4- net hyl
pi perazin-1-yl)-4-oxo-4H ctN omene- 23 ic acid

(4- pi perazin-1 -yl -phenyl) - ( Exanp 1 mrercially 10 avail able
di met hyl sui fanmoyl chloridel (Aldrich) via the paral Lel synthesis described
above. M5 - base peak at =585 by positive Cl Exanple 47 0 4-(4-({

| - [ 6- Met hoxy- 8- (4- net hyl - pi per azi n-1-yl ) - 4- oxo- 4H- chr onen- 2- yl ] - net hanoyl } -
15 am no) - phenyl ] - pi perazi ne-| -car-boxylic acid di nethylam de. This conpound
was pr epa¥-Méthoxyrir(é-methiyhpipgragingl4yl e ong-1 Hihpemenei2rcatboylic atididenatpholin-
chronmene- 2. g:%g/ig nldg acid (4-piperazin-1-yl-phenyl)-am de (Exanple 43) and
conmer ci a Yﬁ I'Tabl e di met hyl carbanyl chloride (A drich) via the .parallel
synt hesi s des dhislvethpaindwes pivpared fiomsemptbaky-8{4-methyl-pip&atin-1pds4-bko-dHi on Cl 20

17 APR chgo%e\l/l\g)-ilgc%{'b%%?lg:?a%id%;lro. ! %ggc/leo %?c?cnce Example 7) and 4-morpholin-4-yl-
phenylamine (Reference example 20) as prepared in Example 1, yielding a yellow solid (149
mg = 50%) LCMS - m/z=479.4

10 The following additional examples incorporate 4-substituted piperazine-1-yl-phenyl amides
similar in structure to Examples 44-54
Example 68

8
o .
' m
0
l N
T L
N O
() O
. N OH
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6-Methoxy-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid {4-[4-(3-
15 hydroxy-propanoyl)-piperazin-1-yl]-phenyl }-amide.
6-Methoxy-8-(4-methyl-piperazin-1-yl}-4-oxo-4H-chromene-2-carboxylic acid (4-
piperazin-1-yl-phenyl)-amide (Example 43) (1.5 gram, 2.12 mmol) was placed ina 100 mL
flask with 50 mL of CH;Cl,. This suspension was treated with triethylamine (4 equivalents,
1.2 mL, 8.5 mmol) and B-propionylactone (0.2 mL, 3.2 mmol) and the reaction stirred at room

20 temperature for 2 hours, then heated to 50°C for 2 hours. Then 0.8 mL more of b-

propionylactone was added and the reaction heated for 4 hours more. The reaction was



-90 Exanmple 48 0 4-[4-({

| - [ 6- Met hoxy- 8- (4- et hyl - pi perazi n- 1-yl ) - 4- oxo- 4H-chr onen- 2- yl | - met hardAPR}406
am no) - phenyl ] - pi perazi ne-1-carboxylic acid ethylam de. 5 This conpound was
prepared from 6-net hoxy- 8- (4-net hyl - pi perazin-|-yl)-4-oxo-4H

chronmene- 2-carboxylic acid (4-piperazin-I|-yl-phenyl)-ainide (Exanple 43) and
comrer ci al WP 038¥4&71 abl e et hyl isocyanate (Al drich) via tHa/gEezabsrel

synt hesi s descri bed above. M5 - baseggak at nlz =549 by positive ion d.
Exanple 49 10 0 4-[4-({ .

1- (6- Met hoxy- 8- (4- et hyl - pi perazi n-1| -yl ) -4-o0oxo0-4H chronen- 2-yl ] - met hanoyl } -
am no) - philowéd togogier awmtemperatarctaod YHen comventehtady/(d oot Elg\preasare)e . Thehi s conpound

was prepared from 6-net.hoxy-8-(4-nmet hyl -pi perazin-|-vyl)-4-0x0- 4}k

chr onene-90EAFHo Y83 ?'%E %@ysﬁf{%?dpa@%%}{ ﬁ‘i‘f‘!@ 1 ﬁ%’?‘?}tﬂ ﬁé‘%fd’ﬁ%‘?‘(%?%‘gl e 43) and
commer ci ablidted by vastai fithtionC Tht elsiduy Was fnifica BRtieohatb gapiion silica eluligg par al | el
synt hesi s descri bed M5 - base peak at nt/z =603 by positive ion Cl 1

abogye. I
7" APR 2004¢thdp GSMS'F%YQ@E"E&EW%“& tetimobig prpsege). Ghen triturated with
4- [ 4- ((sLefeher MpliB8 e flovk fovier Gt wals BREARIGRr High'Vakudin Boras 4l %‘U{ngy yl) -metha
noyl } - am no)-phenyl] piperazi ne-I-carboxyliTc acid cyclopentylamde. 5 This
conpound P e@prrI8M187%et hoxy- 8- (4- net hyl pi perazi n-1-yl ) - 4- oxo- 4H
chromenewl: £ai@xyl i ¢ acid (4-piperazin-I|-34pbenyl)-ainide (Exanple 43) and
conmer ci ﬁla'yﬁ?vai | abl e cycl opent anecar bonyl chloride (A drich) via the
paral |l el synthesis describedYabove. MS - base peak at niz =574 by positive
ion C. Exanple 51 1@.0 L. ‘
6- Met hoxy- 8- (4- et hyl - I péffazi - 1-yl)-4-oxo0-4H chronmene- 2- car boxyl i ¢ acid

{4-14-(1- pyrrolidin-1 pet hapoyN) - pkper azi n- 1-yl ] - phenyl }-am de. This
conpound was prepared frym 69net oxrret hyl - pi per azi n-1-yl ) --4- oxo- 4H
: N 0 .
S
[Tj | k,NYoY
o ,
. 4-[4-({1-[6-Fluoro-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromen-2-yl]-methanoyl } -amino)-
10 phenyl]-piperazine-1-carboxylic acid tert-butyl ester.

This compound was prepared from 6é-Fluoro-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-
~ chromene-2-carboxylic acid hydrochloride (Reference Example 3) and 4 —(4-Amino-phenyl)-
piperazine-1-carboxylic acid fert-butyl ester (Reference Example 17) according to the method
_ of Example 42 to yield (1.65 grams, 64%) of a yeltow powder LCMS -~ m/z = 556; mp =
15 219-220°C.

Example 70

0 \©\N/\

[;3 g

4-[4-({1-{6-Fluoro-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid (4-
piperazin-1-yl-phenyl)-amide.
20 This compound was prepared from 4-[4-({ 1-[6-Flucro-8-{4-methyl-piperazin-1-yl)-4-

oxo-4H-chromen-2-yl)-methanoyl } -amino)-phenyl)-piperazine-1-carboxylic acid tert-butyl



chronmene- 2-carboxylic acid (4-piperazin-1-yl-phenyl)-am de (Exanple 43) and
comercially 15 available 1-pyrrolidinecarbonyl chloride (Al drich) vlz} qtps?m]ﬁ
paral |l el synthesis described above. MS - base peak at mz =575 by posit
ion Cl. 1 7 APR 2006 WD 03/037871 -92 Exanple 52 PCT/ SE02/01987 N, S OO
6- Met hoxy- 8- (4- net hyl - pi per azi n-1-yl) - 4- oxo- 4H chr onene- 2- carboxylic acid
{4-[4- (propaeeam3mal f onyl ) - pi perazin-I1-yl]-phenyl}-amn de. rér/SEa2819m3onmpound
was prepared from 6-net hoxy- 8- (4-net hyl bgi_per azin-1-yl)-4-oxo0-4H"
cbronene- 2-carboxylic acid (4-piperazr&- -yl -phenyl)-am de (Exanple 43) and
commercially avail abl e isopropyl sul fonylonyl chloride (A drich) via the
paral | el S%&#&%@&a%ﬁmﬂe 69 Q¥Rg the WRthod T ERaRBR13 88 yilla% yeREW sl POSi tive
ion C. Example 53 10 | O :
6- Met hoxy- BCMB-m{zh§ B6®i per azi n- 1- yl ) - 4- oxo- 4H chr omene- 2- car boxyl i ¢ aci d
{4-14-(2- rop anoyl)-pi perazin-1-y1l]: phenyl)-am de. This conpound
was pr eparw& nmet hoxy- 8- (4- net hyl - pi perazi n-1-yl ) - 4- oxo- 4H
chronmene- 2-carboxylic acid (4 piherazin-1-yl-phenyl)-am de (Exanple 43) and
commercially 15 avail abkge igob ryl chloride (Aldrich) via the parallel
synt hesi s descri bed above. : peak at mz =548 by positive ion d. 1
7 APR 2006 WD 03/037871 PC{ 3 Exanpl e 54
6- Met hoxy- 8- (4- et hyl - pi pera 4H chr onmene- 2- car boxylic acid
(4-14-(1- m)rpholin-4-yl-;EL noyl ) Opi pe - | ]-phenyl }-amide. 5 This
d

conpound was prepared fro t hoxy- 8- (4- net'hyl - pi perazi n-1-yl)-4-ox0-4H"
chronene- 2- car boxyl i ¢ aci pi per azi n-1 -yl - pheAW J~agi de (Exanpl e 43) and
comercially avail abl e norphol i ne-4-carbonyl chl (H/h‘éje (Aldrich) via the
paral | el synthesis described above.

5 6-Fluoro-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid [4-(4-ethane

sulfonyl-piperazin-1-yl)-phenyl}-amide. _
4-[4-({1-[6-Fluoro-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid

(4-pipefazin-l-yl—phenyl)4mide ditrifluoroacetate (the free acid of which was prepared as in
Exarnple 70) (4.0 grams, 5.77 mmol) was placed in a flask with 50 mL of CH,Cl and

10 triethylamine (3.2 mL and 23 mmol) and ethylsulfonyl chloride was added (0.6 mL, 6.35
mirnol) portionwise (0.1 mL ata time) over 15 minutes and allowed to stir at room
tembcmmre for 20 hours. The reaction was concentrated (1 mm Hg pressure) and then

. saturated aqueous sodium bicarbonate was added and extracted with CHCl;. The organic

fractions were combined, washed with saturated sodium chloride, dried (MgSOy)

15 concentrated {1 mm Hg pressure) to give a yellow solid which was recrystallized from
methanol to give 1.33 grams of product LCMS — m/z = 558, mp = 233-234°C,

Example 72
0

T
o TQ
N
! e
6-Fluoro-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid {4-(4-propionyl-
20 piperazin-1-yl)-phenyl]-amide.

4-[4-({1-[6-Fluoro-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid

(4-piperazin-1-yl-phenyl)-amide ditrifluoroacetate (the free acid of which was prepared as in



M5 - base peak at mlz =591 by positive ion CL Exanple 55 10

6- Fl uor o- 8- (4- net hyl - pi perazi n-1-yl)-4-oxo-4H chronene- 2- car boxyl i ¢ acidAPR 2006
(4-norpholin-4- yl-phenyl)-am de. This conpound was prepared from

6- Fl uor o- 8- (4- net hyl - pi perazi n-1-yl)-4-oxo-4H chronene-2-carboxylic acid
hydrochl ori de (Reference Exanple 3) and 4-norpholin-4-yl 15 phenyl am ne
(Reference woamps®7120) as prepared in Exanple 1, yieldi noecayigdd9yy solid. M5
(MtH) mz = 467 1 7 APR 2006 WO 03/ 03{fxyl1 PCT/ SE02/ 01987 -94 Exanple 56 NHS
Ol "0 6-Fl uoro- 8- (4-nethyl -pi perazin-1-yl)-4-oxo-4H chronene- 2- car boxyl i c
acid [4-(4- nethanesul fonyl-piperazin-I-yl)phenyl]-amde. 5 This conpound

was prepaEramgle m)l(ﬁéFg:mxsp} 80 thotieids placqdi ip eiflasht with 2§ mL-of OP}OL 4k

chr onmene- 2- car box Ci drqchl ori de f.erence, Ex | e ) and

4- ( 4- et hif @3’[?!’\“@&915%% Q%F’R |m§/P‘PP‘B%$?a%&ﬁ?WéS§q§§¢@’rr% F_‘x'aWﬁDe 12) as
prepared i dXRERIA allowsd Bls f¥odin teyipbrhiare 5020 BourdVBhLE Midhe Whspunifieddy Exanpl e
57 10 O 6-Fl uoro-8-(4-nethyl -pi perazin-1-yl)-4-oxo-4H chronene- 2- car boxylic

aci d (4- (ebre@tegmrhymsilica sluting vith P % peshapp! m&h%oa}éom themigprreptmpnsdddmm was

i oeng. FSRERicy #hé Raldud dxfTiie RloPler gl diiar dEich Hhdhe cric
1-[ 4- (4- ammm@@dmwla)yebo\peomqrrwhkhwa} decmlaxdenlugh Refiem dordid hlite.iﬂﬂ e 11) as

pr epar ed 1 YL ing a yellowsolid. M5 (MtH) nlz 508 1 7 APR
D008 o, oA TR TEMS %b? e 58

Exam Example 73

N OH
T \,ff\’
10 6-Fluoro-8-(4-methyl-piperazin-1-yl}-4-oxo-4H-chromene-2-carboxylic acid {4-[4-(3-
hydroxy-propanoyl)—pipefazin—l-yl]-phcnyl}-amide.

This compound was prepared from 6-Fluoro-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-
chromene-2-carboxylic acid (4-piperazin-1-yl-phenyl)-amide and B-propionylactone using the
method described above in Example 68 to yield 65 mg of a yeliow powder LCMS ~m/z =

15 538, mp=195-199°C.
The following exemplifies a substituted chromene-2-“reverse amide™ (or substituted
chromene-2-yl-benzamide).

Example 74

N

|
20 N-[8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-chromen-2-yl]-4-morpholin-4-yl-benzamide.
8-(4-Methyl-piperazin-1-yl)-4-0xo-4H-chromene-2-carboxylic acid hydrochloride
Reference Example 1 (227 mg, 0.69 mmol), triethylamice (2 equivalents, 1.38% mmol, 0.193



‘PCT/"SE02/ 01987 "6-Ftuoro- 8- (4- net hyl - pi perazi n-1-yl ) -4-o0xo-4H

chronene- 2-carboxylic acid (3-chloro-4- norpholin-4-yl-phenyl)-am de. 15] APR 2006
6- Fl uor o- 8- (4- net hyl - pi perazi n-1-yl) -4-o0xo0-4H chronene- 2- carboxylic acid
hydrochl ori de (Reference Exanple 3) (150 ng, 0.43 mmol),

1- hydr oxybenzotri azole (140 ng, 0.9 mmol),

0- (1H Benzot wicasmszslr yl ) - N, N, N , N pent anet hyl ene-urani um peft@hhisgr obor at e
(290 ng, 0.9 mmol ), 4-(dinethyl am no) pér#jriene (10 ng, catalytic),
triethylamne (0.2 ni, 1.5 mmol ), and~ 8¥er ci al |y avail abl e 3-chloro

-4-nor pholin-4-yl 10 phenyl am ne (Maybridge) were dissolved in

di met hyl f ' : St t Lght. At 17
n vat or (900 M Spleby o RaicR 64 Eihcllo LOR viE MR ARG Y LI, 15 o0
mn. The n65XClore30minutesc Therchitidnoradlilawet biveolrte 22 Wl mdwWambmptiolobénzeadier  and
oo 200 dsi (8 Pl 15 med MR Mo tabitie (031 me 0 Faimf b GV Sy wee ™ -

6- Fl uor 0- Sddéd ikt iy teatticadieitéd 10rkflud for Hheao TREGARTRANRIE Rorcefil4tRD thrh Gigaci d
(3-fluoro-4- norpholin-4-yl-phenyl)-amde. This conpound was prepared from
6- Fl uor 0 a:resguqﬁgﬁwﬂ}m}@f tiened betyveen BY methanesufonicrasisdeand ethsr. pidieyaridc aci d

hydr ochl orj WARALSR hSt - Reltn: :
4-yl - phenyllkl%?ﬁv&r?gg{(eggﬁgffﬁnce Exggﬁléae)s 16) ggkg%%%% Exa‘r:r% gﬁg%rgan;tl: el di ng

a yel | ow dayeravas fiad(MgFOs) sPupncentatrduadenteduced poBsEE o [PavaRREelO0 SOLAD

03/ 037871 : . o :

6- Fl uor o- SWP?% W&ﬁgggﬂﬁﬁﬁﬁ%ﬁ‘%ﬁ&%%ﬁ%% 5{ r% té’-% gg?%}g@lel{g 13z'ici d

( 3- cyano- LCanvengtatibn of the frhctiohecoptainiagpraduct yisided 13 mgmfpoudect MEMSprmpa ed from
6- Fl uorfd 84-4 4- et hyl - pi perazi n-1-yl ) - 4- oxo- 4H chr onene- 2- car boxyl i c acid
hydrochiori'de (Reference Exanple 3) and 5-am no- 2- nor phol i n-

4-yl -benzonitrile (Reference Exanple 15) as prepared in Exanple 58, vyielding

g- >Iéleljlo(r)\(/)v- ?ﬂl(ahg%érﬁ%{)%%é&%ﬁllﬁ%zw%lglﬁgbg%arﬁﬁ%ﬁgg’lﬁgﬁg‘ 2-1 gar boxylic acid

[4-(1- (4-morpholin-4-yl-phenyl)-amide.

