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5- HT- ANTAGONI STI C PROPERTI ES Field of the Invention This invention rel ates
to novel Woagiosm7derivatives, nethods for their preparati @@I/SEB2/01987
pharmaceutical conpositions containing themand their use in therapy.
Background of the Invention Serotonin & HT) has been inplicated in many
psychiatric disorders including but not Ilimted to depression, generalized
anxi ety, eating disor . j i i r eep di sorders.
Furt her nore ser ot oni Rﬁ?@mﬁﬂgﬁwﬁwsgﬁﬁm di sorders, 10
cardi ovascul ar regul ati onS-HbtAYTACEYNEIAE P RTHES di sorders, vasospasm
and sexual dysfunction. Serotonin receptors have been subdivided into at

| east 1 sle , See Barnes and Sharp, Neuropharnacol ogy, 1999, 38,
1083-11&2‘*—4—&@5‘4&3&1@&, it herein by reference. These various subtypes are
responsi bl e frogs ine&RioRREIRieS tfdVePB-allindT@etvakiaés) afthods Esxgheinprepgatish,t i ons.

The 5-HT, famly of receptors has high affinity for serotonin and consists
of fi Ye phermasputicaticomepaspitaps sontFining themiang theircysgde hefdpy. 5- HT1B and 5- HTI D

recept or, sybt S. ounds that interact with the 5-HT1 famly are known
to have % f the BV loﬁiI in the above nentioned disorders and

di seases. | n Spatbnifi (5-MT) haobemunpdicitbdin masy peyEHiBrantisoodéts Mclaiigignnbst

have been known to be antidepressant and anxiol ytic agents. ,C(r)cgrpou ds t hat

are 5Hlted te depyessions gensralized anxigtypedme fisogdsr, dements, @aricEiverest: atdgr ai ne.
20 Su I j I LRd ; g he

For mul & JFp Blsphdif. KRS oA R4S CASh Bl d R e

r epr d¥e rariibvayculyrdegudation, optiraiisirders, snthedrineutisoddess, kpsosp@sn amt seanall | y

SuRet o1 O B LB i P PG O
Alis Opt&&@ﬁla%yN%%?g%rhﬁgflggﬁl1|999,,38990$mﬁ52, YncoHfosited héreid eteaalcky| |

optionally substitu enyl or optionally substituted al kynyl; WO

03/ 0378 TTherORroEs Sulpyes 2re wspansible fos peretpan’ @actiop ip many pathpphysiqogical or (i v)
bel ow. conditions. The 5-HT, family of receptors has high affinity for serotonin and consists of five
15 related receptors. This family includes the 5-HT g and 5-HTp receptor subtypes.
Compounds that interact with the 5-HT, family are known to have therapeutic potential in the
above mentioned disorders and diseases. In particular, compounds that are SHT g and SHTp
antagonist have been known to be antidepressant and anxiolytic agents. Compounds that are
SHTm.and SHT;p agonists have 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;



R (i) (ii) (iii) R3is -H optionally substituted C .alkyl, optionally
substituted C2_6al kenyl, optionally substituted C2.6al kynyl, optionally
substi t utwd G®3Baeycl oal kyl or ACH, 5 nis 2, 3 or 4; P ispraTisEbzonsyclic
ring; R4 is -Hor optionally substitut_cid__CI-4aI kyl; R5 is =0, =NR4 or =S
R6 is -Hor nethyl; 10 Yis -C(=ONH, -C(=O NA-, -C(=O N(A)-, -NHC(=O)-,
-C(=S)NH, -CH2NH, -C(=OCH2-, -CH2C(=O -, -C(=0O) - pi perazi ne-, -C(=0 R8-,

- NAC( =O)g3 5 r@%%@6%9)(%{9}}%25@@?5[0%A) CH2- or a 5-nenbered heterocyclic.

R7 is a nono IcC O I'C ring or a heterocycle, optionally
substi tut by one or norg isubsti tuents,\,QE,Lect ed from R8- nd R10;
wherein R7 jis connected tovﬁfn’either by a 1p single bond or bNa ring
fusion; RBNg -CH2-, -C(=OLN_ -SO2-, - SEPNIN, -C(:O)NH-,R;}%, -S-,

ri ion or

a single\bond/as tether; RI is |rmrpho|i e opfionally substituted Bith at
| east one stituent select %LN romA, thronyrphal,i ne, piperazi Rtl\lp
optionally subsgi tuted arylR? opti\aﬁal |y subst jtut het er ocycl e, 20%yar
-C(=0 CA; R10 Rs optionally substituted al ky), optionally substituted
cycl oal kyl, hydroxy, aryl, cyano, hal ogen, R’C(=O NH2-, methyl thio, -NHA,
-NA2, - NHC(#D) A, -C(=0) NHA, -@=0)NA2, or @&, . R11 is -H, divkyl, AOH,

- S02A, -5302 i = S02NHA, .- SO - S02N -C(= 25 -al kyl R9, _
o0, TR O ROt T ceogh SO biFbied CrattiorBh, i byl
refers ts@bﬁﬂﬂte&t]’z.kmkﬁfgﬁ o‘?ﬁﬁﬁﬁllﬁuﬁﬂit@t@ﬂfsﬁ@fcmmﬁaﬂAmr ogen atonms up to 14
carbon atons. WD 03/037871 PCIT/ SE02/ 01987 -3 The term "al kyl" used al one or
as a suffis,3erfrefix, refers to straight or branched chain hydrocar byl

radi cal J ._{.0 about 12 carbon atons. The term "al kenyl " refers
to stra?gﬁ%rﬂc%gérgrygﬁ%é% chai n hydrocarbyl radicals having at |east one
car bon- diribei od optivrallp sutdtianet € pafiel;si ng at | east 2 up to about 12 carbon
atoms. 5 The t "al kynyl" refers to straight or branched chain

hydr ocarbyf TR ¥ Wavi ng at
R® is -H or methyl;

10 Y is -C(=0O)NH-, -C(=O)NA-, -C(=0)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)-, -CH,;N(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

- S( :0)-,<a f(Cuey renmber e’ het(€Hpyycl i c qonpedted to R7 by

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 -CHy-, -C(=0)-, -SO,-, - SO,NH-, -C(=0)NH-, -O-, -S-, -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 least one substituent selected from A,
thiomorpholine, piperazin-R'!, optionally substituted aryl, optionally substifuted 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
OA; .
R'! is -H, alkyl, AOH, -SO,A, -SO,NH,, -SO,NHA, -SO,NA,, -SO,NHAR®, -C(=0)R’,
25 -alkylR’, C(=0)A, C(=0)NH,, C(=0)NHA, C(=0)NA,, or —-C(=0)0A.

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

atoms up to 14 carbon atoms.



| east one carbon-carbon triple bond and conprising at |least 2 up to about
12 carbon atons. The term "cycloalkyl" refers to ring-containing

hydr ocar bwbD osasliscal s conprising at |least 3 up to about 12CTSEbBOIST ONS.
The term "cycl oal kenyl" refers to ringscontaining hydrocarbyl radicals
having at |east 10 one carbon--carbon doubl e bond and conprising at |east 3
up to about 12 carbon atoms. The term "cycloal kynyl" refers to
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triple bond and conprrsing car tons e term
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aromati ¢ radicals conprising car at ons and ycyclic aromatic
radi cal s conffhé srmdg* al]qynyld relbmm) strdightoarboached dlmnhsrdrecarbyln'adlaalkm\e@ﬂt

refers di val nt al k es, wherein said. noie ves to 20 link
Lo st 5eenE Gosarhoh iR ot ] ooty s 2 B 1 tpbpE T Ko flomsy
"heterocycli ¢naRi@tegy clBﬁf(ﬁF’%ﬁe@ td hﬂg “cof@Misy Wd?&ca’i‘&‘l%&ﬁéa@@&orﬁ‘é}% j ptal ent
radi cal s having one or nore heteroa i ndependently selected TromN, 0O

and S, kesstaun togibouhk ¢arb£glaé@mucture and corrprl SI ng at least 3 and up to

Cnat ur at oo, 1350 e RGEAARGT K e TRe SRR O matal el bRyl

noi efo eSné@e}fbé‘iﬂﬂérﬁbrﬂdéﬂvl@bddddﬁd@ﬁﬁlpnﬁmggt leﬂle dpetbrﬁb itelesadsonydtomd.ef ers to
het er ocycl i ¢ _nonoval ent and di val ent radi cals havin aromati c character.

Het er ocycl i c Theteam; sxclpglkyderefep tasingrponiaipmgdydeqca Hﬁd&ailsé@"%lﬁle&ét
aziri d! QS ar§&1—9§b§ le ch c?rna ﬁll'ngﬁéﬁg Leb RSy é)oﬁé%gé‘ﬁﬁz cgmo‘:ﬁt

pyrrolidine, pyrrolin I ne pyrazo I ne I OX0 sul f ol ane
2, 3-di hydr of [FhamrmZ‘,a&mhticydsfen‘sm hydrbedrbphydicalt baving ond bmmpiwne pi peri di ne,

1, 2,3, 6- h di I I
pan DS BRPRed Shrbon ey R AP SR, (o At 2 HSlpear ) ARSBP di ne.
1, 4- @le;ns%]-é/g)"pﬁ{ DR 874 K6 262/ 01987 -4 di oxane di oxane,

hom)pl perl di ne 7-tetrahydro-| H azepi ne honopi perazi ne, 1, 3-
di oxepane, 4THe thrim/@rd” nef@smmephmadmbb lnémdmtuowﬁl mneoctyzh@leromanc addi tion
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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-



,3-triazolyl, tetrazolyl, 1,2,3-thiadiazolyl, 1,2, 3-oxadiazolyl,
triazolyl, 1,2,4- thiadiazolyl, 1,2,4-oxadiazolyl, 1,3,4-triazolyl,
t hiwoioamsisyl , and 1, 3,4 oxadi azolyl. Additionally, PogtSEnnest i c
no i es enconpass polycyclic noieties,such as: indole, indoline,

q ol i ne, tetrahydroquinoline, isoquinoline, tetrahydroisoquinoline,

1, 4- benzodi oxan, counari-n, dihydrocoumarin, benzofuran, '

2, 3-di hydr.obenz of P 2 | QP ' - henzoxazol e,
penzt hi SUBiEs dsalt Wmobiergcd S RER R ard 1R ERE AL HoARBRA BT P

car bol i dixepdiie] 4)70khydpy1¢8-diokehimend hexhnpthylend atidé. Nk additioaddteroayolic o t he
pol ycyclic¢c heterocycles described above,, heterogcycli ¢ noieties, include
pol ycycmaietiesinglde hefsreanghingsisach %\?ﬁlé’ryé‘ﬁﬁl’ PM@ZW}C\Q’YFHBWIIBML BEidaellt wo or

nore ri I : ' re than
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i ncl ude 1P B8-trinzbiylli teteazoblil alz2BithigdianglPl, 2,2 3-begstiznotyl an2l,4-triazolyl, 1,2,4-

7- oxabi cycl.ol 2. 2. 1] hept.ane. eterm’ o] ogen”, refers t

fluoriné a‘%ﬁ%"i\‘li Hé;“ﬁ&gfﬁzﬂlé{l’5%41%%&“%%%@_@?&%!488Eér‘{r‘?"é}a%l% " refers
to radi %d?tio‘ﬁtﬂclj},hﬁteﬁ@%fi@boﬁ&i‘é%&mpﬁsﬁol [i€ biididRiek SuchSRt §hdotdl ifdopii 2

hydr ocar byl radical . koxy noieties include methoxy, ethoxy, propoxy, 20

i sopr opauinolihg tesrahydroghinobings isoquinbline terahygroisogninpliherd idbsnzodigkany| oxy, and

propar gyl oxy. he, term am,ne am, Ro,..ref er s radi,cal s. of the general
For hut o eortadein, A BricBhmaAR e dorad SRl Brds” Lo Bneisfrarb i, Py ogen
or a 10y BeRoiibphens Hepdbxazble] Rink@xihzbRSbenzthidarolefbehieiatdly,ahiok@ithing, a further
aspect of the invention, A R and R3, each_independently, as an alkyl,. 25

al keny| carhpiaiergrrbelige.asridingyporeligidipe, anfqyineleiddal | y be substituted wi'th
hal , it . M, i | . .
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al kenyl inditie polycyold hetéidcyelicyndietidsiwtereiCtheringy/fukioalbeomen, twEbr dhoratikgxy, Cl4

al kanoyl , Cl4 al kanoyl oxy, N (Cl4 al ). N(Cl4 al kyl)2, Cl4 al kanoyl am no,
(CL. 4 alPRBRBSASYBRIRithE onkibord OmmeD g @ﬂl%éﬁl I %ﬁo aioryicp moy!

Cl4)S, 0 e 2elubCluihcial bonyl, N-{Cl4
Bl oy s B e e R e ot i mo, and.

het er ocydtdzhlnicyok’)[ZR.l]tharR&r@debvcabMth&aéﬁtep@nas an al kyl, al kenyl or

al kynyl may tl.gl tralght, or, .branched, pref.era . havi ng 1-6 .carbon,. at ons.
A R and R3 P BB 8IS Fabyosrs tee5i1e THRERE AR 9P O B i apg 7 -5
each are i ndgpeRdaMtaiRoxd” eofelsits radidals of the Belerd) FEheNAPOR Wlersis Riigr A R
and R3 when each are an alkyl include nmethyl, ethyl, n-propyl, isopropyl,

n- but y| selegted frop a hydseearydradical. ékaxypeaietjas, ingludpmathpky.tpxayRIoperiy | .
Pref %r()ati)go%ro\f)%ky,eo%téx%{ t-glto%),q%b@tox&?cﬁl@%%@th@f(ﬁ allyloxy, and propargyloxy.

The term amine or amino refers to radicals of the general formula -NRR’, wherein R

51,2
1,2, 4-
1,3, 4-
I et
[

e
n

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,
hydroxy, trifluoromethyl, amino, carboxy, carboxamido, amidino, carbamoyl, mercapto,
sﬁlfamoyl, Ci4 alkyl, C,4 alkenyl, Co4 alkynyl, Cs_6 cycloalkyl, Cs.¢ cycloalkenyl, Ci4
alkoxy, C,4 alkanoyl, C,4 alkanoyloxy, N-(C,4 alkyl), N(C,4 alkyl),, C,4 alkanoylamino,
(C,.4 alkanoyl),amino, N-(C4 alkyl)carbamoyl, N,N-(C,4 alkyl),carbamoyl, (C4)S, (Ci4

30 alkyl)S(0), (C;4alkyl)S(0),, (C,.4) alkoxycarbonyl, N-(C;.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



fluorine, chlorine, and bromne. Qher preferable values for R when R is
at position 6 on the 5 bicyclic ring are nethyl, ethyl, ethoxy and mnethoxy.
Pref erablwowaloamsifor R when RL is at position 5 on the PoTsEo2/H®sTi ng are
-H, nethyl, ethyl and nmethoxy. Wien R zis at position 5- on the bicyclic
ring, R is nore preferably -H Wen R'5 Is at position 7- on the bicyclic
ring, R 1is preferably -H Particular values for R2 are substituent groups

of For I Pr L 0 f a '

e M PR i O SR BT e oty gy

Pa[) ti c:Jhx&ran\aailtyl@scllﬁdermgtﬁylaemyhqurrog;dru,sopmpyiyh}buaﬂhycbbutyl ﬁrtdm]jg i soplr opyl ,
n-buty i sobyt and tert e articul ar
val ues Fﬁloﬁ?ﬁtﬂr%oﬁ?ﬁb’b@@ﬁycwgf’@l Pre rﬁblF ﬁ’ebf‘%{@ ”Xh‘ﬁr‘@gdgﬁm geh® 15
trimethy hg%ﬁ%@}ﬂ' rifik %ﬁ%?&hiﬁ@xbthé??é‘éf@{aﬁm WlueS4or ' WESHR! § s afﬁosht%rps 81 gfeabl y

repr esent Y represents a fFinking group. Y is prefer

- C( =Op Npickjc mng\m nnéfhylsethlech@)Nm methvxyrayPrafeszblmaluGS( focR- p’lhge RAis ate.

by, 1 or PERLAGRRS 80 shiPtAlE HRERR pHmEtT CRAA ) Ewash Wheade i pshfgn s °

oxazol eqp Wlﬁ@ﬁh@ ringSRt ﬁ'rﬁ‘@l@ pfafelaBBX 3L OWen R'3s ﬁt‘ﬂd’sin%ﬁql- 8n the blcychc ring
1, 2, 3- thladlazo e, Jgf - oxadi azole, 1,2,4-triazole, 1,2, 4-thiadiazol e,

1,2, 4- oRadSlm&lrablYEHB 4 triazole, 1,3, 4- t hi adi azol e  or 1, 3, 4- oxadi azol e.

More prefera ] nocyclic
or bicyclic g?%%ar Xa}l?s%r(%are %ngﬁég}c?ﬁ@g%ﬁgﬁnﬁdﬂ? %r‘é?e%&??gr egnr)\ot limted
t o, pberprésedted dpdomnul@Rvteydin n2qualS2. Mudt grefarablg R is Rprescrdedby Nimothy! 2-

and 3-furyll-, 2- and 3-pyrrolyl, imdazolyl, thiazolyl, oxazolyl,
pyr azol wperqzwﬂ hi azol yl, i soxazol yl, 1,2,3-triazolyl, 1,2,3-thi adl azol yl ,

1,2, 3- oxadi a?ﬁ{ﬁ’éb}fr %alﬁes %} RP Qtze;ﬂgt\ﬁl'?geﬁ 1%3(’?12{1 gg @%P&l%’isopx%pgl’ - lﬁl‘ﬁd' azol yl,

1,3,4-triazo | adl a qui nol
I soqui nidoplityl, |andmér;LbutybeR32mq>lrnfenably ractiybenzof uryl , ben2| m dazol yI
benzt hi azoly

SR IR i RN A RN N
repr gge Rt aenhikilhdiR-c Rk TRtk doky. PrefdfBbIRIR #inethyl.
RS is preferably represented by H.
Y represents a linking group. Y is preferably -C(=O)N(CHs)-, when Y is
-C(=0)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(=O)NH-.
Examples of R’ that represent monocyclic or bicyclic aromatic ring or 2 heterdcycle 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; benzothienyl and benzofuryl, benzimidazolyl, benzthiazolyl,
30 benzoxazolyl, or triazinyl.

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



When the values for R7 are as set forth above, R8 may be a single bond as
tether, -C(=0-, 5 -CH2-, -C(=O0-, -SX2-, -S(=0-, -S, -0-, -C(=O) NH,

- SO2NH-, wpo 0a/0878ve nmenber ed heterocycl e connected to R7 byca/SEongiogusi on;
and RO may represent an aryl, heterocyglic or heteroaryl each

i ndependently optionally substituted with hal ogen, nitro, cyano, hydroxy,
trifluoronethyl, am no, carboxy, carbanoyl, nercapto, sulfanoyl, Cl4 al kyl,
C24al kenyl, C24 al kynyl, C3- cl oal kyl, C3_6 cycl oal kenyl, Cl1-4 al koxy,
Cl-4 al kanoyl Cl4 al kanoyl 7 ™10 (C14 al kyl), N(Cl4 al kyl)2, Cil-4

al kanoyl am no, (C14 al kanoy O 1 4al kiw)) car banoyl, N, N-(C

1. 4)2carbanoyl, Cl1-4)S, Cl4% d . 4al kyl)S(=0)2i (Cl4) al koxycarbonyl,
N-(C 14 al kyl)sulfam)yl N, NS&AA al kyl) sul famoyl, C1-4

al kyl sol fonyl am no, or heterocchJC.. Preferably RO is a heterocyclic

noi ety. re pr erazi ne, thionorpholine or
nDrphoI#ggnﬁﬁﬁpﬁﬁg#ﬁ§&¥T§§¥ﬁ§8@??ﬁ?é@'gk carbon with at | east one
substituent selected fromA. y be a five nenbered heterocycle,

i ncorporating at |east one torp sel,ected fromN, O, or Sand it may
be connected to R7 by a rin I{pTB?erably WMidn R7 is phenyl. Wen RS
is a single bond as tether} preferably nethoxy, cyano, a
five-menbered heterocycle or onpound represented by the Formula (vii):
N N R11 i 8 Q i C

comr i 51 e R S B e et S o,

is prefeChbl,yCEQ)S @Qz-atS(aOhedS-atO{ h@(qO)MbgéOza&bn'or Rfive membesetd pr ef er abI y

@) CH3 . W R7 d het
L achedeiFrabEhEoRB g oy aeng sinds S1d R GRG RS Ba A Y B roE KA eny | or
a 6- menhfedhed.en Mﬁéﬂd@nﬂ;‘ %ongﬁfﬁ\ﬁfsﬁﬁltéﬁ: w@hél@ge@ﬂtﬁp Reshovhpdrble RS

tether at the” 3- or 4-position of the phenyl or 6- nenber ed het erocyclic
WO 03/ 0378udromethyCRmBED 2Ab08R Carbampyl, wmream éﬂlsfmabylyclmll% GavalkerybLavi a
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or heterocyclic.  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, ‘incorporating 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 (vit):

N N—~R" (vii)
2 /

When R8s represented by a 5-membered heterocyclic comprising N and further when it is
connected to R’ by a ring fusion, R’ is preferably -C(=O)A attached at the nitrogen atom. R9‘
is most preferably -C(=0)CH,CH3 . ‘

When R’ is phenyl or a 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



al kanoyl am no, (Cl14 al kanoyl )2am no, N-(d 4al kyl ) car banoyl ,

N, N- (Cl-4) 2carbanmoyl, Cl1-4)S, Cl14S(0, (d4alkyl)S(0O2, (C1l4)

al koxycarwormlo37sit ( CL4 al kyl ) sul fanoyl, N, N-Cl4 al kyl ) sulpicarseyt/919€14

al kyl sul fonylam rio, or heterocyclic. _R10 is preferably a hal ogen, 10
preferably chlorine or'fluorine, cyano, or -OCH3. When R10 is a halogen it
Is preferably chlorine or fluorine. Wien R7 is a phenyl or 6-nenbered

het er oarrglgatM n@}é}&aab 1R° isSattadiidddG el Rittethéieat Zhe 4 Bosi@bn Jf O phériyPor H6- t he
phenyl or nbered heterocyclic ring. Preferably, RL0O 1s attached at

t he 2- mmenﬂaqncdslnetwrocyodﬁ:rmﬂe phenyl or a 6-nmenbered heterocyclic ring when

RO is attachedovi a,the he t or a

6- mermbered 1 0@%#’8&?6?%68{3?% d‘lik)@t? g?a[eiﬁﬂggg‘%‘* %%Seﬁtgﬁéﬁ {&Sg%led at the

3- posi t isghstidhted WRhMARRYH, ridro,Zylno, mmayaﬁﬂhmmcdmmomam@mmbmyls
attached via the R8 tether at the 4- goleon of the  phen or a_6-nenbered

het er &cymdrapte,isnfamyyleq-Rekyk Co-eqlkeny rﬁzeéﬂﬁwla Cois ﬁwleallsﬂn 3a§>’°c1%'¢t“ff@b' RO is
preferably represent pi N n@r phol i ne

opt i onaltt}lsf ailﬁog(gt(?’tﬁﬁlg%m% Cdérag%%‘%b% I\ég eegig{ Pgﬂebl gg&[S)&bSlt4l tuent sel ected
f rom A aﬁiailz\a)?}]l-lﬁﬁlﬂw , (ed, ﬂﬁr@&ﬂzdnﬁnwgglkﬁ)carbmgl ]S\,J Ne(glli“hwmo}é’m‘tz&bl S

pi per zi ne- resents | era resented by an
al kyl suf@@r$(0), ﬂ%wélkp(})éf(é)za%f 1) alkexyseshgny §d§mﬁ@&¥§ legos. @ﬁ?w S02-i - C3H7,
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€

R11 is rReplesabbnRedistatacied i2 or -pesiéipe o tieypherd e @IﬁSWmeereébeW%Mc R 1is
t ed
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provi gedheb@b@iclic AhE. Nfc@é pllefctrubly,h}emﬁmmcnai @ the Beokitier of thatphar@y oah 60 be
provided in the formof a pharnagceutically t abl e 5%4 .and/or in the
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For mul a ose er|v m neral aci ds such as for exanple:
hydr ochl ori ¢ WaénlR® isi repriesensen b}, a gihgle phod actether,®’ is prefferably represgntetypatr obr oni ¢

SO N ST R =
aci dsyd nghset a8 sakiedabincamono and di car boxyl ates and aromatic acids.
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
-S0,CHj, -SO,CH,CH3, SO,-n-C3H7, SO,-i-C3Hy, SO2-n-C4Ho, -SO2-i-C4H), or -SO,-t-
CsHyo. When R"! represent C(=0)A, it is preferably represented by an alkylcarbonyl more
25 preferably -C(=0)CHj, -C(=0)CH2CHj, C(=0)-n-C4H,o, -C(=0)-i-C4H o, -C(=0)-t-C4H 0, o1
—C(=0)C;Hs.- When R!! is represented by C(=0)NHA or C(=O)NA; it is preferably an alkyl
or dialkyl carbamoyl more preferably C(=0)NCH,CH3, C(=0)NH-cycloCgH 2, or C(=O)NH-
cycloCsHjo,. When R'!'is represented by C(=O)R9 it is preferably —C(=0)-pyrrolidine, or
—C(=0)-morpholine. When R'' is represented by SO2NA; it is preferably SO;N(CHs)z,
30 When R'! is represented by AOH, it is preferably represented by, CH,CH,OH or
~C(=0)CH,CH,OH. R'' may also be represented by —C(=0)OC4Hio.
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



O her pharmaceutical | y-acceptable salts of conmpounds of the present

I nvention include for exanple hydrochloride, sulfate, pyrosulfate,

bi sul f at ewOlB®ssfi te, nitrate, and phosphate. Processes f ®cTiSEe2/omsuf act ure
of the conpounds of Fornula | are proygded as further features of the

i nvention. Many of the Conpounds described herein can be nade by processes
10 known in the chemcal arts for the production of structurally anal ogous
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synthetic routes to quinoline and quinol one conpounds of the present
i nventi on ar &odepmpeuwnds phthePrrsert inventian that byys Y35 an aende lpder. 902/ 01987 -9

g_l 5 %ﬁg%&dsw&aqlmaag 89 the ggnerapﬁro(:%\)rg for ah%@oupﬁng,%'is @ , CEt, H
15 coupling an anime with an acid hydrochloride. The amines used in the current invention if not
commercially available may be made by known techniques. For example as a first step in the
process of making compound of Formula I, a nitro cornpound may be reduced to an amine.
The nitro compound may be a nitrophenyl compound. The resulﬁng 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

quinolone compounds of the present invention are depicted in Scheme 4, infra.
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Scheme 1: Preparation of chromone-2-carboxylic acids as intermediates in the synthesis of

compounds of the present invention.
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Scheme 2. Amide synthesis via acid chloride intermediate, whereian, R3, R7, n and q are as
defined in the specification.
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Scheme 3: Functional group manipulation with compounds of the present invention includes, but is not limited
to, N- and O- dealkylation
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Scheme 4. Routes for preparation of quinoline and quinolone compounds of the present invention
It will be appreciated by those skilled in the art that certain compounds of the present
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racem ¢ JkedriiglyIanR exiStANRAY Bl SolHted i xdptiohlly-pertwermdREdesdt forHds Sbinei S to be
understood that the present invention :

compounds may exhibit polymorphism, thus it is to be understood that the present invention

encompasses racemic, optically-active, polymorphic or stereoisomeric forms, or mixtures

5 thereof, which forms possess properties useful in the treatment of the disorders set forth

below. Preparation of optically active forms is well known in the art how (for example by

resolution of racemic forms by recrystallization techniques, synthesis from optically-active

starting materials, chiral synthesis, or by chromatographic separation using a chiral stationary

phase) and how to determine efficacy for the treatment of the disorder described above.

10 Compounds of Formula I have been found by the inventors to be useful as 5-HT; and
5HT,p antagonists. The compounds of Formula I, and their pharmaceutically acceptable salts,
may also be used in a method for the treatment of depression, generalized anxiety, eating
disorders, dementia, panic disorder, sleep disorders, gastrointestinal disorders, motor disorders,
endocrine disorders, vasospasm and sexual dysfunction. The treatment of these disorders

15 comprises administering to a warm-blooded animal, preferably a mammal, more preferably a
human, in need of such treatment, an effective amount of a compound of Formula I, or a
pharmaceutically acceptable salt of said compound.

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 disorders, gastrointestinal disorders, motor disorders,
endocrine disorders, vasospasm and sexual dysfunction of a warm-blooded animal, preferably
a mammal, 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
diéorders, 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.
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ani mal havi ngrhe 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 obtained by conventional

procedures using conventional pharmaceutical excipients, well known in the art. Thus,
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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, 5 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.



sweet eni ng, flavoring and/or preservative agents. The anount of active
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consi sts of bywomBh@RASehitecdnf@lgloupn phase and the avoi dance-training
phase. In the induction _Ehase, subjects are placed into standard shuttle

cages (20 L R) 1lmipwmiogl'68mak&ters H) which are fitted with a grid floor.
El ectrical st j , X0 sec duration) is delivered to the floor
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of the cage every i’ng 1 hour daily sessions. Subjects have no
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fitted with a paPtltlon with an arch in the center of the’cage, through
whi ch  admird$tered dammedinsely &tlloweng inducticafsesstong anil g Houhpriorte aypidakes teadnjpg The

procedure enplqyed is a 25 standard | e i dange procedure .in kch a
conpound¥SStd ?\Sie‘c') mfﬁl%ﬁi’?"%“ﬁ?ﬁ&ué% BO‘HP g‘ég tieitd né)rétf iy C?‘gﬁ «gora%t(\ﬁ%

tur nig o9 ifkctionk a8MiMReleBdverl 518ayRf NORje6RES ardadminikeeredi folRW iRy the \FRS]
occupying) serves to indicate presentation of electrical current to the
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T BB e e o 45 mi n i durati on, is conducted on
2 consecut i v&hdpyimarpdependénigyariable 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-HTp 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



48 hr after the final induction session. Seventy subjects are assigned to 1
of 6 groups of 11-12 aninmals. The groups are as follows: 1) No induction
group. Theoswabsmets are placed into the shuttle cages but parsSEnme19gi ven 5
i nescapabl e shock, the aninmals are subggequently trained in the avoi dance
procedure and the vehicle is adm nistered; 2) Induction vehicle control
group; 3) | mpramne 17.8 ng/kg; 4) 0.3 ng/ kg conpounds; 10 5) 1 ng/kg

conpoundig a{aﬁnac@)méal gqfc%gta%mey BFlSab1EHoOKPEs ST, R hftagin ﬁpaddmmtth@n and

avoi dance trai nj ng se I'nj éctions are adm ni stered 1 mmedi at el y
f ol I owi ragonistdndiced offsc 9§ hyrshemnih (2 drapuin bpdy tamperatere oif deout 2°C pberviedg
sessions. A second i n%ectlon is adm ni terlg,g 7-8 hours foll ovm ng the first

i nj ect i ayithin 85-1 hejra ollpwing adgupigirationjof go-H i agouish 28 @ msihad 18r 33 5EMENo
i nj ecti Qv'}%o}féf ﬂleglggéloryfﬁlﬁaﬁ%rﬁg atPd et 3 AnBiohisfat ¢ e 15 tdrf @i ni ng

sessi on resent 1 nvention may tered in a vol une
of 1 L/ kg b\?lthc hypdﬂdmﬂmmidselslcsndhcsatﬂsfeldbwm Eltelmﬂhmnom'ﬁm feedpoteds are

di ssol ved DI ded a | act d (pH
5 ) kil piope S P, | Lo 5P AMReRrOs Bt A HLBMe ORI q (o §he
sane pH @56 B%e%%a%&{ Q4RS - cmqeﬂ%éraﬁwlsqﬁ@m&awy MREHiRhE piobe §62PE

failure during a dance training. 2-way analysis Of variance (ANOVA) is
used to tlas;semm oderawhiting &xtthetempefatue to stapilie, wireh gcq@\cﬂs\tntlunéhe Ahabq/si s

d hj cl
used, o SOTRRT el L LS A BN b DSBS The

est abjg %b@éﬂanc)é)i’n 6RIBPRY ds@Blish 2basklnd fMpeiire fer dIr sitheld. GuiasPpighareahdrer nat i ve
nmet hod for determ ni ngbthe utility of the conpounds of the present
¥
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t hat receptors on nerve term nal s control "the amount™ of rel ease of
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ga%gitioh,l a?nimals may be observed on the days following drug
administration in order to monitor for unexpected toxicity. The body temperature of the
guinea pigs is recorded separately for each guinea pig 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., LP., 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 S 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



their pharmaceutically acceptable salts, are able to act as 5-HTIB

ant agoni sts and bl ock the agonist-induced effect of hypotherma (a drop in
body tenpwoatwsm7of about 2C observed w thin 0.5-1.5 hoursTisEbl/omsng

adm ni stration of a 5-HTIB agonist) asyp_nethod for assessing whether the
novel compounds are effective as antagoni sts at the 5-HTIB receptor. 5 The
hypotherm a test is conducted as follows: A tele-thernoneter fitted with a
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or the effec f eat h th P|g
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30 conS|st of se arate groups of 5 subj ects per treatnent | ev 1 One group
i s gi verdMagmt &mi). Siinad assay yo ipst WeldiatenlUotlicompgHn H%Flsﬂﬁ%* figd é* as the
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ant a oups are’ a mni s ere 0Ses
ant agoniydJ Wﬂn@&eb@e@lﬁhssdy plates BieShiladni fons nlin} amdthen irkubdtadifde afr oups are

tested %.tddgloglzltlrg% mllnn Thvgl t?lg/ags:g/%?a%esi?;r/ﬁﬁelzrgglt}?r]élglgg 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 compound utilizing the graphic and
analytical software package, GraphPad Prism. Compounds are then ranked in order of
potency, and selectivity for 5-HT,p over 5-HT)p receptors.
A method that may be used to determine a compound’s affinity for 5-HT,gand 5SHTp
30 receptors is a guinea pig cortical test. This assay is described in detail by Roberts, et al, 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-HC, pH 7.7 with an Ultra-Turrax followed by



-17 order to determne full dose effect functions for conpounds (to

determ ne drug potency) 4-6 doses of each conpound are eval uated. That
resul ts iwoabosts725-35 animal s per drug to be eval uated. POTSEOZGPSNSE
curves are generated and ED50 val ues determ ned. ED50 val ues for
conpounds of the present invention range fromO0.006-5.5 ng/kg. 5 O her
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50 MM Trkgeptdeslare Plikchased it ékaﬁ@lél‘rbx&ﬁ:lﬂi%ﬁf, H@pf(mkanMﬂ Byozen 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 UM 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 pg
protein) and 40 pL 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
temperature for an additional 28 minutes. The reaction is stopped by rapid filtration through
Beckman GE/B glass fiber filters using a 96-well Packard cell harvester. Filters are washed
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wei ght per nL and stored frozen at -70 The radioligand binding assay is
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167pg/ M protein in assay buffer containing 20 mMM HEPES, 100 nM NaCl, 1 niM
MyCL2 and 1M GDP, pH adjusted to 7.4 with NaOH Dl uted nenbranes are
briefly honogenized with a Polytron and allowed to equilibrate at 25 room
tenperature for at least 15 mnutes before use. Serial dilutions (10 tMto
1 pM final concentration) of test conpounds are prepared in buffer with
and wi thout 100 nM 5-HT (final concentration) from 10 nM DMSO st ock
solutions. Incubation mxtures are prepared in quadruplicate in 96-well,
deep-wel | plates and consisted of 180 p.L of nenbranes (30 g protein) and
40 L of conpound with or wi thout 5-HT. After an incubation period of 15 30
m nutes at roomtenperature, 20 L of [35S] GTPyS (NEN; 100 pM fi nal
concentration) is added to begin the assay. Mxtures are shaken for 2
m nutes and i ncubated at room tenperature for an additional 28 m nutes.
The reaction is stopped by rapid filtration through
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(1A of jiicacit 5
absencq of cofpa
fol | owijng pages. 03/ 037871 - e 1: Conpounds of the present

D

i nventijon PCT. SEO?/ 01987 g-xa, m1 eSt fucture ~ ~ i Name r G 4Kki
18_(4_,rht !’1\['[ nl par ﬁ'll nyl) l\‘! [4 \/
Anor phdi i /1) ne 2201-3-R-Mgghoxysphenyd)- B’(Bﬁ‘aﬁﬁndleylrlr (b~
~N methanoyl}-8-(4-methyl-piperazin-1-yl)-
chromen-4-one
_O
N
|
3 o 2-{1-[4-(1-Acetyl-2,3-dihydro-1H-indol-6-yl)-
(\ m piperazin-1-yl]-methanoyl }-8-(4-methyl-
N . .
piperazin-1-yl)-chromen-4-one
S
N
|
4 Cl | 2-Chloro-5-(4-{1-[8-(4-methyl-piperazin-1-yl)-
/©: 4-ox0-4H-chromen-2-yl]-methanoyl } -
| O ON | piperazin-1-yl)-benzonitrile
o N
SN
N
|
5 0 O\ | 2-{1-[4-(4-Methoxy-phenyl)-piperazin-1-yl}-
/©/ methanoyl }-8-(4-methyl-piperazin-1-yl)-
| O chromen-4-one
o N

6 0 8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-
chromene-2-carboxylic acid (5-furan-2-yl-1H-
pyrazol-3-yl)-amide




2-{ 1-[4-(2- Met hoxy-phenyl)-piperazin-1-yl]- 2Nom /

nmet hanoyl } - 8- (4- net hyl - pi perazin-1-yl)- Achronen-4-one O (N) N 1 2-{
1-[4-(1- Awetoglo3B78- di hydr o-1 H i ndol - 6-yl ) - pi perazin- PCT/SE02/01987
1-yl]-nethanoyl }-8-(4-methyl- i 304 \,N 11 h n- ronmen- / -one k, Np
peraz -y )-c C) 2-Chloro-5-(4-{ | -['82-1(71-rrethyl-pi perazin-1 -yl)-

4- 0X0- 4H- chr onen- 2-yl ] - net hanoyl }- 1 4C1 |

Table 1: (continued) Compounds of the

present inventi

7 0 8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-

chromene-2-carboxylic acid (4-imidazol-1-yl-
| N phenyl)-amide
“T L
N o}
NTR
() i -
|
8 0 s—N, | 8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-
&/ | chromene-2-carboxylic acid (4-
| N [1,2,3]thiadiazol-5-yl-phenyl)-amide
o}
S

N

|
9 Q 8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-

chromene-2-carboxylic acid 4-
o | N\/O\[S\ [1,2,3]thiadiazol-5-yl-benzylamide
N
oI

N

|
10 o 8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-

chromene-2-carboxylic acid [4-(4-acetyl-
o | N piperazin-1-yl)-phenyl]-amide

N
| 0
11 0 8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-
chromene-2-carboxylic acid [4-(4- :
| N methanesulfonyl-piperazin-1-yl)-phenyl]-
o \©\ amide
SHERA
N .~
| &
12 o 8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-
o~ chromene-2-carboxylic acid (2-methoxy-4-
| N morpholin-4-yl-phenyl)-amide
o}
N o) [ j\ '
N




~NCN b i

4- Met hyl -
(5-furan-2-

pi peraz -y )-
2-{1-[4- (4- Met hoxy- phenyl ) - pi perazin-|-yl]-
met hanoylwegs3pasnet hyl -
pi perazin-1-yl)-4
-1H N O |

Table 1: (continued) Com ounds of the present invention.

plpera2|n | -yl)-
- ox0-4H chr
g( O pyrazol -

O N Jenzon n- tr e C))

50 ""
N4 h ronen- P~O NPCOISE0D01G37) 68-

ggene 2-carboxylic acid
yl)-amde O N N ON

13 o 8-(4-Methyl-piperazin-1 -yl)-4-oo-4H-
chromene-2-carboxylic acid (3-chloro-4-
o | N ol morpholin-4-yl-phenyl)-amide
5T g
(o
N
I
14 o 8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-
chromene-2-carboxylic acid (4-thiomorpholin-4-
5 | N yl-phenyl)-amide
5T
(s
N
|
15 o 8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-
chromene-2-carboxylic acid (2,5-diethoxy-4-
. l N o morpholin-4-yl-phenyl)-amide
Sl ans
J )
N
l
16 o 8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-
_ chromene-2-carboxylic acid (4-cyanomethyl-
o | N phenyl)-amide
Seael
() b
N
: |
17 O 8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-
chromene-2-carboxylic acid (1H-indol-5-y1)-
| N amide
0 l I \>
SR
N
|
18 8-(4-Methyl-piperazin-1-yl)-4-oxo0-4H-
chromene-2-carboxylic acid [4-(1-morpholin-4-
| N yl-methanoyl)-phenyl]-amide
0 5
N o} \CKH/N\/?
() i
N
|




()

i nventi on.

