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5- HT- ANTAGONI STI C PROPERTIES Field of the Invention This invention relates
to novel Woawiosm7derivatives, nethods for their preparati ®CI/SEB2/01989
pharmaceutical conpositions containing themand their use in therapy.
Background of the Invention Serotonin«%6=HT) has been inplicated in many
psychiatric disorders including but not Ilimted to depression, generalized
anxi ety, eaty i t i i r j-sor ders.
Furt het m2@39%?%@?%@%@%@é@@g@%&%@@??ﬂ%@#ﬁ%@% ders, 10
cardi ovascul ar regul ati on, notor ESendocrine di sorders, vasospasm
and sexual dysfunction. Serotonin receptors have been subdivided into at

| east 14pjerddrtRe Inveng@nBarnes and Sharp, Neuropharmacol ogy, 1999, 38,

1083- 1157, Tncorporated herein by reference. These various subtypes are
responsi bl e fBhiis swentignichtes taopyad §-anminerdagvasiyes sptileds fogtheigiprepawfidint i ons.
The 5-HTI, fam | f._receptors has hj f.fini . erotonin and consi sts
ot v Bhahfiliied cprpasif (cdniiftind 90 4t b DR 2 IS and EohT D

r ecept orBsdketyiebof thediPaiipas t hat interact with the 5-HT1 fanmily are known
to have therapeutic potential in the above nentioned disorders and

di seases. | n Yapten@PAHT) hes bperuimplicatsd in maay BIYFhBiaG¢sodms includingbiHingt have
been kn . ! t eI VAN . d, SHTI D
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| nventi asleeprdinordtesl Petleirmofesefotainmhaliedn implicatied inggabtosimebtinal disordersCompounds
that are \F/\fl{lerei@ WO 03/.037872 PCT/ SE02/.01989,.2 R is, at ea&g osi tion,
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dysfunction. Serotonin receptors have been subdivided into at least 14 subtypes,'see Bamnes

and Sharp, Neuropharmacology, 1999, 38, 1083-1152, incorporated herein by reference.
These various subtypes are responsible for serotonin’s action in mahy pathophysicogical
conditions. The 5-HT, family of receptors has high affinity for serotonin and consisté of five

15 rcfated receptors. This family includes the S-HTla and 5-HT)p receptor subtypes.
Compouﬁds that interact with the 5-HT, family are known to have therapeutic potential in the
abpve mentioned disordefs _and diseases.' In particular,. compounds that are SHT g and SHTp-
antagonist have been known to be antidepres'sant and anxiolytic agents. Compounds thaf are
5HTg and SHTp agohists have been used in the treatment of migraine. |

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

RS
R6
1 N
I R .
/ R
N Y~

wherein



optionally substituted cycl oal kyl, nethoxy, thionmethoxy, -NHA -NA2,
-NHC(=O) A, am nocarbonyl, -C(=0O NHA, -C(=0) NA2, hal ogen, hydroxy, -OA
cyano or WpyB/03&71s optionally substituted al kyl, opti onalPCy/SEobetose ut ed
cycloal kyl, optionally substituted 5 alkenyl or optionally substituted

al kynyl; R2 is represented by (i), (ii-2- (iii), or (iv) below N R3 CH)n
I NNV R3/ \R3 )NR3 R3 R3 (i) (ii) (iii) R3is -H, optionally
substituted Cl-6al kyl, optionally substituted C2 _6al kenyl, optionall

subst i t uRe#, Txagnpasytian, indgperidshidy rapresemed by hydraees oeesareqlhfawkvntuteqi alkziyrq 10
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- C(=9) N(AA)&Optwmm\xuhytltuteM@ @wlo@#HYasuéstrPéﬁééV‘éleaﬂ%k ep@w&lv |S\ébstlme4 s a
nonocy, u?e&?{)mbdg%ﬁiﬂrysu%EtﬁH%h'a&y@y 1g or a heterocycle, optionally

subst i uents selected from R38-R9 and Ri;
wher ei nmsr@r&eme@ay@d (ny; (m)mﬁ(mrbewa 20 si'ngl e bond or by a ring
fusion; R8 is -CHz2-, O - , - S , -C(=0 NH, -0-,~-S—,

-S(=0) -, amifft,ve rrenbered qN;W rvvpu

N N

< (E}le)n R (\Cr|12)n' / @
N\ A R? b N\Rs
R3 : .

o (i1) (ii1) @iv)
R’ is -H, optlonally substituted C;galkyl, optionally substituted C;.¢alkenyl, optlonally
substituted C, salkynyl, optlonally substituted C3-6cycloa1kyl or AOH
10 ‘nis 2,3 or4;
P is a heterocyclic ﬁng;
R*is—Hor op_tionally substituted C;4alkyl;
R’is -H, -OR’, -NR*; or -SR%;
R® is -H or methyl; _ :
15 Y is -C(=0O)NH-, -C(= O)NA- -C(—O)N(A)— -NHC(=0)-, -C(=S)NH-, -CHZNH
' -C(=0)CH,-, -CH,C(=0)-, -C(—O)-plperazme- -C(=O)R®., -N(A)C(—O) ,
—C("S)N(A)- -CHZN(A) -N(A)CH;- or a 5-membered heterocychc
R’ is a monocyclic or bicyclic aromatic ring or a heterocycle, optxonally substituted by one or
more substituents selected from R®-R® and R'’; wherein R is connected to Y either by a
20 single bond or by a ring fusion;
R® is -CH,-, -C(=0)-, -SO3-, - SO,NH-, -C(=O)NH-, -0-, -S-, -S(=0)-, a five membered
heterocyclic connected to R” by a ring fusion or a single bond as tether; A
R’ is morpholine optionally substituted with at least one substituent selected from A,
thiomorpholine, piperazin-R"', optionally substituted aryl, optionally substituted heterocyclic,
25 or -C(=0)CA; -



het erocyclic connected to R7 by a ring fusion or a single bond as tether;
RO is norpholine optionally substituted with at | east one substituent

sel ect ed Wo®ai039871 hi onor phol i ne, piperazin-R 1, optional PgTSEbBCI98UL ed
aryl, optionally substituted heterocyclic, 25 or -C(=0) CA; WO 03/037872
PCT/ SE02/ 01989 3 Rio is optionally subs3t+tuted al kyl, optionally
substituted cycl oal kyl, hydroxy; aryl, cyano, halogen, -C(=0 NH2-,

met hylthi o, -NHA, -NA2, -NHC(=O A, -C(=O NHA, -C(=O NA2, or OA, R11 is -H,
al kyl, Ais eiBianally subGENHR] alkBOGMdAally SO cySRRNARYdroxg( argl, Rgano, 5

Ry oc diaigaen. 1 O)NFE medipile RE 3N BorDH G RYRori; OIS HBor CERgNS R ogen

atoms upppo 14 carbon atoms. The term "alkyl" used alone or as a suffix or
prefix, refers to straight or branched chain hydrocarbyl radicals
conpri siRY i$ -Halighod®H] S0y, 80, Nn A0, NBATHO N SQINEAR -CD)R’s t o

trai ght d chaj | ical s havj t" 1 east
car bors cAR hiai GaRNE R GO AR HIAT, abour 15 carbon
atons. The tpfderndlkydt¥éarbyietEES 14 %ﬁétﬁ@hﬁ@&mﬁ?délﬁ@ﬂﬁl%ﬂrb% ahdhiggacar byl

radi cal s having at | east one carbon-carbon triple bond and conprising at
| east 2 atpms vp &bbhicarhion afamson at ons.  The term "cycloal kyl " refers to

" omn o BHTCAEOE Dl LaGL6RL SAPY FafE Bl ATl
hydr ocardhin kiyaldbcaedyé rdtoal e ndprisiraBbio abetel Xarbaate@g bon doubl e bond -and
conprising at_least 3 up to about 12 carbon atons. The term 'jC}/cI oal kynyl "

refer¥ to ri nbhectemn arlkemd” refers v sraght of banehad<chaimhydgocabyl s hgmimg at
o . | A8 |
carbon gg&ﬁge Ee[rb&l-ﬁarg&?g(g@é’b?f&%??%b@ﬁﬁ@%%ﬁ%& i&Pp éoga&sggﬁs c an%%d?é?”

at ons. term "aroma ( rocar by ving one or
nore pol yunsHieurah alkgmyld cafers itmsteaigiavr bonelisinatainchydirerasnl exdical(schaging adn + 2

del ocal i zed el ecfrons and conprising 6 up .o gbout 14 carbon atons. The
ter m " arl§pst OReFA %‘"‘E‘Hg’%ﬁ‘ B’Hﬁ? pendangicempaising af i?&f’ GO 0 0Bt ot i ¢ -
The term “cycloalkyl” refers to ring-containing hydrocarbyl radicals comprising at
15 “least 3 up to about 12 carbon atoms. | : |
The term “cycloalkenyl” refers to ring-‘cdntaining hydrocarbyl radicals having at least
one carbon-carbon double bond and comprising at least 3 up to about 12 carbon atoms. |
The term “cycloalkyﬁyl” refers to ring-containing hydrocarbyl radicals having at least’
one carbon-carbon triple bond and comprising about 7 up to about 12 carbon atoms.
20 .» The ferm “aromatic” refers to hydrocarbyl radicals having one or more
- polyunsaturated carbon rings having aromatic character, (e.g., 4n + 2 delocalized electrons)
and comprising 6 up to about 14 carbon atoms. o
" The term “aryl” refers to aromatic radicals including both monocyclic aromatic
radicals comprising 6 carbon atoms and polycyclic aromatic radicals comprising up to about
25 14 carbon atoms. , | '
| The term ‘-‘alky'lene” refers to divalent alkyl moieties, wherein said moiety serves to
link two structures together. 4 '
. The term “heterocycle” or “heterocyclic” or “heterocyclic moiety” refers to ring-
containing monovalent énd divalent radicals having one or more heteroatoms, independently
30 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,



radi cal s conprising 6 carbon atons and pol ycyclic aromatic radicals
conprising up to about 25 14 carbon atons. The term "al kyl ene" refers to
di val ent wbloglo3 1802 et i es, wherein said noiety serves to | PCH/SERI0198Y uct ur es
together. The term "heterocycle"” or "heterocyclic" or "heterocyclic noiety”
refers to ring- containing nonoval ent a#d dival ent radicals having one or
nore heteroatons, independently 30 selected fromN, 0 and S, as part of
the ring structure and conprising at |least 3 and up to about 20 atons in

t he ri ngeontdieingrone ycnoee dombki bonds, Ay hblersgtliv mbéetieomay esathinmbredhaniide

03/ 037872 PCT/ SEQ2/ 01989 4 contai ni ng one or nore doubl e bonds, and-
heterocyEch noi eties nmay contain. nore than one ring. The term

heteroaryl” 16l Ghf heeReh AeEH FedfBBRIR iHovaRE: M Al rﬁcﬁ%&ﬁl@@av' ng

aromati ¢ character. erocyclic noi€ |es |nc or exanpl e nonocyclic
noi et i esarsnmakic akaragern. ri di ne, oxirane, thiirane, azetidi ne, oxetane,

thieta e, pyr ol i di ne, rrolin I m dazol i di ne, razol i di ne, .di oxol ane,
sul f ol > 3 HaierRpar i mplafies inclide farrapmP R maRRocH iR He TieRAS: 4iRSi8Bhane,
pi per i d' Qﬁranl: Riitine; zlz@ttxdlﬁé"lb%t‘ﬁné)lfl’hhgh@%a/r@llaﬁeaﬁ}lrﬂﬁme nlﬁﬁ?el@lﬂllﬁ@

t hi onor pholi ne, pyran, tHhiopyran dropyran, tet ydr opyr an,
1, 4- di hyplyramlrdurwi, diexolane) sulifdxeny 3- dih)@qumraait 2R ethbydrofupaategrahydoofomnper i di ne,

2,3,4, 7-1et h 1 H i i 1,3- di .
4,7 df by R, PR T B G ROP erl e iaS o BT Petmsrebelinseyc i c
noi et i esp yraﬁ|tﬂﬂgyﬂaﬁ,tZ%B-Gilfyhlop&fdhgﬁtrﬁh'fd}o@&an Ay4-dthytirophitime] N¥ldioxane,iind-di nyl,

pyri dazi nyl lenyl, furyl, pyrrolyl, imdazolyl, thiazol yI oxazol yl,
pyr az &P yioxangediexanee hgmopiperidiag 3134, 7-temahydm- } Hiagering homepiperaziae 1, 3-

1,2,3-thj I

g o S 41 P Bty 08 bbb
1,3,4 oxmdlemzs)inyclude hédtbiatyil clngk kuch abep@i@dymhannﬂppﬁimﬂﬁnﬁmomaayl
pol ycycli ¢ npieties such as: indale, indoljne, gxlno i ne,

t et r ahy dHeY A rn’é!rmlyédﬁleﬁ%lyi Haiazalys PEarp bl g ERl s thiReolyh isexaeiylodi oxan,
coue 5 BUSGE AR et g 2 SISOt 2.
benzi i dthzasliazplyhenZ, ¢ oxadiatadyl, t,8jdexiandlil, bS,4-thiadiazolyl, and 1,3,4 oxadiazolyl.

' Additionally, hcterocyclic moieties encompass polycyclic moieties such as: indole, indoline,
quinoline, tetrahydroquinoline, isoquinoline, tctrahydroisoquinoline; 1,4-benzodioxan,
coumarin, dihydrocoumarin, benzofuran, 2,3-dihydrobenzofuran, 1,2-benzisoxazole, - |
benzothiophene, benioxazole, benzthiazole, benzimidazole, benztriazole, thioxanthine,

20 carbazole, carboline, acridine, pyrolizidine, and quinolizidine.
In addition to the polycyclic heterocycles described above, heterocyclic moieties
* include polycyclic heterocyclic moieties wherein the ring fusion between two or more ﬁngs
comprises more than one bond common to both rings and more than two atoms conlrncn to
both rings. Examples of such bridged heterocycles include quinuclidine,
25 diazzibicyclo[Z.Z.l]heptanc and 7-oxabicyclo[2.2.1]heptane.
The terrnl“halo” or “halogen” refers to fluorine, chlorine, bromine and iodine radicals.
The term “alkoxy” refers to radicals of the general formula —O-R, wherein R is
selected from a hydrocarbyl radlcal. Alkoxy moieties include methoxy, ethoxy, propoxy,
isopfopoxy, butoxy, t-butoxy, isobutoxy, cyclopropylmethoxy, allyloxy, and propargyloxy.
30 The term amine or amino refers to radicals of the general formula -NRR”’, wllcrein R

and R’ are inclependently selected from hydrogen or a hydrocarby radical.



20 carbazol e, carboline, acridine, pyrolizidine, and quinolizidine. In
addition to the polycyclic heterocycles descri bed above, heterocyclic

noi et i es wornslosmse2 pol ycycl i c heterocyclic noieties wherei RCTIsS€02/01989 f usi on
between two. or nore rings conprises nore than one bond common to both
rings and nore than two atons common tosboth rings. Exanples of such

bri dged heterocycles include quinuclidine, 25 diazabicyclo[2.2.1]heptane
and 7-oxabicyclo[2.2.1] heptane. The term "hal 0" or "hal ogen" refers to

fl uori nepelile® Deb&ip thyrOsTtHE Imvihtioadi ne radi cals. The term "al koxy" refers .
to radicals of the general tormla R, wherein Ris sel ected froma.

hydr ocar byI r i fugther %&P%?fﬂh‘?ﬂn@ﬁl@@ f?x | andR né%%&@@e@@%yyas aﬁr&ﬁ%
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or drocar bg radi cal . ‘WO 03/ 037872 PCI/ SE02/ 01989 5 Detai |l ed Descri ption
of th | siamoyh 1 alkyl, meaH@rlyla%eékm Fhequlﬂﬁélm% cysloaptenyn§1-R3, each
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N Kyl )cgélié%lpr%famgf(} & ?L‘Kﬁ%’ Ky )2caar‘l{6§’r{°%e§|6°ﬁuéa202))s aEn NS kyl ) S(O) ,

(CL. 480 kyI ) S(&R! ax(dcli etirh aidcpm},dcaﬂ)bwgd alkyds 41@@)4 onhlkyhylsudy Bensssaight B N- C14

cach | noupenre el s EDicsRaheliyT A R S H Y bears atimneh

branc hedeacﬁ e inaefRhienlig\d dyelid alkyk aol&wa paaf@ﬁsle véq,ueaﬂoran d{'aadm@emh%béw have
3-6 atoms when each are independently a cyclic alkyl. O her preferabl e

val ues f#e apalkyl inghide retipheathid ae-propat dsoprepal Iy butyly csplawl herthytyl, et hyl ,
n- propyl c(}lﬁ(iaoj)%ﬁ{yp %x@enﬂl'l g#& XX/CI?H&gp Lﬁr&e&bﬁ%&lu&%y k‘ wh&%ﬁh %pa%tlﬁen aE%Opent yl

? Pgo(r:i/; Ieﬂudrhiepdihlﬁtﬁhe gnritgbrbﬁﬁm N@thefpreeoratie edlacsfor B' wakn @S if znrpoEiihonvb enthl is
at posi tllng}rflchecs‘, n%% atrci1 renethyl, ethyl, ethoxy and methoxy. Preferable values for R! whenR!is at
posmon 5 on the bicyclic ring are —H, methyl, ethyl and methoxy. When R! is at position 5-
on the bicyclic ring, R' is more preferably -H. When R! is at position 7- on the ‘bi:cyclic ring,
‘Rl is preferably —H. ' | o
20 Particular values for R? are substituent groups of F ormula i. Preferably R?is
represented by formula i, wherein n equals 2. Most preferably R is representéd by N-methyl
piperazinyl. , | | '
Particular values for R? are hydrogen, methyl, ethyl, n-propyl, 1sopropyl, n-butyl
isobutyl, and tert-butyl. R? is preferably methyl.
25 Particular values for R* are hydrogen, methyl, ethyl, n-propyl, isopropyl and
trimethylsilanyl-ethoxymethoxy. Preferably, R%is methyl.
RCis preferably represented by H.
Y represents a linking gfoup. Y is preferably -C(=O)N(CH3)-, when Y is
-C(=0)N(A)-. Y may also be ~C(=0)-piperazine. When Y represents a five-membered

30 heterocyclic ring, Y may be represented by, for example, pyrrole, thiophene, furan, imidazole,'

thiazole, oxazole, pyrazole, isothiazole, isoxazo-le, 1,2,3-triazole, 1,2,3-thiadiazole, 1,2,3-



bicyclic ring are nethyl, ethyl, ethoxy and nethoxy. Preferable values for
R when Rl is at position 5 on the bicyclic ring are -H, nethyl, ethyl and
met hoxy. Wben/oR87i s at position 5- on the bicyclic ring, RCTISE0Z@m989
preferably H Wien R is at position 7- on the bicyclic ring, Rl is
preferably H 20 Particular values for.§2 are substituent groups of Formula
i. Preferably R2 is represented by formula i, wherein n equals 2. Most
preferably R2 is represented by N-nethyl piperazinyl. Particular val ues
for R3 agediedle0uea. tridedlbyl, 2 48hiadhzol&)- 102, 2xhdiaz 16,01, DRMHazole, DB 4 thiadiazole

i sobutyl, and tert-butyl. R3 is preferably.nmethyl. 25 Particular values for
R4 are h§udhdderadiggaleryl | ethyl, n-propyl, isopropyl and

trimethylsilapyl- hoxy. ferably, R4 is nmethyl. R6 is preferably -
represented bl&%gﬁ%ﬂ?%éﬁgﬂ%tz( 95) 'nking group. Y is preferably _ -
- C( =0) N(Exinples o Rthat represenefn%ﬁu(}(c& or bi¥y¢lRyarahafic HRg ofh RédroRi¢le itidee.

When Y represents-a five-nmenbered 30 heterocyclic ri

S ng, Y may be
r epr es&nbWargRot limtedde.aphsnd; 1 pandrZonaphthiyhi 7op3re3mé‘,4'PmCH/g§, 2-japfl dzthisny; 2- and

t hi azol e;_ zoj y, l,e, . i [ az , -tri.azol e,

12 3 RS an B AR SR BBONG BRI Rttt Botinably o

1,2, 4-t rirs;aﬂgbm, 1|32,32-,t14aztot5ilari'2,azmilagi.azdlyllz_,l Q;bxmﬂimb;}l:lgl ,2,t1)4i-tﬁaﬂ71$'lt il,azétél( e,
.1,3,4-thiad a e or 1,3, 4-oxadiazaole. Mre preferably, Y is -C(=O NH.
Exanpl esﬂl@?hafé?@ﬁ Had-408pt1828: LAdngaseiyh é:%%@cgwlxlcl,éﬂm’fl%olﬂ, Aginglyla
het er ocygh & 161 . r 0 t : thks d 2-naphthyl ;
2, oo BT MBI, bhe Mool Bt bRhe il Ry Rl VoY

3- pyr t®| fdnzoxazplyh ooltydzinylhi azol yl , oxazol yl, pyrazolyl, isothiazolyl,

i soxazolyt, 1 -triazolyl, 1,2 3-th adiazolyl, 1,2, 3-oxadiazolyl,

1,2, 4-tr a@BY@\%?%if?,rQPPn?ﬁ}bé{&}?%g%FVh (Vi 2, 4-oxadi azolyl, 1,3,4-triazolyl,
1,3, 4-thiadiazolyl, 1,3,4 oxadrgzolyl, quinolyl; isoquinolyl; indolyl;

benzot hi enyl and benzofurylg m dazol yl , benzthi azolyl, 10
benzoxazol yl, or triazinyl. L R8o-1pe repr esqr) ed by the Forrmula (v):

R’ may further be represented by the Formula (vi):
R8—R’° (i)

.15 When the values for R are as sét forth above, R® may be a single bond as tether, -C(=0)-,

| -CH,-, -C(=0)-, -SO'z-,j-S.(—V—-O)-, -S-, -O-, -C(=0)NH-, -SO,NH-, or a five membered
heterocycle connected to R7 byAa ﬁng fusion; and R® may represent an aryl, heterbcyclic or
heteroaryl each independently optionally substituted with halogen, nitro, cyano, hydroxy,

- trifluoromethyl, amino, carboxy, carbamoyl, mercapto, sulfamoyl, C;4 alkyl, Ca4alkenyl, Co4

20 alkynyl, Cs cyclloalkyl, C;.6 cycloalkenyl, C 4 alkoxy, C,4 alkanoyl, C;.4 alkanoyloxy, N-
(Ci4 alkyl), N(C, 4 alkyl),, C,4 alkanoylamino, (C,4 alkanoyl);amino, N-(C;. '
salkyl)carbamoyl, N,N-(C,4),carbamoyl, C;.4)S, C1.4S(0), (C,4alkyl)S(=0),, (C,4)
alkoxycarbonyl, N-(C, 4 alkyl)sulfamoyl, N,N-C, 4 alkyl)sulfamoyl, C, alkylsolfonylamino,
or heterocyclic. Preferably Rlisa heterocyclic moiety.

25 More preferablvy'R9 represents piperazine, thiomorbholine or morpholine optionally
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



(v) Ro R7 may further be represented by the Formula (vi): 15 Wen the
values for R7 are as set forth above, R8 naybe a single bond as tether,
-C(=0 -, wo@B31872 C(=0) -, -SX2-, -S(=0-, -S-, -0-, -C(=0OpRHSENZ/BNH-, or
a five menbered heterocycle connected to R7 by a ring fusion; and RO may
represent an aryl, heterocyclic or hetproaryl each independently
optionally substituted with hal ogen, nitro, cyano, hydroxy,
trifluoronethyl, am no, carboxy, carbanoyl, nercapto, sulfanoyl, Cl.4

al kyl, Gayst keriebicd @R Bﬁa ahgmydn, pﬁé‘ferﬁblgmh@akybhem When® o kegll , C
14 alkox Cl-4 alkanoyl, CIl-4 alkanoyloxy N (Cl4 al kyl), N(C1-

al kyl) 2, bczr)rLaé tetheraRois mﬁﬁembly MethoX | AR | )\@dﬁ?rﬁberewetepcycle or a compound

4al kyl )cﬁ%éggémgd%mel%&&%éﬁ)ar bamoyl, Cl14)S, Cl1.4S(0), (d 4alkyl) S(=0)2i

(C14) oxycar bonyl al kyl )suI fanmoyl, N, N-Cl4 al kyl)sul fanoyl,
Cl -4 al kyl sol fonyl am no, ~ or cyclic. Preferably RO is a heterocycl I C
noi ety. 25 More preferably R9 represents piperad‘{ng t hi onor phol i ne or
nor phol i ne- optionally subst#tuted —cakbon wi t t | east one substituent

selected fromA R8 may be a f\ve nbered heterocycle, incorporating at
| east .one heteroatom selected fromN, O, or S and it WD 03/037872
PCT/ SED2WHQS® isreaprésented bpaGtmembere®heteyocgclid cugnprisingoN ang fietter abeyituhen R7

i s phenyl is a single_y,bond_a t% r, RO is preferably nethexy,
cyano, acornp%eme%ﬂnﬂ%@ef%% Fseprﬁferai’l ‘@ﬁ&“aiﬂéeﬂraéml%lge&? qf?reﬂ
Formul a Vide ¢ re?el'ablw—@( (R?dﬁ'zlog 5 Wen R8 is represented by a 5-nmenbered
heterocycllc onpri_sing and further when it is connected to R by aring

fusion, R isWheeReisphenyt @(a-@)mn&reizeddh@domchc hiagR b fsagephest vmtheR® tethempst
e s D(ELCECE . MERED Loy B o0 BTSRRI,
phenyio ofttadhéit ik HReR el thBLAEhOT: Véid- positiditef tBé phatyhbt ¥ 6-nifinbeged H&er@@}fcﬁe hed
via the R8 tether at the 3- or 4-positipn t he phenyl or a:6-mnmenbered
het er ocy@pg cMore preferably, R’ is attached via the R tether at the 4 pOSlthI‘l of the phenyl or a 6-
membered heterocyclic ring.
R'® may be represented by alkyl or cycloalkyl_ each independently optionally
substituted with halogen, nitro, cyano, hydroxy, trifluoromethyl, amino, carboxy, carbamoyl,
15 mercapto, sulfamoyl, C,4 alkyl, C;4alkenyl, C;M alkynyl, C; cycloalkyl C;.6 cycloalkenyl,
C14 alkoxy, C 4 alkanoyl, C 4 alkanoyloxy, N- (CM alkyl), N(Ci.4 alkyl)z, Cy 4
alkanoylamino, (C;4 alkanoyl)zarmno N-(Cj.salkyl)carbamoyl, N,N-(C,4).carbamoyl, CM)S
C14S(0), (C1-4alkyl)S(0),, (C14) alkoxycarbonyl, N-(C).4 alkyl)sulfamoyl, N,N-C; 4
alkyl)sulfamoyl, C,4 alkylsulfonylamino, or heterocyclic.- R s preferably a.halogen,
20 preferably chlorine or ﬂuorine,‘ cyano, or -OCH;. When R'%isa halogen it is preferably
chlorine or fluorine. When R’ is a phenyl or 6-membered heteroaromatic ring, R'® is
attached at the 2-, 3- or 4-position of the phenyl or a 6-membered heterocyclic ring.
Preferably, R' is attached at the 2- or 3-position of the phenyl or a 6-membered heterocyclic
ring when R® is attached via the .RS tether at the 4-position of the phenyl or a 6-membered
25 heterocyclic ring. More preferably, R'? is attached at the 3-position of the phenyl or a 6-
membered heterocyclic ring when R is attached via the R® tether at the 4-position of the
phenyl or a 6jmembered heterocyclic ring.
When R® is represented by a single bond as teiher, R’ is preferably represented by
piperazine, thiomorpholine or morpholine optionally substituted on carbon with at least one

30 substituent selected from A.



ring. More preferably, RO is attached via the R8 tether at the 4 position
of the phenyl or a 6- nenbered heterocyclic ring. RLIO may be represented by
al kyl or woaBoazisky| each independently. optionally substiPCHtSE02/M98N

hal ogen, nitro, cyano, hydroxy, trifluoromethyl, am no, carboxy, carbanoyl,
15 mercapto, sulfanmoyl, Cl-4 al kyl, C248kkenyl, C24 al kynyl, C3{

cycl oal kyl, 'C3.6 cycl oal kenyl, C 1-4 al koxy, C1-4 al kanoyl, C 1-4

al kanoyl oxy, N-(C 14 al kyl), N(C 14 al kyl)2, C 14 al kanoyl am no, (Cl4

al kanoyl ) 2ami rdso prb'(l@adkﬂablhyk ywhed RAnsa/dinglobdad thes pod B? epiparkine ®'L. 4YEen
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of the phenyl nbered 25 het'erocyclic rin More preferably, Ois
at t ached oadxatkbrbcazbqgwl mage prsfferatly GiREMYCHoCHa @= excéalshlet, or GGQ)NH ring

when R9 is ch ithe R8 tefhe t9he4 t|o of, the or a
o ber BFREHER oS 1 pSone OEERYR 40 2ilfdbly B AR aRRER o
tet her, BO(+G)-Ropheliad Whdnap" esepicsshté/by SOmAélﬁlmﬁnefdrﬁbl?'SszN(@Fﬂ)Pe or
m)rphol i ne optilonal |y substituted on carbon with at |east one

subst ilPudhendt| BaerigsSmteshyrd Otpitosperabty reprgsented byoeblgGHEOMH 05 o pr ovi ded

herein i ScC 1t erzine-R'. Wen R
repr esent sw égﬁpliepg&gﬁ%a e%?geegg\tb?]%@gb%éﬁ yl suf onyl, nore
preferably - $BQ€&1IBpoun3§Bﬁlvlﬁﬁﬂl&ere80é}e rmsél"al-m thSHRm as@Sm-l?e baSélbunn@ﬁ klkGibe

- S02-i - CAH10j .or 02-t- C4AH10. Wen R’ resent it | s preferably
r epr esenPE? ‘ﬂ‘e WPE%P%WFGW%?%V%“EP% lgsaly apd/ n— OIL‘C( =0) CH2CH3,

=0 -n- ceuhgﬂgeﬁipt%ll@é?&ateq%‘?lexémﬁé ?i‘iﬁma@éuncaﬁ:& 2606 ?‘%We saltYpen R is
repr esent ed 0) NA2 referably an a or dial kyl-
car bariby tompowndp pEFematid §inClud)iNceEEiRd fQm: @)mmrabgcoclsoi@elh-lmfor exangjfle0) NH-
hydrochloric acid, nitric acid, phosphoric acid, sulfuric acid, hydrobromic acid, hydroiodic
acid, nitrous acid, and phosphorous acid. Pharmaceutically acceptable salts may also be
developed with organic acids including aliphatic mono and dicarboxylates and aromatic amds.
Other pharmaceutlcally-acceptable salts of compounds of the present 1nventlon mclude for
20 example hydrochlonde sulfate, pyrosulfate, bisulfate, bisulfite, nitrate, and phosphate
Processes for the manufacture of the compounds of Formula I are provided as further
features of the invention. Many of the Compounds described herein can be made by processes
~ known in the chemical arts Afor the production of structurally analogous compoundsj
Accordingly, the compounds of this invention may be prepared by embloying proeedures
25 known in the literature starting from known compounds or readily prepared intermediates.
For compounds of the present invention that have Y as an amide linker, the
compounds are preferably made by the general procedure for amide coupling, that is by
coupling an anime with an acid hydrochloride. The arnines‘used in the current invention if not
commercially available may be made by known techniques. For example as a first step in the
30 process of making compound of Formula I, a nitro compound may be reduced to an amine.

The nitro compound may be a nitrophenyl compound. The resulting amines may be reacted



cycl oC5Hlo,. When R11 is represented.by C(=OR9 it is preferably

-C(=0O -pyrrolidine, or -C(=0O-norpholine. Wen R'" is represented by S02NA2
it is preverabsm7SO2N(CH3) 2, . 10 Wien R' is represented PETAEBL/01989 i S
preferably represented by, CH2ZCH2ZOH O -C(=0 CH2CH2CH. R 1 may al so be
represented by -C(=0) OCAH o. The conpoufds provi ded herein are useful in
the formas a free base, but nay also be provided in the formof a

pharmaceutical |y accegtable salt, and/or in the formof a pharnaceutically
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bi sul fit N deaikylatibl (S@Rehe@)OSphat e.  Processes for the manufacture of the
conpounds of Formula |I are provided as further features of the invention.
Many of the CRHpolingiandigyrelpireepmipauainolthe prssentiriention predeenssessandknown in
t he chenmj . : ' Plo¥eTe) unds.
rccor di oy etk e SRRl L Rngle haF G SITREUE BRI
pr ocedur egboxdmidesalsscrivedtabevd drideh Stchgrgessli-ar tThese Syndrtik neuwes oauioling sndr
readi |y prepared internediates.  For conpounds of tpe pre%fnt i nvention
that Alyuigolges semppandeol thg pegsentipyentig ctedia SehemefaBY- nade by the .
general procedure for am de coupling, that is by coupling an anine with an
aci.d hydrochl oride. The am nes used in the current invention if not
commercially avail able may be nmade by known techni ques. For exanple as a
first step in the 30 process of making conpound of Formula I, a nitro
conpound may be reduced to an amine. The nitro conpound nmay be a

ni trophenyl conpound. The resulting am nes may be reacted WO 03/037872
PCT/ SE02/ 01989 9 with an acid hydrochloride. A nethod for preparing the
aci d hydrochlorides useful in synthesis of chronbnes is set forth in ,
Scheme 1 on the follow ng page. Alternatively, the chronone-2-carboxylic
acid may be converted to the acid chloride '



and reacted i mMmedi ately with an appropriate am ne, as depicted in Schene 2,
below. 5 Additional functional group mani pul ations include, but are not
limted twpo®ossat kyl ati on and N-deal kyl ati on. (Schene 3) PCQSEnDO198% and
gui nol one conpounds of the present invention are prepared and derivatized
via synthetic routes simlar to those -dfipl oyed for synthesis of the
chronone- 2- carboxam des descri bed above and in Schenes 1-3. These
synthetic routes to quinoline and 10 qui nol one conpounds of the present

i nvention are depi d |n Schene 4, infr COQR 03/ 037872 -10 CO2R'COq5 R 02C
Hal ogen (RI )q =

PCT/ SEO2/ 01 R = CH3, Rﬁ@ N'\ (CHEQ) recur or ‘am nes
for (ii) or (iii) sOHuct ural _Vari ati ons of %yst
‘ Halogen R' = CH,, C,H; e :
Halogen = Cl, Br @ ogeﬁ

(RY), = -OCHj, F, CH,. Cl, OEY, H.

NaOH
0 .
. - - ~ CO,H
1. H,SO '
@, S O
9 CO,H
' O 2. EtOH, reflux - O 2

Halogen - O _ : Halogen

Q (CHz) Or precursor amines for ('ii) or (iii)_)
structural variations of R?

Pd catalyst
phosphine ligand
y cesium carbonate

HCI/H,0

OEt

O .

N
N .
( /(CHz)n : ‘
N HCI -

N3

R

Scheme 1: Preparation of chromone-2-carboxylic acids as intermediates in the synthesis of

compounds of the present invention.



phosphi ne Iigand cesiumcarbonate 0 OEt 1 N/(CH2)n 0 OH N HC R 3 Schene
1. Preparation of chronone-2-carboxylic acids as internediates in the

synt hesi swofo3/ogsnpounds of the present invention. W 03/ 0BC8BE02/01989

PCT/ SE02/ 01989 -11 0 \R3 ft "1 H2ZN I / \R3 Schene 2. Am de synthesis via
acid chloride internediate, whereinR ,-RB3, R7, n and q are as defined in
the specification. H3C BBr3 85% H3C | 1 /OA-Itr-OH N :

0]

(R‘)'\ l
qa |

/O

N o}
AN
{ (/CHZ)n
_ N HCI
N3

Cl

Scheme 2. Amide synthesis via acid chloride intermediate, whereian, R3, R7, n and q are as

defined in the specification.
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H

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



O NHC CH al 1-chloroethyl chloroformate 64%0 (Rt)g It I / O1;,"' ~ C
NO C'(CH2)n N HCI \R3 HO R7 Schene 3: Functional group manipulation with
conpoundswofo3bm7pr esent invention includes, but is not | ipeirtsed2/omes N and
0- deal kyl ati on WO 03/ 037872 PCT/ SE02/ 01989 -12 Br NH2 MO -,,,-0 MO 1-10
met hanol reflux RlL = OCH3 or F 011-%-02;, ,Si(CH3)3

0
methanol H
reflux 3 OMe
R )‘@ —_— (R )q . l OMe
N
- ‘B M 0

MeO™ ~O
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O/\O/\/Si(CH:’):’ A o
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Br 0 B¢ X
amine, Pdl |

o O/\/S|(CH3)3

(R")
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—_——
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THF/MeOH/HZO R?
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R); hE ' CH,I
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. N LiOH € amine, Pd .
R O THFMeOHH,0 g2
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X ‘ a X amine, Pd
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Scheme 4. Routes for preparation of quinoline and quinolone compounds of the present invention
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' It will be appreciated by those skilled in the art that certain compounds of the present
invention contain for example asymmetrically substituted carbon and/or sulfur atoms, and
accordingly may exist in and be isolated in, optically-active and racemic forms. Some
compounds may exhibit polymorphisrﬁ, thus it is to be understood that the present invention
5 encompasses racemic,' optically-active, polymorphic or stereoisomeric forms, or mixtures
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 recrys’;allization techniques, synthesis from optically-active
~ starting materials, chiral synthesis, or by chromatographic separation using a chiral stationary
10 phase) and how to determine efficacy for the treatment of the disorder described above. ‘
Compbunds of Fo’rmﬁla I have been found by th_e inventors to be useful as 5-HT;g and -
SHTp an'tagoniéts. 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
dlsorders dementia, panic disorder, sleep disorders, gastromtestmal dlsorders motor disorders, -

15 endocrine dlSOI’dCI‘S , vasospasm and sexual dysfunction. The treatment of these disorders
compnses admuustermg toa wann-blooded animal, preferably a mammal more preferably a
human, in need of such treatment, an effective amount of a compound of F ormula I,ora
pharmaceutlcally acceptable salt of sald compound.