%;‘r”@\

N
15 |
racemic-8-(4-Methyl-piperazin-1-yl)-chroman-2-carboxylic acid (4-morpholin-4-yl-phenyi)-

Q

0

amide.
racemic-8-(4-Methyl-1-piperazin-1-yl}-chroman-2-carboxylic acid hydrochloride

(Example 75a) (1.04 mmol) was dissolved in anhydrous N,N-dimethylformamide (40 ml).and
20 the following were added in order: HOBt (0.17 g, 1.14 mmol), TBTU (0.37 g, 1.14 mmol)

then triethylamine (0.6 ml, 4.2 mmol). After stirring for 5 min at room temperature, 4-(4-

morpholinyl)aniline (reference example 20) (0.185 g, 1.14 mmol) was added and the reaction

stirred overnight at room temperature,

The solution was concentrated in vacuo, the remains were partitioned between chloroform /
25 saturated sodium bicarbonate, extracted (x3) with chloroform, dried (MgSO.) and

concentrated in vacuo to give the crude product.

The crude product was chromatographed on a Waters Delta Prep 4000 using 1 PrepPak

cartridge (Porasil 37-55um 125A) eluting with 2.5 % methanol / chloroform. The product



nmor phol i n- 4-yl - met hanoyl ) - phenyl ] -am de. This conpound was prepared from

6- Fl uor o- 8- (4- net hyl - pi perazi n-1-yl)-4-oxo-4H chronene-2-carboxylic gci §R 2006
hydrochl ori de (Reference Exanple 3) and 1-(4-am no-phenyl)-1- 15

nor phol i n- 4-yl - met hanone (Reference Exanple 14) as prepared in Exanple 58,
yielding a yellow solid (220 ng = quantitative yield). LOMS - mz = 495.5
Exanpl e 62 Wwolh3f¥i8r2006 WO 03/ 037871 -97 PCT/ SE02/ 01987 pcrssrez/01987

6- Met hyl - 8- (4- net hyl - pi perazi n-1-yl) - 4- oxo- 4H chr onene- 2- car boxyl1c acid

(4- mor phol i n-4- yl -phenyl)-ani de. Thi-d08onpound was prepared from

6- Met hyl - 8- (4- net hyl - pi perazi n- 1-yl ) - 4- oxo-4H chronene- 2-carboxylic acid

hydr ochl ori de ( Reference anpl e _4) and 4- holLin-4-yl 5 phenyl am ne
(Ref er encévaﬁﬁ%{m%)'e %%%F’g’@aﬁéaf)@ﬁm%g%ﬁi‘? b’ﬁf”é‘ﬁﬂ%ﬁ@uﬁgﬂl ow sol i d.
LCVB - N Zeffaxébiedcdoledtid w1l6W sbtidvis Bitered-t6 §ives$ Migl(12% yieldz ofrfgemic-s-(ri- :

pi perazi n-1-yl)-4-0xo- 4H chronene- 2- car b0ﬁ| ic acid L4-( (

mor phol i nmethyl-pingRaparioxf}-shrpmand rarbennlia acid (membglinstyhphapsl-apided@Ped fr om
6- Met hyl - 814, MRE TR G dhE ~ &ﬂraf ylic acid
hydr ochl o?}%grmmceﬁtg&g?ﬁﬁgm%a ;ﬁﬁgﬁz %Fbé‘ﬁﬁ[gggﬁeny ﬁcﬁ%ﬁﬁ’&%

mor phol ﬁndﬁcﬁbﬁ@lqmms(wqgn@méﬂxanpl e 14) as prepared in Exanple 1,
yielding .. vell solid. LCM5S - nmlz = 491.6 15 Exanple 64

6- Met hyl - Myl - pi perazin-1-yl)-4-o0xo-4H'chronene- 2-carboxylic acid

( 3- f | uor oratemiceR-{@kidkthyl- Upipbrazihvd Fyt)-ghremard2-caridxylic eadrbydronklonizle. pr epared from

o AU 0 BRSSO R 5 200
03/ 03787 1Ex&fplOROIER22.8 triddbl) wasydissplvediyilghagiah scetifRadid(50malpaddid®pl e 16) as
Preparqy biamsal R carvon (30 S Wit daded! Thd QRO Whs hydrogeated o8 Paar apparatus

(50 psi) at 70 °C for 3 h. Then, concentrated HCl and 10 % palladium on carbon (100 mg)

were added and the mixture was again subjected to hydrogenation (50 psi) at 70 °C for 1h.

The reaction was allowed to cool, the catalyst was filtered and the solution was concentrated

in vacuo. Toluene was repeatedly added and the solution concentrated to give racemic-8-(4-

15 Methyl-1-piperazin-1-yl)-chroman-2-carboxylic acid hydrochloride as a-foam that was used
without further purification in the next reaction. LC/MS (M+1) m/z=277.

Example 76
@Qﬂ
0

i
{(+)-8-(4-Methyl-piperazin-1-yl)-chroman-2-carboxylic acid (4-morpholin-4-yl-phenyl)- -
20 amide.

The enantiomers of racemic-8-(4-Methyl-piperazin-1-yl)-chroman-2-carboxylic acid
(4-morpholin-4-yl-phenyl)-amide (Example 75) (0.52 g, 1.19 mmol) were separated by the
use of a chiral column (ChiralPak AD, 5 cm X 50 cm, 20 ). The faster (+) isomer (example
76) was eluted with 45 % isopropanol / hexane and the slower (-)isomer (example 77) was

25 eluted with 75 % isopropanol / hexane. _

The faster (+) isomer (example 76) was obtained as a white solid (250 mg, mp 206-

207 °C, op + 92.66 in dichloromethane). LC/MS (M+1) m/z =437.



Example 65 Cl 5

6- Chl or o- 8- (4- et hyl - pi perazi n- 1-yl ) - 4- oxo- 4H chr onene- 2- car boxyl i ¢ aqiydapr 7008

(4-norphol i n-4- yl -phenyl)-am de. This conmpound was prepared from

6- chl or o- 8- (4- net hyl - pi perazi n-1-yl)-4-oxo-4H chronene-2-carboxylic acid

hydrochl ori de (Reference Exanple 5) and 4-norpholin-4-yl- phenyl am ne

(Ref erence BXQAHPEB7TA0) as prepared in Exanple 1, yielding PATSEM 0M87s0l i d.

10 LCMS - nlz = 483.3 Exanpl e 66 -105-

5- Met hyl - 8- (4- net hyl - pi perazi n-1-yl ) - 4- oxo- 4H chr onene- 2- car boxylic acid

(4-norpholin-4- yl-phenyl)-amde. 15 This conpound was prepared from

5- net hyl - ExathpbeThyl - pi per azi n- 1-yl) - 4- oxo- 4H chronene- 2-car boxylic acid

hydrochl ori de (Reference Exa I e 6) and 4-norpholin-4-yl- phenyl am ne

(Ref erence Exanple 20) as p in Exanple 1, yielding a yellow solid
6} 5

(116 ng = 84% LCM5- niz = Q 15 APR 2006 WO 03/037871 -49_ Exanpl e

67 PCT/ SE02/ 01987

5- Met hoxy- 8- (4- et hyl - pi pera I -yI )o 4- chronmene- 2-carboxylic acid

(4-norpholin- 4-yl-phenyl) - ﬁ §)& 5 This cdnpo nd S prepared from
1-yl)-4-oxo-4H oonene- 2- car boxylic acid

5- met hoxy- S- (4- met hyl - pi per
hydr ochl ori de (Reference Exa le 7) and 4- m)rpho I n-4-yl - phenyl am ne
(Ref erence exanpl e 20) as pre ared in Exanple 1, yielding a yellow solid

fﬁégr pg!rJ atrg'%?l( subst i t 6;3 e‘rﬁgo%aﬁiz;%ﬁ 09%{1%& @—\Afnﬁia&%dt&t% 'g?'h jdH e
Hmepmm dexnm 4 -piperazin-i-yl)-chiroman-2-carboxylic ack

Zt'rvg;:';]gre%o hr’rp_Q h %xﬂﬂ( I% épgmpgif};ﬂ e- 2- Ca:g%XX;'C aci d

Do o 0¥ BB B SR bRt et 78 @59 & 16 B ferele

6- Met hOquBet(fllam:fahgdlmﬂl (CHARaRAD, §lojnr X 50 x@; mpnemaﬁ-%seﬁleb@xaah l€ acid

éﬁéc gld pleF]%él \H_%Gll{vﬁfl »91 e‘r@/ Sl/a 150%?1@%301(/ Eéxagp Lrﬁi tﬁg glo&r -)1s%mcrn}exampie 7_51)1"&()43) nas

eluted with 75 % isopropanol / hexane.
The slower (-) isomer (example 77) was obtained as obtained as a light purple solid
10 (260 mg, mp 205.5-207 °C, op - 91.08 in dichloromethane). LC/MS (M+1) m/z = 437.

Enantiomers of 8-(4-methyl-piperazin-1-yl}-4-oxo-chroman-2-carboxylic acid

(4-morpholin-4-yl-phenyl)-amide.
Example 78

( @

racemic-8-(4-methyl-piperazin-1-yl)}-4-oxo-chroman-2-carboxylic acid (4-morpholin-4-yl-

15

phenyl)-amide.
Racemic-8-(4-methyl-1-piperazin-1-yl)- 4-oxo-chroman-2-carboxylic acid
hydrochloride (Example 78a) (1.04 mmol) was dissolved in anhydrous N,N-
20 dimethylformamide (40 ml) and the following were added in order: HOBt (0.17 g, 1.14
mmol), TBTU (0.37 g, 1.14 mmol) then triethylamine (0.6 ml, 4.2 mmol). After stirring for 5
min at room temperature, 4-(4-morpholinyl)aniline (reference example 20) (0.185 g, 1.14

mmol) was added and the reaction stirred overnight at room temperature.



flask with 50 niL of CH2ClI 2. This suspension was treated with triethyl am ne
(4 equivalents, 1.2 nL, 8.5 nmmol) and ~-propionylactone (0.2 niL, 3.2 nhaPy 2006
and the reaction stirred at room 20 tenperature for 2 hours, then heated to
50C for 2 hours. Then 0.8 nL nore of b propionylactone was added and t he
reaction heated for 4 hours nore. The reaction was 1 7 APR 2006 WD 03/037871
-100 PCT/ SECYQ 031538871 al | owed to cool to roomtenperature arci/$Boemos?
concentrated (I mm Hg pressure). The _g@ncentrate was treated with saturated
aqueous sodi um bi carbonate and the resulting solid collected by vacuum
filtration, The residue was purified by chromatography on silica eluting

Wi th 2% Methogfitioh Was BIrREfthREM vdcs ThexemEianWER pRAitbddiBekcRERSDIA). Then
triturated with 5 either to yield a }/ellow powder with was -dried under high

vacuum f orsamt‘?ﬁlépd@@@“@lwwnq_ )-wigh chloyoform,;dsisd (Me80gQent. Exanpl e 69 0

4-[4-({ ted in vacyo to give the crude product.
1-[6-Fl uorcgn%nﬁ n'é”’ﬁi“ p?ﬁ'@ré"z"f‘?ﬁ"fyf’) 4- 0X0- 4H- chr onen- 2-yl ] - met hanoyl } - am

i no)- 10 ﬁﬂnmdrpmﬂp@mFhremawmpbdxiylalwataamlt%Brw%whgds&rmPakThl S
conmpound, was . pr epar ¢ 0 razi n-L-vyl)-4-oxo-4H
ch?grrgn%- f@é&ﬁgﬁ e ac??"&‘ ﬁyg g‘b‘h‘i‘ ﬁgés %?é’!ﬂll é-h%?‘)"g?% Z

- (4- Ami no-vais estidcled tgipes yéinonenllﬁmgrm;elws aadmdo theron Thetsplutiesivey ( Ref erence
SR AT I R BN Y
4-[4- ({ 1- (Retiiyh pipeRzi8- 1@;41}%&&3&0&@%%@1&1&&)# ﬁmqalﬁnﬂehhﬁ-?haﬁgrmné’e car boxyl i

c acid (4- piperazj -yl - phenyl ) -am de hi s conpound was prepared from
4-[4- ({ 1{pB2Ht-dath &)BTIKC@QFEQI'MPQWP ¢d 768 thpt wassed in the chiral separation

0X0- 4H N feiBBedbeldvl. - TRYMSTOM} mA/d £49) - phenyl | - pi per azi ne-1-carboxylic acid
test-butyl 1 7 APR 2006 WD 03/037871 -101 PCT/ SE02/ 01987 ester, as prepared

i n Exanpl £xamplei@ang t he nethod of Exanple 43 to yield a yellow solid
LCVE- nt z ?ac‘éﬁﬁ-S-(t%—Methyl-l-pipcrazin—l-yl)- 4-oxo-chroman-2-carboxylic acid hydrochloride.

racemic-Ethyl-8-(4-methyl-1-piperazinyl)- 4-oxo-chroman-2-carboxylate (Example
78b) (0.33 g, 1.04 mmol) was dissolved in 6 M HCl (20 ml) and heated to 100 °C for 1.5 h.

15 The reaction was allowed to cool. The sélution was concentrated in vacuo and anhydrous

toluene was added (x3) and the solution was again concentrated in vacuo to give racemic-8-
(4-Methyl-1-piperazin-1-yl)- 4~oxo-chrof;1&n—2—carboxylic acid hydrochloﬁde as a yellow
foam (0.44 g, quantitative yield) that waié used as is in the next reaction. LC/MS (M+1)
mfz=291.
20 Example 78b _
racemic-Ethyl-8-(4-methyl-1-piperazin-1-yl)- 4-oxo-chroman-2-carboxylate.
Racemic-EthyI—S-(4-mcthyl-1-pipérhzinQ l-}1)-4-hydroxy—chroman-2-carboxylate
(Example 78¢c) (0.43 g, 1.3 mmol) was dissolve in anhydrous dichloromethane (35 ml) and
manganese dioxide (1.2 g, 13 mmol) was added. The reaction stirred at room temperature-
25 overnight.
The reaction was filtered through diatomaceous earth and the solvent was removed in vacuo
to give racemic-Ethyl-8-(4-methyl-1-piperazin-1-yl)- 4-oxo-chroman-2-carboxylate as a white
solid (0.37 g, 86 % yield) that was used as is in the next reaction. GC/MS (E[, M+) m/z =
318.
30 Example 78¢c
racemic-Ethyl-8-(4-methyl-1-piperazin-1-yl)- 4-hydroxy-chroman-2-carboxylate.
Ethyl 8-(4-methyl-1-piperazin-1-yl}-4-oxo-4H-chroman-2-carboxylate (reference
example 1) (0.48 g, 1.5 mmol) was dissolved in glacial acetic acid (50 ml) and 10 %



Exanple 71 5
6- Fl uor o- 8- (4- net hyl - pi perazi n- 1-yl ) - 4- oxo- 4H chr onene- 2- car boxyl i ¢ a¢iJdiPR 7006
[ 4- (4- et hane sul fonyl -pi perazin-1-yl)-phenyl]-ani de.
4-[4-({1-[6-Fl uoro- 8- (4 met hyl - pi perazi n-1-yl)-4-o0x0-4H chronene- 2- car boxyl i
c acid (4-piperazin-1-yl-phenyl)-amde ditrifluoroacetate (the free acid of
whi ch was pVEQ&YB®#B74s in Exanple 70) (4.0 grams, 5.77 nmBCT/SIRHII aced in a
flask with 50 nL of CH2Cl12 and 10 trigw_l_am ne (3.2 nL and 23 nmol) and
et hyl sul fonyl chloride was added (0.6 , 6.35 nmmol) portionwise (0.1 nL at
atinme) over 15 mnutes and allowed to stir at room tenperature for 20
hours. ThepdiR&aii daRaibos (100 e Wak added. The niftutiowRBAfE e&)tedaﬁcamegp affs ur at ed
aqueous SOdI um bi car bonat e was added and extracted with CHCL3 Fle organic
fractions (#0psi) &AM Cerd hwashed with saturated sodium chloride, dried
(MgS™) 15 con II d V\:hl ch was
recrystalli zed r%éhal@ﬁ&ng{l%angﬁ{g cé%@&%%ﬁ%té&g%%%#%{% pﬁ%
558, np = &ncenB3téTin vala FiybackPitdy saturated sodium bicarbonate was added to the remains

[a- (- pr oot oo i BFRSH 601 it L é‘r’f“%?ﬁﬁiﬁ%@g@%ﬁe pelis e ® 1€

(14[ 6- Fl uorﬁc&uéﬂmsmmmyper raaer-yi))tt-Hyqu-eﬁbxﬁm(. G f ?xy?u \(/:m faC|h d
pi perazj,n cetate (the free acid o iC
was pr epar‘@d“%@ hggﬁ'fyﬁéR%(%M @%78% 102 PCT/ SE02/ 01987 Exanpl e 70)
(0.69 granggampi®fe Mol ) was placed in a flask with 25 nL of CH2Cl12 and
triethylamne .56 nL and 4 mmol )_-and propionyl chloride was added (0.95
m., 1.1 mml) and the reaction alljowed to stir at roomtenperature for 20
hours. The residue was purifi chromat ography on silica eluting with 2%
met hanol in chloroform then torn 5 Hg pressure). The '

i i i ; ted w th CHC13 and the CHC13
whi |ed under hi gh vacuum for

concentrated to yield a yell 0 ovvdero
48 h at 45C (260 ng) LCMS - j 522. Exarrpl ~tJ~CH 0 10
6- Fl uor o- 8- (4- net hyl - pi per azi yl) - 4- oxo- 4H— mene- 2- car boxylic acid

{4-[4-(3-

10 8-(4-Methyl-piperazin- l-ylH-oxo-chroman-z-carboxyhc acid (4-morpholin-4-yl-phenyl)-
amide {faster running isomer).