;. 708- (4-Wbtoaps78pi per azi n-
(4-imdazol -I-yl-
8- (4- Met hyl - pi perazin-I-yl)-4-oxo-4H"

C NJ WO 03/037871 -21 Table 1:

PCT/ SE02/ 01987 ~: ~ aka |

N o phenyl)-am de

[1, 2, 3] thiadi azol -5-yl - phenyl ) -am de

(conti nued) Conpounds of the resent

6NMIUW- ~ =tucte xamleN - wl

Ol / NN 1 8o s-N

1 -yl)-4-o0xo0-4H chronene- 2- carhaxsgbr/e19sci d

hr onene- 2:carboxylic acid (4- N

19 o o 8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-
chromene-2-carboxylic acid [4-(2,6-
. | N dimethyl-morpholin-4-yl)-phenyl]-amide
ENj o [ )\N/\/
k(o
N
I
20 8-(4-Methyl-piperazin-1-yl)-4-oxo0-4H-
chromene-2-carboxylic acid [4-(4-fluoro-
o | N ¢ | phenoxy)-phenyl}-amide
() °
N
I
21 9 8-(4-Methyl-piperazin-1-yl)-2-(6-morpholin-
N N o | 4-yl-benzooxazol-2-yl)-chromen-4-one
o —/
o o)
S
N
|
22 8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-
OH chromene-2-carboxylic acid (2-hydroxy-4-
5 | N morpholin-4-yl-phenyl)-amide
57T 0
. |\/O
N
|
23 o 8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-
chromene-2-carboxylic acid (5-ethoxy- .
| Ne _s benzothiazol-2-yl)-amide
o) \f
[Nj o} N\{ 2
o}
! N\
24 8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-
chromene-2-carboxylic acid (4-bromo-
o | N phenyl)-amide
O T
o
|




[ O(N) O N 98- (4-Methyl -piperazin-
chronene- 2-carboxylic acid 4- N §[1, 2, 3]thiadiazol -5-yl-benzylamde ON O

N (N NwO®n§®7ivet hyl - pi perazin- |

acid [4-(4-acetyl- N ( N

1108- (4- Met hyl - pi per azi n-
N met hanesul f onyl - pi perazi n-1-yl) - phenyl] -

unds of the present invent

Table 1: (conti

YAXRTME

nued) Com

NOI / pipt
| -yl)-4-oxo-

0

QAR

-yl)-4-oxo-4H

1zi n-1-yl)-phenyl]-amde ~ N

chronmene- 2-carboxylic acid [4-(

O amde | NO

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

-yl )-4-o0xo0-4H chr onmeoeSEOT@IRDXY| |

(

26 e}

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-

morpholin-4-yl-phenyl)-amide

chromene-2-carboxylic acid (3-cyano-4-

28

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

morpholin-4-yl-phenyl)-amide

chromene-2-carboxylic acid (3-fluoro-4-

29 9

ox0-4H-chromen-2-yl]-methanoyl }-

acid tert-butyl ester

4-[4-({1-[8-(4-Methyl-piperazin-1-yl)-4-

amino)-phenyl]-piperazine-1-carboxylic

30 Q

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

C
) N
4-



[/ a EN / s 0~0 1208-(4- Methyl -pi perazin- | -yl)-4-oxo-4H

01- 1chronene- 2-carboxylic acid (2-nmethoxy-4- (;~O

Nror phol i wod3pB7sphenyl )-amide O C;) ~0 WD 03/037871 -22 Pahlseod01987
(cont| nued) Conpounds of the present ijwention. PCT/SE02/01987 xarnpl ek

Sfitr uctuie:j Name / N ci 8-(4-Mthyl-piperazin- | -yl)-4-oxo-4H 13!0)
N chrorrene 2-carboxylic acid (3- chI or o- 4- CND nor phol i n-4-yl - phenyl ) - am de
10 8-(4: 2z n- 1o : O iAbEnts ﬂP~O N chronmene- 2- car boxyl i c
aci d ( j, ko : : T e
8-(4-

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

O 4-0x0-4H-chromene-2-carboxylic acid (4-
| N morpholin-4-yl-phenyl)-amide
T
N

N o}
() @
N
I
32 9 6-Methoxy-8-(4-methyl-piperazin-1-yl)-
0 . 4-ox0-4H-chromene-2-carboxylic acid [4-
| N (4-methanesulfonyl-piperazin-1-yl)-
0 \©\ phenyl]-amide
‘ [Nj 0] N/\\ .
(A
N >S.
| o
33 Q 6-Methoxy-8-(4-Methyl-piperazin-1-yl)-
O 4-0x0-4H-chromene-2-carboxylic acid (3-

chloro-4-morpholin-4-yl-phenyl)-amide

34 6-Methoxy-8-(4-methyl-piperazin-1-yl)-
O v 4-o0xo0-4H-chromene-2-carboxylic acid (3-
fluoro-4-morpholin-4-yl-phenyl)-amide

35 o 6-Methoxy-8-(4-methyl-piperazin-1-yl)-

O -~ 4-0x0-4H-chromene-2-carboxylic acid (2-
| N methoxy-4-morpholin-4-yl-phenyl)-
o amide

O S
(o

N

| ' .
36 o 6-Methoxy-8-(4-methyl-piperazin-1-yl)-

A0 4-oxo0-4H-chromene-2-carboxylic acid (4-
| N thiomorpholin-4-yl-phenyl)-amide
(o}
SR Ae!




o \ norpholin-4-yl-phenyl)-amde |l (NNN N 0 1 N NO(/

8- (4- Met hyl - pi perazin- 1 -yl)-4-o0xo-4H 16CO chronene-2-carboxylic acid
(4- cyanonwpluglo37sii phenyl )-amide / CN N N 8- (4- Mt hyl - pipaarsaaz/onost
-yl)-4-oxo0-4H 170 chronene- 2- carboxyljs acid (1Hindol-5-yl)- O1 amde /

N (N NPOIITr

N 8- (4- Met hyl - pi perazin-

1 -yl)-4-oxo0-4H

nvention

Table 1: (continued) Compounds of the present i

P a:gu%f j;-:“\g g - Lm E
37 “ 9 6-Methoxy-8ethyl-piperaziﬁ- ‘M
O 1-yl)-4-0x0-4H-chromene-2-
| N carboxylic acid [4-(2,6-dimethyl-
o \©\ morpholin-4-yl)-phenyl]-amide
N 0
N
ol
|
38 | o 6-Methoxy-8-(4-methyl-piperazin-
o . (\o 1-yl)-4-0x0-4H-chromene-2-
| N N\) carboxylic acid (3-morpholin-4-yl-
0 phenyl)-amide
O
|
39 Q 6-Methoxy-8-(4-methyl-piperazin-
-0 1-yl)-4-0x0-4H-chromene-2-
| carboxylic acid {4-[4-(2-hydroxy-
o \©\ ethyl)-piperazin-1-yl]-phenyl}-
[Nj © N/\ amide '
T k/N\/\OH
40 [ 0 6-Methoxy-8-(4-methyl-piperazin-
o 1-yl)-4-0x0-4H-chromene-2-
| N carboxylic acid [4-(1-morpholin-4-
o |/\ o yl-methanoyl)-phenyl}-amide
N o} N\)
() i
|
41 9 6-Methoxy-8-(4-methyl-piperazin-
O 1-yl)-4-ox0-4H-chromene-2-
| N carboxylic acid (3-cyano-4-
o \©\ morpholin-4-yl-phenyl)-amide
N o}
N
() L
|
42 0 4-[4-({1-[6-Methoxy-8-(4-methyl-
_0 piperazin-1-yl)-4-oxo-4H-chromen-
| 2-yl]-methanoyl } -amino)-phenyl]-
S : piperazine-1-carboxylic acid terr-
[Nj o N/ﬁ butyl ester
k/N Oﬁ/
N b
| 0




18N O | / N chronene-2-carboxylic acid [4-(1-norpholin-4- DO
yl - met hanoyl ) - phenyl ] -am de CND O WO 03/ 037871 -23 Table 1: (continued)
Conpoundswofo3msm7pr esent i nvention. PCT/ SE02/ 01987 Exam | eCTSEp2Eew8T € ad- | :
f 7 Name' s ~" 1908-(4- Met hyl - pi perazi7n I -yl)-4-oxo-4H
chromene- 2-carboxylic acid [4-(2,6- N
di net hyl - m)rphol i n-4-yl)-phenyl ]-am de N E ) O

[208£(4 et byl ( %{1 g sf)" 49 %Eﬁtlﬁv ngggne 2- car boxyl ic acid
4-( 4- - e v ;

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

44 0 6-Methoxy-8-(4-methyl-piperazin-1-
A0 . y1)-4-0x0-4H-chromene-2-carboxylic
| acid [4-(4-propionyl-piperazin-1-yl)-

N
0 \©\ phenyl]-amide
N 0] N/\

45 Q 6-Methoxy-8-(4-methyl-piperazin-1-
-0 yl)-4-ox0-4H-chromene-2-carboxylic
I acid [4-(4-ethane sulfonyl-piperazin-

N
0 \©\ 1-yl)-phenyl]-amide
N o
N

46 0 6-Methoxy-8-(4-methyl-piperazin-1-
-0 yl)-4-0x0-4H-chromene-2-carboxylic
| acid [4-(4-dimethyl sulfamoyl-

N
0 \©\ piperazin-1-yl)-phenyl]-amide
N o N/\

47 o 4-[4-({1-[6-Methoxy-8-(4-methyl-
0 piperazin-1-yl)-4-oxo-4H-chromen-2-
| yl]-methanoyl }-amino)-phenyl]-

N
0 \©\ piperazine-1-carboxylic acid
N 0 N/\ dimethylamide

)
48 0 4-[4-({1-[6-Methoxy-8-(4-methyl-
~O- piperazin-1-yl)-4-oxo-4H-chromen-2-
| N yl]-methanoyl }-amino)-phenyl]-
°© I \CL piperazine-1-carboxylic acid
N
N

[ j O ethylamide




)

4-yl - benzooxazol - 2-yl ) - chronen- 4- one |

N1 0 8-(4-Methyl-piperazin-1-yl)-2-(6-norpholin- 210

VOC)

228- (4- MawbyBAapisper azi n- 1-yl ) - 4- oxo-4H O f chronene- 2- caPbosgEb/€198Ti d
DN O

(2-hydroxy-4- A N norpholin-4-yl-phen
2308- (4- Met hyl - pi perazin-1-yl) - 4-oxo-

_%Q-am’de ONO N C

~ -yl )-4-ox0-4H

I'chronene- 2-carboxylic acid (5-ethoxy- N s

%

AMDIE | S {ric
B — 4-[4-({1-[6-Methoxy-8-(4-methyl-
A0 piperazin-1-yl)-4-oxo-4H-chromen-
| N 2-yl]-methanoyl }-amino)-phenyl]-
o \©\ piperazine-1-carboxylic acid
N 0 .
[ j N/\ cyclohexylamide
N k/N)/O
! 0
50 9 4-[4-({1-[6-Methoxy-8-(4-methyl-
-0 : piperazin-1-yl)-4-oxo-4H-chromen-
| N 2-yl]-methanoyl}-amino)-phenyl]-
0 \©\ piperazine-1-carboxylic acid
N o} :
N cyclopentylamide
O 0 o
N
| 0
51 9 6-Methoxy-8-(4-methyl-piperazin-1-
A0 yl)-4-0x0-4H-chromene-2-carboxylic
I« acid {4-[4-(1-pyrrolidin-1-yl-
0 \©\ methanoyl)-piperazin-1-yl]-phenyl}-
N o} ‘
N/\| amide
® A0
| 0
52 0 6-Methoxy-8-(4-methyl-piperazin-1-
A0 y1)-4-0x0-4H-chromene-2-carboxylic
l N acid {4-[4-(propane-2-sulfonyl)-
o \©\ piperazin-1-yl]-phenyl}-amide
N o
() @
N k/N\ S/\/
| 00
53 9 6-Methoxy-8-(4-methyl-piperazin-1-
A0 yl)-4-0x0-4H-chromene-2-carboxylic
| N acid {4-[4-(2-methyl-propanoyl)-
o \©\ piperazin-1-yl]-phenyl}-amide
N 0
N
() O
ril
0
54 [ 6-Methoxy-8-(4-methyl-piperazin-1-
o yl)-4-0x0-4H-chromene-2-carboxylic
I N acid {4-[4-(1-morpholin-4-yl-
© (\/‘f methanoyl)-piperazin-1-yl]-phenyl}-
N ° N ‘amide
() !
N
I




P benzot hi azol-2-yl)-amde O-)r NON C ~ ON

24. 8- (4- Met hyl - pi perazi n-1-yl)-4-o0oxo0-4H chronene- 2-carboxylic acid
(4-bronmo-who3@phenyl )-amide I N ( ) N O WO 03/037871 Pe4/SEalivio87:
(conti nued) Conpounds of the present izgvention. PCT/ SE02/ 01987 Structure
Ot, 0 Nanme el

nvention.

Table 1: (continued) Compounds of the resepﬁj

s | o 6-Fluoro-8-(4-methyl-piperazin-1-yl)-4-

F oxo-4H-chromene-2-carboxylic acid (4-
5 | N morpholin-4-yl-phenyl)-amide
N o \©\
N
() O
N
|
56 o 6-Fluoro-8-(4-methyl-piperazin-1-yl)-4-
F . oxo0-4H-chromene-2-carboxylic acid [4-(4-
| N methanesulfonyl-piperazin-1-yl)-phenyl]-
o O amide
oJRas '
N k/N?s\/
| )
57 o 6-Fluoro-8-(4-methyl-piperazin-1-yl)-4-
F oxo-4H-chromene-2-carboxylic acid [4-(4-
5 | N acetyl-piperazin-1-yl)-phenyl]-amide
SN | @

58 9 6-Fluoro-8-(4-methyl-piperazin-1-yl)-4-
F oxo-4H-chromene-2-carboxylic acid (3-
5 | N cl chloro-4-morpholin-4-yl-phenyl)-amide

N
|
59 o 6-Fluoro-8-(4-methyl-piperazin-1-yl)-4-
F oxo-4H-chromene-2-carboxylic acid (3-
5 | N E fluoro-4-morpholin-4-yl-phenyl)-amide
, [Nj 0‘ [ IN/\‘ .
(o
N
|
60 o 6-Fluoro-8-(4-methyl-piperazin-1-yl)-4-
F oxo-4H-chromene-2-carboxylic acid (3-
. | N cyano-4-morpholin-4-yl-phenyl)-amide
T X




wle N 8-(4-Mthyl pi perazin- | -yl)-4-o0xo-4H 250 chronene-2-carboxylic
acid nethyl-(4- NOI / N norpholin-4-yl-phenyl)amde CD~ NO Il NNJ
8- (4- Met hwio-osiopmrazi n- 1-yl ) - 4- oxo- 4H 26g~0 chr onmene- 2- camrioasEhz/e19aTi d |
(3- O/ norpholin-4-yl-phenyl)-amde (- N N CN

8- (4- Met hyl - pi perazi n-1-yl)-4-o0xo-4H 27qg!olr chronene-2-carboxylic acid
(3-cyano-4- (N) ON") norpholin-4-yl-phenyl)-amde N

T continued) Compounds of the present invention.

i 1% £ LT @‘é i
ﬂ%‘ i g;;%:l‘ ] s e
6-Fluoro-8-(4-methyl-piperazin-1-yl)-4-
oxo-4H-chromene-2-carboxylic acid [4-(1-
(\ morpholin-4-yl-methanoyl)-phenyl]-amide
N o} \©YN\/?
() !
|
62 o 6-Methyl-8-(4-methyl-piperazin-1-yl)-4-
H,C . 0x0-4H-chromene-2-carboxylic acid (4-
| N morpholin-4-yl-phenyl)-amide
T L
N o ‘
N
e @
|
63 o 6-Methyl-8-(4-methyl-piperazin-1-yl)-4-
H,C oxo0-4H-chromene-2-carboxylic acid [4-(1-
I morpholin-4-yl-methanoyl)-phenyl]-amide
o) (\
- _N o} \©\“/N\j
() i
|
64 o 6-Methyl-8-(4-methyl-piperazin-1-yl)-4-
H,C oxo-4H-chromene-2-carboxylic acid (3-
| N £ fluoro-4-morpholin-4-yl-phenyl)-amide
T X |
N o}
N
TG
|
65 0 6-Chloro-8-(4-methyl-piperazin- 1-yl)-4-
Cl oxo-4H-chromene-2-carboxylic acid (4-
morpholin-4-yl-phenyl)-amide
| holin-4-yl-phenyl)-amid
o}
7T L
N ,
® @
|
66 H, O 5-Methyl-8-(4-methyl-piperazin-1-yl)-4-
ox0-4H-chromene-2-carboxylic acid (4-
| N morpholin-4-yl-phenyl)-amide
(o}
LT
N
() @
T B




N F poly 8-(4-Methyl-piperazin-1-yl)-4-oxo-4H 28(N) ON")

chronene- 2-carboxylic acid (3-fluoro-4- N norpholin-4-yl-phenyl)-amde 1 0
4-[ 4- ({ Iwp3s(drsket hyl - pi per azi n | -yl)-4- 29qC0 N PCT/SE02/01987

0X0- 4H-chr onen- 2-yl | - met hanoy!l }-. "7 L am no) - phenyl ] - pi per azi ne- |
-carboxylic Ol oTo C )acid tert butyplester 0 8-(4- Met hyl - pi perazin- |

-yl)-4-0x0-4H 3 / N chronene- 2 carboxyllc acid (4- 0o

pi perazjn-1-yl - hen am d Ol ~NH W0.03/037871 -25 Table 1:
y {
(cont i plalis } SRS DLW SE02/ 0102 g e
, Ifn afttp
0 Méthoxy8-(4-methy1—piperazin—1-
yl)-4-0x0-4H-chromene-2-carboxylic
| acid (4-morpholin-4-yl-phenyl)-
o NQ amide
N o}
N
SIRA S
|
68 6-Methoxy-8-(4-methyl-piperazin-1-
o yl)-4-0x0-4H-chromene-2-carboxylic
| N acid {4-[4-(3-hydroxy-propanoyl)-
0 \©\ piperazin-1-yl]-phenyl }-amide
N o :
[ j @\1 OH
\ Y
)
69 o 4-[4-({1-[6-Fluoro-8-(4-methyl-
F piperazin-1-yl)-4-oxo-4H-chromen-
| N 27y1]-m.ethanoyl}-amipo)-phenyl]-
0 @\ piperazine-1-carboxylic acid tert-
N ° butyl ester
() o |
T Y
0
70 0 4-[4-({1-[6-Fluoro-8-(4-methyl-
F ‘ ' piperazin-1-yl)-4-oxo-4H-chromene-
| N 2-carboxylic acid (4-piperazin-1-yl-
o phenyl)-amide
N (] N/\
[ j NH
ril _
71 Q 6-Fluoro-8-(4-methyl-piperazin-1-
‘ F yl)-4-0x0-4H-chromene-2-carboxylic
l N acid [4-(4-ethane sulfonyl- plperazm-
0 \©\ 1-yl)-phenyl]-amide
N o}
() @
72 6-Fluoro-8-(4-methyl-piperazin-1-
F yl)-4-ox0-4H-chromene-2-carboxylic
| N acid [4-(4-propionyl-piperazin-1-yl)-
0 \©\ phenyl]-amide
N 0.
() @
N \n/\
' o




+ # 1-10 6- Met hoxy- 8- (4-net hyl - pi perazi n- |
4- 0X0- 4H- chr onene- 2- carboxylic acid (4- N/ N norpholin-4-yl-phenyl)-am de
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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-chromehe-
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 ambunt 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 under vacuum to an oil (51 g = 91%).
Reference Example 1b: (E,Z)-2-(2-Bromo-phenoxy)-but-2-enedioic acid.
(E,Z)-2-(2-Bromo-phenoxy)-but-2-enedioic acid diethyl ester (51 g, 148 mmol) as
prépared in Reference Example 1a was suspended in ethanol (95 ml) and a solution of sodium
hydroxide ( 12.9 g, 0.323 mol) in water (95 ml) was added. The 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 ml). The mixture was then concentrated under vacuum and the residue
azeotroped (4x) with ethanol. The solid was filtered, wasﬁed 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 without further purification.
20 Reference Example 1¢c: Ethyl-8-Bromo-4-oxo-4H-chromene-2-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 put in the '
refrigerator overnight. The 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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(x2) and the following were added in order (positive argon pressure): N-meth)'llpiperazine (1.3
ml, 11.1 mmol), 2,2’-bis (diphenylphosphino)-1,1’-binaphthyl (0.75 g, 1.2 mmol,),
tris(dibenzylideneacetone) dipalladium (0) (0.48 g, 0.5 mmol) then cesium carbonate (4.6 g,
5 14.1 mmol).The mixture was again subjected to vacuum / argon and was heated at 80 °C
overnight.

The cooled reaction mixture was filtered through diatomaceous earth and the toluene
solution was applied directly to a 600 ml filter funnel (silica 230 — 400 mesh ASTM packed in
ethyl acetate) and then washed with eth'yl acetate (2 1). The product was eluted with 5-8 %

10 methanol / chloroform 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 solid (2.25 g, 70 % yield mp 124-125 °C).

15 GC/MS (EL, M+) m/z 316.

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

Ethyl 8-(4-methyl-1-piperazinyl)-4-oxo-4H-chromene-2-carboxylate as prepared in
Reference Example 1d (1.01 g. 3.19 mmol) was suspended in 6 M HCI (60 ml) and to reflux

20 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.

25 Reference Example 2
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Preparation of 6-Methoxy-8-(4-Methyl-piperazin-1-yl)-4-oxo-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 ml)
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)-2-(2-bromo-4-meﬂ10){yphenoxy)-2-butenedioate as a yellow solid (29.9 g,

10 62 % yield). Note: the solid contains 10 % of diethyl (2E)-2-(2-bromo-4-methoxyphenoxy)-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 HCI (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-ox0-4H-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 overnight. 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-ox0-4H-chromene-2-carboxylate (9.2 g, 28.1 mmol), as prepared in
Example 2¢ 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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anpl e p ($05¢S Y 69immol,), tris(dibenzylideneacetone) dlpalladlum (O) (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 reaction 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 7.4 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 h. 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. 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
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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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This compound was synthesized from 2-bromo-4-fluorophenol and
diethylacetylenedicarboxylate, using the same synthetic procedures and the same
stoichiometry as demonstrated in Reference Example 1a above.
5 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.
10 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 stoichiometry 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.
15 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 stoichiometry as demonstrated in Reference Example 1d above.
Reference Example 3e: 6-Fluoro-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-
carboxylic acid hydrochléride.
20 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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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, 91mmol). 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
(200 mL) and brine (100 mL). The organic phase was then dried (Na,SOs), 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 4¢: 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 same stoichiometry as demonstrated in Reference Example 1c¢ above.
Reference Example 4d: Ethyl-6-methyl-8-(4-Methyl-piperazin-1-yl)-4-oxo-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 above, using the same synthetic procedures
and the same stoichiometry as demonstrated in Reference Example 1d above.

Reference Example 4e: 6-Methyl-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-yl)-4-ox0-4H-chromene-2-carboxylate, as prepared in Reference Example 4d, using the
same synthetic procedures and the same stoichiometry as demonstrated in Reference Example
le 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.

5 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-

10 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 5¢: 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

15 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-chloro-8-bromo-4-oxo-4H-chromeﬁe-2-
carboxylate, as prepared in Reference Example Sc above, using the same synthetic procedures

20 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-bhromene-2-carboxylate, prepared in Reference Example 5d above, using the

25 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-4H-chromene-2-carboxylic
acid hydrochloride
5 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.

10 This compound was synthesized from diethyl (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 6c: Ethyl-5-methyl-8-chloro-4-oxo-4H-chromene-2-carboxylate.

This compound was synthesized from (2Z)-2-(2-chloro-5-methylphenoxy)-2-butenedioic acid,

15 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. '
Ethyl 5-methyl-8-chloro-4-oxo-4H-chromene-2-carboxylate (1.0 g, 3.6 mmol) as

20 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’-
dicyclohexylphdsphanyl-biphenyl-2-yl)-dimethyl-amine (JACS 1998, 120, p9722) (40 mg,

25 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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dipalladium (0) (66 mg, 0.072 mmol) and (2’-dlcyc1opentylphosphanyl-blphenyl 2-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-methy1—piperazin—1—yl)-4-oxo-4H-chromene-2-

10 carboxylic acid hydrochloride.
| This compound was synthesized starting with ethyl-5-methyl-8-(4-methyl-piperazin-1-
yl)-4-oxo-4H-chromene-2-carboxylate, as prepared in Reference Example 6d, and using the
same synthetic procedures and the same stoichiometry 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

15

acid hydrochloride.
Reference Example 7a: (E,Z)-2-(2-Bromo-5-methoxyphenoxy)-2-butenedioate.
This compound was prepared from 2-bromo-5 -methoxyphenol and dimethyl
20 acetylenedicarboxylate by the same synthetic procedures and in the same stoichiometry as the
preparation described in Reference Example la.
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-methoxyphenoxy)-
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 prbcedures and

the same stoichiometry as demonstrated in Reference Example 1¢ above.

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

10 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

15

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,
20 13.8mmol), S-BINAP  (0.93 g, 1.5mmol) and Pdy(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 HCI (2 x 100 mL). The
combined aqueous extract was basified with concentrated ammonium hydroxide and extracted
25 with ethyl acetate (2 x 100 mL). The combined organic extract was dried (MgSQO,) 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-y1)-2,3-dihydro-indol-1-yl]-ethanone (0.37 g, 1.1mmol), as
prepared in Reference Example 8a above, was dissolved in methanol (5 mL). 'Pd/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
methanol. The combined filtrate was concentrated to yield the desired product (0.26 g, 90%).

Reference Example 9
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Preparation of 2-chloro-5-piperazin-1-yl benzonitrile.

Reference Example 9a: 3-Cyano-4-chloroaniline.

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 (MgSO,),
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)
and potassium iodide (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
by GC and TLC analysis.

Reference Example 10
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Preparation of 4-[1,2,3]thiadiazol-5-yl-phenylamine.
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(+)-8-(4-Methyl - pi perazin-1-yl)- 760 Nchronan-2-carboxylic acid (4-

nor phol i n- 4- WinCigheliy0 §3-Hng,deed) wasadded 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 NaHCOj and ice. The product was extracted with EtOAc (2X) the

5 solution dried (MgSOj4) and evaporated to dryness in vacuo to yield 0.47 g of a light yellow
solid mp 126-128° C. | |
Reference Example 11
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Preparation of 1-[4-(4-Amino-phenyl)-piperazin-1-yl]-ethanone.

3

10 Reference Example 11a: 4-(4-Nitrophenyl)-1-acetylpiperazine.

1-(4-Nitrophenyl)piperazine (2.5 g, 12.1 mmol) was dissolved in dichloromethane
(100 ml). Triethylamine (2.0 ml, 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 (MgSOy,), 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) for 1.5 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 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

Preparation of 4-(4-methanesulfonyl-piperazin-1-yl)-phenylamine |
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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-methylsulfdnylpiperazine as a yellow solid (3.83 g, quantitative
yield). GC/MS (EI, 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-piperazinyl]benzenamine as a shiny brown solid (0.94
g, 27 % yield, mp 192-193 °C). GC/MS (EI, M+) m/z = 255.

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

Reference Example 13

20

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-phepy1)—thiomorpholine(3.0g, 13.4 mmol), as prepared in Reference
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 earth and concentrated under vacuum. The

residue was triturated with hexane to yield an gray solid (2.1 g).
Reference Example 14

N

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

This compound was prepared from 1-morpholin-4-yl-1-(4-nitro-phenyl)-methanone as

prepared in Reference Example 13b.

Reference Example 15
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Preparation of S-Amino-2-morpholin-4-yl-benzonitrile

Reference Example 15a: 2-Morpholin-4-yl-5-nitro-benzonitrile.

3-Cyano-4-fluoronitrobenzene (3.3 g, 19.9 mmol) was dissolved in ethyl acetate (10
mL). Morpholine (2.2 mL, 25 mmol), and N,N-diisopropylethylamine (3.5 mL, 20 mmdl)
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
brine (50 mL), dried (Na,SO,), filtered and concentrated under vacuum. The residue was
used withouf further purification.

Reference Example 15b: 5-Amino-2-morpholin-4-yl-benzonitrile

N 1
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This compound was prepared from 2-Morpholin-4-yl-5-nitro-benzonitrile (as prepared

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

F
HzN—QN o)
7

Preparation of 3-Fluoro-4-morpholin-4-yl-phenylamine

Reference Example 16

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).

Morpholine (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

mL) was added and the combined mixture was washed with water (50 mL) and brine (50 mL),

dried (Na,SOy), 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

Reference Example 16a above) as prepared in Reference Example 13b.

ﬁzN—Q‘N/:/\N%Z%CHs

H,C CH,

Reference Example 17

Preparation of 4-(4-Amino-phenyl)-piperazine-1-carboxylic acid fert-butyl ester:
Reference Example 17a: 4-(4-Nitro-phenyl)-piperazine-1-carboxylic acid fert-butyl ester.
4-Fluoronitrobenzene (4.8 g, 34 mmol) was dissolved in ethyl acetate (25 mL). Piper’aziné-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 (Na2S0O4), filtered and concentrated under vacuum. The
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 tert-butyl ester.

N
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4-(4-Amino-phenyl)-piperazine-1-carboxylic acid zert-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

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 reaction was cooled to room temperature, concentrated under

vacuum and 5g 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.

~\ OH
H2N—©>N N—/_
\_/

Preparation of 2-[4-(4-amino-phenyl)-piperazin-1-yl]-ethanol.

Reference Example 19

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 Reference 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

5 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)
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).

10 GC/MS (EI, M+) m/z = 178. |

Reference Example 21

HO
H,N N O
\_/

Preparation of 4-Amino-3-hydroxyphenylmorpholine
4-Nitro-3- hydroxyphenylmorpholine (Maybridge Chemical) (3.34 g, 14.9mmol) was

15 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
20 aqueous sodium bicarbonate until 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 ethyl 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 Cl and m/z =193 -

25 base peak by negative ion CI).

N
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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-methyl-[1,4]diazepan-1-yl)-4-oxo-4H-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-
oxo0-4H-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 mmol,
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 gradient of 5 to 20% methanol in methylene chloride as eluent,
yielded 1.0 g, (60%) of the desired product.

20 Mass Spec.: calc. for [CioH4N,0s+H]" Theor. m/z = 361; Obs. = 361
Reference Example 22b: 6-Methoxy-8-(4-methyl-[1,4]diazepan-1-yl)-4-oxo-4H-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-oxo-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
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2 hr. Corhpletion 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 pfoduct as the
hydrochloride salt in quantitative yield.

Mass Spec.: calc. for [C17H20N205+H]+ Theor. m/z = 333; Obs. =333

5 Reference Example 23
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Preparation of 6-Ethoxy-8-(4-methyl-piperazin-1-yl)-4-oxo-4 H-chromene-2-carbonyl

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

10 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

15 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 [C12HsBrOs+H]"
Theor. m/z = 313, 315; Obs. =313, 315
Reference Example 23b: 8-Bromo-6-ethoxy-4-oxo0-4H-chromene-2-carboxylic acid ethyl
ester:

20 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-
oxo0-4H-chromene-2-carboxylic acid ethyl ester (Reference Example 23a). This material is
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 |

25 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,SOy, filtered and concentrated.

The residues were subjected to flash chromatography, using 40% ethyl acetate in hexane as
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Mass Spec.: calc for [C14H13Br05+H] Theor. m/z = 341, 343; Obs. = 341, 343
Reference Example 23c: 6-Ethoxy-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-
carboxylic acid ethyl ester:

5 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, 0.02 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

10 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

15 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
[C19H24N205+H]+ Theor. m/z = 361; Obs. = 361
Reference Example 23d: 6-Ethoxy-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-

20 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-4 H-chromene-2-carboxylic
acid ethyl ester (Reference Example 23c). 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

25 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 [C17H20N205+H]+ Theor. m/z = 333; Obs. = 333

30 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 w1th 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-
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1-yl)-4-0x0-4H-chromene-2-carboxylic acid hydrochloride salt (Reference Example 23d) and

20 mL of methylene chloride. To the stirring suspension is then added 129.5 rhg, 164

L(1.02 mmol, 1.5 equiv.) of oxalyl chloride followed by addition of one drop of DMF from

a 50 microliter syringe to act as catalyst. The mixture is stirred for 2 hours, then concentrated
5 to dryness on a rotary evaporator under a nitrogen atmosphere, followed by drying under high

vacuum. The completeness of the reaction was ascertained by analysis of an aliquot, which

was quenched with a THF solution of methylamine, by LC/MS. The crude material was used

as obtained in the subsequent amidation reaction.

Reference Example 24
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Preparation of 8-Bromo-6-methoxy-4-(2-trimethylsilanyl-ethoxymethoxy)-quinoline-2-
carboxylic acid methyl ester.
Reference Example 24a: 2-(2-Bromo-4-methoxy-phenylamino)-but-2-enedioic acid
dimethyl ester.
15 A solution of 2-bromo-4-methoxy aniline (6.02 g, 29.8 mmol) in 125 mL anhydrous

methanol was treated with dimethyl 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, dg) 8 9.60 (s, 1 H, NH), 7.26 (d, 1 H, J,= 2.7 Hz, ArH3), 6.93 (dd, 1 H,
Jo=8.7, Ju=2.7 Hz, ArHs), 6.87 (d, | H, J,= 8.7 Hz, ArHg), 5.34 (s, 1 H, C=CH), 3.76 (s, 3
H, OCHa»), 3.68 (s, 3 H, CHCO,CHa), 3.66 (s, 3 H, CNCO,CHs); Mass Spec.: calc. for
25 [Ci3H14BrNOs+H]" Theor. m/z = 344, 346; Obs. 344, 346.
Reference Example 24a: 8-Bromo-6-methoxy-4-oxo-1,4-dihydro-quinoline-2-carboxylic
acid methyl ester.
bow-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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yellow precipitate formed upon cooling. Approximately 100 mL of hexanes were added to
the mixture and the solids were isolated by filtration, washed with additional hexanes, and

5 dried under high vacuum to afford the product as a yellow solid (6.73 g, 78%). 'H NMR (300
MHz, DMSO, dg) 8 12.01 (s, 1 H,NH), 7.86 (d, 1 H, Jo=2.7 Hz, ArHs), 7.52 (s, 1 H, C=CH),
7.48 (d, 1 H, J,= 2.7 Hz, ArHy), 3.93 (s, 6 H, OCHs and CO,CHs); Mass Spec.: calc. for
[C12H1oBINO4+H]" Theor. m/z = 312, 314; Obs. 312, 314,
Reference Example 24c: 8-Bromo-6-£nethoxy—4-(2-trimethylsilanyl-ethoxymethoxy)—

10 quinoline-2-carboxylic acid methyl ester.

A brown solution of 8-bromo-6-methoxy-4-o0x0-1,4-dihydro-quinoline-2-
carboxylic acid methyl ester ( 6.73 g, 21.6 mmol) in 100 mL N-methyl pyrolidinone was
treated with sodium hydride (60% dispersion in oil, 1.028 g, 25.7 mmol). Gas evolution and
warming were observed. The reaction was stirred for 10 minutes at room temperature under

15 nitrogen. Addition of 2-(trimethylsilyl)ethoxymethyl chloride (5.00 mL, 28.3 mmol) resulted
in a slightly cloudy, light brown solution. After 2.5 hours at room temperature, the reaction
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, ds) § 7.976 (d, 1 H, J= 2.7 Hz, AtH;,), 7.79 (s, 1 H, C=CH), 7.53 (d, 1 H,
Jo=2.7 Hz, ArHs), 5.70 (s, 2 H, OCH;0), 3.99 (s, 6 H, OCH;3 and CO,CHs), 3.88 (t,2 H, J=
8.0 Hz, OCH,CHS,Si), 0.97 (t, 2 H, J= 8.0 Hz, OCH,CHS,Si), ), -0.04 (s, 9 H, Si(C Hs) 3; Mass
Spec.: calc. for [C13H24BrN058i4-H]+ Theor. m/z = 442, 444; Obs. 442, 444.

Reference Example 25
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Preparation of 6-Methoxy-8-(4-methyl-[1,4]diazepan-1-yl)-4-0x0-1,4-dihydro-quinoline-

25

2-carboxylic acid.
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to refs unethylhomogiptrazine (0L mii, 2t57rmemobsamcobAeievesin 30 mL anhydrous toluene
was added Pd, (dba) ; (43.8 mg, 0.048 mmol) and BINAP (169.8 mg, 0.27 mmol). The
resulting wine colored solution was treated with cesium carbonate (1.124 g, 3.45 mmol). The
reaction mixture was heated at reflux under nitrogen for 21 hours. The pea green reaction
mixture was cooled to room temperature and concentrated. The crude mixture was purified

10 by flash chromatography on silica gel using a gradient of 95:5 to 40:60 methylene chloride:
methanol to afford the desired product as a yellow foam (1.004 g, 92%). 'H NMR (300 MHz,
DMSO, d¢) 6 7.67 (s, 1 H, ArHs), 6.94 (d, 1 H, Ju=2.4 Hz, ArH;s), 6.66 (d, 1 H, Jn=2.4 Hz,
ArH;), 5.60 (s, 2 H, OCH,0), 3.94 (s, 3 H, CO,CH,), 3.88 (s, 3 H, OCH3), 3.82 (t,2 H, /= 8.0
Hz, OCH,CH,Si), 3.75 (bs, 4 H, AINCH,CH,CH,NCH; & ArNCH,CH,N-CH3), 3.45 (bs, 2

15 H, ArNCH,CH,NCHj;), 3.31 (bs, 2 H, ArNCH,CH,CH,NCH3), 2.83 (s, 3 H, NCH,), 2.28
(bs, 2 H AINCH,CH, CH;NCH3,), 0.92 (t, 2 H, J= 8.0 Hz, OCH,CH,Si), -0.04 (s, 9 H, Si(C
Hs) 3; Mass Spec.: calc. for [C24H37N305$i+H]+ Theor. m/z = 476; Obs. 476.

Reference Example 25b: 6-Methoxy-8-(4-methyl-[1,4]diazepan-1-yl)-4-oxo-1,4-dihydro-
quinoline-2-carboxylic acid.

20 To a light brown solution of 6-methoxy-8-(4-methyl-[1,4]diazepan-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
monohydrate (0.267 g, 6.35 mmol). The reaction mixture was stirred at room temperature for
5 hours, acidiﬁ;:d to pH 4 with 1 N HC], 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, d¢) § 11.06 (s, 1 H, NH), 7.53 (s, 1 H, C=CH), 7.00 (d, 1 H, J,= 2.4 Hz,
ArHs), 6.70 (d, 1 H, J,= 2.4 Hz, ArH;), 4.05-3.99 (m, 2 H, AINCH,CH,CH,;NCH3), 3.87 (s,
3 H, OCH,), 3.68-3.60 (m, 2 H, AINCH,CH,NCH3), 3.54-3.47 (m, 2 H, AINCH,CH,NCH3),
3.41-3.26 (m, 2 H, ArNCH,CH,CH,NCH;), 2.82 (d, 3 H, /= 4.8 Hz, NCH3), 2.46-2.41 (m, 1

30 H ArNCH,CH,CH,;NCH3), 2.30-2.25 (m, 1 H ArNCH,CH,CH,NCH3); Mass Spec.: calc. for
[C17H21N304+H]" Theor. m/z = 332; Obs. 332.