Further provided herein are compounds of Formula 1, and their phartnaceﬁtically
20 acceptable salts, for use in the treatment of depression, generalized anxiety, eating disorders,
. dementia, panic disofder sleep disorders, gastrointestiné.l disorders motor disorders,
endocrine dlsorders vasospasm and sexual dysfunction of a warm-blooded animal, preferably
a mammal, more preferably a human, in need of such therapy. |
Further prov1ded herein is a method of treatment of a warm-blooded animal,

25 preferably a mammal, more preferably a human, suffering from disorders such as depression,
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 a pharmaceutically acceptable salt of tHe compound.

30 Further provided is the use of a compound of Formula I in the preparation of a
medicament for the treatment of a disorder such as depression, generalized anxiety, eatihg

disorders, dementia, panic disorder, sleep disorders, gastrointestinal disorders, motor



(R A oxalyl chloride amne, Pd NHAr 0.10~i S1(CH3)3 Br NaH NHAr N 2 il
Il I i hh-(try)et nmet y s oxy O nethyl chloride . Br HO Ovw NaH CH3I
Oove WO 03/037872 PCT/SE02/01989
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disorders, endocrine disorders, vasospasm and sexual dysfunction in a warm-blooded animal,
preferably a mammal, more preferably a human, suffering from such disorder.
The inventioh further provides a pharmaceutical composition suitable for the treafment
of the above describe disorders corﬁprising administering to a warm-blooded animal having
5 such disorder an effective amount of a pharmaceutical composition of a compound of
Formula I, or a pharmaceutically acceptable salt. '
The invention also provides a pharmaceutical composition comprising a compound of
‘Formula I as defined herein, or a pharmaceutically acceptable saft, in combination with a
pharmaceutically acceptable carrier. Preferred compounds of _Formula I for use in the '
10 compositions of the invention are as described above. .
All compounds described herein demonstrate binding affinities (observed Ki values),
in an assay described below, of less than about 10uM. f‘urther, compounds of the present
invention not only demonstrate SHT antagonist activity by reversing SHT g a_gohist-induced.
- hypothermia in the guinea pig, these cdmpounds are considered to be orally é.ctive,{and hence,
15 they are the preferred compounds. Examples 1, 10, 11, 31; 32,34, 44, 55, '5'6,_ 57,71 and 72,
infra, demontrate SHTp antagonist activity in a dosagé range of 0.006-5.5 mg/kg. In’ -
addition, compounds described herein demonstrate activity in the learned helpleséness assay
for antidepressant/antianxiety activity. Examples 31, 44,71 and 72, infra, demonstrate
é.ctivity in the learned helplessness assay. In addition, compounds were tested fdr maximal
- 20 intrinsic activity (IA), ;md were found to have measured IA’s of negative 50% to positive
150% in the GTPYS assay described below, thus demonsﬁating a range of response from |
agonism (low percentages) to antagonism (high percentages).
The compounds described herein may be provided or delivered in a form suitable for
oral use, for examplé in a tablet, lozenge, hard and soft capsule, aqueous solution, oily
25 solution, emulsion, and suspension. The compounds may be also be prov'ided for topical
administration, for example, as a cream, ointment, gel, spray, or aquedus solutions, oily
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
30 shppository. The compounds described herein may also be administered parentally, for

example by intravenous, intravesicular, subcutaneous, or intramuscular injection or infusion.
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15 The utility of the compounds for example to treat depression may be shown via a
learned helplessness test in guinea pig‘s, which is used extensively as correlative to
| antidepressant activity in humans. The learned helplessness test may be carried out as follows:
Seventy male Hartley guinea pigs, each weighing about 350-425 gm are fed ad lib, and are ’
housed under a 12-hour tight/dafk cycle. The proCédure consists of two phases: The induction

20 phase and the avoidance training phase. In the induction phase, subjects are placed into
standard shuttle cages (20 L X 16 W X 21 centimeters H ) which are fitted with a grid floor.
‘Electrical‘ stimulation (1.25 mA, 10 sec duration) is delive‘re.d té the floor of the cage every
'90-sec duriné 1 hour daily sessions. Subjects have no opportunity to escape t)r to avoid
'shocks. Induction is conducted for 2 consecutive days.

25 In avoidance training, testing is also conducted in the shuttle cages, except that the
subjects are not returned to tlte 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 emp‘loyéd isa
standard shuttle avoidance procedure in which a compound, conditioned stimulus (a 10-sec

30 presentation of a tone and turning ort of a 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
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hypot her mi a ) thglgg?mogh‘%; ahdpese conpounds are considered to be orally
active, and hence, 15 they are the preferred conpounds. Exanples 1, 10, 11,

31, 323 34, 46) Smg/gsxonppundsl and 72, infra, denontrate 5HTIB antagoni st
activity in a éir8§1%q£6 L 9en0if11d1(i)dtpo(f)16a_r1 'a?oiggécléqfairlﬁrqg sessions. Injections are
administered immediately following induction sessions and 1 hour prior to avoidance training
sessions. A second injection is administered 7-8 hours fdlldwing the first injection, for a total
of 9 injections administered over 5 days. No injectiohs are adrhinistered following the final
20 avoidance training session. | ' _
Compounds of the present invention may be administered in a volume of ImL/kg bwt. -
Imipfamine is dissolved in DI water. The compounds are dissolved in DI water, to y\}hich was
added a few drops of lactic acid (pH 5.5). The vehicle control is DI water prepared with lactic |
acid to the same pH as the-treated groups. | o
25 The primary dependent variable is escape failure during avoidance training. 2-way
analysis of variance (ANOVA) is used to assess overall treatment effect, with Dunn’s post
hoc analysis used to compare the vehicle-treated group with the drug-treated groups. The no-
induction group is used to gauge whether learned helplessness is established, by comparison
to the vehicle treated group. |
30 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



addi tion, conpounds described herein denonstrate activity in the |earned
hel pl essness assay for antidepressant/antianxiety activity. Exanples 31,

44, 71 armo02/03ismira, denonstrate activity in the |earnedChsSEpt/e98ness
assay. In addition, compounds were tested for maximal 20 intrinsic activity
(1A, and were found to have neasured-I1X-s of negative 50%to positive 150%
In the GIPyS assay descri bed bel ow, thus denonstrating a range of response
from agonism (|l ow percentages) to antagoni sm (hi gh percentages). The
conpoundknaiestorbiebecdfuhistatngdiyorders dessvibetbabose (i) dapegseidn genaralioedansisty,abl e
for oral use, for exanple in g.taple |.0zenge, _har nd, soft. capsul e,
aqueous g%‘ngths(gﬁ&r%?lpvgg%a, BM‘&?}SB ,er,esiﬁ’fp gfs8ﬁd,égsa§5‘s oﬁéﬁg%} ‘?rdﬁrﬁe"gﬁtBFrpounds
may be algerdbR, dideviintedlsdr@érs ! viRbatmaddékual dydhirRton. WhiRRIMMsRingas b
cream ointnment, gel, spray, or aqueous solutions, oily solutions,

emul si onound tg asypthaeryoiiss betiswed thapdiids ragepsos iobadrvisdemiinalsregntral the ameunt

providged .in a formsuitabl e for,nasal admnistration for anple, as a
asal - ppiasfafharss Tl 68 Suaote Tl 3 s B BT oot Bl FiRI R L
adm ni st geR@PhirthatEiRicIROAddeptMle EAG! a8abR tb et ab SLMT QfanegdRiss URPBIBLE MY . The
conmpounds descri bed herein may al so be adm nistered parentally, for

exanpl e #gonishrinducesiedfest ofihypothemin Gudrap in badydemperameasof abouti 2Crobmarssul ar

i njection.or | i on. .03/ 037872,.PCTL S 01989 .-15 T ounds may be
RGBT EB L B o e BT b e E e S

The conpauatse: HPyova] SinftRnaskitt BifedtR%e Qs akth@unsstedt iRl $-HTQf resbftbd, ngual | y. The
conpositions of the invention may accordi ngly be obtained by conventi onal

procedldres usThhyperhaniaitesias comuetadavipllowsl Adrlcrthpamametenfied Wit in the
art. Thug.,,R fmglbtelu?@ T t?#g]gletgf é%be?sr i%m%%?d Wte&%eaéorﬁtaiﬁiﬂés exarpl e,

one or nbre coloring, sweeteni voring and/or preservative agents. The
anmount ofubficitiovagemdenrictnkageh@ore senperdime édmeadubedisyeineerting the peoteiiptoent s t o

produce a single dosage formw Il necessarily vary. depending upon the host
treat ed WAASHHB amgay PREEP 106 GHRD GRS HOUIZE Y ISR OCGHR Wi 20t A dose

for t hergaeggﬁsi € teﬂfgefyﬁ}{% AChbLsutdd G g;%}ﬁt‘r%it) gﬁgﬁo%ﬁﬁﬁﬁMi&fOf%eﬁor mul a |

w Il natur y vary according to the n _severity of
condi 15 osubstanhteein agder amestanish afbasdime sempeadtuerfopall amnmialsa Gaireh pigsard themf

2 1 St E2L O BOEY b o KBS gD R oGS o V2T 015
intraperitoneally. In general, 30 min following dosing with antagonist, agonist is administered
subcutaneously. The femperature is then recorded 30-, 60, 90- min following agonist. In
sbme studies, in order to record time coursve of -aritagonist activity, up to 12 hours may be

20 allowed to elapse between administration of antagonist and agonist. The drugs may either be
injected subcutaneously, intraperitoneally or orally (using a flexible plastic gavage tube, or a
stainless steel gavage tube). AIn addition, animals may be observed on fhe.days following drug

~ administration in order to monitor for unexpected toxicity. The body temperature of the |
guinea iaigs is recorded separately for each guinea pig at each test time point, and submiﬁed to
25 a ANOVA with one between subjects factor: dose, and one within subjéct factor: time.
Following a signiﬁcaﬁt 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

30 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.



tests are known for determning the utility of the conmpounds in the

di sorders noted above and specifically as agonists and antagoni sts of
5HT1B andwbil3afrs745 The utility of the conpounds for, exarpSEIDOMSEat
depression may be shown via a |earned hel pl essness test in guinea pigs,
which is used extensively as correlatiyg-to antidepressant activity in
humans. The | earned hel pl essness test may be carried out as follows: -
Seventy mal e Hartl ey guinea pigs, each weighing about 350-425 gmare fed ad

lib, and are THiomsddwtgeun@iohZs AQuimary ghiilsledrencioe bempdlids paviagsur e
consi sts of two phases: The induction 20 phase and the_avoi dance training

phase. [aifiRifpfor ﬁdﬁmrw;ﬁt%m%aedetmp%@p@f apespnisiastvitnt Eack expameat BAvt t |

cages ( r floor.
El ectri zcgflglgtiglfjs 4 é“’%‘g’ iggggw&ﬁéésec {%an(?n% érto Bgﬁ%ﬂé cf%f(%#ﬁe f1 oor
of the Ctaggmﬁs/caﬂmuﬂ&raﬁm add mayGerelas tire cxd>atrbygraep dieQmypothedipie Ml bbave no
opportunity to escape or to avoid  shocks. Induction is. conducted for 2

consecdutungBergd ¥ Intradugtionefanaareenist: o heiqteer ereups |aFF‘gaq‘%m%§Fe§‘?ﬁ ffarsntdesss i n
the Shutdrafiafad i K6 Sl st fdthinidBtion, HPhFloRe Bafl o gs%gﬁea@@ af PrifB &S aTe

chanber 1n occurre |t|ona cages are
fitted wirtérta dq:xarrmlne ifldhdose teffeetrfusgtoins for compoomdst (er dﬂénﬁihmdmgg:etentjf)mﬁlg h

whi ch api mal s ass .between the left and ri al ves of ‘the ge The
pr ocedurdoseryica EP pougd a‘éeteiﬁg’é%} i%tr‘fslugsmoél‘g%é? éh'%o ich a

CONMPOUNGyafudied! HoRNREhonkd Bl diSaré BenkPieCid3BDHY $ARE At eBrRihe® EBHE and
turning on of a lanp on the side of the cage that the guinea pig was

occuphd rvgjues écrr\ﬁemppondsm ithcapresept myenticutiange BOm. Wbt §.b exgkgurrent to the

fl oor of the present ed f a 5 sec.periad, 5 sec ter

i t1 att on ofOTAsIARA MRS e uredht Pymialt SrrRE 55 Fermmeigt of e

PCT/ SEO %fr&kﬁﬁﬁvenlﬁntfbﬁwpﬁ%d'@ﬁﬁb ekeemrstalﬂedéslaﬂbéd @ JCMaR. Chémluhg2a8ched
partition ?I‘IOI’ to shock onset resul in the of the trial (avoidance

r esponsd354 228 K5298) prd §a¥ied: &hean 4?e‘?fﬁ8r1y5qoﬂlt 6l 9{9% a@bﬁ’@@@@éat%ﬁ bierefirencge  cage
resul ts yopit eﬁ'ﬁ%&%&ﬁ@ ngaa/ t{enﬁef Qrﬂgléox%@ %o%ﬁiéaﬁﬁﬁ{;‘es %rﬁg%x?\f)%% IpP alla??ﬁ;]?d

helplessness in ction subjects corre san
acti vis wfafstm)neuﬁreﬁdctddmawhhmﬁethﬂM) detldineiexgressibg mmrllgmeaéproad ar@n, is
conducted Qn 2 consecutive, days ter the final_ induction

i nni n 48 h
sessi on.>"Byieoptar Bffeféﬁ‘ye%faeldéﬁéshqjﬁww@?eﬂ #d @ Ltj?%wﬁésadf Oufter 5B) ani nal s.
The gr ouRRtafify 3 M THOWECI, 4 mM MgCl,, 4mM CaCl,, | mM EDTA, and adjusted to pH 7.4

‘with NaOH. Final protem concentratlons are - 0.185 mg/ml for 5-HT)p, and 0.4 mg/ml for 5-
HT‘D membranes. Test compounds are evaluated in competition assays using [ H]-GR125743
- 20 (Amersham). The ligand conceritfation in both assays was 0. 27nM Kd for [3H] GR125743
may vary from 0.15 nM to 0.25 nM. The 5-HT,p and 5-HTp assays are performed
simultaneously on one 96- well assay plate, one drug/compound per plate. Ten serial dllutlons
(1 uM to 4 pM, final concentration) of compound are prepared in DMSO from 10 mM stock
solutions. Incubation mixtures are prepared in quadruplicate in 96-deep well assay plates’

25 (Matrix 1 ml). Final assay volumes per well are 10 pul compound/nonspecific; 100 pl
membranes; 100 pl [3H]-GR125743; and 790 pl AB. Specific binding is defined by using 10'
uM Methiothepine. The assay plates are shaken for 5 min., and then incubated for an
additional 55 min. Then the assay plates are filtered through Beckman GF/B filters (soaked >
2 hrs. in PEI) using a Packard Filtermate 196. Filters are washed 2x with 1 ml ice-cold wash

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



1) No induction group. The subjects are placed into the shuttle cages but
are not given inescapabl e shock, the aninmals are subsequently trained in

t he avoi dapeg/opmsecedure and the 10 vehicle is adm ni steredI/SEp2/6198uct i on
vehicle control group; 3) Impramne 17.8 ng/kg; 4) 0.3 ng/ kg conpounds;
5) 1 ng/kg conpounds; and 15 6) 5 ng/K@® -conpounds. G oups 2-6 are given

I nduction and avoi dance training sessions. Injections are admnistered

i mmedi ately follow ng induction sessions and 1 hour. prior to avoi dance

t r ai ni nganayssl mfevareﬂ\p&kamd}rhpsﬂmdtﬁriem Cemadwmidsias¢ ther danke® itherdersoff ol | owi ng
the first in ect for atéiﬁ fvﬁ? |ryect|ons adm ni stered over 5 days.
No i nj ecP? Seée(ﬂh"‘rw fororddir er 8 FEFR19 5 nal 20 avoi dance training
sessi on. Conpgqﬂ&ﬁo@fhamsy BE £8h deRHAREOniBBNndPE o b3 E1GHadd s (oI UM
of 1 ng/kg bwt I mpramne 1's dissol ved vvat er. The corrpou aPe

di ssol venbcepto@lls aguiaes pﬁg@:ovﬁuattcsnz\/éﬂuaatkd@dlsaieio&rmed nroqheiald)by RabértscetaxiJBt (pH

5.5). Theg vehicl r Wit h cti.c cid tothe
sanza pi glgar{rﬁgclﬁggggygi Flépc FHO @gﬂﬁﬁg"éﬁ eIy faHicst 5 s escape
failure giiibdguray FHIARC Esﬁlﬁ@a ;sxgglgm d%cae@ated%ﬂawéd&nafls aégeu%%@t %@!é\

used to assess overall treatnment effect, with Dunn's post hoc analysis
used to sshiamegenized ek mMaTnséﬁﬂeledrbwﬁhmmtra Herrdx fgjloweddyed groups. The
no- inducti used arned hel sness.J s

ot abi | srairlggiuRe A mip e o R e e e L FStoms o R TR it s ve

net hod f Dhe Hedl@endtis S@pédaed i olsxth sﬁﬁroéehﬁfﬁ@f@@émﬁén@eftxohhﬂ’om fHal wet
invention is to i nvestlgate the in vivo activit of . t he conmpounas usi ng a

gui ned0 peighyprstieppd ored dipzen at -7k Tl@w@ﬁhohgm bipding assagds qarggtsg tas
Co d 989 -17
mpoun ltobfiu é?ﬂp%l%?@r%em%bc{n ds(f\?cﬁés & tedlel escr @ﬁ!g%%%ﬁg g- %e Qlilb

known to | I sorders ove (e’g., pression,
general i me‘ijmarbulfkt (50 meET1is)¢g rMsOaCie) ¢ mM MECIR iaad 1 pakli EDTA0pHEN7), ai@p
di sor der goncgatg[tlrog 'rﬁg%%tfb'blz d2I gl&r((%g rl% concetntranons) for the radioligand. Non-specific
binding is determined in the presence of 10 mM methiothepin. In competition experiments 4-
15 8mg ww per tube and a radioligand concentration of 0.2 nM are used with 10 —12
. concentrations of the competing drug. The assays are run for ;4 hours at 30°C and terminated
by rapid filtration through Whatman GF/B filters (pretreated with 0.1% polyethyleneimine)
using a Brandel cell harvester. ‘Bovine serum albumin (0.1%) is added to the washing buffer
to reduce non-specific binding. Data from the experiments may be analyzed using the
20 -iterative non-linear curve-fitting program LIGAND. The K4 values obtained from the
saturation studies are used in the calculation of the Ki values by the LIGAND program. ’I'hé
K4 value of ["H]GR125743 may result in a measurément of 46 +4 pM and the Bhnax ina
measurement of 4.9 + 0.2 pmol/g w.w. - '
A GTPYS bihding assay may used to determine whether a compound is a SHT,g or
25 S5HTip agonist or antagonist. One assay available measures agonist stimulated GTP binding
for example as set forth by Lazareno, S. (1999) Methods in Molecular Biology 106: 231-245.
Membrane preparations of a stably transfected CHO cell line expressing human 5-HTp:
receptors are purchased for example from Unisyn, Hopkinton, MA. Frozen membranes are
thawed, briefly sonicated, and diluted to 167ug/ml protein in assay buffer containing 20 mM
30 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

room temperature for at least 15 minutes before use. Serial dilutions (10 uM to 1 pM, final



di sorders, endocrine disorders, vasospasm and sexual dysfunction. While not
wishing to be bound to any theory, it is'believed that 5-HTIB receptors on
nerve t erwDmabsseontrol the anount 5 of rel ease of s5-ht POTGEDL@ISYNapse.
Thus, it can be shown that conmpounds of Fornula I, and their
pharmaceutically acceptable. salts, ar@0able to act as 5-HT1B ant agoni sts
and bl ock the agonist-induced effect of hypotherma (a drop in body
tenperature of about 2C observed wthin 0.5-1.5 hours follow ng

adm ni st cacemdration) ef t&st lefthBoagis aresprepaed m hvdfen odthfand vaswas $00wM 5aHEt(fiesl t he
novel conpounds. arg effective ags antagonists at the 5-HT1B receptor. 10 The
hy pot her FHASETEGPR) €0 AR HSERstpeki AN Al P DR ATE PTPREE QY wi th
flexible Lk S ' r i3, JFNER [ t est

t ube con?%ﬁﬁfﬁﬁéyvgld ?étjgvre Pb%?o‘g&g%gﬂﬁgaﬁﬁéﬁggﬁaufggg.uiésor e tbggrr%gr(g? E$ eis
measur edpridiein)aaé 1o iwioo ficomppied@ith bt @ithdures-HEC tAfierandndupatié periog of 05 t he
tenperature to stabilize, which ocqurs within the 20 - 60 seconds. Core

t enper &t minatds it rasasigmpdratire2Q ik of ESHIGTEYS GNEN, 1601 pivifieal candentmaton) ishe t est
15 substapce.in order to establish . a baseline te rature.for all aninmals.
Gui nea pRUe i Geaph i asiaS B et RELPE LT 2wl ARE RiEd alpas. el

ant agoni gnpeRhiré &dr a9488kibAN 2BUBInMted! Théltea et isisippad by rapldfil@ieH froughO M N
follow n dosig&imﬁth ant agoni st, agoni st _is adm ni stered subcutaneously.

The t enpledman&i/B glase fiberiisareusinge 96-vetl, PaghardifieH baryeptowi Filjeragmivashed | n
some st UH):;%g;ts}mgée &‘lggﬁgﬁfr 6‘%}38%’5‘%%{5? aJEf%ee ;i t%f[:f)lllz{téseargf oA UHed and 30 LY o - UP 1O

12 hours’ ( etween admnistratron 0o ntagoni st
and agwpndcwitillatibiecsbktaISMIiBI6SEint BEPabkard) 9ja884@ eatth 661l A0PMEStoyeach well is .
intraperitoneally or orally §u5|ng a flexible plastic gavage tube, or a

st ai nl esdetermordd usingaybopGava) ScintillatigaiGouater (Raskasd) s Maxipem shawlatiegobn t he
d f ol J3cuaj . adnpinistration i j § pect ed
e o oo RS g B L e A B P L ST TICRIRTY, |

for eachddiskd apbuTtd aRine S2CHD V@8ds abd dBTinR@ S the dACeRIABH bf @Snfdand 3bwRICANOVA
wi th one_ between s%ggects factor: dose, and one within subject factor:

time. FA%ehithsd 08N YhiTiresnonse was] oigingdt Magipal aptrippicactosly (Loefifet t ' s

t-test.i s perfor t gnpare the dr rea t wi.th.e r. the saline
or ' b eforBRal i Tk Ses B PR E et 3 P R M tleh et ™

(Dunki n-jdand A¥ice JTEHTU RsAnaite MiYs sy ﬁ%daﬁcﬁ&&zom_@é&raﬂ&ﬂ?’esraﬁb@ cofedf5HLTS may
be grouped in sets of 5 during testing. The animals will not be deprived of

food or(ludtidée 1pMrfinad) initles sbsencewf compornds aes ireledod in Tegh assanand apECso
adninistralé?n are. S.C., I.P., P.O ‘ :
: was determined.
Preferred compounds of the present invention include, but are not limited to, the

20 following compositions listed in Table 1 on the following pages.



The maxi num dose (volune) is 2ml/kg s.c. or i.p.; 5m/kg P.O three tines
daily. WD 03/037872 PCT/ SE02/01989 -18 This nethod may function as a
primary iwOwd®a783rreen for conpounds having an affinity fPomr/SEehieloks
receptors as a determ nation of antagoni st activity. Each experinent nmay
consi st of separate groups of 5 subjectd -per treatnent level. One group is
given vehicle prior to agonist admnistration and may serve as the control
group, i.e., hypothermia will be 5 unaltered by introduction of an

ant agoni Eabie Th@omm@nd fdsremlra/dnﬁlqn stered d| ffer ent doses of

ant agonf:stanpiei i TR e
tested BE:4 SR e T £48 33
conpoun e drug potency) %@Mﬂ%leﬁxpﬁmhylwmpo(und are

eval uat pd. . i n about 25-35 Iaallpnmllﬁyl);ﬂlenyly.ug)xbmmemoméaé.gat eql.

Dose-repponse atle gqener ated and &GBEfxapadsies are determ ned. ED50]10
val ues for con ‘ . sent invention range from 0.006-5.5 ng/ kg.
Q her apsays tjhat y beous asure for exanple affinity of conpoupds
of the }present ;ﬁntl on for 5HT1Blanld SHTID receptors are described if
J..Med.] Chem 41 1235, 1228 @98) and J. Med. Chem 42: 4981-5001,
(1999) pnd |ncorpdrat ed by reference |herein. These assays nay be used pth

some nofif2catfions: Frpzen nenbr PrERRI-M (P Msetdx yobhedyl3pafekazid-1 3mst ept ed

chi nese| hanst gr ovary [[ CHO cel ne |axeth@ssyl N8-(2-nitthy3- ShhaLg).and
5-HTID feceptgrs g AWe Y, rdh?&hé’n xg,lhéexed >Eiaﬁrillcgﬁl‘&dl I ut%%l in agsay

buf fer [ AB) Vcont ON Tr)os HCl |, ™ Md 2, 4rM CaCl2, 1 nM EDTR
and adj lsted tlo U th NaOH. Fi nal prot ein concentrations are 0.1B5
ng/m fpr 5- HTIB rjj O.APrrg/rri' for 5-f HTI D menbranes. Test conpounds afe
eval uatpd in donpktition assays using |[ 3H -GR125743 20 (Anersham). The .|
| i gand "oncentratl n in both assays was 0 27nM  Kd for [3H] - GR125743 npy

O

vary frpm9 ..Mto 0—25-—+~M—The-—5-HR-B-anrd-b5 ...Ir‘ 255 )
si mul taﬁeoasl y on o 96- wel | @ pl Jérr%ﬁg 5??@@%83%&‘10&15&’%
Ten serjal dilju (1 fumaqra%seﬁc dritieslt und afje

prepared i n DN
prepared in qua

\')Nstock Butniméz.inﬂnﬂﬂrﬁhltom B& ures are
th 96-deep wWell assay plates 25 (l\/atrlx 1n

Fi nal apsay vdl umes pero.well are 10l cdonmpound/ nonspecific; 100 -.tl
menbr aﬁts; 100 [ BH] - GR125743; and 790 | A.B. Specific bi ndi ng is defi ped
by using 10 T ' : '
4 o ' ¢ | 2-Chloro-5-(4-{1-[8-(4-methyl-piperazin-1-yl)-
, 4-ox0-4H-chromen-2-yl]-methanoyl }-
1N SN | piperazin-1-yl)-benzonitrile
N

5 0 /©/°\ 2-{1-[4-(4-Methoxy-phenyl)-piperazin-1-yl]-
N

| methanoyl}-8-(4-methyl-piperazin-1-yl)-
| Q chromen-4-one '
o N ‘ .




uM Met hi ot hepi ne. The assay plates are shaken for 5 mn., and then

i ncubated for an additional 55 mn. Then the assay plates are filtered

t hrough Baolamsrs@-/ B filters (soaked > 2 hrs. in PEl) usipeg/Szoiaokard
Filtermate 196. Filters are washed 2x with 1 m ice-cold wash 30 buffer (5
MM Tris-HCO - pH7.4 with NaOH). After -2he filters are dried, 35 | of
Mcroscint20 is added to each well. The plates are then counted on a
Packard TopCount  to determine CPMs per well. Ki_values are determ ned for
each tept 6onpgound ut®lizing the graphi&(@NMEthAOPDRAHIT-842)-PCX6-3ED2/ 0198
-19 anajyti cal s-o pre package, GraphRﬂ@loxﬁ’éﬂeszrbarﬁemam@kﬁﬁsaﬁ@antﬁwman Ked
in ordef of pot 3 éelect|V|ty aﬁh— Fmgﬁgr 5-HTID receptors. |A
nmet hod fhat may b s affinity for 5-HTIB apd

5d 0 3 conpound
S5HTID f[eceptars fga guonea- tijcal test. This assay is describedfin
. i B .
b

er
detail py Rober r. J 5 Pharmacol ., 1996, 117, 384-388, whigh
i's i ncofporatdd eference herein. The test is carried out as follows
Gui nea pigs arle decapitated and the cqartici is dissected out, weighed hnd
honogenlZed Th b0 MM ITTS-HCT, PH 7.7 Wiih an Utra-furrax 1ol1owed D
centrifugation for 10 mn at 48000 x g and 5C. The pellet is resuspended
and recentrifuged. The final pellet is suspended in 0.32 M sucrose buffer
to a concentration of 0.5g original wet 10 weight per nL and stored frozen
at -70C. The radioligand binding assay is carried out as follows:

[ 3H] GR125743 saturation studies are tested in duplicate wwth 3-4 ng w w.

per tube in 5 nL buffer (50 MM Tris, 4 nM CaCl2, 4 nM MyC1l2 and 1 nM EDTA
at pH 7.7), and a concentration range of 0.012 - 2 nM (10-12
concentrations) for the radioligand. Non-specific binding is deternmined in
the presence of 10 nmM nethi othepin. In conpetition experinments 4- 15 8 ny
w. w. per tube and a radioligand concentration of 0.2 nMare used with 10
-12 concentrations of the conmpeting drug. The assays are run for 2-4 hours
at 30C and termnated by rapid filtration through Whatnan G-/ B filters
(pretreated with 0.1 % pol yethyl eneimne) wusing a Brandel cell harvester.
Bovi ne serum albumn (0.1-9% is added to the washing buffer to reduce
non-speci fic binding. Data fromthe experinents nay be anal yzed using the
20 iterative non-linear curve-fitting program LI GAND. The K. d val ues
obtained fromthe saturation studies are used in the calculation of the K
val ues by the LI GAND program The

X4




Kd val ue of [3H GR125743 may result
Bmax in a neasurenment of 4.9
used to dwDesnB182 whet her a conpound is a 5HTIB or

ant agoni st. One assay avail abl e neasures agoni st stinul ated GIP bi ndi ng

25 SHPCIISEQUAISE Or

for exanple as set forth by Lazareno, -23+19.99) Methods in Ml ecul ar

Bi ol ogy 106: 231-245.

in a neasurenent of 46 4 pMand the
0.2 pnol/g ww. A GIPyS bi ndi ng assay nmay

Menbr ane preparations of a stably transfected CHO

cell line expressing hunman 5-HTI B receptors are purchased for exanple from
Uni syn, e kllm(mmnnwki) Gémqmamdsm%mhe ; entmxe:ntlbmawed br| ef I y soni cat ed, and
diIuted;;w, o E ._ 7 PETTET A
menbr an aS@Méth Ppiget 1ﬂJI|- y\ﬂd)betH- ' _
equi l'ib étﬁ@ﬁknel@ cmbw;,ﬁ& é?@ [RinfdiRe-ype] i al
dilutio f| nal WD 03/ Oiei% é‘ I%Q;I;ﬁ E027 01989 - 20
concentfation) S are pr 3 uffer with and w t hout
100 nM p- HT (f|i naI ‘n) from 10 nM DI\/BO stock sol utions.

| ncubat | on m Xt l/fsgare pr eparéd /‘}Equ druplicate in 96-well, deep-wel

pl ates pnd cons of 180 .tL o nbyr anes (30 g protein) and 40 . tL]of
corrpoun:i wi th |or thout 5- I—FI' After an |ncubat| on per| od of 15 5 m nut S
at roontte pC| oamer U, 20——of E?:SS] Cﬂ;jn‘y NEN: A T.r ohreenptat )n)
is addp ? egl n tife assay. M xtprsas a$ Mf’él@ﬁ”l}l%?mﬁ'lrﬁk ‘toég"%%d

i ncubat pd at rjogr ewper at ur a:o‘H’iI‘P‘F‘S‘FFa -cooxyliacd(4-The reacti pn

i s stopped by |rd filltratio rough | Beskittiadiayol 8-grnhssyhemede filter$
usi ng aj 96- wel|l e vester.| Filters are washed four tines pMth
1 nL icg-coldwa The:fllter plates jare nonmnally dried and 30 .tL of 10
scintiljation {Qia (McroScint 40, |Packard) is added to each well. {PMs
for each well fis eterm ned using a TopCount Scintillation Counter

(Packarp) . Mamrruin stimulation of [355 GIPyS binding is defined in the
presencf ob 1QONM 5-®T. Basal [ 359 GFPy%mMytmg piperafie Lyld-okb-4plT T T |

al one. | C50 vdlu as the (t:J L2312 0 Q%1 CLEPL. pund at which
50% of fhe |0Qn s] o zng i@% HH%yl%x_#iscaCt'V' y .
(I'A) offa 15 do $St he lgé I I'nduced
stinmul afi'on by 104M co und in the/,Nabsence of 5 HT As an inter-assay

st andar rvie of 5-HT

H, - a cqn cénjratl on response

10

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

11

AN

8-(4-Methyl-piperazin-1-yl)-4-oxo0-4H- .
chromene-2-carboxylic acid [4-(4-
methanesulfonyl-piperazin-1-yl)-phenyl]-
amide




(1 Mto 1pMfinal) in the absence of conpounds was included in each assay
and an EC50 was determ ned. Preferred conpounds of the present invention
i ncl ude, wotosasm7not limted to, the 20 follow ng conposiPCTGES2/0198¢ ed i n
Table 1 on the foll owi ng pages. WD 03/037872 -21 Table 1: Compounds of the

present invention PCT/SE02/ 01989 Pe p23 Structure x ~~ , r t r Exam y yx~
Name ~"~ ~r3 + jy '~ 108-(4-nethyl- | -piperazinyl)-N[4-(4-
m)rphol i nyl) phenyl]-4- oxo 4H chronene-2- N 0 carboxamide O N C) O

12 8-(4-Methyl-piperazin-1-yl)-4-ox0-4H-

chromene-2-carboxylic acid (2-methoxy-4-

o~
| N : morpholin-4-yl-phenyl)-amide
o _ :
N o

oliihae




22-{
nmet hanoyl } - 8- ( 4- net hyl
N 30 / 2-WD-opA31812 Acet yl
\ pi perazin-1-yl]-
JONOO C) 40 ci
\ 4- ox0- 4H chronen- 2-yl | -

1-[ 4- (2- Met hoxy- phenyl ) - pi perazin-1-yl]-

}_...

nmet hanoyl

2-Chl oro-5-(4-{ 1_158_(4 met hyl -

-pi perazin-l-yl)- N N ,0 chronen-4-one k o O (N
-2, 3-di hydro-1 Hindol -6-yl) - PCT/SE02/01989
met hanoyl }- 8- (4-nmethyl - ~ piperazin- 1 -yl)-chronmen-4-one

pi perazin-1-yl)-

Table 1: (contmued) Compounds of the resent 1nvent10n

8-(4- Methyl-plperazm- -yl)-4-0x0-4H-
| chromene-2-carboxylic acid (3-chloro-4-
morpholin-4-yl-phenyl)-amide '

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

yl-phenyl)-amid¢

8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-
chromene-2-carboxylic acid (2,5-diethoxy-4-
morphohn—4 yl-phenyl)-amide

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

phenyl) amlde

17

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

amide




cN pi perazin-|-yl)-benzonitrile\ ~NO C) O50 0"
2-{1-[4-(4- Met hoxy- phenyl)-pi perazin-l-yl]- j"\

I I met hanowyD)03837842 et hyl - pi perazin-1-yl)- ~N chronen-4- on@CRAENN198» N WO
03/037872 6 PCT/ SE02/ 01989 -22 8-(4- Met hyl - pi perazin-1-yl)-4-oxo0-4H
chronene- 2-carboxylic acid (5-furan-2-¢k~1H pyrazol-3-yl)-am de WO
03/ 037872 -23 Table 1: (continued) Conpounds of the present invention.
PCT/ SE02/ 01989 Exanple 'r ~~vyamN~a i '~'""~ ~'~

18 8-(4-Methyl-piperazin-1-yl)-4-oxo0-4H-
chromene-2-carboxylic acid [4-(1-morpholin-4-

[;[5\“/ ‘/\ yl-methanoyl)-phenyl]-amide
0
|V S

0
| N
o)
N o
(- !