The enantiomers of the racemic-S-(4-mcthyl-piperazin—l-yl)-4-—oxo-chroman-2-
carboxylic acid (4-morpholin-4-yl-phenyl)-amide (Example 78) (100 mg, 0.22 mmol) were
separated by the use of a chiral column (ChiralPak AD, 5 cm X 50 ¢cm,-20 ). The isomers

15 were eluted with a gradient of 35-55 % isopropanol / hexane. The faster isomer was obtained
as a light yellow solid (40 mg, mp 216 °C dec.) LC/MS (M+1) m/z = 451,

Example 80




hyr oxy- pr opanoyl ) - pi perazi n-1-yl ] - phenyl }-am de. This conpound was prepared
from 6- Fl uor o- 8- (4- met hyl - pi perazi n- 1-yl ) - 4- oxo- 4H chromene- 2- car boxlyl AER 2006
acid (4-piperazin-I-yl-phenyl)-am de and 3-propi onyl actone using the nethod
descri bed above in Exanple 68 to yield 65 ng of a yell ow powder LCMS - niz =
15 538, np =195-199C. The follow ng exenplifies a substituted

chronene- 2-WO 83/8/8& am de" (or substituted chronene-2-yPehigRo2asde) .

Exanpl e 74 20 - 108 -

N-[ 8- (4- Met hyl - pi perazi n-1-yl) - 4- oxo- 40I§|- chronmen- 2-yl ] - 4- nor phol i n-4-yl - benza
m de. 8- (4-Methyl - pi perazin-I|-yl)-4-oxo-4H chronene- 2- car boxylic acid

hydr ochl Cg"rbdi'&at Reiesswasop I/ﬁexﬂmé 2Phé sTover (Rofér WakRiblainell bk & b¥y Laiid ne (2

equi val ent s 389 nmol APR 2006_WD 03/037871 --103 PCT/ SE02/ 01987
nL) and cﬁobﬁ@?yﬁﬁaﬁ'ﬁ’s?ﬂﬁogﬂ?hz[rws(@*é@%f‘ 1.0.15 nL) were stirred in

t ol uene %%?t 65C for 30 m nutes. The reaction was allowed to cool to
22C and i nobenzonoic acid (0.7 mol, 145 ng), nore triethylam ne
(0.051 niL, O.7mol), and CH3C
to reflux for 1 hour. He RaC

W (5 n) were added and the reaction heated
lon was concentrat ed (1 mn Hy 5 pressure)
gen | N met hanesufonic acid and ether. The
acid layer was then basi i sy d C03 and the product extracted in
to CHC13. The organic |ayqf wd dif ed M4) and concentrated under
reduced pressure to | eavel:w yel | owgsol i ichowas further purified with
g

silica chromat ography usifn C13 to 4% i NCHC13. Concentration of
the fractions containing product yielded 13 ofNpresluct LCOM5 - mz = 10
449. Enantionmers of 8-(4- hyl - pi per azi n-1-yl )< chrfénan- 2- Car boxylic acid
(4-nor phol i n-4-yl - phenyl ) - am de. Exarrpl e 75 15

racem c- 8 era i,n- 1- roman car bo i
(4- nor &n Srid {JL\I/F%/FR/‘?)'HE% r ethyl-pipers l-y -4-oxo-41-?-chromen-5.( %//l]-meﬂ?an )ql} ammo)-
racem c- %h yi]Nip W}.mwa@wu éthyllu}udshr oman- 2-car boxyl ic acid
hydr ochl arj.de eg% 75a) é %{;A%S di ssol ved | n anhydrous
N. N- di neﬁnﬁlvqrawsrﬁﬁrw Lpipgrazing 1 -gid-oserd aFhgxlisrasi{GpinsTazi-bor der :  HOBY
(0.17 g, ylphdyl)anide)(Exampis) ()Q1§b7mg 0.21 6 kfindTYWh9 placed in a 50 mL flask with 10
mL of CH2Cl2. This suspension was treated with triethylamine (0.1 mL, 0.67 mmol) and
10 ethylisocyanate (0.21 ml., 18.7 mg, 0.26 mmol) and the reaction stirred at room temperature
for 18 hours. The reaction was concentrated (1 mm Hg pressure) and the concentrate purified
by chromatography on silica eluting with 1% methanol in chloroform, then concentrated
(1mm Hg pressure). Then triturated with either to yield a yellow powder with was dried
under high vacuum for 48 h at 50°C (79 mg) LCMS - AP+ 537.4, mp = 236-238°C.

15 Example 82

N
\

6-Methoxy-8-(4-methyl-[1,4]diazepan-1-yl)-4-oxo-4H-chromene-2-carboxylic acid (4-
morpholin-4-yl-phenyl)-amide:
Into 2 100 mL round bottom flask equipped with a nitrogen inlet and magnetic stirrer
20 is added 327 mg {0.89 mmol, 1.0 equiv.) of 6-Methoxy-8-(4-methyl-[1,4]diazepan-1-yl)-4-
oxo-4H-chromene-2-carboxylic acid hydrochloride salt (Reference Example 23). This



then triethylamne (0.6 m, 4.2 nmol). After stirring for 5 min at room
tenperature, 4-(4- norphol | nyl)aniline (reference exanple 20) (0.185 g;7;m@.tliggﬁ
mol ) was added and the reaction stirred overnight at roomtenperature. The
sol ution was concentrated in vacuo, the remains were partitioned between
chloroform/ 25 saturated sodi um bi carbonate, extracted (x3) with

chl orof orm WOBAIBMYSO4) and concentrated in vacuo to giRGI/SEAZ0ISTUde
product. The crude product was chromat Q%Ea_phed on a Waters.Delta Prep 4000
using 1 PrepPak cartridge (Porasil m 125A) eluting with 2.5 % net hanol

/ chloroform The product 1 7 APR 2006 WO 03/ 037871 -104 PCT/ SE02/ 01987 was

col | ect ed mt&wmsa{eédlmomlofﬁ&ﬁxﬁme@m:ﬁgm:aﬂ.@ad ztéa,l v)erel | . The
solution was refluxed then cooled t léel low solid was filtéred to give 55

ng (12% yi &omholipoanging jsaddesl (T4Lth¢r§trw9|so tipreis aickly|addad) sitapltageenstyaddes boxyl i
d (4- Feder %]’Jg'i-]
2glnt ai( ne??gﬁ%w?}g@ﬂvﬁ’/}a?ﬁ&gw |°2 the a(rﬂ'@ egg&ﬁlo%\ag&d%crl edI gel OW.

LC M5 ( M+1)}us1¢cunt:4574mk, 5775 a(2p 2emmbla4.0 equiv.) is added via syringe over 5 minutes. The
racem o & (VRN RELASL it I et B oty

8- (4- met hykvdpofatdp @fide? | hmhhxﬂoﬁmpﬁhinew:@wwﬂ? TiRrea%ye idtura g hahence
Exanmple 1) (0.74 g, . 2. was di ssolvyed in glacial acetic acjd 50 m )

and 10 % 10efanglzpq B P 10} a%%awmes%?y filteation jERese repidussiagg thprpufisd
hydr ogenat ﬁﬁ’sh‘%ﬁro?na hﬁﬁﬂé’é a’i Sient(078- 1094 rheﬁ&nofﬂl ﬁetﬁﬁén@clﬂ&ndl-laﬂlucnt

concentrated HC an % adi um on carbon (100 ng) were added and the

mi xt ure \NaEhwa%mwwlewb@ lstQS’faFﬂﬁérf@@b PYAAmYY, §§Pyceatmtv®d@°dwer h. The
reactiong ‘t"ﬁ%h%éuﬁiﬂe&sﬁéﬁd&ﬁ@metﬁ e%mbahyahem@%ridétggkgﬁkga@ﬁ BRpsol ution was

concentra I n vacuo. foluené was repeate d e SOFUtI on,
concentrat gastglbzqﬁfmmma@ml@agve(me ﬁsebaseofthepureproductas345 mg (79%) of a

Vet y! - 1- PLARGABHA. Mak!sheC THaRIRA é,, AREROSHI TR AL WBGLOLEEGS as 2 foam

t hat was u hout fcafion‘in the next reaction. LC/ MS
(Mr1l) m z Ex@fle 88xanpl e 76

(+)-8-(4-Methyl - pi perazin-1-yl)-chrogan- 2- carboxylic acid

(4-norphol i n-4-yl -phenyl)- 20 ami de. [|[The enantioners of

racem c- 8- (4- Met hyl - pi pefrazt hr oman- 2- car boxyl ic acid
(4-norphol i n-4-yl - phenyl)-amd anpj| e 75) (0.52 g, 1.19 nunol) were
separated by the wuse of a chi ak AD 5cmX50 cm 20
.t). The faster (+) isoner (exa

E] @

15 6-Ethoxy-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid (4-morpholin-4-

yl-phenyl)-amide:

Into a 100 mL flask equipped with a nitrogen inlet and magnetic stirrer is placed 133
mg (.748 mmol, 1.1 equiv.) of 4-morpholinoaniline, which is then dissolved in 20 mL of ..
methylene chloride. To this mixture is then added 290 mg, 367 UL (2.24 mmol, 3.3 equiv.) of

20 ethyldiisopropy! amine, followed by addition of a solution of 250 mg (0.68 mmol, 1.0 equiv.)
of 6-ethoxy-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carbonyl chloride (Reference
Example 23) which has been dissolved in 10 ml of methylene chloride. The reaction is
allowed to stir for 4 hr, after which no further formation of product was seen by LC/MS. The
crude reaction was concentrated on a rotary evaporator, then triturated with 10 mL of

25 methanol. The crude solids were collected by filtration, then subjected to flash
chromatography using a gradient of from 2 to 20% methanol in methylene chloride.



76) was eluted with 45 % i sopropanol / hexane and the slower (-)isoner
(example 77) was 25 eluted with 75 % i sopropanol / hexane. The faster! { AFR 2006
i soner (exanple 76) was obtained as a white solid (250 ng, nmp 206- 207 C, ao
+ 92.66 in dichloronethane). LCOMS (MHl) mz = 437. 1 7 APR 2006 WO
03/037871 PCT/ SEQ2/ 01987 -105 Exanple 77

(-)- 8- (4- veP¥RPI8Ber azi n- 1-yI ) - chr onan- 2- car boxyl i ¢ aci dPCT/SEN2/01987
(4-morpholin-4-yl-phenyl)-am de. Theygpantiomers of

racem c- 8- (4- Met hyl - pi perazi n-1-yl )-cF%r oman- 2-carboxylic acid 5

(4-mor phol i n-4-yl - phenyl ) -am de (Exanple 75) (0.52 g, 1.19 nml) were

separ at ede&yﬂtﬂEzauusﬁomfmﬁ:mlhmbnMndmaxi(n%ffcﬁﬂdaa% mEX16%)6fth&ple cm 20 p).
The faster Ogl]lf)é gqrig %ﬂe anple 76) was eluted with 45 % i sopropanol /
hexane anBF W spl ‘§<| soner (exanple 77) was eluted with 75 %

| sopr opanptasy SREXENE for [OFHSNQORH]t Theok. BFRI498;20WRUY3 77) Wwas obtained as

obtained as a'light purple solid 10 (260 ng, nmp 205.5-207 C, an - 91.08 in
di chl oronﬂmé.ﬁg LC/MS (M+1) mfz = 437. Enantioners of

8- (4- net hyl - pi perazi n-| -yI)-4-050-chronan-2-carboxy|ic acid
(4-nor phol i n-4-yl - phenyl -am de. [iExanple 78 15 1
racem c- 8- (4-net hyl - g - 4- oxo- chr oman- 2- car boxylic acid
(4-nor phol i n-4-yl - phenyl) de. .cenic-8-(4-nethyl-l-piperazin-l-yl)-
4- oxo- chr oman- 2- car boxyl i ¢ “agfd~gtfyd ﬁﬁg:;ﬁj (Exanple 78a) (1.04 mmol) was
di ssol ved i n anhydrous NN 20Ldi net hylkf or e (40 mM) and the foll ow ng
were added in order: HOBt tjg g, 1714 JU (0.37 g, 1.14 nmmol)
N

then triethylamne (0.6 m mol ). After sfirrlng for 5 mn at room

tenperature, 4-(4-norpholinyyyaniline (referenc 20) (0.185 g, 1.14

mmol ) was added and the reacfion .stirred overnight roomtenperature. 1 7

APR 200% WO 03/037871 -106 PCT/ SE02/ 01987 The sol utidn was concentrated in

vacuo, thQEmBRRABIEmMeREpifahlihilly D e dxLEMBRMAED i N _sodi um

bi car bonat e, gt?ﬁct eg 23) W t'h chJIcorof or;r!h] %r?g%%%aéédg)[&g‘}lgﬁakﬁﬁ
piperazin-1-yl)-phenyl]-amide: ‘

This compound was prepared from 250 mg (0.68 mmol, 1.0 equiv,) of 6-Ethoxy-8-(4-
methyl-piperazin-l-yl)-4—oxo4H-chrom¢ne-2—carbonyl chloride (Reference Example 23) and
10 175 mg (0.748 mmol, 1.1 equiv.) of 1-[4-(4-Amino-phenyl)-piperazin-1-yl]-propan-1-one by
an analogous procedure to that used to prepare the 4-morpholino aniline derivative, to give 45
mg (12%) of the desired product as a yellow solid.
Mass Spec.: calc. for [C3pH3NsOs+H]" Theor. m/z = 548; Obs. = 548

Example 85

o @

6-Methoxy-4-oxo-8-piperazin-1-yl-4 H-chromene-2-carboxylic acid (4-morpholin-4-yl-

15

phenyl)-amide:
Into a 50 mL round bottom flask equipped with a reflux condenser, nitrogen inlet and
magnetic stirrer is placed 50 mg (0.115-mmol, 1.0 equiv.) of 6-Methoxy-8-(4-methyl-
20 piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid (4-morpholin-4-yl-phenyl)-amide
(Example 31) and 10 mL of I, 2 dichloroethane. To this solution is then added via syringe 49
g, 37 uL (0.345 mmol, 3.0 equiv.) of 1-chloroethyl chloroformate. A precipitate forms,



concentrated in vacuo to give the crude product. The crude product was
chromat ographed on a Waters Delta Prep 4000 using | PrepPak 5 cartri qg;eng 2006
(Porasil 37-55m 125A) eluting with 2.5 % methanol / chloroform The produ

was collected to give a yellow oil. Ethyl acetate was added to the oil. The
solution was refluxed then cooled the yellow solid was filtered to give 55
my (12% yi eM$) 938787 hceni c- 8- (4- PCT/SE02/01987

nmet hyl - pi perazi n- 1-yl ) - 4- oxo- chronan-gg?a_r boxylic acid
(4-norphol i n-4-yl -phenyl)-am de (rap 5-216 C). The nother |iquor
contained 76 ng that was used in the chiral separation 10 descri bed bel ow.

LG M5 ( M+Iadidhkiag forfhation ofExaﬁah@mztgamam&nshéafedwsfrémkf&p@p?raZI n-1-yl)-

4- oxo0- chronan 2-carboxylic acid hydrochl oride.

racem c- Etthgreupary @-%éltYﬂ?Pf 4‘1—%‘%‘8#ﬁiﬁ%)‘ﬂdl%@)&ﬁl?&mﬁrﬁﬁpl?ﬂwmﬁwe& e

heatod {0 a0 Enp o7 plg3fs Aol seuORISbARRINES, dfaebetle Bk koL S0 0t on

was Cconcemacktene &LCYMS wdms themiprogiegsivabyishow formasive ofidemetiidated fred)ct aved 5t he

solutio iy 1 c v m c- 8- .