10 room tenperature, then concentrated under vacuumto an oil (51 g = 91
% . Reference Exanple 1lb: (E, Z)-2-(2-Bronp-phenoxy)-but-2-enedi oi c acid.
(E, 2) - 2- (WoBsosms7phenoxy) - but - 2- enedi oi ¢ acid di et hyl est@cT(SEQ2/q1987148
mmol ) as prepared in Reference Exanple 1 a was suspended in ethanol (95
m) and a solution of sodium hydroxir48— 12.9 g, 0.323 nol) in water (95
m ) was added. The solution was refluxed for 1 h 15 to give a clear orange
solution. The mi xture was cooled to roomtenperature and acidified wth 6
M HO ( Befemence Fxample 26ure was then concentrated under vacuum and the

resi due azeotroped (4x) with ethanol.oThe solid was filtered, washed wth
water and dried to give (2Z)-2-(2-brofm-4-nmethoxyphenoxy)-2-butenedioic
acid as a light orange solid\(24 g, 88 % yield). This crude product was
used wi thout further purificaty 20 Retgrence Exanple Ic:
th-&Bmmm4wm&4Hcmommf ate. Sulfuric acid (95nL) was
added to crude (E 2)-2-(2-Bro AUt - 2penedioic  acid as prepared
in Reference Exanple | b. After Nthe WXtxe with a heat gun for 45
mn an orange ml ky solution was obtaiﬁed. hi s §§Iution was sl ow y added
to refluxing absolute ethanol (BBQ nmiLH. Aftcer the addition, the reaction
dgwed to cool. Crystals started to form
t inthe refrigerator overnight. The
solid was filtered, washed wt et hanol/ water 9:1 and dried to give
et hyl 8-brono- 4- oxo- 4H chronene- 2 car boxyl ate as an off-white solid (11.7
g, 24 % vyield, np 124-126 C). F@Ference Exanpl e 1d: Ethyl -

8- (4- Met hyl - pi perazin-1-yl)-4-oxo0-4H. chromepec-2- 30 carboxylic acigd. Ethyl
8- br ono- 4Prsparatiencedr Srkdweroz8-(msthxhpiper aé@'%P’ébé?’é‘{i914h‘?ik¥$'é¥‘éwg8ﬂ'§€ghpI e

lc (Davies, Stephen et al., J. Chefphopflfc adi@ kin Trans | p 2597, 1987) (3.0
g, 10.1 mmol) was azeotroped with anhydrous toluene then the white solid
was diss Shiswethponnd %8s piepaned ytir thei saryp108¢ My deperipariosprparHion of Refrense yene
and transfer %g to the reaction vessel. The m xture was subjected to vacuum
/ argonEXP%E# nd the following were added in order (positive argon

pr essur QeferdhéEkMthplerer azine (1.3 nl, 11.1 mmol), 2,2'-bis

(di phen?‘ﬁ’mﬁﬁ—nﬁ)- II " - bi naphthyl (0.75 g, 1.2 mol,),

tris(di benzyli deneacet one) dipalladiun1(0?é§0.48 g, 0.5 mmmol) then cesium
carbonate (4.6 g, 5 14.1 nmmol ). The vﬁxg/has again subjected to vacuum/

argon and was heated at 80 C overfigiht. The cooled reaction mixture was
filtered through di at omacedus |ar h_and the toluene solution was applied

after 20 mn and the reaction

directly to a 600 m filter aili?a 230 - 400 mesh ASTM packed in

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-4-0xo-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 11.3 mmol)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 S 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



ethyl acetate) and then washed with ethyl acetate (2 1). The product was
eluted with 5-8 % 10 net hanol / chloroformand the desired was collected to
give 2.5 woaBnarssiightly inmpure orange yellow solid (np PRO/SEEB01G37 The

| mpure product was chromat ographed on Waters Delta Prep 4000 using 1
PrepPak cartridge (Porasil 37-55m 125A) eluting with 3-5 % net hanol /

chl orof orm The product was col lected and dried to give ethyl

A R s e o e R S O
Ref er engg dﬂ&ﬁfmmﬁ) 5756‘8 g (17%) of product was obtained from the methanol filtrates. '"H NMR

8- (4-net hyl -1 - pi era2|n¥F& 4- 0X0- 4H- chr onene- 2- car boxylic acid
hydr och(¥10 Mz, B ds, Shake)8786(leJ 2.7Hz, ArHs), 7.55 (d, 1 H, Jp=2.7

8- (4- methy razinyl) as prepared in

Refereny(% éﬁfgﬁp?gfi é}Fé &ﬁb%g“%?’ elgﬁsssu pengmﬁ ?\ 6 MHO (60 ml)

and tg [efHBrNGAH]OThdoromlk € 2H8 e30020bsn=nm gdear sol uti on was obt ai ned).

The reaction was allowed to cool. The sol ution s.concentrated in, vacuo
dh

and anhjReference Example27hia $-Remaibmeshoryritoxard dshydrohinglise Zogarbpxylic
EOBFSg ;.ZI ggﬂﬁﬂﬁ%ﬁ’ggﬁﬁﬁ%ﬂ’%ﬁ%ﬂg (24cgﬁ)2¥|yl i c acid hydrochloride as a

yel | ow powder (1. Q3 ayglloguasgentiahiof 8-byorad-Gymeth@X ywa-oxii,4- dﬂrydtoquﬁﬁ@me%

6 Vot hogs 2B AL BRI RE Bie0s BERRBLE 4)F) C A0kl Lt BRPDRARAC P B P e aci d
P05 g4 S S el BOSDtfart as i

acet y| ensuplwdinpanilihal 27331 g, 8. Hinmda) Wlmpmpmgl}’hm gﬁ@ mLbbipuapllh

met hoxyphenol . (Synl et t 4 (27 us

2- propaﬂl(};lF f(gg‘(rﬁirﬁlam}o& BB\%@B ? AJIPE er%p 4] tuée L(I:Izla aP}t{Ognggo?ﬁr)l@%t%h%

t et r abuiguHAFWRhUid the @€dctén B&aﬁid’@reerﬁsh(brMNn Iaﬁd Torned am@e aalouhi afn was
stirred at roomtenperature overnlgﬂht and was then heated to. reflux for 30

mi n. Up@necaut@rq Adieaegstion imixtuae was GRered andrihe selidswashad wath diggthydorpaide,

filt t t d t
as a ortas a8 el Diiink fhtergier iR Im RO BRI S WHBRE 200 of
di et hyl séﬁﬂ}é@ é%ﬂb@o@M‘éB(ﬁ@NﬂMBm@)ds% 1buB €nadioNER, 1036/ F HE, M)
m z 344 and 346. Reference Exanple X

(22) - 2- QOBNHW N (el Hrb%ypﬁe%ﬁ:«yﬁﬂ:k) Htﬁ%’ea%r’e— %0ile, Anteénlly), 7.63 G, 1

|(or2§|)oar2e i rT e7?5eln é?%ggpﬂ%?e a)A\/\l/a%r{sﬁg?fJ@S@d% y?r?(%?[ﬁg% ‘?%%h??h)gﬁ
sol ut i oH,@CEH.0(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 [CyHaoBrN3O4+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, ds) 6 10.18 (s, 1 H, C(O)NH), 7.95 (d, 1 H, Ju=2.4 Hz,



15 hydroxide (7.0 g, 0.175 nol) in water (55 m) was added. The solution
was refluxed for 1 h to give a clear orange solution. Mst of the ethanol
was renoveo msn3sacuo then 6 MHO (50 nl) was added. The PSaISEdN2/0@87
filtered, washed with water and drieq()tzo_gi ve (2Z)-2-(2-brono-

4- met hoxyphenoxy) - 2- but enedi oi c acid as a light orange solid (24.3 g, 88 %
yi.eld). Reference Exanple 2c:

Et hyl - 6-,n®&t\h -8-hro - P hy 5 2 [ I Lfi¥ 156 aci d
(som) B0 TR BB, PRI R B QTR SR H PP q i g T 1S, 201 ¢
(24. 39, ABH:710004,;2 HsJ 56 Otte, @dHs & Rof, Sr6ons 2 Hx @GH,0) 2095609 &), OGH) £3.85
ol ut 1 ofh 4 ot S L s @b T Hro AuBiubo T fef Pur

absol ut g e At it kO, r i xed
for 30 fiznlzhbt%%p ghéﬁﬁ?%dwt’%zofli:%o?p ﬁé) ?Qg@g_z g?érﬁdﬂsf%ﬁggi(%%y?sg?pﬁah and
t he r&acilc.abr RS, HaBNi0sSi+H] Hheor vz §S881 BI0; Obernsfht590The sol i d was

filtere wash Wi t h I t hanol./, water, .9:1 and dri .gi ye. et hyl
b br oo Rsfrensiampla. 20 A ERaReR e SRR Ndafind e o RafeG1sFh |
(Et hyl - g? ﬁ?%ﬁ%ﬁbg)%hﬂﬂl\%n%% c%%ﬁ?f‘ﬁﬁ%l - 41-nox o{rgﬂliflg %)?aérrlr_lg%e- )

2- car boxyl at e. 30 Tewrhgllog-greeminspensivn-of B:hzemerfemethexy-4rBdxipetyisilagyls g,

28.1 mmo as. prepared. i ampl:e . V. 0, : nhydr ous
t ol uenee{]%féﬂn?tﬁgx)ahqlﬁl%oqg%{}f%?%%%a ?(élé gg%%ng? ﬁ%gﬁ?ﬁ%a@ﬁrglg&g%ﬁ?ﬁhene in
a 50Q0nbhé&iyNgABidoeCkss guUNgb heidly N-ktykhomdpiperaixé (0.89 wis 3. 1degasy cadby

al ternating argon sparge and vacuum (3 re added in

(x(%\? and the foll ogwi ng we )
v 03/ 0Bveeves HCT) wikomhgdngy talugeyag gidedb drddhr)e 576 mes PeS me)) and 35. 1
ri st o DERAT 328 5, B 3R R TR ROl ceigil PR S glo LN RIS L1 i

car bonaupor t2attent, willdcSiumodrpoidie (Ni4dt g) 768 lwamolg dihe reketias sextuse was

't i d heated at 80 C 17 h.
Al 1 oSFOA TS LR PITSE L GLIOHE) 9 AIIEPTOS THHEE) H0o8sg F6m 1 mrol )

and 352y | ' ufifidd b FAGAIH-Gh BPon SilicPgdd ) was
addegsaﬁﬁ%%&ﬁé%%%ﬁﬁgﬁgw ?3"3?} At bgo C for atr?gfaﬁe?oréS 16 At \/S\Il’lmlggh tine
t he conslevsgradicnad % $storfidi W methylenptidorde: mathanel dp effordthe desiied produgt e was

vacuum (R sl RAGR SR e DS b B by NER EPE Y B e hrm " 10
el uted widsha2r fr Jowd bpnatu/.&ainlyor ebed m Hnﬂ=t8tgeHQ,e§%%,e£ Hhasvd ang [er e

col l ected and concentrate nder’ vacuum and the residue triturated with
net hyl edg= 21 Br,iAtlls), 6.6 (del H, 4vg2.7(H6 YrHo, 562y(8)12 BnOpHa03.8Tsf 2Hence

Examplie 267565 ML At Y85 04 BICNCHRE RS 47 6 i, Yo kA S ARG 5RESE 3
H, J=5.9 Hz, AINCH,CH,CH,NCHj), 3.33 (bs, 2 H, AINCH,CH,NCH,), 3.09 (t, 4 H, J=
4.7 Hz, OCH,CH,N), 2.97 (bs, 2 H, ArNCH,CH,NCH3;), 2.69 (bs, 2 H,
ArNCH,CH,CH,NCH3), 2.35 (s, 3 H, NCH3), 2.09 (bs, 2 H ArNCH,CH,CH,NCHj,), 0.94 (t,
2 H, J= 8.0 Hz, OCH,CHS,Si), -0.03 (s, 9 H, Si(C_H,) 3; Mass Spec.: calc. for
25 [Cs3HaNs0sSi+H]" Theor. m/z = 622; Obs. = 622.

Reference Example 28

N N
Br ')
N/\



carboxylic acid. 15

Et hyl - 6- met hoxy- 8- (4- Met hyl - pi perazi n- 1-yl ) - 4- oxo- 4H chr onene

- 2-car boxwbat®3811 0 g. 2.89 mmol ), as prepared in Referemrca/SExzopsze 2d
above, was suspended in 6 M HC1(60 m) ¢3and nethanol (10 nL) and warned to
reflux for 3.0 h. The reaction was allomed to cool. The solution was
concentrated in vacuo and anhydrous tol uene was added (x3) and the solution

}/vgsy?g?id NpEgAAbA 3t BroolAatfeth}RfiniB Y HétnorFlh bR 2 REoxyRELUENL T 1)

met hoxy- 8- (4 met hyl - | - pi peramurph)»hn-4ayl€phfeﬂyt)hmde.ne 2-car boxyl ic acid

hydr ochlg @Fenc%%xamﬁee &éaov% %romo-4 éh:}oro @megl%?(?lfcfugn% ine- 3 é;larboxy?w ac1g (Z? rence

Exanpl e
6- Fl uor om8rphdrin@if Rematl n- 1-yl ) - 4- oxo- 4K chr onene- 2- car boxylic acid

heRyl
25 hydrochl ori de. &)?/037871 PCT/ SE02/ 01987 -41 Reference Exanple 3a:
Di et hyd ( EZ) - &-spspebsiomof &rbfdmmﬁapﬁbﬂmﬂr-px%lm:d@uémq;an@me-ZFbarbomnpmdnd was

2 ho s HECSIRR BT £ o SRS BIS 2Riprs REellehs SoPGF i BRgfy pRhaniin = ©
denonst rgMi&ide M.5R8L. 1 ED aendix Qfmnéaeal 1@dxﬂbﬂ‘3ﬂ>f orfhamifeqB ARGR). EXRORh&iodD:
e

(EZ) - 2- ( 2- Br ono- 4- fi uorophenox -2-butenedi oic acid. This conpound was

synt hesi midurebyhblad étgawusb@)ibzca(@e pleeysh - Hhe nea@mmmwagreﬂsmf@rr?edu oat e,
as prepgfad i ol'é’ﬁioe{ogﬂn@%xgﬁggﬁgé %nﬁ%oﬁl&%ﬁ d‘féagglr ya %aggﬁ@gm%

procedures an ’ometry denpn rence Exanple
| b abtyenitrogaf)er ence Exanpl e 3c:

Et hyl - 6-f | uor Q- 8- br ono- 4- oxo- 4H ¢ arboxyl ate. 1Q This conmpound
was’ synt hesi 250 PRI petpiomofthe B?IQﬁgoﬁlg‘F i3 B%H@ﬁ%x&?ye shlopds waraidshd- aci d,
as pr ep%@ﬂ;hbﬂn&%ﬁflﬁ{e%@% Eéﬁ%hﬁnoﬁ?m?d)&li’s% prop§leftl bREncS@MEmBYE | RGholS. The

procedures "and the sane stoichionetry as denbnstrated 1 n Referencé Exanple
1c abov&glutlcﬂéfeeamncmngg(mmgw e8dlution was observed. Within 30 mlnutes solids began to

Et hyl - 6-f 1 uor g 4- erazin-1- chr 2.
Car boxon BiedPIes Tty B SoR h R A PR g foBhjempataTE r hour. The

et hyl 16- Jo'h@l@ﬁ@re&s&ﬁfémbg%@aﬁﬁmﬂdﬁdfaﬂ%@ RRAG-high CRUBAMY hfbR] the dedifc@PRSRGL | N
Ref erence Exanpl e 3c above, using the sane synthetic rocedures and the

same st d0AM6EYe). HNNRIGHSMHZAAMSO, HeX 1 @hE 65, BHIH B.3bey e H,

6 FI or ABEY AL IRt Hof5eh RHmATED: 170,200 B B B4 aci o

Q%ﬂ ; chmn,ﬁ :ﬁg )1({;2§:ﬁ i K/gp@drrzqw NA=90H% Wit esHz g d o5t 8/ 3 HNOCH,P™.75 (t, 4 H, J=

4.8 Hz, OCH,CH;N), 3.11 (t 4 H, J=4.8 Hz, OCH,CH,N); Mass Spec.: calc. for

20 [C21H1sBrCIN;05+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) 610.20 (s, 1 H, C(O)NH), 7.90 (d, 1 H, J,= 2.7 Hz, ArHs), 7.69 (d, 2 H, J,= 9.0 Hz,
ArH>-& He'), 7.60 (s, 1 H, ArHs), 7.41 (d, 1 H, J,= 2.7 Hz, ArH;), 7.01 (d, 2 H, J,=9.0 Hz,
ArH; & Hs), 3.96 (s, 3 H, OCHjs), 3.75 (t, 4 H, J= 4.8 Hz, OCH,CH,N), 3.10 (t, 4 H, J=4.38



pi perazin- 1 -yl)-4-o0xo-4H chronene-2-carboxyl ate, as prepared in Exanple
3d, using the sane synthetic procedures and the sanme stoichionetry as
denonst r awed3iosrsRef er ence Exanple 1 e above. Reference ErampsiEe2eis€H HClI N
25 WD 03/037871 PCT/ SE02/ 01987 -42 Prgparation

6- Met hyl - 8- (4- net hyl - pi perazi n- 1-yl ) - 4-0ox0- 4H chr onene- 2- car boxylic acid
hydr ochl ori de. Reference Exanple 4a: Diethyl

(E, 2)-2+(2; 7 4 I - 2- L -Br enol
(10 . R PP 0L, P RRCHR L s ShEE A G R NPT VB
added dmopwi 485, 487, @Hay+ 4851148¢ (13.7 nL, 98mmmol ) foll owed by di nethyl

acetyl ene dicarboxylate (11.2 nL, 91 mmol). The resulting m xture was

sti rr ed BefeenceyBxample29om t enperature. The reaction was worked up by

addi ng diethyl ether (200 nL) and tetrahydrofuran (50 nl) and washing the
resulting mixture with 1IN HO (200 nL), Owater (200 nL) and brine (100 niL).
The organi c phase was then drigd (Na2SQ4), filtered and 10 concentrated to
a red-brown oil which was used W it her purification. Reference 4b:
(2E, Z) - 2- ( 2- Br onp- 4- f | uor ophenoxy hCc acid. This conpound was
synt hesi zed fromdiethyl (E.,Z)-2-(% I met hyl phenoxy) - 2-

but enedi oate, as prepared in Referefjce Exangy e 4a above, using the sane
synthetic procedures and the sang”stwichionetry as denonstrated in Exanple
| b above. 15 Reference Exanple 4cy

Et hyl - 6- met hyl - 8- br ono- 4- oxo- 4H chrQrfene- 2- car boxyl ate. This conmpound was
synt hesi zed from (2Z)-2-(2-brono-4- et hyl phenoxy) - 2- but enedi oic acid, as
prepared in Reference Exanpl e 4b above, and using the sane synthetic
procedur peeritdtid6f $A TR0 infdth HES(¥-ndshepipasizindl 1)-§ dinbhheL *ackoxykianpl e
| c above. "Reference Exanple 4d: acid :

Ethyl - 6@&%‘ ExhfiplBiday ?—Efc‘?ﬁ&-@zﬂd&'ré?t%&h&(ﬂ%ﬁﬁ&ﬁ&e@&%ﬁﬁi‘c%‘cidzﬁethyl

car boxyl at e. ?n S cgnpoun was synt hesi zed from

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

Ref erence Ex |l e bove, usi t he,same synthetic procedures and..t he
sanme st oi chi offt? fl}é(ggﬂdgmgwlﬁﬂﬁtophﬂﬁgfe&@\égéW&Mﬂg" qOnfeRYsE fRasnctc
Ref er gN GRirkeX AihiRo &Y inlet is placed 2.0 g f6.76 mmol, 1.0 equiv.) of 8-Bromo-6-fluoro-4-oxo-

6- Met hyl - 8- (4- met hyl - pi perazi n-1-yl) - 4- oxo- 4H-chronene- 2- )
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 iodomethane 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 [C12H9BrFNO3+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 stirref 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 K,CO;. 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 °C 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



25 carboxylic acid hydrochl oride. This conpound was synthesized starting

wi th ethyl-6-nethyl-8-(4-Methyl -pi perazin-

| -yl) - 4- ox0-04lB78Mr onene- 2- car boxyl at e, as prepared i n Ref ecersee2/@esnpl e 4d,
using the same synthetic procedures : t he sane stoichionetry as
demonstrated in Reference Exanple 1 e above. 30 Reference Exanple 5 WO
03/037871 -43 C OH PCT/ SE02/ 01987 Preparation of

6- Cnl or g &4 4 dzgwg YleaRt e E%?ch@? & %leé}c 9? P CASE N IR S pRetfr oM thfe is aci d

hydr ochl ori de. erence
(E 2)- 2~p(>8rebﬁmwoandhbbwmphambdqy);elmsmmmﬁmmmc eollec&d‘ltm &ltnamqmlsﬂndasha@

d f 2-b | di car boxyl at
by The  stffevalgrionit 108ttt oEhe e Vet e Pet et ry o (he ¢
pr epar agi ?éz}eﬂé'éﬁimﬁﬁ 9'is @E%Fd“@?ne@ﬁw -@-fidthyRpfRE£00 - ]y@ﬁ@ffmlﬁlef’p

(2E, 2) Br ono- 4- chl or ophenoxy) but enedi oi ¢ aci d. I S conpound was
synt hésmaxebdxylrmdjmtlﬂyybstegrE Z) - 2- (2 br ono- 4- chl orophenoxy) 2- 10

but enedi oat e ed in Refe e sane
oynt hoti o pr S8 a0 08 adeeh BB IaR ekt OB " 1o 2 Aa: ol Pl gt

Ref er enggrf@dRlifoddl iAlRPMAddedEN @ (G%Gﬁmﬁéﬂamﬂ)l uﬁC of 8-Bromo-6-fluoro-4-

Et hyl - 6- chl or o- 8- br ono- 4- oxo- 4H chr onene- él ate. This conpound was

synt hesm@hpmqmcﬂm&zzqarbom:c@r:xgirmethylcﬁmebﬁ%?fﬁ@neck }argplsGP@)r(é@m déf"d, as

d
b1 ocoaurets R BN B TR EandnBRRY e MR RO MIROREARE 1270 chove

Ref er1@n cquixy afpdcenti¢l2,2’ -bxs(dlphenylphosphmo) 1 1 -b1napthy1 and 1g of 4 A molecular sieves
Et hyl - 6- chI or o- 8- ér(y Met hyl - pi per azi n- 1- yI)-4 0xo0-4H chro
car boxy/laad 80 mihes éﬂp@t@maow}a%stmw&mi@a i§ thgpadded 736 me, 2, 815 uL (7.35

cL ! GHheL T RLRTS SRS LA RS £ ey oty 29 Mgy |

Referen(flém synt RetTc prote 0 and the
same st Qesilm@arioh)tea The efiRtusE fs&h@ﬂldafedlﬁxaﬁﬂCéorB&:lhlabothHe elbéfchisticee Exanpl e

i dGh?"dJo%é?ﬂtSaﬁéé%eén%#dﬁiypegﬁi% s Ao e e o
y1) - Lo BT pE RO PR AR Brhom smpepene ey Dird Ivaveh ape]
above uslitegwith éoluene washing to remove solid by products. Purification by flash
chromatography using a gradient of 5 to 20% methanol in methylene chloride as eluent
yielded 2.0 g, (90%) of the desired product. Mass Spec.: calc. for [C17H20FN305+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-Fluoro-4-methoxy-8-(4-methyl-piperazin-1-yl)-quinoline-2-
carboxylic acid methyl ester (Reference Example 29b). 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 HCI
solution. The combined filtrates are then concentrated to give 2.15 g, (95%) of the solid
yellow product as the hydrochloride salt. Mass Spec.: calc. for [CmngFN3O3+H]+ Theor. m/z

30 =320; Obs. =320



25 sane synthetic procedures and the sane stoichionetry as denonstrated in
Ref erence Exanple 1 e above. WD 03/037871 -44 Reference Exanple 6 OH

PCT/ SE02/W0D8/h3Brepar at i on of PCT/SE02/01987
5-thhy|-8-(4-nethy|-piperazin-l-yl)-A%$50-4kkchronene-2-carboxy|ic acid
hydrochl ori de 5 Reference Exanpl e 6a: et hyl

(E, 2)-2-(2-chl or o-5-net hyl phenoxy) - 2- but enedi oate. Thi s conpound was
prepare - chl or o- 5- net hyl phenol and di met hyl acetyl enedi carboxyl ate
by the gg%éﬁgégthetic procedures and in the same stoichionetry as the
preparation described in Referefite Exanple | a. Reference Exanple 6b:

(2E, 2) - 2- (2- chl or o- 5- et hyl phengixy) - 2- but enedi oi ¢ acid. 10 This conpound
was synt hesi zed from di et} (FE 2- (2- chl or o- 5- net hyl phenoxy) - 2- '
but enedi oate, as prepared ence Exanpl e 6a above, using the sane
synthetic procedures and oi'clyoRgi{ ry as denonstrated in

Ref erence Exanple | b above. e Ex?nplw 6¢C:

Et hyl - 5- et hyl - 8- chl or 0- 4- oNQ- 4H- chr@nene b ate. This conpound was
synt hesi zed from (2Z) - 2- (R- chljor o- 5- net hyl phenoxy) - 2} but enedi oi ¢ acid, 15
as prepared in Reference kexanpl e 6b, using the me_gynt heti c procedures
and the sane stoichionetryNas denmonstrated in Ref€rence Exanple |c above.
Ref erence Exanpl e 6d:

Et hyl - 5- et hyl - 8- (4- Met hyl - pi per azi n- 1-yl ) - 4- oxo- 4H- chr onene- 2-

car boxy| &{4mektyin} piperazinylyV- @-@hhorpboUnyd)phenyl] -6 roxordhehRmeaeBoxyl ate (1.0

g, 3.6 I% as, 20 prepared in Reference Exanple 6c above, was azeotroped
W th anﬁgﬁp Bidey| yene then the white solid was dissolved in 100 m . ‘
anhydrous  t olgu@ngeth§il- BpiiePaziflyl)Sd-080-8 FREEEMERUPEatdokiaacid hpdbchlorddee M xture
was degassed by alternating argon sparge and.vacuum (3x), and the

fol | owi i(Befreanse Eyampleil) (400ms, 1.33 mitah),vas pepended & gnydroy NX- 37 mol ), (2' -

00752) (it hE SRR AR e 0 SBiml A TR ERAD Bve o) (6

g, 0. 0§alubibh. Thet foRewr@SIatemdded it ordzt:€l -hiyldrox yhenZotdazoleHO BT (205 migs imolp, was
agai n degassed via alterpating argon sparge WO .03/037871 PCT/ SEO%/UO(’L%87 -45
and vac il ErRengeisazaddrd i NaRLNED -pentamettylane-urepiy; (5Haftuoroborate (TBTU (435

tris(@ l?l?é] 3yl ﬁﬂﬁ)’i‘ﬁ %ﬁt@%ethylanﬁno)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 (MgSO4) and concentrated in vacuo to give the crude product.

15 Chromatography on silica (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-oxo0-4 H-benzochromene-2-carboxamide as a yellow solid (mp
217-218° decomposition and melt 244-247C). LC/MS (M+1) m/z = 449. '

Example 2
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di pal  adium (0) (66 nmg, 0.072 mml) and

(2' -di cycl opentyl phosphanyl - bi phenyl -2-yl)- dinethyl-amne (40 g, 0.1 nmol)
wer e addewoana3tshe reaction was stirred at 80 C for anot Irem/SEoue198myS at
which time the conversion was still onky about 50% conplete by HPLC. 5
Tetrahydrofuran (100 nL) was added, and the conbined m xture was filtered,
concentrated under vacuum and purified by chromatography on silica eluted

wth 2. i 1 fnagiiiQn cgncent r at ed
under v?c%pﬁ% 0 Vi ekg-phg{}'}l?F;g%%(ﬁ)ﬂm%?@é%&%gﬁ%&bﬁ&% %@éﬁéeﬂgxarrpl e 6e:
5- Met hylchBorfiéh-#@hély| - pi per azi n-1-yl) - 4- oxo- 4H-chr omene-2- 10 carboxylic

21(._: IhSI hédrngf E;fr%g;@%bamggg)mound %%r@yﬂt I?lels-ll)1%)grda21snt-1a£g/f)l4n gxc;%hhchromene-

yl) - 4- oxg Ets /e AER d?ocﬁﬁﬁ%aemﬁ}e%ce Eﬁarﬁﬁl%ﬁ%ﬁ@céxﬂm@&flﬁf;ﬂﬁﬁﬁatﬁéml e 6d,

and using t sarre ynthetic procedures and the sane stoichionetry as
denonst rMeﬂadxy-phﬁyb)rmp@;atme émldmeh) V1Rdfeeaaamqmo®ﬂalr¢plsed ih Gampie Pryeq:}émgtal on of

5- Met hox 1 yI) 4- 0x0- 4H- chr onene- 2- car boxylic acid
hydr ochl¥§ IPH% hé@flg?ﬁ&lﬁ% :

(E 2)-2-f 1eB0- 5- net hoxyphenoxy) 2 but enedi oate. This conpound was
pr epare rom Z- br onp- 5- met hoxyphenol and di net hyl 20

acet yl enedi car boxyl ate by the ane synthetic pfocedares and in the sane
stoichionetry as the preparat on -descri bed ¢ once Exanple | a.
Ref erence Exanple 7b: ( 2- Brono-5< e ny)-z- but enedi oi ¢
acid. This conpound wag yed f(g\

et hyl
(E, 2) - 2-(2- brono-5-net :Ng::gnedl oatee)a&@repared in ‘
etic procedures 25 and the sane

Ref erence Exanple 7a, 7
stoichionetry as denonstrated in R&f erence Exanple 1 b above. Reference

Exanpl e 7c: Ethyl-5-net 38 br on®- 4- oxo- 4H chr omene- 2- car boxyl ate. WO

03/ 037871 -46 PCT/ SE02/[01987 Thi s conpound was synt hesi zed from

(E, Z2) - 2- (2- brono- 5- net hqxyphenoxy) - 2- but enedi oic acid, as prepared in
Ref er ence. Exanpl e 7b aboxr{E, usi ng the sane synthetic procedures and the
sane stoichionetry as denpnstrated in Reference Exanple 1 c above.

Ref erence Exanple 7d:

Et hyl - 5-2v1 iy ASetfyid2 Batihydre i ardalz 61yl )ipiperpzid- loyig-nddthanoy Jr-(le mebhyl-
2-car Pox | at e
py perazm—l -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.
Cl
X
(\N CN

15 Example 4

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

piperazin-1-yl)-benzonitrile.



Thi s conpound was synt hesi zed from

et hyl - 5- net hoxy- 8- br ono- 4- oxo- 4H chronene- 2-carboxyl ate, as prepared in
Ref er encewBxanpiser 7c above, using the sane synthetic proeeasEeso@asd the
same stoichionmetry as denonstrated in feference Exanple 1 d above.

Ref erence Exanple 7e:

5- Met hoxy- 8- (4- net hyl - pi perazi n-1-yl)-4-o0xo0-4H chronene-2 10 carboxylic
aci d hydrochl ~ . .

et hyl - 5- et hg)‘%ﬂ c%ﬁ'{pfgpggvag ?Fﬁglg%g?rg\é‘?% (? Mﬁ?&l}qp&ﬁﬂﬂ‘l -y)-4-0x0-4H-chromene
0xo-4H @Qdfa@myﬁc 2e1danybmxh]oa1ﬁe (Refsrepce}ﬁ»earmde ﬂ)1arRle1-ehkem:é-pﬁmmuh—é de above,

usi ng the same. nethod reparati.an 1 ferenc 8 15 N
NH P?epé’tea%qn&ﬁ qﬁlei&weﬁs if*z spfrgaares 15 ﬁa‘fwlﬁbw dige alyeﬁ?‘y @ﬁéﬁ%

Ref er en l_eqga:

1-[5- (4C(§I#iz()q-1%p| pera2| n-1-yl)-2,3-di hydro-indol - 1-yl ] - et hanone.

1- acetSy|Exaniplefoi ndol i ne (3.0 g, 12.5mmol) was dissolved in toluene (60
m). To this was added, sodiumt-butoxide (1.68 g~ 17.5muol),

N-benzyl pi perazine (2.4 ni, 20 3. 8ml ), BANAP C0n93 g, 1.5mol) and
Pd2(dba)3 (0.46 g, 0.5nmmol). i
vacuum and nitrogen sparge
confirned that the reacti The m xture was dil uted
with ethyl acetate (150 ™ sTreg wat er and extracted with 2N HC
(2 x 100 nL). The conbined| aq udous|lextract was basified with concentrated
anmoni um hydr oxi de and ex@&jjed 250wi th ethyl acetate (2 x 100 nm). The

g5C until GC anal ysi s

conbi ned organi c extract ried (MgSO4) and concentrated to yield a
solid (2.7 g) which was p ed by chromatography to yield a white solid
(1.81 g, 43%9. M = 150. 5- 1 2. 8C. Reference Exanple 8b:

1- (6- Pi perazi n- I-yI 2, 3-di h dro-indol -1-yl)-ethanone. WO 03/037871

PCT/ SEO

11 5 (4 bl (- eheacabpn-ginprasingl-afetbanay el R AR 0. 37 g,

1. 1mol )ohr@gen-o8Par ed i n Ref erence Exanpl e 8a above, was dissol ved in

met hanol (5 nmL). Pd/C (90 ng, 10% and ammonium formate (0.9 | 4nmol )
was added andfmsr@mmudwaﬁ@rmamtfmn Reld-Metai pincrezing 5T Fiopxo-Hi-hesmege- The

b F e e AT B e i
0. ?fliflgﬁﬂ@ﬁyﬁhéﬁm)-ﬁlpgrameaﬁ orpaRilipexoipla- cYibuing 5Y¢110&e§ofhzll NSL- yl

(M+H) m/z = 463.
Example 6
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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.



Ref erence Exanpl e 9a: 3-Cyano-4-chloroaniline. 10
2-Chl oro-5-nitrobenzonitrile (25 g, 137mvl) was di ssolved in ethanol (275
m.). Stawomams3shl ori de di hydrate (154.5 g, .685 M was a®d@®Eaziaioshe
mxture stirred at 70C for 30 min. Thg m xture was then cooled to room
tenperature and poured into crushed ice. The mxture was nmade basic with
solid sodi um hydroxide. This m xture was extracted with ethyl acetate (3 x
100 n) Ex p‘ |&xtracts were conbined, washed with brine, dried (MySO™4), 15
concent d the residue dried under vacuum and recrystallized from
ethanol to yield light brown ne-fles (10.6 g, 51% . Reference Exanple 9b:
2-chl or o- 5- pi perazi n-1-yl be ¥(ile. 3-Cyano-4-chloroaniline (10.1 g,
66mmol ), as prepared in Ref xanpl e 9a, was dissol ved in n-butanol
(300 nL) bis-(2-chloroethyl) 8oy rshbaygj de (23.2 g, 130mml) 20 and
pot assi um i odi de (50 ng, cataliytic) ed. The m xture was heated at
reflux for three days, then Boled i ar erytor overnight. A solid
precipitate was collected bf al tration, washkd Aith cold n-butanol and

|

dried. The crude product was “di'stri buted bet ween" net hyl ene chl ori de and 2N
ammoni um hydr oxi de. The organiic | ayer was separated, dried (Na2SO4) and
concentrated to yield a light yellowsolid (9.1 .9, 59%. whic ve a_single
peak 28-(BMethyhpigerprin- bty dsdHgbromengacarRan é‘“ﬂd“ﬁﬂé%ﬁ’gi Vb

4-11, 2, glngc%l adi azol - 5-yl - phenyl am-ne. WO 03/ 037871 PCT/ SEO2/ 01987 -48 SnCl2
' H20 (3.21°g, 5 eq) was added to a slurry of (5-(4-Ntrophenyl)-1, 2, 3-

t hi adSazol e ([Thnoagivend Suspiepaied Xrofi08-49-Mgthy-18perazihil -yl)irdadxoed HichroBEte@®t (50
m.) and_th react.i.on heat e 70 C for The reacti.on al lowed to
cool tozrcég%??‘ﬁ’ E%“éflg‘ﬁ'ﬁ’%g}ﬁﬂge h&fﬁ‘iﬁnﬁ? ?E)r ?ﬂ‘&?’?@ﬁ y&ﬁﬁm&iﬁeé' The

pr oduct ;yweR,QX1-yREiRdaMiAd(AHSED) o propatfddtn Exambld 1,9&1@&5%3%11&@ $6¥J. Med
evaporated to drynesS in vacuo to yield 0.47 g of a light yellow solid np
126- 128 (d+Hmafzrdd8e Exanple 11 Preparation of

1-[ 4- (4-Am no- phenyl ) - pi perazin-1-yl]-ethanone. 10 Reference Exanple | |

a: 4-(4-‘44%‘15?93%genyl )- 1 -acetyl pi perazine. 1-(4-Nitrophenyl)piperazine (2.5
g, 12.1 mvl) was dissolved in dpchl oronet hane st8400 m ). Triethyl am ne
(2.0 M, 14.5 nmmol ) was added_ang the reactjon lasNcooled to 0 C  Acetic
anhydride (1.25 m, 13.3 added df opym s€” and the reacti on was
stirred at O N

)

E;]

8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid (4-[1,2,3]thiadiazol-5-yl-

10

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,
0
(@) \ N

N o) N

E'rj

Example 9



Cfor 1 h. Saturated sodi um bi carbonate was added and the reaction was
extracted (x3) with 15 dichl oronethane, dried (MpgSO4), filtered and
concent r awed3josrsvacuo to give 4-(4 nitrophenyl) 1- acet yl pcpsSEaZ01987 as a
yellow solid (3.01 g,).GJ M (EI, ﬂ{ = 249. Reference Exanple 11b:
1-[ 4- (4- Am no- phenyl) pi perazin- I-yI] hanone

4-(4-Ni trophenyl)-1-acetyl pi perazine (3.0 g 12 O nmmol ), as prepared in

o & & (VR A B ap F andMhatRe Sopbaeit HE BB g
added. THagzynaniadr € was hydrogenated on a Paar apparatus (50 psi) for 1.5

h. The reactlon was allowed to cool, the catalyst 1S\Altered nd the
sol ution was Thiberiennund wag prepateddinm 8- ﬁ%et@y%gerg@quy 0% RIONIAEY o g
from et i e as a

[ gt pu BraSSAF Rfid e orids (ReRAE MkarlpiB PR AL RS ERRRE e (|1
M) sz (Ma&&ﬁdﬁgféle[ﬂerﬁj&nﬂimeyl bEni)Hz(B’I@e aB\Iptdpﬁitdﬂ iPEspaplatl, gieldifig a .
4- (4- met hanesu].f qQn er 2|‘{1 | -yl)-phenyl am ne WO 03/ 037871 -49

PCT/ SE02EHa9se! l‘hé‘flér(Mﬁég %8 (4-Ni trophenyl) - 1- met hyl sul f onyl pi per azi ne.
1- (4- Ni tg pYb) pi perazine (2.79 g, 13.5 mmwol) was dissolved in

di chl or (100 mM). Triethylamne (2.25 m, 16.2 mvol) was added and
the reaction was cooled to 0 & Methanesul fonyl chloride (1.15 m, 14.9
mmol ) was added dropwi se and tlge reaction was 5 stirred at 0 C for 1 h.

Sat ur at ed sodi um bi car bo or'was) added and the reaction was extracted (x3)
wi t h di chl or onet hane, dr SJ nfiltered and concentrated in vacuo to
give 4-(4-nitrophenyl)-1- ny 51 pey azi ne as a yellow solid (3.83
g, quantitative yield). I\/H) = 285. Reference Exanple 12b:

4- (4- et hanesul f onyl - pi -yI) eEnyTr . 10

4- (4-Ni trophenyl)-1- et ylsu fonyl pi pera2| ne Lr:in( g, 13.4 mmol), as
prepared in Reference e 12a above, was ™ dﬂ'/n met hanol (100 m)
and 2 Mamonia in methanpl (50 m) and 10 % pal | adi um on carbon (400 ng)
was added. The m xture was hydrogenated on a Paar Qpparat us (50 psi) for 3

h. The r was _al | I ypashed with
met hanoli’efﬁ&‘ﬁa‘% pv?éer%md?vﬁ)t Bg Iﬁgl(r)(l %I%l%]% %ﬁ’éﬁ%ﬁ Alx?é[ﬁr#p%c?fﬁgw cont gi ned a
m nor 1Ny phengi]-dnide.desi red but

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-yl]-ethanone (Reference Example 11) as pr_epared in Example 1, yielding a yellow solid.
MS (M+H) m/z = 499.