N
|




s Structures }I , ""~"?-"- 4 LTHT T :.:.™N .. :TF ., .. .G..
..... <._. 3kF5 LM wvr, x..,t".21. LT .,;"?";: "k ~l~ Y- f.; ""y

, "HYi ~~w0.03/037870 /[ N 8- (4 Met hyI pi perazi n-1 -yl)-4- ox®@CFINE0Z@1989
chronmene- 2-carboxylic acid (4-imdazol-1-yl- CN) O phenyl)-am de N N,
8- (4- Met hyl - pi perazin- 1 -yl)-4-o0xo0-4H278N chronene-2-carboxylic acid (4- N
[1, 2, 3]thiadi azol -5-yl -phenyl)-amde 0 O C;) N S

8- (4- Met hyl - pi perazin-1-yl)-4-oxo0-4H 9.(;~O 1| N chronene-2-carboxylic acid
4- ON Tablel (continued) Com_pounds of the present invention. _

8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-
chromene-2-carboxylic acid [4-(2,6-
dimethyl-morpholin-4-yl)-phenyl]-amide

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

8-(4-Methyl-piperazin-1-yl)-2-(6-morpholin-
4-yl-benzooxazol-2-yl)-chromen-4-one

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

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




[1, 2, 3] thi adi azol -5-yl -benzylam de CN) N O. N

8- (4- Met hyl - pi perazi n-1-yl)-4-oxo0-4H 100 chronene-2-carboxylic acid

[ 4- (4- acewlo3/0©O8(N) N pi perazin-I1-yl)-phenyl]-amde y O 0PCWSE02/01989

8- (4- Met hyl - pi perazi n-1-yl)-4-o0xo-4H O chronene-2-carboxylic acid [4-(4-
11N O ret hanesul fonyl - pi perazin-1-yl)-%enyl]- // Nr amide C~ ~NMS 00
WO 03/ 037872 12 PCT/ SE02/ 01989 -24 '

8-(4-Methyl-piperazin-1-yl)-4-oxo0-4H-

24
| chromene-2-carboxylic acid (4-bromo-
phenyl)-amide

|N
GG

!




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

(2- met hoxy-4- nor pholin-4-yl -phenyl)-am de WO 03/037872 -25 Table 1:
(conti nuea® o@ossounds of the present invention. PCT/ SE02/ @CIBB02/NageE- X
"ry+tH+~ | . Kt.e 1. 1308-(4- Methyl -pi perazin- 1 -yl)-4-o0xo0-4H
chronmene- 2-carboxylic acid (3-chloro-429NC ko NO N

nor phol i n- 4-yl - phenyl)-am de C D N 148- (4- Met hyl - pi perazi n-1-yl)-4-oxo- 4H
chromene- 2- carboxylic acid (4-thionorpholin-4- N 1 ~N --~)

yl - phenyrz)blcam dmntqnmedTOoﬁﬁG&ac(s@fWﬂsry__e_nwemm n- -yI) 4- 0X0- 4H—

?c'ng_J\ VT, A

- i EREal Rt S
8- (4 Methylplperazm-l yl) 4 ox0-4H-

chromene-2-carboxylic acid methyl-(4-
| N morpholin-4-yl-phenyl)amide
"TO
N _ : '

26 Q . 8-(4-Methyl-piperazin-1-yl)-4-ox0-4H-
chromene-2-carboxylic acid (3-
morpholin-4-yl-phenyl)-amide

, 77 . 8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-
chromene-2-carboxylic acid (3-cyano-4-

morpholin-4-yl-phenyl)-amide

8-(4-Methyl-piperazin-1-yl)-4-oxo0-4H- -
chromene-2-carboxylic acid (3-fluoro-4-
morpholin-4-yl-phenyl)-amide

28

.29 a 4-[4-({1-[8-(4-Methyl-piperazin-1-yl)-4-
oxo0-4H-chromen-2-yl]-methanoyl }-
| amino)-phenyl]-piperazine- l-carboxyhc

N
0 \©\ acid tert-butyl ester
o N/\ .




chronene- 2-carboxylic acid (2, 5-di et hoxy-4- |

nor phol i n-4-yl - phenyl )-am de C)
16. . 08- ( 4wbbBly187pi per azi n-1 -yl ) - 4- oxo- 4H chronene- 2- car IpeT¥SEDDO1A8Y d

(4- cyanonet hyl -
1708- (4- Met hyl - pi perazi n- |
(1H i ndol -5-yl)- /

N

N o phenyl)-amde N O |

N O 0O0)::~N

/ (NL) CN

-yl )-4-oxe3@8H chronene-2-carboxylic acid

( N O amde (N OI

N N WO 03/037872 18

Gy

Q-

30

N

L&t

O

NH

8-(4-Methyl-piperazin-1-yl)-4-ox0-4H-
chromene-2-carboxylic acid (4-
piperazin-1-yl-phenyl)-amide




PCT/ SE02/ 01989 -26 8- (4-Met hyl -pi perazin-I|-yl)-4-oxo0-4H
chronene- 2-carboxylic acid [4-(1 -norpholin-4- yl-nethano yl)-phenyl]
-am de WOWO3BO3R8Y2 -27 Table 1. (continued) Conpounds of PCTSEpr/ement

i nvention. PCT/SE02/01989 . r - a:.. .a aR-aett r. e ~ Nane' Examl| e;
$Strucure, ~:4;t ~  Sf al~tt P,4~.r31k.5~err' aM-...... -, 1,y_.~.;s~
r7e...i.e .G i oo, g~ < t7, 1< 1300 1T -~ L+t < rrc~'ra ?n-i uM

1908- ( 4- Met hyl - pi per azi n-1-yl) - 4- oxo- 4H -yl )-4-oxo-4H
chr orreneTéblear lomnylhucd)mohﬂds(atﬁepwmﬁwwhoﬁmr phol i n- 4 yI) phenyl] am de

A6 Methoxy-8 (4-methy1-p1perazm—1 yl) -
4-oxo0-4H-chromene-2-carboxylic acid (4-
.morpholin-4-yl-phenyl)-amide

32 . 6-Methoxy-8-(4-methyl-piperazin-1-yl)-
4-0x0-4H-chromene-2-carboxylic acid [4-
'(4-methanesulfonyl-plperazm- -yD)-

phenyl]-amide

33 6-Methoxy-8-(4-Methyl-piperazin-1-yl)-
4-oxo0-4H-chromene-2-carboxylic acid (3-

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

34 6-Methoxy-8-(4-methyl-piperazin-1-yl)-
4-oxo0-4H-chromene-2-carboxylic acid (3-

fluoro-4-morpholin-4-yl-phenyl)-amide

35 6-Methoxy-8-(4-methyl-piperazin-1-yl)-
4-ox0-4H-chromene-2-carboxylic acid (2-
methoxy-4-morpholin-4-yl-phenyl)-

amide




N C ) O 2008-(4-Methyl -piperazin- | -yl)-4-o0xo-4H chronene-2-carboxylic
acid [4-(4-fluoro- N F O phenoxy)-phenyl]-amde O N ( ) N O

8- (4- Met hwio-osiopmrazi n- 1-yl ) - 2- (6- nor phol i n- 21 \ PCT/SE02/01989
4-yl| - benzooxazol - 2-yl )-chronen-4-one 01 |1 1 OO (NO
-32-
36 6-Methoxy-8-(4-methyl-piperazin-1-yl)-
_0 4-oxo0-4H-chromene-2-carboxylic acid (4-

| thiomorpholin-4-yl-phenyl)-amide




N 228- (4- Met hyl - pi perazi n- 1-yl ) - 4- oxo-4H chronene- 2- carboxylic acid

(2- hydroxy-4- 4 |

\ Hid Ih i

ho-y)-ame/ mNrp o oo n- -p eny CN)

O 238- (4wbbBlhy1s7pi per azi n- 1-yl ) - 4- oxo- 4H chr onene- 2- car rensENZ0289 d

(5-ethoxy- N S

| 6‘;Mefh6&xy-'8-(4-’rrﬁiethyi-pli))érazln—m

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

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

: ethyl)-pip_érazin- 1-yl]-phenyl}-

6-Methoxy-8-(4-methyl-piperazin-
1-yl)-4-oxo0-4H-chromene-2-
carboxylic acid {4-[4-(2-hydroxy-

amide

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

41

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




benzot hi azol -2-yl)-amde OOEN) --O O W) 03/037872 24 PCT/ SE02/ 01989 -28
8- (4- Met hyl - pi perazi n-1-yl)-4-oxo0-4H chronene-2-carboxylic acid (4-brono-
phenyl ) - awDda/0¥87D3/ 037872 -29 Table 1: (continued) Conpo®RQu$SEN/0198%E
present invention. PCT/SE02/01989 7Siructurea~ r"M Ezam|lei WON M Xx u i
,Name , L 2.;,tY O / N 8-(4-Methyl pi pd4azin- 1 -yl)-4-oxo-4H 250

chronene- 2-carboxylic acid nethyl-(4- ),~, norpholin-4-yl-phenyl)am de
42 0 - | 4-[4-({1-[6-Methoxy-8-(4-methyl-
_0 piperazin-1-yl)-4-oxo0-4H-chromen-

| : 2-yl}-methanoyl } -amino)-phenyl}-

N . ) o E
0 \©\ ‘ piperazine-1-carboxylic acid tert- -
N o) N/\ butyl ester




CNN ONO 8-(4-Methyl-piperazin- | -yl)-4-oxo-4H 26P~-O N N,)

chronene- 2-carboxylic acid (3- O (N) norpholin-4-yl-phenyl)-amde NO N CN

8- (4- Met hwio-ogiopmrazi n-1 -yl ) - 4- oxo-4H 27./0 o chronmene- 2- eamisexyhisg9 aci d

(3-cyano-4- CND O norpholin-4-yl-phenyl)-amde N (1~10 O

8- (4- Met hyl - pi perazin-1-yl)-4-oxo-4H 38N F chronene-2-carboxylic acid

(3-fluoro-4- o norpholin-4-yl-phenyl)-amide O (N N~ j OO0 4-[4-({

1-[8-(4- Met hyl - pi perazin-1-yl)-4- 29N oxo- 4H chr onen- 2 yl]-nmethanoyl }- o
Table 1: (contmued) Compounds of the present invention :

6-Methoxy-8- (4-methyl-p1perazm~1-: 2
yl)-4-0x0-4H-chromene-2-carboxylic
acid (4-piperazin-1-yl-phenyl)-amide

6-Methoxy-8-(4-methyl-piperazin-1-
yl)-4-ox0-4H-chromene-2-carboxylic
acid [4-(4-propionyl-piperazin-1 -yl)

phenyl]-amide

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

6-Methoxy-8-(4-methyl-piperazin-1-
yl)-4-ox0-4H-chromene-2-carboxylic
acid [4-(4-dimethyl sulfamoyl-
piperazin-1-yl)-phenyl]-amide .

47 . 4-[4-({1-[6-Methoxy-8-(4-methyl-
P piperazin-1-yl)-4-ox0-4H-chromen-2-
| ‘ yl]-methanoyl}-amino)-phenyl]-

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




am no) - phenyl ] - pi perazi ne-1-carboxylic ON(N) LN Cacid tert-butyl ester O
WO 03/ 037872 - 30 30 PCT/ SE02/ 01989 8- (4- Met hyl - pi perazin-1-yl)-4-oxo-4H
chr omene-wowanbsxyl i c acid (4- piperazin-1-yl-phenyl)-am e¢eTSIDBOEB7872
-31 Table 1: (continued) Conpounds of the present invention. PCT/SE02/01989

t Strdcture 01,11, Ilk i i T }~ ~amexr.3¢= ..?Ezam-,lez j- ppir~r~ .nmi w:
3 hE/) -cogy. #+4) i _ .., 1, .t nf~o-c{J. ,al "mt7uyr ry/w "i' ~f
S~ 1AAIR. Mit t Ut ~Ft J'~.e~0. s+ ..1+ t. ~I'"~a. . "n™ . t'(

51~R 1 fS>48 NI ..L,.:SQ s"Y.:1JP.t t 6- Met hdwy[8{( 46+ Mehyky-Ri(pafcazyin- ||
-yl)- 4} oxo- 4H clo -carboxylic acid (4- piperazin-1-yl)-4-oxo-4H-chromen-2-
yl}-methanoyl}-amino)-phenyl]-

N
O\ piperazine-1-carboxylic acid
. 0 N/\ ethylamide




N o norpholin-4-yl-phenyl)-amde C

32.1 6- Met hoxy- 8- (4- net hyl - pi perazi n-1-yl)- 4-oxo0-4H chronene-2-carboxylic
aci d [4- WoN3(d4rsmet hanesul fonyl - pi perazin-1-yl)- (N} Ol /PCT/SE02/01989

N ") phenyl]-amde N s OO 336- Met hoxy- 8- (4- Mt hyl -pi perazin- | -yl)-

4- 0xX0- 4H- chr onene- 2-carboxylic acid (33/NC o0 a-,z ON

chl or o- 4- nor phol i n-4-yl -phenyl)-amde 10 C;) O

3406- Met hoxy- 8- (4- net hyl - pi perazin- | -yl)- 4-o0xo0-4H chronene- 2-carboxylic
vention.
T A Na‘f&ge T
R

4-[4-({1-[6-Methoxy-8-(4-methyl-
piperazin-1-yl)-4-oxo0-4H-chromen-
2-yl}-methanoyl }-amino)-phenyl]-
piperazine-1-carboxylic acid
cyclohexylamide

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

.| cyclopentylamide

6-Methoxy-8-(4-methyl-piperazin-1-
yl)-4-oxo0-4H-chromene-2-carboxylic
acid {4-[4-(1-pyrrolidin-1-yl-
methanoyl)-piperazin-1-yl]-phenyl}-
amide '

6-Methoxy-8-(4-methyl-piperazin-1-
yl)-4-ox0-4H-chromene-2-carboxylic
acid {4-[4-(propane-2-sulfonyl)-
piperazin-1-yl]-phenyl}-amide

6-Methoxy-8-(4-methyl-piperazin-1-
yl)-4-ox0-4H-chromene-2-carboxylic
acid {4-[4-(2-methyl-propanoyl)-
piperazin-1-yl]-phenyl}-amide




o fluoro-4-norpholin-4-yl-phenyl)-amde (NN Ol / No N

3506- Met hoxy- 8- (4- net hyl - pi perazin-1-yl)- [/4-o0oxo0-4H chronene-2-carboxylic
acid (2- wetoboxs72t- nor phol i n-4-yl -phenyl)- . am de (N) OPK@/SEN/619%0D
03/037872 - 32 36 PCT/ SE02/ 01989 6- Met hoxy- 8- (4-net hyl -pi perazin- | -yl)-
4- 0x0- 4H-chr onene- 2- car boxyl i c acid (4ggthi onorpholin-4-yl-phenyl)-am de WO
03/037872 -33 Table 1: (continued) Conpounds of the present invention.

PCT/ SE02/ 01989 a rt nt rte, t xs~U #.. n,y" is f - . 37ynS8 . 3~ 'N

Exam-3l g, wd~ i1 ugturc 0, ~~== 6-Methoxy-8-(4-methyl-piperazin-1-

o yl)-4-0x0-4H-chromene-2-carboxylic
acid {4-[4-(1-morpholin-4-yl-
methanoyl)-piperazin-1-yl]-phenyl }-
amide




F~~y2{ g;Name ~Ait "Y Ft Aa 4 iw~ 4 MA(r)R

i 1T tn " .S~J ..~ r _

[
ti . X.. z. rs ..., s,. ,. 3706-Methoxy-8-(4-nethyl-piperazin-
[ 4-

1-yl) - 4- Towo0-04kBT8hT onene- 2- N car boxylic acid
nmor phol i n-4-yl)-phenyl]-amde I O / N CN N
6- Met hoxy- 8- (4- et hyl - pi perazin- 38/ N3g= 1-y
carboxylic acid (3-norpholin-4-yl-

CND

/

(2, 6- di NnePoYISE0D@O989

00
-4- 0x0-4H-chromene-2- 0
| )-am de N .

1)
pheny

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

T6- Fluoro 8-(4- methyl plperazm- “-yl)-4-

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

56

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

57

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

58

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

59

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




396- Met hoxy- 8- (4- net hyl - pi perazi n- 1-yl)-4-o0xo0-4H chronene-2- N carboxylic
acid {4-[4-(2-hydroxy- N1 o ethyl)-piperazin-1-yl]-phenyl }- N N OHam de
406- Met howp-BA87 et hyl - pi perazi n- 01-yl) - 4- oxo- 4H chr omeP€ETAEIN01989
carboxylic acid [4-(1-norpholin-4- a yl-nethanoyl)-phenyl]-amide | N O N
-r 0 CND 416- Met hoxy- 8- (4-net hyl - pi pergyzi n- 1-yl)-4-oxo-4H chronene-2- N
carboxylic acid (3-cyano-4-

60 0 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




nmor phol i n-4-yl -phenyl)-amde | NO / N CND CN ~0 WD 03/037872 - 34 42
PCT/ SE02/ 01989 4-[4-((1-[6-Met hoxy- 8- (4-net hyl -

pi per azi rw-03/037842 oxo- 4H chronen- 2-yl]-net hanoyl } -am n®@CTsEeziylops

pi perazi ne-1-carboxylic acid tert- butyl ester WO 03/037872 -35 Table 1:
(conti nued) Conpounds of the present i4dlention. PCT/ SE02/ 01989 rExam | e 01,
,a . Name Ad f ~~~tructure~x ,3q ~, Aa*~~ i t y~t "3~ ~" e, y at vs , 8f
MR

Table 1: (contmued) Compounds of the present mvent10n

6- Fluoro 8-(4- methyl-plperazm-l yl) 4- —
0x0-4H-chromene-2-carboxylic acid [4-(1- -
morpholin-4-yl-methanoyl)-phenyl]-amide

6-Methy1-8-(4-methyl-piperazin- 1-yl)-4-
oxo-4H-chromene-2-carboxylic acid (4-
morpholin-4-yl-phenyl)-amide

62

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

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

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

64

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

65




jai a7...dy.t" r?2t Ir 5., i1 ,r, ~.f%cir__, t m _ " aas _. kM
.. Yl - tea". v 4306- Met hoxy- 8- (4- net hyl - pi perazin- | -

yl) - 4- oxowoHsosseene- 2- car boxylic N N acid PCT/SE02/01989

(4-pi perazin-|-yl-phenyl)-amde O ( ) OH N
4406- Met hoxy- 8- (4- et hyl - pi perazi n- | -42i-yl ) - 4- oxo- 4H chr onene- 2- car boxyl i c
Naci d [ 4-(4-propionyl-piperazin-l-yl)- phenyl]-amde OC ) ;

66 H 5-Methyl-8-(4-methyl-piperazin-1-yl)-4-

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




456- Met hoxy- 8- (4- net hyl - pi perazin-1- yl)-4-o0xo-4H chronene- 2-car boxylic

\ acid [4-(4-ethane sul fonyl - pi perazin-.

~1-yl)-phenyl ]-am de

N

(N NN OO

466- Met howp-0806787met hyl - pi perazi n-1- yl)-4-o0xo-4H chr onenec2yseaz/oosyl i c N
acid [4-(4-dinethyl sulfanoyl- piperazin-1-yl)-phenyl]-amde |l O C) ,
A" 474-[4-({ 1-[6-Methoxy-8-(4-nethyl.43ni perazin-1-yl)-4-oxo-4H chromen-2-

N yl ] - nmet hanoyl } - am no) - phenyl ] -

y1)-4-0xo0-4H-chromene-2-carboxylic
acid (4-morpholin-4-yl-phenyl)-
amide :

68

6-Methoxy-8-(4-methyl-piperazin-1-
yl)-4-0x0-4H-chromene-2-carboxylic
acid {4-[4-(3-hydroxy-propanoyl)-
piperazin-1-yl]-phenyl}-amide

69

.| butyl ester

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

70

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

71

6-Fluoro-8-(4-methyl-piperazin-1-
yD)-4-ox0-4H-chromene-2-carboxylic
acid [4-(4-ethane sulfonyl-piperazin-
1-yl)-phenyl]-amide

-N



.. Opi perazine-|-carboxylic acid (N O Ndinmethylamde ~ N),-N 0 WO
03/ 037872 -36 48 PCT/ SE02/ 01989 4-[4-({ 1-[6-Methoxy-8-(4-nethyl -

pi per azi rw-03/037842 oxo- 4H chronen-2- yl] -nmethano yl } -anmPow)SEptieneyd | -
pi perazi ne-|-carboxylic acid ethylam de WO 03/037872 -37 Table 1:
(continued) Corn ounds of the present .igguention. PCT/ SE02/ 01989 Ezam e ~
structurel MNane *x' Ms Yass - - - ~ ;~nr. ,S. yC ..a matk: nvr
~fi,twsi,Ane .. owe, rdot 4,7, x4.5 490 4-[4-({ 1-[6-Methoxy-8-(4-nethyl -
1110pi pprazi n-{ | -yl) -4 oxo-4H chronen- N 6-Fluoro-8-(4-methyl-piperazin-1-
yl)-4-0x0-4H-chromene-2-carboxylic
acid {4-(4-propionyl-piperazin-1-yl)-

N :
\©\ phenyl]-amide
‘N ' (o] N /\|
N




2-yl ] -nmet hanoyl } - am no) - phenyl ] - O pi perazine-I|-carboxylic acid CN

cycl ohexylamde ND\ // v 4-[4-({ 1-[6-Methoxy-8-(4-nethyl-

50- [ 6- MetWOXgA88(2A- net hyl - pi perazin- | -yl)-4-0xo-4H chr @c#rsEIND1989
2-yl]-net hanoyl } - am no) - phenyl ] - o piperazine-|-carboxylic acid No I / N
cycl opentylam de CND SIN 510 6- Met hoxys8- (4-net hyl - pi perazin- | -

I Oyl ) - 4- oxo- 4H chr onene- 2-carboxylic N acid { 4-[4-(1-pyrrolidin- | -AyI -
73 6-Fluoro-8-(4-methyl-piperazin-1-
yl)-4-0x0-4H-chromene-2-
carboxylic acid {4-[4-(3-hydroxy-
propanoyl)-piperazin-1-yl]-phenyl}-
amide
74 Q - . N-[8-(4-Methyl-piperazin-1-yl)-4- :
. o oxo-4H-chromen-2-yl]-4-morpholin-
| 4-yl-benzamide .
0~ N ‘ - .
N
() @
OR | |
N ' .
l . .
75 8-(4-Methyl-piperazin-1-yl)-
N chroman-2-carboxylic acid
0 \©\ _ (4-morpholin-4-yl-phényl)-amide’
oIRa e ‘
. k/o
. N ,
' : I " racemic ' '~
76 | } _ (+)-8-(4-Methyl-piperazin-1-yl)-
, N _ chroman-2-carboxylic acid (4-
0 \©\ morpholin-4-yl-phenyl)-amide
T Y | |
(o
N
|
77 (-)-8-(4-Methyl-piperazin-1-yl)-
’ chroman-2-carboxylic acid (4-
o N\©\ morpholin-4-yl-phenyl)-amide
[Nj o > N/\
(o
|




i/ N 6-Methoxy-8-(4-nethyl-piperazin-1 - o

yl ) - 4- oxo- 4H chronene- 2-carboxylic 52N O I / N* acid
{4-]4- (prwpanme3Bisul fonyl )- C~ piperazin-I-yl]-phenyl}-anmpda/SHoNg9%9 O O
5306- Met hoxy- 8- (4- met hyl - pi perazin-1 - yl)-4-o0xo-4H chronene-2-carboxylic N
o acid {4-[4-(2-methyl - propanoyl)- N ©482 pi perazin-1-yl]-phenyl } -am de
CN1 N WD 03/037872 - 38 54 PCT/ SE02/01989

6- Met hoxy-8- (4- et hyl - QLoera2| n- -_yl)-4- oxo-4H chronene-2-carboxylic
78 racemic-8-(4-methyl-piperazin-1-yl)-

4-oxo-chroman-2-carboxylic acid (4-
[ Q

morpholin-4-yl-phenyl)-amide
E] MY




acid {4-[4-(1-norpholin-4-yl nethanoyl)-piperazin- | -yl]-phenyl } - am de

WO 03/037872 -39 Table 1: (continued) Conpounds of the present invention.

PCT/ SE02/W09803Bxanpl e 110Stntolure tff Fa tln W Nanmea~~t PET/SEVY01989~L f

W,,NN { L4F No' t ML} .i y; WWV5506-Fl uoro-8-(4-nethyl-piperazin- |

-yl )-4- Foxo-4H chronene-2-carboxylic-agi-d (4- N o NO( N

nor phol i n-4-yl - phenyl )-am de CND X10 | 560

6- Fl uor o- 8- (4- net hyl - pi perazi n-1-yl)-4- Foxo-4H chronene-2-carboxylic acid

[ 4- (4- Nrabd¢ halestihie) Yonpiopadsaofithe preydn) inyhe :
*E‘”‘ S TR r (T L e g e

b

s 71 %

8-(4-M.

chroman-2-carboxylic acid (4-
morpholin-4-yl-phenyl)-amide
(faster running isomer)

8-(4-Methyl-piperazin-1-yl)-4-oxo-
chroman-2-carboxylic acid (4-
morpholin-4-yl-phenyl)-amide
(slower running isomer).

80

81 4-[4-({1-[6-Fluoro-8-(4-methyl-
piperazin-1-yl)-4-oxo-4H-chromen-
2-yl]-methanoyl}-amino)-phenyl]-
piperazine-1-carboxylic acid
ethylamide

82 6-Methoxy-8-(4-methyl- -
[1,4]diazepan-1-yl)-4-0x0-4H-
' chromene-2-carboxylic acid (4-

morpholin-4-yl-phenyl)-amide

83 9 ; 6-Ethoxy-8-(4-methyl-piperazin-1-

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




Oamde NON- C 1 N S/ | OO 5706-Fl uoro-8-(4-nethyl-piperazin-1-yl)-4-
Foxo- 4H chr onene- 2-carboxylic acid [4-(4- N o

acetyl - piwoeriapsms74-yl ) - phenyl]-am de (N) O 0 580 PCT/SE02/01989

6- Fl uor o- 8- (4- net hyl - pi perazin- | -yl)-4- Foxo-4H chronene-2-carboxylic
acid (3- / NC1 o chloro-4-norpholin-48yl-phenyl)-amde N O N

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

0
~° yl)-4-0x0-4 H-chromene-2-
| N carboxylic acid [4-(4-propionyl-
o \©\ . piperazin-1-yl)-phenyl]-amide
N
o T | o

0




CND Fl o 590 6-Fl uoro-8-(4-nethyl-piperazin- | -yl)-4-

Foxo- 4H chr onene- 2-carboxylic acid (3- NF NO

f | uor o- 4-worophaisin- 4-yl - phenyl )-amide C 1 0 N WO 03/ 0378C2/SE4D01089

PCT/ SE02/ 01989 6- Fl uor o- 8- (4-net hyl - pi perazin- | -yl)-4-

0x0- 4H- chr onene- 2- car boxylic acid (3-.gyano-4-norpholin-4-yl-phenyl)-am de
WO 03/037872 -41 Table 1: (continued) Corrpounds of the present invention.

PCT/SE02/01989 zamle' ~$utructure , Vk X"Ffit'Nane ~ F ~a Wi-4 5
tly ,

ds ‘of tlferéiie sefit mvéntionl\/h( ip

T i D »\-;wrg Ha

6- Methoxy-4 0X0- 8-p1perazm-l-yl-4H-

Pre \ . | chromene-2-carboxylic acid (4-
| N | morpholin-4-yl-phenyl)-amide
T
N

N 0] /\
() 1@
86 0. 6-Hydroxy-8-(4-methyl-piperazin-1-yl)-
0 . 4-0x0-4H-chromene-2-carboxylic acid (4-
| N morpholin-4-yl-phenyl)-amide
T
[Nj (0] N/ﬁ ) .
N ‘\/o
| .
87 o . 6-Methoxy-8-(4-methyl-[1,4]diazepan-1-
: -0 oo yl)-4-0x0-1,4-dihydro-quinoline-2-
| ! carboxylic acid (4-morpholin-4-yl-

E @\ phenyl)-amide
(o] N /ﬁ

88 o 6-Methoxy-8-(4-methyl-piperazin-1-yl)-
4-0x0-1,4-dihydro-quinoline-2-carboxylic
! acid (4-morpholin-4-yl-phenyl)-amide

89 o l 6-Methoxy-8-(4-methyl-piperazin-1-yl)-
4-0x0-1,4-dihydro-quinoline-2-carboxylic
I acid [4-(4-propionyl-piperazin-1-yl)-

N z N\©\ phenyl]-amide
0 N/\\




6106- Fl uor o- 8- (4- net hyl - pi perazin-1-yl)-4- Foxo-4H chronene- 2-car boxylic
acid [4-(1- N O norpholin-4-yl-nmethanoyl)-phenyl]-amde N O IDYNCY CND o
62H3C6- MawbyB8r8(21- met hyl - pi perazi n- 1-yl)-4- oxo-4H chr omPoesSEoT@n9koxyl i C
acid (4- I N o norpholin-4-yl-phenyl)-amde OC;) N O 630

6- Met hyl - 8- (4- et hyl - pi perazin- | -yl)s§~ H3Coxo-4H chronene-2-carboxylic
acid [4-(1- O N norpholin-4-yl-nethanoyl)-phenyl]-amde N O NJ CNJ O 640
6- Met hyl - 8- (4-net hyl - pi perazin- | -yl)-4- H3C oxo-4H chronene- 2-carboxylic
acid (F "%F 0 6-Fluoro-8-(4-methyl-piperazin-1-y1)-4-

F 0x0-1,4-dihydro-quinoline-2-carboxylic .

| . ‘ acid (4-morpholin-4-yl-phenyl)-amide




o N fluoro-4-norpholin-4-yl-phenyl)-amde (N O N 650

6- Chl or o- 8- (4- net hyl - pi per azi n-

-yl )-4- C oxo-4H chronene-2-car boxylic

acid (4- Wo os/osmsrphol i n-4-yl -phenyl)-amide (NN O C WO 0BCOBEBYR1986
PCT/ SE02/ 01989 -42 5- Met hyl - 8- (4-net hyl - pi perazin- | -yl)-4-

oxo- 4H- chr omene- 2- car boxyl i ¢ acid (4- _ngrpholin-4-yl-phenyl)-anm de WO
03/ 037872 -43 Table 1: (continued) Conpounds of the present invention.

PCT/ SE02/ 01989 i k... mt Mple

Table 1: (continued) Compound:

s of the present invention.
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6-Fluoro-8-(4-methyl-piperazin-1-yl)-4-
0x0-1,4-dihydro-quinoline-2-carboxylic
acid [4-(4-propionyl-piperazin-1-yl)-
phenyl]-amide

92

8-[(2-Dimethylamino-ethyl)-methyl-
amino]-6-methoxy-4-o0x0-1,4-dihydro-
quinoline-2-carboxylic acid (4- '
morpholin-4-yl-phenyl)-amide

93

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

8-[(3-Dimethylamino-propyl)-methyl-
amino]-6-methoxy-4-oxo-1,4-dihydro- .

94

g

8-((3R)-(+)-3-Dimethylamino-pyrrolidin -
1-y1)-6-methoxy-4-o0xo0-1,4-dihydro-
quinoline-2-carboxylic acid (4-
morpholin-4-yl-phenyl)-amide

8-((3S)-(-)-3-Dimethylamino-pyrrolidin -
1-yD)-6-methoxy-4-oxo-1,4-dihydro-
quinoline-2-carboxylic acid (4-
morpholin-4-yl-phenyl)-amide




_tu ath 67rA- gkt | ffii.. :R . ~0 05-Methoxy-8-(4-nethyl-piperazin-I-
yl ) - 4- oxo- 4H chr onene- 2- car boxylic lacid (4-norpholin-4-yl-phenyl)- N O
am de (N)WO 03N3B8D6- Met hoxy- 8- ( 4- et hyl - pi perazi n-1 - PCT/SE02/01989

yl ) - 4- oxo- 4H- chr onene- 2-carboxylic N acid {4-[4-(3-hydroxy-propanoyl) -

opi perazin-l-yl]-phenyl}-amde N) O C.si-~NyOH 1 6904-[4-({

1-[ 6- Fl uoro- 8- (4-nethyl - Fpiperazin- | -yl)-4-o0xo0-4H chraonen-

96 9 6-Methoxy-8-[methyl-(1-methyl-

" pyrrolidin-3-yl)-amino]-4-oxo-1,4-

| - dihydro-quinoline-2-carboxylic acid (4-
N
|

N\©\ | morpholin-4-yl-phenyl)-amide
H

/ND 0] N/\‘

. N _

\

o




i ne-l-carboxylic acid tert- )a
6- Fl uor o- 8- (4- net hyl -

N 2-yl]-met hanoyl } - am no) - phenyl]- 0 pip |
4-( [
2- car boxyl i ¢ ®CIT$E02/01989

N o N~ butyl ester CNJ ~N O O 7004-|
Fpi per aziweo oB/03738l7) - 4- oxo- 4H chr onene- | .
(4- pi perazin-1-yl - Ophenyl)-amde (N) O N~NH

7106- Fl uor o- 8- (4- et hyl - pi perazi n-1- Egk)-4- oxo-4H chronene- 2- car boxylic |
N acid [4-(4-ethane sul fonyl -pi perazin- o 1-yl)-phenyl]-amde | N* N1 O

eraz
{ 1-
N

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

T ok SRR W "%‘ shdeg R e e ol Gl ‘ ~ ¢ ; i 2 .
97 0 8- [Ethyl (1 ethyl-pyrrohdm- -yl) ammo]
6-methoxy-4-0x0-1,4-dihydro-quinoline-2-
I carboxylic acid (4-morpholin-4-yl-phenyl)-

N\CL amide
(o] NN /ﬁ ' A

4-dimethylamino-6-methoxy-8-(4-methyl-
piperazin-1-yl)-quinoline-2-carboxylic acid
H (4-morpholin-4-yl-phenyl)-amide

98

99 6-methoxy-4-methylamino-8-(4-methyl-
‘piperazin-1-yl)-quinoline-2-carboxylic acid

(4-morpholin-4-yl-phenyl)-amide

100 6-fluoro-4-methoxy-8-(4-methyl- -
piperazin-1-yl)-quinoline-2-carboxylic acid

(4-morpholin-4-yl-phenyl)-amide

101

- 6-Fluoro-4-oxo-8-piperazin-1-yl-4H-
F chromene-2-carboxylic acid (4-morpholin-
o ] N 4-yl-phenyl)-amide
Q,




CN1 S 0 WO 03/037872 -44 72 PCT/ SE02/ 01989 6- Fl uor o- 8- ( 4- net hyl
| - yl)-4-o0xo0-4H chronene-2-carboxylic acid

- pi per azi n-

[ 4- (4- pr opOEys78p per azi n-1-yl ) - phenyl ] -anm de WO 03/ 0378 PRT/S&B2/Makd e 1:
(conti nued) Conpounds of the present invention. PCT/SE02/01989 Exanpl es i

~' = Structure M rIRC.5 "41, 9l n~14.643 Ri,.|l"~ r.., ;ux?la ...

.r. 4,

i A uC s 7306-Fl uoro- 8- (4-net hyl - pi perazin-1- Fyl)-4-o0xo-4H chronene-2- N

carboxylic acid {4-[4-(3-hydroxy- 1C o propanoyl)-piperazin-1-yl]
N o am de The following reference examples illustrate the making of intermediates in the

- phenyl } -

synthesis of the compounds of the present invention, and are not intend to limit the invention

in any manner.

Reference Example 1

5 Preparation of Reference Example 1: 8-(4-Methyl-piperazin—l-yl)-4-oxo-4H-chromene-

2-carboxylic acid hydrochloride.

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-bromophenoi (28 g,

0.162 mol), in anhydrous 2-propanol (60 ml) followed by the addition of a catalytic amount of

10 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

room temperature, then concentrated under vacuum to an oil (51 g = 91%).

Reference Exampie lb:. (E, Z)-2-(2-Brome-phenoxy)-but-Z-enedioic acid.

(E,Z)-2-(2- Bromo-phenoxy) -but-2-enedioic acid d1ethyl ester (51 g, 148 mmol) as

15 prepared in Reference Example 1a was suspended in ethanol (95 ml) and a solution of sodlurn

hydroxide ( 12.9 g, 0.323 mol) in water (95 ml) was added. The solution was reﬂuxed for lh

to give a clear orange solution. The mrxture was cooled to room temperature and acidified

. with 6 M HCI (50 ml). The mlxture was then concentrated under vacuum and the residue

azeotroped (4x) with ethanol. The solid was ﬁltered washed with water and dried to g1ve
20 (22)-2-(2-bromo-4-methoxyphenoxy)-2-butened101c acid as a light orange solid (24.3 g, 88 %

yield). This crude product was used without further purification.
Reference Example 1¢: 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

25 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

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-oxo0-4H-chromene-2- carboxylate as an off—whlte solid (11.7 g, 24 %

30 yield, mp 124-126°C).