(4- Met hyl ﬁégor%g z °g§s}g%nx°3 o T%b?rmaén%?ggagsé?( egapé’&tﬁ‘" Mf‘%%l ori de
as a yell ow:r I{zo:ﬁmz{ ﬂsuﬂjknglpn mmemyltm chiaridgicohtainirgimdthanals remseedl ofsolids byn t he
next reac

racem c-E i %quk"#é‘t(q’fﬂlagt}"hﬁ%"é %’Y"f%%ﬂsa“%npﬁﬁlgém%s 2P%oxy! at e.

Raceni c- Epftytand-if fretiplchy/thldride] Q%s@llrﬂg (6494) of the PUEN PRScEdY 2 Ye®ishdokd ! boxyl at e

(Exanple 78c) (0. 4% % é gms% d| S oI |n anh drous di chl or onet hane

(35 m) aﬁ@ss%g& eder dded. The reaction

sti rreqoatE,{,mgearrper ature, 25 over ni ght The reactl on was filtered through

di at omacedUS ear and the solvent was renoved in vacuo to give -

racem c- Et hyl - 8- ( 4- rrethyl-l-pl per §zi n-1 -yl ) - 4- oxo- chr oman- 2- car boxyl ate as a

white solid (0.37 g, 86, d hat was used as is in the next reaction.

G/ Ms (EI, M) mz = 318. 3 e 78c racem c- Et hyl - 8- (4-net hyl - |

- pi perazin-1-yl)- 4- hydroxy Zs M boxyl ate. Ethyl

8- (4-net hyl -1 -pi perazin-1-yl){4- 0%0- 4 -2-carboxyl ate (reference

exanple 1) (0.48 g, 1.5 m’mc §S di s€ol ved_iAgl.acj al acetic acid (50 nm)
03

and 10 % 1 7 APR 2006 WD 03 7871 PCT/ SE02/ 0198 -1107 pal | adi um on car bon
(100 ng) was added. The m x was hydr ogenat ed a Paar appar at us

6-Hydroxy-8-(4-methyl-piperazin- 1-yl)-4-oxo-4H-chromene-2-carboxylic acid (4-morpholin-
4-yl-phenyl)-amide: '
Into a 50 mL round bottom flask equipped with a reflux condenser, nitrogen inlet and
15 magnetic stirrer is placed 50 mg (0.115 mmol, 1.0 equiv.} of 6-Methoxy-8-(4-methyl-
piperazin-1-yl)-4-oxo-4 H-chromene-2-carboxylic acid (4-morpholin-4-yl-phenyl)-amide
(Example 31) and 20 mL of methylene chloride. To this solution is added 1 mL of a IN
solution of boron tribromide in methylene chloride, The reaction is stirred at room
temperature for 2.5 days at which time it is complete by LC/MS. The reaction is concentrated
20 on a rotary evaporator, then methano! is added. The methanol is concentrated and readded 5
times, until the BBr; is removed as HBr and trimethyl borate. The solid hydrobromide salt
residue, which is obtained, is >85% pure product by LC/MS. Mass Spec.: calc. for
[CysH2sN4Os+H]" Theor. m/z = 465; obs. = 465



(50 psi) at 70 C for 3 h. The reaction was allowed to cool, the catal yst was
filtered and the solution was concentrated in vacuo. Ethyl acetate 17 APR 2006
sat urat ed sodi um bi carbonate was added to the remains 5 and the m xture was
extracted (x3) with ethyl acetate, dried (MgSO) and stripped to give

racem c- Et hyl - 8- (4- et hyl -| - pi perazin-1 -yl )-4-hydroxy-chroman- 2- car boxyl ate
(0.43 g, 9owvowsggyd) as a yellowoil. GO M (EI, M) m BCESBROISEXanple 79
10 8- (4- Met hyl - pi perazi n-1-yl)-4-oxo=g¢fgoman- 2- car boxylic acid

(4=nor phol i n-4-yl - phenyl )- am de (faster running isoner). The enantioners of
t he racem c- 8- (4- net hyl - pi perazi n-1-yl ) - 4- oxo- chroman- 2- carboxylic acid

(4- nor phoExsmple il (Mathod 1) - anmi de (Exanple 78) (100 ng, 0.22 mol) were
separated by the use of a chiral cglum (Chiral Pak AD, 5 cm X 50 cm-20 ).
The isonmers 15 were eluted. wth a rad| ent of 35-55 % sopropanol / hexane.
The faster isomer was obtAP 1873 ?-hht yell ow solid (40 ng, np 216 C
dec.) L/ MS (M+1) niz = 451. 7 APR 20D6 WO 03/037871 -108
PCT/ SE02/ 01987 gr adi ent of 3 / hexane. The sl ower i soner

was obtained as an off white oIi j 215 C dec.) LOMS (MF1) mz =

451. Exanple 81 5
4-[4- ([ 1-[6-Fl uoro-8-(4-metf pera2| n-1-yl)- /oh-m—l-chrorren-z-yl]-met han
oyl }-am no) - phenyl] - pi peraa ne-F-carboxylic aci yl am de:
6- Fl uor o- 8- (4- net hyl - pi peraz -yl ) -4-o0xo-4H-chr omsne 2-carboxylic acid

(4- pi perazin-1- yl-phenyl)- mde (Exanple 71) (150 ng, 0.216 nmol) was

\F/)v: ?ﬁe?r: e %{/ ﬁ‘ P‘ﬁ#ﬂ “%%&Wr#ﬂg‘%‘*’é“/m%‘??’wgr}%% @”ﬁ’%‘?‘jé&%ﬁg’{y Iy} W%; 1t :Tﬁat ed

18.7 ny, @ﬁﬁpmm%quxhehyn)bwudeactl on stirred at roomtenperature for 18

uri 116t by ORARMEBLT RGN SOt FeRY Bl RRRe R LT RaeS:

chl or of or dinmdhben-cmmb atid (R0 mﬁiommbﬁ:eaéesﬁﬂpw 25bY. hﬁlruzi@dsprapwaﬁ}ed with

either to yield a vy Iow s drj vacyum for 48 h
at 50C ( RRHEA 4 R PE magh R, dietulRamidestes sfdpd Ry o g4 58"

6- I\/gt hzxym&ot)anmmayms[sé g44 35 AERDABHIwad by the %&Uf@iﬂo%wuﬁoaﬁﬂﬁar boxylic
acid (4- (0.463 g, 2.60 mmo!). The resulting dark brown solution was stirred at room temperature

10 under nitrogen for 19 hours. The reaction was concentrated in vacuo and the resulting crude
product was taken up in methylene chloride/methanol. Filtration of the resulting mixture
afforded some product as a yellow solid. The filtrates were concentrated and partitioned
between methylene chloride and saturated aqueous sodium bicarbonate. The organic layer
was washed with saturated sodium bicarbonate, dried (MgSO4), and concentrated under

15 vacuum to afford a brown solid. This was suspended in methanol and filtered to afford the
desired product as a yellow solid (0.714 g, 69%). 'H NMR (300 MHz, DMSO, d¢) § 9.97 (bs,
1 H,NH), 7.67 (4, 2 H, J;= 8.8 Hz, ArH,-& Hq¢"), 7.47 (bs, 1 H, ArHs), 7.00 (s, 1 H, C=CH),
6.99 (d, 2 H, J,= 8.8 Hz, ArH3-& Hs"), 6.71 (bs, | H, ArH;), 3.85 (s, 3 H, OCHs), 3.75 (t, 4 H,
J= 4.6 Hz, OCH,CH;N), 3.70 (bs, 2 H, AINCH.CH,CH,NCH3), 3.55 (bs, 2 H,

20 ArNCH,CH;NCHj3), 3.09 (t, 4 H, J= 4.6 Hz, OCH,CH;N), 2.95 (bs,2 H,
AINCH,CH;NCHj3), 2.73 (bs, 2 H, ArNCH,CH>CH,NCH3), 2.36 (s, 3 H, NCHa), 2.07 (bs, 2
H A:NCH,CH,CH,NCH;); Mass Spec.: calc. for [C27H33NsOg+H]" Theor. m/z = 492; Obs,
492.



nmor phol i n-4-yl - phenyl )-am de: Into a 100 nL round bottom fl ask equi pped with
a nitrogen inlet and magnetic stirrer 20 is added 327 ng (0.89 mol 1 71ARR 2006
equiv.) of 6-Methoxy-8-(4-nmethyl-[I,4]di azepan-1-yl)-4-

0Xx0- 4H-chr onene- 2- carboxylic acid hydrochloride salt (Reference Exanple 23).
This 1 7 APR 2006 WO 03/037871 PCT/ SE02/ 01987 -109 material is dissolved in
20 mL of DVPFOAM3BRen 189 ng (1.06 nmmol, 1.2 equiv.) of 4rCTSROPbIEET noani |l i ne
is added. To the stirred solution is.gu§ckly added sinultaneously added 568
ng (1.77 mmol, 2.0 equiv.) of TBTU and 239 ng (1.77 mml, 2.0 equiv.) of
HOBT. At this point 457 ng, 577 p.L (25.2 mmol, 4.0 equiv.) is added via
Syringe dizeymple 87 fMiethgd 2JThe 5 reaction is allowed to stir at room
tenperature for 18 his, then is cogcentrated on a rotary evaporator under
hi gh vacuumin order to rengve the DI\/F he residue is triturated with

met hanol and the crude soki Os-are- Te ed by filtration. These residues
are then purified by flash E{w using a gradient of 5-10%

met hanol in methyl ene chlorio : e eluted material, which is
@ dried under 10 hi gh vacuum

obt ai ned from chromat ogr aphy, 'Ns concdntr
suspended in nethyl ene chlori Edrl e® overR2gp3~concentrated, then
crystallized fromnethanol tp givie the free baSFer the pure product as 345
ng (79% of a yeI | ow solid. Spec.: calc, cf C27H32FN405+H] + Theor.
mz - 393; bs. 393 Exanple 83 15

6- Et hoxy- 8- (4- rret erazin-|- - 4- 0x0- 4H- chr onene- 2- car boxylic acid
(4= or ph My by apepen Lot hogihErorpuslie dumpperhaeich o

ni trogen dal eihofiRd.IREGE)L4midd.i rrer is placed 133 ng (.748 mol, 1.1
equi v.) of A?%rrgr o@nf)ig’?uilﬁ?lne which is then dissolved in 20 nL of

met hyl ghe chl &rsolution pEs-mathexyrB(#-methyl-1 4 Hisrepanrd sl Ghtrimeethiddiangt (2. 24 ol
3.3 equi \éth}:éﬂﬁctg&n#ghmélﬂ%- Mgfé aﬂmorpﬁau 9V hdyn Gk kOBl @ SOl ution

of 250 - ui v
6- et hoxymnleﬁﬁd)f@ﬂs?)g,ﬂeimmnl)in m@muwmmmesgo s 0¥ chl ori de

(Ref o enq&q‘ﬁe reac glﬁlklcm&:ﬂfgé}%gpi% Sgl r OI’ gd%gllt&g fgmngtfe hyl "t

chl ori de S after no further
formati ommtincpmasdtm'ed mmmpeiamms miinges and tlebe adjpsied toopH V\/asthdo%cent rat ed

01 ottt PRKRE s i ot e el af isp el oy R Bp AN e o aphy
using a ovaetliaaddriaf urfdéﬂﬁglivatcﬁmﬂ@&/afmtl Iﬁ&rﬁebuddrprmbmlaqmow edlir(0¥29 gl 7 APR
2006 VO 03/ 03HNMR(300MHZ DMSO, ds) § 9.97 (bs, 1 H,C(O)NH), 7.67(d, 2 H, /= 8.8 Hz, '
ArH>& Hg), 7.47 (bs, 1 H, ArHs), 7.00 (s, 1 H, C=CH), 6.99 (d, 2 H, J,= 8.8 Hz, AtHs-&
Hs), 6.71 (bs, 1 H, ArH,), 3.85 (s, 3 H, OCH3), 3.75 (t, 4 H, J= 4.6 Hz, OCH,CH;N), 3.70
15 (bs, 2 H, AINCH:CH,CH;NCH,), 3.55 (bs, 2 H, AINCH,CH,NCH}3), 3.09 (t, 4 H, J= 4.6 Hz,
OCH,CH,N), 2.95 (bs, 2 H, AINCH,CH,NCH3), 2.73 (bs, 2 H, A-INCH,CH,CH;NCHj3),
2.36 (5, 3 H, NCHs), 2.07 (bs, 2 H AINCH,CH>CH,NCH3); Mass Spec.: cale. for
[C7H33NsO4+H]" Theor. m/z = 492; Obs. = 492. Analysis for C27H33N;504.1.0eqHCL
0.3eqH,0: Calculated C 60.79 H 6.54 N 13.13. Found C 60.82 H 6.53 N 13.17.

20 Example 88

“liiae



}
-110 PCT/ SE02/ 01987 Recrystallization from nmethyl ene chloride and hexanes
afforded 55 ng (1699 of the pure product as a yellow solid. Mass Spec.:
caic. for [C27H32NAOS+H| + Theor. mz = 493; Obs. = 493 Exanple 84 51% fbp 1008
6- Et hoxy- 8- (4- net hyl - pi perazi n-1-yl)-4-o0x0-4H chronei t e- 2-carboxylic acid

[ 4- (4- propi onyl - piperazin-1-yl)-phenyl]-anride: This conpound was prepared
from250 ng (0.68 mmol, 1.0 equiv.) of 6-Ethoxy-8-(4-

met hyl - pi pev@asisgir yl ) - 4- oxo- 4H- chr omene- 2- car bonyl chl ogdga:otbies-Lr ence
Exanmpl e 23) and 10 175 ng (0. 748 mm{ 1.1 equiv.) of | -[4-(4-Am no
phenyl) piperazin-1-yl]-propan-1 -one Yy an anal ogous procedure to that used
to prepare the 4-norpholino aniline derivative, to give 45 ng (12% of the

desired py A3y e i a NBS o of 05+H] +
Theor . i EEhy SRS bR AR LA-AMIST 4R afiifie 2 Rlbont AE 1

6- Met hox yretplmtio-Bylphgeaanide.1- y| - 4H chr onene- 2- car boxyli ¢ acid
(4-norpholin-4:yl.s phenyl)-am de: .ntoca 50 ni round bottom f]agk equi pped
with a refl ux%g%h%ce‘%én??gn%ﬁsrpéﬁ’éﬁedi%%% %g’ﬁt? S IAL: '?éﬁ)'g?‘q’&?yéﬁdaf@' pl aced 50
my (0.1 1Eﬂwﬁﬁ?c;ﬂlaxy@-qﬁiﬂdﬁneﬁ);cﬁcﬁyﬁ&idiﬁmy%ﬂ-e@%r Md?gﬂé:e BRample 24c¢) according

pi perazin-1-yl)-4-oxp-4 ronene-2-car .G aci

(4- nor phdP %PERW‘F@%’@WJ‘_’;& %%%ence &52apelin fxample §7 (ipthod 1o A

di chl or ogkilaneblid Whs bbiamed Viash Bpst -ictlc! BT, AAND, ¥HE ThYér RBA- 48; obl, 37 L

(0. 345 mgT’EDI , 3.0 equiv.) of 1-%% or oet h{ﬁ chl or‘of ormate. A precipitate
forns, .1478.APR 2006 WD 03/ 037871 -111 PCT/ SE02/ 01987 i ndicating formation of
an inter gRdidieng The reaction is heated to reflux for 3 days, whereupon an
anal ysi s‘m’il,gTeTI iquot by LC/MS indicates only a trace of product has
formed. At this tinme 52 ng (0. %45 nmml, 3.0 equiv.) of sodiumiodide are
added to the refluxing reaction. LC/ M5 anal yses then progressively show

formati on of denethyl ated product over 5 5 additional days. The reaction is
t hen cool ed, concentrated on a rotary evaporator, then dried




over K2C03 as a suspension in nethylene chloride containing nmethanol,

removal of solids by filtration, followed by flash chromatography of t7hA€PR 2006
solution, using a gradient of 5 to 20% mnethanol in nethylene chlori dl',

gives 34 ng (64% of the pure product as a reddish solid. Mss Spec.: talc.
for [C25H28N405+H%+ Theor. mz = 465; Qbs. = 465 10 Exanple 86