15 Example 11

N\ ~
IT //S\\

(ONNe)
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-



| ooked purer. The chloroform portion was concentrated in vacuo and was
recrystallized ethyl acetate to give 4-[4-(nmethylsulfonyl)- 1

- pi per aziwgloplogrszenam ne as a shiny brown solid (0.94 g, PRT/SEOY0@8H, np
192-193 C). GO/ Ms (EI, Mt) mz = 255. Eﬁf erence Exanple 13 20 Preparation
of 4-Thi onor phol i n-4-yl - phenyl am ne: ference Exanpl e 13a:

4- (4-Ni tro-phenyl)-thionorpholine. 4-Fluoronitrobenzene (3.0 g, 21. 3 mml)

was di ssolved in tol (25 om)r hol i n 23. 4 was
added an‘dYt)‘ﬂ?éeIM Wzﬁeﬁir E’%‘Q@Fﬁ%ﬂ%prﬁ r%b“% "&H%e i?%d“’tgﬁ’ey‘% ure
was di sty %m ethyl acetate (100 nlL) and saturated sodi um

bi car bonat m.). The organic |ayer was separated, dried (Na2SO4),
filteredxampleddcentrated under vacuum The residue was triturated wth
hexane to yield a bright yellow 8ol id. Reference Exanple 13b:

4- Thi onor phol i n- 4-yl - phenyl am ne 4- (4-Ni tro-phenyl)-thionorphol i ne(3. 0g,
13.4 mmol ), as prepared in Reference 30 Exa e 13a above, was dissolved in
et hanol (250 L) and 10% pRg i (250 ng) was added. This

m xture was shaken on a Pa 3 h. The reaction WO
filtered through di at omaceous
earth-and concentrat ed underyvacuum Qrlhe due s triturated with
hexane to yield an gray sofid (2.1 g). Referenc& Exgnple 14 0 5

Preparati on of 1-(4-Am no-Rhenyl)--1-norpholin-4-4yl - get hanone. Reference
Exanpl e 14a: .1- Mor phol i n- 4-yN-1- (4-ni tro-phenyl)-et hanone: 4-Ni trobenzoyl
chloride (5 g, 27 mml) in tétrahydrofuran (10 nmL) was added sIovay to a
solution of norpholine (59, 88 mmwol) and triethylamne (2.7 g, 27 mol) in
tetr ak@o&-(ﬁ Meehyl(pﬁ@ram) 1-yhdtos o 4H-etomene-gearboaliescad @@eflwwdmmh@m-s

Et hyl ac etn&l% 0 nmL) was added to the mixture and the conbined mi xture
was vvash \ﬁﬁ SF- (25 m), IN HA (25 nm), water (25 nL), saturated
sodi um bi car tmgamﬂ( Vi pigekazin-1a11 p4-ok 8 At hromefie-Rrcantexyl{@idrhydrodiierids xt ur e
was dried filtered and concentrated under vacuum and_ the residue

used wi t(Rs enqsrﬁméxplqour(pflpcgapﬁéﬁlmqkbff@%fr(@elO@Qr?ﬁrléoli,ﬂﬁm 0.225 g,

or cpar o T PRROL RS Bridiad 0T PROERE rqehd, RESERRRLOAS it

10 1.04mmol), and commercially available 2- methoxy- -morpholin-4-yl-phenylamine (SALOR)

(0.08 g, 0.38mmol) were dissolved in dimethylformamide (2.5 mL) and stirred at room
temperature overnight. Ethyl 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 =4380.3

15 Example 13

N

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



prepared in Reference Exanple 13b. Reference Exanple 15 CN Preparation of
5- Am no- 2- nor phol i n-4-yl -benzonitrile 20 Reference Exanpl e 15a:

2- Mor phol Wo-08491876- ni t r o- benzonitril e. 3-Cyano-4-fl uoroni tcalsenzens? (3. 3 g,
19.9 mmol ) was dissolved in ethyl acetaje (10 nlL). Mrpholine (2.2 nL, 25
mol ), and N, N-diisopropyl ethylanmine {375 nL, 20 nmol) were added and the
m xture stirred overnight at roomtenperature. At 17 h, additional ethyl

acetate (150 s .adde ' P wat er
(50 ) eramsdeA T Eagah R b BagE R R B2, WARISEs thlche 2,
under vaeudn 1J g + 3%JUsCMBS n/isetB3vil t hout further purification. Reference
Exanpl e 15b: 5- Am no- 2- nor phol i n-4-yl -benzonitrile WD 03/037871 -51

PCT/ SE0 Exxmapie 13hi s conpound was prepared from

2- Mor phol i n-4-yl -5-nitro-benzonigrile (as prepared in Reference Exanple
15a above), as prepared in Referfince Exanple 13b. Reference Exanple 16 5
Preparati on of 3-Fl uoro-4- ppRppe -4-yl - phenylanlne Ref erence Exanpl e
16a: 4-(2-Fluoro-4-nitro- Pit 3,4-Difluoronitrobenzene (3.7
g, 23.2 mmol) was di ssol veth A (10 nL). Morpholine (2.2 m,
25 mmol ), and N, N-dii sopropy et h Ianlne (W 23 mmol ) were added and the
m xture stirred overni ght oom t efper a 7 h, additional ethyl
acetate (150 10 nL) was adE%ﬁi}nd t he conblned re was washed with
water (50 nmL) and brine (5 ‘dried (Na2SO4 f tered and concentrated
under vacuum The residue wa® used without further purification. Reference
Exanpl e 16b: 3-Fl uor o-4- nor phol i n- 4- yI-phenyIanine Thi s conmpound mas

prepared from 4-(2-Fluoro ni tro- phenyl phaol i ne re
Ref o chob ey nEcH bt 56 B aees 2ot ok e ash ot
Ref er enc, ﬁlﬁgﬁ 17 N H3C CH3 0 Preparation .of

no- eny

4- (4- Am - pi perazi ne-1-carboxylic acid tent-butyl ester:
This compound was prepared from 8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-chromene-

2-carboxylic acid hydrochloride (Reference Example 1) and 4-thiomorpholin-4-yl-

phenylamine (Reference Example 13) as prepared in Example 12, yielding a yellow solid. (55
10 mg =38%), LCMS - m/z = 465.5

Example 15

E] 3 ”o

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



Ref erence Exanple 17a: 4-(4-Ntro-phenyl)-pi perazine-|-carboxylic acid
tert-butyl ester. 20 4-Fluoronitrobenzene (4.8 g, 34 nmmol) was dissolved in
et hyl acewetoa/o§8531 nL). Pi perazine-|l- carboxylic acid tert PomtsSgEb2/ewser (6.7
g, 36 mmol) and N, N-diisopropyl ethyl aggne (6.3 nL, 36 nmol) were added and
the m xture was stirred at 65 C for five days and cooled to room
tenperature. Ether (100 nL) was added and the conbi ned m xture was washed
with wa m.) and brine (25 nlL), dried (Na2SO»4), filtered and
concentggégﬂﬁéﬁder vacuum The 25 residue was triturated with hexane to
yield a bright yellow solid (8 g, ¥7% . Reference Exanple 17b:
4- (4- Am no- phenyl ) - pi per azi ne- boxylic acid tert-butyl ester. WO
03/037871 PCT/ SE02/ 01987 -52 '
acid tert-butyl ester was pre
4- (4-Ni tro-phenyl)-pi perazi ne-
prepared in Reference Exanpl e ujﬁ
ati
il

i d tert-butyl ester, (as
) as Qreps i n Reference Exanple 13b.
Ref erence Exanple 18 5 Prepa n of 3-Morphol i n-4-yl-phenyl am ne
Ref erence Exanple 18a: 4-(3- - phenyl ) - nor phB'Ni ne. 3-Fl uoronitrobenzene
(10 g, 71 mmol ) was dissolved {n acetonitrile (100 nL). Morpholine (30 ni,
350 mol ) was added and the m xture was reacted 18 hat 150 ¢/ 80psi 10 in a
pr essur g-(4-8a&hgtpipdrhfiny1effulaio-4Kishoashed-dasbaxylioatidrpeyatamehylghaodpt r at ed
under vacuun1and)59 of the total nmixture was purified by colum
chronat@@#@phy on silica eluted wth CH2Cl2. The product (3.6 g) was
i sol aked as ri 1 ﬁwgpgﬁn_ \-4-ox0-4H- -
3- Mor [g)hol i n- m&g‘%&%&%&gﬁgﬁ/m p 2gFi Ir?fégl yl- phenyllg}kra ﬁe()x&/;sI{ C?Igrggrrleed from
4- ( 3- Ni Recarbphglitydcid hpdrptidbride(Refersnce Exappépbraad comnstiel i aeailabiedfipl e 18a) ,

as prepared in feren 13b. Ref erenc aml,e 19 =

Pr epar affyR- ngﬁ‘[aﬁ‘?tf’ﬁl-%;lﬁimhgﬁwrfp %F‘g&e%%“%ﬁ‘i a}l }]qagﬁgaﬁ% 1.9‘;} ségl?e(P 2nce
Exanpl engg&é\54%),[1,4j}(4§-_raﬁ/§wﬁ3g1yl ) pi perazine-1-yl]-ethanol. 20

2[ 4- (4-nitrophenyl ) pi perazine-l-yl]-ethanol is prepared fromcomercially
avai | abEgampl§17Tior oni t robenzene (Al drich) and comercially avail able

N- (2- hydroxyet hyl ) pi perazine (A gich) via the same procedure as described
in Reference Exanpl e 13a above. Rdference Exanple 19b:

2- [ 4- (4- am no- phenyl ) - pi per az ] - et hanol .

e

8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid (1H-indol-5-yl)-amide.

10

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 1H-
indol-5-ylamine (Aldrich) as prepared in Example 12, yielding a yellow solid. (35 mg = -

15 29%), LCMS - m/z =401.6
\©\N/N\/(F

Example 18

o)

Slhe



2-[4- (4-am no-phenyl)-piperazin-l-yl]-ethanol is prepared by catalytic
hydr ogenation 25 of 2[4-(4-nitrophenyl)pi perazine-1-yl]-ethanol (prepared
as i n RefwoenosrsBxanpl e 19a) as described in Reference EramskEe/dil3& WO
03/ 037871 PCT/ SE02/ 01987 -53 Ref erence Exanpl e 20 Preparation of

4- Mor phol i n- 4-yl - phenyl am ne.  4-(4-Ni'trophenyl ) nor pholine (10.3 g, 49.5
nmmol ;) (Lancaster Synthesis) was 5 suspended in nethanol (130 m) and 2 M

) ( Sy as 5 . |
adtea.  HENR IRtk fup it RnE Rt R R i )

The r eagfetafoyrpheyllompidet 0 cool , the catalyst was filtered and the
solution was concentrated in vacuo. The c}%de solid V\ﬁs recrg/stal lized

fromethyl aM&P@PP“%W&%HCPQfe@ﬁQ@ 8-(t-MethbPieEAZR t ¥ oK rfEL-ghromeng-g ht
PurPl e SRl &8 by dBoMhelrtio B FARTERS Sahd 11O rCRY) 1 1) 2 =

178. eren eparat i

4- Ani Bomdrtietinexylphethyhoner (Referénce E4amblerld) 3is phapdresbiy Hxemplent®; gletdinge
(Maybri d%e Chemi cal ) (3.34 4.31?1713%, fs 15 dissolved in 59 m of

et hanol ¥ lo%ﬁt&d'@wtemﬁi‘xlt%)e%@is’s {7 7 '& 25C and treated with tin (I1)
chlorid j te (16.8 granms, 74.5mmol) with stirring. The yell ow
suspensﬁxgin Yedf@heat ed to reflux over a 30 m nute period. TLC showed
reaction progress over several ¢hours. The mixture was refluxed for 18

hours, cooled to roomtenperatyte,- and concentrated to renove nost of the
ethanol to give a yellow

aqueous sodi um bi car bonat t wlgs basic. The mixture was extracted
with ethyl acetate, filt e yfgani c | ayer was separated. The
aqueous | ayer was extract re et hyl acetate. The extracts

ed, and concentrated to
mass spectral anal yses

wer e conbi ned, dried over nesi unt sul f ate, -
give 1.02 granms of a purpleE’olid. Prot on NMR
wer e consi stent for the céfN' ed product (mlz = base peak by positive
ion CI and mz =193 25 base peak by negative iop Q WO 03/037871

PCT/ SE02/ 01987 -54 Reference Exanple 22 Preparation of

6- !Vgt hoxya vy BibbMbiml lLyHlade.azemaRroment)2-4arbxgié Hcid e QB Eméthyt-ar boxyl i ¢

acl

and

10 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 commercially available 4-(2,6-
dimethyl-morpholin-4-y1)-phenylamine (Maybridge) as prepared in Example 12, yielding a
yellow solid. (60 mg = 42%), LCMS - m/z = 477.6

15 Example 20

)

~

\
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\

8-(4-Methyl-piperazin-1-y1)-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 Example 1) and commercially available 4-(4-



5 Reference Exanpl e 22a:

6- Met hoxy- 8- (4-net hyl -[ 1, 4] di azepan- 1-yl ) - 4- oxo- 4H chr onene- 2- car boxylic
acid et hywoespem7t Into a 250 nL 3 neck round bottom fl askpemsEpp@ds™i t h a
reflux condenser, nitrogen inlet and_g?gnetic stirrer is placed 1.5 g
(4.59 mol, 1.0 equiv.) of 8-Brono-6-nethoxy-4-

0x0- 4H chr onene- 2- carboxylic acid ethyl ester (Reference Exanple 2c), 84 ng
(0.092 ) ) [ j ' e i pal L,um 342
" (o  dTiBko- Pﬁ&ﬁgzxgghe%giéhﬁsxé 0thyide®) S RESEA InE DRIVl Jelibh

2, 2" - bi soHd.(hedygphdER)ILCMS L nllz <bi7Sspt hyl and 2 g of 4 A nol ecul ar si eves.
To this suspension.is added 150 nmL of dry toluene. To the stirred
suspensil¥ammle2hen added 628 ny, 684 L, (5.50 mml, 1.2 equiv.) of

1- met hyl honopi perazine, followeg by 2.05 g (6.3 mml , 1.4 equiv.) of
cesium carbonate. The mixture i then hea to 0§ for 3 days. At the end

of 15 this tinme conpl eti oWy ang@ ysis of an aliquot.
ned| to he c ete\.t Avas cool ed to room
oz

When the reaction was de
tenperature then filtered b A ogy’'of  di atomaceous earth with
t ol uene washing to renove spli pr oducts. Purification by flash

chromat ogr aphy, using a gf\ﬁijnt of 05 to 20% et hanol in nethylene chloride

as eluent, vyielded 1.0 g, (6P% of the desired product. 20 Mass Spec.:
calc. for [Cl9H24N205+H] +\Jheor. mz = 361; Obs. = 361 Reference Exanple
22b: 6- Met hoxy- 8- (4- net hyl -'F 1, 4] di azepan- 1-yl ) - 4- oxo- 4H chr onene- :
2-carboxylic acid. Into a 125 nL erl enneyer eqw pped with a nmagnetic

5 et oo Lot 3191ﬁ-y34>1%1?§2@5%h?hf-‘§w§9b%3 L SN b0

car boxylic aCS-(h-ﬁfe frtLin-1 ym-@-oﬂ@-hﬂ ¢tébmége-AicaHokyiedadidhpdoslofde THF,
then 30 nL of rrethano are ad To this stlrrlng solution is added 30 nL

of a V\/at(&efemmteaxnmw 1)10.832 g( b8Hmmehovas placedéga 2y mL dmerk flaskinday dr oxi de.

This mxture is red -

pCT) seosBue g Hepled g RER) SRRk beh R MUOMRAEY, o\ ¢ pen
10 L ofin#binédhteidsanditld Schydrdtyipheniliiotpteling (0488 of 8556 Iphfe@t'&-&ﬁhmcmf The and
triturated with ether to give the product as the hydrochloride salt in

quant 1& amixuse yag sdrredvgnskhegisddn an @dlbéth tp @051 for 3donpscie-giyea qark diquidafhe - 333
b 333, 5 Ref
6- SEt hox;fmémtriwr?gfﬁ?}g E rB@V’ani%Rgrféé? %%E%aﬁgéﬁﬁéllﬁ?“ﬁéﬁg?‘ff angl ‘6%?191“ chl ori de

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 (IO%MeOH in CHCl3
15 on SiO;) 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 CI. The solid was dissolved in 2% methanol
20 in chloroform and it was chromatographed on a Megabond Elute silica gel column (10 g of
Si0,) using 2% methanol in chloroform. The slightly faster R¢ 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 158.1-1 58.8°C. Proton NMR (CDCls) and CI mass
25 spectral analyses were consistent for the desired product (m/z = 447 base peak by positive ion

CI and m/z = 446 base peak by negative ion CI).



Ref erence Exanpl e 23a: 8-Bronp- 6- hydr oxy- 4- oxo-4H chronene- 2- car boxylic

acid ethyl 10 ester: The hydroxy conpound,

8- Br onp- 6Wlyidrem8yt 4- oxo- 4H- chr onene- 2- carboxylic acid et Ipgir/sEe2/e1987 i S

formed as a side product during the syphesis of

8- Br onp- 6- net hoxy- 4- oxo-4H chronene- 2-carboxylic acid ethyl ester. It can

be separated fromthe crude nethoxy conpound by flash chromat ography using

a step graghmeb20f 20% et hyl acetate in nmethylene 15 chloride to the sane

sol vent “contarni ng 2% net hanol . The hydr oxy conmpound, which.elutes | ast,

is concentrated to give the pure corrpound Mass Spec.: calc. for

[ CL2H9Br C6+H] + Theor. mz =31 315; Qbs. 313, 315 Ref erence Exanpl e

23b: 8- Brono- 6- et hoxy- 4- ox chrpnmene- 2-(Qh'boxyl ic acid ethyl ester: 20

Into a 100 nL 3 neck round!bottom il ask equipped with a reflux condenser,
&

nitrogen inlet and nmagneti Cysti®©rer s 3 700 ng (2.24 ng, 1.0 equiv.)
of 8- Brono-6-hydroxy-4- oxo-gH chrongne- 2 poxylic acid ethyl ester

(Ref erence Exanple 23a). THi's terial is i sshglivey in 50 nL of toluene,
then 689 ng, 586 tL (4.47 Km‘gﬂazo equiv.) of: @I sulfate and 309 ngy
(2.24 mol, 1.0 equiv.) of 3 were added. The™#€action was then heated
to 25 reflux for 24 hr. At the end of this tine, nonitoring by LC M5

reveal s that the reaction is >than 95% conplete. The reaction is then

cool ed, gl@OMEth anefdiiﬂ 1gh)et-ak @ 4Hschasitlertt-20atbbhyic aeidy@ahyeirday4mdrpholas hed
with 0.5N HO solution, dried over Na2SO4, filtered and concentrated. The
r esi due-Wephenghismide ed to flash chr omat ogr aphy, using 40% ethyl acetate in

hexang as \Aogofd %@@g@?e R0infle )- =O06d SR QB o iden arb?_)teﬁxcpa@ ﬁyéﬁsih defiet | ONs

were concentra 65% of a co Mass Spec.:
cal c. fc(RefeE‘én@HEiBmﬁEHBi](%T&ﬁsgrl lﬁnhmoi-) Baslplac®d3n a MO8 mI=33dk flaskinRerf er ence

Exanpl e 23c: 6- thox - 4- e l.- 4H: ne- 2-

car ggxyl‘l‘%"%?&‘la& étt‘ﬁﬁr%/d@é’f"éflm é&%ﬂ't %Igﬁ%aéhfsojlgt\{q{éw ?ﬂg?‘fidwﬁg %ﬂ?ﬁ?’f‘%k

0L PSRt 3 RS spsionIans Goger g ey s (e |
oxo 4H czﬁmmbanaxmmb«wdbyaw 020 gle$he mixtree wasethicred Hemtbminusstgnd 18. 9

(O oSl 128 v o bR RAREHofthE GRS RR e ot At 4k 77

2,2 -bi sg%dlmhml)pma@abxmwhs dtirrddifoars iytutar@d/then iovad tréatedlviiul ar si eves
and 60 10 nmL of dry toluene. To the stirred suspensmn is then added 113

ngy, 1255riethylanine (9317rme 1.2 mmol).e ghe intursrwas. sHITIAL 5OqI8 famReRRUTerigr fbned by
470 g (h]ouf's anWTRén it QVas a&ﬂ:‘d'tg a)soﬁtloﬁ; ‘3{55(5’1??1. 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 medium

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).



carbonate. The m xture is then heated to 80 C for 3 days. At the end of
this time conpletion was nonitored by LC/MS anal ysis of an aliquot. Wen

t he reactworn3mwams’det ermi ned to be conplete it was cool ed PCa/SEODoMIS7
tenperature then filtered through a pLﬁg of di atomaceous 15 earth, with

t ol uene washing to renove solid by products. Purification by flash

chromat ography, using a gradient of 5 to 40% net hanol in nmethylene chloride

as el ueEt, éi g ded 350 ng (75% of the desired product as a yellow solid.
Mass Spee= . for [Cl9H24N2C6+H] + Theor. nmz = 361; Obs. = 361
Ref erence Exanpl e 23d: 0

6- Et hoxy- 8- (4- net hyl - pi perazj n- 13 yl ) - 4- oxo- 4H chr omene- 2- 20 car boxylic
acid: Into a 125 niL Erl enngyeryeqUj pped with a nagnetic stirrer is placed
500 ng (1.39 mol, 1.0 eqll
6- Et hoxy 8- (4- met hyI pi pera
ethyl ester (Reference Exanpe 23c).g
THF, then 30 nL of nethan e added To ¥ stirring solution is added
30 nL of a water containing 25 64.2 ng (1.53 mpl, 1.1 equiv.) of lithium
hydroxi de. This mixture is S§irred at room tenP ture for 2 hr.
Conpletion of the reaction is nonitored by LC M5, en 10 nL of 2N HOA is
added. This m xture is then concentrated, drjed and triturated with ether
to give 8t(l4lé\4€tbb’bﬂméftaz’élsl Y- oxpdt ehromang2-gabexyliq aﬁtdaﬁ%ﬁ%%rbﬁ@l%@@d -2-,

Mass Spg@ glc for [CL7TH2ZON2O6+H] + Theor. nl z 333; Qos. 333 30

Ref eren aII:J}<arrpI e 23e:

6- Et hexy- 8- ( Zhisadompoupd pas pepared fipol) 844M¢1h34|1bip¢razinﬂﬁjd)-Z-omaﬂlb@hx;olmene-
chloride: Into a. 100 nmL r tto fla

condens SrearilioaEA WAREbioaHa Rtaghe Frangilr 1 S Sbpptialll SJuie tiosy

nmol, 1 - i PRl R BZ kTeldEy OFE03¥ Sdlid. (55 m

PCT/ SEOB 01%'7%1’?25‘@5?@;5%@%%3%& chrg?{relEr)l(gﬂn -car g\%c§a0| d hydrochForl de
salt (Ref¥entEMXamite483d) and 20 nL of nethylene chloride. To the
stirring susEeggion is then added 129.5 ng, 164 L(1.02 mmol, 1.5 equiv.) of
oxal yl foll owed by addition of one drop of DMF froma 50
mcroliter syringe to act as catayst. The mixture is stirred for 2 hours,
then concentrated 5 to dryness g a rotary evaporator under a nitrogen

at nosphere, followed by dryi ) high vacuum The conpl eteness of the
reacti on was ascertai ned by i

al i quot, which was quenched
with a THE sol ution of methylam r% L ~The crude material was used
as obtained in the subsequerﬁ im dat |oon p\Ref erence Exanple 24 10

CF o ‘\/O

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

N
4- Ox0-4H chronene- 2- carboxylic acid
i 4 al is dissolved in 30 nL of

10

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-br9mo-
phenylamine (Aldrich) as prepared in Example 12, yielding a yellow solid. (1.0 g = 75%),

15 LCMS-m/z=4424

Example 25



Preparation of

8- Br ono- 6- net hoxy-4-(2-tri nmet hyl si |l anyl - et hoxynet hoxy) - qui nol i ne- 2-

car boxyl iwoaaios’smet hyl ester. Reference Exanpl e 24a: PCT/SE02/01987

2- ( 2- Brono- 4- met hoxy- phenyl am no) - but -.2-enedi oic acid dinethyl ester. 15 A
sol ution of 2-brono-4-nethoxy aniliné’ ?6’ 02 g, 29.8 mml) in 125 nL
anhydrous nethanol was treated w th dinethyl acetyl enedi car boxyl ate (3.70

nour s, SHEVRBPRER 1 i oS et e MR b BBROL

hot rretlglﬁ,ﬂgi)am\(gl |l ow crystals were obtained by filtrati on (6.93 g, 68%. A
second crop of crystals was obtained from ethanol (0,94 g 9% . The 20

filtrates we-<€4dbathylrmiperaginr1pdi-ffoxaedthghmomsagr2 (%FW’{‘%@‘FIQ drpnagphdlined-ca gel

(oA maRaaRss: GUMER b 9h8s L2 o iR ot e 1o @
(d, 15 Ftoudmﬂaslamwer nid¥oigen). The .s813d (sl disdolitd inDo8 Ml 7of ahhydrdusy DN T/heH ), 6. 87

(d, 1 H Jo 8.7 Hz, ArH6), 5.34 (s, OCH ), 3.68
(s, 3 He bpmémn)wa@tmd@&roosﬂ mpm@&r%g@hg&gmw godipy, 55

[ClSHlﬁl@,d}@*( 11 yb?%% 0742 §1j4=rdhe?1%§c¢ur9ka§olv§égan a%ﬂ@:ece{?ﬁéﬁe%%ﬁm%ﬁaﬁp' e

24a:. 8-Brono-o- hoxy- 4-0oxo0- I hydr o- qui nol T'ne- 2- car boxyl aci d
met hyl ws¢ stirreddmded; inm)gex( fb7 20 mihutemandtben Bovas tre2iéd “(ilhandomttbane (0.015

o, 27 607 e AP b PR P Rl G A 00 e o iBay

portj@ngmgyer 7 mnutes while maintaining a tenperature of 230-240 C. The
brown reaction mxture was heated at 240-245 C for 45 minutes and then

cool ed to rodhe teantber mixiure waa copesniratgd i eemqyietmaast of be ANMF (pdh batu@ .

100 . lid
£8P OX1 5 5 RO O DK ANGS, R Gl Bronk R IR R g 561 0
under heghl ARt mhbmlaﬁui@wﬁkmmﬁdugmesasn suwemé Ifm&reslohndicdnﬁerﬁfht@, to78% 'H
NVR (300 ~MHz, DMVBO, d6) 8 12.01 (s H, gw Jm gé
Art) 7g15'2 00564 pram ofzgeliow glassaghe BIaSS_LWPF mj%ﬂ@?ﬂlﬂ&dle bt ef fligrgd o, 6 1
%@%ﬁ@ﬁ’ﬁﬁ&e vERfif to %603{)2’5 SfQE%?s'a‘ﬂxQ%ﬁ&l%P'?ﬂftd beous sz = 312,

314 erenc

8- Br onDPﬁ)tdeBNhﬂX ¥ndH€{ thaby Spemdiy.hﬂyd;ea were edrscroptrfariipxggsired Product (m/z =

qui nol i n@ 2- car hoxyl I(Sﬁbam d nethyl ester. A brown solution of

8- br orp4®? hEPRTtye ien 1, 4- di hydr o- qui nol i ne-2- carboxylic acid nethyl
ester ( §a1¥1i1692 21.6 nmmol) in 100 nL N-nethyl pyrolidi none was

N
|

20 8-(4-Methyl-piperazin-1-yl)-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



treated with sodi um hydride (60% dispersion in oil, 1.028 g, 25.7 muol).
Gas evolution and warm ng were observed. The reaction was stirred for 10
m nut es aworoesIstenper at ure under 15 nitrogen. Addition ofPCT/SE02/01987
2-(trimethylsilyl)ethoxynethyl chloride, (5.00 nL, 28.3 mmol) resulted in a
slightly cloudy, light brown solution. ‘After 2.5 hours at roomtenperature,
the reaction mxture was poured into 800 nm. water and stirred for 15

m nut es..T ulting cream colored precipitate was isol ated by
fiItratiEo’-‘r?-?fpvlvgaZZed with water, and dried under high vacuumto afford the
9.70 g, quantitative yield). 1H NWR 20

, Jm2.7 Hz, ArH7), 7.79 (s, 1 H C=CH,
5. 7D (s, 2 H OCCHO, 3.99 (s, 6 H OCH and

product as a creamcolored solid
(300 MHz, DMSO, d6) 6 7.976
7.53 (d, 1 H JIJm2.7 Hz, Ar
C2CH ), 3.88 (t, 2 H J=

. - SCHNCH2SL) ,C. 97 (t, 2 H, J= 8.0 Hz,
OCH2CH Si), ), -0.04 (s, 9 H, ISi (T 3;s Spec.: calc. for
[ CL8H24Br NO6Si +H] + Theor. m{:_ 442, A44;NCF" 444. Reference Exanpl e

25 25 Preparation of 6-Methgxy-8-(4-nmethyl-[1, %?42'
di azepan- 1-yl )-4-o0xo0-1,4-dih 0-qui noline- 2-¢ xylic acid. WD 03/037871
PCT/ SE02/ 01987 -59 Reference Exanple 25a: 6- Met hoxy-8-(4-nethyl -]

1, 4] dirazepan-1-yl)-4-(2-trinmethylsilanyl-

et hoxy n-@eMgihytipipacizina byD-4axddMydhremerns-2 carboiylic asgt Grcyalio-4emoipbalin-4t i ght
brown sol ut i on) of . 2- brono- 6- met hoxy-4-(2-tri net hyl sil anyl -

et hoxy et BB -0l i ne- 2- carboxylic acid nethyl ester (1.01 g, 2.28

mmol ) ,5 N 5 nethiyédistRal Rk péd Bféd(fﬂnﬁgéMMetByﬁ?lg&ﬁﬁh)L-y *b-#H Thidnsel N 30
mL anhydrous toluene was added Pd2 (dba) 2 g4 .8 ng, 0.048 nmol) and BI NAP
(169. 8" rigcarepxylic geig|hydrorhleride (R eferanpeEvgrnele d o prd egmirn-dtnesphelsdh-eat ed

w th cesi 0 3. l.) - l i ] .

neat cd SenpRis Xt Eabbi ) ks bRopieg i Exdfie F20RdRs Fhhy Lt if20

m Xt ur e m@s 82%)| EOMSo- hechi1Lesper at ure and concentrated. The crude mixture
was purifired 10 by flash chromatography on silica gel using a gradi ent of
95: 5 t o Hxample 28t hy| ene chloride: nethanol to afford the desired product
as a yellow foam (1.004 g, 92%. 6H NWR (300 MHz,' DVsO d6) S 7.67 (s, 1
H Art), 6.94 (d, 1 H IJm2.4 Hz, jJArt), 6.66 (d, 1 H JIJm2.4 Hz, ArH7),
5.60 (s, 2 H OCHO, 3.94 ( 3 co2¢ct ), 3.88 (s, 3 H OCH), 3.82 (t,
2 H J=8.0 Hz, OCH CH2Si), ( N Ar NCH2 CH2CH2NCH3 & Ar NCH
CH2N- CH3), 3.45 (bs, 2 15 H, Ar NCPRCH[ NCH3 3.31 (bs, 2 H ArNCH2CH2CH
NCH3), 2.83 (s, 3 H NCHI), ®28 (s, . CH CH2NCH3), 0.92 (t, 2
H J= 8.0 Hz, OCH2CH Si), -(.04)(s, 9 H, ST (CNH) 13; Mass Spec.: calc. for
[ C24H37N3O6Si +H] + Theor. m N 76; Qbs. 476. ‘\/0

10 |
8-(4-Methyl-piperazin-1-yl)-4-ox0-4H-chromene-2-carboxylic acid (3-fluoro-4-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-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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Ref erence Exanpl e 25b:

6- Met hoxy- 8- (4-nmet hyl -[ 1, 4] di azepan- 1-yl ) - 4- oxo- 1, 4- di hydr o-

qui nol i newd-os@ms1sokyl i ¢ acid. 20 To a |ight brown sol uti onPafi/SE02/01987

6- met hoxy- 8- (4-net hyl -[ 1, 4] di azepan-|_-g¢ ) -4-(2-

tri met hyl sil anyl - et hoxymet hoxy) - qui nol 1 ne- 2-car boxyl i ¢ acid met hyl ester
(1.00 g, 2.10 mml) in 18 nL 3:1:1 tetrahydrofuran: net hanol : wat er was
added I| V) . R on

i xt ur o g LY EL RS AR L ek -ty 2 R o R

with 1 pipdfazinealndarboxylicediderarretaitiyl estenal 20 mi nutes. The reactl on 25 mxture

was concentrated and dri ed under, _hi um t.o aff n or foam 'H
NI\/R (300 S[WB@O“B‘%W“SPYH“G% f'(’59 Q‘i‘@ff ik ipesazin ig) 2f"Pr 0% 00

2 H Ar KI (ﬁé%&ﬁ@md h &’ot}.ll))nd@g&(fer@ﬁ’ce Exahpld [‘)za.r%l Agdéknégﬁ[ﬁrﬁ%hyl) 21&15621?1‘}899 (m

CH2 NcsB)l-caﬂ:oaythaaa te(rncbu@l MterARhEH‘Z@HEN@HB 17) 3s m:pa'egal ¢xamppe 12, yielding

NS LRG0 8- L il s o e, L 0

for [Cgd Q¢t+H + Theor. m z 332; (Qbs. 332. WD 03/037871 -60 Reference
Exanpl e CT/ SE02/ 01987 Prepar ati on of
6- Fl uor o- 8- (4- net hyl - pi perazi n- Xyl ) - 4- oxo- | , 4- di hydr o- qui nol i ne- 2-

carboxylic acid., 5 This cq
described for preparation
Preparati on of

-was prepared via the sane procedure
6- Met hoxy- 8- (4- et hyl -[ 1, 4]
et hoxynet hoxy) - qui nol i ne- 2-

N
{2-trimethylsilanyl- 10
ac 4- morphol i n-4-yl - phenyl ) - anlde
Ref erence Exanple 27a: -~

. N/%
8- Br onn- 6- net hoxy- 4- oxo- 1, 4- dijhydr o- qui nol i ne- Zi(;zir xylic acid. To a
| i ght brown sol uti on of 8-bpoho-6- met hoxy- 4- (2- et hyl si | anyl -
et hoxynet hoxy) - qui nol i ne- 2-darboxylic acid nmethyl ester (Reference Exanple
24c) (4.98 g, 15 11.3 mmol ) in 75 nL 3:1:1 tetrahydrofuran: met hanol : wat er
was added4liethyupipeidinoriyliel-oxeaHihesradne-1-2arB6idylig, acR4épiperatip-1-flne reacti on
was stirred at roomtenperature for 5 hours.

10 phenyl)-amide.

4-[4-({1-[8-(4-Methyl-piperazin-1 -yl)-4-oxo0-4H-chromen-2-yl]-methanoyl } -amino)-

phenyl]-piperazine-1-carboxylic acid tert-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

e
N 0
olihae

20 6-Methoxy-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid (4-morpholin-
4-yl-phenyl)-amide:



The reaction m xture was concentrated and then poured into water. The
solution was acidified to pH2 with 1 N HCO and the resulting solids were

i sol at ed W9 oBjossrat i on. The solids WO 03/ 037871 PCT/ SE02/ @LIBE02/G28MWEr €
then suspended in nmethanol and filtergd to afford the desired product
(2.6732 g, 80%. An additional 0.5768 g (17% of product was obtained from
the nmethanol filtrates. 1H NMR (300 MHz, DVSO d6, TFA Shake) S 7.86 (d, 1

APYR NS 0 82 Kxﬁefég‘e%?’eﬁmmﬁf v el dhonbislaBuifactt )
298, 30@ydrobisloride @FereddExagflenp(y, BSampbh, PBHU (5.5g, 17 mmol), 1-
e G e BB hort s

8- bromoy, gfyﬂ:gé}t?% Wﬁ/é&%% ]rgérpﬁbllﬁ?'qr)@-aﬂﬂﬁhg 5%5)32911&% 28??%%' dis&sofel ¢h (Ref erence

Exampl e TBTU mmol ), and HOBt
(3. 737 dimetByl f@mamide) (100 IO ’Erictl@rlammbf( BfSanhp24 Umldmsadd@hand this mixture

50. 8“%$§9fét¥h&%aggmrew0ﬁi? Eu e reston TRERE oS Pt el BhA asfur ur o
under d ﬂ&%esx&&r w&sq)awxﬁd b@H&éeH@hmsfshn {400BmL i end &aehicaRqhepsRIi@heeni sh

br own an formed a |arge anount of precipitate. The reaction mxture was
filter edhcaxhsbnaﬂeéS(%mh)dghwasgae@ layer wad iseparatyd, fdoie dNpai)q), Mm-Sl tered pad

met hanol . Dr der vacu aff r | ow
ol i d ( SRR ub hetiqrbEas Rt Bhii b Gud5als R RS iRy
(s, lioHs5% feethibilin cmoaﬁoﬁﬁi anditheb tdtitabedAwith ethdr 18/yidld @8ye{ldw pdwider. JD6 §.=0399%)
ArH'&H6'), 7.63 (s, 1 H_CCl) 7.51(d, 1 H IJm27 Hz, ArH7), 7.00 (d,
2 H, JoLENShm/z A48 wep 7234294 ‘?s 3 H OCH), 3.75 (t, 4 H J= 4.8 Hz,
OCH CHZ@; 8!3.%0 4 H J= 4.8 Hz, OCH2CH N).; Mass 20 Spec.: calc. for

[ C2, H2 + Theor. nmz = 458, 460; Qbs. =458,460. Reference Exanpl e
27c: 8-Brono-6-nmet hoxy-4-(2-tri
qui nol i ne-2-carboxylic ag d (4-

§1 hyl si | anyl - et hoxynet hoxy) -

pholin 4-yl| - phenyl ) -am de. A yell ow
suspensi on of 8- brono- 6 me X0- 1, 4-di hydr o- qui nol i ne-2- carboxylic
aci d (4-norpholin-4-yl-phe (Rpfe ence Exanple 27b) (3.092 g, 6.75
25 mmol ) in 40 nL N-net hyl pyrol i @ nonje we eated with sodi um hydri de (60%
di spersion in oil, 0.410 g, }0.24 : evolLytion and warm ng were
observed and the suspensio bgcame Ilght T 0 ang al nost clear. The
reaction was stirred for 10_m putes at room t e/at ure under nitrogen.

Addition of the 2-(trinmethyl &N'lyl)ethoxynethyl or;Sie(lGnL 9.1 nmol)

resulted in a slightly cloudy, lighter brovvn soI uti®n. OAfter 4.5 hours at
room 30 tenperature, the reactlon m Xt ur Lged into 300[ sz wat er,
stirred 6-Methoxy-$i(dmethylapigerazin-1-yl)-4-oxo-4H-c dmdne: carboxylic acid [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 a
yellow solid. GC/MS (EI, M+) m/z = 556 '

20 Example 33
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then stored at 0 C overnight. The solids were isolated by filtration,
suspended in nethanol, filtered again, and dried under high vacuumto

af ford t wopswoshsct as a yellow solid (3.190 g, 80%. 'H RERSEBDOIIBHZ,
DMSO, d6) 8 10.18 (s, 1 H C(ONH), 795 (d, 1 H Jm2.4 Hz, WO 03/037871
PCT/ SE02/ 01987 -62 ArH7 , 7.83 (s, 1 H Art ), 7.69 (d, 2 H J,, 9.0 Hz,
ArH v& H6'), 7.51 (d, 1 H IJm2.7 Hz, Art), 7.00 (d, 2 H J,,=9.0 Hz, Art

& H5' ), 6%{{%@ )§f8 ég M’éth}%ﬂ?éplzmq ﬁ?—4fo§to 431 Hno%-bvcago@c?hc adid (gcﬂorolf 8 0

Hz OCJ-%rpHﬁ)ln-@yI%e@yl) aﬁndl@ J— 8 0 Hz OCHZCHSI) -0.04 (s 9 H Sl (C HS)
3 51\3/333 538(3(:%1'5&9%1%'{.3%1@&%0 ,;,B%:%ar 4Br So'x?'ﬂ ('-4-me -plprgazzm-l yBS 5991—1 Qbs.
6- Mt hoﬂb&eﬁéﬂéﬁﬁﬂ&(}m({ éox&h?d:@&ﬁ@ﬁdb (Re¥ergnct-Edmipld ZfPérfMoﬁirﬂlei\ﬂ)ﬂl

et hoxynet hoxy) - qui nol i ne- 2-car boxylic acid (4-norpholin-4-yl- phenyl ) - am de.
To a §ebvaitablgriediorotsmerphiobin-4o¥l- IglﬂbylemmedMﬁMbﬁéK@ ag preparad; ifnExpgPLei 12any | -

et hoxynet |noI1n r _ rence Exanpl e 27c)

( 4- nor pH‘SP‘ﬁ*g%t ‘30“&6’%2%%#‘ _gﬁi/é&‘%@.sigé/gg, 56 mol ) N et hyl

honopi pgk ne340.39 nk, 3.14 mol ), and 4 A sieves in 30 nL anhydrous

t ol uene"was added Pd2 (dba) 2 (90.0 ng, 0.098 nmml) and BINAP (0.358 g,
0.58 mml ). The resulting reddish ®r own ni xture becane l'ighter in color
upon treatment with cesi honatte (2.544 g, 7.81 mmol ). The reaction

m xture was heated at refl itrogen for 17 hours. The clear brown
sol ution was cooled to room at yne, cQncgntrated, and then purified
by flash chromat ography on si fisi nQ Sl ow gradient of 95:5 to
50: 50 net hyl ene chl ori de: met hap % desired product (0.989 g,
81 % . 'H NWVR (300 MHz, DVBQ szgss(s, WD, Y. 73 (s, 1 H Art),

7.68 (d, 2 H, Jo 8.9 Hz, ArH ,&J116), 7.00 (d, 2 W, 8.9 Hz, Art H), 6.94
(d, 1 H Jm2.7 Hz, ArH), 6 (d, 1 H Jm2.7 Bz ArH7), 5.62 (s, 2 H,
OoCH20), 3.87 (s, 3 H 20 OCH)I 3.80(t, 2 H J=8.0 Hz, OCHCH2Si ), 3.73 (t,
4 H J 4.7 Hz, OCH CHzZN), 3.63 (t, 2 H J= 5.9 Hz, ArNCH CH2CH2NCH3), 3. 33
(bs, 2 &M%b@ﬂS@H&W)plpéiaﬁﬂ-l()tl)-41bxbl;4I-D-Ghromeﬁe-ElznarmeI2&bid\I13-ﬂﬁor@74-( bs, 2
H, ArNCHOCH NCHB) ? (h Ar NCH2CH2CHNCH3) , 2.35 (s, 3 H, NCH ),
2.09 Qb@O@qll%'Ncﬁleeﬂ ifEHs) 0.94 (t, 2 H J= 8.0 Hz, OCH2CHSi), -0.03
(s, 9 H Si( . -RQ-Mea3piiaast 4t . mz
= 622; Qbs. %%g%pé%(%\%re %gﬁ@&ggpﬁf%ﬁrftsﬂo%' 8I2@ N L lJyUlét*o;BlﬁHt
chromene-2-carboxylic acid hydrochloride (Reference Example 2) and 3-fluoro-4-morpholin-

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-plperazm-l -yl)-4-ox0-4H-

20 chromene-2-carboxylic acid hydrochloride (Reference Example 2) and commercially



WO 03/037871 PCT/ SE02/ 01987 -63 Preparation of

8- Br ono- 4- di net hyl am no- 6- net hoxy- qui nol i ne-2-car boxylic acid (4-

nor phol i rwé-oglo337henyl ) - am de. Ref erence Exanpl e 28a: PCT/SE02/01987

8- Brono- 4- chl or o- 6- net hoxy- qui nol i ne-Zscarboxylic acid (4-

nor phol i n-4-yl - phenyl ) -ani de. 5 A suspéension of

8- br ono- 6- net hoxy- 4- oxo- 1, 4- di hydr o- qui nol i ne- 2-car boxylic acid (Reference

Exanpl e ®l ) 0, 0t - -

oxcal y1 - il Pneiiq i morb T REL YRR ESAPOR wélprettaif EELERIR" 5
dr ops) . yidhling £gatlomosolidngS$ingr-e3826eh @S vinye~didlyy and becane cl ear er. The
reaction was heated at reflux for 2 hours, cooled to roomtenperature, and
concent Example3$ 5 pal e yellow solid (kept under 10 nitrogen). To a yellow
solution of the acid chloride in 29 nL nethylene chloride was added 4-

nmor phol i noani |i ne (0.347 ol ) and diisopropylethyl amne (1.0 ni,
6.1 nmmol ). The sol utiopn-bPeca Rge and gas evol uti on was observed.
Wthin 30 mnutes, solids bg preci pitate fromthe solution. The
reaction was stirred at roo 3 N X hour. The 15 solids were
isolated by filtration and driled under uumto afford the desired

hig
product (0.406 g, 49%. (300 MPiz, DNGZ: 10. 15 (s, 1 H,
C(ONH), 8.33 (s, 1 H, Art 10 (d 1 H Jnr

.7 , ArH7 , 7.70 (d, 2
H Jo 9.0 Hz, ArH ' & HbB), , Jm2 7 t), 7.01 (d, 2 H,
J,=9.0 Hz, ArH & HS), 406( , 3.75 (t, 4 H J= 4.8 Hz, OCH
CH2N), 3.11 (t, 4H J—48 , OCHZCH N); Mass Spec.: calc. for 20

c21 03 | / z=4786, 478 =476 8. .Ref Ex | e 28b:
b Br onpoMHNAEE - @%m%ha@w ST e i T

(4- nor pmm&PﬂGNA4%§Héﬂ)_ﬁﬁ]dge A sol ution of

8- br ono- 4- chl or 0- 6- net hoxy- qui nol i ne- 2- carb%(lrc acid (4-

nor phol i n- 4- Yhis shmpgund wazs preparebfremehstioxy 'P(H9Y45&12'Y@-4'9X<8$H nmol )

100 00 C
: 2 a Paf 0‘518%% %W&x?‘h‘i ?CI‘gﬁyﬁseﬂslgﬁ?ée&m%f%Eé%% Jlgémgv?%’én P rrar ne at
appr oxi la\ﬁnﬁQ(KbﬁférencNE)&Enpl@ 13004 éﬁepa'frd‘ﬁ-l‘m Bxaapld 1) ywading agkkeiw tsolid.oom

tenperature, concentrated and dried to afford the crude product as a brown

sol i d0 €99me T dh¥a).dNS -ane495g1 using a gradient of 100:0 to 95:5

met hyl e ¢ pe i de: met hanol afforded the clean product (0.142 g, 92%. 'H
NNR(30§—W§—%/BO 30 d) $10.20 (s, 1 H C(ONH), 7.90 (d, 1 H J,,, 2.7
Hz, Arj ), 7.69 (d, 2 H Jo 9.0 , Art & H6), 7.60 (s, 1 H AH), 7.41
(d. 1 H Im2.7 H, ArH7y, 7,01 2 H J,,=9.0 Hz, 3,&H5.), 3.96 (s, 3
H OCH), 3.75 (t, 4 H” CH2N), 3.10 (t, 4 H, J= 4.8

.