() N*"-) N~N ~ /OH 740N-[8-(4-Methyl -pi perazin-1-yl)-4- 0

oxo0- 4H chronen- 2-yl ] -4-norpholin- O N4-yl-benzamde ) N ( O NN o

8- (4- Met wb-oploprazin- | -yl)- 751 / Nt chroman- 2- car boxyIPCE/SE01/a198d
(4-nor phol i n-4-yl -phenyl)-amde CN/ N racemc (+)-38-(4-Methyl-piperazin-
| -yl)- 760 Nchroman-2-carboxylic aci d5s4- norpholin-4-yl-phenyl)-am de

Reference Example 1d: Ethyl-8-(4-Methyl-piperazin-1-yl)-4-oxo0-4H-chromenec-2-
carboxylic acid.
Ethyl 8-bromo-4-ox0-4H-chromene-2-carboxylate as prepared in Reference Example
1c (Davies, Stephen et al., J. Chem. Soc. Perkin Trans I p 2597, 1987) (3.0 g, 10.1 mmol) was
5 azeotroped with anhydrous toluene then the white solid was dissolved in 100 mL anhydrous
toluene and transferred to the reaction vessel. The mixture was subjected to vacuum / argon
(x2) and the following were added in order (positive argon pressure): N-methylpiperazine (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,

10 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 mevsh.A'STM packed in
ethyl acetate) and then washed with ethyl acetate (2 1). The product yvasl eluted with 5-8 %

15 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—methy1 1-piperazinyl)-4-
0xo-4H-chromene 2- carboxylate as a yellow solid (2.25 g, 70 % yield mp 124-125 °C).

20 GC/MS (EI, M+) m/z 316. , .
Reference Example le: 8-(4- methyl 1-p1perazmyl)-4-oxo-4H-chromene -2- carboxyhc acid
hydrochloride.

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

25 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 vaéuo to give 8-(4-methyl-
1-piperazinyl)-4-ox0-4 H-chromene-2-carboxylic acid hydrochloride as a yellow powder (1.02
g, quantitative yield). LC/MS (M+1) m /z289.
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Preparation of 6-Methoxy-8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic
| : acid hydrochleride. .
5 Reference Example'Za: Diethyl (2Z)-2-(2-bromo-4-methoxyphenoxy)-2-butenedioate.
' Ethyl acetylenedicarboxylate (17.8 ml, 0.145 mol) was added to 2-bromo-4-
methoxyphenol (Synlett p1241, 1997) (27.3 g, 0.134 mol), in anhydrous 2-propanol (55 ml)
follbwed by the additioh 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

10 reflux for 30 min. Upon cooling a precipitate formed. The solution was cooled and filtered to
give diethyl (2Z)-2-(2-bromo-4-methoxyphenoxy)-2-butenedioate as a yellow solid (29.9 g; :
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.

15 Diethyl (22)-2-(2-brorno-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
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 addéd. The solid wés filtered, washed with water and dried to give (2Z)-2-(2-bromo-

20 4—methdxyphenoxy)-2-butenedioic acid as a light orange solid (24.3 g, 88 % yield). |
Referénce Example 2c:' Ethyl-6-methoxy-8-bromo-4-oxo0-4H-chromene-2-carboxylate.

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 solutidn was

25 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

was put in the refrigerator overnight. The solid was filtered, washed with cold ethanol/ water
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9:1 and dried to give ethyl 8-bromo-6-methoxy-4-ox0-4H-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. ' ,

5 Ethyl 8-bromd-4-oxo-4H-chrbmene-2-carboxylate (9.2 g, 28.1 mmol), as prepared in
Example 2c above, was azeotroped with anhydrous toluene then the white solid was dissolved
in 300 ml anhydrous tolupne ina 500 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 (4.0 ml, 35.1 mmol), 2,2’-bis (diphenylphosphino)-1,1’-binaphthyl

10 (1.05 g, 1.69 mmol,), tris(dibenzylideneacetone) dipalladium (0) (0.50 g, 0.56 rhmol) 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(dibenzylidenéacetone)
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

15 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
eluted with 2-5 % methanol / chloroform and the desired fractions were collected and -
concentrated under vacuum and the residue tfithrated with niethylene chloride to give 7.4 g
20 (76%)of a yellow powder.

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

Ethyl-6-methoxy-8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-chromene -2-carboxylate (1.0 g.
2.89 mmol), as prepéred in Reference Example 2d above, was suspended in 6 M HCI (60 ml)

25 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-
methoxy-8-(4-methyl-1-piperazihyl)-4-oxo-4H-chromene-2-carboxylic acid hydrochloride as
a yellow powder (1.0 g, quantitative yield).

30 Reference Example 3
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6-Fluoro-8-(4-methyl-piperazin-l-yl)—4A-oxo-4H-chromene-2-carboxylic acid
hydrochloride. '
Reference Example 3a: Diethyl (EZ)-2-(2-bromo-4-fluorophenoxy)-2-butenedioate.

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.

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

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

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

This compound was synthesized from ethyl-6-fluoro-8-bromo-4-oxo-4H-chromene-2-
carboxylate, as prepared in Reference Exémple 3c above, using the same synthetic
procedures and the same stoichiome'try 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 hydrochloride.

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

le above.

Fpi perazi n-1-yl)-4-o0xo-4H chronen-

N
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Preparation 6-Methyl-8-(4-methyl-piperazin-i-yl)-4-oxo-4H-chroméne-2-carboxylic acid

OH

hydrochloride. |
5 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 roolm
temperature. The reaction was worked up by adding diethyl ether (200 mL) and
10 tetrahydroﬁlraﬁ (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;SO,), filtered and
concentrated to a red-brown oil which was used without further purification.
Reference 4b: (2E,Z)-2-(2-Bromo-4-fluorophenoxy)-2-butenedioic acid. ‘
This compound was synthesized from diethyl (E,Z)-2-(2-bromo-4-methylphenoxy)-2-
15 butenedioate, as prepared in Reference Example 4a above, using the same synthetic
procedures and the same stoichiometry as demonstrated in Example 1b ab'bve.
- Reference Example 4c: Ethyl-6-methyl-8-bromo-4-oxo-4H~chromerie-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
20 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 Referenée Example 4c above, using the same synthetic procedures

25 and the same stoichiometry as demonstrated in Réference Example 1d above.
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Reference Example 4e: 6-Methyl-8-(4-methyl-piperazin-1-yl)-4-0x0-4H-chromene-2-

carboxylic acid hydrochloride.
This compound was synthesized starting with ethyl-6-methyl-8-(4-Methyl-piperazin-
1-yl)-4-0x0-4H-chromene-2-carboxylate, as prepared in_Reference Example 4d, using the
5 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-pipéraiin;-l-yl)-4-oxo-4H-chromene—2-carboxy»lic

10 ‘ acid hydrochloride. |
Reference Example 5a: Diethyl (E,Z)-2-(2-bromo-4-chlorophenoxy)-2-butenedioate.

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

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

This compound was synthesizéd from diethyl (E,Z)-2-(2-bromo-4-chlorophenoxy)-2-
butenedioate, as prepared in Reference Example 5a above, as using the same synthetic
procedures and the same stoichiometry as demonstrated in Reference Example 1b above.
Reference Example S5c: Ethyl-6-chloro-8-bromo-4-oxo-4H-chromene-2-carboxylate.

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

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

carboxylate.
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Compounds of the present invention. PCT/SE02/01989 ~4 . Structur +a u Nanme
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Reference Example Se: 6-Chloro-8-(4-methyl-piperazin-1-yl)-4-oxo0-4H-chromene-2- |
5 carboxylic acid hydrochloride. '

This compound was synthesized starting with ethyl-6-chloro-8-(4-methyl-piperazin-1-
yl)-4-oxo0-4H-chromene-2-carboxylate, prepared in Reference Example 5d above, using the
same synthetic procedures and the samg stoichiometry as demonstrated in Reference Exarnple
le above.

10 Reference Example 6
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Preparation of 5-Methyl-8-(4—methyl-piperazin-l-yl)-4~oxo-4H-chromene-2-carboXylic g

acid hydrochioride
Reference Example 6a: Diethyl (E,Z)-2-(2-chloro-5-methylphenoxy)-2-butenedioate.

15 This compound was prepared from 2-chloro-5-methylphenol and dimethyl
acetylenedicarboxylate by the same éynthetic procedures and in the same stoichiometry as the
preparation described in Reference Example 1a.

Reference Example 6b: (2E,Z)-2-(2-chloro-5-methylphenoxy)-2-butenedioic acid.
This compound was synthesized from diethyl (E,Z)-2-(2-chloro-5-methylphenoxy)-2-

20 butenedioate, as prepared in Reference Example 6a above, using the same synthetic
procedures and the same stoichiometry as demonstrated in Reference Example 1b above.
Reference Example 6¢: Ethyl-5-methyl-8-chloro-4-oxo-4H-chromene-2-carboxylate.

This compound was synthesized from (2Z)-2-(2-chloro-5-methylphenoxy)-2-butenedioic ecid,
as prepared in Reference example 6b, using the same synthetic procedures and the same

25 stoichiometry as demonstrated in Reference Example 1c above.
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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
prepared in Reference Example 6¢ above, was azeotroped with anhydrous toluene then the
5 white solid was dissolved in 100 m! 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 wére added in order: N-methylpiperazine (0.6 ml, 5.37 mmol), (2’-
dicyclohexylphosphanyl-biphenyl-2-yl)-dimethyl-amine ('JACS 1998, 120, p9722) (40 mg,
0.1 mmol,), tris(dibenzylideneacetone) dipalladium (0) (66 mg, 0.072 mmol) then cesium
10 carbonate (1.6 g, 5.37 mmol).The mixture was again degassed via alternating argon sparge
and vacuum and was heated at 80 °C for 17 h. Additional tris(dibenzylideneacetone)
dipalladium (0) (66 mg, 0.072 mmol) and (2’-dicyclopentylphosphanyl-biphenyl-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 oﬁly about 50% complete by HPLC.
15 Tetrahydrofuran (100 mL) was added, and the combined mixture was filtered, concentrated |
| under vacuum and puriﬁéd by éhrornato graphy on silica eluted with 2.5% methanol in
chloroform. The desired fractions were concentrated under vacuum to yield a yéllow powder
(250 mg = 21%). |
~ Reference Example 6e: 5-Methyl-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-
20 carboxylic acid hydrochloride. . |
This compound was synthesized starting with ethyl-5-methyl-8-(4-methyl-piperazfn—1 -
yl)—4-oxo-4H—chromene-2-carbokylate, as prepared in Reference Example 6d, and using the
same synthetic procedurés and the same stoichiometry as dem.onstrated in Example le above.
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Preparation of 5-Methoxy-8-(4-methyl-piperazin-1-yl)-4-0xo-4H-chromene-2-carboxylic
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
5 acetylenedicarboxylate by the same synthetic procedures and in the same stoichiometry as the
preparation described in Reference Example 1a.
Reference Example 7b: (E,Z)-2-(2-Bromo-5-methoxyphenoxy)-2-butenedioic acid.
| This compound was synthesized from diethy! (E,Z)-2-(2-bromo-5-methoxyphenoxy)-
2-butenedioate, as prepafed in Reference Example 7a, using the same synthetic procedures
10 and the same stoichiometry as demonstrated iri Reference Example 1b above.
Reference Example 7c: Ethyl-5-methoxy-8-bromo-4-oxo-4H-chromene-2-carboxylate.
This compound was synthesized from (E,Z)-2-(2-brom6-5-methoxyphenoxy)—Z-butenedioic
acid, as prepared in Reference Example 7b above, using the same synthetic procedures and
the same stoichiometry as demonstrated in Reference Example 1c¢ above. _
15 Reference Example 7d: Ethyl-5-methoxy-8-'(4-Méthyl-piperazin-1-yl)-4-oxo-4H-chromene-
- 2-carboxylate.

This compound was synthesized from ethyl-5-methoxy-8-bromo-4-oxo-4H-chromene-
2-carboxylate, as prepared in Reference Example 7(; above, using the same synthetic
procedures and the same stoichiometry as demonstrated in Reference Example 1d above.

20 Reference Example 7e: 5-Methoxy-8-(4-methyl-piperazin—1-y1)-4-oxo-4H-chroniene-2-
carboxylic acid hydrochloride. . ‘

This compound was prepared from ethyl-S -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.

25 Reference Example 8
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Preparation of 1-(6-Piperazin-1-yl-2,3-dihydro-indol-1-yl)-ethanone
Reference Example 8a: 1-[5-(4-Benzyl-piperazin-1-yl)-2,3-dihydro-indol-1-yl]-ethanone.
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this was added, sodium t-butoxide (1.68 g, 17.5mmol), N-benzylpiperazine (2.4 mL,
13.8mmol), S-BINAP  (0.93 g, 1.5mmol) and Pdz(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
5 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
with ethyl acetate (2 x 100 mL). The combined organic extract was dried (MgSOs) and -
concentrated to yield a solid (2.7 g) which was purified by chromatography to yield a white
10 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. -
1-{5-(4-Benzyl-piperazin-1-yl)-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
15 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-S-piperazin-l-y1 benzonitrile.
20 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
25 acetate (3 x 100 mL). The extracts were combined, washed with brine, dried (MgSOs),
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

30 dissolved in n-butanol (300 mL) bis-(2-chloroethyl)amine hydrochloride (23.2 g, 130mmol)
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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;SO04) 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.

SnCI2 “ H,0 (3.21 g, 5 eq) was added to a slurry of (5-(4-Nitrophenyl)-1,2,3-
thiadiazole (Lancaster Synthesis) (0.59 g, 2.8 mmol) in absolute EtOH (50 mL) and the

reaction heated to 70° C for 2 h. The reaction was allowed to cool to room temperature and

pour into saturated NaHCO3 and ice. The product was extracted with EtOAc (2X) the
solution dried (MgSO4) and evaporated to dryness in vacuo to yield 0.47 g of a light yellow
solid mp 126-128° C.

Reference Example 11 -

O
il 5 )4

Preparation of 1-[4-(4-Amino-phenyl)-pipérazin-l-yl]-ethanone.

3

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
dichloromethane, dried (MgSQ,), filtered and concentrated in vacuo to gilve 4-(4-
nitrophenyl)-l-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 m!) and 2 M ammonia in methanol (50 ml) and 10 %



6-f | uor o- 4- net hoxy- 8- (4-nmet hyl - 100N pi perazin-1-yl)-quinoline-2-carboxylic
acid (N} N (4-norpholin-4-yl-phenyl)-amde Ol / N 1010

6- Fl uor o-wo®g038B7pi perazi n-1-yl - 4H Fchr onene- 2- car boxyl i ®Ca(SE02/01989
(4-morpholin- / N (N O / N\ 4-yl-phenyl)-amde N ~IN~\ | | 0 WO

03/ 037872 PCT/ SEQ2/ 01989 -54 The fol |l aygng reference -exanples illustrate
the making of internediates in the synthesis of the conmpounds of the
present invention, and are not intend to limt the invention in any

manner . %ﬂfaﬂfu@rﬂ@&ceﬁﬁ&ﬂ@b@ rig) W88, The elixtate We Ipfdesrenated Rl Biad apparatus
8- (4- NEtg/I - pi perazi n-1-yl ) -4-oxo-4H chronene- 2-carboxylic acid
hydr ochl GRips® fork$ &8r ence Exanpl e | a:

(E, 2) - 2- ( 2- Brono- hut - 2- Loi.caci d. i . Di et hyl
cety1 encd cal BORITATS Al BHEa G RE e L OR Fes kW And Bt HiuodhB Y 06
concentrated in vacuo.. The crude solid was recrystallized from ethyl acetate to give 4-(4-

5 acetyl-1-piperazinyl)benzenamine as a light purple solid (1.86 g, 70 % yield, mp 149.5-150.5
°C). GC/MS (El, M+) m/z =219 '

Reference Example 12 ,
0]
/ \ 1.0
HN N N—S\/

Preparation of 4-(4-methanesulfonyl-piperazin-1-yl)-phenylamine

10 Reference 12a: 4-(4-Nitrophenyl)-1 -methylsulfonylpiperazine.
1-(4-Nitrophenyl)piperazine (2.79 g, 13.5 mmol) was dissolved in dichlorofnethane
(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 -
stirred at 0°C for 1 h. Saturated sodium bicarbonate was added and the reaction was
15 extracted (x3) with dichloromethane, dried (MgSQ;), filtered and concentrated in vacuo to
give 4-(4-nitrophenyl)-1-methylsulfonylpiperazine as a yellow solid (3.83 g, quantitative
 yield). GC/MS (EL M+) m/z = 285. |
Reference Example 12b: 4-(4‘—methanesulfonyl-pipe'razih-l-yl)-phénylamine. »
~ 4-(4-Nitrophenyl)-1-methylsulfonylpiperazine (3.83 g, 13.4 mmol), as prepared in
20 Reference Example 12a above, was mixed in .methanoAl (100 ml) and 2 M ammonia in .
methanol (50 ml) and 10 % palladium on carbon (400 mg) was added. The mixtufe 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 -
washed witﬁ chloroform. The chloroform portion contained a minor amount of the desired but
25 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.

O~
H,N N S
_/

Reference Example 13




0.162 nol ), in anhydrous 2-propanol (60 m) followed by the addition of a
catalytic anount of 10 tetrabutylamoniumfluoride (0.5 mM, 1.0 Min THF).
The sol utwonsmes7stirred at roomtenperature four hours amdTisas2/eleen heat ed
to reflux for one hour. The m xture was cooled to roomtenperature, then
concentrated under vacuumto an oil (5%79 = 91 %9 . Reference Exanple 1b:
(E, 2)-2-(2-Brono- phenoxy) - but - 2- enedi oi ¢ aci d.

(E, Z2) - 2- (2- Bronp- phenoxy) - but - 2-enedi oi ¢ acid diethyl ester (51 g, 148
mml ) as 15 prepared PfhpReitﬁﬁe&peTﬁkﬁmﬂpﬁohM\AﬂSplmngpﬁmcLed in ethanol (95
m ) and a solution of sodium _hydroxide, ( , 0.323 nol) in water (95
m) was Bﬁf@é@ceﬂ%"@éﬁ 13a: o‘l"r(%ﬁgtf?'@hmwe@%?ﬂrplldﬁ‘eto gl ve a clear orange

sol ution I c th 6
v HeL( S0 ERSPorfrdlei et 3D £, 28 3tk oA AbIPEPE! Bushe (POAL oL ofihole
resi due (2az@bf 2peatndiwhs udded ant Iﬂ&nﬁbauribme:bbvaﬂm‘ghtsatfllot)f’@r ad 1 7wathbed with
water and. dried to give 20 (22)-2-(2-bro xy) 2- Butenedl oi C

aci d as BINHIgHEas gis ds*aﬂtwﬁn(ezlaylzwaateééém Fi}%‘ﬁ wulaéar PG was
used wi tx%ﬂ}'tTlfxé’&gQﬁE la‘%’f Efa% dli?t{)@i @?ef:rﬁég@ laf":r'd é&centrated under

Et hyl - ono- 4- 0X0- 4H—c Sulfuric acird (95nL) was
added- t ovacnurde ThErégjdug- \r(aztﬁrumtedwhhmean)ndame@abngmy@llcw salid.d as prepared

in Referg | t Kt th a heat for 45
25 mn cResres ExhmPls L LT PamRL BR XA SRS Sol ut | on was sl o y
added to reflind. N&rcﬁp%ly})ttﬁlo%d?ﬁﬂ&ine(ﬁ%oIBTh)Inméf)té%rpréﬁ'ﬁi‘ecﬁﬁlCRéfér@ﬂbe the

reaction was refluxed for 30 mn | lowed to cool. Crystals started to

f or m H¥ tExanade h3anhenel wa:seharseh@dluonthamé (%ﬁ@tmLhamdnlaO% peHadigaroatcerop(2hi ght .

The solid vvasf | tered, . hed h col 9: ried to
orve” ot e o Adde TS mt B B Mok 698 Raff hOBDRAa PP Y p7 T S0RaBE! OF | |
(11. 7 g, mBdurdowastheyiifittethd tﬁfbu@ﬁ%al&ﬁ@eoué@rtﬁ&/nﬁ&ii&?e&tr&@ﬁ/uﬁ&&ﬂa&ﬁﬁﬁ9Thc55
Ref erence Exanple 1.d: Eth

8- ( 4- thwfiuﬁ)wp%wwdwwbmn%s@dﬂqlmaemadrﬁehé@ 3&)carboxylic acid. Ethyl
8- br ono- e- carboxylate as prepared in Reference Exanple
| ¢ (Davi Rl Qi R h . Chem Soc. Perkin Trans | p 2597, 1987) (3.0
g, 10.1 nnDI) was 5 azeotropetH2 it b~anhydr 6oluene then the white solid
was di ssolved in 100 nL anhydrous

100 m P

15 | - o
Preparation of 1-(4-Amino-phenyl)-1-morpholin-4-yl-methanone.
Reference Ekample 14a: .1-Morpholin—4-yl-1-(4-niuro-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 -

20 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 mixtu_re was dried (Na2S04), filtered and concentrated under vacuum and the |
residue used without further purification. ' ‘

25 Reference Example 14b: i-(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.



toluene and transferred to the reaction vessel. The m xture was subjected
to vacuum/ argon (x2) and the follow ng were added in order (positive
argon presouws®3787N- net hyl pi perazine (1.3 m, 11.1 mol ), PETAENH01989

(di phenyl phosphi no) -1, 1' - bi napht hyl (0.75 g, 1.2 nmol,),
tris(dibenzylideneacetone) dipalladiumg0) (0.48 g, 0.5 nmol) then cesium
carbonate (4.6 g, 10 14.1 mmol ). The m xture was agai n subjected to vacuum/
argon and was heated at 80 C overnight. The cool ed reaction m xture was
filteredddry dindt ceous earth and the toluene solution was applied
directl ter funnel (silica 230 - 400 nesh ASTM packed in
ethyl acetate) and then washed with eth@N acetate (2 1). The product was

eluted with 5-8 % 15 net hanol / chl orm the desired was collected to
give 2.5 g of a slightly inpurg ge | ow'solid (np-120-123.C). The
i mpure product was chronat ogr aphed Wat\ers/Delta Prep 4000 using 1

PrepPak cartridge (Porasil 37-55m 125A) eluting with 3-5 % net hanol /

chl orof orm The  pr odey&pakafonGlsL 6tiesi2 anekpholids-ybgizegitaildy|

8- (4-net hyl -1 -pi perazinyl)-4- oxo-4H chronene-2-carboxyl ate as a yel |l ow
solid (Referepce Eyamplq Hag Jryomphelingsyley-nitmpbenzonsiles) | " M) iz 316.

Ref er ence Ex | g: - . :

B (- ot nyl - | GV Efuppopjiropenzene (3.3 8199 mamol) was dissclyed in ety geetat (10

hydr ochlmL). ddorghbliyd (2.2 mL, 25 mmol), and N,N-diisopropylethylamine (3.5 mL, 20 mmol)

8- (4-met hyl - | - pi per azi nyl) - 4- oxo- 4H chronene- 2- car boxyl af e as..prepared in
Ref er enc¥TEREAMRS and the puXters syredovesnugRiAtFoQmE LeRRRIPUHY tf'}nh,@ﬁaaﬁpﬁ?ﬁ C?’é m )
and to rgtl lsgﬁxq)%as%aéed'hnﬁ%% %mtﬁged‘?n{kté’r_e%ﬁ%asﬁ&i With Wated@So RS ahdred) .
The reaction s al'lowed to cool. The solution was concentrated in vacuo
and anhytine{§0 mle) dreadegNagBO A dtteded st coacantrated vndennacowmwdhe agsedug was
conceptrated.in vacuo ta_.give 8-(4-nmethyl- _ '

1-pi p d’fFiWé@%@?E‘?rﬂQ—ngﬁ?tmne- 2-carboxylic acid hydrochloride as a

yel | ow peveeinct ExQdpldlshdURRiheDiMemplbigl-a)yl-befZdMBrildirl) in /z 289. WO
03/ 037872 PCT/$E02/81989 -56 Reference ExanBIe 2 OH Preparation of

6- Met hoxy- 8- (Phiseerngaungiwse peeparedfrop P-Morphelinrteyd tirpifferhsnzenitailh@s prapared

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

Reference Example 16
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Preparation of 3-Fluoro-4-morpholin—4-yl-phenylamine

15

- Reference Example 16a: 4-(2-Fluoro-4-nitro-phenyl)-morpholine.
* 3,4-Difluoronitrobenzene (3.7 g, 23.2 mmol) waé dissolved in ethyl acetate (10 mL)
Morpholine (2.2 mL, 25 mmol), and N,N-diisopropylethylamine (4 mL, 23 mmol) were added
20 and the mixture stirred overnight at room temperature. At 17 h, additional ethyl acetate (150
mL) was added aﬁd 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 without
further purification.
Reference Example 16b: 3-Fluoro-4-morpholin-4-yl-phenylamine.
25 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.



acid hydrochloride. 5 Reference Exanple 2a: D ethyl

(2Z) - 2- (2- br onp- 4- met hoxyphenoxy) - 2- but enedi oate.  Et hyl

acet yl enedoaanbsyl ate (17.8 m, 0.145 nol) was added to 2cirSEonews9

met hoxyphenol (Synlett pl241, 1997) (27.3 g, 0.134 nol), in anhydrous
2-propanol (55 m) followed by the addigion of a catal ytic anmount of
tetrabutyl anmonium fluoride (0.4 mM, 1.0 M in THF). The sol ution was
stirred at roomtenperature overnight and was then heated to 10 reflux for

30 min. ﬂ@?&eﬁ%jﬂﬂﬂ%ﬁ jprecipitate forned. The solution was cool ed and
filtered | (22)-2-(2-brono-4-nmet hoxyphenoxy) - 2- but enedi oat e
as a yellow solid (29.9 g, 62 . 'eI d)/—Ngze: Q he solid contains 10 % of
di et hyl (2E)-2-(2-brono-4- @s —k@ten@;ﬁ oate. GC/MS (EI, M)
m z 344 and 346. Reference pe-/2b: N/ Yy :

(2Z) - 2- (2- br ono- 4- net hoxyphenoxy) - 2- but enedi oi C id. 15 D et hyl

(22) - 2- ( 2- br ono- 4- met hoxyphenoxy) - 2- but enedi oatfC(8%:9 g, 86.6 mmvl) as

prepared in_Reference Exanple 2a was suspended in ethanol (55 nl) and a
sol uti on of Psepfiration pf/éh(4aingfoo(phiengl)piperazing-lnearpoxyliorid ter-BBtyhesternas

added. T thon retl for I h.to .qive l.ear. or sol ution.
Vst of RS Efhia 7)ot Ronyngink eirdel Pl B3 e i Setic
The sobi d-Riasrohitlobérizesle (4/8g Badnibol)wasaligblved th éthiiedetate @5\HEL). Piperazine-1-
(22)-2-(2-bronmp- 20 4-met hoxyphenoxy) - 2- but enedi oic acid as a | |:(‘ght or ange
sol i d (298r8oxyylicagidyexsibutyd ester &e? érﬁ@@omw,@-%ppmpylethylamme (6.3mL, 36

Et hyl - 6- - 8- 2 - ° Y, i cid
(s0mt) v s kL s B e R AP Mgt S RS or ™ i
(24. 3g, @mperammel Etles (J0aph) eds adieRahé thermoenbinealnmixeur lovaa lpavie)d. widf weter

heat i 1 xt it h | 5-10 m I d b
e 0 LT bbb 5 o] e SR eSS SR T,
absol b creaidanel iRBRedTin ndlabeto 10R Pk bOb bid @agbnen, was el | uxed

for 30 mn then allowed to cool. Crystals Started to Tormafter 20 min and
t he reacReferengecdixampleilibi Ad4rAshinogiheaylppipsvezine- GharboxRyle wul fed-bugyd ester.
gl llt :rngdar }“’ggﬂﬁg-%“pfpg-p@?@}-gfp@a@%ef1%"é“%ﬁ&yﬁ‘é@aﬁ%@ﬂﬁﬁ% Zestlggéssplzrgga{rg& g'gr% - o7

8- br ono- f-(aNifepedyl Ane LRSI asidtherutyd tfed frdd inW¥fdrénceol i d
(12.3 g, éo %y?ele?jpirsr%ew_g- 161 O). leg,\lflertence'yqléxa(rarp?a(asa}gkfﬁa o '
Et hyl - 6- Feampigyl78) spreparadyin RefgsenceAixamplg 130 4- oxo- 4H- chr onene-

15 Reference Example 18
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Preparation of 3-Morpholi.n-4-yl-phenylamine
| Reference Example 18a: 4-(3-Nitro-phenyl);morpholine.
3-Fluoronitrobenzene (10 g, 71 mmol) was dissolved in acetonitrile (100 mL).
20 Morpholine (30 mL, 350 mmol) was added and the mixture was reacted 18 h at 150 °C/80psi
in a pressure reactor. The reactlion was cooled to room temperature, concentrated under
vacuum and 5g of the total mixture was purified by column chromatography on silicaleluted o
with CH,Cl,.  The product (3.6 g) was isolated as a bright yellow oil.
Reference Example 18b: 3-Morpholin-4-yl-phenylamine
25 3-Morpholin-4-yl-phenylamine was prepared from 4-(3-Nitro-phenyl)-morpholine, (as
prepared in Reference Example 18a), as prepared in Reference Example 13b.

Reference Example 19




2-carboxyl ate. 5 Ethyl 8-brono-4-o0xo-4H chronene-2-carboxylate (9.2 g, 28.1
nmmol ), as prepared in Exanple 2c above, was azeotroped w th anhydrous

t ol uene twenswbm7nwhite solid was dissolved in 300 m anhpdresEs2/e®suene in
a 500 nmL single-neck round bottomflask.. The m xture was degassed by

al ternating argon sparge a4d vacuum (3X)0,- and the foll ow ng were added in
order: N-nethyl piperazine (4.0 M, 35.1 nmmol), 2,2'-bis

(di phenyl phosphi no) -1, 1' - bi napht hyl 10 (1.05 g, 1.69 nmol,),

tris(di benzylideneacet one) dipal Jjadqum WH 0: 56 mTD| ) then cesium
carbonate (12.8 g, 39.3 MDH)N «@ gai n degassed vi a
alternating argon sparge and vagdd and._mefs heated at 80 C for 17 h.

Addi tional tris(dibenzylideneacetone) dipalladium(0) (0.10 g, 0.11 mmol)
and 2,2'-bis (di pﬂhrlapr:hphonplﬁizir[é)@ “anfincipihenphpigydrazin-2oll-eghar®l32 ol ,) was

dded h ct dat 80 Cf 55 h at which t
iS '? heaggﬁ{?é‘fe'k‘{e a\%l%ig H‘&of&% ’3 gazgtﬁéaﬂgS{ﬂg{rﬁdr eact |aon n‘:it urlerr\?vas
diluted with i[at(aaﬁefé’;rﬂeﬁyimﬁerﬁﬁﬁé) 1@4} ethaﬁdmeﬁregare@ﬁonmﬁﬁﬁmraﬁyedauamier

vacuum The residue was purified by chromatography on a silica col um
el ut edS wflvonBralienzenh lsirich) arid @nun@mllmual ahlae Nd2ihydwxyethghpipereziner e

coll ecte concentrated under ,vac i trlturated Wi th
met hyl en&‘@ﬂ&g A PW@PV(SC@Qaﬁdefﬁn?efg%}@%&?rtence e’?almégf %)V\KPGI’ Ref er ence
Exagpl eI R@ferércg’tﬂ)&aﬂiiﬂe B9 42 My Myniiy-prenspipipetasih - i} @m@nle chromene- 2-
carboxylic aci

Et hyl - 6- met hokj4-64-pmingerhepy ) minseazin-il rid]-ethanal is preparad by ﬁ%tblafgﬁéydrogenatlon '

- 2-carbo t
above, vih REsutadeyneiloBion gy Ao RbERRCATs WR ARSI IBE T2 e
to reﬂd)uxesﬁﬂhsectin@lelfcrexﬂa@ﬂaﬁ@&tlm was allowed to cool. The solution was
concentrated in_vacuQ and anhydrous tol uene was added (x3) and the solution
was agai £ n vacuo. The residue was dried under vacuum (17 h)
to yield 6- : :
et hoxy- 8- (4- net hyl -1 - pi peraz |g¥| - I-m(gene 2- carboxyllc acid
hydr ochl ori de as a yel |l ow po qul&ntl bative yield). 30 Ref erence
Exanpl e 3 WD 03/037872 PCT/ SE02/019 =58

Preparation of 4-Morpholin-4-yl-phenylamine.

4-(4-Nitrophenyl)morpholine (10.3 g, 49.5 mmol;) (Lancaster Synthesis) was
15 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).
20 GC/MS (EI, M+) m/z = 178. '

Reference Example 21
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Preparation of 4-Amino-3-hydroxyphenylmorpholine
4-Nitro-3- hydroxyphenylmorpholine (Maybridge Chemical) (3.34 g, 14.9mmol) was
25 dissolved in 59 ml of ethanol at 30°C. The mixture was stirred at 25°C and treated with tin
(1) 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.



OH N HCI

6- Fl uor o- 8- (4- net hyl - pi per azi n-1-yl) - 4- oxo- 4H chr onene- 2- car boxylic acid
hydr ochl owbDde/03Bef er ence Exanpl e 3a: Di et hyl PCT/SE02/01989

(EZ) - 2- (2- br ono- 4- f | uor ophenoxy) - 2- but enedi oate. 5 Thi s conpound was

synt hesi zed from 2- bronp- 4-f 1 uor ophenghjand di et hyl acet yl enedi car boxyl at e,
using the sanme synthetic procedures and the sane stoichionetry as
denonstrated in Reference Exanple | a above. Reference Exanple 3b:

(EZ) - 2- (ﬂleﬁﬁﬁﬁﬁle frak kém&e@ hfrrl%mau@ cdUIERadb@i tempérafire, BRA @oxf&memfb was

synt hesized from di ethyl (EZ)-2-(2-brono-4- quorophenoxy) 2-

but enedirembes mast qf nmhwl tngiRe A yekow éluEYaﬁ}pﬁ mxgareamxeeatquwﬁgsamr atedarmre

SRZ? te:] g}[qlc’aéuﬁlé &gr%{lgg ﬁnd tur?t};@tfa \g§ N OI nq'greé%as exgracteg w1t5'1 tthy(i] acetate

Et hyl - 6-)leief, Qn@m'e P u%%é&%ék'éeﬁhﬁ@&en% eaustRyer vals @xtrddiéBrwiesmernd was
synt hesi zed from ( br ono- 4-f | uor op enoxy -2- butenedioic acid, as

pr eparfedmltfnetﬁelf®pt@t¢c§hﬁ>§rﬁp‘lt%wab cambined, diidrmyet Megrasinm syl fath diltered, ami
D oo Re RS a8 TR 3ins g BEhAY st PRI RMEhEF Cl R peL AR aRafRE ™! ©

Et hyl - 6-\{dre @b@idtertt 4or¥Bé BydireRipp&IuRZ(nz 1 MIS)bade poak-bitposhive ian€r ahdaarangl at e.
Thi s conmpound was synthe3|zeg from -

et hyl - 6-tHabeiprak-by-nsgafis-1an &kb- 4H chr onene- 2- carboxyl ate, as prepared in

Ref erence Exanpl e 3c above, using the sane synthetic 20 procedures and the
sane stoichionetry as denonstrated in Reference Exanple 1 d above.