6- Hydr oxy- 8WUW¥ETHY| - pi per azi n-1 -yl ) 4- oxo- 4H- chr onene- 2- BEFBEMRYPIBE aci d
(4-mor phol i n- 4-yl-phenyl)-am de: Into1g-50 nL round bottom fl ask equi pped
with a reflux condenser, nitrogen inlet and 15 nagnetic stirrer is placed
50 ng (0.115 mmol, 1.0 equiv.) of 6-Methoxy-8-(4-nethyl -

pi per azi n- 1-yl )l'hdtime(@mplehmﬂwmmqmal-ﬁmm bdiupro- 8-(@:meﬁlyl-pipcrazm- -yl)-4-oxo-

chi ort do. MABR e BRI R Bt R ot s B O

tribrom derécaduretésytilsdan Ekdrogle 87 (Mdthed I)ea@cﬂcr dn'omstogfapﬂiy @tds thkn ér?smhzed
tenperature fo days,  at whi ch tllrlrgqi (gﬁ R te by LC/ VB. The reaction

i's concent@ﬂ@&h%?w&t%?‘gwmgﬁé ar?‘é’c?\“élﬁ?}l iMass, Sprs d Calgin

met hanols iy [EQECANOMIRUTROR, heafbgdobs. =i46ges, until the BBr3 is renpved as
HBr and tri rret hyl borate. The solid hydrobrom de salt residue, which is

obt ai ned, Exampledk, pure product by LC/ M5, Mass Spec.: calc. for
[025H28N405+H] + Theor. mz = 4@p; obs. = 465 1 7 APR 2006 WO 03/ 037871

PCT/ SEO2/ 01987 -112 ample 87 (Method 1) I /N H N\) ) O

6- Met hoxy- 8- (4- met hyl - Fx AThazegan- 1-yl) - 4- oxo- 1, 4- di hydr o- qui nol i ne-2-carb

oxylic acid (4-norpholi -amde 5 To a solution of
6- met hoxy- 8- (4-nmet hyl - [ 1, 24:€ - 0X0- 1, 4-di hydr o-
gui nol i ne- 2- car boxyl i c aci I ) fer ence Exanpl e 25b) and
di i sopropyl ethyl am ne . , 8. D) nmL di et hyl f or mam de was
added TBTU (1.40 g, 4.36 | ) and HOBt (0.5]%2 4.35 mmol) foll owed by
the addition of 4-norphol™goaniline (0.463 g, ~2" | ). The resulting
dark brown solution was stijfrred at roomtenperaturgl 10 under nitrogen for 19
hours. The reaction was concentrated in vacuo and the resulting crude

6-Fluoro-8-(4-methyl-piperazin-1-yl)-4-oxo-1,4-dihydro-quinoline-2-carboxylic acid [4-(4-

10 propionyl-piperazin-1-yl)-phenyl}-amide.
The title compound was prepared from 6-Fluoro-8-(4-methyl-piperazin-1-yl)-4-oxo-
1,4-dihydro-quinoline-2-carboxylic acid hydrochloride salt (200 mg, 0.59 mmol) (Reference

Example-26) using the procedure described in Example 87 (Method 1). 31% yield. Mass
Spec.: cale. for [C2sHa3sFNsOs+H]* Theor. m/z = 521; Obs. = 521.

15 Example 92

/Nj H o
) o
8-[(2-Dimethylamino-ethyl)-methyl-amino]-6-methoxy-4-oxo-1,4-dihydro-quinoline-2-
carboxylic acid (4-morpholin-4-yl-phenyl)-amide.
20 The title compound was prepared from 8-bromo-6-methoxy-4-(2-trimethylsilanyl-

ethoxymethoxy)-quinoline-2-carboxylic acid methyl ester (Reference Example 24c)

according to the procedures described in Reference Example 252 and in Example 87 (Method



product was taken up in methylene chloride/nethanol. Filtration of the

resulting mxture afforded sone product as a yellow solid. The filt rﬂtﬁg%m%

were concentrated and partitioned between nethylene chloride and sat
aqueous sodi um bi carbonate. The organic |ayer was washed with saturated
sodi um bi carbonate, dried (MgSO4), and concentrated under 15 vacuumto
afford a br WOn3931871d. This was suspended in met hanol and HoHsEezedst o afford
the desired product as a yellow solig SO 714 g, 69%. 'H NMR (300 MHz,
DVMBO, d6) S 9.97 (bs, 1 HN)I, 7.67 (1 2 H J,~88H, AHS&H), 7.47
(bs, I H Arr ), 7.00 (s, 1 H CCH, 6.99 (d, 2 H J,=8.8 Hz, Arty& H5.),
6. 71 (bs, 2} using NV, N‘W’-,tnﬁe cﬁ%_{n&hhxmmﬂtﬁe Pdatabyséd eouﬂluté A yéflototidiz, OCH
CH2N), 3.7 (bs ICH 2CH2NCH3§5+3 425 (bs, 2 20 Ar NCH CH2NCH3) ,
3.09 (t, Avagp %meﬁh@ﬁmcwle@n[ﬂ;sﬂsﬁs Hi, Jhegr. pyz = 4&%0;\@42614@84043) 2.73
(bs, 2 H, E%gg@gggHZCH NCH3), 2.36 (s, 3 H NCH), 2.07 (bs, 2 H ArNCH2CH
CH2NCH3) ; ec calc. for [C7TH33NSO4+H] + Theor. mz = 492; (bs. 492.
1 7 APR 2006 WD 03/037871 -113 Exa'-le 87 (Met hod 2) PCT/SE02/01987

6- Met hoxy- 8- (4 met hyl -[ 1, 4] az

yl)-4-oxo-1, 4-di hydro-qui nol i lic acid

(4- nmor phol i n-4-y| - phenyl ) - am ><],zti on of

6- met hoxy- 8- (4-nmet hyl -[ 1, 4]d|aepaN 1-wT) > (Bytrinet hyl silany] -

et hoxymet hoxy) - qui nol i ne- 2- caLh xyH| c @cid Dr phol i n-4-yl - phenyl) -am de
(Reference. Exanple 27d) (O: 7989 g, 1.59 M~ 2% nL et hanol was poured
into 300 nL 0.05 N hydrochlric/aeid. The cI earggz{ yel | ow sol ution becane
cloudy within 5 mnutes. The NfXture was stirre roomtenperature for 45
mnutes and then adjusted to pH 7 with 10% 10 sodi um hydr oxi de The

resul ti 895 Y6l beikiBtAhRboplIRmbRLARLRS ARy bl bk ifflio YERRER A0 th water

and dried under g{h vacuumto t he desired product "as a yeI | ow solid

(0.629 g, cam%mm 4wrrhdoed-Kephenylhmmided6) 8 9.97 (bs, | H C(O NHL3, 7.67
d, 2 H .1=38 0 | H C=C D
gs 99 (d. 2 H, J = g §"ﬁ£t‘g§bpﬁa3w”p'?ga§éd%m 'bﬁmﬁgwm‘y%ﬁg (3 85 (s, 3 H,
OCH ), 3. &Bne(thylsmﬂeﬁﬁxymet@om&une oxylic 4dd methylipster 2R¢ﬂ¢remeNCH

CH2 CH2N t

OCH2CH2 %ﬁ%?@%g%ﬁ 9&3% ‘t‘l{“@a}‘{W& e 1%@\{9:?%& E"i‘%ﬂe ’23’? ﬁté& CH2CHhNCHS) |
2.36 (40 Bxdrhple\ﬂ-(l\&éthoﬁ),()ﬁm@lhsNNZ uﬁnemm@qpmmﬁmmewsmwc . calc.
for [Q27LE3 O4+gllow so?g was égtamed M%ss Spec.: P ealc. for%%z-,-l-fa‘%b -ﬁ-i] TL eor. m/z =

C27H33N5 0P 5
494; Obs. = 494,

Example 94

—N

15 8-((3R)-(+)-3-Dimethylamine-pyrrolidin -1-yl)-6-methoxy-4-oxo-1,4-dihydro-quinoline-2-
carboxylic acid (4-morpholin-4-yi-phenyi)-amide.

The title compound was prepared from 8-bromo-6-methoxy-4-(2-
trimethylsilanyl-ethoxymethoxy)-quinoline-2-carboxylic acid methy! (Reference Example
24¢) according to the procedures described in Reference Example 252 and in Example 87

20 (Method 2), using (3R)-(+)-3-(dimethylamino)pyrrolidine for the Pd catalysed coupling. A
yellow solid was obtained. Mass Spec.: calc. for [C27H33N504+H]" Theor. m/z =492; Obs. =
492, )

v



0. 3egH20 Cal culated C 60.79 H 6.54 N 13.13. Found C 60.82 H 6.53 N 13.17.
20 Exanple 88 17 APR 2006 WO 03/037871 PCT/ SE02/01987 -114 17 APR 2935
6- Met hoxy- 8- (4- et hyl - pi perazi n-1-yl) - 4-oxo-1, 4-di hydr o- qui nol i ne- 2- car boxy|
ic acid (4- norpholin-4-yl-phenyl)-amde. The title conpound was prepared
from 8- br ono- 6- net hoxy-4- (2-tri met hyl sil anyl -

et hoxymet hoxWp-0§03760 i ne- 2- car boxylic acid methyl ester (RefTspenmes7Exanple
24c) according 5 to the procedures degpribed in Reference Exanple 25a and
in Exanple 87 (Method 1). A yeIIow solid was obtained. Mass Spec.: talc. for
[ C26H31N, 504+H] Theor. niz 478; (bs. 478. Exanple 89 0 1 1 7 APR 2006 WO
03/ 037871 Edabipiedy/ SE02/01987 The title conmpound was prepar ed from

6- Fl uor o- 8- (4- net hyl - pi perazin. I-ylé 4- oxo-

1, 4-di hydr o- qui nol i ne- 2- car Roxyl i ¢ faci d hydrochl oride salt (Ref erence
Exarrple 26) using the precC rlbed in Exanple 87 (Method 1). After
chromat ography, it is then cr rom nmet hanol to give the pure
product as 150 ng (55% of a hss Spec.: talc. 5 for

[ C25H23FN503+H] ' Theor. niz = ; = Exarrple 91

6- Fl uor o- 8- (4- et hyl - pi per azi yIl‘) 4ooxo- di hydr o- qui nol i ne- 2- car boxyl i
c acid [4(4- 10 propionyl-pipgrazin-1-yl)- phenyl ]N/Zﬁﬁde The title conpound
was prepared from 6-Fl uoro- 8- éﬁet hyl - pi per azi n-- yJo - 4- oxo-

1, 4- di hydr o- qui nol i ne- 2-ca1=b§xyl ic acid hydrochl orrde salt (200 ng, 0.59
mol ) (Reference Exanple 26)\ usi ng the procedure described in Exanple 87
(Met hod 1)&- W-Bhﬁbth}ﬂ&ﬁiﬁo- Edin = ILy1)-6-mekifdiy4Coko 3R BING@d4ddlrbliddigor . ' z =
521; Qbs ((%?-1() 15 Exanp ggﬂa ) d gl

8- [ (2- Di msamgryisianid Wlaohwérsﬂmhcwamfea met hoxy- 4- oxo- 1, 4- di hydro qui nol i

ne-2- cay boxyl i C. actil dirt-cERpORR vl piepited RO B bronRLE ﬁil@thoxy-4-(2-
trimethylsilanyl-ethoxymethoxy)-quinoline-2-carboxylic.acid methyl ester (Reference

Example 24c¢) according to the procedures described in Reference Example 25a and in

Example 87 (Method 2), using (38)-(-)-3-(dimethylamino)pyrrolidine for the Pd catalysed

coupling. A yellow solid was obtained. Mass Spec.: cale, for [C27H3;3N5O4+H]" Theor. m/z =
10 492; Obs. =492,

Example 96
Q_
/O
'7'
H
/
N
\

6-Methoxy-8-[methyl-(1-methyl-pyrrolidin-3-y1)-amino]-4-oxo-1,4-dihydro-quinoline-2- -
carboxylic acid (4-morpholin-4-yl-phenyl)-amide.

15 The title compound was prepared from 8-bromo-6-methoxy-4-(2-
trimethylsilanyl-ethoxymethoxy)-quinoline-2-carboxylic acid methyl ester (Reference .
Example 24c) according to the procedures described in Reference Example 25a and in
Example 87 (Method 2), using N,N’-dimethyl-3-aminopyrrolidine for the Pd catalysed
coupling. A yellow solid was obtained. Mass Spec.: calc. for [Co7H33NsOs+H]" Theor. m/z =

20 492; Obs, =492.



20 The title conmpound was prepared from

8- br ono- 6- net hoxy-4-(2-tri net hyl sil anyl - 17 APR 2008
et hoxymet hoxy) - qui nol i ne- 2- car boxylic acid nethyl ester (Reference Exanple
24c) according to the procedures described in Reference Exanple 25a and in
Example 87 (Method 1 7 APR 2006 WO 03/037871 -116 PCT/ SEQ2/ 01987 2), using
N, N, N' -t ri Mex¢¥pp782t hyl enedi am ne for the Pd catal ysed caguskeanissx yel | ow
solid was obtained. Mass Spec.: cal-q18for [ C26H33N504+H| * Theor. mz = 480;
bs. = 480. Exanple 93 N 5 8-[(3-Di net hyl am no

propyl ) - et hyl - am no] - 6- met hoxy- 4- oxo- 1, 4- di hydr o- qui nol i ne-2- carboxylic
aci d (4- Ezemple97n- 4-yl| - phenyl )anmi de. The title conpound was prepar ed from
8- br ono- 6- net hoxy- 4- ( 2- 0.

trinmethyl silanyl -et hoxymstdmxy) qyfi nol i ne- 2- carboxylic acid methyl ester
(Reference Exanple 24c)-acgerdi g 0 t he procedures described in Reference
Exanpl e 25a and in 10 Exanpl bt dﬂ usi ng

N, NN N -trinmethyl -1, 3-propan ‘ f.QrN d catal ysed coupling. A yellow
solid was obt ai ned. Mass Specy: cal c.|ifor H35N5O4+H] * Theor. mz = 494;
bs. = 494. Exanple 94 15 8- R) E( +)0@ 3- | 284 no- pyrrolidin

- 1-y|) 6- met hoxy- 4- oxo-1, 4- th%qw nol i ne-.2- Ncar poxylic acid

(4-nor phol i n-4-yl - phenyl ) - am dek_THe title conp was prepared from

8- br ono- 6- met hoxy- 4- ( 2-
trimethyl silanyl -et hoxyrret hoxy) - qu\ﬂqol i ne-2-carboxylic acid nmethyl
(Referenqu DY -G-Rethti-poks-edidigardl@fisdlinhed i n Reference

hyla(TRS/|-pAfelidin
( 3R) I( i) Zﬁ'g‘l"dpﬁ(’j@‘{‘% E’g%‘ip ‘lﬂft‘p‘tf Wﬂ%@gr 2% heugldngat al ysed coupL ing. A
el ghozel| 6 Vot SB ittt B ol kL ciGROIOE - Theor i
trimethylsilanyl-ethoxymethoxy)-quinoline-2-carboxylic acid methyl ester (Reference
Example 24c¢) according to the procedurcs described in Reference Example 25aand in
Example 87 (Method 2), using 3-diethylaminopyrrolidine for the Pd catalyzed coupling. A
yellow solid was obtained. Mass Spec calc. for [Ca9H37N5O4+H]* Theor. m/z = 520; Obs. =

10 520.
Example 98

S Fyg

4-Dimethylamino-6-methoxy-8-(4-methyl-piperazin-1-yl)-quinoline-2-carboxylic acid (4~
morpholin4-yl-phenyl)-amide.

15 To a suspension of 8-bromo-4-dimethylamino-6-methoxy-quinoline-2-carboxylic acid
(4-morpholin-4-yl-phenyl)-amide (Reference Example 28b) (139.9 mg, 0.288 mmol), N-
methylpiperazine (48 1L, 0.43 mmol), and 4 A sieves in 15 mL anhydrous toluene was added
Pd; (dba); (15.3 mg, 16.7 umol), BINAP (63.0 mg, 0.101 mmol) and cesium carbonate
(0.436 g, 1.345 mmol). The resulting wine colored mixture was heated at reflux under

20 nitrogen for 20 hours. The reaction mixture was cooled to room temperature and

concentrated. The crude mixture was purified by flash chromatography on silica gel using 2



- N PCT/ SE02/ 01987
8-((3S)-(-)-3-Di net hyl am no-pyrrolidin, 1-yl)-6-nmethoxy-4-oxo-1, 4-di hydr o- qui
nol i ne-2- carboxylic acid (4-norpholin-4-yl-phenyl)-ande. 5 The title7 APR 2006
conpound was prepared from 8- brono-6-net hoxy- 4- ( 2-

tri met hyl sil anyl - et hoxymet hoxy) - qui nol i ne- 2-car boxylic. acid nmethyl ester
(Reference Exanple 24c) according to the procedures described in Reference
Exanpl e 25a vapdsismeriExanpl e 87 (Method 2), using PCT/SE02/01987
(3S)-(-)-3-(di net hyl am no) pyrrolidi ne ff% the Pd catal ysed coupling. A

yel | ow solid was obt ai ned. Mass Spec.: Tc. for [ C27TH33NSO4+H] + Theor. nlz

= 10 492; (bs. = 492. Exanpl e 96

6- Met h t i |
"4~ di hydr of q%PﬂéoF‘%“n%“% sthoieid ey ndlnd ahatd obulioductana e 15
The title mmaumc%@mmﬁmr'ﬁmqammm g tShid0p-(4-1(R.- C(O)NI_-D 7.69

(Ref o1 oncal®, ERhoi i a7 At & o Reing, T LG0T E rra Bt ftaalt o7 ence

Exanpl e 25@9ﬁ(ad1mjm-&<ap@ . 6( oM, B2 P8k, H,), 3.90 (s, 3 H, ocgj) 3 75 (t,
N, N -di neth -ani nopyrrolidine for the Pd cataf—yse coup ing. Avyello

R O T U L O e N S el
‘Elggnplogs GCARELN, 3. 61RR @ﬁoﬁ(cjr_{JZ)Afﬂ IO VIONGH, 31 RY B 1L/ TEQRNERRS - 118
8-[ Et hyl - (MWtSmwfoplﬁrfoo[fi:zeﬁnN@M Beon o}z 658t Phsxy 585.8x 0- 1, 4- di hydr o- qui nol
i ne-2- car gﬁ!légg acid (4-norpholin-4-yl-phenyl)-amde. 5 The title conpound
was prepar 8- br ono- 6- net hoxy:- 4- ( 2-

tri met hyl si | anyl - et hoxynet hoxy) - dii,nel i ne- 2- carboxylic acid nethyl ester
(Reference Exanple 24c) a 80r ding fo the procedures described in Reference
Exanpl e 25a and in Exanple Qd 2), using 3-diethyl am nopyrroli d| ne
for the Pd catal yzed coupling

~ \Y(&
@

calc. for [C9H37N504+H] * The
4- Di et hyl am no- 6- met hoxy- 8- ( 4-

id (4- N .
acl [Tj | Lo

10 6-Meﬂ10xy-4,-methylamino—8-(4-meﬂ1y1-piperazin~1-yl)-quiholine-z-carboxylic acid (4-

10 520. Exanple 98
-1-yl) - qui nol i ne- 2- carboxylic

morpholin-4-yl-phenyl)-amide.