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 hydrochloride (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



ArH WD 03/037871 -64 PCT/ SE02/ 01987 Hz, OCH2CH N), 3.08 (s, 6 H, N(CH) 2);
Mass Spec.: calc. for [C21H19Br CIN3@3+H] + Theor. niz = 485, 487; (bs. =
485, 487 Wefoenemsce Exanple 29 5 Preparation of PCT/SE02/01987

6- Fl uor o- 4- met hoxy- 8- (4- met hyl - pi per agyn- 1-yl ) - qui nol i ne- 2- carboxylic acid
Ref erence Exanpl e 29a: 8-Bronp-6-fl uoro-4-net hoxy-qui nol i ne-2-carboxylic
acid nethyl ester Into a 150 nL 3 neck round bottom fl ask equi pped with a
refl ux , magnetic 10 stirrer and nitrogen inlet is placed 2.0 g
(6.76 n%gﬁﬁ@equi v.) of 8-Bronp-6-fl uoro-4-oxo .

1, 4-di hydr o- qui nol i ne- 2- ¢ar boxyl i@ acid nethyl ester. This material is then
di ssolved in 50 nlL of hen JBO0 nmg (7.44 mmol,_ 1.1 equiv.) of a 60%
di spersi on of sodi um hydriyg is cautiousfy a@ded portion-wi se to
the solution at roomtenpe ow col onythen devel ops, indicating
that formation of the anion™k ' M Ny hytdrogen evol ution. 15

i's con.inu: gr one hour, then 1.14 g, 500
L (8.04 mol, 1.2 equiv.) i,odomet Rane T™s#added vi a syringe. The m xture
is allowed to react for t hours additional, then is cautiously quenched
with 20 nL of water. The soN@S, which precipitate wupon dilution in 1L of
wat er; are collected by fiItrlation, then washed with water to give the
pure O nethylated nmaterial as 2.1 g (98% of a colorless solid. 20 Mass
Spec.: ga 28 (4 Sl P B SN il gy - I4H.- enéddbarbdk9lic 408 (3-modpitblin316

Al ter natgwgpgl),t)p? r(éo a l?i mL Sﬂgéamﬁgf%%wgmflaab}a@e(a%pgeanwthma

refl ux 4egidiplemdeamidani trogen inlet and magnetic stirrer is placed 350 ng
(1.17_mmol, 0 equiv.) of 8- . . _

b oS 6. 11 o B 4SRRI W prRRAIPS g Grmietioy-B- M TRYPIRe T IR Ry 4B e
and 242cﬁﬂmeﬁé—-27éxmgllio acld hy@dthl¥ride Meft2hEbE xahiple 2 @ided-imdkphiotinsiugpended i n
20 nmL of DVMSO then 25 heated to 70 Cfor 1 hr. The anion formation of the
ani on i phenyjrmias (Refprencet Freamplg d §) as prepsseshinExampleil2, Yigkdingpyeliow splid-a) | owed
to cool 35 3 L (2.33 mmol, 2.0 equiv.) of nethyl

i odi de gé@“%ﬁ&@@%@t%nﬁfi continued for 2 hr. At the end of this WO
03/ 03781&3@@@(%/ SE02/ 01987 tine it is determned if the reaction is
conplete by LCMs. Upon conpl ebi on the mxture is

l N
['rj O,

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

0

10

hydroxy-ethyl)-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 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



poured into 200 nL of water and the solids which formare collected by
filtration and washed with water to give 340 ng (93% of the O-nethyl ated
product aWDes/oshisyi ng. Ref erence Exanpl e 29b: PCT/SE02/01987
6- Fl uor o- 4- net hoxy- 8- (4- et hyl - pi per agsn- 1-yl ) - qui nol i ne-2- 5 carboxylic
acid nethyl ester Into a 250nm., 3 neck round bottom flask equi pped with a
refl ux condenser, nagnetic stirrer and nitrogen inlet is added 2.1 g (6.68
mol , 1gfaRpidigg- ) of 8-Brono-6-fluoro-4- methoxy-quinoline-2-carboxylic
acid ms‘r'ﬁ—l'ﬂ'ry ester (Reference Exanple 29a) (122 ng, 0.134 mol, 0.02
equiv.) of tris dibenzy]idi neac& one dipall adium 499 ng (0.802 mmol, 0.12
10 equiv.) of racemc Zp2' - ki s(giphenyl phosphino)-I,I"'-binapthyl and 1g of
4 A nol ecul ar sieves and @ dry toluene. To the stirred suspension
b :

is then added 736 ng, 815 myl , L. 1 equiyv.) of
(S 1.40equiv.) of cesium
N.36 At the end of this

1- met hyl pi perazi ne, foll owey

carbonate. The mxture is t{en heatgd to(80 4 r.

time conpletion was noni by LG M5 a e of~an aliquot. \Wen the
reaction was 15 determ neEZ 5 cooled to roomtenperature
then filtered through a plug-of celite, with toluene washing to renove
solid by products. Purificafion by flash chromatography using a gradient

of 5 to 20% net hanol in nmethylene chloride as eluent vyielded 2.0 g, (90%
of the @aMthad-naditaiyl-plREEiSPEE)-4-0RGUEL-cHromehd ) CakNEOack i 4=([Theor . i z
= 334; Qovs. @335 20 Izeperence Exanpl e 29c: PRORA

6- Fl uormorphabinHodymehgnoyherhepyll8mids-azi n- 1- yl ) - qui nol i ne- 2- carboxylic acid
Into 125 .er f i i T

et ha%ol : sn:hf)l gé@ﬁ%@s ;!(rg]f%e%ﬁrgﬁtn)ad f(glfe&%xy% (!ILMQEhyl lﬁﬁef’a&ﬂx ?9'1)%0)93 4H

6- Fl uor ¢hrémemd-DexipoRyl{dacidhidrbehoridr @efarethce\Bxampls D)odndrie42ammarphenyl)-le€ aci d
met hyl ester_(Reference anple 29b). Tq this solutign i ded With

St 11 rgomaolyanl Torihane (RFRregrs ERle b hpraaed s ERye 18 Vrgine &1 1

equi Vv.) iR dr epo) n drsayeg. This solution is allowed to

r eact f}c’)érﬁo‘lkj Oﬁlh'tﬁzggi&s %éﬂ%ﬁ%@wﬁ?% 15%?%_ of 2N HO solution. The

sol ut i oBxampledn filtered and the solids washed with 10 nL of 0.5 N HC
solution. The conbined filtrates e then concentrated to give 2.15 g,
(95% of the solid vyellow productfjas the hydrochloride salt. Mass Spec.:
caic. for [Cl6HL8FN303+HL@ Theg( - 30 = 320; pbs. = 320 WD 03/037871
PCT/ SE02/ 01987 -66 Exanpl e hyl - 1

- pi perazinyl)-N[4-(4- m)rph yLN<4-@ax0- 4H chr onene- 2- car boxam de.

(] L

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



5 8- (4- et hyl - 1- pi per azi nyl ) - 4- oxo- 4H chr onene- 2- car boxyl i ¢ acid

hydrochl ori de (Reference Exanple 1) (400 ng, 1.23 nmol) was suspended in
anhydr ouswil,oBl3™rret hyl f ormam de (20 m ) and tri et hyl am neCiBE6SDo1987 4. 92
mol ) was added to give a clear solutggan. The follow ng were added in
order: 1-hydroxybenzotriazol e (HCBt (205 nmg, nol)),

O (1H Benzotriazol-1-yl)-N, N, N , N - pent anet hyl ene-uronium tetrafl uoroborate
(TBTU (£33mbfe 48, 3.1 nmol)) then 4- (di met hyl am no) pyridine (25 ng). After
stirri ng—agjrjg‘b_m n at room tenperature, 4-(4-norpholinyl)aniline
(Reference Exanple 21) (220
roomtenperature. Thegsol

d? mmol ). The reaction stirred overnight at
was concentrated in vacuo, the renmains were
partitioned between €hiy sat urated sodi um bi carbonate, extracted
(x3) with chloroform Nand concentrated in vacuo to give the
crude product. 15 Chromat® % SI (230 - 400 nmesh ASTM and
eluting ethyl acetate fol Ir#)wed by 2.hano| / chl orof orm gave 190 ng
( %yield) of 8-(4-nethy <

-ca@b xam de as a yell ow

solid (nmp 217-218 deco 'ti on and nelt 244- (Mrl) mz = 449.

Exanpl e 2 20 WD 03/037871 |PCT/ SE02/ 01987 -67 2-{ 1
-[ 4- (2- Met hoxy- phenyl ) - pi perazin- | -yl]-nmethanoyl

-8-(4- n Thi d

from 5 (ARSNGB ey aRE 33 %E%#é%g?m%*‘??%“ﬁ%%ty%‘éﬂﬁr a

hydrochlaﬁﬁmd;q)tki?ﬁ PiRAZcEXaiPbylit)ackivedrrdunyTeset.al |y available 1-(2 5

Met hoxy- phen\éh pl perazine (Al drich) via the sane roced re used i n. exanple
]

1, yiéiding ﬁemptmqsét(ﬂdnetmp(lmwnﬂfﬂ)-4-oz;e34H QHSREs 3ca thogylic acid
1-[4-(1 g» Gkiloride BR %@Xﬁﬂx#ﬁéﬂg &'93 W&é a&:dxﬁba@hﬁ@mk} 8- (4-m

et hyl - pl perazr n- | s ‘conpound was prepared from
8- ( 4- Metflayk updep @itevgen add ;tlv)aszﬁissa(l@edlfﬂ-iﬂmbqﬁaw :I'hca@llubounas;trmtcdjwuh

T A S REH 5 SR ATy O S BBl Ko ©
yi el di ng Rl P85 g 5)b infnolYehd MehFolBwed by BRIAPL®. 0963148 fim6l). TRY mixture
10 was stirred for 10 minutes and then it was treated with 4-(4-Amino-phenyl)-piperazine-1-
carboxylic acid fert-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 temperature 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, M.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 sulfate,
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 filtered off,
washed with diethyl 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).



2- Chl oro-5-(4-{I

-[ 8- (4- et hyl - pi perazi n-1-yl) - 4-oxo-4H chronen- 2-yl ] - net hanoyl }- pi perazin-
| -yl)-bewoeniosisri e. WO 03/ 037871 PCT/ SE02/ 01987 - 68 Thi s PCOrsBo2oud8™aS
prepared from 8- (4-Methyl-piperazin- % -yl ) - 4- oxo- 4H-chr onene- 2-carboxylic
aci d hydrochl ori de (Reference Exanple 1) and 2-chl oro-5-pi perazin-1| -yl
benzonitrile (Reference Exanple 9) as prepared in Exanple 1, yielding a

ye||OWEO|id (MtH) mz = 493. 5 Exanple 5 2- {
1-[4-(4—§@¥1Mphenyl) pi perazin-1-yl]-nethanoyl } -8- (4-rrethy|-pi per azi n-

| -yl)- chromen-4-one. This conpoOnd was prepared from
8- (4- Met hyl - pi perazi n-1-yl) - 4- oxoy4H chromene- 10 2-carboxylic acid
hydrochl ori de (Ref er ence” BxafipRe”1)Nand commercial |y avail able (Al drich)

1- (4- Met hoxy- phenyl ) - pi pera rep ed in exanple 1, yielding a yellow
solid. M5 (MH) nmiz = 463. :

8- (4- Met hyl - pi per azi n- 1- yI) 4 0XO0- 4H- hr onj D - carboxyllc acid
(5-furan-2-yl -1 Hpyrazol - - ami de© Th| pRuUNtNwas prepared from

8- (4- Met hyl - pi per azi n- I-yI) 4 0Xo- 4H-chrorrene 2- |carboxylic acid

hydrochl ori de (Reference Ex 1) and conmerci éﬂ,y”é\/al | abl e 5-furan-2-

yl - 1H pyrazol - 3-yl am ne (I\/ayby dge) as prepared in exanple 1, yielding a
yellow solid. Ms 20 (MtH) m 420. WD 03/037871 -69 Exanple 7

PCT/ SEO@’MQ@&?;O '(4 %el}@ﬁl wpéﬂerﬂuf) ?rﬁ)zh %xoﬁH—Mﬁbn@n&éQmﬁJﬂx?W 18 Rpigefadinboxyl i c

acid (4-im am de. 5 This conpound was prepared from
8- ( 4- MethyHpheiypearaizien- 1- yl ) - 4- oxo- 4H-chr onene- 2-carboxylic acid

hyd i -
Vi dagol -1 -y RS e AP B PP Ry LoV kO AT E 0 i ng o
yel I ow gbaloyIMamikdWigiedy-pipefadbhe- F¥@BBk BicGciDrers-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 ml 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 ml 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-y1)-4-oxo-4H-chromene-2-carboxylic acid (4-piperazin-1-yl-phenyl)-,
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 ml 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, sulfonyl 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



8- (4- Met hyl - pi per azi n-1-yl) - 4- oxo- 4H chr onene- 2- car boxylic acid

(4-11, 2, 3]thiadi azol -5-yl - phenyl)-am de. This conpound was prepared from
8- (4- Met hwlb-opiopmrazi n-| -yl ) - 4- oxo- 4H-chronmene- 2- car boxyl iPCT&EN2ZI01987
hydrochl ori de (Reference Exanple 1) ar&S 4-11, 2, 3]t hi adi azol -5-yl 15

phenyl am ne (Reference Exarrpl e 10) as prepared in Exanple 1, yielding a
yellow solid. M5 (MtH N z 448. Exanple 9 WD 03/037871 -70 PCT/ SEO2/ 01987

8- (4- Met hy| - pi ' d.

1128 ma@%ié@%@t@e\ﬁu@gmg‘%?mﬁ Ao FES Gt Aot el hPios P o

ﬁ (4- Metdam) tdsdaeémméiafy Exodss aébd&ﬁ%‘cﬂ-lshﬁdiﬂaﬁﬂ'g Rexgent: THE Ritutek vepdedled and
ydrochl ori de ERef erence Exanp 1) and commercially available 5

(Maybr i stiead for |.$ hpusjansithen ’rélzq;pd dircatlypata Mala acheonsentpted iareave the Produstsi e 1,

el di ng,.a eI I
B G e R peoffse M ek frertfo b s pe e i DAY seltound o b
[4-(45 agﬁhtelr tlﬁnpef/@@ra by HPLO.Oh¢|chmpbents erasitagitted fui the Gdﬂ’pmmddm@s

prepared from 8- (4-Methyl -piperazin-1-.yl)-4-0xo0-4H chraonene- 2-carboxylic
aci d hyassay Frsletegaingten of é&%ﬁr%ﬁrpbléd% affiptics and selectivities.

1-[4-(4 enyl) - pi perazin- 1-yl]-ethanone (Reference Exanple 11) as
pr epare §%‘rﬂ'%x‘i—.i‘ir]rple 1, yielding a yellow solid. M (MH) mz = 499. 15
Example 11 N, ,S\ 00 0

8- (4- Met hyl - pi pera2|n R4

-4 oxo0--4H chr onene- 2- carboxylic acid
[ 4- (4- met hanesul f onyl< phy 7 -yl)-phenyl]-am de. This conpound was
prepared from 8- (4- Mt hyl [ I-yI) 4- ox0- 4H- chr onene- 20
2-carboxylic acid hydrochl™s# deg -‘l-- fBxanpl e 1) and

4- (4- met hanesul f onyl - pi per %I n WO 04/ 03 71

$ &

6-Methoxy-8-(4-methyl-piperazin-1-yl)-4-oxo-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
0]

o
[Tj ch,lsm

o)
6-Methoxy-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid [4-(4-ethane
sulfonyl-piperazin-1-yl)-phenyl]-amide. MS - base peak at m/z =570 by positive ion CI



PCT/ SE02/ 01987 1-yl)-phenyl am ne (Reference Exanple 12) as prepared in
Exanple 1, yielding a yellow solid. M5 (MtH) mz = 526. Exanple 12 5

8- (4- Met hwb-opiopmrazi n- 1- yl ) - 4- oxo- 4H- chr onene- 2- car boxyl i ®Ca(siEd2/01987

(2- met hoxy- 4- nor phol i n- 4-yl - phenyl )-_eg;i_de. 8- (4- Met hyl - pi perazin- 1

-yl )-4-o0xo-4H chronmene- 2- car boxyl i c acrd hydrochl oride (Reference Exanple
1) (0.10 g, 0.35mml), HOBt (0.10 g, O.7nmol), TBTU (0.225 g, O0.7nmol),

4- (di met hyl a i di (0.15
e 10 1, DaminyorBYA Enaepctubd fidm ERlcRloky (AR bipeldhE] G A8
2-nmeth oxMomengdarﬂdxyLidaqidi (4}p¢am;alzam 1yeplh<alaRpide (Bx08plg 43})arﬁﬂjmnhc)rcmﬁy e

di ssol ved di met h for nm.) , and t| rred t enperat ure
over ni gﬂYal{a Ffang aYlecrL?‘ing (r‘i\tﬁ_‘i"“%&é"%ﬁ%@ ﬂosy{lﬁgm? Qgﬁ‘ipg%bbol’ﬁxt ure was
washed whhihpedgr (3 x 50 nL), dried (Na2SO4), filtered, concentrated under
vacuum urated with ether to yield a yellow solid (85 ng, 54%.
LCMB: mz = 480.3 15 Exanple 13

8- (4- Met hyl - pi perazi n- § yl
( 3- chl or o- 4- nor phol i rF4-
8- (4- Met hyl - pi perazin-| -y

)-am de. This compound was prepared from
4H ghronene- 20 2-carboxylic acid

hydr ochl ori de (Reference Exg rand Mercially available 3-chloro WO
03/ 037871 -72 PCT/ SE02/ 019 - nor poI i - phenyl am ne (Maybri dge) as

prepared in Exanple 12, E;jnga el | ow omﬂ’.\ﬁ110rrg'= 739, LCMS -
y -

mz = 483.5 Exanple 14 5 |
8- (4- Met hyl - pi per azi n- 1- 0Xx0- 4H chr onene- Np 5)4 ic acid

(4-thionorphol i n-4-yl - phen | )-am de. This conpoun&o srepared from.
8- (4- Ykt hyl - pi perazin-1-yl)- 4 0x0- 4H-chronmene- 2-carlaxylic acid

hydrochl ori de (Reference Exanple 1) and _4-thi.onor phol n-4-yl - phenyl am ne
(Ref er eﬁr,MetER’é)ﬁﬁK‘é n@)ﬂﬁ%%r)é%%é%ﬁ%@@%? -Garaxylin acid [9644 ow sol i d.

(55 10 B% '%fgﬂ 15 :
8- (4- Nbfl%_fh%%per az er%?iiﬁ?g chronene- 2- carboxylic acid
(2, 5- di et hoxThit-compopinbwasprépatkd frloeng-metlaxiyel(4-methyl-piperazin-1-yl)-4-oxo-4H-

chromene-2-carboxylic acid (4-piperazin-1-yl-phenyl)-amide (Example 43) and commercially

10 available dimethylsulfamoyl chloride (Aldrich) via the parallel synthesis described above. MS
- base peak at m/z =585 by positive ion CI
Example 47

o >r~
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-ox0-4H-
chromene-2-carboxylic acid (4-piperazin-l-yl-phenyl)-amide (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



15 This conmpound was prepared from

8- (4- Met hyl - pi perazi n-1-yl) - 4- oxo- 4H chronene- 2-carboxylic acid

hydr ochl owoade/o§Bef er ence Exanpl e 1) and commerci al |y avai lpalbls€0201587

di et hoxy- 4- nor phol i n-4-yl - phenyl am ne ggAl dri ch) as prepared in Exanple 12,
yielding a yellow solid. (80 ng = 50%, LCM5 - mlz = 537.6 WD 03/037871
-73 Exampl e 16 PCT/ SE02/ 01987

8- (4- MegRympki 41 azi n-1 -yl ) - 4- oxo- 4H-chr omene- 2- car boxyl i ¢ aci d

(4- cyanormet Eyl phenyl)- am de. 5 This conpound was prepared. from

8- (4- Met hyl - pi perazi n-1 -yl )-4<pxo- 4H chronene- 2-carboxylic acid
hydr ochl ori de (Refe?oce =xanple 1) and commercially avail abl e (4-
am no- phenyl ) -acet oni tri j ch) as prepared in Exanple 12, yielding a
yellow solid. (65 ng = @ =

8- (4- Met hyl - pi perazi n- 1-
(1Hindol - 5-yl)-am de. qr epared from

8- (4- Met hyl - pi perazin-1 - fene }\L\‘arboxyllc aci d

hydr ochl ori de (Referenc rrpl e 1) and coma}\il y avail able 1H

i ndol -5-ylam ne (Al drich S prepared in Ex Nielding a yell ow
solid. (35 nmy = 15 29%, |[LCMS - m z 401. 6 Exanplfe 180D 03/ 037871 -74
PCT/ SE02/01987 8- (4- Met hyI pi per azi n- 1 yl) - 4- oxo- 4P+chromene 2- carboxylic

acid [4 1- nor lin-4- hanoy] ) de. Thi ound was

pr epar efl f"r(élr‘f{(gl\’?ﬁh%tghé mﬁfhéfEP‘QETaﬁm'll%“PS\; ‘Jt{dg TOMEY. ‘ry n‘Eﬁ anoylicar poxyl i ¢
acid hygﬁ]%jy 1- (4-am no-phenyl)-1 5

nor phol I n- ?Péﬂrgfﬂlg%%ﬁéq@%gghgxegmﬁqi4 as 1prepar ed in Exanple 12,
yieldbng a {bislcompswid was mr@parn@frﬁmldiﬂgethom@&f{*mnﬁlx -pipgraZingl EM@HQ

Dl (2 eetbmebrarca s Mo kP Sti e | YRR iy fRNanplY b5 Fandofhmerciatly

available ethyl isocyanate (Aldrich) via the parallel synthesis described above.
MS - base peak at m/z =549 by positive ion CIL.

1 ﬁYQ

N
K/N
| I 9
10 ©
4-[4-({1-[6-Methoxy-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromen-2- yl]-methanoyl}

Example 49

\
/o
)

7

/
\

ammo)-phenyl]-plperazme 1-carboxylic acid cyclohexylamide.
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 cyclohexyl isocyanate (Aldrich) via the parallel synthesis described above. MS -
base peak at m/z =603 by positive ion CI



Thi s conmpound was prepared from

8- (4- Met hyl - pi perazi n-1-yl)-4-o0oxo0-4H chronene- 2-carboxylic acid

hydr ochl owiods/o¢Ref er ence Exanpl e 1) and commercial |y avai [patris&Eoze1987 6-

di met hyl - nor phol i n-4-yl') - phenyl am ne _gyaybri dge) as prepared in Exanple 12,
yielding a yellow solid. (60 ng = 42%, LCVS - mz = 477.6 15 Exanple 20

8- (4- Met hyl - pi perazin- | -yl)-4-o0xo-4H chronene- 2-carboxylic acid
[4-(4-f1ﬁ_#%ﬁrer§0enoxy) - phenyl]-am de. This conmpound was prepared from
8- (4- -prperazin-|-yl)-4-oxo-4H chronene- 20 2-carboxylic acid

hydrochl ori de (Reference Exa
03/ 037871 PCT/ SE02/ 01887
prepared in Exanpl e~12,
mz = 475.6 Exanmple 21 f
8- (4- Met hyl - pi perazi n- 1-
-one. 8- (4-Methyl -piperazj
hydr ochl ori de (Ref erenci
[

8 e 1) and commercially available 4-(4 WO
/5 fll_ uor o- phenoxy) - phenyl am ne (Maybri dge) as
dingy a yellow solid. (110 ng = 77%, LCMVS -

7 % ol IM™4-yl - benzooxazol -2-yl ) -chronen-4
ylh)-4 4H- chr onene- 2- car boxylic acid .
(0.332° ¢ 8bmuol ) was placed in a 25

m. 3-neck flask under dgen and treated wWith PPA ( ). The m xture was
then treated with the prey
4- am no- 3- hydr oxyphenyl m)r|phol ine (0.43 g of -85% pure~~2mmol ). The 10

m xture was stirred and heated in an oil bath to 205C for 3 hours to give a
dark liquid. The mxture was cool-ed to roomtenperature and treated with

10 L of-[4vit lef6-MsthoxyS-&-mathyl-pigetagin: bivl)-4rexo-4Bdhroraen-eydl-wetbapgyl} -
neutraljzed, Wt S i i : 7 as a solid forned.
The sol f ln%\é%%x{(}'ld_gg%sgaécs e%&}s{gbéggﬁ’aﬁ) %’é&l\?’ml#ﬁ water, air dried, and
vacuug dr i edThis conpouidwneprapareirbm Gmetholy@5(4gmethybpipkmein- 5gl)iddoxoFtid-
(10%veCH in CHC13 15 on Sﬁi’rg‘é)' showe maj Qr .C. nents at 0.5 and

Sover al Chamere-BeamoRHAC af o HoRP IAGPh B CERFIRIE ¢ ka8 CIERICRRGr at e
aqueous,, Sodi by RabSn A chioPREY A RFRES #a\thEparkilc] Washedd dds6hRd Bhie.
washed %@\?‘g?lg@ﬁbﬁé{s% th I\}\}/(il}t ero, g]l’(ld al rjdri eeceipatro egi ve eOS. 65 g of a deark
gray soM$k basd pe&ksdtomle =3Mebygmnitive dorpCGhent s seen previ ously. Mass spectral
anal ysi s shogﬁg me = 447 by positive ion Cl and me = 446 by negative ion
Cl. Thek s dissolved in 2% nethanol 20 in chloroformand it was

chr omat ogr aphed on a Megabond ¢l ute silica gel colum (10 g of Si02) using
2% nmet hanol in chloroform Theg|slightly faster Rf yell ow conponent was
concentrated to gi verO~¢ a yellow solid. d nass spectral analysis
showed nmfe = 447 as th kbl\<l positive ion Cl. The solid was

recrystallized in nethano g of ayellowsolidwith a
mel ting point of 158.1-158. 8C.~ Prolion CDC13) and CI mass
N

[;] , Sy
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6-Methoxy-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid {4-[4-(1-

pyrrolidin-1-yl-methanoyl)-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
15 available 1-pyrrolidinecarbonyl chloride (Aldrich) via the parallel synthesis described above.
MS - base peak at m/z =575 by positive ion CL



25 spectral anal yses were consistent for the desired product (mz = 447
base peak by positive ion CI and nVz = 446 base peak by negative ion C).
WO 03/ 03" 80b3e&7BSEQ2/ 01987 -76 Exanple 22 PCT/SE02/01987

8- (4- Met hyl - pi per azi n-1-yl) - 4- oxo- 4H—§ ronene 2-carboxylic acid

(2- hydr oxy- 4- nor phol i n- 4-yl - phenyl)

8- (4- net hyl - pi perazi n-1-yl) - 4- oxo- 4FLchronene 2-carboxylic acid

hydr och orld (Ref erence Exanple 1) (0.3768 g, 1.16 nmol) was placed in a
100 nmL ask under nitrogen and it was dissolved in 20 nL of DW.
The solution was treated withgriethylamne (0.49nl, 3.5mmol) foll owed by
HOBT hydrate (0.36g, 2.3mmol) |ffoll owed by TBTU (0.74 g, 2.3mmol) and then
foll oned by DVAP (0.0 Fhes\m xture was stirred for 10 m nutes and 10
then it was treated wt - 3-h droxyphenylnnrphollne (Ref erence
exanple 21) (0.228 g, D e g ure was stirred for 15 m nutes
and then it was treated vmth trlhyl (0 17 m., 1.2 mmol ). The

m xture was stirred at t enperQ@t ur exfo 4 hours and then it was added
to a solution of 50 anii gaturated aqueous odlun1b|carbonate and 50 nL
of water. The m xture tracted 4 tines w acetate, dried over
15 magnesium sul fate, filtgered, and concentrated t Wgi ve 0.834 gramof a
purple oil. The oil was |ssolved in 2 percent nélﬁgnol in chl orof orm and

el ut ea BierboosBEamnaRar TR T Pt oy =30 Bian 'Y
met hano?rb&ngm Mﬂh?lljlﬁpe]:%_y%]dj -Piférfyl13shiden was concentrated to give 0.2031

gram of an orange-yel'l'ow so Thé 'solid was di ssol ved in nethanol,
filtebfed thr Ehug lrompprent] was Izep@cqhfreme@ngrﬂmy-&(ﬂnmeuhyl-maraémnbﬁhﬁ-@zsceﬂHt 0 a
fewm vol

ot hano Pirolfige-2reafhekftic Sid P BBEragih £y BhdryBRias i ahE iy flnrcofipfisy ¢ 1

248. 4 - a%@bﬁ%op?dp}ﬂﬁﬂo%ﬂyl%rﬁi&d%dﬁ@ﬁﬁ thppahllalsyithesiy dasrived gbove.
consistent for the desired product (niz 465 by positive ion C and mz =

463 by Nbﬁgabaswealwr@m—m&yo@mmm PCT/ SE02/ 01987 - 77 Exanmpl e 23

8- (4 NEEQX Rggfra2|n -yl) - 4-oxo-4H chronene- 2- carboxylic acid

(5-e hi azol -2- yl)-am de. 5 This conmpound was prepared from

8- (4 thhyl pi perazin- | -yl)-®oxo-4H chronene-. 2-carboxylic acid
hydrochl ori de (Referenge 1) and commercially avail abl e 5-et hoxy-
benzot hi azol - 2-yl ani A€ a3 prepared in Exanple 12, yielding a yell ow
solid. (55 ng

10 0
~ 6-Methoxy-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid {4-[4-(2-
methyl-propanoyl)-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
15 available isobutyryl chloride (Aldrich) via the parallel synthesis described above. MS - base
peak at m/z =548 by positive ion CL



= 39%, LCMS - mz = 465.3 Exanple 24 10
8- (4- Met hyl - pi perazi n-1-yl ) - 4- oxo- 4H chr onene- 2- car boxylic acid
(4- br ono-woanyB)s7anm de. Thi s conmpound was prepared from PCT/SE02/01987
8- (4- Met hyl - pi perazin-1-yl)-4- oxo-4|—|—_§gr_orrene 2-carboxylic acid
hydrochl ori de (Reference Exanple 1) and commercially avail abl e 4-brono-
phenyl am ne (Al drich) as prepared in Exanple 12, yielding a yellow solid.
(1.0 g E: 750£ ,5415 LCVMS - mz = 442.4 Exanple 25 WD 03/037871 -78
PCT/ SE 8- (4- Met hyl pi perazin- | -yl)-4-0x0-4H chronene- 2-carboxylic
aci d net hyl - (4- nor phol i p-4-yl - ghenyl )am de. :
8- (4- Met hyl - pi per azi n- Joyl ) - 4- oxfjo- 4H- chr onene- 2- carboxylic¢ acid
(4-nor phol i n-4- vyl -pheny aRdde (\Exanpl e 1) (0.1046 g, 0.2332 nmol) was
placed in a 10 nL single ound,fl ask under nitrogen. The solid was
3 = | ow ion was stirred at
roomtenperature and treated with one po iym hydride (0.011 g
of 95% 0.44 mmol). The mENEe evol%@ed me a red solution. It
fo
-8

was stirred under nitroge 20 minutes and tlhen it was treated with

i odonmet hane (0.0 15 ni, g, 0.233 mmol). Orhe mixture was seal ed and
stirred at roomterrperaturelfor 18 10 hours. The reaction m xture was
concentrated to renove nost 'of the DMF (35 C bath @0.5 mm) to give a dark

oty et SR Fibe s Qo £k B Gl B Rark B HER (Y, T "B

concentma: dliﬁ.ﬁ-}gghaﬁm{lbygﬁhﬂergﬁan}-m-phedr»e%c-?mwdegI asg. dThedgl azs Wﬁs
triturated wt, iethyl ether, filtered off, 15 a ried u r high_ vacuum
to give 0.03Bs gorgpousd;wuas Igewqrfeﬁ fippy 'Wht?f‘yfzé.“@e‘?‘ylzﬁ@?@z’é?ﬂyﬁfr“o?’%“ and
Cl mass 3l e S ; | ; =
463 by angieie 2baBORUGRRLENBAN! Sh R ) AP CSC £9) BCHllortiohy

-yl ) - 4- avadabléimoploiaad-@roaryb olyptide (Aldrich)(\8a thegapdilsl synthisisl desqrtbed pbyveani de.