Ref erence Exanpl e 3e: ‘

6- Fl uor o- 8- (4- net hyl - pi perazi n-1-yl) - 4- oxo-4H chronene-2- carboxylic acid
hydrochl ori de. This conpound was synt hesized .starting from

et hyl - 6- net hoxy- 8- (4- Met hyl -

pi perazin-1-yl)-4-oxo-4H chronene- 2-carboxyl ate, as prepared in Exanple 3d,
using the 25 same synthetic procedures and the sane stoichionetry as
denonstrated in Reference Exanple 1 e above. WO 03/037872 PCT/ SE02/ 01989



-59 Reference Exanple 4 OH Preparation

6- Met hyl - 8- (4- net hyl - pi per azi n-1-yl) - 4- oxo-4H chr onene- 2- car boxylic acid
hydr ochl owiods/03B7Ref er ence Exanpl e 4a: Di et hyl PCT/SE02/01989

(E, Z) - 2- (2- br ono- 4- et hyl phenoxy) - 2- but enedi oate. 2- Br ono- 4- net hyl phenol
(10 m., 83mmmol) was dissolved in diethyhether (90 m.). To this was added
dropwi se triethyl amne (13.7 niL, 98mmol) followed by dinethyl acetyl ene..
di carboxylate (11.2 nL, 9l mmol). The resulting m xture was stirred

over ni ghiRefdrei@IRanksl@Rer at ure. The reacti on was wor ked up by addi ng

di et hyl ether (200 %5 and 10 tetrahydrofuran (50 nL) and washing the
resulting mxture with INHA (200 ni), ter (200 nL) and brine (100 ni).
The organi ¢ phase was then dried(NagSO4), filtered and concentrated to a
red-brown oil which was used witho rther purification. Reference 4b:
(2E, Z) - 2- (2- Brono- 4-f | uorophenoxy) ; edi gpc acid. This conpound was
synt hesi zed fromdiethyl (E, Z)-2-(2-Yron®- 4-Jfet hyl phenoxy) - 2- 15

but enedi oate, as prepared in Referenge Exanppe 4a above, using the sane
synthetic procedures and the sarris;’: chiometry as denonstrated in Exanpl e

| b above. Reference Exanple 4c: _

Et hyl - 6- net hyl - 8- br onp- 4- oxo0- 4K ch ne- 2- carboxyl ate. This conpound was
synt.hesi zed from (22) - 2- (2- br ono- 4- net\yl phenoxy) - 2- but enedi oi ¢ acid, as
prepared i n Reference Exanpl e 4b above, and using the sane synthetic 20

pr ocedur es Farplartatien 98 rielVe:t koo xyk8- (;tmtetlwldls,wiampsnflayl}d-oxo-‘lﬁ#chreneme-lix arrpl e
1 ¢ above. Reference Exanpl e 4d:

Et hyl - 6- et hyl - 8- (4- Met hyl - pi per azFHPEXYHG2Gd oy 6 41 chr omene- 2-

car boxyl Refrentd ExampRIPOHNE-Methosy BI( Nt ﬁfz[l M @Bepan-1-yl)-4-oxo-4H-chromene-2-
et hyl - 6- net hyl - 8- br ono- 4- oxo- 4Hchronene carboxyl ate, as prepared in

Ref er encearbsegiftislagidathydiseioe, using the same synthetic procedures 25 and the
S 5, O DMLY BT T B L S50 AR ot
6- Met hyl irfet(add mighetic-spirRee fsgtadad 1y §4.50 mxl A0 equivyen8-Btomo-6-methoxy-4-
oxo-4H-chromene-2-carboxyhc acid ethyl ester (Reference Example 2¢), 84 mg (O 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 wéshing 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 Méss Spec.: calc. for [C19H24N,05+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-oxo0-4H-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



carboxylic acid hydrochloride. This conpound was synthesized starting with
et hyl - 6- net hyl - 8- (4- Met hyl - pi per azi n-

1-yl) - 4- ow0-04MB78M onene- 2- car boxyl at e, as prepared i n Ref ecersce2/&esnpl e 4d,
using the 5 sane synthetic procedures and the same stoichionmetry as
denonstrated in Reference Exanple 1 e mbove. Reference Exanple 5 CI OH
Preparati on of

6- Chl or o- 8- (4- net hyl - pi perazi n- 1-yl) - 4- oxo- 4H chr onene- 2- car boxylic 10.

aci d hyd2dachComphittion BEfherreartion kxmomniteeeby LOMEhythen 10 mL of 2N HCl is added.

E, 2) - 2- br ono- 4- Ioro enox butenedlo Thi s conmpoundwas
E)r epZar ed{rﬁ‘rsd%"?r‘b’rs E‘Tt&tedi ég’ié‘?}@ﬂd tEhHatgd EL"‘I'ﬁﬁler o gueyhepraduet as BiSxyl at e

by the s nd in the sanme stoichionmetry as the

pr epar at ?gar?o esc&?%ﬁtg Qﬁ{&&ﬁ Wcéﬁcg Exanpl e 4a. 15 Reference Exanpl e 5b:
(2E, 2) - ZMazs Bpanwalg- ﬁdnl[ﬁr@hdiﬁm@ﬂyﬂ -Thebttmemedi33i; Obact 833 Thi s conpound was
synt he from di eth (E, Z2) - 2- (2- brono- 4- chl or ophenoxy) - 2 but enedi oat e,
as prega rence Exanpl e 5a above, as using the sane synthetic
procedures and the sanme stoichionetry as dgenonstrated in Reference Exanple
| b above. Reference Exanple 5c: .
Et hyl - 6- chl or o- 8- br onp- 4- oxo- 4I—Mr
was synt hesi zed from (2E, Z2)-2-(2-bro enoxy) - 2- but enedi oi c _
acid, as prepared in Reference Exanpl & 5b Gbol€, using the sane synthetic
pr ocedur es and the sane stoichionetry wj denowstrated in Exanple 1 ¢ above.

ar boxyl ate. 20 This conpound

Ref erence Exanpl e 5d:

Et hyl - 6- chl or o- 8- (4- Met hyl - pi per azi n | ) - 4- oxo- 4H chr onene- 2-

car boxyl ate. WO 03/037872 PCT/ SE02/ 01989 -61 This conmpound was synt hesi zed
from et hyl - 6- chl or o- 8- br ono- 4- oxo- 4H chr onene- 2- car boxyl ate, as prepared

[N Ref e CReey JATPLE OReARY g;t@4aa{1§g.9ﬂﬁfpg§az?ﬁlffquxgwge&ﬁ&-gpp&ﬂ&?e@é’fc%on?ﬁd the

samne st oi C l'ometry as
chlonde
Reference Example 23a: 8-Bromo-6-hydroxy-4-o0x0-4H-chromene-2-carboxylic acid ethyl

10 ester: , .

Tﬁe hydroxy compound, 8-Bromo-6-hydroxy-4-oxo0-4H-chromene-2-carboxylic acid
ethyl ester, is formed as a side product during the synthesis of 8-Bromo-6-methoxy—4—oXof4H-
chromenc-Z-carbdxylic 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 puré compound. Mass Spec.: calc. for [C|;>_H9Br05+H]+
Theor. m/z =313, 315; Obs. =313, 315
Reference Example 23b: 8-Bromo-6-ethoxy-4-0x0-4H-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-
oxo-4H-chromene-2-carboxylic acid efhyl ester (Rcferencé Example 23a). This material is
dissolved in 50 mL of toluéne, 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;SOq, filtered and concentrated.



Ref erence Exanpl e 5e:

6- Chl or o- 8- (4- net hyl - pi per azi n-1-yl ) -4-o0xo0-4H chronene-2- 5 carboxylic acid
hydr ochl owDd@/0378Bm s conpound was synt hesi zed starting w tRCT/SE02/01989

et hyl - 6- chl or o- 8- (4- net hyl - pi perazin-1 -

yl ) - 4- oxo- 4H- chr onene- 2- car boxyl ate, prejpared in Reference Exanple 5d
above, using the sane synthetic procedures and the sanme stoichionetry as
denonstrated in Reference Exanple 1 e above. 10 Reference Exanple 6 COH

Pr epar at Tﬁﬂrd@fdues were subjected to ﬂash chromatography, using 40% ethyl acetate in hexaneas
5- Met hyl - 8- (4- net hyléﬁgl perazi n-1-yl)-4-o0xo-4H chronene- 2- carboxylic acid

hydr oc hI elurrfe Thepunfpd Eagtionspieee @rrcemyatediip|yield 500 mg (65%) of a colorless solid.

br ephr e RERrS- Ea P LGBIRDR L B R AITA R 0cks B8 38 o oy at e

by the sRefereydetEimgle psece-micﬁ@-@mdmlemyl b@eﬁﬁﬁﬁl@d)m thi—OHBdhiMnﬁﬁ: 1-he
preparatlon descri bed in Reference Exanple | a. Reference Exanpl e 6b:
(2E, 2) ZC*ETEQW’IC@%L@Y’(@’%SII phenoxy) 2- but enedi oi c aC| d. This conmpound was

synt hesi zed fﬁﬁ&h‘i‘b@&xﬂyi Bét%r&h&%(éﬁn%p%ﬁgﬁ ﬁﬂ%éﬂc{eﬁser%ﬁ etic

but enedi oat e, as prepa?e erence ove, usingt sane
synt het i stirrgrraad aittoges mietds adtfed%ﬁmgs(tld)hhnmlrdto yquie) o8BSO Btethodyrd-
Ref erence Ex le |Ib Ref erence

| e 6¢: ‘ o
Et hyl - 5- f¥8- OTR¢HCe-H3T ﬁom’ﬁ agid gty &ﬁf@ﬁ@?@}?reg?%mp&? %3b)Th§g“‘tgo({Qr93und vvas
synt hesi ﬁﬁa)lfa m&@l} o?frﬂs%imﬁ[d?neic&@ﬁ@&hﬂm)”)h% ot NEHAI € 1864y

prepared i n Reference exanpl e , usin e sane syn hetlc procedur és an
t he safreoPBcernioiZedimstdiphynydshaspimoo)i.i abmdptlhml el kg afriich nEdleguidreicyecasiiy e.

WO 03/ 03787 CT/ SE02/.0 2 Ref
eyt o TG Bk e Spngr oy o SRR P e F o1 43 mimol, 11
car boxyl | 84v) BF euBBhiBe S A1 By 4708 1Ak Sl TP A G ORITRRIhA! © (1.0

g,. 3. as prepared in Reference Exanpl e 6c above, vas azeotroped
with anhyajbcmse t Bheurerxurt hxsthen heatdsl w&OtéIfgoB ddyma"st th¢ o RIS time do@pletion

anhydr Ou\?vag r%loyu ftored Iby L%/I%I%Oannbsm o?gn § 15‘&0? kWthOelilQﬁie 23 A as determined to be

15 complete it was cooled to room temperature then filtered through a plug of diato.maceous
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

 [CigHaiN;O5+H]* Theor. m/z = 361; Obs. =361 o
20 Reference Example 23d: 6-Ethoxy-8 (4-methyl- plperazm- 1-y1)-4- oxo-41-1—chromene 2-
carboxylic acid:
Into a 125 mL Erlenmeyer equipped with a magnetic stirrer is placed 500 mg (1.39
' thol, 1.0 equiv.) of 6-Ethoxy-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic
acid ethyl ester (Reference Example 23c). This material is dissolved in 30 mL of THF, then

25 30 mL of methanol are added. To this stirring solution is added 30 mL of a water containing
64.2 mg (1.53 mmol, 1.1 equiv.) of lithium hydroxide. This mixture is stirred at room 3
temperature for 2 hr. Completion of the reaction is monitored by LC/MS, then 10 mL of 2N
HCl is added. This rﬁixture is then concentrated, dried and triturated.with ether to give the
product as the hydrochloride salt in quantitative yield.

30 Mass Spec.: calc. for [C7H;oN,05+H]" Theor. m/z = 333; Obs. = 333
Reference Example 23e: 6-Ethoxy—8-(4-rﬁethyl-piperazin—1-yl)-4-oxo-4H-chromene-2-

carbonyl chloride:



flask.. The m xture was degassed by alternating argon sparge and vacuum
(3x), and the followng were added in order: N-nethylpiperazine (0.6 nl,
5. 37 mmolwp 03@837871i cycl ohexyl phosphanyl - bi phenyl - 2-yl ) - di wewlsgbz/@nysne (JACS
1998, 120, p9722) (40 ny, 0.1 nmol), tris(dibenzylideneacetone)

di pal I adium (0) (66 ng, 0.072 mol) then.cesium 10 carbonate (1.6 g, 5.37
nmol ). The m xture was agai n degassed via alternating argon sparge and
vacuum and was heated at 80 C for 17 h. Additional

tris(di hgRzayi0odRN eARRIRREM fladk Rghippst wWith & PoflxEontehsed) nirokefiet)anand

(2' -dicycl opentyl phosphanyl - bi phenyl -2-yl)- dinmethyl -am ne (40 g, 0.1 nmmol)
ver e adadeagnatieistirtes iy placsdiZ6A m@E). 68 inmobd - Qequew) of $-Ethoxyribtheethybpipewaips at
which ti the conversion. was sti.ll .onl 0% t 5
Tetr ahyd?@?'ﬁfoé‘ﬂ’ X Omf’?e'\%éq?%d‘éfh‘d?Clgﬁﬁgﬁoﬁgggg%gaﬁtn g?%é%%ﬁg%s%b ?P?%r ed,
concent natfd of HRSETen¥ ARISHAL AT thilktirfiheshsPonsiirio trRhaddabing. Pmgsidd ca el ut ed
with 2.5% methanol in chloroform The desired fractions were_concentrated

under Svak{lud? mmoyile] efuiv.yef ¢xalyl sbipside folloyad bygpddition offpne deopeaf ENIE fpranpl e
6e: 5-Met byl -8-{4-net hyl - pi.per.azi n- | ).- 4- 2 RV xylic
aci o nydr SLIGP G5V o BUAERAANS, Tl iuats R LG i it

et hyl - 5toaygds-dir 4 rbtdip eVapordibn@ideza Aitlogen atmosphere, followed by drying under high

yl ) - 4- oxo- 4H chr onene- 2- car boxyl ate, as prepar&g i n Ref e{ﬁenc.e Exanpl e 6d,
and . usi vgcuuie ThasrRmprlsteness of thejpastion yag aScsRaAned BY anal¥sis pratHidyRe MFhas
denonstr, ' ' ; 37872
BeT! SEO %%gg&?mﬁr@egﬁ gﬂu@ﬁr‘? gfmeth%ﬁé? BG S CANATIHE crudPhaterial\Qad3édd

5- Met 190>y oBta{néd i tHeysubseigpent amiidetiba yéactidn.oxo- 4H- chr onene- 2- car boxylic acid
hydrochl orj de. - Reference Exanple 7a:

(E, 2) - 2-RefexengeKxample 34,y y phenoxy) - 2- but enedi oate. This conpound was
prepared from 2-brono-5-net hoxyphenol and di netjhyl 5 acetyl enedi carboxyl ate

by the sane synthetic procedures and in.the sage-stoichionetry as the
preparation described in Reference Ex ﬁﬁf@ | 4. | '
O
N
N/ O\
Br o) B

Preparation of 8-Bromo-6-methoxy-4-(2-trimethylsilanyl-ethoxymethoxy)-quinoline-2-
_ - carboxylic acid methyl ester.
15 Referénce Example 24a: 2-(2-Bromo-4-methoxy-phenylamino)-but-2-enedioic acid
dimethy] ester.

A solution of 2-bronﬁo-4-methoxy aﬂiline (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 réaction mixture was cooled,

20 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
filtrates were combined and purified by flash chromatography on silica gel using 4:1

- hexanes:ethyl acetate to affofd an additional 1.63 g (16%) for a total yield of 93%. 'H NMR
(300 MHz, DMSO, d) 8 9.60 (s, | H, NH), 7.26 (d, 1 H, Jn= 2.7 Hz, ArH3), 6.93 (dd, 1 H,

25 Jo=8.7,Juw=2.7 Hz, ArHs), 6.87 (d, | H, J,= 8.7 Hz, ArHe), 5.34 (s, 1 H, C=CH), 3.76 (s, 3
H, OCH,), 3.68 (s, 3 H, CHCO,CHs), 3.66 (s, 3 H,-CNCO,CHs); Mass Spec.: calc. for
[C13HBrNOs+H]" Theor. m/z = 344, 346; Obs. 344, 346.



Ref erence Exanple 7b: (E, Z)-2-(2-Brono-5-nmethhoxyphenoxy) - 2-but enedi oi c
acid. This conpound was synt hesi zed from di et hyl

(E, 2) - 2- (Wobsoss75- met hoxyphenoxy) - 2-but enedi oate, as pr @parse2/o1989

Ref erence Exanple 7a, using the sanme synthetic procedures 10 and the sane
stoichionetry as denonstrated in Referggce Exanple I b above. Reference .
Exanpl e 7c: Ethyl -5-nmet hoxy- 8=br onp- 4- oxo- 4H chr onene- 2- carboxyl ate. This
conmpound was s’ynt hesi zed from _ ‘
(E Z)-2- ﬁZreFUnQ MVSDB?&H&%)m&hWMQHM-ﬁlhyﬁFd GuinSnePs-E8R66:8/ici N

Ref er ence Exarrp 7 above, using the sane synthetic procedures and the
same stoacuhmenhrgtcsyeras denonstrated in Reference Exanple 1 ¢ above. 15

Ref erence Exanpl e o

Et hyl - 5- met hd2q¥ . hezn (ERSpE) praphsated 1 2f4yF)anﬂ s & Zrbromy-Grrasthexy-

2- car bo - B8& (388 d, 298 mmol dded lid i

et hyl - Xﬁﬂe lg%l/ngb%ltgrm %%8 4 ﬁ&(i)mene(- 2- carbonﬁr)rlll0 vias aase parseapsgrleani n

Ref er eﬂC;ﬁ)rEdr&rmbﬁ7 himaowkile mainfgnind @ tanperataynd fFE30F240 °p'r Oftediowes raotor he
sanme stoichionetry as denonstrated in Reference Exanple 1 d above. 20
Ref er ena@xﬁ;{gm@p beated at 240-245 °C for 45 minutes and then cooled to room temperature. A

ﬁygﬂr&:)zﬁr (é)%ecw%%é( t 5&% %h%lz (::/%émg,)r/ é\égrox? ?t-e@_f(ﬁ)h r{lﬂrg?ﬂgia%és %@e%ﬁé&’d Joc acid

et hyl - 5- tﬁ@hﬁmﬁté'a&d(tﬂe dr1db Werdisplated Dy Tiltratydn), whshed with additional hexanes and
oxo- 4H- chronene- 2- car boxyl ate, as prepared in Reference Exanp e 7d above,

usi ng t r@egiawéer high kualstotaﬁ@“bﬂlé predict arp Yelloy folid48. 7hes @30@1 cg %{ﬁp%
o epaj val%(%)dg) | PBE 3¢ iy ), 7eXadl By 91021799 ALY, 17) 5285 PRORECH),

Ref er
1-[5- (4 ﬁemed(h-fpup,erzazna Ariyh,)3. 98 @ d&h%@rdmﬁmzﬂ_{;ylﬂ/{astmaom 30

03/ 037872 PCT/ SE02/ 01989 -64 1-a -bronpi ndoline (3.0 g, 12.5mmpl) was
di ssol vel&1iHhoBRYQuiH @BGPFMI#Z -ZH)Z 3tll"u @b%\éézé’&éed sodi um t - but oxj de (1.68

, 17.5 (D 93 g,

9 17 STRB g SOSNL PALE BRERE ool ARBIBln SURORERR00C O,

three cygpligsdinef2- mbm«ymmanﬂ xmthylaagen spar ge and then stirred at 95C until 5
O, angly=T s CRUL B LNat R LRl on vec CPIBLELe ke ThSal ur o, vas
2N HA , (&wl(rm]:ﬁ@l &t ( 6T”}'3€g, 21.6 mmol) in 100 mL N-methyl pyrolidinone was treated with
sodium hydride (60% dispersion in oil, 1.028 g, 25.7 mﬁiol). “Gas evolution and warming
were observed. The reaction was stirred for 10 minutes.at room temperatufe under nitrogen.
Addition of 2-(trimethylsilyl)ethoxymethyl chloride (5.00 mL, 28.3 mmol) resulted in a
20 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 updcr high
vacuum to afford the product as a cream colored solid (9.70 g, quantitative yield). 'H NMR
(300 MHz, DMSO, d¢) 8 7.976 (d, 1 H, Jn=2.7 Hz, ArHy), 7.79'(5, 1 H, C=CH), 7.53 (d, 1 H,
25 Jn=2.7 Hz, ArHs), 5.70 (s, 2 H, OCH;0), 3.99 (s, 6 H, OCHz and COZCH}), 3.88(t,2H,J=
8.0 Hz, OCLI;CHZSi), 0.97 (t,2 H, J=8.0 Hz, OCH,CH:Si), ), -0.04 (s, 9 H, Si(C_Hs) 3; Mass
Spec.: calc. for [ClgHi4BrN058i+H]+ Theor. m/z = 442, 444; Obs. 442, 444.



conbi ned aqueous extract was basified with concentrated amoni um hydr oxi de
and extracted wth ethyl acetate (2 x 100 nL). The conbi ned organic
extract vao odidmsd (MgSO4) and concentrated to yield a solPCad/SER2/0M98) whi ch
was purified by chromatography to yield a white 10 solid (1.81 g, 43%. M
= 150. 5-152. 8C. Reference Exanple 8b: -77- :
1- (6-Pi perazin-1-yl -2, 3-di hydro-indol -1-yl)-et hanone

1-[5- (4-Benzyl - pi perazi n- 1-yl)-2, 3-di hydro-indol -1-yl]-et hanone (0.37 g,

1. 1Inmol ) Refeeng@ Exangld 25n Ref er ence Exanpl e 8a above, was di ssolved in

met hanol (5 nL). Pd/C (90 ng, 10% and gmonium formate (0.9 g, 14mmol)
was added and the resulting mxture was fi5 heated to 65C for two hours. The
mxture was filtered and the filt% S vashed with hot nethanol. The
conbined filtrate was concentrated ield the desired product (0.26 g,
90% . Reference Exanple 9 NC Prepatg i
benzonitrile. 20 Reference Exanple 9a: § pino~ - chl or oani | i ne.

2- Chl oro-5-nitrobenzonitrile (25 2(& /nHol )gwas di ssol ved in ethanol (275

mL). Stannous chloride dihydrate [154.\5 g, (.)6.85 M was added and the-

m xture stirred at 70C for 30 m The m xture was then cooled to room
tenperature and poured into crushe?\l' e. The mxture was nade basic with
solid sodi um hydroxide. This mxtufe was extracted with ethyl 25 acetate

(3 x 100 nL The ts C i was hed th b dried. (I\/gSO4)
concent raf %%“f&ﬂ&“ Pﬁ?‘@?}%ﬁéﬁﬁmmﬂ@&w@aarh H\#ﬂ Qt'léﬂdl rpAUNGHGH,
ethanol to yield light brown neeglcgsb({xlyﬁcﬁcm 519 . Reference Exanpl e 9b:
2- chl or o- 5- plpera2|n | -yl benzonitril e. 3- Cyano- 4- chl oroaniline (10.1 g,

66mol §, Referppeedinaseple 35me fdvlethew - B 4mpitleyl 44,4 1diszepaB d-yi)-4-€ditnimethi/lsilanyl-

n- but ano I Gh rochloride (23.2 g, 130mmol)
WO 03/ 03%&%%%@%&5@3 éag@g(gfﬁgx%gg{gﬂggﬁ%gﬁdodl de (50 ng, catalytic)
vere added. Tiie amieat,Uight W@Smfb@mh@d of atbré@bleunethoxy-4t(bremetidkdangihen cool ed

in arefrigerator overnig A solid precipitate was coll ected by -
filtrati 8HOxXRShe) wumhe%mrh%uh%efl medey @ Ol . SrmmeDpNoduct was

distri buﬁﬁﬁxyﬁﬁ)%%}razme (0.32 mL, 2.57 mmol), and 4 A sieves in 30 mL anhydrous toluene

10 was added Pd, (dba), (43.8 mg, 0.048 mmol) and BINAP (169.8 mg, 0.27 mmol). The
resulting -w;'pe colored solution was treated with cesium carbonate (1.124 g, 3.45 mmol). The
react;i'on mixture was heated at reflux under nitrogen for 21 hours. The pea green feaction :
mixture was cooled to room terhperature and concentrated. The crude mixture was purified

"~ by flash chfomatography on silica gel using a gradient’of 95':5 to 40:60 methylene chloricie:

15 methanol t6 afford the desired product as a yellow foam (1.004 g, 92%). "H NMR (300 MHz,
DMSO‘, d¢) 8 7.67 (s, 1 H, ArH,), 6.94 (d, 1 H, Ju=2.4 Hz, ArHs), 6.66 (d, 1 H, J,= 2.4 Hz, '
ArHjy), 5.60 (s, 2 H, OCH;0), 3.94 (s, 3 H, CO,CHs), 3.88 (s, 3 H, OCH5), 3.82 (t,2 H, /= 8.0
Hz, OCH,CH,Si), 3.75 (bs, 4 H, ArNCH,CH,CH;NCH; & ArNCH,CH,N-CH3), 3.45 (bs, 2 .
H, ArNCH,CH,NCH3;), 3.31 (bs, 2 H, ArNCH,CH,CH,NCH,), 2.83 (s, 3 H, NCH3), 2.28

20 (bs,2H ArNCHZCﬂz CH,NCHj;), 0.92 (t, 2 H, J= 8.0 Hz, OCH,CH,Si), -0.04 (s, 9 H, Si(C
Hs)3; Mass Spec.: cal. for [CysHyiNsOsSi+H]' Theor. m/z = 476; Obs. 476.

. Reference Example 25b: 6-Methoxy-8-(4-methyl-[1,4]diazepan-1-yl)-4-0xo-1,4-dihydro-
quinoline-2-carboxylic acid. |
-To a light brown solution of 6-methoxy-8-(4-methyl-[1 ,4]diazepan-1-yl)-4-(2-
25 trimethylsilanyl-ethoxymethoxy)-quinoline-2-carboxylic acid methyl ester (1.00 g, 2.10
4 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



met hyl ene chl ori de and 2N amoni um hydroxi de. The organic | ayer was
separated, dried 5 (Na2SO4) and concentrated to yield a |light yellow solid
(9.1 g, S58®o3msrisch gave a single peak by GC and TLC anal PETSE0Re08r ence
Exanple 10 ,N 10 15 Preparation of 4-[1, 2, 3]thiadiazol -5-yl-phenyl am ne.
SnCl2 ' H20 (3.21 g, 5 eq) was added toyg slurry of

(5-(4-N trophenyl)-1, 2, 3- thi adi azol e (Lancaster Synthesis) (0.59 g, 2.8 -
mmol) in absolute EtOH (50 nL) and the reaction heated to 70 C for 2 h.
The react hefrs\Wdifibd @VBHH4 LACOR HER ah@ SHifré Raipaidaions B2 Gidshut &0 Uheirédcfion
saturated NaHCO8 and ice. The product was extracted with Et OAc (2X he
sol ut i onmétheedvasigamnrated @nd dripd nades dighovaghymde afford apprengetfoarpi eHANMR47 g

of 1- 1o oRiteBsthois FPpeRal MR, m et SR f e R ab ek bR 10
4- 4 Ni 2.

0. 121 hemprevole *.“Zzﬁéﬁ"*eﬁ*‘?ﬁmﬂfgﬁé%e N e~
( ZhOd?fd3H4QCM $8 ?@@ (mclddy Aahwmﬁ.‘é{dzmw; biﬂ-ﬁdg (508 d\IE\E:}&Ci.—OZNRdV\Eb jic
1T red 305l g ANCER IR BRI EE 2o e MRS e
react i ONHWRNCRCIBUBNAH$)2.30- n bs (ﬁhl ¢ M AFCELOBSEH, NCHOIMVOSEE): calcl forer ed

and concentrated I n, vacuo to &4 25 nitrophenyl) -1 -acetyl pi perazi ne
as a yel [QJVHBNB@(J"}UBTOQ_OTQHI)(Z RXEQPE 32\+) mz = 249. Reference Exanple 11

b: 1-[4 - pi perazi n-1-yl ] - et hanone.
4-(4-Ni tﬁ%feAgﬂcQ XQ‘ XE yl pi perazine (3.0 g, 12.0 mmol ), as prepared in

Ref erence Exanpl e I4 | a above, was mi xed@Q n nethanol (100 M) and 2 M
amoni a in methanol (50 nm) gnd 10 % WO[03/ 037872 PCT/ SE02/ 01989 - 66

.

Preparation of 6-Fluoro-8-(4-methyl-piperazin-1-yl)-4-oxo-1,4-dihydro-quinoline-2-

10

carboxylic ac1d
This compound was prepared via the same procedure described for preparation of Reference
Example 25.
15 Reference Example 27

%
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ohhae



pal | adi um on carbon (300 ng) was added. The m xture was hydrogenated on .a
Paar apparatus (50 psi) for 1..5 h. The reaction was allowed to cool, the
cat al yst wa3f0318tered and the solution was concentrated POTISEO2OI89 The
crude solid was recrystallized fromethyl acetate to give 4-(4 5

acetyl -1 -pi perazi nyl ) benzenam ne as a.lpght purple solid (1.86 g, 70 %
yield, nmp 149.5-150.5 C. GCO/Ms (El, M+t) mz = 219 Reference Exanple 12 0O
11,0 H,N-(/ "}- NNS\ /. CH3 Preparation of

4- ( 4- et hanepgepiration oip6%5@6kﬁ83(4¥ﬁ3thﬁtl¢mydlai6pﬂﬂ-l -4 RefememyBildma:
4- (4- Ni trophenyl) - 1- met hyl sul f onyl pi perazi ne. m%g Ni tropheﬂ%/l )p| pera2| ne
(2.79 g, 13. @ﬂmynyeﬂwasy) ewggbmevéﬁaribﬁxmwi%@o% lie-4-Ylahgnyl)-pmide.

o ¢ eRRhBeh Al 21 %aé’"?ﬁ%ﬁwg%%g B i

the reacddidhn was Stl rred at C for 1 h. Saturated sodi um bi carbonate was
added and the reaction was 15 extracted (x3) with dichloronethane, dried

(MySO4y, fi | tEe dlightaows selation af &brame-0aeeiboryot- (@methylsﬂanyl-

SRRl RN 2 OO RS SRR Bl ] B 5y

4- ( 4- et Nahasndlf erSImDi merlazﬁrﬂhyﬁrgﬂmannﬂmmmmmm was added hthlum hydrox1de
4-(4-Nitrop P}lgyl thé sul f nérlplperazme(s 83 g, 13.4 mmmol),
pr epar ed™PRPhYSER e é b} sEactightas s atrIam PRI AAL? h?%o m)

and 2 M mﬁﬁtﬁn'nﬂxﬂﬁé %@%ne@é@at@d anPch JOrda RS hWakdk UThOBbIeRSDRE (400 no)

was added. The m xture was hydrogenated on a Paar apparatus (50 psi) for 3
h. The0 rasadifiedte pkha vwath biNgdCl andabotesulting seladsavers isolated By fikkmtionl, Thvasobids) wi t h

ﬁggfnggﬁggt L eshad, wthychliorotorm, The G, 08888 RRL! QW5 gURNeT 2
An additional 0.5768 g (17%) of product was obtamed from the methanol filtrates. '"H NMR
(300 MHz, DMSO, d¢, TFA Shake) 6 7.86 (d, 1 H, Jo,=2.7 Hz, ArHs), 7.55 (d, 1 H, J,=2.7
Hz, Arﬂ7), 7.32 (s, 1 H, C=CH), 3.94 (s, 3 H, OCH,); Mass Spec.: calc. for

15 [Cy HsB:NO4+H]" Theor. m/z = 298, 300; Obs. = 298, 300.
Reference Example 27b: 8-Bromo-6-methoxy-4-0xo-1,4-dihydro-quinoline-2-carboxylic
acid (4-morpholin-4-yl-phenyl)-amide. |
~ To a yellow suspension of 8-bromo-6-methoxy-4-oxo-1,4-dihydro-quinoline-2-
carboxylic acid (Reference Example 27a) (3.446g, 11.56 mmol), TBTU (9.039.g, 28.15
20 mmol), and HOBt ( 3.757 g, 27.8 mmol) in 100 mL dimethylformamide was added 4-
morpholinoanitine ( 2.733 g, 15.3 mmol) and diisopropylethyl amine (8.2 mL, 50.2 mmol).
The resulting marroon solution was stirred at room temperature under m'trogén for 16 hours -
during which time the reaction became greenish brown and formed a large amount df :
f)recipitate. The reaction mixture was filtered and the solids washed with dimethylformafnide,
25 water, and methanol. Drying under high vacuum afforded the desired product as a yellow
solid (3.09 g, 58%). 'H NMR (300 MHz, DMSO, dg) & 12.13 (s, 1 H,NH), 10.18 (s, 1 H,
C(O)NH),7.90(d, 1 H, J,=2.7 Hz; Afﬂg), 7.68 (d, 2 H, Jo= 9.0 Hz, ArH,-& Hg'), 7.63 (s, 1 -
H, C=CH), 7.51 (d, 1 H, J4= 2.7 Hz, ArH;), 7.00 (d, 2 H, J,=9.0 Hz, ArH5-& Hs"), 3.94 (s, 3
H, OCH3), 3.75 (t, 4 H, J= 4.8 Hz, OCH,CH;N), 3.10 (t, 4 H, J= 4.8 Hz, OCH,CH,N); Mass
30 Spec.: calc. for [CzHaoBrN3O4+H]" Theor. m/z = 458, 460; Obs. = 458, 460.
Reference Example 27c: 8-Bromo-6-methoxy-4-(2-trimethylsilanyl-ethoxymethoxy)-
quinoline-2-carboxylic acid (4-morpholin-4-yl-phenyl)-amide.



25 | ooked purer. The chloroform portion was concentrated in vacuo and was
recrystallized ethyl acetate to give

4-[ 4- (metwoloswbfsonyl ) - 1- pi per azi nyl ] benzenam ne as a shi nychrseoznoned i d
(0.94 g, 27 %yield, np 192-193 C). GO Ms (EI, M+t) mz = 255. Reference
Example 13 NS \-/ WD 03/037872 PCT/ Skgp2/ 01989 -67 Preparation of

4- Thi onor phol i n-4-yl - phenyl am ne: Reference Exanple 13a:

4- (4-Ni tro-phenyl)-thionorpholine. . 4-Fluoronitrobenzene (3.0 g, 21.3

nol ) was di SaGleusd slugpehgbﬂeﬂe-bfc?féoJstalethakwr&bnhmmmm-&;@nalm 23. 4 ol )
was added and the m xture stirred overnight at 100 C. At 17 the 5

m xt ure wabowhgmpndt(&tr@@pb@lwéerhpmw}ara@e(Es@re(nm@xmplea?ﬂa) @a‘i%rgaﬁéé sodi um

{1 1 or sari BoRBaY O TS, B ec iR RS Al (PP IPRAIE G 1

hexane t gil,0.€100z,a 0k24i rgiabl)y @a!s @W)lﬁ@dd ghd WRehaneneses dbsarved Qnd-ﬁi& suspension
4- Thi om)rphol I n-4-yl -phenylam ne. 4-(4-Nitro-phenyl)-thi om)rEhoI I ne( 3. 0g,

13. 4 n¥robgcamgdight biewmeandia mp@a@n’l&l@ rzeptmamwélrrfééoralt?dv@ute\ﬁ/a 1085 sol ved i n

antQ?trJ(r)L {\fagjgrah%réélﬁggﬁﬂtgo/ alA rogena gﬁ.&? }(léﬁ&et}ﬁ%mr ?}ﬂ mbufe

was t heng flichthel) ekutted mxgil@ltlﬁbmﬁay,etgh&r ésowinsalotiore oAftard. 5 hbwsl aumdmr v ac uum
The residue was triturated with hexane. too%' eld an gray, sol d (2.1

Ref er enc@“@f@ﬁ*ﬁf"éhi g{eaggoxgmuﬁpr@ﬁéqsaop 1nto 300 mL water, stirred for mmutes an

of . 1- (4-

1 Vor phof hoEg PO vbrTphP The sids wore REIAAUR) Gl G ff“a'ﬁ?*aﬁ e (5
g, 2710mfltgred Bgzilﬁta‘nahiyﬂdaﬁdﬁraﬁgk(%uﬂfn)to uﬁ"Srcaﬁdptbd&meayyellbw sahd;(ﬁ 190 gn of
rmrphollne (5@ 88 mmol ) and triethyl am

t et r ahy dB@plir BriNYEBo(R MHzAMSO; g9 el 0at8 (rsobﬁﬁ Féﬁ%ﬂ:ﬂbﬁ:%e(df LIH f]wm? Wdtur s.
Ethyl aceiae 6200, i sinsy aged worLbo 0, T 10, 3 DE(£ 9Bl g Tyt ure
ArHs), 7.00 (d, 2 H, J,=9.0 Hz, ArH;-& Hs), 5.69 (s, 2 H, OCH,0), 3.95 (s, 3 H, OCHa), 385
(t,2 H, J= 8.0 Hz, OCH,CH,Si), 3.75 (t, 4 H, /= 4.7 Hz, OCE;Q_CHZN), 3.10(t,4 H,/=4.7
15 Hz, OCH,CH:N), 0.94 (t,2 H, /= 8.0 Hz, OCH,CHS,Si), -0.04 (s, 9 H, Si(C_Hs)3; Mass Spec.:
calc. for [C27H34BrN3Ossi+H]+ Theor. m/z = 588, 590; Obs. = 588, 590.
Reference Example 27d: 6-Methoxy-8;(4-meﬂ1yl-[1,4]diazepan-l-yl)-4-(2-trimethylsilanyl-
ethoxymethoxy)-quinoline-2-carboxylic acid (4-morpholin-4-y1-phenyl)-amide..
To a yellow-green suspension of 8-bromo-6-rnethoxy—4-(2-trimethylsilanyl-

20 ethoxymethoxy)-quinoline-2-carboxylic acid (Reference Example 27¢) (4-morpholin-4-yl-
phenyl)-amide (1.155 g, 1.96 mmol), N-methyl homopiperazine (0.39 mL, 3A.14‘.mmol), and4
A sieves in 30 mL anhydrous toluene was added Pd; (dba); (90.0 mg, 0.098 mmol) and ‘
BINAP (0.358 g, 0.58 mmol). The resulting reddish brown mixture became lighter in color |
upon treatment with cesium carbonate (2.544 g, 7.81 mmol). ‘The reaction mixture was '

| 25 heated at reflux under nitrogeh for 17 hours. The clear brown solution was cooled.to room
temperature, cdncentrated, and then purified by flash chromatography on silica gel using a
slow gradient of 95:5 to 50:50 methylene chloride:methanol to afford the desired product
(0.989 g, 81%). '"H NMR (300 MHz, DMSO, d¢) 8 9.88 (s, 1 H, NH), 7.73 (s, | H, ArHs),
7.68 (d, 2 H, Jo= 8.9 Hz, ArH,-& Hg'), 7.00 (d, 2 H, J,= 8.9 Hz, ArHy & Hs'), 6.94 (d, 1 H,

30 J,=2.7Hz, ArHs), 6.66 (d, 1 H, Jo= 2.7 Hz, ArH;), 5.62 (s, 2 H, OCH,0), 3.87 (s, 3 H,

OCHs), 3.80(t, 2 H, J= 8.0 Hz, OCH,CH,S1), 3.73 (t, 4 H, J= 4.7 Hz, OCH,CH,N), 3.63 (t, 2
H, J=5.9 Hz, ArNCH,CH,CH,NCH;), 3.33 (bs, 2 H, ArtNCH,CH,;NCH3), 3.09 (t, 4 H, J=



HC (25 nmL), water (25 nL), saturated sodi um bicarbonate (25 nL), water (25

m.) and brine (25 mL.). The m xture was dried (Na2SQ4), filtered and

concent r awed3sm$er vacuum and t he residue used w t hout fuPCHSEN2/01989

purification. 25 Reference. Exanple 14b:

1- (4- Am no- phenyl ) - 1- nor phol i n-4-yl - mefgy@none. This conpound was prepared

from 1-norpholin-4-yl-1-(4-nitro-phenyl)-nethanone as prepared in

Ref erence Exanple 13b. WO 03/037872 PCT/ SE02/ 01989 -68 Reference Exanple 15

Pr epar at umnﬁfoéﬂf@mlm 2.9mme ol Ardemlch T_ENI@HS)I bbbles, 2fef erence Exanple
5-ni tto- benzoni

15a: 2-Morpholin-4 n tri Cyano- 4- f | uor oni t r obenzene

(3.3 g, EQNQHzﬁiﬂz? €Ha, gs'iél(v,édHJ Ncﬂzhﬁlo%(b%ﬁahlérN@{zCMzﬁHzMthﬁl%lﬂe (2.2

m., 25 et hyl wer e added
and the%r#r gltzl\b%"gbgggg 'ﬁ@ﬁ a?m’r%m)é‘r&aﬁ%st?c ca}&tn'go7 h, additi onal
et hyl B@f’am&%o@QﬁHﬁThé@Sm&ddm oy £Bg2.conbi ned m xture was washed with
wat er m.) and brine (50 nm.), dried (Na2SO™4), filtered and concentrated
under ﬁaw’mﬁﬂdﬁe was 10 used without further purification.