The title compound was prepared from 8-bromo-6-methoxy-4-oxo-1,4-dihydro-
quinoline-2-carboxylic acid (Reference Example 27b) according to the procedure described
for Example 98 using N-methyl amine to prepaie 8-bromo-4-methylamino-6-methoxy-

15 quinoline-2-carboxylic acid (4-morpholin~4-yl-phenyl)—amide.' A glassy orange solid was
obtained. Mass Spec.: calc. for [CyH3NeOs+H]" Theor. m/z = 491; Obs. = 491.5.
Example 100

0

6-Fluoro-4-methoxy-8-(4-methyl-piperazin-1-yl)-quinoline-2-carboxylic acid (4-morpholin-4-
20 yl-phenyl)-amide.



nmor phol i n-4-yl - phenyl )-am de. 15 To a suspensi on of

8- br ono- 4- di et hyl am no- 6- met hoxy- qui nol i ne- 2- car boxylic acid 17 APR 2006
(4-nor phol i n-4-yl - phenyl ) -am de (Reference Exanple 28b) (139.9 ng, 0.288
mmol ), N net hyl pi perazine (48 L, 0.43 mvol), and 4 A sieves in 15 nL

anhydr ous tol uene was added Pd2 (dba) 2 (15.3 ng, 16.7 nol), BINAP (63.0
ng, 0.101 mwoodsje3mmd cesi um carbonate (0.436 .g, 1.345 reaalsSEo2/fibg resul ting
wi ne colored m xture was heated at refldk-under 20 nitrogen for 20 hours.
The reaction m xture was cooled to roomtenperature and concentrated. The

crude m xture was purified flash chromat ography on silica gel ‘using a 1 7
APR 2006 WD: 03/1(#3?@9WP@E%QWO&@G‘?CQ"‘PPE@W&%&W%W et aprhmagnetic gires

(96,5 my. Eaaaais (L ph QR LT RS P A R ¥P) 7 60

(d, 2 H, Jepimlige- P,-fz:arbmxhc aggd%’irocblo@cg sple;, This mateyialtiy disspl g i 2) mR oHDl\ﬂFO 9 0 Hz,
A & 15 g a5l o) edulor Qo Bpdfibfpolly 3t M 390
CHI N), 35 1ddlufibp isdquidklylxddel SmbizanecGIpHadad 4N)Sg (B2.0 innfas, 2.Geddiv. NFAHEAR) (22) |

[ costaonedd Bpntotiaage -1 Hgaheyiroriongietiokborgel it H8 {f7.6 minel, "

6- l\/gt ?ny Zlﬁeqaxﬁdlwdfa?BTDﬂSh)(dﬂo:d}Bédwdngﬂe p%rsz) mtllmyba.mqmmg)lmnenmm bogv:c I C
aci nmor in am de e title conmpound was prepared from
8- br ono- 6- ’H’@B’i’ngﬁg‘lf"a&}%&d%d4‘"%f’)fW§? BYer 3 HRREs: e?aﬁ%‘?“tiﬁ)?é%“fee ‘%\%‘F&t%’%‘f erence
Exanpl e 27t9r}1p@£t@1@|‘f61'| 18Chrd, €heh REcoREEREE bica ﬂﬁﬁyevd@ef&torfuﬁaer@gmﬁé@n&% using
N-net hyl am ne to prepare_8-brono-4-nethyl am no- 6- met hoxy

qui nol i Hb opdez i 155RY4 the DML dT"(eéfeWrB%'HF‘FﬁeﬁWW‘ "ﬁﬂ'éw [and ﬁ‘ﬁﬁﬂ’éc sqlidgpigs sy orange

Sdglsl d_WaS re&bér@d B‘ygﬁlrt)rag@rﬁ TheRRkrial it Ak disdoWed i ALRFENOQR e and D8QEted ™ 2 = 491;
6- Fl uor o- 4*1%%991“81 '{IWWWPhlﬁP?)eTl&ﬁsﬂﬂrc-lw)' isiniedh and then ganeentggsdy| i ¢ aci d

(4- nor phol
b1 SEb2) O i e NG /AR chrimofiebhy S feyeiet OO I metnapol,

ni trogen iimmethylanichiarifiees ploenst iThe waterig] svhighdeobtainglifrem cigrodatamphy, 5. terequi v. )
of 6-Fl por. pystiﬂﬂgé RE Yreiahér tg‘éfvt.')fljne pgl-epp%cﬁ:l%l s 2%3%'(@3‘%) of a yellow solid.
Mass Spec.: calc. for [CasH30FNsO1+H]* Theor. m/z = 480; Obs. = 480
Example 101 :
6-Fluoro-4-oxo-8-piperazin-1-yl-4H-chromene-2-carboxylic acid (4-morpholin-4-yl-phenyl)-
amide: made according to the general method of Howarth et. al. Tetrahedron, 1998, 54,
20 10899-10914.
Dry 6-flouro-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid [4-
(4-propionyl-piperazin-1-yl)-phenyl]-amide (Example 72)(1 g 1.9 mmol ) was added to 100
mL of rigorously dried i,2-dichloroethane in a flask under N; atmosphere and magnetic
sticring. The mixture was cooled to 0°C and freshly distilled 1-chloroethyl chloroformate
25 {650 ul, 858 mg, 6 mmol, 3 eq) was added drop wise. The reaction was then heated under
reflux for 5 hours at which time LC/MS revealed complete consumption of starting material.
Nal(lg, leq) was added and heating continued for 2 days more. The reaction was then
allowed to cool and filtered and evaporated to dryness under reduced pressure. MeOH (100
mL) was added and heated to reflux for 4h, filtered hot and evaporated to dryness. The
30 product was isolated by chromatography using silica gel and CHCI13/5% MeCH as an eluent.
This gave 700 mg of the product HCI salt as a yellow solid. LCMS - m/z = 508.



qui nol i ne- 2-carboxylic acid hydrochloride salt. This material is dissolved
in"20 nmL of DMV and then 1.35 g (7.56 mmol, 1.2 equiv.) of R 7006
4-mor pholinoaniline is added. To the stirred 5 solution is quickly aéﬁéﬁ

si mul t aneously added 4.05g (12.6 mol, 2.0 equiv.) of TBTU (2-
(1H—benzotrkgggb@ﬁ§ﬂyl) 1,1, 3, 3tetranethy|uroniuntetrafIL$¥ and 1.7
g (12.6 nmmol , .0 equiv.) of HOBT ( 1- hyghjaxybenzotri aol e rat At this
poi nt 3.25 g, 4 11 nL (25.2 nmmol, 4.0 equiv.) is added via syrlnge over 5
m nutes. The reaction is all owed to stir at room tenperature for 18 his,
then is congiimeg ed on a rotary evaporator under high vacuumin 10 order to
renove the DMF. The residue is triturated with nethanol and the crude solids
are recovered by filtration. The nmaterial is then dissolved in nethyl ene
chl ori de ang ext pagh88undi ,gge,ttgg/(b adisskmud @Rr bonat e sol ution. The organic

| ayer is dried and then concentr ed These residues are then purified by
fl ash chromat ography using a gradient of 5- 109%RYet hanol  in met hyl ene
chloride as eluent. The material which is obtailjned from chronat ography, is
then 15 crystallized from nethanol to giyve thellpure pkpduct as 2.83g (93@@
of a yellow solid. Mass Spec.: caic,.To CZOH3ORNSTB+H] ' Theor. niz 480;
bs. = 480 Exanple 101
6- FIuoro 4- oxo- 8- plperazln | -yl - E&+c'
(4-nmor phol i n-4-yl - phenyl ) - am de: mads ngA" O~ h neral . met hod of
Howarth et. al. Tetrahedron, 1998, 54, J0 1089@ 10914Y Dry

6-fl our o- 8- (4- net hyl - pi perazi n-1-yl)-4-d 4H Bhr omene- 2- carboxyllc acid [4-
(4-propiony|-piperazin-1-y|)-pheny|]-anﬂé§ (Example 72)(1 g 1.9 mol ) was
added to 400 i of rigorously dried 1,2-dichloroethane in a flask under N2
at nrosphere and magnetic stirring. The m xture was cooled to OC and freshly
distilled Iwbﬂ?@roethyl chl orof ormate 25 (650 uI 858 ng, 6 nmmol, 3 eq) was
added drop t rs at
added oD 156 B RSRRRL AR BEROUREI AMRIRE SNl IOUT S

(1g, |eg) wemioasljcbstiteredexsioalkyl, oethoxpubidmetox R -SHA, -hb‘rze-NHfE(eobéactr on was

pressur o, - MERPAIBA%. OGN, TEOERLAMRNAES, I BAREEIRT T L7 od o

and evapdd aAemloptronaltyysnbﬂmtedrﬁbylaipupnﬂtyuubstmasd ¢yslabkiyk eptignatip sahstituedr aphy

using silic e an eluent. This gave 700 ng of the
product HCl q‘é"g‘lyl"m@’g" élsgbo\a}“"%rtﬁma’fcws - mz = 508. 1 7 APR 2006 WD
03/ 037871 PRTik Yokt BaDBY (i), (il 2 ii)Cbo iy Belbw: A conpound represented by the

formula (1): . I
i S

oxylic id

NS 3/ N / "
Com T )
. N '
o N\, R R —FK \,
R
R3

) (i) i) ' (iv)

R? is -H, optionally substituted C,.calkyl, optionally substituted C,.calkenyl, optionally
15 substituted Cogalkynyl, optionally substituted Ca.gcycloalkyl or AOH; '

nis 2,3 ord;

P is a heterocyclic ring;

R* is -H or optionally substituted C,4alkyl;

R’is =0, =NR* or =S;
20 Réis-Hor methyl;

Y is -C(=Q)NH-, -C(=O)NA-, -C(=0)N(A)-, -NHC(=0)-, -C(=S)NH-~, -CH,NH-,

-C(=0)CHy-, -CH1C(=0)-, -C(=0)-piperazine-, -C(=0)R%, -NAC(=0)-,



| 5 wherein R is, at each position, independently represented by hydrogen,
optionally substituted alkyl, optionally substituted cycloal kyl, me]t'hgpqygggﬁ
t hi onet hoxy, -NHA, -NA2, -NHC(=O A, am nocarbonyl, -C(=0 NHA, - C( =0

hal ogen, hydroxy, -QOA, cyano or aryl; 10 Ais optlonal |y substitut ed aI kyI

optionally sw@gg,‘;st,yﬁed cycloal kyl, optionally substituted i\)sﬁﬁrhygs-,or
optionally substituted al kynyl; R2 is represented by (i), fll) (rii), or
(iv) below. vw~ nnnn | N R(CH2)n (CH2)n 3R3/NR3 R3 -R3 R3 is -H, optionally
substituted Cl-6al kyl, optionally substituted C2.6al kenyl, optionally 15
substi t ut ed -CESEA|ARy AGH;N(p+ IeAaCHy- csaﬁsnffmlm@dﬂe@sm@e&tcl oal kyl or ACH;

rc]:lls,zaﬁﬁ;ﬁ 'a;s gnog)%h% %ﬁ%gélfccag%aggr R%rllﬁetﬁ'c_x‘:ﬁ 8 hon T}‘? a.;#llb}!t'gute%?t I te',icﬁ_f d
-C(=0 NA— 1ofeSubMtients, se}eNHCfrm@)Rs R% 04 RS Nll'llerpm-Rfl-rENHnsctcd (et &y 3
perazine-, -C(=O Rs-, -NAC(=O-, 1 7 APR 2006 WO

03/037871 P@?Fqgé’e@‘g' &7ing fysjor; g((S)N(A) _CH2N(A)-, -N(A)CH2- or a

5- menber ed RétseCeRy Ab(E0)-, Bbztssamnnocsefd)m-oro-blscyst-_l@)- al fvgBhérkberddng or a
het erocycl e, optignally substltuted by one or nore substituents selected
from R8- R9 éﬁﬁmmcc‘méﬁ‘tﬁqWHQ?%%‘"BSW‘@G"&E@ bpndpg BReriby a  single bond or

?é_ a f '8?9 ; ®s ls%rFlvﬁ)g% ngﬁt?oélrg@'grbsnmt% With at leasPbke substitoene Mitcted flonr &) NH-. - 0-,

thlomorpholme, pxperamn-R“ optionally substituted aryl, optionally substituted heterocycle,

or -C(=Q)CA;

10 R'%is optionally substituted alkyl, optionally substituted cycloalkyl, hydroxy, aryl, cyano,

~ halogen, -C(=0)NH;-, methylthio, -NHA, -NA;, -NHC(=0)A, -C(=0)NHA, -C(=0)}NA;, or
QA;
R''is -H, alkyl, AOH, -SO;A, -SO,NH;, -SO;NHA, -SO;NA;, -SO;NHAR?, -C(=0)R’,
-alkylR®, C(=0)A, C(=0)NH;, C(=0)NHA, C(=0)NA,, or ~C(=0)OA.

15
2. The composition as recited in Claim 1 wherein the R! is, at each position,
independently represented by hydrogen, alkyl, cycloalkyl, methoxy, thiomethoxy, -NHA, -
NA,, -NHC(=0)A, aminocarbonyl, -C(=0)NHA, -C(=0)NA;, halogen, hydroxy, -OA, cyano,
or aryl wherein alky and cycloalkyl are optionally substituted with halogen, nitro, cyano, '

20 hydroxy, triflucromethyl, amino, carboxy, carboxamindo, amidino, carbamoy!, mercapto,
sulfamoyl, C).4 alkyl, Cz.¢ alkenyl, C,.4 alkynyl, Cs.6 cycloalkyl, C3.¢ cycloalkenyl, C 4
alkoxy, C,.4 alkanoyl, C,4 alkanoyloxy, N-(C|.4 alkyl), N(C,4 alkyl),, C,.4 alkanoylamino,
(C\-4 alkanoyl);amino, N-(C,; salkyl)carbamoyl, N,N-(C,_4):carbamoyl, (C;4 alkyD)S, (C.4
alkyl)S(=0), (C4 alkyl)SO,, (C,.4) alkoxycarbonyl, N~(C;.4 alkyl)sulfamoyl, N,N-C, 4

25 alkyl)sulfamoyt, C;.4 alkylsolfonylamino or heterocyciic.