Thi s coympoynd was prepar from.8-(4-Met hyl - pi perazin- 1
-yl)-4- diéﬁﬁﬁi&ﬁﬂﬁg-—sggéamﬁ')?ﬁ god’ i d hydrochl ori de (Reference Exanple
1) and BxsmpRsl i n-4-yl - phenyl am ne

25*@@

0]
N
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6-Fluoro-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid (4-morpholin-4-

yl-phenyl)-amide. 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 4-morpholin-4-yl-
15 phenylamine (Reference Example 20) as prepared in Example 1, yielding a yellow solid. MS

(M+H) m/z = 467



(Reference Exanple 18) as prepared in Exanple 12, yielding a yellow solid.
(120 mg = 86%, 25 LCMS - mz = 449.5 WD 03/037871 PCT/ SE02/ 01987 -79
Exanpl e 2w083/048kkt hyl - pi perazi n- 1-yl ) - 4- oxo- 4H chr onene- 2CasEbDXYRT ¢ aci d
(3 -cyano-4-norpholin-4- yl-phenyl)-angqe. 5 This conpound was prepared
from 8- (4- Met hyl - pi perazi n-1-yl ) - 4- oxo- 4H chr omene- 2-carboxylic acid

hydr ochl ori de (Reference Exanple 1) and 5-am no-2-norpholin-4-yl -

benzoni i ference Exanple 15) as prepared in Exanple 12, yielding a
yel | ow Exph .le(ﬁﬁzo ng = 82%, LCM5S - mz = 474.5 Exanple 28 10

8- (4- Met hyl - pi perazi n-1-yl) - 4- d&ko- 4H chr onene- 2- car boxylic acid
(3-fluoro-4-norpholin-¢- vyl | )-am de. This conpound was prepared from
8- (4- Met hyl - pi perazin- 1 Qxo- 4H chr onmene- 2-carboxylic acid

hydrochl ori de (Reference plell) ad 3:{!uoro-4-norpholin-4-yl 15

phenyl am ne (Reference Exaxygl e @ AS pPryepared in exanple 12, yielding a
yel low solid. (120 ng = 83 , 7. 6 Exanple 29 WO 03/037871

- 80 PCT/ SE02/ 01987 4-[4-(

1-[ 8- (4- Met hyl - pi per azi n-{1-yl|) - 4- oxo- 4H chr oneh- 2- ¥I ] - met hanoyl

}-am no) - phenyl ] - pi peraz <1-carboxylic acid ~hufyl ester. This
conpound was prepared from|38-(4-Methyl -pi perazi n-| 0\7 )‘04- 0x0- 4H chr onene-
2-carboxylic acid hydrochl ori de (Reference Exanple 1) and

4- (4- anbrmnabmw-ﬂqem},pﬁrpa;amel ) - 60Xk drherCl-darbBx flicueid/l4-@st er _
(Reference Exan;pl e 17) as prepared in exanple 12, yielding a yellow solid.
(260 ngmettmaesulfohyivEperaninzl -#l)phenyd]-Exidepl e 30

8- (4- Met hyl -piperazin-1-yl)-4-o0xq-4 - 2-car | i,d _

(4 pi o aoi napiFoRDolad i ofepad Bl b ScIRTA-eiOr ABEkL -5 abroant-

1- [ 8- ( 4chMahieyb-2riapsxght Acild hyliocHiofide (ReferehteOPeiinple $) ind{hartish¢sutfonylo) -
phenyl ] - pi perazi ne-1-carboxylic acid tert-butyl ester (Exanmple 29) (160 ng,
0. 3 nmoPipefgin-1-y)-phenylamine (Reference Example 12) as prepared in Example 1, yielding a

yellow solid. MS (M+H) m/z = 544
Example 57

0
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6-Fluoro-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid [4-(4-acetyl-
piperazin-1-yl)-phenyl]-amide. s
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



di ssol ved ethyl acetate (20 nmL) and cooled to OC. HCO gas was bubbled in
slowy for 2 mnutes. A solid began to precipitate. Methanol (3-4 nL) was
added to wpaswsMer this solid 15 and HO gas was bubbl ed i RCTSEIBEMOSher 2

m nutes. The m xture was concentrated @Qder reduced pressure and
triturated with ether and dried under”YVYacuumto yield a tan solid (100 nyg,
76% . LCMS/ mlz = 448.6 Exanple 31 20

6- Met hoxy- 8- (4 gethyl pi perazi n-1-yl) - 4-oxo- 4H chr onene- 2- carboxylic acid
(4- nnrpﬁé@ﬁHL—é— phenyl)-am de: WO 03/037871 PCT/ SEO2/ 01987 -81

6- Met hoxy- 8- (4- N@thyl-piperazin-leyl)-4-0xo-4k#chronene-2-carboxy|ic acid
hydr ochl ori de (F@ferenceiﬁx ple B) (3.0g, 8.5 mml ), TBTU (5.5g, 17 mml),
1- hydroxybenztriazole (2.6 ‘ ¥ 4- di met hyl am nopyri di ne (0. 05g,
catalytic) and comerciall bEL4 yl-aniline (1.66g, 9.3
mmol ) were dissolved in 5 dhrg F : C ). Triethylamne ( 3.5
m., 25 mmol was added and thib & l at roomtenperature for 17
hours. The reaction m xture ?”Vjcuunl and t he residue
was partitioned between chljorof prm (400 nm) and turiat ed aqueous sodi um
bi carbonate (50 nlL). The or it | ayer was separi%eﬂ()drled (Na2s&4) ,
vacuumfiltered and concentrated under vacuum The residue was purified by
chromat ography on silica eluted with 2 10 5% net hanol in chl orof orm and

ren ! IS Y SRR Yl B YO ROY R box{ile £ill (Fotfidrga- LOVS -

6- Met howO@hélﬁx.nm-bMénym)-mfdazl n-1-yl)-4- oxo 4H chrorrene 2- car boxylic acid
[4-(4- 15 met hanesul f onyl - p| perazin j‘?‘ﬁ%l {W é)rrpound was
preparfed fr orf-Blupe-$rédricthyl-pineEaziil - Yb’% oKg e- “CBQIS’X paci

h
on OMe D G lﬁ?@é#{{:ﬁreﬂgé Edbiele 35 ?ﬂs@ﬁhg% ATRbRIENS,

oRI{¥40
4-(4-me pI per az phenyl am ne "( Ref er ence Exgrrpl e 12)
as prepang QOnmi)a@(lé{-B,en;utnimbil—ﬂgyth N,N MNopentemethyleBSARGUWEl , M) mz =

556 20 Etét%a lo?ob%:;’ate 9 31413,30?§7 01§3% F %So%g)ggdme (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

E;) @)

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



6- Met hoxy- 8- (4- Met hyl - pi per azi n-1-yl) - 4- oxo- 4H chr onene- 2- carboxylic acid
(3 -chloro-4- norpholin-4-yl-phenyl)-am de. This conpound was prepared from
6- Met hoxyw®-0343718et hyl - pi perazi n-1-yl)-4-o0xo-4H chronene- 2casEboxyii ¢ aci d
hydrochl ori de (Reference Exanple 2) ang commercially 5 avail abl e

3-chl or o- 4- nor phol i n- 4-yl - phenyl am née ybri dge) as prepared in Exanple
12, vyielding a yellow solid. (45ng = 31 %9 LCVMS - nmfz = 513.5 Exanple 34
6- Met hoxy- 8- $4- t hyl - pi perazi n-1-yl) - 4-oxo- 4H chr onene- 2- car boxyl i ¢ aci d
(3-f|uoé§Jﬂﬂﬁﬁdnprpholin-4-y|-pheny|)-anide. Thi s conpound.was prepared
from 6- met hoxy- 8- (4- Met hyl - pi perazi n-1-yl)-4-oxo-4H chronene-2-carboxylic
acid hydrochl ori de (Referepce agpl e 2) and 3-fl uoro-4-norpholin-

4-yl - phenyl am ne ( Ref erence fxanpl e| 16) as prepar ed in Exanple 12, yielding
a yellow solid. (55my = 61% | 497.ch - 15 Exanple 35

6- Met hoxy- 8- (4- net hyl - pi perazi h-19/1) 4-0 AH chr omene- 2- car boxyl i ¢ aci d

(2- met hoxy-4- norpholin-4-yl- nyl ) - am de ki onpound was prepared from
6- met hoxy- 8- (4- Met hyl - pi peragzin-| | -yl)-4- oxo-@O chronmene- 2- car boxylic
acid hydrochl oride (Referenc anmpl e 2) and comugePcially WD 03/037871 -83

PCT/ SE02/ 01987 avai | abl e 2-met foxy- 4-nor phol i n- 4-yl - phenyl am ne (SALOR) as
prepared in Exanple 12, vyielding a yellow solid. (55ng = 38%, LCMS - mz
= 510. 5 6BxadBl £ (438ethyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid (3-cyano-4-

6 Met hoxy- 8- (4- net hy P' per azi n-1-+yl ) - 4- oxo- 4H chr onene- 2- car boxylic acid
(4- thi P @HW—D!IGW JIEAS ) - ani de. This conmpound was pr epared from

6-met 8- d
yar oot or 1 ad RErEr e HRERRER T & T e e T e e
(Ref er eohentenadtpiathokg)ic asid hyépahlodde (R&mnq:ﬂ Example $) slddi-amine-3atormhelisel i d.
10 (99 1 = 4

o- Wbt noRIMPETEITNETgr e A 1) PG 1 Pl i IR 1lidci o
[4-(2, 6 ,grgngugb/ W@N@Jﬂfﬁ:xb)whenyl] am de. 15 This conpound was

prepare 6- net hoxy- 8- (4- Met hyl - pi perazi n- 1-yl ) - 4- oxo- 4H
Exam le 61
o]
o]
N
10 |

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-
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



chronmene- 2-carboxylic acid hydrochl oride (Reference Exanple 2) and
comercially available 4-(2,6-dinethyl-norpholin-4-yl)-phenyl am ne

(Maybri dgep OalssxsnEpar ed in Exanple 12, yielding a yell owPS®ISER/01080nmg =
49%, LCVM5 - mz = 507.5 WD 03/ 037871 84 Exanpl e 38 PCT/ SE02/ 01987

6- Met hoxy- 8- (4- et hyl - pi per azi n- -ylz =4- 0x0- 4H- chr onene- 2- carboxylic acid
(3-nmorpholin- 4-yl- phenyl) am de. 5 Thi s conmpound was prepared from

6-net h I ekt -EATBHVEO Acid- (4 {n-4 acid
hydr oc%f(%[r. Xié (%’%{;&M&I iilﬁzl *lekzwoéﬁg:cg%gtor phol i n&% ( phenyl am ne
(Refergm@bmﬁthmkb 18) as prepared in Exanple 12, y|eId|ng a yellow solid.
(80mg = 60%

O et s ar e D P28 ey Bl L g o
{4-[4- (c%rormﬂéf%éfb&smla)crdmmcﬁ?drme (Refeydnbe Ehgayle 4) an@mrd@rphami-s-yf—o mpound
was prepared from 6-nmet hoxy- 8- (4- Met hyl - pi perazi n- 1- 4- oxo-4H

chr orﬁem@eﬂylmm@yfemca@xeunpm%@ﬁp@par@é i plede @e@mvélm sodidel

2-[4-(4- %éeqyl) pi perazin-1-yl]-ethanol (Reference Exanple 19) as
pr epar ) 2, yielding a yellow solid. (80ng = 60%. np =
211.5-a§&g§ﬂ@@gc ), M5 - base peak at nmlz =492 by positive ion and nmz
=490 by negatrve ion CI WO 03/037871 PCT/ SE02/ 01987 -85 Exanple 40

6- Met hoxy- 8- (4- et hyl - pi per azi n-%- yl ) - 4- oxo- 4H chr onene- 2- car boxyl i ¢ aci d
[4-(1- norpholin-4-yl -ppe phenyl ] -ami de. 5 This conpound was
prepared from 6- net hoxy- 8- plpera2|n | -yl)-4-o0xo-4H

chronene- 2- car boxylic acid ( Ref erence anple 2) and

1- (4- am no- phenyl)-1- norphofi n-Q ) (F{(\EX ce Exanple 14) as
prepared in Exanple 12, vyi el y id. N(170mg = 80%, LCVS - niz

507.5 Exanmple 41 10
6- Met hoxy- 8- (4- met hyl - pi perazi p- 1-yl ) - 4- oxo- 4H- hr onene- 2- car boxylic acid

(3-cyano- 4- N
|
6-Methyl-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid [4-(1-
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

/ N\
\
4

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-



nmor phol i n- 4-yl - phenyl )-am de. This conpound was prepared from

6- met hoxy- 8- (4- Met hyl - pi perazi n-1-yl)-4-oxo-4H chronene-2-carboxylic acid
hydr ochl owOda/0§Ref er ence Exanpl e 2) and 5-am no- 2- nor phol iPOT/SEB2/01987

4-yl -benzonitrile (Reference Exanple ) as prepared in Exanple 12,
yielding a yellow solid. (120ng = 57, LCVM5 - nmlz = 504.5 WD 03/037871
-86 Exanmple 42 0 PCT/ SE02/ 01987 4-[4-({

1-[ 6- Met hoxy- 8- (4- et hyl - piperazin-1-yl)-4-0xa-4 ro - 2-v|.] - methanoyl } -
2t no) AHTY TSR A FGE ERamBle s Pk i b e e D E g roias SoERHeE
6-nethq¥xq§1g§hg§knxj-piperazin-l-yI)-4-0xo-4k#chronene-2-carboxy|ic acid
hydr ochl or 1 de %Reference Exanplé 2) (1.04 g, 2.93 mol) was placed in a 250
m 3- n@damplé 68k under nitrogen and it was dissolved in 50 m of DWF. The
solution was treated with triethylamne (1.22 nL, 8.79 nmol) foll owed by
HOBT hydrate (0.90 g, 5.9 mol) fijol lowed by TBTU (1.88 g, 5.9 mmol ) and

t hen fol |l owed by DVAP (0lNQ56~g. _O°
10 minutes and then it was s ith 4-(4- Am no- phenyl) - pi perazi ne-| -
carboxylic acid tert-butyl 2 d Exanple 17) (0.81 g, 2.9 mol).
The m xture was stirred for £ en it was treated with
triethylamne (0.41 nL, 2.9 ). The ' Q stirred at room
temperature for 18 hours afid then it was concenffated (1 mm Hg pressure,

45 C bath) to give a dark I quid. -The concentrade\%as treated with 80 nL of
15 saturated aqueous sodi um bi carbonate and extracted wth ethyl acetate
formng a suspended vyellow solid in the organic |ayer. The solid was
filtered off, washed with diethyl ether, washed w th water ag&ﬁxacuum

dri ed (@Chlon-Be4pmetbymiper@ind o) wxgraFechrogengnpertscylic agid (F-mgmrhaling- M p.
:232.3-%35.8 g. Qkoton NMR and CI nass spectral anal yses were consi stent

for thé’ﬂ’g?$'ambroduct (mMe = 20 578 by positive ion C and me = 576 by
negat i VEhis eéimpaund wdd@repatkadiiam bashioro:ga@-methyhpipexzina -yh-4abxdidlt hyl acet at e,
dried over magnesiumsulfate, . filtered, and con trated t iye,1.35 gram
of a daﬁhko@w%smb@sylxctacwdmm%t@ap%ﬁnfﬁ%éFI&P\%SfS an@ﬁﬁﬁ?mgﬂg’%ﬂy}bv\ed to

stand ' J gk bhitphRH TR BxamhPR 1S Yelding'@gelfdw §dtided of f,
vvashed%ﬁebﬂgﬁ%ﬁﬁﬁﬁcﬁé&??ﬁg%ﬁﬁmgu81 dri edxat igrr‘éoor9fi1 ten%\g?at ure to give
0. 48106 IgCWi® -afvza= £8.3el | ow solid. C nass spectral anal yses was consi st ent
for the desized product (MZ = 578 BY positive ion CI AND MZ = 576 by
negat i ) .

CH, O

%&YQO

O
N

l v
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-oxo-4H-
chromene-2-carbo*ylic 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



WO 03/037871 -87 Exanple 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
(4- pi per a@Dr3/0378y1 - phenyl ) -am de. 5 The 4-[4-({ PCT/SE02/01987
1-[ 6- Met hoxy- 8- (4- et hyl - pi per azi n- 1 ? b)- 4- oxo-4H-chronen-2-yl ] -
met hanoyl } - am no) - phenyl | - pi perazi ne-l-carboxylic acid tert-butyl ester
(Exanmpl e 42) (0.792 gram 1.37 mml) was placed in a 50 m round flask
under and it was dissolved in 15 m of nethylene chloride. The

ol u UEQ&H fe &7 eated with 15 ml of trifluoroacetic acid (195 nmol) to give
a dark sol ution and it mas\.tlr ed at roomtenperature for 18 hours. It was
10 concentrated to give a bfownyfoam The foamwas treated wwth 30 m of

i icarborate and it was stirred at roomtenperature

as a yellow solid forned. solijld was filtered off, washed several tines
with water, air dried and\dri acuum (0. 1 nm Hg pressure) to
.6-204.7 C. Proton NVR and C
mass spectral anal yses mereNconS|stht f desired product 15 (nmfz =
478 by positive ion Cl anf m 476 by negati®e ion Cl). Exanple 44-54 The
foll ow ng exanpl es were ptepa ed in parallel by acyhation of
6- met hoxy- 8- (4- net hyl - pi peNazi n- 1-yl ) - 4- oxo- 4H ¢thr onene- 2- car boxylic acid
(4- pi perazin-1-yl - phenyl) am de (Exanple 43) in an Argonaut Quest
synt hesi zer. 20 The piperazine side chain was derivatized in parall el
f ashi onS-atiaxyes- &rmtldm-pfp@raam-l -yb)eree-d HagHrgmanex 2 icatblos ylaaadich (4-mgrrdetin-
sulfonaa Eghreﬁﬁvn The resins used were Argonaut Tech pol ystyrene am ne
resins. "B ]eﬁest tube was charged with 0.010 gram (0.021 nmol) of
the sgartingTiys bblﬁb&ﬁfd&idsrlﬁ%ﬁﬂéh f6th memaww(anﬁemw-ageﬁanf1oy1bawad> -4- 4
equi val ents (0.08 nmol S-DI EA resin (diisopro enzyl am ne PS resin)

to scavengmene?: CPaKbIOX}’lE‘a@I*F1 hyssechieride (Reference Hixamplg )I‘fmélr"l1 merpholintdodt de,
|
Tt b e P Gretlibnd RENBIIG ot frep Sl BEREE 1211 RRAT yoith URKLIY 2

sti rr edmger 5@oNDMOMS ain/z edm9denperature. The m xtures were then opened WO

03/ 037871 PCT/ SE02/ 01987 -88 and treated with about 4 equivalents (0.08
mmol) of PS-trisamne resin (primary anmine PS resin) to scavenge any

exce t4.. I d
18 P i ] QOIS AR A pan R S

—

stirred
concent siatiledint slrugﬁuveetot&mnmﬂ&sdhsiei%

Example 68

N N\H/\/OH
| o)
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-methy1-piperazin-l-yl)—4-oxbo-4H-chromene—2-carboxylic acid (4-
piperazin-1-yl-phenyl)-amide (Example 43) (1.5 gram, 2.12 mmol) was placed in a 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



The products were characterized by HPLC nmass spectral analysis and were
found to be 5 greater than 90% pure by HPLC. The conpounds were submtted
to the 5-wiblobokismdi ng assay for determ nation of 5-HT reeeptsan2/miosmi ng
affinities and selectivities. Exanpleygg_0

6- Met hoxy- 8- (4- net hyl - pi per azi n-1-yl ) -4- oxo- 4H chr onene- 2- carboxylic acid

[ 4-(4- 10 propionyl-piperazin-1-yl)-phenyl]-amde. This conpound was
prepare = (4=t vl

chr omsn%ll éw%bogﬁk%&géﬁe?%ﬁl %grtgéz}il ﬁﬁgaﬁa&éﬂg?\ﬂ?)’) am %e é(YExarrpI e 43) and
conmer cterceytratavas tradtkd withepiucmed aquiebey sodaing Bicaibondty and thetrbmltprgsalidel

?_éng(]:rs-rlﬂflgd g%%ryl vgggurg l??t\r/a(%i'on N?hé rebs?cfu% wad punﬁea by cﬁroma:t)’o gra I}fmypo%sgllgcla\é utin%n =
6- Met h% th&oh ﬂqeﬂﬁ.ayl <RIOPSTOAR] tHer{LcdHc):ntf‘a'téﬁ( nﬁiﬁrgmr@m&ﬁ/s?n&a&mé&hwmac' d

[4-(4- et ane onyl - pi perazin-1-yl)-phenyl]-am de base peak at nmz
=570 Byecitasitd ymm a pailo® pmwmmmeﬂmﬂsﬁo@i vacegmn fog4B iiat S0°6HPOmEA was
prepare hoxy t hyl - pi perazi n-1-yl)-4-oxo-4H

chr orreng-cgégé ,,nap aclga'léf% perazi n-1-yl - phenyl)-am de (Exanple 43) and

conmer ch%%%le @/al | abl e et hanesul fonyl chloride (Aldrich) via the parallel
synt hes bed above. Exanple 46 5 N "~N OO

6- Met hoxy- 8- ( 4- et hyl - pi pera n-1-yl) - 4- oxo- 4H chr onene- 2- car boxyl i ¢ ‘aci d

[4-(4- dinethyl sulfaooyls piperazin-1-yl)-phenyl] -anide. This conpound was

prepared from 6- met hox pt hyl - pi pera2| n-1-yl)-4-oxo-4H

chronene- 2- carboxylic & ol per,q2| n: I - phenyl ) -am de (Exanple 43) and

commercially 10 avail abfé dioret hy yI chloride (Aldrich) via the _

paral | el synthesis descr|bed abo base _peak at mz =585 by positive
g

ion Cl Exanple 47 ~-N [4- ({I -[6 Vet ho -8 (4 met hyl - pi perazin- |

-yl ) -4-0xo0-4H- chr onen- | 7}- met hanoyl
N A(
| .

- 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 6-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 tert-butyl ester (Reference Example 17) according to the method

_ of Example 42 to yield (1.65 grams, 64%) of a yellow powder LCMS —m/z = 556; mp =
15 219-220°C.

Example 70

/ﬂ
)

~
O
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o
)
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\

-
T

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

0x0-4H-chromen-2-yl]-methanoyl} -amino)-phenyl]-piperazine-1-carboxylic acid tert-butyl



15 am no) - phenyl ] - pi perazi ne-1-carboxylic acid di nethylam de. This conpound
was prepared from 6-net hoxy- 8- (4-net hyl - pi perazi n-1-yl)-4-oxo-4H

chr omene-woaanbmsiyl i ¢ aci d (4-pi perazin-I|-yl-phenyl)-am decitBranpivg7 43) and
commercially available dlnethylcarb%§¥l chloride (Aldrich) via the
paral |l el synthesis described above base peak at mz =549 by positive
ion CI 20 WD 03/037871 PCT/ SE02/ 01987 -90 Exanple 48 0 4-[4-({

1 [ 6- Met hox - i perazi 0 - 2-v| ] - pgt hanoyl
Lo OE R arprEaah pevmalh B uine e mdd FLERRbias b PR wistey) SR,
conpoquﬂmgsqghepasgd from 6- met hoxy- 8- (4- nethyl-piperazin-l-yl)-4-oxo-4Hﬂ
chronene- 2- carboxylic acid (4-piperazin-1-yl-phenyl)-am de (Exanple 43) and
conmmer g:xample 74vai | abl e et hyl isocyanate (Al drich) via the parallel

synt hesi s descri bed above. M54 base peak at mz =549 by positive ion Cl.
Exanple 49 10 0 4-[4-, ({!I Met hoxy- 8- (4- net hyl - pi per azi n-

-yl) - 4- oxo- 4H chr onenF ] hanoyl }-

am no) - phenyl ] - pi per azi uoxyllc acid cycl ohexyl am de. This conpound

was prepared from 6-net 7~ € perazi n-1-yl) - 4-oxo-4H
chronmene- 2- carboxylic acid (4-pipelazi yI phenyl )-am de (Exanple 43) and

commercially 15 availa ycl oh&yl i 8 (Aldrich) via the parallel
synt hesi s descri bed aboJe. - base peak at =603 by positive ion CI WO
03/037871 PCT/ SE02/ 0198 1 Exanple 50 0 4-¥4 s~
1-[ 6- Met hoxy- 8- (4- net hyl - gi perazi n-1-yl) - 4- oxo- %/carorren 2-yl]-nmethanoyl } -
am no) - phenyl ] - pi perazi ne-1-carboxylic acid cyclopentylamde. 5 This
CONPOYUNEIFRFo- W(@-ﬂﬁﬂ@ﬂi-piﬁe%ﬁu@‘l rsq) hxy-481-EHronh& Y capboRgTie aid {4-(4-bthade 0X0- 4H
chronene- 2- car boxylic acid - pl perazin-1-yl - phenyl ) -ani de (Exanple 43) and
commrer clulfonyl-piperadin-dtilep ]o%iéﬁiﬁanecar bonyl .chloride (Aldrich) via the
paral | el synf iegh §64905b! LELBRYY Biperads-1-y§AREx PABKoHbmBAZ2 Tarbx Pl RFPT L1 Ve
(4-piperazin-1-yl-phenyl)-amide ditrifluoroacetate (the free acid of which was prepared as in

Example 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
mmol) portionwise (0.1 mL ata time) over 15 minutes and allowed to stir at room
temberature 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

E;] SN

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



Exanple 51 10 O

6- Met hoxy- 8- (4- net hyl - pi perazi n-1-yl) - 4-oxo-4H chronene- 2- car boxylic acid
{4-[4- (1-wpysnsisrdi n- 1- yl - net hanoyl ) - pi perazi n- 1-yl ] - phenylCT}SE0AMSE. Thi s
conpound was prepared from 6- nmet hoxy-f2(4- et hyl - pi perazin- 1
-yl)-4-o0xo0-4H chronene- 2-carboxylic acid (4-piperazin-I-yl-phenyl)-an de
(Exanple 43) and commercially 15 avail able 1-pyrrolidi necarbonyl chloride
(Al dri cianyil@76)10.69ak@ht &l 0smfoNesasplabed o b flask witt2s. mL VBCH,ORaad peak at
mz =575 by positive ion Cl. W 03/037871 PCT/SE02/01987 -92 Exanple 52

6- Met hoxipthglaminered: 3y mLnd &y mmoh-andpropionyd gBlorife ¥ap addsdd 025 dnk.Hokimad) aci d

AT 4. iy o P07 e AR
tonpourtTAHRATIA Ao st cBiih bbiacyey L 20 BRGE eSO i puefLy
chrone n@mi&fl@tagxlapbfy })h ﬁilliaa: ;mtiﬁgwﬁ;ﬁhfm la?'thamlil-iyllclhhdnﬁoym_) télanMiEe(nfEatexh@h_an43)h and
commerci a avai | abl.e i sopropyl sul fonyl on or | ri t he
par al ¥ g §§Pﬁ¥$qﬁ@s ilhedesidyg ‘Hé“gmél‘%\?é .""‘thl\?s%@r "5‘%{1’% Q‘Cgﬁétﬁﬂ Wé&‘ (l('ﬁ\lgﬂ i“B%gzebQ{i{gbsi tive

ion Cl. i der whi dried under hi for 48 h at 45°C
6 Vet heSTERLA g 3iclPa dellow powder,which was dried under high vacuury for 48 hat 45°C

{4-[ 4- (260 m) iy IMPrapaneypll.- pi perazi n-1-yl ] -phenyl } -am de. This conpound
was pr eEar ed from 6-net hoxy- 8- (4-net hyl - pi perazi n-1-yl)-4-oxo-4H

chr onensX ] xylic acid (4-piperazin-I-yl-phenyl)-am de (Exanple 43) and
commercially 15 avail able igobutyryl chloride (Aldrich) via the parallel
synt hesi s descri bed above. Mj - base peak at nlz =548 by positive ion Cl.
WO 03/ 037871 PCT/ SE021 . Exanpl e 54

- 1-yl ) 4:- oxo- 4H chr onmene- 2- car boxyl i ¢ acid {
-piypergzin- | -yl]-phenyl } -amde. 5

4-[4-(1- norpholin-4-yl =¥
This conpound was prepargd from

6- met hoxy- 8- (4- net hyl - pf'penazi n- -yl ) ¥<oxer4Hy' chronene- 2-carboxylic
acid (4-piperazin-1-yl{phenyl)-am de (Examl e ) and Qﬂ_ﬂmsrcially

avai | abl e nor phol i ne-4-carbonyl chloride (Adric vid the parall el

synt hesi s described abové. 5

10 6-Fluoro-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid {4-[4-(3-
hydroxy-propanoyl)-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 (4-piperazin-1-yl-phenyl)-amide and -propionylactone using the
method described above in Example 68 to yield 65 mg of a yellow 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

) k@@

|
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-oxo-4H-chromene-2-carboxylic acid hydrochloride
Reference Example 1 (227 mg, 0.69 mmol), triethylamine (2 equivalents, 1.389 mmol, 0.193



M5 - base peak at mz =591 by positive ion CI. Exanple 55 10

6- Fl uor o- 8- (4- net hyl - pi per azi n-1-yl) - 4- oxo- 4H chr onene- 2- car boxylic acid
(4- nor phoWwDr34378y1 - phenyl ) - am de Thi s conpound was pr epared/SEnZIOMIS7

6- Fl uor o- 8- (4- net hyl - pi per azi n- L#? 4- oxo- 4H chr onmene- 2- car boxyl i c acid
hydrochl ori de (Reference Exanpl e 3) 3 - nmor phol i n-4-yl 15 phenyl am ne
(Reference Exanple 20) as prepared i n Exanpl e 1 yielding a yell ow soI | d

'E\S/B Fl uor"gkb d‘_ 46§1h\é§hgglflgg’légz&6§ E@&(é rF 3%%@12 car%@?yrﬁtc aci d

[4-(4- grethansemiduadty| Th RestRA was allow)éh)to Pl iy Izjz°c ad %orﬁhoﬁhbbemonmound
was prepared from 6-Fl uoro- 8- (4- net hyl(Qj& perazin- - 4- 0x0- 4H

chrone rw*dz(i)cbmbmhy]l 4|5Gn$)cmrmﬁymhymlé¢ Imés 8 r7§HE%1¥ R4 HHLEN(S mhywere

4- (4- | h 12
s pr opnemant e PP R RS By ) hoyEy PRYAEAEASRRELARGR (FIRARLE 1)
EXE lmfﬂ r@séuxgez tﬁ} rg:s1dtlle was partitioned betweenA}N methzrlzfsuﬁomc acid and etherb Thelamd .
uor o- ne i perazin - 4- 0x0- 4H chr onene- r i c_aci
4.4 dneeyn im0l g oLy (e BT e SXTHTES BoSte JALoRRRar od
from 6- % cﬁxe z'Mgg zlnd@oﬁ&@?(ﬁ{e'a gx)eaé deﬁ?ﬂes@ﬁi’e t6 Wa@@%'}@l‘lc%w g@ipoxylic

aci d hy13¥ Por et ence 4-am no
phenyl )wmlcp a8 fitrkher pytifiecewith sibice cl(lrlaﬁfam@ardﬂ \Exw@jﬁéla IQ}Wca@HgﬁHpa C&Cls.n

D € et e Baont ot BrodfB: (s 13155 57 PR IRULIEEL 90
6- Fl ypr o8- (4- met hyl - pi per azi n- 1-yl) - 4- oxo- 4H chr onene- 2- car boxylic acid
(3-chl oro- 4-

Enantiomers of 8-(4-Methyl-piperazin-1-yl)-chroman-2-carboxylic acid

(4-morpholin-4-yl-phenyl)-amide.

Example 75

N 0] N/\
) @
15 |
racemic-8-(4-Methyl-piperazin-1-yl)-chroman-2-carboxylic acid (4-morpholin-4-yl-phenyl)-
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 (0.1'7 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 (MgSOa) 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 - phenyl )-am de. 5 6-Fl uoro-8-(4-nethyl -pi perazin- |

-yl )-4-0x0-4H chronene- 2-carboxylic acid hydrochloride (Reference Exanple
3) (150 myo 080887l ), 1-hydroxybenzotriazole (140 ng, @CI/SENDOIPS7

O (1H Benzotriazol -1-yl)-N, N, N, N - pent anet hyl ene- ur oni um

tetrafl uoroborate (290 ng, 0.9 mmol )71 = (di nmet hyl am no) pyri di ne (10 ng,
catalytic), triethylamne (0.2 nL, 1.5 mmmol), and comercially avail abl e

3- chl or o- 4- lin-4-y| 10, | ani i . dj.ssol ved |
i ot by WRTERRaE0 EDe 4 ThllgVRinEERY petlhie St POEHIS BR A ARE SOk ERY S Gt "
17 h, vafeked #en BbdledBe yRHW 0B dat Rftere@ Sa/bitve 59 ni UL FelBSf rasémlc @4 or

15-30 mn. The m xture was vacuumfiltered and the resi due washed wth

wat er  suathyhpipethzinelttyechyoraan2 gasbokylisaoyd (faserrbeiio-4nyl-phegybnamidetmn e

ield). 05 z =.,501.5 Examl.e 5 . : .
5L wor 312 PG e s cohiiaTe g e was wied e shseLsePRBIOR ¢ aci
(3- f | soaQcAbedBIPROLCIME-(M+1pRep¥ J3BM de. This conpound was prepared from
6- Fl uor o- 8- (4- net hyl - pi perazi n-|-yl)-4-oxo0-4H chronene-2-carboxylic acid
hydr ochExamle 7Ref er ence Exanpl e 3) and 3-fl uor o-4-nmor phol i n- 20
4-vyl| - ph ! r . I r i e 58, vyieldin
2 Vel | oo bRyt L ARG P ofyhith 5B SRR RReRlRERGE 1 ¥ 1 1
Exanpl e 60 PEHyEEQRmRUHBN -piperazin-1-yl)-4-oxo-4H-chromen-2-carboxylate (Reference
6- Fl uor 0- 8- (4- et hyl - pi perazi n-1-vyd)-4-o0xo0-4H chro -2:ca lic acid
(3- cyangX@!m(’lﬁﬂﬁ é‘h?)%l E*?Dﬁ%VPﬁbWéﬁ asgql G inglacial 4pqtic aﬁ%ﬁﬁrﬁa%g&ﬁepar ed from
6- Fl yg" parBidf ‘e%n g%g@sbﬁ ﬁ&o‘ﬁgﬁh%&%&' Thednnte s h9mbg£fﬁ%&nﬁ?éab ayydritgs aci d

hydr ocht ori erence mpl e 3) and 5-am no-2- nor phol |

4-y| - be(s0gsi)tat i70 €C(fReF hr Brengcdncanpdted HE) amb 101% pallasiim on Exdeop (E0058g)
T B £ i o RO
From o ERGErat o i HloofiS 0 Saa ik AR b A and o T o
aci d hygraehb.ordlakne (Wi frepeatedty dddadpheths sohutidn terfcéntiated o gie ragkhict8-(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.

%QO

(+)-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

Example 76

a Y

\
/

/
—z
\

(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 p). 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.



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 - nmz =
495.5 BExsopbe3B21 WO 03/ 037871 -97 PCT/ SE02/ 01987 PCT/SE02/01987

6- Met hyl - 8- (4- et hyl - pi perazi n- 1-yl ) -4saxo- 4H chr onene- 2- car boxyl i ¢ aci d
(4-norpholin-4- yl-phenyl)-amde. This conpound was prepared from

6- Met hyl - 8- (4- net hyl - pi perazi n-1-yl)-4-oxo0-4H chronene- 2-carboxylic acid
hydr oci Qi€ 74 Ref erence Exanpl e 4) and 4-norpholin-4-yl 5 phenyl am ne
(Refe enve*%xa'npl e 20) as prepared in Exanple 1, yielding a.yellow solid.
LCVMS - mz 463. 6 Exanpl e
6- Met hyl - 8- (4 nmet hyl - pi per
[4-(1- 10 norpholin-4-yl-n q
prepared from 6- Met hyl - 8- (4 met Ny

chronmene- 2-carboxylic acid
1- (4- am no- phenyl) - 1- norghol i|n- 4-yl -

am de. This conpound was

-1 -yl)-4-oxo0-4H

i ,ehcf Exanpl e 4) and

nmet hanone| (Ref erence Exanple 14) as

@V - mz = 491.6 15

prepared in Exanple 1, vyi g a yellow soli
Exanpl e 64 | :
6- Met hyl - 8- (4- net hyl - pi perazi n-1-yl ) - 4- oxo- 4H chr onene- 2- car boxylic acid

3-fl f
( u {)088 @Ww&&myyn at}smﬁJz c%mcg@hc mkm %mne ghéh yBPaigel from

6- Met h p! perazi n-1-yl)-4-oxo-4H carboxylic
aci d hydroc mmrendmo(nms ef moomicEairMethyd pipenazin- fyl ichromanResapinxlylin acid

03/ 0378 PCT/ 198.7 h ng Ref enence Ex ) as
pr epat éé W?{P H‘rﬁﬂy eny apige @%“@%?%@@& a@%ﬁ’ﬁ&’g Exanpl e
65 G 556 o{ﬂalcﬂr&l Btiefn F@ﬁfmawmes % Xsbod, bO‘h’)%fﬁﬁeﬁM W(&aﬁ?ﬂ@oxw ic
acid (4-norpholin-4- yl-phenyl)-am de. This conpound was pr ef)ar ed fro
6- chl or7) &-af dlutedtvhigh 4 peoprepandl / i¢xand ank theglgwer (-)isomer (example 77) was
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

N

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, V-
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-m0rpholinyl)ani1_ine (reference example 20) (0.185 g, 1.14

mmol) was added and the reaction stirred overnight at room temperature.



chronmene- 2-carboxylic acid hydrochl oride (Reference Exanple 5) and

4- nor phol i n-4-yl - phenyl am ne (Reference Exanple 20) as prepared in Exanple
1, yieldiwgoaoymiiow solid. 10 LCMS-nf z=483. 3 Exanpl e 66 PCT/SE02/01987

5- Met hyl - 8- (4- net hyl - pi perazi n- 1- yI) Wﬁ)XO 4H chr onene- 2- car boxylic acid
(4-norphol i n-4- vyl -phenyl)-am de. S conmpound was prepared from

5- net hyl - 8- (4- net hyl - pi per azi n- 1- yI) 4- 0xo-4H chronene- 2-car boxylic acid
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5- Met homaat(aztedrmmywamgm@zucwdfméum 0X0- 4H chr onene- 2- carboxylic acid
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(Reference exanpl e 20) prepared in Exa yielding a yellow solid

(149 nyascaBotedtoie a WIQWﬂMEQtha@@aterWés ﬁéﬂ@d%@lb&bp splyHen wakanpl es
ncor por subst.i t uted I
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6- Met homt bfbef&tdﬂy-lyi)m pXd- aErloﬁraﬂFZycta)'bdkydmQeldWQiMrphtﬁm-SA-pheﬂyb)xqrhudc acid

g4Ntho@P AL T4 i T e S iAo IR PR SONET BRRFHR aci o
|ac99p8é5%§bé1}5%d%‘!{' ppﬁ qu@zg% ample 43) (1.5 gram 2.12 nmmol) was

of CH2C12. This suspension was treated
W|th t r ErhmpleTlane (4 equivalents, 1.2 nL, 8.5 mmol) and

PRl oo SIS e
et o s AL 289, 8 A Aot s ot bt o v
78b) (0.33 g, 1.04 mmol) was dissolved in 6 M HCI (20 ml) and heated to 100 °C for 1.5 h.

15 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 racemic-8-
(4-Methyl-1-piperazin-1-yl)- 4-oxo-chroman-2-carboxylic acid hydrochloride as a yellow
foam (0.44 g, quantitative yield) that was used as is in the next reaction. ~LC/MS (M+1)
m/z=291.

20 Example 78b
racemic-Ethyl-8-(4-methyl-1-piperazin-1-yl)- 4-oxo-chroman-2-carboxylate.

Racemic-Ethyl-8-(4-methyl-1-piperazin-1-yl)-4-hydroxy-chroman-2-carboxylate
(Example 78¢) (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 (EL, M+) m/z =
318.

30 Example 78¢
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 %



-100 all owed to cool to roomtenperature and then concentrated (1 mm Hg
pressure). The concentrate was treated with saturated aqueous sodi um

bi car bonawe oansisthe resulting solid collected by vacuum fcirSeaz/o1e87 The
resi due was purified by chronatograﬁﬁi n silica eluting wth 2% net hanol
in chloroform then concentrated (I Pﬁ “pressure). Then triturated with 5
either to yield a yell ow powder with was dried under high vacuum for 48 hat

T o 71 aelbun onshsp | pkvartided. D ikt ol A eRBorRs o § P HRRaBy 1 ) - o

m no) - gﬁﬁﬂ kcRpeRazi ne- I-carboxyllc acid tert-butyl ester. This
corrpounégb sl pygpgﬁgd from 6- Fl uor o- 8- (4- net hyl - pi perazin-1|-yl)-4-oxo-4H

chr onene- 2- chbevagliorcwasalibweddo codll teicdtalysRehefiliered afk thepbhitish vend 4
Exanp! e COTPMERED AR B kASe ey ool sochf BBt v e Bl ey
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4-[ 4- y pi pérazin-
-yl)-4 mmaﬂd-ﬁﬁiﬂ-af(énaetlzylehpipovayinrbylécﬂdny(imxymhmnmmanboyylam(éﬁg' g) 9@ni de.

Tl on P by A A velon BiL D it e Ryl 820,

0X0- 4H gl¥a m@- Yyl ] - met hanoyl } - am no) - phenyl ] - pi perazi ne-1-carboxylic acid
tert- buf?ﬂjﬂgg 03/ 037871 -101 PCT/ SE02/ 01987 ester, as prepared in Exanple
69, using the nethod of Exanple F to yield a ye||OM/SO|Id LCMS - mz =
466. Exanple 71 5
6- Fl uor o- 8- (4- net hyl - pi per aj I-yI) 4- 0x0- 4H chr onene- 2- carboxylic acid
[4- (4-ethane sul fonyl - pi per NobeRy| ] - ani de. 4-[4-({

1- [ 6- Fl uor o- 8- (4- et hyl - pi per gzi ) -4 )- 4H- chr onene- 2- car boxylic acid
(4- pi perazin-1-yl - phenyl)-a ditrifluo atg (the free acid of which
was prepared as in Exanple{70)) (4.0 grans, 5.7 |) was placed in a
flask with 50 nL of CH2Cl12 aniy 10 triethylam ne™~3.2 nL and 23 nmmol) and

et hyl sul fonyl chloride was added (0.6 nL, 6.35 nnDI) portionmﬁse (0.1 nm

at a tine) over 15 m nutes and | owe I
10 8- 4-Methyl-p1pera21rr]1- 1-yl)-4- oxo-glroman ca(r)boxy ic a01d (4-morphohn-4 yl-phenyl)-

amide (faster running isomer).

The enantiomers of the racemic-8-(4-methyl-piperazin-1-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

o)
N

I
8-(4-Methyl-piperazin-1-yl)-4-oxo-chroman-2-carboxylic acid (4-morpholin-4-yl-phenyl)-
20 amide (slower running isomer).
The enantiomers of the racemic-8-(4-methyl-piperazih-1-yl)-4-ox0-chroman-2-
carboxylic acid (4-morpholin-4-yl-phenyl)-amide(100 mg, 0.22 mmol) were separated by the

use of a chiral column (ChiralPak AD, 5 cm X 50 cm, 20 ). The isomers were eluted with a



tenperature for 20 hours. The reaction was concentrated (1 mm Hg pressure)
and then saturated aqueous sodi um bi carbonate was added and extracted with
CHC13. Thwoasmarsit fractions were conbi ned, washed w th gatmsrar/edssodi um
chloride, dried (MgSO™) 15 concentrat (1 mmHg pressure) to give a yellow
solid which was recrystallized from~ hanol to give 1.33 grans of product
LCMS - mlz = 558, np = 233-234C. Exanple 72 O

6- Fl uor o- 8- (4- net -pi perazin- 1-yl)z4-gx0- 4H chr onmene-.2- car boxyl i ¢ acid
o (e paient gf -5 Y BB adth et TRe P S tRaite A S whiie

1- [ 6- Fl y40fdq38 e niped 1IRIC ddche L @zMs: (M¥1))m/4 =431 4H- chr omene- 2- car boxyl i ¢ aci d
(4-pi perazin-|-yl-phenyl)-am de ditrifluoroacetate (the free acid of which
was preBsamglel i n WO 03/ 037871 PCT/ SE02/ 01987 -102 Exanple 70) (0.69
grans, 1,00 nmol) was pl aced iQ)a flask with 25 nL of CH2Cl12 and
triethylamne (0.56 nL and 4 I'l) and propionyl chloride was added (0.95
m., 1.1 nmmol) and theFreactj on~allowed to stir at roomtenperature for 20
hours. The residue was p chromat ography on silica eluting with
2% met hanol in chl orof or > ed (I mm5 Hg pressure). The

concentrated to yield a yeNlow powds as ried under high vacuum for
48 h at 45C (260 ng) L -YmM z = 522. EXanple 73] OH 0 10

6- Fl uor o- 8- (4- net hyl - pi p&razin-1-yl)-4- oxo-4|—|—lr,£7r’l/qmen o2-car boxylic acid
{4-[4-(3- hydroxy-propanoyN) - pi perazi n-1-yl ]-phéfyl }¥-am de. This conpound
was prepared from 6-Fl uoro-18-(4- nmet hyl - pi perazi n-1-yl) - 4- oxo- 4H

chronmene- 2- carboxylic acid (4-piperazin-1-yl-phenyl)-am de and f L

- pr opb o[ #4Ck-EmElugsi-Be4 mimshyl rpiparerind ed):ﬂi%e&gbhm@enﬂ-ﬂkama@os@-mng}el d

65 ng of, a_yel.l ow.powder, L - z..=.15 538, np = 195-199C. The foll ow ng
exenpl i P%leélgﬁ?gﬁﬁgg‘f'ﬁ?ﬁa%bdm%%%Eé‘y%mc}%ver se am de" (or substituted
chr omeng:Fugeb-8o@na ey Hpiperabinalpl) &-gxb-29-chromene-2-carboxylic acid (4-piperazin-1-
N-[ 8- (4- Met hyl - pi perazi n- 1-{I ) - 4- 0x0- 4H chr onen- 2-yl | - 4- nor phol i n- 4-yl - benz
am de. Yepieayheankge (piageiaz 5 mey P10 menel) wes elaesshigie0medleglo g0 aci d
hydroc h{n(lr 6#&{2@2. 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

(Imm 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
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6-Methoxy-8-(4-methyl-[ 1,4]diazepan-1-yl)-4-oxo0-4H-chromene-2-carboxylic acid (4-
morpholin-4-yl-phenyl)-amide:
Into a 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-
oxo0-4H-chromene-2-carboxylic acid hydrochloride salt (Reference Example 23). This



Ref erence Exanple 1 (227 ng, 0.69 muol ), triethylam ne (2 equival ents,
1.389 mmol, 0.193 WO 03/037871 -103 PCT/ SE02/ 01987 ni) and

di phenyl pwogplsrsyl azide (0.69 mol, 0.15 nmL) were stirredcCrrsEbnoégne (10
m.) at 65C for 30 m nutes. The reactl(?q was allowed to cool to 22C and
4- nmor phol i nobenzonoic acid (0.7 mrot 10%75 ng), nore triethylamne (0.051
m., O.7mmol), and CH3CN (5 nL) were added and the reaction heated to
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racemi cew&p@mtmmldyd hlpln pauani mwxdqutg’ mxm\@rthﬂ DMEaIb@:@}ldu@ ingitutated with
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hydr ochfigdn di@omét&éﬁﬁlﬁ)} S5inPa pradien©8f SIT0%) mégandl iis ethiéshei chlcHus e eeht.