Ref erence Exanpl e 15b: 5- Am no-2-norpholin-4-yl-benzonitrile This conpound
was prepared from 2- Mor pholin- 4-yl\ ~nitro-benzonitrile (as prepared in
Ref erence Exanple 15a abovg), as prjepared in Reference Exanple 13b. '
Ref erence Exanple 16 15 £ eparations

3- Fl uor o- 4- nor phol i n- 4-yl - phg
4- (2- Fl uoro-4-ni tro-phenyl ) -

Re'T'erence Exanpl e 1l6a:
3 4- D{] uoroni trobenzene (3.7 g,
Mor pholine (2.2 nL, 25
rrm)l) and N, N-di i sopropyl et hyBam ne (4, ool ) _were added 20 and the
m xture -stirred overni ght at room tenperature~At N7 hy additional ethyl
acetate (150 nL) was added and the conbi ned m'xturE wag, washed wi th water
(50 m.) and brine (50 nL), dried (Na2SQ4), filtere d concentrated under

vacuum The residue was used w t hout
Preparation of 8-Bromo-4- dlmethylammo-6-methoxy-quinoline-z-carboxylic acid (4-

morpholin-4-yl-phenyl)-amide.
Reference Example 28a: 8-Bromo-4-chloro-6-methoxy-quinoline-2-carboxylic acid (4-
10 morpho1in-4-yl-phenyl)-amide.
A suspension 6f 8-bromo-6-methoxy-4-0x0-1,4-dihydro-quinoline-2-carboxylic acid
(Reference Example 27b) (1.75 mmol) in 20 mL methylene chldride was treated with oxalyl -
chloride (1.5 mL, 17.2 mmol) and catalytic dimethylformamide (3 drops). The reaction .
mixture bubbled vigorously and became clearer. ‘The reaction was heated at reflux for 2
15 hours, cooled to room temperature, and concéntrated to a pale yellow solid (kept under
‘nitrogen). _
To a yellow solution of the écid chloride in 20 mL methylene chloride was added 4-
morpholinoaniline (0.347 g, 1.94 mmol) and diisopropylethyl amine (1.0 mL, 6.1 mmol). TheA
solution became orange and gas evolution was observed. Within 30 minutes, solids began to
20 precipitaté from the solution. The reaction was stirred at room temperature for 1 hour. The
solids were isolated by filtration and dried under high vacuum to afford the desired product
(0.406 g, 49%). 'H NMR (300 MHz, DMSO, d¢) 6 10.15 (s, 1 H, C(O)NH), 8.33 (s, 1 H, -
ArHs), 8.10(d, | H, Jo=2.7 Hz, ArHjy), 7.70 (d, 2 H, J;= 9.0 Hz, ArH»-& H¢"), 7.56 (d, 1 H,
Jm= 2.7 Hz, ArHs), 7.01 (d, 2 H, J,;=9.0 Hz, ArHs.& Hs-), 4.06 (s, 3 H, OCH3), 3.75 (t, 4 H, J=
25 4.8 Hz, OCH,CH,N), 3.11 (t, 4 H, /= 4.8 Hz, OCH,CH,N); Mass Spec.: calc. for
[C21H,oBrCIN;O3+H]" Theor. m/z = 476, 478; Obs. = 476, 478.



further purification. Reference Exanple 16b:

3- Fl uor o- 4- nor phol i n-4-yl - phenyl am ne. 25 This conpound was prepared from
4- ( 2- Fl uowo-04/8isrr o- phenyl ) - nor phol i ne, (as prepared in RefrSEencesEXanpl e
16a above) as prepared in Reference Exanple 13b. WO 03/037872

PCT/ SE02/ 01989 -69 Reference Exanpl e 178Preparati on of

4- (4- Am no- phenyl ) - pi perazi ne-1-carboxylic acid tert-butyl ester:

Ref erence Exanple 17a: 4-(4-Ntro-phenyl)-piperazine- 1 -carboxylic acid
tert - but Hefaehey ExﬁnﬁleEBbo@Bﬁo&ﬁ@b&ﬂﬂﬂﬁhgla(xﬁn@6gnctﬁékynthc)lmbazicﬁb@mlcVEd in
ethyl acetate (25 erazine-1- carboxylic acid tert-butyl ester- (6.7
g, 36 m*rﬁF’)i(é‘t%PrRh‘NIU’d?‘b’kB%"d byAndidfy| anine (6.3 nL, 36 nmmol) were added and

the m xture was stiyr t 9 b S ed

tenperature. Ether .Az§08|glo%3f rgmad{igy andq‘?eﬁ x?r%t)l ne e2dcatr€°){ryﬂgm:ld(washed
w th wat morpl(cﬂﬁ-%b-p}mmgﬂ)mm:e(}(ez&ente)Exaﬂmpled&()l\@zsmg 0.317 inetod)dnd 00 mL
concentrat ed under vacuum The 10 residue was triturated with hexane to

yield a B Mimgw mingap tegragirgfuranywgs haatadeat d fe eCmafpirdompp The initial
4-(4- Al %9&:5 8%% 375}%'0 S aﬁ’&itﬂ@n enﬁ %ﬂrgxﬁ&'t%y % %%18%%&11? the

4- (4- Am no- pheny erazi ne -car I C acl but et "was
pr epar ed réaction was ¢ebidd torroem hanjydratupy, pemaﬂtraleel add dl@afdowfﬁokd theafidd preduct but yl

ester, (as grepa i_n Reference Ex | e Igg{g) as F({eé)ared i n Reference
Exanpl e $#3B0°r e#’@ﬁ@&at@a&m é"al% 8 g1 egh 05} 00:0 to 95:5 methylene
3- Mor ph0|ch1rdnée Mletrﬁﬂslrb}f%o%@&kﬁe B&h Ef Bmoﬁﬁégggb?/o)wﬁmaoo MHz, Dl\(t)so

4- (3-Ni tro-phenyl) - norpholi ne. | uor oni tr cbenzene

dhzsglmeg(s)lﬁﬁlmtstohﬂ O(OWH],U(?{&%) imammgrgmlm%) (73@ (mﬂ_z I-BH& Yrorbiz) Was
added an m xtu e a pressure

react or. hegﬁelé@tbﬂ ég),{s,\,ﬁé '6%21 ed- 4t1c(§r ]ogn{m egﬂ% p 7(96r(€e£ﬁr~éf8@ Hader
vacuum a?&l t_g& A1), tsg)% éHoml o@‘%} 4rs (Y‘@ﬁHPﬂth'ffzddM;Iz f@(tomt %a%phy on

silica e @ "product (3 wWas i <o bright.

yel | ow oitiz, OR&z@&N&;é Bx@anpHeN(GH:) 23 N%ﬁslﬁp@t i cald fygt [-q:ztié@Br(élM;@e‘rHB Theor.
3- Mor phol i s prepared from
o (o N s A I AR BT R P

15 Reference Example 29

.

Preparatlon of 6-Fluoro-4- methoxy-S (4-methyl-piperazin-1-yl)- qumolme-z-carboxyllc
acid
Reference Example 29a: 8-Bromo-6-fluoro-4-methoxy-quinoline-2-carboxylic acid methyl

20 ester
Into a 150 mL 3 neck round bottom flask equipped with a reflux condenser, magnetic
stirrer and nitrogen inlet is placed 2.0 g (6.76 mmol, 1.0 equiv.) of 8-Bromo-6-fluoro-4-oxo-
1,4-dihydro-quinoline-2-carboxylic acid rhethyl 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
25 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.

Stirring of the anion solution is continued for one hour, then 1.14 g, 500 pL (8.04 mmol, 1.2 -



prepared in Reference Exanple 18a), as prepared in Reference Exanple 13b.
Ref erence Exanple 19 WO 03/037872 PCT/ SE02/01989 -70 N N_/-CH N\I_/

Pr epar at iw0 00037873 4- (4- am no- phenyl ) - pi per azi n-1-yl ] - et hamoT/SE0Re108r ence
Exanpl e 19a: 2[ 4-(4-nitrophenyl) pi perazine-I|-yl]-ethanol.

2[ 4- (4-ni trophenyl ) pi perazine-1-yl]-ethgnol is prepared fromcomercially
available 5 4-fluoronitrobenzene (Al drich) and comercially avail abl e
N-(2- hydroxyet hyl ) pi perazine (Al drich) via the sanme procedure as described

i N Ref er gf\si¢.) 6X 36@Intettane iahieg v1a|%%ffri% ENTRe fkaR!i€alldid to react for two hours
2-[4-(4-am no-phenyl ) - pi perazin-| -yl [-ethanol .

2- [ 4- (4- addinenabrberyiscagiqualyagienchedyrith 24 mhrediwates. Fihe pelidsc which paecapitate cd

hyd t f .2 it an ared as
et or BPEO s RiiF AL o Mk BORREA DA, Mo iatbl B R L BR R

Ref er enc guleX@ fietiy1a264 ﬂa@ﬂalra%tzl og m%ﬂoﬂ\@édm&wss Solftt Y| - phenyl ami ne.

4- (4- N|trophenyl)m)r oline (10. }g mml ;) (Lancaster Synthesis) was
15 suspehssSpas- rralch (BCn(‘h@&Nﬂh)" na'hQOI‘MnéﬂmﬁM 316nO0bethakeBl{ 70 nl) gnd 5
% pal | adi 00 T t drogenat ed on
a IIg:ltar aa;);;nra eﬁ?ég‘gg ‘(‘9" dc'(‘)s%}"&% (gu%(raé)gg L?lofansgla ulgﬁ“aﬂ%@!{eﬁ ool , the

cat al yst covalender) io get 1ﬁlladaﬂdhﬁagiﬁhuknﬂér ¥BRcedIFICART .27 @bl 1 DRGHS:) oTbe
crude soI i d V\%S recrystallized from et h% acetate /hexane to give

4- (4-mor § sueERrtaxAel 4edihydro- @Wﬂolpﬁs:r rarbepylicacidgnethyl estey aod $42me, . np
é?(zapifgt | on of " 4- A%@#lgg of]ﬁ{;(%% rri'#e%gx} Sﬁg%pl%ﬁg%ﬁl%%mg ol
hydr o9 pheatad oG0S dbr hér. (I]thlhmn(fgﬂnz(ﬂwmf ¢lad 3nidr3is 3gpayent WwheArthomjx tivas
becomes cioudy. The mixture is allowed to cool to 35 9C 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
time it is dgtermined if the reaction is complete by LC/MS. Upon completion the mixtufe is
poured into 200 mL of water and the solids which form are collected by filtration and washed
15 with water to give 340 mg (93%) of the O-methylated product after drying.
Reference Example 29b: 6-Fluoro-4-methoxy-8-(4-methyl-piperazin-1-yl)- qumohne 2-
carboxylic acid methyl ester ‘
Into a 250mL, 3 neck round bottom flask equipped with a reflux cohdenéer, magnetic
stirrer and nitrogen inlet is added 2.1 .g (6.68 mmol, 1.0 equiv.) of 8-Bromo-6-fluoro-4-
20 methoxy-quinoline-Z-carboXylic acid methyl ester (Reference Example 29a) (122 mg, 0.134
mmol, 0.02 equiv.) of tris dibenzylidineacetone dipalladium, 499 mg (0.802 mmol, 0.12
equiv.) of racemic 2,2"-bis(diphenylphosphino)-l 1 ’-bjnapthyl and 1g of 4 A molecular sieves
- and 80 mL of dry toluene. To the stirred suspension is then added 736 mg, 815 pL, (7.35
mmol, 1.1 equiv.) of 1-methylpiperazine, followed by 3.05 g (9.35 mmol, 1.4 equiv.) of |
25 cesium carbonate. The miXture is then heated to 80 °C for 36 hr. 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
celite, 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
30 yielded 2.0 g, (90%) of the desired product. Mass Spec.: calc. for [C7HFN3;03+H]" Theor.
m/z = 334; Obs. = 334



25 dissolved in 59 m of ethanol at 30C. The m xture was stirred at 25C and
treated with tin (11) chloride dihydrate (16.8 grans, 74.5mmol) wth
stirring.wolhe/ymiit ow suspension was heated to refl ux overca/SR02/mosut e
period. TLC showed reaction progress over several hours. WD 03/037872

PCT/ SE02/ 01989 -71 The mixture was reflgyxed for 18 hours, cooled to room
tenperature, and concentrated to renove nost of ‘the ethanol to give a
yellow slurry. The m xture was treated with saturated aqueous sodi um

bi car bonpiRrétite Hxairlpl#\2%c: b@Fl&ro—IhﬂetHMQ—SH(&-rrM@l@Xﬁd’r@zﬁﬁ-&@%ﬁ@ﬁihol@ie@' .
acetate, filtered, and the organic |ayer was separated e aqueous | ayer
was extrmbcéfdh@\wde nore 5 with ethyl acetate. The extracts were comnbi ned,

dried over S ulfate

grans of a gﬁ%gﬂ i%gn’lnfs‘cfrfe Y%rﬂaﬁk/ﬁo%ﬁlal %n“égﬁ??%%i aﬁpm%é)lf \é(han%{/\ér e
consi st egthced@1 £ (@3 dasoly 6ﬂ6mmmtmémbiy-8-(%tbﬁ%ﬁp@€ﬁh- byl)-ﬂ@l%bhmélz‘; ion Cl
and nfz =193 base peak by ative ion Q WD 03/037872 PCT/SE02/01989 -72
Ref er ehcearmxyhppeid apetp @ptgf @-} gtergness Example 29b). To this solution is added with stirring

6- Met hox X oxylic
O Vet hoxye L IR B badch i$hELASEPASY bbb P Y YRRy oFRGRE™Y

6- Met hOXmOﬂol(ydramtka scilﬁnéﬂ dlaﬂé@ﬁ@m rbagtfpr Bhothen AHyuehcloaame: 20 mEasfadkyl i c

acid eth ester. Into a 2 neck .round bottom f.l ask equi th a
Pt i AL THRPIEER - BE Sl and AgsLEL Vet et | b oo e ¢
(4.59 m‘%'lutxo% G e AHink; n)ad?fltré%eﬁc{rg n@:oH’f“atnlﬂ‘af&}i'té1 ive 2.15 g, (95%) of the sohd

oxo- 4H onene- 2- car oxy I C aC| et hyl ester Ref erence arrpl e 2¢), 84 ny
(0. 0920 nyablow prod@t 82the dyiisochlodfie salt. Massifipez.y kaldi floe HCieH sl Q478 [Tadwrum/z 342

ng (0.55 ) . equiv.) of racemc
2,2 -bi s'(%t@??y]‘é%%sphi no)-1,1'-binapthyl and 2 g of 4 A nol ecul ar sieves.

To this suspension is added 150 nmL of dry toluene. To the stirred
suspension is then added 628 ng, 684 L, (5.50 nmol, 1.2 equiv.) of

1- met hyl honopi perazi ne, followed by 2.05 g (6.3 nmml, 1.4 equiv.) of
cesium carbonate. The mixture is then heated to 80 C for 3 days. At the end
of 15 this time conpletion was nonitored by LC/ M5 anal ysis of an aliquot.
When the reaction was



determned to be conplete it was cooled to roomtenperature then filtered
through a plug of diatomceous earth with toluene washing to renove solid
by producwe.o3@smsirfi cati on by flash chromat ography, using &Cgrsadi/ens9 of 5 to
20% net hanol in nethylene chloride as eluent, yielded 1.0 g, (60% of the
desired product. 20 Mass Spec.: calc. j*ﬁ_[C19H24N205+Fﬂ+ Theor. mz = 361
bs. = 361 Reference Exanple 22b: 6- Met hoxy-8-(4-nethyl -]

1, 4] di azepan- 1-yl) - 4- oxo- 4H chronene- 2-carboxylic acid. Into a 125 nL

erl ennmey | pped with a magnetic stirrer is placed 319 ng (0.89 mmol,
1.0 equiga%ﬁgﬁif ' , '

6- Met hoxy- 8- (4-nethyl -[ 1, 4] di aze
carboxylic acid ethyl ester. Thi$
then 30 nL of nethanol are =10
of a water containing 41 nj
This mxture is stirred at
-73 2 hr. Conpletion of the
2N HC1l is added. This m xt is thdh conceptrat eel dried and triturated
with ether to give the product]as the hydrochloN?g;jsalt in quantitative
yi el d: Mass Spec.: calc. flqr 17HZON205+H] + Thear. iz = 333, Obs. = 333

5 Reference Exanple 23 CI PrMparation of : ‘
6-Ethoxy-8-(4-nethy|-piperazin-l-yl)-4-0xo-4k#chronene-2-carbony| chl ori de
Ref erence Exanpl e 23a: 8- Bronp- 6-hydroxy- 4-oxo-4H chronene- 2-carboxylic

aci d et hy8-(4-methybi giperaziingd)-Ny[dr(ésayorplatpyi)pbignyl]-4-oxo-4 H-chromene-2- ‘
8-BronD-6-Egdro§g>4-oxo-4FFchronene-2-carboxy|ic acid ethyl ester, is
formed a&* ‘product during the synthesis of

8- Br ong- 6- net BgAymAhAXQpiktazia Pl AR B-chroRMeY)-Lab@6i1E aeldhdrRalgide [t can
be separated fromthe crude nethoxy conpound by flash chronmatography using

a step gfRaderence Branmied p(490Ime d e3anmol) wasstspgndetkin anfydnhodNiNe to the same
sol vent ﬁﬁ’&ttl?};lﬂ)'nqlgm%%o (56 tnjﬁ?gr?d ﬁie%@?annxg f(P &Y n&,%”&?ﬁ%ddl) w@sl accﬁe(? {ougti\?es a clear
' solution. The following were added in order: 1-hydroxybenzotriazole (HOBt'(ZOS mg, mol)),
'O-(lH-Benzotriazol-l-yl)—,N,N,N',N'—pentamethylene-u_rom'um tetrafluoroborate (TBTU (435

n- 1-yl) - 4- oxo- 4H chronene- 2- 25

material is dissolved in 30 nL of THF,

o this stirring solution is added 30 niL
1.1 equiv.) of lithium hydroxide.
aNug e~far WO 03/ 037872 PCT/ SE02/ 01989
q ed by LG M5, then 10 nlL of

10 mg, 3.1 mmol)) then 4,-(dimethylamino)pyridine (25 mg). After stirring for 5 min at room |
femperature, 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 (MgSO.) 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-oxo-4H-benzochromene-2-carboxamide as a yellow solid (mp
217-218° decomposition and melt 244-247C). LC/MS (M+1) m/z = 449.



| ast, is concentrated to give the pure conmpound. Mass Spec.: calc. for

[ Cl2H9Br C6+H] + Theor. mz = 313, 315; Obs. = 313, 315 Reference Exanple
23b: 8- Bromm3®3mrhoxy- 4- oxo- 4H chr onene- 2- car boxyl i ¢ aci d petrysgo2/o0m8e er . 20
Into a 100 m. 3 neck round bottom fl ask equi pped with a reflux condenser,
nitrogen inlet and nagnetic stirrer i_ggadded 700 ng (2.24 ngy, 1.0 equiv.)
of 8-Brono-6-hydroxy-4- oxo-4H chronene-2-carboxylic acid ethyl ester

(Ref erence Exanple 23a). This material is dissolved in 50 nL of toluene,

t hen 68%&?@%6 tL (4.47 mol, 2.0 equiv.) of diethyl sulfate and 309 ng
(2.24 , 1.0 equiv.) of K2CO3 were added. - The reaction was then heated
to 25 reflux for 24 hr. At the eng of this time,mnitoring by LC M5

reveal s that the reaction is 3N 95% conpl et e reaction is then

cool ed, 100 nL of ethyl acetate i8_added t e ofganic layer is washed
with 0.5N HC1 solution, dri fNtergd and concentrated.. WO
03/ 037872 PCT/ SE02/ 01989 -1 5 ‘hggﬂe sypj ected to flash

chr omat ogr aphy, using 40% ety tage | exatfe as eluent. The purified
fracti ons were concentrated i 300 mg (65% ' of a colorless solid.
Mass Spec.: calc. for [Cl4 O6+H] +~Theor. mz = 341, 343; (bs. = 341,
343. Reference Exanple 23c: ‘

6- Et hoxy- 8- (4- net hyl - pi per agi p-1 -yl ) - 4- oxo- 4H chronene-2- 5 carboxylic acid

ethyl ester: Into a 100ni, 3| eck -round bottom fl ask equi pped with a refl ux
condenser, magnetic stirrer ‘and nitrogen inlet is added 350 ng (1.03 nmol,

1.0 h 4H ch boxy.l d et hyl
ERRL AR Gt e At T e S
di benzyldydihgpganhene dipal I adium 77 rrg (0.123 mmol, 0.12 equ ) 10 of

racemc 2,2'- bls(dlphenylphosphlno) - bi napt hyl and g of. 4 A nol ecul ar -
si evesS and 60Thistoragougdywas prapered. fror 8t(|4é\/ISﬁhiY1“Pl@§ra§msb§Hs‘i oxp-f4-chrmrengdded

113 ng, 125 u f azi | owed by
470 my (CaRoRyietiapSa gt R ek Bl 1) AR R R plie 1 e Chen
heat ed tMe@BxEphaiyl)pifensine (A1dHbE) ¥ thedhmebrocctimrised db@bipla] , Y@sing a
nonitored by LC/Ms analysis of an aliquot. Wen the reaction was determ ned

to be 15’388W1§PB€16MSK ¥/EaT 863t o roomtenperature then filtered through a

pl ug of ﬂaqﬁgggceous

.

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

10

piperazin-1-yl)-chromen-4-one. .
This compound was prepared from 8-(4-Methyl-§iperazin—1-y1)-4-oxo-4H-chromene-
2-carboxylic acid hydrochloride (Reference Example 1) and 1-(6-Piperazin—1-y1-2,3-dihydrq-
15 indol-1-yl)-ethanone (Reference Example 8) as prepared in Example 1, yielding a yellow
solid. MS (M+H) m/z = 516.



earth, with toluene washing to renove solid by products. Purification by
flash chronmat ography, using a gradient of 5 to 40% net hanol in nethyl ene
chl ori de wo osloamnt, yielded 350 ng (75% of the desired pCatLo/oms9 a

yel l ow solid. Mass Spec.: calc. for [CLl9H24N205+H] + Theor. mz = 361; Cbs.
= 361 20 Reference Exanpl e 23d: -87- '
6- Et hoxy- 8- (4- net hyl - pi per azi n-1-yl ) -4-o0xo0-4H chronene-2- carboxylic acid:
Into a 125 nlL Erl enneyer equi pped with a nmagnetic stirrer is placed 500 ny

(1.39 mRhmple # equiv.) of ,

6- Et hoxyTB-—('RTTet hyl - pi per azi n-1-yl ) -4-oxo-4H chronene- 2- carboxylic acid
ethyl ester (Reference. Exanple 7z £1di ssol ved in 30 nL of
THF, then 25 30 nL of nethanol i
added 30 nL of a water contai ni g
| 'i thi um hydroxide. This’ [

64.2 (1 1.1 equiv.) of

Y stirnfed M gperature for 2 hr.
Conpl etiron of the reacti¢ by LM, then 10 nL of 2N HC is
added. This mxture is theg ried and triturated with ether
to give the product as the |hydrochloffide salt in quantitative yield. 30
Mass Spec.: calc. for [CLl ON205+H|@ Theor. mz = 333; (bs. = 333

Ref erence Exanpl e 23e: '

6- Et hoxy- 8- (4- net hyl - pi p&razih-1-yl)-4-oxo0-4H chronene-2- car bonyl
chloride: WO 03/037872 P E02/ 01989 -75 Into a 100 nmL round bottom fl ask
equi pped with a reflux cono]enser, nitrogen -inlet and nmagnetic stirrer is
pl aced 250 ng (0.68 mml, 1.0 equiv.) of 6-Ethoxy-8-(4-nethyl-piperazin-
1-yl) - 4- QXOh1dHs-S1u- Lot peperi -ALoRy AHagbREh 90 erence
Exanpl e 23d) _andJM_ gglfgrlr.? o.f&%net hyliédnlgléﬁjl oroi de. To ?Eggs}td??{reighﬁg&gzspensi on
i s then piggeginipg)depgpnittidn 5 L(1.02 mol, 1.5 equiv.) of oxalyl chloride

as catdlyst. e ke PR ERE Bomel- YRR Prttel B kbEh o Pl *

dryness PRafokgicdcid epagehlerider (Refd€ice ExaimpleOig@nd At dibsplFepiperatial i-gved by
dryi ng under hi:gh vacuum The conpl eteness of the reaction was ascertained
by anal yRsnzopifrils fRefereaerExamplr Oh as prepargd snrseploul t Yieldingeyedlomnolid MSt

met hyl ang L .. The crude material was used 10 as obtained in the
n@?%%t igg%{sre . ‘

subsequ action.
_ Example 5

ol

2-{1-[4-(4-Methoxy-phenyl)-piperazin-1-yl}-methanoyl} '-8-(4-methyl-piperézin- 1-yD)-

10

chromen-4-one. ‘
This compound was prepared ffom 8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-chromene;
2-carboxylic acid hydrochloride (Reference Example 1) and commercially available (Aldrich)
15 1-(4-Methoxy-phenyl)-piperazine as prepared in example 1, yielding a yellow solid. MS
 (MH) m/z =463, |



Ref erence Exanple 24 0 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 iwoasiog7snet hyl ester. 15 Reference Exanpl e 24a:  PCT/SE02/01989

2- (2- Brono- 4- net hoxy- phenyl am no) - but - 2-enedi oi c acid dinmethyl ester. A
sol ution of 2-brono-4-nethoxy aniline_(gg.02 g, 29.8 mol) in 125 nL
anhydrous nethanol was treated with dinethyl acetyl enedi carboxylate (3.70
m., 30. 2 nmol ) and. the solution was heated at reflux under nitrogen for 8
hours. ﬁ"ﬁ @ ion mxture was cool ed, 20 concentrated, and redissolved in
hot neth el low crystals were obtalned by f||trat|on (6.93 g, 68%. A
second crop of crystals was obtaihed from et hanol (0.942 g, 9% . The
filtrates were conbined and purifiled by flash chronmat ography on silica gel
using 4:1 hexanes:ethyl ag afford an additional. 1.63 g (16% for a
total yield of 93% 1H NWR . DYBO, d6) S 9.60 (s 1 H NH), 7.26
(d, 1 H IJm2.7 Hz, ArH), 6 J,, 8~ Jm2. 7 H, ArH),

6.87 (d, 1 H Jo 8.7 Hz, ArH

] s, ['H 3.76 (s, 3 H OCH),
3.68 (s, 3 H CHCO2CH), 5 ); ss Spec.: calc. for
[ CL3H14Br NO6+H] + Theor. i:344 346 bs. 344 346. WO 03/ 037872 '
PCT/ SE02/ 01989 -76 Referenc anpl e 24a:

8- Br onp- 6- et hoxy- 4- oxo- 1, 4- di hydr o- qui nol i ne- 2-carboxylic acid net h-yI
ester. Dow Therm (175 nL) was heated to 244 C and the 2-(2-brono-4-net hoxy-

phenyl ang_ (@Mew-p%e‘?ﬁ%@h §)1)C4 3%bArHLHFEHEYd.- 2%%%&%}&@?58’ (Sfurs alzﬁd 'I‘FPg)raé’@s

added as a solid tions over / mnutes
terrperati’uyb am‘ldQSO 240 C The brown reaction mxture was heated at 240-245

Cfor 4 t d th |l t at
For e BB CRTBET A gves RREst it MEBY PGP ko B e ¢ pe -
m xture @ftstxyh@a&@ hydir%cMSﬁﬁe RétbRhQIER¥ng1é 1§ it mnnem;mdalwehs ﬁHQA bi onal

hexanes, and dried under L vacuumto afford the product as a yell ow

solid (elAd- gyraz@e};ylammq\mma as(prepiayed ipwR@Npled) yislding @ yelfayy SQllld-IMS\IH)
7.86 (d(l\,}ﬂjﬁm)nzm %23 Hz, Art ), 7.52 (s, 1 H C=CH,

Example 7

)
N .
SR

10 :
8-(4-Methyl-piperazin-1-yl)-4-oxo0-4H-chromene-2-carboxylic acid (4-imidaz§1-l -yl-phenyij-
amide. |

This compound was prepared from 8-(4-Methyl-piperazin-1-yl)-4- oxo-4H-chromene-
2-carboxylic acid hydrochloride (Reference Example 1) and commercrally available 4-
15 imidazol-1-yl-phenylamine (Aldrich) as prepared in Example 1, yreldrng a yellow solid. MS

(M+H)m/z = 430.



7.48 (d, 1 H IJm2.7 Hz, ArH7), 3.93 (s, 6 H OCH and C02Ct ); Mass Spec.:
calc. for [Cl12H, OBr NO4+H + Theor. mz = 312, 314; (Obs. 312, 314. Reference
Exanpl e 2%0:0383Brono- 6- met hoxy- 4- (2-tri nmet hyl si | anyl - et hoP¢ZTSEhDXNP39
qui nol i ne- 2-carboxylic acid methyl ester. 15 A brown sol ution of
8- br ono- 6- met hoxy- 4- oxo- 1, 4- di hydr o- qui gyl i ne- 2- carboxylic acid nethyl
ester ( 6.73 g, 21.6 mmol) in 100 nL N-nethyl pyrolidinone was treated with
sodi um hydride (60% di spersion in oil, 1.028 g, 25.7 nmol).. Gas evol ution
and war e observed. The reaction was stirred for 10 m nut es, at room
terrperatmE?‘gm \[\@8 nitrogen. Addition of 2-(trinethylsilyl )et hoxynet hyI
chl oride (5.00 rrL, 28.3 mol) resalted in a 20 sthghtly cloudy, Iight
brown solution. After 2.5 houLs roomte the reaction m xture
was poured into 800 nL water ‘ jrred f mnutes. The resulting
cream colored precipitate wa t et b trati on, washed with water,
and dried under high vacuum o a‘Pfor t he product as a cream col ored soI id
(9.70 g, quantitative yi eI d)g NVRO (300 MHz, DMBO, QS 7.976 (d, 1 H Jm
C= _

2.7 Hz, ArHT), 7.79 (s, 7.53 (d, 1 H 25 JmF 2.7 Hz, Art ),
570 (s, 2 H OCH 0), 3.99 ( H OCcH and C02Ct ), 3.88 (t, 2 H J= 8.0
Hz, OCH CH2Si), 0.97 (t, 2 H Y= 8.0 Hz, CORCX Si). ). -0.04 (s. 9 H,
Si(CH) 3; Mass Spec.: calc. for [Cl8H24BrNCBS| +H] + Theor. nmlz = 442, 444,
Cbs. 442.8- MMetHMBinBtzﬂBﬂ8?9Wd-$ﬁmm&&92£5rﬁoﬁdfceacd(ée[lEﬁjﬂnﬂ@az’r)BS i
Preparatlg

6- Met hox¥ %’y®4a’ﬂ‘ig‘f’hyl [ 1,.4] di azepan- 1-yl ) - 4- oxo- 1, 4- di hydr o- qui nol i ne-

2-car bexylic agistomponal @ﬁse;ﬂfﬁ rEeX BOR &( @ﬁﬁth l-piperazin-1-yl)-4- oxo-4H-chrom -
6- Met hoxy- 8- (4- mstﬁé ‘511 dlgazepan 1- o EE[I‘I rretHyy)I si | any e
e

et hoxyrreﬂ‘r?@m)(yhﬂmm@)h}' chlomde Betgrenas lm@tamyll4 -Hs& a¢®20ér5fb{1ear | i ght

b I th |

et howyme PPl (KPR s L 0 15 ereé el R JunEiiies wlloy sold s
mrol ), N¢MAEDyd headpi perazine (0.32 nl, 2. 57 mmol ), and 4 A sieves in 30
mL anhydrous tol uene 10 was added Pd2 (dba) 2 (43.8 ng, 0.048 mmol) and

BI NAP (1Egamplg9 0.27 mmol). The resulting wi ne colored sol ution was
treated with cesium carbonate (1gl24 g, 3.45 mmol). The

.