3. The composition as recited in Claims 1-2 wherein A represents an alkyl optionally
substituted with halogen, nitro, cyano, hydroxy, trifluoromethyl, amino, carboxy,
carboxamindo, amidino, carbamoyl, mercapto, sulfamoyl, C,4 alky!l, Cz.q alkenyl, Cy4

30 alkynyl, Cy. cycloalkyl, Css cycloalkenyl, C)4 alkoxy, C).q alkanoyl, C).4 alkanoyloxy, N-
(Cy.4 alkyl), N(C1.4 alkyl)s, Cy.4 alkanoylamino, (C)4 alkanoyl);amino, N~(C,.q alkyl)-
carbamoyl, N,N-(C)scarbamoyl, (C,.salkyl)S, (C 4 alkyDS(=0), (Ci.aalky)SOz, (Ci4)



het erocyclic connected to R by a ring fusion or a single bond as tether; RO
i s'norpholine optionally substituted with at | east one substituent S?'ﬁﬁ%{}ﬁ
fromA, thionorpholine, piperazin-Rl 1, optionally substituted aryl,
optionally substituted heterocycle, or -C(=0OCA, 10 R10 is opti onal |y
substi t ut ed wbleybszsapti onal |y substituted cycl oal kyl, hydrgeaysgediks cyano,
hal ogen, -C(=0O) NH2-, nethylthio, -NHA -~NA2~ -NHC(=O) A, - C(=0) NHA,
-C(=0)NA2. or OA R' I is -H alkyl, AOH -SOQ2A, -SO2NH2, -SO2NHA, - SO2NA2,
-S2NHAR9, -C(=OR9, -alkylR9, C(=O A, C(=O NH2, C(=0O) NHA, C(=0 NA2, or
-C(=0) OA. 15alRoxyFirborydh b SitalkyhsEfmogt N isalk@ sl fanrbylnfes elkpiselfomyRminos,  at
each p05|t|on i nd 9Fndently represented by hydrogen, alkyl, cycloalkyl,
met hoxy, thi or‘P@ eﬁ%%é NA2, -NHC(=0O A, am nocarbonyl, -C(=0 NHA,
-C(=0O) NA2, hal ogen, hydr oxy, -OA, cyano, or. aryl wher ei n al kyl and

cycl oal kyl a ionally, substit h hal tro, ano,
hgdr oxXy, yt ritl uoFrqlé'ﬁ"réE"'i‘??‘i”‘y 1Lo0 A4S fgite ‘&r(ﬂﬁ'ﬂé whefeip d?n"ﬁ %ﬁﬂ ?P/ﬁcl)ken@fl 8bam)yl
mer capt o, ssgaikfya;rrwi acy&;all(’yl @} Kiph; wﬁa.é;nahé<emélky1 @(%J%a]ﬁédyvrmamﬁl Qz,cycl oal kyl ,

C3. 6 cycl oal ken xy, Cl.4 al kanoy e al kanoyl oxy, (Cc14
al kyl ), N c1scncl%alW]M)dzA a@lomoaqllxahwwm Wigh halfemz- oirg, quwé/rgwn no,

N- (Cl4al kyl

al (kyl )g ( :6) ?[é?@ﬁi@gn amind; éago?% oQau l}é{)( yagg : bon ;.fdah’blééll) ﬁercgﬁbpsulfamoyl

al kyl ) sul f arfens alkyN, G&h@kerwl £E4alkkwl)@ul00'dnd§i¥1 C&lﬁb’cmauiyhﬁoq:f-mﬂsdxan‘?ﬂo or

het erocycli ¢y The Lied i gin A
represents an "g‘f’%‘y opt oﬁgﬁ N)R:é ﬁtclgic'gd alk’} )ﬁ (ﬁ‘a‘{zg(aébwgr(o cyano,

hydr oxy, 1@ idlkanoylpaminyN; (Carﬂ?kybparbanMWN-(Qla}zmmnyMG;4 akyl}¥, (G4 car banoyl ,
mer capt o, sulf Y, 14 |, - | kenyl,, | kynyl 6

cycl oal kyl, %g? (JS’)C éla!(k&h%x (é%&ﬁé’%{&%f)e?ﬁ y ld\l %‘é?‘géﬁg&wﬁ%ﬁ%&hnoyl oxy,
N (Cl.4 al kgt yl)sulfnidly}, € akikylsplZonyGiding bkBnergtyatic.no, (Cl4 al kanoyl ) 2am no,
N-(CLl.4 al kyl)- carbanmoyl; N, N(Cl-4)2carbanoyl, (C.4alkyl)S, (Cl 4

al kyl)S(=0), (Cl.4alkyl)S02, (CIA) 1 7 APR 7006 WO 03/037871 PCT/ SE02/ 01987

- 123 al koxycsar bomyié corpdsiibn 4s &bifedll):@&mmwher&lnm]@prékeﬂk kyflohsdskfiasoyl , C, . q
al kyl sol fonyl anm. no, or heterocyclyl. 4, The conposition as recgited | n Caim

3 wher ei nIRPIGYglic apometic g gpienallyingompacaing)at leass one betgroptpmdelectedgomd, Q 4 ky |
or AOH, whergin the CL.6al kyl, C2.6al kenyl, C2.6al kynyl, C3_ 6cycl oal kyl and
A are optionally substituted Wi th hal ogen, nitro, cyano, hydroxy,

6. The composition as recited in Claim 5 wherein the aromatic ring optionally
incorporating a hetercatom comprises phenyl, 1- and 2-naphthyl, 2-, 3- and 4-pyridyl, 2- and

20 3-thienyl, 2- and 3-furyl, guinoly), isoquinolyl, indolyl, benzothienyl, benzofuryl, 1-, 2- and 3-
pyrrolyl, imidazolyl, thiazolyl, oxazolyl, pyrazolyl, isothiazolyl, isoxazolyi, 1,2,3-triazolyl,
1,2,3-thiadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-triazolyl, 1,2,4-thiadiazolyl, 1,2,4-oxadiazolyl,
1,3,4-triazolyl, 1,3,4-thiadiazolyl, 1,3,4 oxadiazolyl, benzimidazolyl, benzthiazolyl,
benzoxazolyl or triazinyl.

25

7. The composition as recited in Claim 6 wherein R’ is represented by the formula (v):

rR*—R’ v)

RIO
wherein R’ is optionally substituted by at least one substituent selected from R%-R’ and R'?
wherein R? represents a single bond, -C(=0)-, -CHy-, -O-, -8-, -502-, or —8{=0)- as tether, or

30 a five-membered heterocycle connected to R’ by a ring fusion, and R? is morpholirnie



trifluoronethyl, am no, carboxy, carboxam ndo, am di no, carbanoyl, mercapto,
sul fanoyl, Cl.4 al kyl, C24al kenyl, C24 al kynyl, C3.6 cycl oal kyl, C3.16APR 2008
cycl oal kenyl, Cl-4 al koxy, Cl4 al kanoyl, Cl4 al kanoyl oxy, N-(Cl.4 al kyl),
N(Cl4 al kyl )2, Cl4 al kanoyl am no, (C,.4 10 al kanoyl ) 2am no,

N- (C, 4al kyl weaishasey! . N N-(C, . 4)2carbanoyl, (Cl4 al kyl ) Spctbdtnion

al kyl)S(=0, (C, .4 al kyl)S02, (C14) al kotedcar bonyl, N-(Cl.4 al kyl)sul fanoyl,
N, N-Cl.4 al kyl)sul famoyl, C1.4 al kyl sol fonylanmino, or heterocyclic. 5. The
conposition as recited in Clains 1-4 wherein R7 represents a nonocyclic or
15 bi cycli copticpally substitiied Vot dtdumall dng susbeporlastthgomtA. téamorpbolrchei-er oat om
selected fr onposi rein
the aromati %@%6988? [%c eIIQC( Hﬁﬁt%r rc’zta thkgﬁglaﬁécvﬁg%ﬁ'? ﬁlemargl i hz‘;'llancgdth§n |,

1- and 2- napiiridnylly sﬂhst;tutﬂd wahdialéngrymudyd:yana hyMody,ZﬁﬂfbrbmttBylyimma caamdy

3-f | |, ] | t f -,
andug}y py?lrjld’?r}e?%’q"?d"z%g@ir@? X'k’ﬂf‘%’g aﬁt?})?’é'gzo Plcené!kg]z%gnz elﬁé(ézﬁl azol yI
i soxazol yk, a]j;y@] 3:3t4rdyaaﬂkyj Cis clrcl%alﬁeﬁ)ml@dlaﬂcb@ﬂf ¥, aﬂ(-‘i&ﬁ@&a%ﬁi}%x\ﬁl NH-
1,2,4-triazolyl 4th|ad|£ 9% 1,2, 4- oxadi azol y 3,4-triazolyl,
1, 3, 4-t hi ad(%z&i‘vi) Nﬁ_Cls akyDg mamwgwmwmmob@m hi azol ylI ,

benzoxazol yLau@yl)chbhraaylFNN%:%)zJarba]&kb?l Qe 1}SL E(c ﬂﬂkil%{l-bﬁd(d 1 aﬁE‘yﬁS@a 6

wherein R7 1S represente & f or muil

optional |y Subikoxygasipnisly No lké‘éﬁﬂt)suéfﬁ@%luﬂ Cred 1)S§l§@ré@xle@mfrom Rs R9 and
Rl whereiny lf‘o‘ﬁ ﬁ &% hét e bond, -C(=0)-, -CH2-, -0-, -S-, -502-, or
-S(=0- as te 5/ 0 a fe&J\sgtg nbered heterocycl e connect ed to R3 by a

ri ng fusil®n, and R9 |s nor pholine 1 7 APR 2006 WD 03/ 037871 PCT/ SEC2/ 01987

-124 optiongl Iy ﬁé%%hhéﬁ%er eﬁt@g%cﬂaﬁ@fuh@a@ﬁ k&}w tﬁ%soxf%g%t B & om A

thlonDrphollne erocycl e

het ercycl i chalggeerein the aryl or heterocyclic is opti onaI |y substituted
wi t h hal ogen, nitro, cyano, hydroxy, trifluoronethyl, am no, carboxy,

car boxam ndo, ami di no, carbanoyl, nercapto, sul farmyl Cl.4 alkyl, C2.4
al kenyl, C24 5 aTHe)cnmbos:m:ﬁrﬁ}tedl eClliyd § whSei Rf?/mlc@aiokbyux‘bxy, ﬁii:théxja,l koxy,

Cl. 4 al kiﬁlo%%d C14 aI kanoyl oxy, NH (Cl4 alkyl), N(Cl4 alkyl)2, Cil.4

al kanoyl xy °§'Tnkanoyl )2am no, N-(Cl_ 4al kyl) carbanoyl,

N, N- (Cl - 4) 2car banoyl , (Cl4 al kyl)S-, (Cl4 al kyl )S( =0) -, (Cl1.4 alkyl)S02-,

(CL.4)al kOX}IO(?ar r:pc{:lompos: on as rec:tcé( }ﬁ'& smlfv\%gr)é/ in R 15 reNI;rcCs%#tcg ll:’l)5 thc)l-'%yllmﬁl%?\g : I, cl4
R} —R® (vi)

wherein R® is a single bond as tether and R’ is methoxy, cyano, a five-membered heterocycle

20 or a compound represented by the Formula (vii): -

N N—R! (vii)

11.  The composition as recited in claim 10 wherein R''is -H, -SO;CH3, -SO,CH,CH;
-80,-n-C3Hy, -804-i-C3H3, -802-nCHjg, -SO2-t-C4H, o, -SO,NH;, SO2N(CH3),, -C(=0)NH,,

25 -C(=O)NH-cyclohexyl, -C(=0)-cyclopentyl, -C(=0)-pyrrolidine, -C(=0)N(CHa),,
-C(=0)-morpholine, -C(=0)CHj3, -C(=0)CH,CH3, -C(=0)-n-C3H;, -C(=0)-i-C3Hy, -C(=0)-n-
C4H,, -C(=0)-i-C4H 0, -C(=0)-t-C4H,y, CH;0H, SO,CH(CH3),, SO.NHCH,CH(CHa)s,
-CH,CH,0H, -C(=0)CH,CH20H, -C(=0)NHCH;CH; or C(=0)OCsH 0.



\
al kyl sol fonyl ami no or heterocyclyl. 10 8. The conposition as recited in
Claim7 wherein R70 is al kyl, hydroxy, cyano, OA or. halogen. 9. The
conposition as recited in Caim8 wherein R10 is cyano, hydroxy, 7)@5 05
15 et hoxy or hal ogen. 10. The conposition as recited in claim1l wher 'HG
is represented by the Formula (vi): wherein R8 is a si ngle bond as tether

and RO is yano, a five-nenbered heterocycle und
represent eﬁﬂ%ﬁ'ﬁe ormula (vii): NNRL (vii) 11. The CO%%%&?B@R‘P
recited in claim10 wherein R 1 is -H-128pCH3, - SO2CH2CH3, - S02- n- C3H7,

- SO2-i - C3H7, -SCJZ nCAH o, -SQ2-t-CAH o, - SO2NH2, SCJZN(CHB)Z -C(=O NH2, 25

C( =0O) NH-c I O -cycl opent yi rrolidj ne - C(=0) N( CH3) 2,
(=0 - m)r%zrcmll OH’GF% itk c?l El—ﬁ%e )Y-% E%f‘-?i-CSHZ

C( =0) - n- KedElo chc ﬁﬁg@n&rgﬁ?’&@ or m@(ﬂﬂﬁd&t(ﬁﬂd’ﬂeﬁcte@lﬂ%m N and O.

SO2CH( CH3) 2, SCJZNHCHZCH CH, CH20H, -C(=0 CH2 CH2 OH, - C(=0) NHCH2CH3 or

C(=00CAH i0. 17 APR 2006 WO 03/037871 PCT/ SEO02/ 01987 -125 12. The

conpound ags 1 €0THeesd &uﬁa@%&e&m@amhpmweﬁwﬁg?ﬁé@% mrenber ed

heterocycllc ring conprising one or nore heteroatons se ecte fomsS, N and
0. 13. Tﬁemndwpwmzals. m@quc garazele drathinzols isgnagols, h,2)3- quy,rlsm-&nadxazpbphene

furan, i rg i azol e,

1273 r agte ghiGeold 1 Blfole A gt PER a1 55 Rlaote 1R

1, 2, 4-tri athizidéazdle 2r 14,3,t4kuxadiamml e, |,2, 4- oxadl azole, 1,3,4-thazole, I,3,4-

t hi adi azol e or 1, 3, 4- oxadi azol e. 14. The conmpound as recited in Caim12

wherein Yis -C(=ONH, -C(=0)N(CH3)-, 10 -NHC(=0O - or-C(=0) - pi perazi ne-.

15. A conppundThe@ngsend &de&igedﬁmelagbgﬂwﬁ&g(nﬂ is Lccﬁd.o)gwfn-,nc@@mﬁp,, at each
ositio n resente rogen, a , optiona

gubsti tE‘? éﬂ%@%ﬁgaqrzﬁ-‘/o “ t hi o)r/nstﬁoxyf‘]j - NHA, E/|\|A2, " NHCOA, d

am nocar bonyl , - CO\IAZ, hal ogen, hydroxy, -0OA cyano or aryl;-Ais

| kyl, | oal k : I k al kynyl ;
arky cyc (?a AY compaoung %resented tXQ ¥ormula @):

wherein

15 R!is, at each position, indepcndentlf represented by hydrogen, alkyl, optionally substituted
cycloalkyl, methoxy, thiomethoxy, -NHA, -NA;, -NHCOA, aminocarbonyl, -CONHA,
-CONA,; halogen, hydroxy, -OA, cyano or aryl;
A is alkyl, cyﬁloalkyl, alkenyl or alkynyl;
R? is represented by (i), (i), (iif), or (iv) below:

N N
/ “~
( Hz)n R’ (CI'IIZ)n P R/ @
R N —R N\RJ
R3

20 ® () (Wi (iv)

R?is -H, Crgalkyl, Caalkenyl, Cy ¢alkynyl, Cycycloalkyl or AOH;



R2 is represented by (i), (ii), (iii), or (iv) below nnnn w CH2)n R3
(CH2n \R3 20 -RB RBis -H, Cl-6alkyl, C2.6al kenyl, C2.6alkynyl 7 PRZ{]HE
C3. 6¢cycl oal kyl or AOH, 1 7 APR 2006 WO 03/037871 PCT/ SE02/ 01987 -12% PA
heterocyclic ring; nis2or3; RSis =0; R6is -Hor nmethyl; 5Yis - O)NH-,
-C(=O NA-, W EMseA) -, -NHO(=O) -, -C(=S)NH, -CH2NH-, - Gerhdahidosy
-CH2C(-O -, -C(--0O-piperazine-, -C(=0O)Rs-, -NAC(U) -, -C(=S)NA) -,
-CH2N(A) -, -N(A) CH2- or a 5-nenbered h&t%rocyclic; R7 is a nonocyclic or
bicyclic aromatic ring or a heterocycle, optionally substituted by one or
nore subs t ed fromRs-R9 and R10; wherein R7 is connected to Y
ei t her ylgﬁ&e%ﬁgﬁggﬁ"ghd or by aring fusion; R8is -CH2-, -C(=0-, -SO2-,
- SOZNH— niSEsfPNH-, -0-, -S-, -S(=0-, a five-nenbered heterocyclic
connected 0 B{ by a ring fusion or single bond as tether; RO is norpholine
optlonallf‘éslfb tituted wi'th at | east one substituent selected fromA,

t hi onor phaifiingd opme@yRzi N- R11, optionally substituted aryl, optionally

substituted heteroc C|IC CA; s optlonall substituted
al kyl, &ptYisraf(sd N%bﬂf@)ﬂ%d‘@fy@)%)kgﬁ'ﬂch@n zNéno hal ogen,

O NH2-¢ t = azih < O) NA2 QA
'C(IS)-H %ﬁ@émj émb_(%ooj;'%( %ﬁfr C'g%r& -lgﬁc‘)g sog(NHA)Rg =0 RO,

20 -al kyl F@(—Sm&c)) ACH@(I(f@ M)Cﬁec@)am-mmtxre@wmhc, C( =0) OA. 16. The
ndopendens 14 EREIICrHIGHE, W%§ﬁ935°w*°§§ﬁ'§%ﬁ%fa“¥ RSBy oneer o oms.
25 17. Thmmqbsﬂtnditaslqcsdlﬁnm ng mdeﬂ “dﬁrelm}lenomﬂﬁtedm Y sitheebgh position,
[ ndeperi%ers'llt11 X boﬁ&:glrb%;s l%geﬂﬂgxy a cycl oal klyl having 3-6 carbon atons.
8 is -CHy-, -C(=0)-, -S0;-, - SO;NH-, -C(=O)NH-, -0-, -S-, -S(=0)-, 2 five-membered
heterocyelic cnnnected to R’ by a ring fusion or single bond as tether;
R® is morpholine optionally substituted with at least one substituent selected from A,
thiomorpholine, piperazin-R'", optionally substituted aryl, optionally substituted heterocyclic,
15 or-C(=0)CA; |
R is optionally substituted alkyl optionally substituted cycloalkyl, hydroxy, aryl, cyano,
halogen, -C(=0)NH;-, methylthio, -NHA, -NA;, -NHC(=0)A, -C(=0)NHA, -C(=0)NA; or
OA; |
R" is -H, alkyl, AOH, -S0,A, -SO;NH,, -SO;NHA, -SO;NA,, -SONHAR’, -C(=O)R’,
20 -alkylR’, C(=0)A, C(=O)NH;, C(=O)NHA, C(=O)NA; or —-C(=0)OA.