N, N-di net hyl f or mam de (40 ).and 20 the foll ow ng were added i n order:

HOBt ( 0Thelytedmateriahnwhiph isghrained frgm qhiromatograghyp|i§ concgatrpted,idSeAYNEH ne (0. 6

m, 2 f r 4-
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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 ethyldiisopropyl 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 chlonde (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.



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
ng (12% ywelodp3mfii racem c- 8- (4- met hyl - pi perazi n-1-yl) - chiramsreZe1o8r boxyl i ¢
acid (4-norpholin-4-yl-phenyl)-am de ( 215-216 C). The nother |iquor
contained 76 ng that was used in truax} ral separation 5 described bel ow.
LOMS (MF1) nmlz = 437. Exanple 75a '

racem 4- Met hyl.- | - pi perazi pn-1 .-yl j j

nydr oc szt fomseliSIsas piforiad sdd felaBERiintagP SR 6%) 8P pure

-yl)- 4195gﬂﬁh§§ 1RVesHI’: car boxyl ate (Reference Exanple 1) (0.74 g, 2.3
mol ) was dissolved in glacial agetic acid (50 m) and 10 % 10 pal | adi um on

car bon MS@ Srpgst owle fatfeds: Nu@srHx (Theer- Wés=HYd BBeTA%d on a Paar appar at us
(50 psi l C for 3 h. Then, concentrated HC and 10 % pal | adi um on

car bon wer e added and the m xture was again subjected to

hydr ogenation (50 psi) at 70 C Dor | h. The reaction was allowed to cool,
the catalyst was filtered and thle solution was concentrated in vacuo.

he solution concentrated to give

in-1- y ) - chr oman- 2- car boxyl i ¢ acid

@u ef” Wthayut further purification in the

ExRH
(+)-8-(4-Met hyl - pi perazi n- -chr (9Tan- KW\jc acid
(4- nor phol i n- 4-yl - phenyl )gzéjam de. The enant| s of
racem c- 8- (4- Met hyl - pi per 1 -yl)-chroman- Mcﬁeﬂ\i\c acid
(4-nor phol i n-4-yl - phenyl ) - a i de (Exanple 75) (0.52 g, 1.19 nmol) were .
separated by the use of a |raI col um (Chlral Pak AD, 5 cm X 50 cm 20 ).

The fast + | ut 4 |
noxane Gthox -4 Bey POy e BnErD ek s e carag e el RO B
|sopro§ﬁpgjam%1 lh@(gggnyﬂg}gl&aster (+) isoner (exanple 76) was obtained as a

white 206- 207 C, (XD + 92.66 in dichloronet haneg LC M5
(MH) mz = mycomm@mmmr@tﬁﬁrsmgm@eﬁﬂ mmpdsl . Grauip) ef §-Ethoxy-8-(4-

8- (4- h, Zin chro r

(4 ror pRETPHE R RnGG A SEcat bR ST GRETLL (ForbfnEe Example 23) and
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(4- rmrpholln4y| phenyl )-am de (Exanple 75) (0.52 g,.1.19 nhol) were
separ at &varialogoheprogedirefo raatdwcdmpr@weﬁhﬁmml&lmame deriyaiives tS(le?rﬁs 20 ).
The faster eluted with 45 % i sopropanol /
noxane. SRp PRLoLERES FRIEL & » (b fia® 1) L Prop

Mass Spec.: calc. for [C30H37N505+H] Theor. m/z = 548; Obs. = 548

hydr ochl ori de as a foamtha
next reaction. LC/ M5 (Ml)
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Example 85

O

15 N
6-Methoxy-4-oxo-8-piperazin-1-yl-4 H-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

magnetic stirrer is placed 50 mg (0.115-mmol, 1.0 equiv.) of 6-Methoxy-8-(4-methyl-

20 piperazin-1-yl)-4-oxo0-4 H-chromene-2-carboxylic acid (4-morpholin-4-yl-phenyl)-amide
(Example 31) and 10 mL of 1, 2 dichloroethane. To this solution is then added via syringe 49
mg, 37 uL (0.345 mmol, 3.0 equiv.) of 1-chloroethyl chloroformate. A precipitate forms,



eluted with 75 % i sopropanol / hexane. The slower (-) isonmer (exanple 77)
was obtained as obtained as a light purple solid 10 (260 ng, np 205.5-207
C, CCD - w0.088378m di chl or omet hane). LC/ M5 (Mtl) mlz = 437PCEsanveiosers of
8- (4- et hyl - pi perazi n-1-yl ) -4-oxo-chr n- 2- car boxylic acid

(4-nor phol i n-4-yl - phenyl ) -am de. Exar 78 15

racem c- 8- (4- net hyl - pi perazi n-1-yl) - 4-oxo-chroman- 2-car boxylic acid

4- hol i n-4-yl - ph |.) - am de. 1 - 8- (A4-nethyls ] -Di in-1-yl)-
3 oxo. CIsHRNS BIEAIBR VAR ieBRraten T SURTBY 1 CEAARIE BBRFR. 04 mrol )
di | Ve ' forneed.
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( Por asi inethanSbEimmeRyRneadhibrideggived 31 igR64%6yef thapate prodindtas efreddish sphid. product
was col|lected to give a yellow oiJ. Et%) _a%%'g)gﬂe y\qa%added to the oil. The
sol ut i oMags8pec:eplcy i dCoskleNQsHE 11998 THE T B> SBFi a*0Ads filtered to give 55
g (1R2%yy] f racem c- 8- (4-

met héﬁ E\,'yla% LB@- 1-yl)-4-oxo-chroman- 2- car boxyl i ¢ aci-d

(4-nmorphol i n-4-yl -phenyl)-am de $np 215-216 C). The nother [|iquor

contained 76 ng that wasqpused_inJthe chiral separation 10 descri bed bel ow
LCOMS (MF1) niz = 451. Ex racem c- 8- (4-Met hyl -1 -pi perazin-1-yl)-
4- oxo- chroman- 2- car boxyl i c ochhoride. racenic-Ethyl-8-(4-nethyl-
| - piperazinyl)- 4-oxo-.chrorg anple 78b) (0.33 g, 1.04
mol ) was dissolved in 6 MHY (20 ni ed o 100 Cfor 1.5 h. 15
The reaction was allowed t ogl . The sol ut™h WasS Cencentrated in vacuo
and anhydrous toluene was [added (x3) and the so@n was again
acemi c- 8-
|

concentrated in vacuo to gi
6-Hydroxy-8-(4-methy1-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-4H-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 ofa 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 methanol 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
[CasH2sN4Os+H]" Theor. m/z = 465; obs. = 465



(4- Met hyl - 1- pi perazin-I-yl)- 4-oxo-chroman-2-carboxylic acid hydrochl oride
as a yellow foam (0.44 g, quantitative yield) that was used as is in the
next reacwom/o38A M5 (M+l) mz = 291. 20 Exanple 78b PCT/SE02/01987

racem c- Et hyl - 8- (4-methyl - | -piperazipy_1 -yl)-

4- oxo- chroman- 2- car boxyl ate. Racem c- Et hyl - 8- (4-net hyl - |

- pi perazi n-1-yl)-4-hydroxy-chroman- 2-car boxyl ate (Exanple 78c) (0.43 g,
1.3 nmo fe 8 Evigdny@ 1y N anhydrous dichl oromet hane (35 nl) and manganese
di oxi de%g—@—mm‘}. was added. The reaction stirred at .room
tenperatures 25 overnight. The réaction was filtered through di at onaceous

earth and the sol vent wasQenpyed Jin vacuo to give
racem c- Et hyl - 8- (4- net hyl - | | )- 4-oxo-chroman- 2-car boxyl ate as

reaction. GC/Ms (El, Mt) mz 37 S0-'B

a white solid (0.37 g, 86 9 hat | was used as is in the next

) , ! 3 e 78cC
racem c- Et hyl -8-(4-nmethyl -1 -pjperazini 1- Iﬁ
4- hydr oxy- chr oman- 2- car boxylgf hylO 8- (

- pi perazi n-1-yl)-4-oxo-4H chr omaR- 2- car boxyl at e i('/;f\érence exanpl e 1)
(0.48 g, 1.5 mmol ) was disso]vedin glacial aceti d (50 M) and 10 % WO
03/ 037871 PCT/ SE02/ 01987 -1 pal | adi um on carbon (100 ng) was added. The
m xture was hydrogenat ed on"a Paar apparatus (50 psi) at 70 C for 3 h. The

t | gt t
22001 0B WaRoSl kar gt £ aRbr e 5L B X AL SRS s AL | o1
was addedntoq)ﬁolhﬁ-éir-yl@ieﬁ;zl) amidend the mixture was extracted (x3) with et hyI

?ggte?r%g E'? [1;/&9’8 s'(\)/ﬁ.l%gépﬁ&rrlgqtﬁt ! ng- %g}et Oiﬂ/,fi diazepan-1-yl)-4-0x0-1,4-dihydro-

4 hydr o oil.
y gﬁ{me'ﬁf t _ﬁg:rz 4%‘%%1? r’rlgﬂ%)q}) 7(ééﬁ'e%%e:nc%(Exaréb}’é BIo§ hn@&iidpydplyletiyl

8- ( 4- l\/eamyief(pmrmha&ﬁ mdoly {n) 344mb>dimctlwlfnmrﬁidc awab adtgddi TBECi(840 g, 4.36

4=nor phol i t Th ti

of the Ptk BOE O 10 F apubofoveq py e RadBions SreshohelipafbiRy | o aci d
(4- nor p{®hég 460 mRI6SNYitnk résuliey daEX BrawEsolitlon(Wdd@tiff8d afrodrh tBRBEMtMET €
separ at ed by ‘the use of a chir colum (Chiral Pak AD, 5 cm X 50 cm 20

p.) . 1@hundes piteagen foy kﬁetmelrSelmegdamonhvaé cgnepairated inyacys.25g the legdingpudol /

gﬁ)éage dgaola).lc %ss}\}%(e(n:\fp%genqrﬁﬁ\éﬁéne (gxign&?rgethgéolaﬂl{r%g (}/ﬁhé o %1?1% mlxt(n%o g, np

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 (MgS04), 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, de) 8 9.97 (bs,
1 H, NH), 7.67 (d, 2 H, J,= 8.8 Hz, ArH»'& H¢’), 7.47 (bs, 1 H, ArHs), 7.00 (s, 1 H, C=CH),
6.99 (d, 2 H, J,= 8.8 Hz, ArH;-& Hs'), 6.71 (bs, 1 H, ArH5), 3.85 (s, 3 H, OCHs), 3.75 (t, 4 H,
J=4.6 Hz, OCH,CH,N), 3.70 (bs, 2 H, ArNCH,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,
ArNCH,CH,NCH3), 2.73 (bs, 2 H, ArNCH,CH,CH>NCH3), 2.36 (s, 3 H, NCH3), 2.07 (bs, 2
H ArNCH,CH>CH,NCH;); Mass Spec.: calc. for [C27H33N504+H]+ Theor. m/z = 492; Obs.
492.



Exanpl e 80 8- (4- Met hyl - pi perazi n-1-yl)-4-oxo-chroman- 2-car boxylic acid
(4-nmor phol i n-4-yl -phenyl)- 20 am de (slower running isoner). The

enant i omewe 000318he raceni c- 8- (4- net hyl - pi perazi n-1-yl) - 4- @XO/SEh2/QIYEN- 2-
carboxylic acid (4-norpholin-4-yl-phgqpyl)-anm de(100 ng, 0.22 mvl) were
separated by the use of a chiral colum (ChiralPak AD, 5 cm X 50 cm 20 ).
The isonmers were eluted with a WO 03/037871 PCT/ SE02/ 01987 -108 gradi ent of
35-55 %ﬁﬁﬁ@gg@g{h(ﬁ %exane. The sl ower isomer was obtained as an off
white . 215 C dec.) LC/MS (MFl) mz = 451. Exanple 81 5
4-[4-({! -[6-Fl uoro-8-(4-nethyl-plperazin- | -

-yl ) -4- oxo-4H chronen- 2- ylQ.- npt h ) -am no)"'

phenyl ] - pi per azi ne- 1- car box [@ et Hyl am de:

6- Fl uor o- 8- (4- et hyl - pi pera < 4- QX0- 4H chr omene- 2- car boxylic acid
(4-pi perazin-1- yl-phenyl)-amjde (Exapp e (150 ng, 0.216 mmol) was

placed in a 50 nL flask with S suspension was treated
with triethylamne (0.1 ni, /0.6 and %socyanate (0.21 i,
r oo

18.7 ng, 0.26 nmol) and the\reaction stirred at tenmperature for 18
hours. The reaction was concBAtfated (1 nm Hg pressure) and the concentrate
purified by chromatography/on silica eluting with | % net hanol in

chloroform then concentrated | nm ressure). The rated
oi t her GMe(rouyS- (Ary@thylowdm@am P i Ak ANBP RSPt 48

at 50C LCVB .4, nmp = 236-238C. 15 Exanple 82

6- I\/bth Wln%{}?ﬂ?ﬁﬁﬁi l'azepan- 1-yl) - 4- oxo- 4H chr omene- 2- car boxyl i c
aci d  4- nompkmhmcm@ﬂf @cmmmw-mqwbu A4]dtagemndlonl) i (2r oimrethybolanygim f | ask
equi pped vvltha itr.o netl t|rre d327rrg
(0. 89 rRASKymMEtheXBlyaHine )ﬂe' e E%,ﬁ ’hffryl aﬁgﬁg&d&@ﬁ Ty - 4-
0X0- 4H§J&h@i@9m? OX¥d AP ctmrrmmn@r ivdep&iabd iltRB0@HETes Fxanpl e
23). This 03 8%787€ PCT/ SEOgln01987 109 mmat eIr)l al }s di ssolved in 20 nL

of DVF hydobchloein agig9 Ting clepr dakmeBow solupiop fetame) clopdywitiig Synsntesodhe | i ne i s

added. To the stirr sol ution |s d 568
mg (1. F¥Rfplvas ﬁtrf)edaagﬁ?({/‘n)en&?er and%gﬁ&dﬁmﬁé%h&@%ngvﬁuf@d) of

HOBT10 Abdiutdhyir®Qid)t THOrésulbng SellovppreCditaié wasisolatdd By ﬁm:uttlm) washedd\dﬂad vi a
syringe over 5 mnutes. The 5 reaction is allowed to stjr

t enper avaigreandyrierigindeshigh yagium tocaffred ther desiserd RrRduct as e yeljow Foiid 1629 g,
80%). '"H NMR (300 MHz, DMSO, d¢) § 9.97 (bs, 1 H,C(O)NH), 7.67 (d, 2 H, J,= 8.8 Hz,
ArH, & Hy'), 7.47 (bs, 1 H, ArHs), 7.00 (s, 1 H, C=CH), 6.99 (d, 2 H, Jo= 8.8 Hz, ArHy&
Hs), 6.71 (bs, 1 H, AtH7), 3.85 (s, 3 H, OCHa), 3.75 (t, 4 H, J= 4.6 Hz, OCH,CH;N), 3.70

15 (bs, 2 H, AINCH,CH,CH,NCHj3), 3.55 (bs, 2 H, AINCH,CH,NCH3), 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, AINCH,CH,CH,NCH3),
2.36 (s, 3 H, NCH3), 2.07 (bs, 2 H AINCH,CH,CH,;NCH3); Mass Spec.: calc. for
[C27H33N504+H]+ Theor. m/z = 492; Obs. = 492. Analysis for C,7H33N504.1.0eqHCL.
0.3eqH,0: Calculated C 60.79 H 6.54 N 13.13. Found C 60.82 H6.53 N 13.17.

20 Example 88



evapor at or under high vacuumin order to renove the DMF. The residue is
triturated with nethanol and the crude solids are recovered by filtration.
These reswows®3mre then purified by flash chromat ography PaSiSEg2/@ogr adi ent
of 5-10% net hanol in methylene chlori as eluent. The eluted material,

whi ch is obtained from chromat ography, 15 concentrated, dried under 10 hi gh
vacuum suspended i n nethylene chloride, dried over K2C03, concentrated,

B
Theor. g)hohﬁgl-?'yl I{Héﬁyl)-am’ﬁw Exanpl e 83 15

6- Et hoxy- 8- (4- net hyl - pi pera2| n-1- ylr),r,q4 ox0- 4H- chr.onene- 2- car boxylic acid
(4- mor phol i nThe tiflg CoIpRANAC Wag Prepared 18 8zbreryg-Grinethox¥it-Qorinpdudstianyln a

nitroge

caut vy CpRpSnOt qRREE e Rid i hei nthREer (¥Ferelt Brahs Y ncechdife

et hy} efethe proeedutes deboribdi in RefortnvecExampldizia andde Ex2@plerfy, Mdiod 1)( A 24 ol
3.3 equiv, of20eth dj i sopr.opyl addi tion of a

sol ut |q0y5e ) y%qﬂ M%ﬁ? gpc%yd:agq &C}JI-PQ%I (2) lql]b'}{heor z= 4?78 Obs.

6- et hoxy,§8- (4 met hyI pi perazi n-1-yl)-4- oxo- 4H chr onene- 2- car bonyl chl ori de
(Reference Exanple 23) which has been dissolved in 10 m of nethyl ene

chl ori dExampke 8%action 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 evaporor, then triturated with 10 nL of 25

met hanol . The crude soI4’8 ' ol ' ected by filtration, then subjected to
flash chromat ography usinfg rad ent']I of from2 to 20% nmethanol in

met hyl ene chl oride. WO 03/0 QN SE02/ 01987 Recrystallization
from nmet hyl ene chl ori de and hexanes ..@ 55 ng (169% of the pure
product as a yellow solid. pe® : c's C27H32N4Cb+H] + Theor. nifz

= 493; Obs. = 493 Exanpl e| 84 0
6- Et hoxy- 8- (4- net hyl - pi per agj41- 1- yl ) - 4- oxo- 4H-'s{r 2-carboxylic acid
[4- (4-propionyl - piperazin- | -yl)-phenyl] -am de: i s conmpound was

prepared from 250 ng (0.68 mmol, 1.0 equiv.) of 6-Et y-8-(4-
nmet hyl - pi perazi n- 1-yl) - 4- oxo- 4H- chr onene- 2- car bonyl chl ori de (Reference

Exanf e 6-28gthexi8-(4-gnet] m@erw 1 48)-Arossp-1 l’idt_hyémqwng ings2-carboxylic acid [4-(4-
1-[4- (45 AR ARSI 1 BBHEAR Amlaey! | - PT oPaN- 1-one by

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 1), except
15 that the amide was formed from 1-[4-(4-amino-phenyl)-piperazin-1-yl]-propan-1-one. A

yellow solid was obtained. Mass Spec.: calc. for [CaoH36NsO4+H]" Theor. m/z = 533; Obs.

533.
Example 90
0]
F
N
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|

6-Fluoro-8-(4-methyl-piperazin-1-yl)-4-oxo-1,4-dihydro-quinoline-2-carboxylic acid (4-
morpholin-4-yl-phenyl)-amide



an anal ogous procedure to that used to prepare the 4-norpholino aniline
derivative, to give 45 ng (12% of the desired product as a yellow solid.
Mass Specwo os@bm71 f or [ C30H37NSC6+H| + Theor. m' z 548; QOpsT/SE0B887 Exanpl e
85 15 N 6- Met hoxy- 4- oxo- 8- pi per azi n- J.§§-£H+chronene 2-carboxylic acid
(4-norpholin-4-yl- phenyl)-amde: Into a 50 nL round bottom fl ask equi pped
with a reflux condenser, nitrogen inlet and magnetic stirrer is placed 50
ng (0.115 [ 1. .

pi perazin-1 - %tl[ile o&) M “??Sg’i @%ﬁ?ﬁ%réﬁgc(%cgwﬂ Bﬂ)erazm 1-yD-4-oxo

( 4- nor phaldiyddo ylhmﬁhﬁe‘J?JC)irb@HylﬁiEacnﬂ Eyrﬁnqﬂilmdhlsalta(ﬁdfeiﬂlcmExaﬁlplle 262 usmg the

di chl oroet hane. Tq this solutjion %}g%‘i‘h Vi a e 49 1 d
(0545 Proesduradescabgs i Eagm oS LRYhobEyh T SERbrE 1 R sl e
forms, %Qn é&%ﬁ@?ol 1vérilh% ugééﬁggt/agjlgéﬁlg' ('39%5%“1%11@3\9%31%'M@ss@pe@ncalc

i nt er medr at Bactidn 18 heated toreflux for 3 days, whereupon an
anal ysi ﬁ)rQCZ5HagFaJ50quH1 Theot. G/WB 466d0bate#6bonl y a trace of product has
formed. At this tinme 52 ng (0.345 mmol, 3.0 equiv.) of sodiumiodide are
added tEEEHBEﬂHtquing reaction. LC/ NS anal yses then progressively show
formati on of denethyl ated product over 5 5 additional days. The reaction is
then cool ed, concentrated on g rotary evaporator, then dried over K2C03 as
a suspension i n nethylx s ortde cont ai ni ng nmet hanol, renoval of solids
by filtration, followeg fla$h -chr omat ogr aphy of the solution, using a

gradient of 5 to 20% ol e chloride, gives 34 ng (64% of
Spec calc. for [C25H28NACH+H] +

the pure product as a red

Theor. m z 465; bs 10 E>@1np oxy- 8- (4- et hyl - pi per.azi n-
1 -yl)-4- oxo-4H— chr orrenE arboxylic acid (4-norpholin-
|

4-yl - phenyl ) -am de: |Int O nL round botto Lpped with a reflux

condenser, nitrogen inlet and 15 magnetic stirrer j|s placed 50 ng (0. 115

mmol, 1.0 equiv.) of 6- Metjhoxy 8- (4- net hyl - '

pi perazi n-1-yl)-4- oxo- 4H chr onene- 2- carboxylic acid

(4- mor pgGithdio- MLmedﬂ?nmbéraamﬁgn) 4(@@mldehﬁ&<) qaindliRe-2rdartek ylieadiy [B 0

chloride. To this solution is_ added mL of a 1IN solution of boron

t ri brl@npriwianyl- m@mtreherl)mhe@ylﬂﬁ@ldcrhe reaction is stirred at room

t enperature |

. egg Cionis Eg% (t:lé% ?o ?d’l%d%as%ép%pe& #5R 6. F1ubd-§- PR Bl pierdid-151)-48%0
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.: calc. for [CosH33FNgO5+H]* Theor. m/z = 521; Obs. = 521. »

15 Example 92

5 P

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 25a and in Example 87 (Method



20 on a rotary evaporator, then nethanol is added. The nmethanol is
concentrated and readded 5 tines, until the BBr3 is renoved as HBr and
trimet hylwbesasm71 The solid hydrobrom de salt residue, WRCEISENB01O%T ai ned,
IS >85@6pure pr oduct by LC/ M5. Mass .. calc. for [C25H28NACH+H] +
Theor. mlz = 465; obs = 465 WD 03/ 037871 PCT/ SE02/ 01987 -112 Exanple 87
(Met hod 1) H I

6- Met h 4- 2-
boxyl  conbkiEe eﬁ‘?%%nw Sl GRERRE w3tk So Bl Ty e 2 oo
6- met hoyys Sbthihedaiiig!Spke. 1ea4<] %ra[lsms@Ns@umT Théoromgz 4 480;dD sy €1480.

qui nol i ne- 2- carboxylic acid (2.10 mml) (Reference Exanple 25b) and

di i soprEpsmpleB3 amine (1.4 nL, 8.6 nmol) in 34 nlL dinmethyl fornmam de was
added TBTU (1.40 g, 4.36 mol) aggd HOBt (0.588 g, 4.35 mml) followed by

t he addition of 4-norphol |d10an| i (0.463 g, 2.60 mmol ). The resulting
dark brown sol ution was stIN red oom tenperature 10 under nitrogen for
19 hours. The reaction was ( ed"lin vacuo and the resulting crude
product was taken up in met ge/ pet hanol . Filtration of the
resulting mxture afforded sg : ellow solid. The filtrates
were concentrated and partitjbredH betg yl epe chloride and saturated
aqueous sodi um bi carbonate. The Yorganic | ay€e wbtd( shed with saturated

atled

sodi um bi carbonate, dried (WyS04),- and concentr der 15 vacuumto
afford a brown solid. This W& uspended in nethan and filtered to afford
the desired product as a vyel |OWSO|Id (0.714 g, 699 . 'H NWR (300 IHz,

V0.5 kPRl srbgth phkoPanin e ffbncRyigd 1 - Buffrofitfino P
H5 ), Gcafboxydig,acill (lemd’cpli(?l)nA&l-ﬁﬁer(}&) ardidel, OCH ), 3 75 (t, 4 H J= 4.6 H,

OCH CH2N), 3.70 (bs, .2 H, ArNCH CH2CH2 3. 55 20 Ar NCH
CH2NCH3), 3. 09 (tThqtlﬂP coapoyng Wﬁipfmgg‘?a meQ @Oxﬁﬂﬁz Ar NCH2CH

NCH3) , o R INC B darb & @ é% gth estlCtiR Sferende 07 ( bs 2
H Ar Nméﬂiﬁ@g‘ﬁf&@eﬁ‘”&ﬁéy . cla I c. a? yﬁ 57 m 04+H] + Theor. mlz
492; (bExampgle 24C)Nbcﬂﬁﬁr(g’36 Sﬁtﬂprode‘rmres descnbed m Reference Example 252 and in
10 Example 87 (Method 2), using N,N,N’-trimethyl-1,3-propanediamine for the Pd catalysed
coupling. A yellow solid was obtained. Mass Spec.: calc. for [Cy7H3sNsO4+H]" Theor. m/z =

494; Obs. =494.
Example 94

—N
\
15 8-((3R)-(+)-3-Dimethylamino-pyrrolidin -1-y1)-6-methoxy-4-oxo-1,4-dihydro-quinoline-2-

carboxylic acid (4-morpholin-4-yl-phenyl)-amide.

The title compound was prepared from 8-bromo-6-methoxy-4-(2-
trimethylsilanyl-ethoxymethoxy)-quinoline-2-carboxylic acid methyl (Reference Example
24c) according to the procedures described in Reference Example 25a 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 [C27H33N5O4+H]+ Theor. m/z =492; Obs. =
492.



Exanpl e 87 (Method 2) PCT/ SE02/ 01987 6- Met hoxy- 8- (4-met hyl - [

1, 4] di azepan-1-y1)-4-oxo-1, 4-di hydro- qui nol i ne-2-carboxylic acid

(4- nor phowore343xgrt phenyl ) -am de. 5 A sol ution of PCT/SE02/01987

6- met hoxy- 8- (4- et hyl -[ 1, 4] di azepan-_Iqyl) - 4- (2-tri met hyl sil anyl -

et hoxynmet hoxy) - qui nol i ne- 2- carboxylic acid (4-norpholin-4-yl-phenyl)-am de
(Reference. Exanple 27d) (0.989 g, 1.59 mml) in 20 niL net hanol was poured
into 3%%5 N hydrochloric acid. The clear dark yellow sol ution
becane thin 5 mnutes. The mxture was stirred at.room
tenperature for 45 mnutes and théh adjusted to pH 7 with 10% 10 sodi um
hydroxi de. The resulting.®ellQq gcipitate was isolated by filtration,
washed with water, and drig hi gy vacuumto afford the desired
80%). "H NWVR (300 MHz, DVMSO, Q S 9.97

p ArH2 & HB), 7.47 (bs, 1 H,

H, .8 Hz, Art '& 11j), 6.71
)037 Hi\i:4.6Hz,OCHCHIN),
3.70 15 (bs, 2 H, ArNCH CH2 7 ), 355(bs 2| H, ArNCH CH2NCH3), 3.09
(t, 4 H J=4.6 Hz, OCHC +N), 2.95 (bs, 2 H A Ct NCH3), 2.73 (bs, 2
H, Ar NCH2CH2Ct NCH3), 2738 (s, 3 H NCH 3), 2.07 (bs, 2 H

Ar NCHZCHZCHZNCHS) Mass Spet.: calc. for [C27H33NSO4+H]+ Theor. niz = 492;
(os. = gLR3S)-Analnis dyﬁazﬁmeqa % dBNE04 -11)-Oagitidxy-4-0x 34 g2ty diGaduindliat-d C 60. 79
H654N1313 Found C 60.82 H 6.53 N 13.17. 20 Exanple 88 H | N WO
03/ 037 FAtbonyiiy & &-rpgplingéryl-phenyl)-amide.

6- Methoxy- 8- (4- i¢ ol i ne- 2- car boxy
lic aégl d (4- norp o?{lt%mgﬂ‘@baﬁ%g%%f)géb%rr%ﬂg %’%é&?%%%gxn%gu%d was prepared
from 8- thmMﬁLanydtdﬁhnmmtéﬂ(o&yb-Iqumehtntyﬂsatbanylllc- acid methyl ester (Reference

240) ACCERY 14 BeRRPRE (e SERSH N SSCBTS BURE PP FERBRE oL ¢ SEZ”ELS

in Ex |
} g 5 gzrméiHB fﬁl\% %ﬁ Q@EJHQ@Z%)gEIn@ (¥S)-{ Pﬁgﬁfﬁidﬂ@l%ﬁo%&ﬂihﬂﬁﬁ flof(\a'ﬂlgg’d?g@@sed cal c.

6- Vet hoooppBag. 4 Ylélowohéwiﬂémtalmdll\@dS; Sldﬁco%élclfot-[ﬂzﬁzsmi@‘ad[bﬂ TBhgoRan/Z T ar boxy
e 861 bl B % 4902,

Example 96

(bs, 1 H G(ONH), 7.67 (d,
ArHS), 7.00 (s, 1 H, C=CH,
(bs, 1 H ArH7), 3.85 (s, 3

6-Methoxy-8-[methyl-(1-methyl-pyrrolidin-3-yl)-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 252 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 [C27H33N504+H]" Theor. m/z =

20 492; Obs. =492.



propi onyl - pi perazin- 1 -yl)-phenyl]-am de. The title conpound was prepared
from 8- brono- 6- net hoxy-4-(2-trinethyl sil anyl -

et hoxymetWwoxop)3gai nol i ne- 2- car boxyl i ¢ acid nethyl ester (RefTsEencesExanpl e
24c) according to the procedures desgrgbed in Reference Exanple 25a and in
Exanmpl e 87 (Method 1), except 15 that the am de was formed from

1-[ 4- (4-am no- phenyl) - pi perazi n-1-yl]-propan-1-one. A yellow solid was

obt ai neflyalyBew7Spec. : calc. for [ C29H36N604+H] + Theor. mz = 533; Cbs.

533. Exanpre 20

6- Fl uor o- 8- (4- net hyl - pi per azi n- 1-
ic acid (4- norpholin-4-yQphe
The title conpound was prepa
6- Fl uor o- 8- (4- net hyl - pi per az
1, 4- di hydr o- qui nol i ne- 2- car boX
Exanpl e 26) using the procedure anple 87 (Method 1). After
chromat ography, it is then ¢ i z&H  f reafme | to give the pure
product as 150 ng (55% of solid. Mass $pec.l: calc. 5 for

[ C25H2SFNSCB+H] + Theor. nl z Obs. = 466. Eixup@s 91
6-Flu0ro-8-(4-nethyl-piperazin-l-i&l%f-oxo-l,4-dihydro-quinoIine-2-carboxyI
ic acid [4-(4- 10 propionyl-piperazira-1-yl)-phenyl]-am de. The title
conpoungl M?l-ﬂf—@tﬁ?l?%cﬂfm@dﬂrﬂi%}%ﬂm{tﬁoiyﬂ#i@xbdm-pmydﬁ idolifle)2-4- 0X0-

1, 4- di hydr o- qui nol i ne-2-car boxylic acid hydrochloride salt (200 ng, 0.59
mol ) (Rsbeyydiseeid (fHmemphelipdyl-pBemd)-amidepr ocedur e descri bed in Exanpl e 87
(Methed 1). 31% yi : r aH 3+h] + Theor. mz
521: Tbs. = 521. t@é @%ﬁé’;@“&?“ﬁ% pfep%ﬁ?ldcfrmm brofi i3l

8- [ ( 2- Dirldthylbitaniy hethex yiiéthexytquytiolinei2rmalb dyite tbidyethyl ester (Referdndey dr o- qui nol

i ne-2- b i i - hoJ i n-4-y| -ph - am_de. h itl
o ounBHBEE PHOE e 6 PR S ST RAeh et EXRBP AR AR -
et hoxy NRL ApY B7 (el ) CastnC AR ArhioftSlidiRL RY theSRi Gkal{RRIBIANE AEXaNDI e

H') - 4- oxo- 1, 4- di hydr o- qui nol i ne- 2- car boxyl

| oride salt (Reference

24c)
yellow solid was obtained. Mass Spec.: calc. for [C29H37N504+H]+ Theor. m/z = 520; Obs. =
10 520.
Example 98
\N/
O
7~
DI
=
N N
N o)
(] @
N K/O
| |
4-Dimethylamino-6-methoxy-8-(4-methyl-piperazin-1-yl)-quinoline-2-carboxylic acid (4-
morpholin-4-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 UL, 0.43 mmol), and 4 A sieves in 15 mL anhydrous toluene was added
Pd, (dba), (15.3 mg, 16.7 pmol), 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 regction mixture was cooled to room temperature and

concentrated. The crude mixture was purified by flash chromatography on silica gel using a



according to the procedures described in Reference Exanple 25a and in
Exanpl e 87 (Method WD 03/037871 PCT/ SE02/01987 -116 2), using

N, N, N -t rwowshyis7et hyl enedi am ne for the Pd catal ysed coupCirrsgo2/#ogzel | ow
solid was obtained. Mass Spec.: calc IJ or [ C26H33N504+H] + Theor. mz =
480: (bs. = 480. Exanple 93 H | N&

8- (3-Di net hyI am no- propyl ) - net hyl - am no] - 6- net hoxy- 4- oxo- 1 4- di hydr o- qui no

\lA,;errZ o Cﬁ P?ﬁ,/l(g'%f%to ;%@é@%ﬁ@yﬁﬁwanm%%&d U Hired PGaldi bl § cormpound
tri met hyligiv @dml(9§bm%£mh%mmw3wmebmwrdw8ybloe (.aquq ORI, esber

(Ref erence c) according to the procedures descri bed i n Reference
Exanpl e(®34d, ala=d9|0d{4@\rﬂxé4ﬂkh T8 «sx\/Lathd_i)) 7.584¢drigH, Jo=9.0 Hz, ArHs-& Hs'),

Vel | ow B35 \iisnid APRoR AR 26 hadts i & 11 AFADC ARG B HER W 2

5 ({3 N %45&4IHMM@CHN 3.10 (t,4H, /=48 H
8- ((3%)4211@ ﬁuﬂ?}é?%%? o5, H,CH;N), 3.10 (t, z,

-1-yl)- ChbNY,- 340106806 H, Mg 2071q(hsffbe ASNGH 6B b 233 6> hHs B2NCHs );
g“bfg[rg '%ngcﬁ; carc%?géfzsi{;ﬂ'bdﬁmqﬂ%o}'nK)ze— §RTeRNd syes. prepared from
tri met hgkaimpRgd - et hoxymet hoxy) - qui nol i ne- 2- car boxylic acid methyl
(Ref erence Exanple 24c) accordipg to the procedures described in Reference
Exanpl e 25a and in Exanple 87 20'y#thod 2), using
(3R) - (+)-3-(di net hyl am no)d)yrrol idine for the Pd catal ysed coupling. A
yeI | ow solid was obtai ned.” \\& peg, . calc. for [C27H33NSO4+H] + Theor. niz
= 492; bs. 492. WD 03/ 037 CT/' S 02/"(')1987 -117 Exanple 95 H |

Z

T~

[;] O @

10 6-Methoxy-4-methylamino-8-(4-methyl-piperazin-1-yl)-quinoline-2-carboxylic acid (4-

morpholin-4-yl-phenyl)-amide.

The title compound was prepared from 8-bromo-6-methoxy-4-o0xo-1,4-dihydro-
quinoline-2-carboxylic acid (Reference Example 27b) according to the procedure described
for Example 98 using N-methyl amine to prepare 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 [C27H34N603+H]+ Theor. m/z =491; Obs. =491.5.
Example 100

N
N
(] (o
N .
|
6-Fluoro-4-methoxy-8-(4-methyl-piperazin-1-yl)-quinoline-2-carboxylic acid (4-morpholin-4-
20 yl-phenyl)-amide.