10 : A
| 8-(4-Methyl—piperazin-1-yl)-4-oxo-4H-chromene-2;cafboxylic acid 4-[1,2,3]thiadiazdl-5-yl-
benzylamide. '

This cbinpound was prepared from 8-(4-Methyl-piperazin—l-yl)-4-oxo-4H-chrom§ne-
2-carboxylic acid hydrochloride (Referencé Example 1) and'commercialiy available
15 (Maybridge) 4-[1,2,3]thiadiazol-5-yl-benzylamine as prepared in Example 1 yleldmg a

~ yellow solid. MS (M+H) m/z = 462.



reaction mxture was heated at reflux under nitrogen for 21 hours. The pea
green reaction mxture was cooled to roomtenperature and concentrated.
The crudewoiogiosnse2z was purified by flash chronmat ography omCIiSEbz@9gel using
a gradient of 95:5 to 40:60 nethylene chloride: 15 methanol to afford the
desired product as a.yellow foam (1.004@. 92%. 'H NMR (300 MHz, DMSO,

dé) S 7.67 (s, 1 H ArH3), 6.94 (d, 1 H IJm2.4 Hz, ArH), 6.66 (d, 1 H Jm
2.4 Hz, ArH7), 5.60 (s, 2 H OCCHO, 3.94 (s, 3 H COQ2CH), 3.88 (s, 3 H,
OCH) 3E§3m§19102H J=8.0 Hz, OCH CH2Si), 3.75 (bs, 4 H, ArNCH
CH2CH CH2N- CH3), 3.45 (bs, 2 H, ArNCH2CH NCH3), 3.31 (bs, 2
H, ArNCHZCHZCH NCH3),. 2.83 (s, B H, NCH 2.28 _ 3),2.28 20 (bs, 2 H

Ar NCH2CH CH2NCH3), O. 92 (t J=8.0 Hz, OCH2CH Si), -0.04 (s, 9 H Si(C
H) 3; Mass Spec.: calc. 7N3OB6Si +H| + Theor. mz = 476; Cbs. 476.
Ref erence Exanpl e 25b: N - :

6- Met hoxy- 8- (4- et hyl - - A~ 0x0-1, 4-di hydr o-

qui nol i ne- 2- car boxyl i c aC| gh sol ution of -

6- met hoxy- 8- (4- met hyl - WE Z:Eazepan-l yl &-/?ﬁ

trimethylsilanyl -ethoxy hoxy) - qui nol i ne- 2-cgrboxlylic acid nethyl ester
(1.00-g, 2.10 mol) in 311tetrahydr§1\uy§%m’lhanol:water was
added |ithium hydroxi de no ohydrate (0.267 g, 6.35 | ). The reaction’

m xture was stirred at roomterrper ature for WD 03/ 037872 PCT/ SE02/ 01989 -78
5 hours, ed to h HCI L ddi t,i onal .2

o ot BREA DS R M- liene N REN L R0 BB R f-
vacuum t gi)phémy Pardideor ange foam 1H NVR (300 MHz, DI\/BO dé) S 11.06 (s, 1
H NH), 7.53 (s, 1 H C=CH), 7.00 (d, 1 H JmF 2.4 Hz,- ArH), 6.70 (d, 1
H, Jm% 4 vz, This pppoundosaspromred:from’ 84-Meolpinaaip hoblsj-oxa 4Hrchremers-3 H
) s A BB i 48 (i o BREG.
3), 2.46131}4éhdnone (RefttereceNEtanipie CHPANGNS) are inFHkaphpkb1 ,(yigldihgld yatldktsRin
CH2NCH3) Spec alc. for [Cl7H21N304+H] + Theor. mz = 332; (tbs.
332. Ref M%i@*ﬁ&npf‘%& -
Example 11 '

| N 0
. | [Nj | Nte
10 ©o0
8-(4-Methyl-piperazin-1-yl)- 4-oxo—4H-chrornene-2-carboxyhc a01d [4-(4- methanesulfonyl-
piperazin-1- yl)-phenyl]-amlde .
This compound was prepared from 8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-chromene-
2-carboxylic acid hydrochloride (Reference Examplé 1) and 4-(4-methanesulfonyl-piperazin-

15 1-yl)-phenylamine (Reference Example 12) as prepared in Example 1, yielding a yellow solid.
MS (M+H) m/z = 526. |



0O H10 . Preparation of

6- Fl uor o- 8- (4- net hyl - pi perazi n-1-yl)-4-o0xo-1, 4-di hydr o- qui nol i ne- 2-

car boxyl iwoaagios’87Thi s conpound was prepared via the sane PCOISEN201O89
described for preparation of Reference Exanple 25. 15 Reference Exarrpl e 27
H | N WD 03/037872 PCT/ SE02/ 01989 -791Preparati on of

6- Met hoxy- 8- (4-met hyl -[ 1, 4] di azepan-1-yl )-4-(2-trimethyl silanyl -

et hoxymet hoxy) - qui nol i ne- 2- car boxyl i ¢ acid (4-norpholin-4- yI phenyl ) - am de.
Ref er encexdmiglenhe 27a: '

8- Br ond- 6- Net hoxy- 4- 0xo- 1, 4- di hydro qui nol i ne- 2- carboxylic ‘acid. 5 To a

| i ght brown sol ution of 8-brono-§-net hoxy-4-(2-trimethylsilanyl-

et hoxynet hoxy) - qui nol i ne- 2- iyl i ¢ acid net hyl ester (Reference Exanple
24c) (4.98 g, 11.3 nmol) dd r ahydr of ur an: net hanol : wat er was
added |ithi um hydroxide - , 32.6 mml ). The reaction was
stirred at roomtenperature-Y o Se reaction m xture was

concentrated and then pourele nto watger. oI ution was 10 acidified to
pH 2 with 1 N HO and the ting SO|IdS : ated by filtration. The
solids. were then suspend% i n met hanol. and fllter dto afford the desired
product (2.6732 g, 80%. Naddi tional 0.5768 @ 9. of product was

obt ai ned fromthe nethanol f|7Itrates. 1H NWVR . (300 MHz, DMSO, d6, TFA
Shake) S 7.86 (d, 1 H Jm2.7 Hz, -‘ArH ), 7.55 (d, 1 H Jm2.7 Hz, ArE7),

7.32 (s,8-U4-Met erazin-94/1)-$-0x S-4H-cHebene-2 YabSx YR id (2CRkGox$-2mdBholin-
[ C1, HSBr +|—|]r§¥?meor rr?)@zgs 300; Qbs. = 2)38 30 Refe;r,encéeéExarrple

27b: 8- Bryhehesy 6§<y 4- oxo- 1, 4-di hydr.o- qui nol i ne- 2- car boxyl ic

5 8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid hydrochloride
(Reference Example 1) (0.10 g, 0.35mmol), HOBt (0.10 g, 0.7mmol), TBTU (0.225 g
0.7mmol); 4-(dimethylamino) pyridine (0.01 g, catalytic amount), triethylamine (0.15 mL,
1.04mmol), and cbmmercially available 2-methoxy-4-morpholin-4-yl-phe-nyla_rhine (SALOR)
(0.08 g, O.38mmol) were dissolved in dimethylfbrmamide @5 mL) ahd stirred at room |

10 temperature overnight. Ethyl acetate (150 mL) was added and the resulting mixture was

. washed with water (3 x 50 mL), dried (N aZSO4), filtered, concen_trafed under vacuum and

triturated with ether to yield a yellow solid (85 mg, 54%). LCMS: ‘rh/z =480.3 '
Exam le 13 ’ '

N
|

15 8-(4-Methyl-piperazin—1-yl)-4-oxo-4H-éhromene-2-carboxylic acid (3-chloro-4-morpholin-4- .
* ylphenyl)-amide.

This compqund was prepared from 8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-chromene-
2-carboxylic acid hydroéhloride (Reference Example 1) and commercially available 3-chloro-
4-morpholin-4-yl-phenylamine (Maybridge) as prepared in Example 12, yielding a yellow ‘

20 solid. (110 mg = 73%), LCMS - m/z = 483.5



acid (4-norph6lin-4-yl-phenyl)-am de. To a yell ow suspensi on of

8- br ono- 6- net hoxy- 4- oxo- 1, 4- di hydr o- qui nol i ne-2- carboxylic acid (Reference
Exanpl e 2¥@)030384216g, 11.56 nmol ), TBTU (9.039.g, 28.15 POTrsE0d/)198and HOBt
(3.757 g, 27.8 mol) in 100 nL di net hyl f ormam de was added 4

nor phol i noani line ( 2.733 g, 15.3 nmmol )yand diisopropyl ethyl amne (8.2 ni,
50.2 mmol ). The resulting marroon solution was stirred at roomtenperature
under nitrogen for 16 hours during whi-ch tinme the reaction becane greenish
brown a a large amount of precipitate. The reaction mxture was
fil tere%ﬁm'g solids washed with dinethylformm de, 25 water, and

nmet hanol . Drying under high vacu@®
solid (3.09 g, 58%. "H NWR (300
(s, 1 H CONH, 7.90 (d

af forded the desired product as a yell ow
MHz, DMSO, d6) S 12.13 (s, 1 H, NH), 10.18
27Hz ArEW 7.68 (d, 2 H, Jo 9.0 Hz,
ArH . & H6'), 7.63 (s, 1 H 5]N(d 1 H Jnmr 2.7 Hz, ArH7), 7.00
(d, 2 H Jo0'9.0 Hz, ArH3' & MY, s, OCH ), 375(t 4 H J=4.8
Hz, OCH CH2N), 3.10 (t, 4 H, J— 4.8 H, N); Mass 30 Spec.: calc. for
[ C21H20Br N3O4+H] + Theor 458, 460; 7= 460. Reference

Exanpl e 27c: 8- Brono-6- ITEWE)XQ4 (2-trinmethylsil anyI - et hoxymet hoxy) -

qui nol i ne- 2-carboxylic aci nor phol i n-4-yl - ph % -am de. WD 03/037872
PCT/ SE02/ 01989 -80 A yell ow 3uspen3| on of '

8- br ono- 6- met hoxy- 4- oxo- 1, 4- di hydro- qui nol i ne-2- carboxylic acid

(4-norp | @P%q&y S pods 4t Re 8 2 -

nol ) i nhs)gfi Meﬁl}xp A roli glsr?one mglgﬁ%gé:?tbggpﬂ\}m@?&hg? élf‘%“g’%gdﬂ’.‘“ég'l(ao%

di spersiphmylh—anmld 0. 410 g, 10.24 rrm)l) Gas evol ution and warm ng were

observged and on t. brown and a

Coact 15n was LEf PEATE B preRa GO AU - DUl SDe R P Sen.
Addi ti 0m-eirbémlc?ac{dtﬂydmmﬂ&l(vae}&fcbaxmprenyIan@ hltRiohdbepolinft-gl., 9.1 nmol )
resulted in a sli gh I’y cloudy, lighter brown solution. After 4.5 hours. at

room t ephsay. efdrence &xempém! 3xias preperedas Eyeuplsd 2 wiellinpo yeHowwalidr (55
stirred f s_and en stored at 0 C overnight. The solids viere

i sol at edmgy 3%;5/1’)?;§M§ m§lzsug Eded i'n methanol, 10 filtered again, and dried
under hiBfampleygsm to afford the product as a yeI |l ow solid (3.190 g, .

80%) . 'HNI\/R%BOOM—IZ DVBO, d6) SlO 18 (s, 1 H C(ONH), 7.95 (d, 1 H,
Jme 2.4 Hz, _ o

N 0] .
_ ) g
10 | _
' 8-(4-Methyl-piperazin-l-yl)-4-oxo-4H-chromene-2-carboxylic acid (2,5-diethoxy-4-
morpholin-4-yl-phenyl)-amide.

This compound was prépared from 8-(4—Methy1-piperazin-1-yl)74-oxo-4H-chromene-.

'2-carboxylic acid hydrochloride (Reference Example 1) and commercially available 2,5-
15 diethoxy—4-morpholin-4-yl-phenylarﬁine (Aldrich) as prepared in Example 12, yielding a .
yellow solid. (80 mg = 50%), LCMS - m/z = 537.6



ArH2 , 7.83 (s, 1 H AH), 7.69 (d, 2 H Jo 9.0 Hz, ArH ,& H6"), 7.51 (d,
1H IJm2.7 Hz, ArH), 7.00 (d, 2 H J,,=9.0 Hz, ArH & H5), 5.69 (s, 2 H,
OCH20), 3wO®3(37878 H, OCH ), 3.85 (t, 2 H, J= 8.0 Hz, OCHCTHE®/)1988B.75 (t,
4 H J 4.7 Hz, OCH CH2N), 3.10 (t, 4 H, J- 4.7 15 Hz, OCH2CH N}, 0.94 (t, 2
H J= 8.0 Hz, OCH2CH Si), -0.04 (s, 9 y3Si(C H3) 3; Mass Spec.: calc. for
[ C2i H34Br N3C6Si +Hl + Theor. nfz = 588, 590; (bs. = 588, 590.. Reference
Exanpl e 27d:

6- Met hoxy«:—x&ﬁp% met hyl -[ 1, 4] di azepan- 1-yl)-4-(2-trinethylsilanyl -

et hoxymet hoxy) - qui nol i ne- 2- carboxyllc aC|d

(4 m)rphol in-4-yl - phenyl) am de. o

aQyl 20

et hoxyrret hoxy) -qui noI i ne- 2-carn X I i q acid (Reference Exanple 27c)

(4- norphol i n-4-yl - phenyl)-am y N Q6 Mol ), N-net hyl

honmopi perazine (0.39 nL, 3.14 and 4 3i eves in 30 nL anhydrous
t ol uene was added Pd2 (dba) 2 0 nmy,© 0. C mol ) and Bl NAP (0.358 g,
0.58 mml ). The resulting red |sh brown m xture becane lighter in color
upon treatnent with cesi um carbgrfate (2.544 g, 781 mmol). The reaction
m xture was 25 heated at refl uxlunder nitrogen for 17 hours. The clear
brown sol ution was cooled. to room tenperature, concentrated, and then
puri fi ed 8Hy-Methghpipémzinelt-piyHapioyd b ohoiniene 2-geboxydic agidq4-cyhrmmedtiydpheny)-of
95:5 to 50:.50 net hylene chloride: nethanol to afford the desired product

(0.989 q, "% . '"H NWR (300 Mz, DVSO, Q S 9.88 (s, T H NH), 7.73 (s, 1
H ArH 7. Hz,
o H r&SLS) Q&s(c@mpgmh‘dl wﬂg%r%pe%eé‘?ronfﬂr ti }X\Ir%lt_llm-)papéazaezgrp gﬁ)—4 %ﬁghgljchiorg r%lz

Ar H7) , 52@2rlx0§yh<2aq4ﬂ hmml(bynd@(mr’ere@e Exafiple IIaH@)CprrmldBﬂélﬂy ailkble J4& 8. 0 Hz

OCH CH2S t

r Narpor By D edultig A b a1 5 Jigding sl gy

03/ 03787 thgRCI4BLAIMS 9892 =8034. 7 Hz, OCH2CH N), 2.97 (bs,:

Ar'NCJ—lZCJ—lZNCJ—B}, 2.69 (bs, 2 H ArNCH2CH2CH NCH3), 2.35 (s, 3 H, NCH 3),
2.09 (bsExsm CH2CH CH2NCH3), 0.94 (t, 2 H J= 8.0 Hz, OCH2CH Si),
-0.03 (s, 9 H Si(CH3) 3; Mass Spec.: calc. for  [C33HA7TNSGBSI +H] + Theor.
mz = 622; Obs. = 622. 5 ReferenceljExanple 28 H : : -

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. (B35Smg= -

15 29%), LCMS - m/z = 401.6 |
-Example 18

> gaeVs
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| N Preparation of

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

hol i n- 4- yWwophesngr) - am de. Ref erence Exanpl e 28a: PCT/SE02/01989

8- Br onp- 4- chl or o- 6- met hoxy- qui nol i ne- 2-carboxylic acid (4- 10

nor phol i n-4-yl - phenyl ) -am de. A suspengj,on of

8- br ono- 6- net hoxy- 4-.0xo- 1, 4- di hydr o- qui noI i ne-2-carboxylic acid (Reference

Exanmpl e 27b) (1.75 mmol) in 20 nL net hyl ene chl ori de was treated vvith

oxal yl ) 't h e (3

dr ops). K%a%éé %erglmg %Z O%Bt?%ﬁ}:%gméﬁ%graéggés hsaghmmo eare The

reacti onm\amandsmpplmihyb]tamxdél ux for 2 15 hours, cooled to roomterrperature

and concentrated to a pale yell ow sol Iéj under _nit rogenlI To a yel |l ow

sol uti on of tF@SSWBOWI%%Rﬂ%PaFW from B Mﬁ\}ﬁ'@ﬁ@f@m - osRrd Hohaergeng- |

rmr phoI| r jne (1.0 ni,
ol SR g Ehyderfridk (AR Bahlc bl AT AR L B AELLC: Vet

W t h| nS Smomhnhnesyl mahimbae (RefarentoE20npie é4) @b pedperetinio Ekarhpleslal yitldig a The

reaction d at e for 1 hour. The solids were

i sol at edy%@wfﬁ Lfir i~ éﬁé%f.élglgp@@ 4&78h vacuumto afford the desired

product gp{fnfiGe9. 49% . 'H NMR (300 MHz, -DMBO, d6) S 10.15 (s, 1 H .

C(O NH), _B‘EQ—(_ 1H AH), 810 (d, 1 H IJm2.7 Hz, ArH7), 7.70 (d, 2

H Jo 9.0 Hz, ArH .& H6.), 7.569(d, | H Jm2.7 Hz, ArH5), 7.01 (d, 2 H,

Jo=9.0 Hz, ArH .& H5'), 4. 3 H OCH), 3.75 (t, 4 H J= 25 4.8 Hz,

OCH CH2N), 3.11 (t, 4 H, OCH2CH N); Mass Spec.: calc. for -

[ C21H19Br CLIN3G3+H] + Theor 476, 78, CQbs. = 476, 478. WD 03/037872

PCT/ SE02/ 01989 -82 ReferencCt ; D '

8- Brono- 4' - di met hyl ami no- 6- {yet hoxy- §

cl2-carboxylic acid

(4- mor phol i n-4-yl - phenyl ) ram~ge. A sol uti oA ol'N
8- br onp- 4- chl 6r 0- 6- et hoxy- qui nol i ne- 2- car boxylli c
(

nor phol i n- 4-yl - phenyl ) - am Ref erence Exanpl e (0.1512 g, 0' 317 mmol)
in 100 L 5 2.0 Mdlrrethyl|amne|ntetrahydrof ran was heated at 100C|n
a Parr bonmb. The initial v

8-(4-Methyl-piperazin-1-yl) .4 oxo0-4H-chromene- 2-carboxyhc acid [4-(2,6- dlmethyl-
. 10 morpholin-4-yl)-phenyl]-amide.

This compound was prepared from 8-(4-Methyl-piperazin-1 yl) 4-0x0-4H-chromene-
2-carboxyhc acid hydrochloride (Reference Example 1) and commercially available 4-(2,6-
dimethyl-morpholin-4-yl)-phenylamine (Maybridge) as prepared in Example 12, yieldinga -
yellow solid. (60 mg = 42%), LCMS - m/z = 477.6 |

15 Example 20 | o
0

%@O\/@

8-(4-Methyl-piperazin-1-yl)-4-oxo- 4H chromene-2- carboxyhc acid [4-(4- ﬂuoro-phenoxy)
phenyl]-amide. ‘
This compound was prepared from 8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-chromene-

20 2-carboxytic acid hydrochloride (Reference Example 1) and commercially available 4-(4-



pressure was 75-80 psi and then remai ned at approxinmately 60 psi. After 18
hours, the reaction was cooled to roomtenperature, concentrated and dried
t o af f or dwole/osmsazle product as a brown solid. Purificati ®@eTesR050198C4 gel
using a gradient of 100:0 to 95:5 nethyl ene chloride:nethanol afforded the
cl ean product (0.142 g, 92% . 'H NWVR (3¢9). MHz, DVMSO, 10 d6) S 10.20 (s, 1
H CONH, 7.90 (d, 1 H IJm2.7 Hz, ArHf), 7.69 (d, 2 H J,, 9.0 Hz, Art
.& H6), 7.60 (s, 1 H Art), 7.41 (d, 1 H JInr 2.7 Hz, ArH7), 7.01 (d, 2 H,
J,=9.0 Heluor }teno eh laﬁu M$y/bridgd).as Pedpared iB EKEm fe, 124 Ididgta Qeltdtv
Soroaent cAp ﬁy)'flﬂly r&G(zﬁ/ gﬁocgﬂa 4 g yi‘e' é‘?a) 2.
Mass SpeéOhdéle:mgFoW"/[’)Cé@M%BMﬁlé&ﬁ—u+ Theor . n12 = 485 487, (bs. =
485, 487 ence Exanple 29 Preparation of
6- Fl uoro-@#&i{%y 8- (4- et hyl - pi perazi n-1-yl)-qui nol i ne-2-carboxylic wacid
Ref erence Exanpl e 29a: 8-Brono- & fl uoro-4-net hoxy-qui nol i ne-2-carboxylic
acid nethyl 20 ester Into a 150 3 neck d bﬁt‘t‘b\mflask equi pped with
a reflux condenser, rragnet' i Ty er '-@u inDet is placed 2.0 g
(6.76 nmmol, 1.0 equiv.) of -ronﬂ 6- f [[Juor)»~—4- oxo : '
1, 4-di hydro qui nol i ne- 2- caMg® sctrd~get hyl ester. This material is then
d| ssolved in 50 nL of NWP. Then 300lmg (7.44 mol, 1.1 equiv.) of a 60%
di spersi on of sodium hydr£ ;Qn 25 &1 is cauti ously added portion-w se to
rat

the solution at roomtenp ‘A yell ow col or then develops, indicating
that formation of the ani S occurred wi t h hydrogen evol uti on.

Stirring of the anion soluti on i.s conti nued for one hour, then 1.14 g, 500
p.L (8.04 nmml, 1.2 WO 03/037872 PCT/ SE02/01989 -83 equiv.) of iodomethane

dded I rt qur
e e SR R i L TR
whi ch preci pi 8e(#{Methyiqnpeiaimtll-yim-4mxol4H-ohrowmne42 caabcecyhohd:xdmty&ticblymde :
pure_Q neth Iated mat eri al

[ h
o el D 8, e o A g LI e
[ C12H9Br Em%éﬂﬁd t-rré'h%ﬂ' w1tHPPA16%}4fhe%ﬁmr%s tlreﬁjtf]eaéa% HAtlhE %Fe’ﬁﬁlte'd"e' y, into

a 100 m. 3 neck round bottomfl7ask equi pped wth
intermediate 4-amino-3-hydroxyphenylmorpholine (0.43 g of ~85% pure ~2mmol). The

10 mixture was stirred and heated in an oil bath to 205°C for 3 hours to give a dark liquid. The
‘mixture was cooled to room temperature and treeted with 10 mL of water to gis/e a dark
solution. The solution was slowly neutralized with 1N aqueous sodium hydroxide to pH~7:as
a solid formed. The solid was collected, washed several times with water, air dried, and
vacuum dried at room temperature to give 0.65 g of a black solid. TLC (l.O%MeOH in CHCl;

15 on Si0O;) showed 2 major components at R¢~0.5 and several lower Rf minor components The '
solid was tnturated 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 CIL. 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 Qas |
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 158.1-158.8°C. Proton NMR (CDCl;) and CI rhass

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).



condenser, nitrogen inlet and magnetic stirrer is placed 350 ng (1.17 mmol,
1.0 equiv.) of 8- Bronp-6-fluoro-4-oxo-1, 4-di hydro-qui nol i ne-2-carboxylic
acid net wbosssmr2z and 242 ng (1.75 nmmol, 1.5 equiv.) of KeCERE02/Ti8S
material is suspended in 20 nL of DVMSO then 10 heated to 70 C for 1 hr. The
anion formation of the anion is apparengg when the m xture becones cloudy.
The m xture is allowed to cool to 35 Cthen 331 ng, 145 L (2.33 mmol, 2.0
equiv.) of methyl iodide are added and stirring is continued for 2 hr. At
the end Ekainples22 tinme it is determned if the reaction is conplete by

LG/ M5, Upon conpl etion the mxture is poured into 200 nL of water and the
filtration and washed 15 with water to .

solids which formare collected
give 340 mg (93% of the O- |
Exanpl e 29b: 6- Fl uor o- 4- net
carboxylic acid nethyl este 0 al 250QL; .3
equi pped with a reflux conde ) g
added 2.1 g (6.68 nmol, 1.0 gquiv.) ob 8- -6-fluoro-4 20 :

met hoxy- qui nol i ne- 2- car boxyti cNaci d net hyl f" erence Exanple 29a)
(122 ngy; 0.134 nmol, 0.02|equilv.) of tris dibed;zL; i neacet one -

di pal.t adium 499 ng (0. 802 , 0.12 equiv.) o em c -

2, 2" - bi s(di phenyl phosphino)-1, 1' -bi napthyl and 1 g of 4 A nolecul ar sieves
and 80 nL of dry toluene.- To the stirred suspension: s then added 736 ng,
815 p. L, 8{(#-Mhhyl*fipdrazid-11ylpaLixé-JH-hrohreRELLMA IXPEE a&HNE-hy iRy A@EpRYIR- 05 9
(9.35 mol, 1.4 equiv.) of 25 cesium carbonate. The mxture is théen heated
to 80 C fui-PBgyhramide. t he end of this time conpletion was nonitored by

LC/ M5 anal ysi Viakd : ' : ' [y to,.be
conple?e i¥ mggg%gb éghkggg%éHX?gﬂ%é%%%éﬁg&%h%24¥ﬁﬁ?§g§%§9ﬁ&@ﬁgﬂ°%¢%lug of
celite, @eftren Exangplevi)si0iiTg8igol N6nmuel) SJbe phhcéy/ in HIﬂmLhSS.-nelBldrﬂafsl't QI&%}&F” by
flash chromat ogr.aphy .using a gradi ent of 5 to 20% net hanol, i n nmet hyl ene
chl or i de™&Q8g fﬂ‘g‘df &sédwOéY@ela 2%.@ @?D@%%heéfwlﬁé s epled withdgethylamiees s
Spec.: ¢ f ars : ,hQﬂ%, Ty = D f5I5w —}SﬁgTM%b

og/ 03787?'%&17’350@% é%%lg_ 84 @EF e‘ﬁ}g&%&%%ﬂ%@gﬁbf ged_b \ 748

6- Fl uor 02 dmms remdythér followed by DNSABD H20 g). TFhelnixtue mak stireedfor ¢Antimeyd arel aci d

10 thenit was treated with 4-amino-3 -hydroxyphenylmorpholine (Reference example 21) (0.228

neck round bottom fl ask
irrer and nitrogen inlet is

g, 1.17 mmbl). The mixture was stirred for 15 minutes and then if was treated with
triethylamine (0.17 mL, 1.2 mmol). The mixturé was stirred at room temperature for 42
hours and then it was added to a solution of 50 mL of saturated 'atvlueous sodium bicarbonate
and 50 mL of water. The mixture was extracted 4 times with ethyl acetate, dried éver
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’ g.el.colﬁmn (5.5
cm diameter by 10.5 cm long) and eluted with 2 percent methanol in chloroform followed by
5 'percént 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 coﬁcentrated 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
0f 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).



Into a 125 nL erl enneyer flask containing 30 nL of THE and 30 nlL of

nmet hanol is placed 2.1 g (6.3 mmol) of

6- Fl uor o-womstobsay - 8- ( 4- met hyl - pi perazi n-1-yl)-qui nol i ne- 2C3/SEaz/bORY| i C
acid nethyl ester (Reference Exanple 29b). To this solution is added with
stirring 30 nL of water in which is digsolved 291 ng (6.9 mol, 1.1

equi v.) of lithium hydroxide nonohydrate. This solution is allowed to
react for 1 hr then is quenched with 10 nL of 2N HC solution. The

sol uti onEixamiphe28 filtered and the solids washed with 10 nL of 0.5 N HC
solution. The conmbined filtrates are then concentrated to give 2.15 g,
(959 of the solid 10 yell ow pro Wict as the hydrochl ori de salt. Mass Spec.:
calc. for [C 16HL8FN303+H] + 4 ~J1z  =320; Gbs. =320 WO 03/ 037872

PCT/ SE02/ 01989 -85 Exanpl e | (4 met hyI - :

- pi perazinyl)-N-[4-(4-norphs W ) pheny $0X0- 4H- chr onene- 2- car boxan de.
5 8-(4-nethyl-1-piperazinyl)-H - 4Hi chr inene—R- car boxylic acid

hydrochl ori de (Reference 2l e 1) Q400N @' nmmol ) was suspended in
anhydrous N, N di et hyl-for e (20 M) and\&={ethylam ne (0.69 m, 4.92
mmol ) was added to give a che sol.ution. The |l owi ng were added in
order: 1-hydroxybenzotriazole (HCBt (205 ng, nol )—\

O (1H Benzotriazol -1-yl)-N, N, - pent aret hyl ene- ur oni um tetrafl uoroborat e
(TBTU (4 THD e tHh I fter
Stirri g rer enppBerafTR b, %’{%p‘%% B M G P Sy o ool 2

( Ref er engh-amdiderpl e 21) (220 ng, mml ). The reaction stirred.overni ght at

roomt er at The s Iutlon rated in.v r.enai ns were
par t1 t poned bARRSBFPEHFOY S BERF iram? Dl R - o S P PEs o
(x3)" WQIclaerlﬂ!yH’J ml@hyarodnbﬁde Qccﬁﬁatcbaﬁmﬁcm ﬂ‘)(]é(@a(ﬂki@letSOetHé)é{ﬁ the
crude product. Chronmat o phy on Si I i.ca (23 400 mesh ASTM and

el uting écmthxméﬂa)ﬂmm@ ) apprepasd SExemplanal yieldineor yillonmolid @S 180 ng

( %yield) ({f) ﬁ hyl 6§3p| perazi nyl ) - N _
[4-(4- rmr h § 'h‘é’?fy f' 4= 0x0- 4H benzochr onene- 2- car boxani de as a yeI | ow
solid (mExample 248deconposition and nmelt 244-247C). LC/ M5 (Mrl) mz = 449.

E;] e o

10 v : . .
8-(4-Methyl-piperazin-1-yi)-4-oxo-4H-chromene-2'-carboxylic acid (4-bromo'-ph¢nyl)-arnide. _
This compound was prepared from 8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-chromene-
2-carboxylic acid hydrochloride (Reference Example 1) and commercially available 4-bromo-
phenylamine (Aldrich) as prepared in Example 12, yielding a yellow solid. (1.0 g = 75%),
15 LCMS - m/z = 442.4 | |

Example 25



WO 03/ 037872 PCT/ SEO2/ 01989 -86 Exanple 2 N
2-{.1-[4-(2- Met hoxy- phenyl ) - pi perazi n-1-yl] - net hanoyl }
- 8- (4- mretwolospsper azin- | -yl)- chronen-4-one. 5 This conmpoarsdone®spr epar ed
from 8- (4- Met hyl - pi perazin-I-yl)-4-o0oxo0-4H chronmene- 2-carboxylic acid
hydrochl ori de (Reference Exanple 1) andggommercially avail able 1-(2-
Met hoxy- phenyl ) - pi perazine (Al drich) via the sane procedure used in exanple
1, yielding a yellowsolid. M5 (MtH) mz = 463. Exanple 3 10 2- {I -[4-(I

- Acet yl

indol

1-[ 8- (4-nmet hyl - pi perazin-1

-87 Exanple 4 Cl CN 2- hl orE
pi perazin-1-yl)-benzonitrile’N

-2,3 -di hydro-1 H i ndol - 6-
-8-(4-nethyl - piperazin-1-yl)
from 8- (4- Met hyl - pi perazi n-
hydr ochl ori de (Reference Exg and 1- (6-Pi perazin-I|-yl -2, 3-di hydro-

9l )-piperazin- | -yl]-methanoyl }
hren- 4- one. This conmpound was prepar ed

pX0- 4H chr onene- 2-carboxylic acid

- chr

as prepared in Exanple 1,

N
);ﬁ- 0Xx0- 4H chr onmen{ 2- yA] - net hanoyl } -
Thi s compound wa Fepared from

8- (4- Met hyl - pi perazin-1-yl)- 4loxo 4H chromene- 2-carboxylic acid
hydr ochl ori de (Reference Exanple 1) and 2-chl oro-5-pi perazin-1-yl

benzoni t 8i(#-MgtRdpiperminel - dirpt e4B)chasmeneehaarbdxyliv aEibmpthel- qé-mpr;mblinﬂgyla
yel l ow s

&llenyl)aml e. (MrH) 'z N 493~

8-(4- Methyl-plperazm- -yl)-4-oxo-4H-chromene 2- carboxyhc acid (4-morpholin-4- |

5 yl-phenyl)-amlde (Example 1) (0.1046 g, 0.2332 mmol) was placed in a 10 mL single neck

10

15,

20

round flask under nitrogen. The solid was dissolved in 2.8 mL of anhydrous DMF. The
yellow solution was stirred at room temperature and treated with one portion of sodium
hydi'ide (0.011 g of 95%, 0.44 mxhol). The mixture evolved gas and became a red solution. It
was stirred under nitrogen for 20 minutes and t_hen it was treated wifh iodomethane (0.015 |
mL, 0.033 g, 0.233 mmol). The mixture was sealed and stirred at room temperature for 18
hours.

The reaction mixture was concentrated to remove most of the DMF (35 C bath @ 0.5

-mm) to give a dark semisolid. It was treated with a few drops of water followed by 10 mL of

ethyl acetate. The mixture was dried over magnesium sulfate, filtered, and concentrated to
give 0.0564 gram of a yellow glass. The glass ,wés tritﬁrated with diethyl ether, filtered off,
and dried under high vacuum to give 0.0302 gofa tan solid With MP 0f 245.0 - 246.8 C.
Proton NMR and CI mass spectral analyses were consistent for the desired product (m/z =
463 by positive ion CI). '

Exam Example 26
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Example 5 10 2-{ 1-[4-(4-Methoxy-phenyl)-piperazin-1-yl]-nmethanoyl
}-8-(4-nmethyl-piperazin-1 -yl)= chronen-4-one. This conpound was prepared
from 8- (AWbBBlyi87pi per azi n- 1-yl ) - 4- oxo- 4H chr onmene- 2- car IPCTSENZ01A8Y d
hydrochl ori de (Reference Exanple 1) and commercially available (Al drich)
15 1-(4- Met hoxy-phenyl) - pi perazi ne as -®epared in exanple 1, yielding a
yellow solid. Ms (MtH) mlz = 463. WD 03/037872 PCT/ SE02/ 01989 -88 Exanple 6
8- (4- Met hyl - pi per azi n-1-yl) - 4- oxo- 4H chr onene- 2- carboxylic acid

(5-fur an8-24-Wlethj=li-pjyeraziml-ylMWXb-ﬁ{mmemeﬁe-Ymaﬁ)mH@mjd@mmmahyled from
8- (4- Met azin-1-yl)-4-oxo-4H chronene-2- carboxylic acid

hydr ochl B ‘?néfg Z@"R f%-er ence Exanpl e 1) and commercial |y available 5-furan-2-
yl - 1H pyrazol ek . g a

e Lo rorr o, Tﬁlsﬂ)ﬁagﬁ_ﬁkﬁi &bfﬁgﬁdjg%ﬁb%@(mng@g; DI X34 -8xd-4HYdHedrHE D

8- (4- Met h;chﬂqox]der aj;zd hydroghlc)nw@c&rmee(ﬂxamlé-azdéanbmhyllm-é -ykphenylamine

(1 el s Bl s s T S SRBOISARS  BSPRI LA - s

hydr ochl peiie. fhRet aaepce Exanpl e 1) and conmercially avail able 4 15

i m dazol - | -yl -phenyl am ne (AI drich) as prepared in Exanple 1, yielding a
yell ow solid. M (N%FDniz 430. WD 03/037872 PCT/ SE02/ 01989 -89 Exanple 8
8- (4- Met hyl - pi per azi n-1-yl) - 4- oxo- 4H— chronmene- 2- car boxyl i c aci d

(4-11, 2, 3]thiadiazol -5-yl -



phenyl )-am de. 5 This conmpound was prepared from

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

hydr ochl owbde/ngmBet er ence Exanple 1) and 4-[1, 2, 3] thi adi az@CTBEYL/01989
phenyl am ne (Reference Exanple 10) as prepared in Exanple 1, yielding a
yellow solid. M5 (MHymz = 448. Exanfflle 9 10

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

4-11, 2, 3]thi adi azol -5-yl - benzyl am de. This conpound was prepared from
8- (4- vetixample @dr azi n- | -yl ) - 4- oxo- 4H chr onene- 2-carboxylic- aci d
hydrochl ori de (Reference Exanple 3) and commercially avail able 15
(Maybridge) 4-[1,2,3]thiadiazol -5yl -benzyl am ne as prepared in Exanple 1, .
yiel.ding a vyellow solid. z = 462 WO 03/ 037872 PCT/ SE02/ 01989
-90 Exanple 10 0 - N
8- (4- Met hyl - pi per azi n- 1- yI) l % carboxylic acid

[4- (4-acetyl - pi perazin-I- vyl henyl ]g am 5 Thi s conmpound was prepared
from 8- (4- Met hyl - pi perazi n- Igiﬁl 4- oxo- 4H ne+ 2-carboxylic acid
hydrochl ori de (Reference Ex 1) and 1- [4 ( - &0 no- phenyl ) - pi perazin
1-yl]-ethanone (Reference Exa |l e 11) as prepared in Exanple 1, yielding a
yellow solid. M5 (MtH) mz 499 Exanple 11 10

8- (4- Met %anesrgﬁagie'ré&ull)ﬁ 4%;«%9( oIk Aboky ?@:{cﬁ’d)g}%ﬁla&o%@fng holin-4-

[4-(4-me erazin- heny amd I's corpound was
preparedﬂﬁﬂwmmﬁmm&kwbthyI plpera2|n 1 yl ) - 4- oxo- 4H chr onene-
5 ' This compound was prepared from 8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-chromene-

2-carboxylic acid hydrochloride (Reference Example l) and 5-amino-2-morpholin-4-y1-
benzonitrile (Reference Example 15) as prepared in Example 12, yielding a yellow solid. (120
mg = 82%) LCMS - m/z=474.5

Example 28

LB A 0e
[:N:]}d. ;A ) AT::jl

8-(4- Methyl-p1peraz1n-l -yl)-4- oxo-4H chromene-2- carboxyllc acid (3-fluoro-4-morpholin-4-
yl-phenyl) -amide. :
This compound wasvprepared 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



2-carboxylic acid hydrochl ori de (Reference Exanple 1) and

4- (4- met hanesul fonyl - pi perazin- 15 1 -yl)-phenyl am ne . (Reference Exanpl e
12) as prwpasms’sin Exanple 1, yielding a yellow solid. MBCigER/0WBE = 526.
WO 03/ 037872 PCT/ SE02/ 01989 -91 Exanple 12

8- (4- Met hyl - pi per azi n- 1-yl ) - 4- oxo- 4H eAfbrene- 2- car boxyl i ¢ acid

(2- met hoxy- 4- mor phol i n- 4-yl - phenyl)-amde. . 5

8- (4- Met hyl - pi perazin-1-yl)-4-o0xo-4H chronene- 2-carboxylic acid

hydr ochl Example 2Ref er ence Exanple 1) (0.10 g, 0.35mm1), HOBt (0.10 g,

0. 7mol ), TBTU (0.225 g, O. 7r6ml) 4- (di met hyl am no) pyridine (0.01 g,
catalytic amount), triethylamijpe (0.15 nL, 1.04mol), and commercially
avai | abl e 2- net hoxy- 4- norpha 4-yl -phenyl amine (SALOR) (0.08 g,
0.38mmol ) were dissol ved g hyINf ormam de (2.5 nL) and stirred at room
10 tenperature overni ght. Y hW™ aget ate 50 nL) was added and the
resulting mxture was wasfjed w t Iy wat 3 50 nL), dried (Na2sO»4),
filtered, concentrated %er vacuum and fiitQrated with ether to yield a
yel low solid (85 ng, 549 D 'mlz 480, 3 -N 13 15

8- (4- Met hyl - pi per azi n- 1-yl - 4- oxo- 4H chr onmen€- 2- dar bpxyl i c acid

(3-chl oro-4-nor phol i n- 4- yI phenyl) am de. This OGonpound was prepared from

nycir ocnl it l-DR ek alnskaingl 6 Drd-oxid CORRR LA P eoay amaney abenglo.