16.  The compound as recited in Claim 15 wherein R! is, at each position, independently ‘

represented by hydrogen or an alky] having 1-6 carbon atoms.

25 17. The compound as recited in Claim 15 wherein R' is, at each position, independently
represented by a cycloalklyl having 3-6 carbon atoms.

18.  The compound as recited in Claim 14 wherein R! is, at each position, independently
represented by hydrogen, methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, rers-butyl,
30 cyclopentyl or cyclohexyl.

19. The compound as recited in Claim 15 wherein R' is, at each position, independently

represented by OA, wherein A represents alkyl.



18. The conmpound as recited in Caim214 wherein R is, at each position,
independently represented by hydrogen, nethyl, ethyl, n-propyl, isopyqpglg
n-butyl, isobutyl, tent-butyl, 30 cyclopentyl or cyclohexyl. 19. The
conmpound as recited in Claim15 wherein R is, at each position,

i ndependent o of/&pg@sented by OA, wherein A represents al klé@TJSE%zMw@‘PR 2006
WO 03/037871 PCT/ SE02/ 01987 -127 20. Thg conpound as recited in Claiml5
wherein R is, at each position, indeperfdently represented by hal ogen. 5
21. The compound as recited in Caim20 wherein RL is, at each position,

i ndependently represented by brom ne, chlorine or flourine. 22. The
conpound as recited in Caim115 wherein R1 is,l at each positijon,

i ndependengd.y Theporapmmd esirdsitedin dilagdd. wheeeinB. isTateadopastiondndependeotly ed i n
any one of _( ai ySti' 2 wherein R3is -Hor Cl.6 al kyl. 24. The conpound as
recited |nr°§ﬁey ne ot* R s 15-22 wherein R7 is represented by the Fornula
(v): (v) 15 Rlo wherein R7 is optionally substltuted by at | east one

substituen cted fr |nRs a single bond as

t et her o? é b'g GSW@{‘Q?‘B%E%’@HW H ‘Etcfa‘ﬂ'ﬁ’%ﬂ?%s eprRfeptiti on and
RO is nor pﬁg}elsaﬁedﬁfﬂrgﬁﬁ{epm&ﬁﬂa%rﬁbur% O A. 20 25. The conpound as recited
in Cainms 15 wherein R10 is at |east one substituent selected from alkyl,

cycl oal kyl, OA, hal ogen, and cyano. 26. The conpound as recited in Claim 24

wher ei n Rl@z i's Tﬁé’ %ouﬂ&%%ﬂed eI whefdiRX¥; at%QéhoﬂogxﬁS 19&? gﬂf;

fluorine. 25 27 ound as recited in claim1 ere
repr esent empwyemw&ﬁlmdmﬂea (vi): R$-R9 (vi) 1 7 APR 2006 WD 03/037871
PCT/ SE03(01987 -128

23.  The compound as recited in any one of Claims 15-22 wherein R® is -H or C; g alkyl.

24.  The compound as recited in any one of Claims 15-22 wherein R’ is represented by the

Formula (v):

RE—R’ ™)

10
15 R
wherein R’ is optionally substituted by at least one substituent selected from R:-R® and R?
wherein R%is a single bond as tether or a five-membered heterocycle connected to R” by a

ring fusion and R is morpholine, thiomorpholine or C(=0)A.

20 25. The compound as recited in Claims 15 wherein R'? is at least one substituent selected

from alkyl, cycloalkyl, OA, halogen, and cyano.

26.  The compound as recited in Claim 24 wherein R!® is cyano, hydroxy, methoxy,
ethoxy, chlorine, bromine or fluorine. |

25
27.  The compound as recited in claim 15-26 wherein R’ is represented by the formula (vi):

X
——R*—R’ (vi)
S



wherein R8 is a single bond as tether and R9 is nethoxy, cyano or a conpound
represented by the Forrmula (vii): NN-RI (vii) wherein R' is -SO2CHAPR 2006
- S2CH2CH3, -S02-n-C3H7, -SOri-C3H,, -SQZ-n-C4AH O, -S02-i- 5 C4Hi o,
-S02-t-CAH o0, -SQ2NH2, -S2N(CH3)2,-C(=0) NH2, -C(=0) NCH2CH3, C(=0) NH

cycl o- C6HL2 wadsad)sreycl o- CSHlo, -C(=0) -pyrrolidone, -C(=CpNeSkiR)edos

-C(=0O -norpholine, -C(-OCH3, -C(=0 CH3, -C(=0-n-C3H/7, -C(=0-i-C3H7,
C(=0) CH2CH2OH, C(am-n- C4Hi o, -C(=0-1"C4Hlo, -C(=0)-t-C4H 0, -CH3CH,
CH2CH2COH or -C(=0) OC4HL1O. 10 28. The compounds as recited in dains 15-27
wherein Y $

heteroator"r"}xshisg‘}féci'\tég1 irpgﬁqﬁggs tﬁmlqggbwﬁzdé&hOWe cgﬁgﬂgé\dﬁggg (I! %@fets%ed?Cl aim
27 wher ei theWamula(vignh, di azol, oxadi azole, pyrrole, thiophene, furan,

i niidazol e, thiazole, oxazole, zol e, isothiazole, isoxazole,
1,2,3-triazole, 15 1,2, 3-thialliazoNe, 1, 2, 3-oxadi azole, 1,2,4-triazole,
1,2, 4-thiadi azol e, 1, 2, 4-oxadli azol e; n- triqg%?e, 1, 3, 4-t hi adi azol e or
1, 3, 4-oxadi azol e. 30. The corgpound AS récited in ainms 15-29 wherein Y is

-C(=0)NH, - O)N(CHB) - =Qf- or --C(=0O-piperazine-, 20 31. A

d ted the f | a , . at h t
i ndopendert p{;ﬁfe"’@@m&.‘a IRV OIS A NERE I L
or cyans; clH% JSBE{&QQIR ﬂﬂ%Eozl SéHg%zéRg;ﬁ)Nﬁz,ab@@)N@-%CtﬂQt(% hngal kenyl or

al kynyl al k' nis2; Rs is
-0; i scyqlp &Hue@ )'CYO?O'iCus CCEHRpyreatidonsy GOy iGiE )'mOIPh"hnc’

-C(=0)CH, -C(=0)CH,CHs, -C(=0)-n-CsHy, -C(=0)-i-C3Hs, C(=0)CH,CH,0H, C(=0)-n-
C4Hyq, -C(=0)-i-C4H,, -C(=0)-t-C4Hig, -CH;0H, CH,CH;OH or ~C(=0)OCHio.

10 28.  The compounds as recited in Claims 15-27 wherein Y is a five-membered heterocyclic

ring comprising one or more heteroatoms selected from §, N and O.

29.  The compound as recited in Claim 27 wherein Y is furan, diazol, oxadiazole, pyrrole,
thiophene, furan, imidazole, thiazole, oxazole, pyrazole, isothiazole, isoxazole, 1,2,3-triazole,

15 1,2,3-thiadiazole, 1,2,3-oxadiazole, 1,2,4-triazole, 1,2,4-thiadiazole, 1,2,4-0xadiazole, 1,3,4-
triazole, 1,3,4-thiadiazole or 1,3,4-oxadiazole.

30. The compouhd as recited in Claims 15-29 wherein Y is ~C(=0)NH-, -C(=0)N(CH)-,
-NHC(=0)- or -C(=0)-piperazine-.

20
31. A compound represented by the formula (I):

wherein R' is, at each position, independently represented by hydrogen, C\.¢alky, halogen,

25 hydroxy, -OA or cyano;



R7 is phenyl optionally substituted by one or nore substituents sel ected
fromRs-R9 or R10; 10 Rs is a five-nenbered heterocycl e connected to] RAPRYIIG
ring fusion or a single bond as tether, RO is norpholine, thionorpholine,
-C(=O A or piperazin-R11l; R10 is al kyl, hydroxy, cyano, halogen or OA; Rl11
is -H al kyl wohekb7s7iSO2A, - SO2NH2, - SO2NHA, - SO2NA2, - SO2 0,g,}(WO)RQ
_al ky1R9, -C(=O A, -C(=O) NH2, - C(=0) NHA. - C(=0) NA2 or - C(=C 078
pharmaceutically acceptable salt of sai‘d”Conpound. 32. The corrpound as
recited in Caim31 wherein R is, at each position, independently -
represente H cycl oal kyl , hal ogen or QOA. 20 33. The
conpound ag rpglc I%y&%lggaﬂémwgﬁ \%inﬁel n R is, at each position,

i ndependenRfis: represented by fluorine, chorine, bronine, nmethoxy, ethoxy or
met hyl . 34. The conpound as recited in,daim33 wherein R3 is nethyl. 25 35.
The conpound as recited in O ains 33- erein Yis -C(=ONH. 1 7 APR 2006
130 36. The conpound as recited in d a]'[LIm 35 wherein R7 is phenyl optionally
substituted by one or nore substitu s.selected from Rs-R9 and R10 wherein
R 8 is a five-nenbered heterocycli¢ cof@dHe)gd to R7 by a ring fusion or a
single bond as tether and RO is norpholi n)é optional Iy substituted on carbon
wth at | east one substituent select Nom A, pi perazine-Rl11 and

t hi onorpholine. 37. The conpound as reci tdd.in 36 wherein R9 is norpholine.
38. The conpound as recited in Caim 37 wh&ein R10 is cyano, OA, OH or

hal ogen. 39. The clains as recited in Caim38 wherein R10 is cyano,

met hoxy, ethoxy, fluorine, chlori ne, bipom ne or hydroxyl. 40. The conpound
of Claim 363vvhere| n RO is piperazine-Rll, wherein RI1is -SQ2CH3, -
smmelsdQOhC@ml. -S02-i- C3H7, -S02-n- CAHLO, -SO2-i- CAHLO, -SO2-t-
C4H10, CF -SCJZN(CHB)Z - ( O)NH2 - C(=0) NCH2CH3, C(=0) NH cycl o- C6H12,
-C(=0 - cyc 9 C5H10 -C(=0O pyrrolidone, -C(=O)N(CH3)2, -C(=0O - norpholine,
-C( O)CHSRE(=BO)CH2CHS -C(=0-n-C3H7, -C(=0-i-C3H7, (=0 CH2CH2CH,
(=0 -n- Cﬂgﬂ C4H10, -C(=0O)-t- C4H10, -CH3OH, CH2CH2OH or

- 0) . f%ﬁggjrrpound of any one of clainms 1-40 for use in the

treat nent ‘6ﬁs -0&)NboreC(=0ppiperadinezed anxi ety, eati ng di sorders, dementia,
pani c di SOk

di s ;)r q e.r s E]BW‘ ?PZI%B?@&P%%‘E‘C&Y JRG R LB seflL S FIS R R ortlgﬁ;

10 R is a five-membered heterocycle connected to R’ by a ring fusion or a single bond as tether;

R’ is morpholine, thiomorpholine, -C(=0)A or piperazin-R'!;

RYis alkyl, hydroxy, cyano, halogen or OA;

R' is -H, alkyl, AOH, -SO,A, -SO,;NH,, -SO,NHA, -SO:NA;, -SO.NHAR?, -C(=0)R’,
-alkylR®, -C(=0)A, -C(=0)NH,, -C(=O)NHA, ~C(=0)NA, or ~C(=0)0A; '

15 or a pharmaceutically acceptable salt of said compound.

32. The compound as recited in Claim 31 wherein R! is, at each position, independently

represented by -H, C;-Cg alkyl, Cs.¢cycloalkyl, halogen or OA.

20 33. The compound as recited in Claim 32 wherein R' is, at each position, independently

represented by fluorine, chorine, bromine, methoxy, ethoxy or methyl.
34, The compound as recited in Claim 33 wherein R? is methyl.

25 35. The compound as recited in Claims 33-34 wherein Y is -C(=0)NH-.



vasospasm and sexual dysfunction of an aninmal in need of such therapy. 42. A
use of an effective amount of a conpound of Forrmula I or a pharnaceqbﬁ&g@@m
acceptabl e salt of said conmpound in the preparation of a nmedicanent for the
treatment of depression, generalized anxiety, eating disorders, denentia,
pani c disorders, sleep 1 7 APR 2006 131 di sorders, gastrointestinal
di sorders, notor disorders, endocrine disorders, vasospasm and sexual
dysfunction. 43. The use of any one of3% he conpounds in clainms 1-40 in the
preparation of a nedicament for the treatnent of depression, generalized
anxiety, eating disorders, denentia, panic disorder, sleep disorders,
gastroi ntestinal disorders, endocrine disorders, vasospasm and sexua
dysfuncti on.

36.  The compound as recited in Claim 35 wherein R’ is phenyl optionally substituted

by one or more substituents selected from R®-R® and R'° wherein R? is a five-membered
heterocyclic connected to R’ by a ring fusion or a single bond as tether and R is
morpholine optionally substituted on carbon with at least one substituent selected from

A, piperazine-R'! and thiomorpholine.
37. The compound as recited in 36 wherein R® is morpholine.
38. The compound as recited in Claim 37 wherein R'is cyano, OA, OH or halogen.

39, The claims as recited in Claim 38 wherein R is cyano, methoxy, ethoxy, fluorine,

chlorine, bromine or hydroxyl.

40. The compound of Claim 36 wilerein R%is piperazim-:—Rl 1, wherein R'! is -S0O,CHa;,
- SO,CH,CHj, -803-n-C;H7, -8O;-i- C3Hy, -SO2-n- C4H g, -SO2-i- C4H;g, -SO5-t-
C4H,yp, -SO;NH;, -SO,N(CH3),, -C(=0)NH;, -C(=0)NCH,CH,, C(=0)NH-cyclo-
CsHia, -C(=0)-cyclo-CsH;g, -C(=0) pyrrolidone, -C(=0)N(CHj),, -C(=0)-
morpholine, -C(=0)CHj3, -C(=0)CH,CHj, -C(=0)-n-C;H;, -C(=0)-1-C3Hy,
C(=0)CH,CH,0H, C(=0)-n-C4H,q, -C(=0)-i- C4H1, -C(=0)-t- C4H 10, -CH30H,
CH,CH;0H or -C(=0)OC4Hs.

41. A compound of any one of claims 1-40 for use in the treatment of
depression, generalized anxiety, eating disorders, dementia, panic disorder, sleep
disorders, gastrointestinal disorders, motor disorders, endocrine disorders,

vasospasm and sexual dysfunction of an animal in need of such therapy.

42, A use of an effective amount of a compound of Formula I or a pharmaceutically
acceptable salt of said compound in the preparation of a medicament for the treatment of

depression, generalized anxiety, eating disorders, dementia, panic disorders, sleep
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disorders, gastrointestinal disorders, motor disorders, endocrine disorders, vasospasm and

sexual dysfunction.

43, The use of any one of the compounds in claims 1-40 in the preparation of a
medicament for the treatment of depression, generalized anxiety, eating disorders,
dementia, panic disorder, sleep disorders, gastrointestinal disorders, endocrine disorders,

vasospasm and sexual dysfunction.