N-NB8-((3 S-(-)-3-D nethylam no-pyrrolidin

=1-yl ) - 6- met hoxy- 4- oxo- 1, 4- di hydr o- qui nol i ne-2- carboxylic acid

(4- nor phowores43xgt phenyl ) -am de. 5 The title conpound was Pomegaz/edst r om

8- br ono- 6- met hoxy- 4- ( 2- -120 -

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 ardtoia250Erbmphrel BitofiMBishkeduippsd wehnagitrogen inlet and magnetic stirrer

o) P B A AR ol 4 5 RSB 108,

= 10 49Zifdhse- 2Ta4t§i§(i/llgé§m|y§ro%ﬁloﬁde Salt. Nhis material is dissolved in 20 mL of DMF
6- Met hoxy-8-[ nmet h pyrrolidin-3-yl)-am no]-4-oxo-1, 4- di hydr o- qui

nol i ne- 2- and@hﬁbdx%ﬁ gé7 é@ndnqlﬂfl AeapiNolof A=naorpholyieaniing isaddde. To SheTttieret t | e
6-
o SRR TR BN st AN DR P Al 2O B2 £ Topph 2 Ocvir VS TRTU &t r

( Ref er enqgH- Héﬁ@dtﬁhﬁ)lé—’-‘lc})l) ag caoxtékmgethyqutdnmrmdes&ﬁate)emrl bed12.9 nidgbler ence
Exanmpl e 25a and in Ie 87 (Method 2), using

N, N - di m2hgquig) aﬁH@@&ytlrwdmménmrﬂaqlmydvaeba@hqhssst@wt 3BUpl4 HgnLA2§-81 | ow

302. “cne ™0, 39V PEARISRS] swidiP i Bt TR RS A1oAgRoppf o™

8- [ Et hyl -térhperhtnyd fop 1§ hrs) tHediimetﬁlcemtz)techcm aajtary evaporator under high vacuum in

- 6- met hoxy- 4- oxo-1, 4-di h C]UI | ne- 2- oxylic acj

(4- norlps)ndarqifﬁ terOVﬁH%PMPd aﬁtedrém Be B &ltgdﬂ%bmaa g] e SruelsaPids 4 om

8- br ono- Qemgﬁg ﬁﬁt?on The materlal is, then dissolved in mett)l(ylene chlortde and extracted :
trinmethyl silanyl -et oxymet hoxy) - qui nol I ne- 2- carboxyli1c acid nethyl ester

( Ref er enceth B¥anpdiemZicirbaratosodiitng. tleetok@mprl@y:@dude@i gelgben badentmtd®ef er ence

]F)(;?WFLZ ég'%ée:’igéffik}%‘ﬁ%ﬂmuf‘ﬂ&g b)&%%sh &romat’ograpll)r/] gsxgg glg(raet[d@/ F% q89'yrlt1£t%ano | ne

in methylene chloride as eluent. The material which is obtained from chromatography, is then

15 crystallized from methanol to give the pure product as 2.83g (93%) of a yellow solid.
Mass Spec.: calc. for [C16H30FNsOs+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 1,2-dichloroethane in a flask under N, atmosphere and magnetic
stirring. 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 (1g, 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 CHCI3/5% MeOH as an eluent.
This gave 700 mg of the product HCI salt as a yellow solid. LCMS - m/z = 508.



yel | ow solid was obtained. Mass Spec.: calc. for [C29H37NSO4+H] + Theor. nlz
= 520; Obs. _ 10 520. Exanple 98 H | N

4- Di met hywarmsns?sét met hoxy- 8- (4- et hyl - pi per azi n- 1-yl) - qui maitiSze2/@8ar boxyl i
c acid (4- norpholin-4-yl-phenyl)-am da2115 To a suspensi on of

8- br ono- 4- di net hyl am no- 6- net hoxy- qui nol i ne- 2-carboxylic acid

(4- nmor phol i n-4-yl -phenyl ) -am de (Reference Exanple 28b) (139.9 ng, 0.288
mol ), NChRIMS$ pi perazine (48 L, 0.43 nmol), 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 mmol) and cesium carbonate (0.436 .g, 1.345 mmol). The resulting
wi ne col qred %K&H{)@un‘ﬁ%pr@%&%doy%e f&fduxqynder 20 nitrogen for 20 hours.
The reaction m xture was cooled’to roomtenperature and concentrated. The
crude mixture was purified by flash chromat ogrrgphy on silica gel using a WO
03/037871 PCT/ SE02/ 01987 -119 gradi ent of 100:|p to 95:5 nethyl ene

chl oride: nethanol to afford the desired produqj as aRQ/eI | ow solid (96.9

ng, 67%. 'H NVR (300 MHz, DMSO, d6)_-#8 { C(ONH, 7.69 (d, 2
H Jo 9.0 Hz, ArH & H6 ), 7.58 (5, .$8 (d, 2 H Jo 9.0 Hz, ArH
& HS), 6.95 (d, 1 H Dm2.7 AT 1 H JIJm2. 7 Hz, ArH3.90
(s, 3H OCH), 3.75 (t, 54 H J=¢% , 3% (bs, 4 H ArNCH
CH2N), 3.10 (t, 4 H J= 4.8 Hz, OCH2CH 5 (s, \6/H, N(CH) 2), 2.71
(bs, 4 H ArNCH2ZCH N), 2.35 (s, 3 H RINCH ); gMWass Spec.: calc. for

[ C2BH36N603+H] + Theor. mz = 505; bs. 432 505.5. Exanple 99 HN H | N 10
6- Met hoxy- 4- met hyl am no- 8- (4- net hyl - pi Perazi n-1-yl ) -qui nol i ne- 2-car boxylic
acid (4 norpholin-4-yl-phenyl)-am de. The title conpound was prepared from
8- br onp- 6- net.hoxy- 4- oxo- 1, 4- di hydro- qui nol i ne-2-carboxylic acid (Reference
Exanpl e 215]%8ccording to the procedure described for Exanple 98 using
N-met hyl Rijsng ehéh poseiRa, ehdBpdiidenty Apraédiyd BythiofenTBpliehaYly substituted alkyl,

optionally substituted cycloalkyl, methoxy, thiomethoxy, -NHA, -NA,, -NHC(=0)A,

aminocarbonyl, -C(=O)NHA, -C(=0O)NA; halogen, hydroxy, -OA, cyano or aryl;
10 A is optionally substituted alkyl, optionally substituted cycloalkyl, optionally substituted
alkenyl or optionally substituted alkynyl;

R%is represented by (i), (ii), (iii), or (iv) below:

(CHy), R (CHy), b e
N/ ! )
\R3 R R’ —R R

R? :
M (ii) (iii) (iv)

R’ is —H, optionally substituted C, salkyl, optionally substituted C,.salkenyl, optionally
15 substituted C;.¢alkynyl, optionally substituted Cs scycloalkyl or AOH;

nis 2,3 or4;

P is a heterocyclic ring;

R* is -H or optionally substituted C,_4alkyl;

R’is =0, =NR’or =S;
20 R%is -H or methyl;

Y is -C(=O)NH-, -C(=O)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)-,



15 qui nol i ne-2-carboxylic acid (4-nor phol i n-4-yl -phenyl ) -am de. A gl assy
orange solid was obtained. Mass Spec.: calc. for [C27H34N603+H|] + Theor.
mz = 491wo@s®37871 491. 5. Exanple 100 PCT/SE02/01987

6- Fl uor o- 4- met hoxy- 8- (4- et hyl - pi per azi B2t yl ) - qui nol i ne-2-car boxylic acid
(4-norpholin-4- 20 yl-phenyl)-am de. WO 03/037871 PCT/ SE02/ 01987 -120 Into
a 250 nL round bottom fl ask equi pped with a nitrogen inlet and magnetic

stirrer 4=20HAY. LBN(A6. @(M@ﬂz- o1 a@d-reefipereqd hejerocyclic.
6- FI . d
ycr oot dt 1 38 T e RE L beoBlRE g 0P b blcks o B s SR

1. 35 g ( m&6 sobddityends. séleeadifvom RéngéhnmRr“b h'dieremmﬁﬁhs] donfedt&d @dvenlherby 4t he
stirred 5 solutlon is qU|ckIy added si nul taneously added 4.05g (12.6 mol,
2.0 equi Viglgpordriy(aing fusion;

(1H be ¥ | e-cd—yh) I QAL UKkt e 0 and 1.7
g (12. ESZC}Q Faéﬁ é%?&l V§SD S% a?g(?}ﬂ}gxygenggt H—%@I (Lah{wdr%?’g?gedAt this
poi nt 3. Z&tegocyéhddomiect(eﬁﬁok bymoing fukiéh @quringly bosd esctdexdr via syringe over 5

m nutes. Jhe reaction is IIovvedt ir at roo eratu for 18 hrs,
Then 13 donk arriaiag Optiony Soar g uibihleat iR QU GRS A 10 or der

to removaniohforfiMrine Tﬂaﬁeraﬁﬁlmﬂl%phénéw s‘i.lH§tﬁﬁt€Sl atyl tdpu@ﬁmamkmﬁfeq HeRfoGENTE

solids are recovered by filtration.” The material is then dissolved in
met hyl eneorc(=PXCde and ext ract ed Wi t h 10% sodi um bi car bonate sol uti on. The

. d h
090 B BN oSl R SRRFAD 4B TSR L b e R
met hyl enemacdgleﬁr “cgeopste! memrylthﬂshmmt NAALNHT(ED)A SCobONHRJ-EEDNA,, or

chr omat ography, is then 15 crystallized from nethanol to give the pure
product d3A 2 839 (93% of a yellow solid. Mass Spec calc. for

C26H30F 8
: oxo §]ky] Z0H r§IOZZIA @%ﬁ?ﬁ%})mﬁ % c?ar ox %m G =O)R’,

6- FIuoro ‘perazin-

( 4- nor phohlkpRd; Q(%Dheﬁ;(i:()))NHmGieO)NHdeC@e@m,di m»g—CQ:CDjm\gener al et hod of
Howarth et. al. Tetrahedron, 1998, 54, 20 10899-10914. Dry
6-f | oulo- 8- (4-net hyl - pi perazi n-1-yl) - 4- oxo- 4H chr omene- 2- car boxyl i ¢ aci d

[4- (4-propi ormle <BIPELiRsA Bs %ecuéamrmﬁm]wlefwﬁ]eﬁﬁwmk@c a@é{t&ng 1.9 mol )

was added to 100 of rigorously dried 1,2-dichloroeth in a flask
under N2 1aderpas¢melyeemcmtnwd@ryétydmges,talkyhorygloaTkrye mathaxy, chimasthoop|-BHA,6 0C

and fres 1- chI h e of or 5 (65 |, 8 , 6
nol | 5\% \c/j\;gg[tcléﬁgaég 'ZFFl:eé: "@_8&3&’ A9 e‘h&'ﬁ(ﬁ@éyuﬁg@!wa?%f | ux
for 5 hOlHr %ry@twh\é&'uﬂﬂkw zﬂ‘ﬂ dy@'o?fﬁy[ ﬁ’é%@h@x‘?ﬁll@%ﬁ%tﬁ&t@d Qﬁ?ﬂh%[ﬂg"eh q{]tercyﬁﬁ@r ting
mat eri al . ;| qu was added and heating continued for 2 days nore.
The re’)é)cthydwxwatglﬂph@(met yl, amino, carboxy, carboxamindo, amidino, carbamoyl, mercapto,
sulfamoyl, C,.4 alkyl, C,.4 alkenyl, Cy.4 alkynyl, Cs.¢ cycloalkyl, Cs.4 cycloalkenyl, C,.4
alkoxy, C,4 alkanoyl, C,.4 alkanoyloxy, N-(C,.4 alkyl), N(C,.4 alkyl),, C,.4 alkanoylamino,
(Ci.4 alkanoyl);amino, N-(C).salkyl)carbamoyl, N,N-(C,_4),carbamoyl, (C,.4 alkyD)S, (C).4
alkyl)S(=0), (Cy.4 alkyl)SO,, (C,.4) alkoxycarbonyl, N-(C,.4 alkyl)sulfamoyl, N,N-C,; 4

25 alkyl)sulfamoyl, C,.4 alkylsolfonylamino or heterocyclic.

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 alkyl, Cy.4 alkenyl, Cy.4

30 alkynyl, Cs¢ cycloalkyl, C36 cycloalkenyl, C,.4 alkoxy, C,.4 alkanoyl, C,.4 alkanoyloxy, N-
(Ci4 alkyl), N(Cy.4 alkyl),, Cy.4 alkanoylamino, (C|.4 alkanoyl),amino, N-(C,.4 alkyl)-
carbamoyl, N,N-(C\.4)2carbamoyl, (C,.4alkyl)S, (C,.4 alkyl)S(=0), (Ci.4alkyDSO,, (C.4)



allowed to cool and filtered and evaporated to dryness under reduced
pressure. MeOH (100 nlL) was added and heated to reflux for 4h, filtered
hot and ewapemsmsed t o dryness. The 30 product was i sol at e@CiDygE02/01987
chromat ography using silica gel and CHCIZY 5% MeOH as an eluent. This gave
700 ng of the product HCl salt as a yellow solid. LCM5S - mz = 508. WO
03/037871 PCT/ SE02/01987 - 121 CLAIMS 1. A conpound represented by the
formul a (al)(oxycaﬁaomleNeﬁGl -4 ARy faraeyl g4 Cposiky hamfamayt dperatiertadl fpnylamino,

r epr esent egl rogen, optionally substituted alkyl, optionally

substit ut & eé'%)/'e‘f kyl, methoxy, thionethoxy, -NHA -NA2, -NHO(=O) A

am nocar bonyl , -( O)NHA -C(=0O NA2, hal ogen, hydroxy, -QA, cyano or aryl;
10 Ais opti onal | y substituted al k% optional .y substituted cycloal kyl,
optional | 4 subSh¢ campagitionl 4 &jied o lnidomkareip RS insHi Eusadleyl aCaophignyl, 82 i s

represe r (CH2)n |
NoR 5 %ﬂﬁ e)’f?y‘é gy Ot Ab!’% syt khe)HC‘ 6§%‘W§ﬁz&i‘lf‘enw’u‘g‘%{a@yﬂ¥$ &L 6al kyl
opti onal |é€y51@bl$c§'l dndt £ dreGhiiondlksesupbtitueptwithiadldgen, diroseibad) Hydked, C2_6al kynyl ,
opt i onal lP/ substituted C3_6cycloal kyl or ACH, nis 2, 3 or 4,

rifluoromethyl, amino, carboxy, carboXamindo, amidino, carbamoyl, mercapto, sulfamoyl,

C,.4 alkyl, Cy4alkenyl, Cy.4 alkynyl, Cs.6 cycloalkyl, Cs.6 cycloalkenyl, C,_4 alkoxy, C;.4

alkanoyl, C;.4 alkanoyloxy, N-(C,.4 alkyl), N(C,.4 alkyl),, C;.4 alkanoylamino, (C;.4

10 alkanoyl);amino, N-(C,.salkyl)carbamoyl, N,N-(C,.4),carbamoyl, (C,.4 alky!)S, (C).4
alkyl)S(=0), (C,.4 alky])SO,, (Ci4) alkoxycarbonyl, N-(C,.4 alkyl)sulfamoyl, N,N-C, 4

alkyl)sulfamoyl, C,.4 alkylsolfonylamino, or heterocyclic.

5. The composition as recited in Claims 1-4 wherein R’ represents a monocyclic or
15 bicyclic aromatic ring optionally incorporating at least one heteroatom selected from N, O and

S.

6. The composition as recited in Claim 5 wherein the aromatic ring optionally
incorporating a heteroatom comprises phenyl, 1- and 2-naphthyl, 2-, 3- and 4-pyridyl, 2- and

20 3-thienyl, 2- and 3-furyl, quinolyl, isoquinolyl, indolyl, benzothienyl, benzofuryl, 1-, 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, benzimidazolyl, benzthiazolyl,
benzoxazolyl or triazinyl.

25

7. The composition as recited in Claim 6 wherein R'is represented by the formula (v):

wherein R’ is optionally substituted by at least one substituent selected from R%-R® and R"°
wherein R® represents a single bond, -C(=0)-, -CH»-, -O-, -S-, -S02-, or —=S(=0)- as tether, or

30 a five-membered heterocycle connected to R’ by a ring fusion, and R’ is morpholine



Pis a heterocyclic ring; R4 is -H or optionally substituted C _4alkyl; R5
is =0, =NR4 or =S; 20 R6is -Hor nethyl; Yis -C(=ONH, -C(=0 NA-,

-C(=0 N(AVo, 034008 =O) -, -C(=S)NH, -CH2NH, -C(=0 CH2-, PCHAE(24P87

- C(=0) - pi perazi ne-, -C(=0 R$-, -NAC(=0124 0D 03/037871 PCT/ SE02/ 01987 -
122 -C(=S)N(A)-, -CH2N(A)-, -N(A)CH2- or a 5-nenbered heterocyclic. R7 is
a nmonocyclic or bicyclic aromatic ring or a heterocycle, optionally

subst i t ut eptiopgllysubsidiutedniyith aklgpsitane gebstigresbiedssicddTah dmtlRemRephatine. R1D;

BPerel 0 RhehBerRRRERCF e SoA ey hercle 2 R RADK B aBYohdcPO R O
fi ve- menbegtReallalben@eobitehaogme siuerdc fano Rydbyxyatrifingorhewsy o amato, aasongl

bond as tether; R9 is norpholine optionally substituted wth at |east one
subst i t ueffrba@mirdos amidieim grbamayl gReFEHN) SUHRMOR: fer akvh Gris tlkepik Conal | y

Ut SORRORI SO I CE I PE  F A

is option Itut opt’i ona I tut oal
hydr oxy, @hylalkydyN0,.s alk)0 Genalkasey@niNeiX(C, 4 miahgyllhmoo, NNER, - NA2,

N0 e N o, O Bk cHLyp i A LS
(=0 NH2,(lc?(4iAE@d}é'y@arb&(ﬁ,@)fJ‘ci6§4 algglﬁu@(aﬁ@EIQN,N;@l-&lkﬁﬂﬁlf&rﬂﬂ?}’l‘?@%-Ei on as recited

in daim erein the R each position, ’independently represented
by hydr og&kylsefdoylaminy ot saeyyclylnet hoxy, thi onet hoxy, -NHA, - NA2,
- NHC( :% A, am nocarbonyl, -C(=O NHA, -C(=0) NA2, hal ogen, hydroxy, -QOA,
cyano, ““or aryl wherein al kyl and cycl oal kyl are optionally substituted
wi th hal ogen, TihddoPapos)idAQs re2RedHICRKM 7 Wiidréih RO? RragtyyHydréxyi BnocORRRXY,
car boxam ndo, am di no, carbanoyl, nercapto, sulfanmoyl, Cl1_4 alkyl, C2_4
al kenyl , l&dogenal kynyl, C3_6 cycloal kyl, C3_6 cycloal kenyl, Cl1_4 al koxy,
Cl 4 al kanoyl, Cl1 4 al kanoyl oxy, N-(Cl1 4 alkyl), N(C1L 4 alkyl)2, Cl1L 4
al kanoyl am no, (Cl_4 al kanoyl) 2am no, N-(Cl. 4al kyl) car banoyl
N, N- ( Cl _49.2carbanayipositich a4 razitky in) Slairt €wHereia RK s c$hmOhy dio©t, etabky| ) SO02,
(C1_4) al koxycarbonyl, N (Cl.4 al kyl)sulfamyl, N, NCl-4 25
al kyl ) Sul §tBewnar halegem al kyl sol f onyl ani no or heterocyclic. 3. The
conposition as recited in Clains 1-2 wherein A represents an al kyl
optionally ,

10.  The composition as recited in claim 1 wherein R is represented by the Formula (vi):

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,CHj;, -SO,CH,CHj,
-S0,-n-C3H7, -SO,-i-C3H7, -SO2-nC4H g, -SO;-t-C4H,, -SO,NH;, SO,N(CHj3),, -C(=0)NH,,

25 -C(=O)NH-cyclohexyl, -C(=0)-cyclopentyl, -C(=0)-pyrrolidine, -C(=O)N(CH3),,
-C(=0)-morpholine, -C(=0)CHj, -C(=0)CH,CH3;, -C(=0)-n-CsH5, -C(=0)-i-C3H5, -C(=0)-n-
C4H o, -C(=0)-i-C4H o, -C(=0)-t-C4H,5, CH;0H, SO,CH(CH3),, SO,NHCH,CH(CH3)s,
-CH,CH,O0H, -C(=0)CH,CH»0H, -C(=0)NHCH,CHj; or C(=0)OC4sH q.



substituted with hal ogen, nitro, cyano, hydroxy, trifluoronethyl, am no,
carboxy, carboxam ndo, am di no, carbanoyl, nercapto, sulfanoyl, Cl 4

al kyl , Cowo calokmmyl , C2..4 30 al kynyl, C3_6 cycl oal kyl, C@cé/seyroost kenyl ,
Cl_4 al koxy, Cl_4 al kanoyl, Cl1_4 al kaEpyl_oxy, N (Cl_4 alkyl), NC1.4

al kyl')2, Ci1.4 al kanoyl am no, (Cl_4 al kanoyl)2am no, N-(Cl_4 al kyl)-

car banoyl, N, N-(CI _4)2carbanoyl, (Cl_4alkyl)S, (Cl1 4 alkyl)S(=0,

(Cl. 4al ky | )S??e lﬂl}i aygc%é %ﬁﬂs Fm/@@&ﬁeﬂ-r%?yesentigsive%m%r bonyl ,
N-(C1_4 al ky amoyl, N, N-Cl1.4 al kyl)sulf Cl_4 al kylsolfonylanlno
or het ehetespcyalic. mtgcoﬁt]msmgrqnos»rmomh@ISfoﬂ@mStSGH?Cted fomaSNandikrein R3 is -H,
Cl 6al kyl, C2_6al kenyl, C2- 5 6al kynyl, C3 _6cycloal kyl or AOH wherein the
Cl. 6al kyl , C2_6al kenyl, C2_6al kynyl , C3 6cycl oal kyl and A are optionally

substi t y§ ed e @Olﬁﬁdlﬁg%g rec'i‘tb& 'irPClaﬁﬁelQtheE’éﬁﬂfYO?S)pyrroIer tfidpiene ety ., am no,
car boxy, carboxam ndo, am dino, car armi;y mer capt o, sulfarm I Cl 4
50

al kyl 5~ izaidazlé shigzole,@xazole pyyazple, isothiazo mqkyll 2 byla@byéﬂ&ammx@ole Cl. 4
| koxy, | k o | kyl) 2,
&6 % hdrotradiedB P ittt Go AR L Re e g B O

N, N-(Cl Imad;@@[a)@mwh,oxémz(ﬂe,al kyl)S, (Cl.4 alkyl)S(=0, (CL.4 alkyl)S02,
(C14) al koxycarbonyl, N-(Cl_4 al kyl)sulfanmoyl, N, NCl 4 al kyl)sul fanoyl,
Cl.4 al kyl sol fonyl ami no, or heterocyclic. 5. The conposition as recited in
Caims 134 r 0 ch tic ring
opti ona#l y Y@?c??%@r a dgserg&tﬁle,ﬁlqgg%lﬂlo%&ﬁ%%g{%g% c—)Fn(ﬁngt eg f@gﬁg pInja’() and S
6. The OHPED)- |oﬁncaﬂ))1apeﬂamde-| n Claimb5 wherein the aromatic ring
optionally incorporating a heteroatom conprises phenyl, 1- and 2-naphthyl,
2-, 3- and 4-pyridyl, 2- and 20 3-thieny], 2- and 3-furyl, quinolyl,

I soqui ngkyl ,A'da,%ﬂoﬁhdr %&%@b?m@fonﬁ@lﬁw uryl, 1-, 2- and 3- pyrrolyl,

i m dazolyl, thiazolyl, "oxazoly pyrazolyl, isothiazolyl, isoxazolyl,
1,2,3-triazolyl, 1, 2, 3-thi adi azolyl, 1,2, 3- ®Radi azol yl, 1,2, 4-triazolyl,

1, 2, 4-t hi adi azol yl, 1,2,4-oxadiazolyl -triazoly],

1, 3,4-thiadi azolyl, 1,3,4 oxadi azolyl i g dazol )ﬂ6, benzt hi azol yl ,
benzoxazol yl or tr|a2| nyl. 25 7. The o a5 recited in daimé6
wherein R7 is represented by the f wherein R7 is

optional Iy substitutdd by at Rea sel ecged from R8-R9 and
R10 wherein R8 represents a singl' . CI/-|2R 0-, -S, -S02-,
or -S(=0- as tether, or N Y

wherein

15 R!is, at each position, independently represented by hydrogen, alkyl, optionally substituted
cycloalkyl, methoxy, thiomethoxy, -NHA, -NA;, -NHCOA, aminocarbonyl, -CONHA,
-CONA,, halogen, hydroxy, -OA, cyano or aryl;
A is alkyl, cycloalkyl, alkenyl or alkynyl;
R? is represented by (i), (ii), (iii), or (iv) below:

I\II »': N N
~ N
( (C}{Z)n R’ (Cl]lz)n P R/ @
—N N -
\R3 3T g3 R3 \R3
R3

20 ® (i1) (i) (@iv)

R®is-H , Cysalkyl, C;¢alkenyl, C2_6a1kynyl, Cs.¢cycloalkyl or AOH,;



30 a five-nenbered heterocycle connected to R7 by a ring fusion, and R9 is
nmor phol i ne WO 03/ 037871 PCT/ SE02/ 01987 -124 optionally substituted with at
| east oneweuwbmsistuent sel ected from A, thionorpholine, a PCTrsEnbensn

het erocycle, -C(=OA, an aryl or a heiegﬁr_(_:ycl ic;, wherein the aryl or
heterocyclic is optionally substitut wi th hal ogen, nitro, cyano,

hydr oxy, trifluoronethyl, am no, carboxy, carboxam ndo, am dino,

car ba rca sul fam)yl Cl 4 alkyl, C2_4 alkenyl, C2 4 5 al kynyl,
I:n;%(f aa}iqre%/rf)c)péﬁ 1—’é’g(‘:ycl oal kenyl Cl 4 aI koxy, Cl-4 al kanoyl Cl 4

aI kanoy,ll @der NH (CL_4 al kyl), N Cl 4 alkyl)2, Cl1_4 al kanoyl anino, (Cl_4
al kanoyl ; 2am no, N-(Cl_ 4al kyl)carbamoyl, N, N-(C 1_4)2carbamyl, (C -4
al kyl) -4 alkyl )S(=0)-, (Cl -4 al kyl )802-, (Cl_4) al koxycar bonyI ,

N-(Cl a yl, N, N-Cl 4 al kyl) sul famoyl, Cl - al kyl sol f onyl am no
or het g?o%#géﬂéti}gpg The conposition as recited in CI aim7 wherein R10 is

Eci:: kyl's 8Y&ﬁIQ#ﬂ)NBRI{’8JW_OmQLC(?)m®n ~NHC(FOp, «(FSP¥HE,i |h -CRI,NEI-y ﬁc: ted i n10
aim erein i s _cyano, hydroxy, : et hoxy or hal ogen. :
The comSdsP¢Her fH T+ eogélﬁ))cﬂla?rﬁ?‘ﬁe'm;&=§gﬁyqu‘&é(‘(ébr esented by the
For mul a_ d(}‘S%}*J(A‘r’Zgﬁgﬁzﬂﬁet (s FI& r}glaeS hehBeRd HeRiftgEli@Nd RO is nethoxy,

cyano, efe yc e 20 or a conpoulnd represented by the
For mul aR{ isiai thondcytlicddr Hibylie Rrofmatic)ringlor aﬁe@rmwtﬁogpmqmﬂyasbmnﬁd b}domenorcl aim

_1 go\é\hﬁrdg}hﬁn_e(f%l')stgg@q é@ﬁ_%&)ﬁ&fﬁ%}g@%%% is c%&ne °R||-&§0°ét§er by a 7
g(( Q%g&%@@@@w“ngﬁm@rrcyclwentyl -C(=0) -pyrrolidine, -C(=0N(CH3)?2,

O - phol i ne,” - C(=0 CHZCHS C( O) n- C3H7, -C(=0) -i - C3H7,
C(=0) -R: 1se¢H10 -%@)—@SO& c&QzNH =Q)NH:, G165, (R0, 2 Sopmqnthesy

SOPNH HCH2CH3 or  C(=0) OCAH
10. V\g-%%ﬁré%%bm%ég%zﬁgﬁgﬁ%ﬁ%@m%ggn%(%ﬁd as recited in dains
1- 11 whr? Rirforyhsl&ie @sienilly subktiturd veittheriest ofeestubstitagntIselected figncAppr i si ng one
or nore heteroatons sel ectgd fromS N.and O 13, The conﬁgg(gd as r C|ted

in O ai thiomomhelins; nlp?razgl-%yr orsiomally Fybstimsdearyls pptignally sybs %tefom Gz0l e,

oxazgg i sot hi azol e, isoxazole, 1,2,3-triazole,
t?nalaole '

R!? is optionally substituted alkyl, optionally substituted cycloalkyl, hydroxy, aryl, cyano,
halogen, -C(=O)NH;-, methylthio, -NHA, -NA,, -NHC(=0)A, -C(=O)NHA, -C(=0O)NA; or
OA;
R!!is -H, alkyl, AOH, -SO,A, -SO,NH,, -SO.NHA, -SO;NA,, -SO,NHAR?, -C(=O)R’,

20 -alkylR’, C(=0)A, C(=0)NH,, C(=0)NHA, C(=0)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 alkyl 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, terz-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.



2,3-oxadi azole, 1,2,4-triazole, 1,2,4-thiadiazole, 1,2, 4-oxadiazol e,
3,4-triazole, 1,3,4- thiadiazole or 1, 3, 4-oxadi azole. 14. The conpound as
ecited iwo@Basmrii2 wherein Y is -C(=O NH, -C(=0 N(CH3) - pCTHB02/NE( =O) -

- (=0 - pi perazine-. 15. A conpound regkpgsented by the formula (1): |

wherein 15 Rl is, at each position, independently represented by hydrogen,
al kyl, optionally substituted cycloal kyl, nethoxy, thionmethoxy, -NHA -NA2,
- NHCOA, am nocarbonyl, -CONHA, - CONA2, hal ogen hydr oxy, -QOA, cyano or
aryl; Ais alkyl, cycloal kyl, alkenyl or alk R2 is represented by (i),
(1), (e0i) T}wrco(ﬂpo)mdbe:i meited inrClaim 15 tvharein RKllsl, Ne@cﬁpcsliﬁlﬁl ddepBBlealyH2) n |
R3I/NNR3 R3 (1) iﬂgélli) -RB R3is -H, Cl_6alkyl, C2 _6alkenyl,
C2_6al kWFsen@ng&? % kyl or ACH, WD 03/037871 PCT/ SE02/ 01987 -126 P is a
heterocyclic ring; nis2or3; RSis =0; R6 is -H or rrethyl; 5Yis
-C(=ONH, -C(=ONA-, -C(=O N(A)-, -NHC(=0) - % - CH2NH-

C( =0)5CRR- , THeHDO(pohd as reCitedin-Gaine 2@ whersin R! tsq atp posmmamds@yndently

A=S) Qe}?resentegll_)'y bg'oxznne chl}lcgm}e orzﬂou%lea 5-menbered heterocyclic;

1
1,
r

22.  The compound as recited in Claim 15 wherein R! is, at each position, independently
represented by hydrogen.
10

23.  The compound as recited in any one of Claims 15-22 wherein R? is -H or C ¢ alkyl.

24.  The compound as recited in any one of Claims 15-22 wherein R’ is represented by the

Formula (v):

RE—R° V)

10
15 R
wherein R’ is optionally substituted by at least one substituent selected from R8R%and R"
wherein R®is a single bond as tether or a five-membered heterocycle connected to R’bya

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 s 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
—R8—R° (vi)
F



R7 is a nonocyclic or bicyclic aromatic ring or a heterocycle, optionally
substituted by one or nore substituents selected from R8-RO and R10;
wher ei n Ryvoiog/oamsnnected to Y either by a 10 single bond oPChsE/6198m
fusion; R8 is -CH2-, -C(=0)-, -SO2-,_ 19g5®@2NH, -C(=0)NH, -0-, -S-,
-S(=0)-, a five-nmenbered heterocyclic connected to RC by a ring fusion or
single bond as tether; RO is norpholine optionally substituted wth at

| east q : A ' ' j [ :
opt: onarfsredibet b ¥fible PRUSE 1A Ry melt B pTRRNA § MRl Se el

- C( =0) GhAe Fflulagvidppt i onal |y substituted al kyl, optionally substituted

cycl oal kyl , hydroxy, aryl, hal ogen, -C(=0) NH2-, nethylthio, -NHA,
-NA2, -NHC(=O A, -C(=O NHA, S C(=0\NA2 or OA; R' is -H, alkyl, ACH -S02A,
- SO2NH2i - SO2NHA, - SO02NA2, ), -Gi¥0) RO, v?i@ -al ky1lR9, C(=0)A,
C(=O NH2i C(=0)NHA, C(=0) =0) CA. 16. The conpound as recited in
Claim15 wherein RL is, at ch pdgsition, independently represented by
hydrogen or an al kyl havi ng Carbon atons. 25 17. The conpound as

recit edw%l&gﬁslbm‘i' g Js@z}@hg,lrfpafﬁﬁclﬁ ,sca%ngaﬂh, ﬁmsiitdsbla, -Sozgﬂﬁﬁld,%ﬂzﬁ- 4 as
represente Yy a CycCl oa avin - carnon (0) . ouna as
r eci t 2dCiloCSRLhQudliwh 3P 2V, F@OZM,C%ah -@&Eﬂ%’égr&:@?"%@% E&e‘ﬁﬁ‘ﬁ@

represe d hytglr ) hy |~-8t_ - DR QRO A ’
| b but y TR ULORBRCREIY OO} Biolidinll RRIOINICIR, Bl 0)-flophbirle,
reci t ed-G(rORCHb,MCEE0)YBHEICH;N-CR=0)81-Cdi7, 63E60)peitl;i O(F0)CHEpeOte ((+Q)-n-

15775 e ottt o GHin A B ORRE ROl R ROMCHE cocn

position, independently represented by halogen. 5 21. The conpound as
recited in aim20 wherein RL is, at each position, independently

repr é8e28.ed Tixe boropiunds acieritad in&laimsf 1| 562 whereim¥ is Ffrc-awmysieddetesoqyeli¢ t ed
in Caim1l5 wherein R _is, .at each siti ' Sﬁe@dently represented by
hydr ogeHR8 §YmBASIngHRe %rdﬁ?)f&]f‘ﬁ%r gorpsege??céedi ﬁﬁmg’lgﬁone of dains 15-22 wherein
R3 is -H or Cl-6alkyl. 24. The conpound as recited in any one of C ains

15-22 wherein R7 is represented by the Farnula (v):. ) :
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 compound as recited in Claims 15-29 wherein Y is ~C(=O)NH-, -C(=0)N(CH3)-,
-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,.¢alkyl, halogen,

25 hydroxy, -OA or cyano;



(V) 15 R10 wherein R7 is optionally substituted by at |east one substituent
selected fromR8-R9 and RI0 wherein R8 is a single bond as tether or a
five- menmbwoed/obmrer ocycl e connected to R7 by a ring fusi @eaTsR2/6:987 S
nor phol i ne, thionorpholine or (=0 A 1%f_25. The conpound as recited in
Clains 15 wherein R10 is at |east one Substituent selected from alkyl,
cycl oal kyl, QOA, hal ogen, and cyano. 26. The conpound as recited in Claim24
wherein i hoxy, ethoxy, chlorine, brom ne or
fluori né%gl’g&g‘f?éi%gylb@rér%{ u)é%aué rl’eci ted in claim15-26 wherein R7 is
represeRtsd by the formula (vi): R8-R9 (vi) WD 03/037871 -128
PCT/ SE02/ 01987 wherein R8 is a single bond as tether and R9 is methoxy,
cyano or a conpound represented by ~uws Fornmula (vii): /--\ 11 NN-R (vii)
wherein RL1 i s - SO2CH3, - SORCH2CH3, -1S02-n-C3H7, -S02-i-C3H7, -S02-n- CAHLO,
-S02-i- 5 C4Ht o, -S02-t-C4H o, -SO2 - S2N( CH3) 2, -C(=0) NH2,
-C(=0 NCH2CH3, C(=O NH cycl o- CoH1Z C((@)I%cl 0- C5H10, -C(=0) -pyrrolidone,
-C(=O N(CH3) 2, -C(=0O) -norpholine, \-C(= , -C(=0 CH2CH3, -C(=0) -n-C3H7,
-C(=0-i-C3H7, C(=0 CH2CH2CH, C(=O)\: -q‘\&HlO, -C(=0 -i-C4H10,
-C(=0)-t-C4H10, -CH3OH, CH2CH2OH or -C(=Q OC4H10 10 28. The conpounds as
recited in Cains 15-27 wherein Y is a figeé-nenbered heterocyclic ring
conprising one or nore heteroatons selected fromsS, N and 0. 29. The
conpound as recited in Claim27 wherein Y is furan, diazol, oxadiazole,
pyrrol e, thiophene, furan, im dazol e, MWt hi azol e, oxazol e, pyrazol e,
i sothiazel e, | xa1 le, 1,2,3-triazole, 15 1,2, 3-thi adi azol e,
1,2,3-0 aﬁi'gzo(fls‘gfa%?]z, 4-triazole, 1,2,4-thiadiazole, 1,2, 4-oxadi azol e,
1,3,45 pidmzole, 1,3,4-thiadiazole or 1,3, 4-oxadiazole. 30. The conpound as
recited tn Gains 15-29 wherein Yis -C(=ONH, -C(=ON(CH3)-, -NHC(=0) -
or -C(:bl)slsp'fc}?ierazi ne-. 20

RS is -H or methyl;

Y is —-C(=O)NH or —C(=0)-piperazine-;

R’ is phenyl optionally substituted by one or more substituents selected from R:R’ or RS,

10 R3is 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-Rl L
R is alkyl, hydroxy, cyano, halogen or OA;
R''is -H, alkyl, AOH, -SOA, -SO,NH,, -SO;NHA, -SO,NA,, -SO,NHAR®, -C(=O)R’,
-alkylR®, -C(=0)A, -C(=0)NH,, -C(=0)NHA, -C(=0)NA; or -C(=0)OA; '

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,-C¢ alkyl, C3-6cycloalky1, 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(=O)NH-.



31. A conpound represented by the formula (I): | wherein R is, at each
position, independently represented by hydrogen, Cl1_6 al kyl, hal ogen, 25
hydr oxy, wQA3smos78cyano; WO 03/ 037871 PCT/ SE02/ 01987 -129 APCI/SEbX§19g7

cycl oal kyl, al kenyl or al kynyl; R2 30_(l) R3 is -Hor Cl_6alkyl; 5 nis2;
R5is =0; R6is -Hor nmethyl; Yis CF =O NH or -C(=0O)-piperazine-; R7 is
phenyl optionally substituted by one or nore substituents selected from
R8-R9 ot Rl 7 y a
ring fu§s6| onqglF JchE§ uﬂ(fasqgél{egqn lﬁ%}pﬁf@?h&@ﬁﬁi q%ﬁé@l 8@: ﬁy%ﬁ%?@ﬁ% l|)o ol i ne,
-C(=0 Aoﬁorpnmersaasumemsjszlesfba fran RE4R]Iand By Hwbergin RYiandivehnémigered or OA; RL’

- H, | kyl ACH, SQ2A SC2NH2, - SO2NHA, - S BAR9, O RO,
: al kymgeten%e(cl@cmn& gAY 2 g UsPRGR2 Sm@kﬁi@%&z Tegper aeﬁo IPP%B )
phar mac&?ﬁdngﬁg Ll}{bsgﬁﬁ r?&h?ons\ﬁitﬁ aPast 8hd s&ﬁffﬁ@h‘%lecé@ frolh R, § %’gﬁﬁ cklas

recited ere| n R 1s, at each position, indepén y
r epr eSemidcthidyorphdlin€l - C6 al kyl , C3_6cyc| oal kyl, hal ogen or OA. 20 33. The
conmpound as recited in Cai m 32 wherein Rl is, at each position,

i ndependently represented by fluorine, chorine, bronine, nethoxy, ethoxy
or nethyj. %ecmﬁoﬁmqeafédaﬁ 369t @6 RP s ebph6liR3 Wherein R3 is nmethyl. 25
35. The conpound as recited in Cainms 33-34 wherein Y is -C(=OQ NH. WO

03/ 037871 -130 PCT/ SE02/01987 36 The conpound as recited in Caim 35

Sl eot ot r deRaT R BRI R IR 7Y 80 OF, OB Graldiel, |0 °

connggted to R7 by a ring fu3|on or a single bond as tether and R9 is

mor pholine optionally substituted on carhon with at | east onﬁ substi t.uent
sel ect ed%f r dihe p;lauigﬁ p%;eg_gq‘,qq}@_(ﬂ@in 38 wherein R™ 1s cyano, methoxy, ethoxy, tluorine,

chlorine, bromine or hydroxyl.

40. The compound of Claim 36 wherein R’is piperazine-R“, wherein R!! is -SO,CHs,

15 -SOZCHZCH3, -S0,-n-C3Hj7, -S0,-1-C3H37, -SO2-n-C4H g, -SO2-1-C4H g, -SO2-t-C4H,
-SO,NH, -SO,N(CHj),, -C(=0)NH_, -C(=0)NCH,CHs, C(=0)NH-cyclo-C¢H 2,
-C(=0)-cyclo-CsHjg, -C(=0)-pyrrolidone, -C(=O)N(CHz),, -C(=0)-morpholine, -C(=0)CHs,
-C(=0)CH,CH;, -C(=0)-n-C;H5, -C(=0)-i-C;H;, C(=0)CH,CH,OH, C(=0)-n-C4H,q,
-C(=0)-i-C4H;g, -C(=0)-t-C4H o, -CH;0H, CH,CH;0H or ~C(=0)OC4H.

20
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.

25
42. A method of treatment of a human or animal suffering from depression, generalized
anxiety, eating disorders, dementia, panic disorder, sleep disorders, gastrointestinal disorders,
motor disorders, endocrine disorders, vasospasm and sexual dysfunction administering to
such animal an effective amount of a compound of Formula I or a pharmaceutically

30 acceptable salt of said compound.

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,



5 and thi onorpholine. 37. The conpound as recited in 36 wherein RO is

nor phol i ne. 38. The conpound as recited in Caim37 wherein R1O is cyano,
OA, OH orwbaBeogmsm 10 39. The clains as recited in O ai mp8®/seheoiesn R10 is
cyano, methoxy, ethoxy, fluorine, chlggine, bromne or hydroxyl. 40. The
conmpound of Claim 36 wherein RO is pipérazine-Rl1l, wherein R' is - SQ2CHS,
15 - S2CH2CH3, -S02-n-C3H7, -S02-i-C3H7, -S02-n-C4H10i -S02-i-C4H10
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- C( =O) N(dsdBdezs, vadospdon amalr skl idgsfuneticp=0) CH3, - C(=0) CH2CH3, - C(=0) - n- C3H7,
-C(=0-i-C3H7, C(=0 CH2CH2OH, C(=0O -n-C4H10, -C(=0O -i-C4HLO,
-CX:C»-t-CAFﬂo, - CH3OH, CH2CH2OH or -C(=0) OC4AH10. 20 41. A conpound of any
one of clains 1-40 for use in the treatnent of depression, generalized
anxiety, eating disorders, denmentia, panic disorder, sleep disorders,
gastroi ntestinal disorders, notor disorders, endocrine disorders, vasospasm
and sexual dysfunction of an animal in need of such therapy. 25 42. A
nmet hod of treatnment of a human or animal suffering from depression,
generalized anxiety, eating disorders, denentia, panic disorder, sleep
di sorders, gastrointestinal disorders, notor disorders, endocrine
di sorders, vasospasm and sexual dysfunction adm nistering to such animal
an effective anount of a conpound of Fornmula | or a pharnmaceutically 30
acceptabl e salt of said conmpound. 43. The use of any one of the conpounds
inclains 1-40 in the preparation of a nedicanent for the treatnent of
depression, generalized anxiety, eating disorders, denmentia, W 03/037871
PCT/ SE02/ 01987 -131 panic disorder, sleep disorders, gastrointestinal
di sorders, notor disorders, endocrine disorders, vasospasm and sexual
dysfuncti on.