4- nmor phobi tdinbl T %@Mx@%lﬂ%ﬁl\ﬁm%ﬂge) as prepared in Exarrpl e 12,
yi el di ng” a yeI |l ow 20 solid. (1 = 73%, LCVM5S - mz 483.5 WO 03/ 037872

PCT/ SE62/ 0198§'hm92nﬁnum}mn§ gmpared from 8- (4 Methyl-piperazin-1 yl)-4 0x0-4H-chromene-

8- (4- Met byl
( 4t i orBTBrTRE & kb CXfrise TR DSt b= Pom
8- ( 4 Vet ydartdix Pied @id Ferd-buty)) ester QR EFefbic € BX4AF18Q 7) as prepared in example 12, yielding
a yellow solid. (260 mg = 53%) LCMS - m/z = 548.6

Example 30

¢ TG

8-(4-Methyl-piperazin-1 -yl)—4-oxo-4H-chromene-2 -carboxylic acid (4-p1perazm— -yl-

10

phenyl) amide.
4-[4-({1-[8-(4-Methyl-piperazin-1-yl)-4-ox0-4H-chromen- 2-y1]-methanoy1}-ammo)

phenyl]-piperazine-1-carboxylic acid tert-butyl ester (Example 29) (160 mg, 0.3 mmol) was
15 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

and HCI gas was bubbled in for another 2 minutes. The rﬁixture was concentrated under

reduced pressure and triturated with ether and dried under vacuum to yield a tan solid.(IOO

mg, 76%). LCMS/ m/z = 448.6 ‘



2-carboxylic acid hydrochl ori de (Reference Exanple. 1) and

4-t hi onor phol i n-4-yl - phenyl am ne (Reference Exanple 13) as prepared in
Exanpl e 1R ogiogisdi ng a yell ow solid. (55 ng=38%, LCVS - mPLEAEB2/®9EXanpl e
15 10 8- (4- Met hyl -pi perazi n-1-yl)-4-o0oxo0-4H chronene- 2-carboxylic acid

(2, 5-di et hoxy-4- norpholin-4-yl-phenyL)02m de. This conpound was prepared
from 8- (4-Methyl - pi perazin-1-yl)-4-o0xo-4H chronene-. 2-carboxylic acid
hydrochl ori de (Reference Exanple 1) and conmercially available 2,5 15

di et hoxyE#amplgdiol i n- 4-yl - phenyl amne (Al drich) as prepared.in Exanple 12,
yielding a vyellow solid. (80 —C?Oo/c) LCMS - mz = 537.6 WD 03/037872 .-
-93 Exanpl e 16 PCT/ SE02/ 01989 '
8- (4- Met hyl - pi perazin-1-yLP4-
(4-cyanonet hyl - phenyl ) - am dg
8- (4- Met hyl - pi perazin-1-yl) -4 - carboxylic acid

hydrochl ori de (Reference Exanplfée 1)Oand|co ally available (4-

am no- phenyl ) -acetonitrile (Al gfich) asgpref anple 12, yielding a

yellow solid. (65 nmg = 54%, .- mz NKanmp) e 17 10
8- (4- Met hyl - pi perazi n-1-yl)-4- oxg- 4H chronmene- 2- cdrboxylic acid (1
H i ndol -5-yl)-am de. This co und was prepared fr

8- (4- Met hyl - pi perazin-|-yl)-4- dxo- 4H chr onene 2- carboxylic acid
hydrochl ori de (Reference Exanple 1) and commercial l'y avail able 1H.

i ndol - 5- g{Methoey- $-N-drelthﬂ}))u;a:sazm-égdi)-e«ixo-nl-laﬁunqnbne-l-zarbpxgﬂldwmg(ttamy)qjhlohnv
sol id. (i} lngenyl) arnld29% LCMS - mz 401. 6 Exanple 18 .

5 6-Methoxy—8-(4_—Methyl-piperazin—l-yl)-4-oxo-4H-chromene-2-carboxylic acid
hydrochloride (Reference Example 2) (3.0g, 8.5 mmol)',' TBTU (5.5g, 17 mmol), 1-

hydroxybenztriazole (2.6g, 17 mmol), 4-dimethylaminopyridine (0.05g, catalytic) and
commercially available 4-morpholin—4-y1-anilino (1.66g, 9.3 mmol) were dissolved in |
dimethylformamide (100 mL). Triethylamine (3.5 mL, 25 mmol was added and this n'rixture.

.10 stirred at room temperature for 17 hours. The reaction mixture was concentrated under vacuum :
and the residue was partitioned between chloroform (400 mL) and saturated aqueous sodium
bicarbonate (50 rnL). The organic layer was separated, dried (Na,SOy,), vacuum-filtered and
concentrated under vacuum. The residue was purified by chromatography on silica eluted with 2- h
5% methanol in chloroform and then triturated with ether to yield a yellow powder (l6g= 39%)

15 LCMS m/z =479.5 mp = 234-236°C.

Example 32

O
N .
(N
N =K
| o’ "o

6-Methoxy-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid [4-(4-
methanesulfonyl-piperazin-1-yl)-phenyl]-amide.
20 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-



WO 03/ 037872 PCT/ SE02/ 01989 -94

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

[ 4- (1- rorwbaoBiosrs42 yl - net hanoyl ) - phenyl ] -am de. Thi s conp®CRGENEEI9RT epar ed
from 8- (4- Met hyl - pi perazi n- 1-yl) - 4- oxo- 4H chr omene- 2-carboxylic acid
hydrochl ori de (Reference Exanple 1) anth3l-(4-am no-phenyl)-1 5

nor phol i n-4-yl - net hanone (Reference Exanple 14) as prepar ed in Exanple 12,
yielding a yellowsolid. (21 ng = 15%, LCV5S - mz 477. 6 Exanple 19

8- (4- Metpiy érapnpeyla-phénylarmhk (ReforefcetEkatiple ﬂehau;ﬁepmdmexlamleap iytklding a
[4-(2, 6- drnet fholrn 4- gﬂ? phenyl ] -am de. This conpound was

pr epar edyeﬁIP&Yrﬁ%d(QC@égl@ Mst)geizay | -yl)-4-o0x0-4H chronene- 2-carboxylic

acid hydﬁ?ﬁnlﬁ@;‘de (Reference Exanple 1) and commercially available 4-(2,6-
di met hyl n-4-yl) - phenyl am ne (Maybridge) as pr epared in Exanple 12,
yielding a yellow solid. (60 ng =(42%, LCVS - nmiz 477.6 15 Exanple 20
8- (4- Met hyl - pi perazi n- | 4H- chronene- 2- car boxyl ic acid

[ 4- (4-fl uor o- phenoxy) - phen - Thi s conpound was prepared from

8- (4- Met hyl - pi perazin-|-yl)-4 hr qorene-. 20 f carboxylic acid

hydr ochl ori de (Reference Exanpi® S Py avai l able 4-(4 WO

03/ 037872 PCT/ SE02/ 01989 -95 fI uoro ph oxy enyl am ne (Maybri dge) as

prepared in Exanple 12, vyi elr\f ja yel | &mjrrg = 77%, LCVMB - mz

475.6 Exanple 21 5 | _ .
8-(4- Met hyl - pi perazin-1-yl) nor phol i n-4-yl -be azol -2-yl)-chromen- 4

-one. 8- (4-Methyl - pi perazin- 1 yI) 4- 0X0- 4H- chr onene- 2- car boxylic acid
hydrochl or| de (Reference Exarrp e 1) (0.532 g, 1.85rnnol) was placed in a 25

3 NEChMAASS: LOBlery Lol RIS S04 bLEAE Db PRAYRyDacid BecHrSLAlr © e

t hen t r eat e
morpholm—4-yl-phenyl) amide.

* This compound was prepared from 6-Methoxy-8-(4-methyl-piperazin-1-y1)-4-oxo-4H- .
chromene-2-carboxylic acid hydrochloride (Reference Example 2) and commercially |
avallable 3-chloro-4-morpholin-4-yl-phenylamine (Maybridge) as prepared in Example 12,

. 10 yielding a yellow solid. (45mg 31%) LCMS - m/z=513.5

- Example 34
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6-Methoxy-8-(4-methyl-piperazin-1 -yl)-4-oxo-4H-chremene-2-carboxylic acid (3-fluoro-4-
morpholin-4-yl-phenyl)-amide.

15 This compound was prepared from 6-methoxy-8-(4-Methyl-piperazin-1-yl)-4-0xo-4H-
chromene-Z-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



i nt ernedi ate 4-am no- 3- hydr oxyphenyl norpholine (0.43 g of -85% pure,
-2mmol ). The 10 m xture was stirred and heated in an oil bath to 205C for 3
hours t o wbDwe/arsdark |iquid. The .mxture was cool ed to PORREVEMIET at ur e.
and treated with 10 nL of water to give a dark solution. The solution was
slowy neutralized with I N aqueous sodijgy hydroxide to pH7: as a solid
formed. The solid was collected, washed several tines with water, air

dried, and vacuumdried at roomtenperature to give 0.65 g of a bl ack
solid TEgampfAEOH in CHCL3 15 on Si02) showed 2 nmjor conponents at
Rr-0.5 and several |lower Rf mnor conponents. The solid was triturated with
sat urat ed aqueous "sodi um bi car bonat'¢
of f, washed several tines i
dark gray solid. TLC shéwed
spectral analysis showed nie 7 PORi ti
negative ion Cl. The solid wasYdi sl veg 1 n et hanol 20 in chl orof orm
and it was chromat ographed on § gilica gel colum (10 g of
Si02) using 2% nethanol in chtoryform ' fagter Rf yell ow
conponent was concentrated tlo gijve 0.0188 g of a lyell Qqw'solid. CI nass
spectral anal ysis showed nfe = 7 as the base pea positive ion CI.
The solid was recrystallized ir methanol to give 0.0178 g of a yellow
solid with a nelting point of 158.-1-158.8C. Proton NMR (CDC13) and CI nass

25 spect gletBora)- s/mevmxplm&m-s Je)m -ok 64 H-Eloefid-D AUk PIiEIGdid (Trkttiox §4L
base peak by BOSI tive ion = 446 base peak by negative ion cl).

WO 03/ 03grpho G‘ﬁfﬁﬂé@mm;@de 96 Exanpl e 22

8- (4- hyl 2

( 2( hyg/ﬁ)xz 4p*rrr§irs %h&%bﬁhdjwé@ ﬁre%é’a( ?‘PSA“‘% &%@%@%?(4 MGy PBIpekd - RS -oxo- 4H-
8- (4- met: bt;tbmpnqsé{caﬂ:onylie adid hyidrostdeddd (ReferamedEX2npls D)oanﬂl dommmdlly

hydr ochl ori_de erence 76 was placed in a
100 ni 3a‘f?éle‘klef2rlasrﬁa°@ﬁaévorgﬁ&f%géﬁzwgﬂm cisdLaRiz %P{F@arerir\n Beatipled?, DvE.
The sol Uit IW@gd% deti@nine = £19.49n, 3.5mmol ) fol | oned by
HOBT hyd%lateé(l\%§%6 ] ( ?gloﬁ’owed by TBTU (0.74 g,- 2.3mvol) and then
f ol | owedEpampPle/@s ( 0. 020 g) - The mixture was stirred for 10 minutes and 10
then it was treated with 4-anino-319ydroxyphenylnbrpholine (Ref erence
exanpl e 21) (0.228 :

at roomtenperature. It was filtered
and air dried to give 0.65 g of a

e ion O and ne = 446 by

ol ¢

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

10

thlomorphol1n-4-yl-pheny1) 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-th10morpholm-4-yl-
15 phenylamine (Reference Example 13) as prepared in Example 12, yielding a yellow solid.
(99mg = 71%), LCMS - m/z = 495.5 |



g, 1.17 mmol ). The m xture was stirred for 15 mnutes and then it was
treated with triethylamne (0.17 nL, 1.2 mmol). The m xture was stirred at
room t enp@oaBwsmw7i or 42 hours and then it was added to apsalsEbz/orsof 50 ni
of saturated aqueous sodi um bi carbonate and 50 nL of water. The m xture
was extracted 4 tinmes with ethyl acetatj@s-dried over 15 magnesi um sul fate,
filtered, and concentrated to give 0.834 gramof a purple oil. The oil. was
di ssolved in 2 percent nethanol in chloroformand it was placed on a silica
gel col umxagipl®37 cm di aneter by 10.5 cmlong) and eluted with 2 percent

met hanol- in chloroformfollowed by 5 percent nmethanol in chloroform The
yell ow fraction was concentrated t%9 give 0.2031 gram of an orange-yell ow
solid. The solid was dissg@veddi n wethanol, filtered through a nedium 20
sintered gl ass funnel, éﬁd trated to a fewm volune as a solid
fornmed. The solid was - filt d with nethanol, and air dried to
give 0.1613 gramof. a tan sol N 8. 4 - 249.6C. Proton COSY NMR
and Cl mass spectral anal yses yere congi st & t he desired product (niz

= 465 by positive ion Cl an = 463 by neydatiwg i op"Q WO 03/ 037872
PCT/ SE02/ 01989 -97 Exanple 23 8-f 4- Met hyl - pi perazj n- 1Lyl ) -4-o0x0-41-
chronene- 2- carboxylic acid ( hoxy- benzot hi azol - 9I )-am de. 5 This
conmpound was prepared from 8- (|4- Met hyl - pi perazi n-1-yl)-4-oxo0-4H chronmene-
2-carboxylic acid hydrochloride (Reference Exanple 1) and conmmercially

avai | abl 6-Methbxyw8y(4-nixahyl qjipdraafl]=y1)- 4ok BI4PE cHroMehlRR - AthoRVEP i€ t1-(26-Exanpl e
12, vyieldi n% a yellow solid. (55 n = 39%, LCMS - mz = 465.3 Exanple 24
10 8- (4- SEgihyl-perpbelin fyDiphenyllAandde- 4H chr onene- 2- car boxyl i ¢ acid

(4- br ogD- phenyt, )-.ani i el reena i T A dET.
8- (4- I\/Eg;) hyl - p?lﬁ)grcg‘g}rpg-&riq vy%‘ﬁr}p %ﬁg(mﬁ@ﬁlr ome es‘e@%%; ﬁaéf‘.‘a%:' 8’4 oxo-4H
hydr ochl onrodené-Refacroxglieadit hpgroehld)ideafie feremmee angld §) avdajoraddreéiadly br ono-

henyl am ne dri S _prepared i anple 1 ielding a yellow solid.
Fl- Oyg :a%%élﬁ@,qc:@@%}yl%aggﬂolgh%yg-p%nﬁpam?ne (%\)Ia)(m%ge as%repaxyed in Example .
12, yielding a yellow solid. (70mg = 49%), LCMS - m/z = 507.5




Exampl e 25 WD 03/ 037872 PCT/ SEO2/ 01989 -98 8- (4- Met hyl pi perazin- |

-yl )-4-0xo0-4H- chronene- 2- car boxyl i c acid nethyl - (4-norpholin-4-yl-

phenyl ) anwoe3/0878¢2- Met hyl - pi per azi n- 1-yl ) - 4- oxo- 4H chr oner€TXE0#0 198X Y| | C
acid (4-norpholin-4- 5 yl-phenyl)-amde (Exanple 1) (0.1046 g, 0.2332 mmol)
was placed in a 10 nL single neck roum@6fl ask under nitrogen. The solid
was dissolved in 2.8 nL of anhydrous DMF. The yel |l ow solution was stirred
at roomtenperature and treated with one portion of sodium hydride (0.011
g of 95%xfmfk 380l ). The mixture evolved gas and becanme a red solution. It
was stirred under nitrogen for 20 mnutes and then it was treated with

i odonet hane (0.015 10 mi, | 0. 033 g,o 0.233 mml ). The m xture was seal ed and
stirred at roomtenperatupe fg g _hours. The reagctjon m xture was
concentrated to renove nost e VF (35 Chathf@®5 m) to give a dark

semsolid. It was treated w fedronqs of. wainer fbllowed by 10 niL of
Y~ driCGed ofer TE gSi unrsul fate, filtered, and
4 gramqh a gw gl ass.. The gl ass was -

ethyl -acetate. The m xture

concentrated to 15. give 0.05

triturated with diethyl eth iltered of f,~and dried under high vacuum .

to give 0.0302 g of a tan solidjwith MP of 245.0 - 246.8 C. Proton NWR and

Cl mass spectral anal yses werg~“consi stent for the desired product (mz =

463 by positive ion Cl). Exangle 26 20 WO 03/ 037872 PCT/ SE02/ 01989 -99

8- (4- Met hyl - pi perazi n-1-yl) - 4- oxo--4H chr onene- 2- carboxylic acid (3 -

- nor phol g ethydty-8-phateytyl-pieraten-1H)-4-og capbehiomenes 2 patpayliradid morpholin-

8- (4- Met hyl - pi perazin-I-yl)-4-oxo0-4H chronene- 2-carboxylic acid

hydr ochl 6Tyi‘BEe“(Yﬁe‘¥r@|dé-nce Exanpl e 1) and 3-norphol i n-4-yl - phenyl amine 5

(R er gnce SRR ISmbHlncRad iR Lo REHIRY 8- (aveitlyPbibATiAl YBI4- G501 T O
chromene-2-carboxylic acid hydrochloride (Reference Example 2) and 3-morpholin-4-yl-

~ phenylamine (Reference Example 18) as prepared in Example 12, yielding a yellow solid..
(80mg = 60%), LCMS - m/z =479.5
Example 39 o

| [:j Q . ‘\/N\/\OH'

10 :
6-Meth<_)xy-8-(4—mefhyl-piperazin-1-yl)-4-oxo-4H-bhromene-2-Carboxylic acid {4-[4-(2-
hydroxy-ethyl)-p,ipérazin- 1-yl]-phenyl}-amide. | '
This compound was prepared from 6-methoxy—8-(4-Methyl-piperazin-1-yl)-4-ox9-4H-
chromene-2-carboxylic acid hydrochloride (Reference Example 2) and 2-[4-(4-amiho-
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



LCVMS - mlz = 449.5 WO 03/037872 PCT/ SE02/ 01989 -100 Exanple 27

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

(3- cyano-womsnptsat . i n-4- yl -phenyl)-am de. 5 This conpouneCmsEopowpar ed
from 8- (4- Met hyl - pi perazi n-1-yl ) - 4- oxo- 4H chr omene- 2-carboxylic acid
hydrochl ori de (Reference Exanple 1) anth7s- am no- 2- nor phol i n-4-yl -
benzonitrile (Reference Exanpl e 15) as prepared in Exanple 12, yielding a
yellow solid. (120 ng 82%, LCVMS - mz = 474.5 Exanple 28 10

8- (4- MvetEwdmpledér azi n- 1- yI) 4- 0x0- 4H- chr omene- 2- car boxyl i ¢ aci d
(3-fluoro-4-norpholin-4- yl-phenyl)-amde. This conmpound was prepared from
8- (4- Met hyl - pi perazin-1 -lyl ) - 4- oxH- 4H chromene- 2-car boxylic acid

hydrochl ori de (Reference® Exan and 3-fluoro-4-norpholin-4-yl 15
phenyl anm ne (Reference Exajp 16) |Jas prepared in exanple 12, yielding a
yel | ow solid. (120 ng = 8Q8Y 5 03/ 037872

hy - pi perazin-1 yI)
. 4- oXx0- 4H-chrorren 2-yl]-met hgnoyl } TRAM Nl leg
pi per azi ne- 1- car boxyl i c ac@rt butyl F TS conpound was pr epar ed
from 8- (4- Met hyl - pi perazi ng1-yl) - 4- oxo- 4H chr o gne- 2-carboxylic acid -
hydrochl oride (Reference Ex |l e 1) and 4-(4-am no- phenyl) - pi per azi ne-
1-carboxylic acid tert-butyl|ester (Reference Exanple 17) as prepared in.
example 12, yielding a yellow sol-id. (260 ng = 53%, LCM5 - mlz = 548.6
Exanpl e &Methoxy—8-(4-methyl-piperazin—1-yl)-4-oxo-4H—chromene-2-carboxylic acid [4-(1-

morpholin-4-yl-methanoyl)-phenyl]-amide. 4

5 This compound was prepared from 6-methoxy-8-(4-Methyl-piperazin-l-yl)-4-oxo-4H;
chromene-2-carboxylié acid hydrochloride (Reference Example 2) and 1-(4-amino-phenyl)-1-
_morpholin-4-yl'-methanone (Reference Example 14) as prepared in Example 12, yielding a
yellow solid. (170mg = 80%), LCMS - m/z = 507.5
Examgle 41

10
6-Methoxy;8-(4-methyl-piperazin- 1-y1)-4-0x0-4H-chromene-2-carboxylic acid (3-cyano-4-
| morpholin-4-yl-§henyl);amide. _
This compound was prepared from 6-methoxy—8-(4-Methyl-piperazin-l-yl)-4-oxo-4H-
chromene-2-carboxylic acid hydrochloride (Reference Example 2) and S-amino-i-morpholin-
15 4-yl-benzonitrile (Reference Example 15) as prepared in Example 12, yielding a yellow solid.
(120mg = 57%), LCMS - m/z = 504.5



10 8-(4- Met hyl - pi perazi n-1-yi)-4-o0xo-4H chronene- 2- carboxylic acid

(4-pi perazin- | -yl- phenyl)-amde. 4-[4-({

1-[ 8- (4- \&Ohwglossrper azi n-1 -yl ) - 4- oxo- 4H chr onen- 2- yl ] - et rem©s¥h2/4198% N NO) -
phenyl ] - pi perazi ne-1-carboxylic acid tert-butyl ester (Exanple 29) (160 ng,
0.3 mml) was 15 dissolved ethyl acetgpg.(20 nmL) and cooled to OC. HO gas
was bubbled in slowy for 2 mnutes. A solid began to precipitate. Methanol
(3-4 nL) was added to dissolve this solid and HO gas was bubbled in for
anot her 1 . The m xture was concentrated under. reduced pressure.and
trituratggg%ﬁg%ﬁgther and dried under vacuumto yield a tan solid (100 nyg,
76% . LCMS/ mlz = 448.6 WD 03/ @B7872 PCT/ SE02/ 01989 -102 Exanple 31

6- Met hoxy- 8- (4- met hyl -gi perazi gt 1- yl ) - 4- oxo- 4H chr onene- 2- car boxylic acid
(4-norphol i n- 4-yl - pheén Ny de
6- Met hoxy- 8- (4- Met hyl - pi @ i 4- 0X0- 4H- chr onene- 2- car boxylic acid
hydr ochl ori-de (Reference cAn ) 8.5 mml ), TBTU (5.5g, 17 mmol),
1- hydroxybenztriazole (2. met hyl am nopyri di ne (0. 05g,

catalytic) and conmmerci i : Narzﬁ-4-yl-aniline (1.66g, 9.3
mmol ) were dissolved in IE gt hyl f or mam de (1Q0 . Triyethylamne ( 3.5
m., 25 mmol was -added an [\I's m xture 10 stiry enperature for
17 hours. The reaction m'X|ure was concentrated und vacuum and the

resi due was partitioned between chl orof orm (400 nlL).Qind Saturated aqueous

sodi um bi b 5 ... The, organj c.| ayer separated, dried
(azson PR B Bofedit- i et ey et ue vas
puri fi edadihol-PhEHTHLSIPERRAY-100ArEd Ky i€ Aci8 kdt-BatyVedidy. 2 5% met hanol in ,
chloroformand then triturated with ether to yield a yellow powder. (1.6 g
= 39% 5 15 LCNs 6-mpthoxy-8FBmSthyppipergin- D3B-4coxE4Hmhiremgre-2-carboxylic acid

6- Met hoxy- 8- (4~ et - DI I N-ovl 1Y) 5 - hy.o e--a_oxlicacid

o Mo Bl R BSSARYE o 1 R R S BB s P
flask under nitrogen and it was dissolved in 50 ml of DMF. The solution was treated with
triethylamine (1.22 mL, 8.79 mmol) followed by HOBT hydrate (0.90 g, 5.9 mmol) followed

by TBTU (_1.88 g, 5.9 mmol) and then followed by DMAP (0.056 g, 0.46 mmol). The mixture

10 was stirred for 10 minutes and then it was treated with 4-(4-Amino-phenyl)-piperazine-1-
carboxylic acid tert-butyl ester (Reference Example 17) (0.81 g, 2.9 mfnol). The mixture was
stirred for 15 minutes and then it was treated with‘triethyllamine‘(OAl mL, 2.9 mfnol). 'fhe
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. I'

. Proton NMR and CI mass spectral analyses were consistent for the desired product

20 (m/e=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).



20 Thi s conpound was prepared from

6- Met hoxy- 8- (4- net hyl - pi perazin-1-yl)-4-oxo-4H chronene-2-carboxylic acid
hydr ochl owbDde/0§Bef er ence Exanpl e 2) and 4- (4- et hanesul f orgir/SWR/AB8D37872
PCT/ SE02/ 01989 -103 pi perazin- 1 -yl)-phenyl am ne (Reference Exanple 12) as
prepared in exanple. 1, yielding a thbgw/solid. GC/Ms (BI, M) mz = 556
Exanple 33 CI 5 e

6- Met hoxy- 8- ( 4- Met hyl - pi per azi n-1-yl) - 4- oxo- 4H chr onene- 2- car boxylic- acid
(3- chlor%f K?h0|ln 4-yl - phenyl) am de. This conpound was prepared from
6- Met hoxy-’-‘é—r-r{ﬂgrre- = t hyl - pi perazi n- 1-yl ) - 4-o0xo0-4H chronene- 2-carboxylic acid
hydrochl ori de (Reference Exanple 2P and commercially available

3- chl or o- 4- nor phol i n-4-yl - gheny| anijne (Maybrl dge) as prepar ed in Exanpl e
12, 10 yielding a yell owS0oMNd , 31 LCMS - - mz 513.5 Exanple 34
6- Met hoxy-. 8- (4- net hyl - pi 'per 3 0X0- 4H chr onene- 2- car boxylic acid

(3-fluoro-4- norpholin-4-yl-phe N N5 ~Zhi s conpound was prepared
from 6- met hoxy- 8- (4- Met hyl - p| perazin-1-tyl ) - 4 0- 4H chronene- 2- carboxylic
acid hydrochl oride (Referenc nple 2 and N 4- mor phol i n-

4-yl| - phenyl am ne (Reference E Ie 16) as prepared in Exanple 12, yielding
a yellow solid. (55ng= 61%, mz = 497.5 V\%@M‘G?S?Z PCT/ SE02/ 01989

-104 Exanple 35 rlu _
6- Met hoxy- 8- ( 4- et hyl - pi per azi n-1- yI) 4- 0x0- 4H chr onene- 2- car boxylic acid

2- et ho § red
o 6 e R e R e B L A R B R P
aci d hyddediphemyldem{deef er ence Exanple 2) and commercially available

2- et gy~ 4- L gl oy 46 XhaRS ARG 638001 30 PLEDRL A ESGR! © 12

methanoyl}-ammo)-phenyl]-plperazme-l -carboxylic acid tert-butyl ester (Example 42) (0.792

gram, 1.37 mmol) was placed in a 50 ml round flask under nitrogen and it was dissolved in 15
ml! of methylene chloride. The solution was treated with 15 ml of trifluoroacetic acid (1 95 -
mmol) to give a dark solution and it was stirred at room temperature for 18 hours. It was

10 concentrated to givc 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, wa'shedl 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, MP = 203.6-204.7 C.

' Proton NMR and CI mass spectral analyses were consxstent for the desired product

15 (m/z 478 by posmve ion CI and m/z = 476 by negative ion CI). - '

Example 44-54 '

The following_exémples were prepared in parallel by acylation of 6-methoxy-8-(4-
methyl-piperazin-1 ;yl)-4-oxo-4H-chromcne-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
A 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 HCIL Each tube was then tré_ated with an acyl chloride, sulfonyl chloride, or isocyanate (2

equivalents of each) followed by a little more methylene chloride. The tubes were sealed



yielding a yellow solid. (55ng = 38%, LCM5 - nmfz = 510.5 Exanple 36 10

6- Met hoxy- 8- (4- net hyl - pi perazi n-1-yl) - 4-oxo-4H chronene- 2- car boxylic acid
(4- thi onwopBoBism2 4-yl - phenyl ) -am de. This conpound was preFsEeZIoHBDM

6- met hoxy- 8- (4- Met hyl - pi perazi n-1 -yl )-4-o0oxo0-4H chronene-2-carboxylic acid
hydrochl ori de (Reference Exanple 2) angyg-thionmorpholin-4-yl- 15

phenyl am ne (Reference Exanple 13) as prepared in Exanple 12, yielding a
yellow solid. (99ng = 71 %, LCMS - nlz = 495.5 WO 03/ 037872

PCT/ SE02{,Qe? Sfrog 40 anE¥BFR B5r3 hours at room temperature. The mixtures were then oFened
6- Met hoxy- 8- (4- rret ‘hyl - pi perazi n- 1-yl ) - 4- oxo- 4H- chr omene- 2- car boxylic acid

[ 4- (2, 6- ant] westérWithrabquh 4 lequivaleyts X 0.08 enpol) obR§ dasangnertesn (pomprtamine®s
d fr th th

P bremeT i B FANGIEF AN BRSO e i FRogec LheiR res wase sepfd and

commer ci adrked foRY 3inbaR)! ﬁd%énzﬁlﬁ“réﬂ ar?éch¥llntmar§1md donfenttated 0! t ﬁ@bfbeucts |

(Maybridge) as prepared in Exanpl e yielding a yellow solid. (70my =

499%) , hﬁdf/ee proghets wewhaacmz%bwmmmpsmtmﬁmandlwe E«mdﬁbévless »
6- Me 4H
(- ror phirst tanspmilbPSPRE, Fhé cfmbadh SR SLAITRNG: Shriitidine °©

6- met hoxyssdy fod-dMethinhtigh ES-BIZ idceptdt bindin® ¥ Hmdkids atb sels@ngied: car boxylic acid
hydr ochl or| de (Reference Exanpl e 2) and 3-nor phol i n-4-yl- phenyl am ne

( Ref er enEZamplefid e 18) as _prepar ed in Exanple 12, yielding a yell ow sol i d.
(80ny = 60% LCMS - mz = 479. iy Exanple 39 ~\O—|

N
o e

. . . )
10 6'7Methoxy-8-(4-methyl-piperazin- 1-yl)-4-oxo-4H-chromene-2-carboxylic acid [4-(4-

propionyl-piperazin-1 -yl)-pherlyI] -amide. . |

This compound was prepared from 6-methoxy-8-(4-methyl-piperazin-1-yl)-4-oxo-4H- _

chrom_ene-Z-cérboxylic acid (4-piperazin-1-yl-phenyl)-amide (Example 43) and cemmercialiy

available propionyl chloride (Aidrich) via the parallel synthesis described above. MS - base |
15 peak at m/z =534 by positive ion CI ' |

Example 45

N : ,
() L
N N
|
6-Methoxy-8-(4-methyl-piperazin-1-yl)-4-oxo0-4H-chromene-2-carboxylic acid [4-(4-ethane
sulfonyl-piperazin-1-yl)-phenyl]-amide. MS - base peak at m/z =570 by positive ion CI |



10 6- Met hoxy- 8- (4- net hyl - pi perazi n-1-yl ) - 4- oxo-4H chr onene- 2- car boxyl i c
acid { 4-[4-(2- hydroxy-ethyl)-piperazin-1-yl]-phenyl.} -amde. This
conpound wav3psmspar ed from 6- met hoxy- 8- (4- Met hyl - pi per azi RCITASEDI/61W8DX0- 4H-
chronmene- 2- carboxylic acid hydrochl oride (Reference Exanple 2) and
2-[4-(4-am no 15 phenyl)-pi perazin-I-yhjtethanol (Reference Exanple 19) as
prepared in Exanple 12, yielding a yellow solid. (80ng = 60%. np =
211.5-212.2 (dec.), M5 - base peak at m'z =492 by positive ion and nz
=490 by negat THig compobid W2 Pr3pAed &ém PREHDK)B-ALASHy!- ﬂl@ZraEPﬁalfTEIDﬂ -Hd-4H-

6- Met hoxy- 8- (4- et hyl - pi perazi n- 1-yl ) - 4- oxo- 4H chr onene- 2- car boxylic acid
[ 4- (1- nBREmMENE-A- CAIbpMﬁ%@%mnmpytasWe {-pheayrDcpanide (Bample biyand semmescially

e S S s,

1- (4- am EQambRMg ) - 1- nDrpholln 4-yl - met hanone (Reference Exanpl e 14) as -
prepared I n Exanple 12, yieldin%)a yel I'ow solid. (170ng = 80%, LCMS - mz
= 507.5 Example 41 10
6 Met hoxy- 8- (4- et hyl -
(3-cyano-4- norphol i n"4- y
6- met hoxy- 8- (4- Met hyl - pi p
hydrochl ori de (Reference Ex §
4-yl -benzonitrile (ReferencT&Exanple 15) gL ep d in Exanple 12,
yielding a yellow solid ng = 57%, LCNG +(%$2]: 504.5 WD 03/037872 -
PCT/ SE02/ 01989 - 108 ExaanE: o L\va /

AN

00

yl ) -'4- oxo- 4H- chr onene- 2- car boxyl i c aci d

am de. This conmpound was prepared from
| ) - 4- oxp; 4H chronmene- 2-car boxylic acid
: Y no- 2- mor phol i n- 15

N~
6-Methoxy-8-(4-methy1-piperazin-l-yl)-4-oxo-4H-chrom¢ne-2-carboxylic acid [4-(4-
dunethyl sulfamoyl-piperazin-1-yl)-phenyl]-amide. |
This compound was prepared from 6-methoxy-8-(4- methyl-p1perazm—1 -yl)-4-oxo0-4H-
chromene-2-carboxylic acid (4-piperazin-1-yl-phenyl)-amide (Example 43) and commercially
10 available dimethylsulfamoyl chloride (Aldrich) via the pﬁrallel synthesis described above. MS
- base peak at.m/z =585 by positive ion CI ' '

Example 47

G TG

4-[4-({1-[6-Methoxy-8-(4-methyl-piperazin-1 -yl)-4—oxo-4H-chromen-Z-yl]-methanoyl}-
15 arnino)—phenyl]-piperazine-1-éarboxylic acid dimethylamide. |
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 dimethylcarbamyl chloride (Aldrich) via the parallel synthesis described above. MS
- base peak at m/z =549 by positive ion CI
20



4-14-({
1-[ 6- Met hoxy- 8- (4- net hyl - pi perazi n-1-yl ) - 4- oxo- 4H chr onen- 2-yl ] - net hanoyl }
- am no) -woaaybisspi per azi ne-1 -carboxylic acid tert-butyl es€TsEN2/6195he
6- met hoxy- 8- ( 4- met hyl - pi per azi n-1-yl) - 4- oxo- 4H chr onene- 2- carboxylic acid
hydrochl ori de (Reference Exanple 2) (13f4-9, 2.93 mmvol) was placed in a
250. m 3-neck flask under nitrogen and it was dissolved in 50 m -of DW.
The solution was treated with triethylamne (1.22 ni, 8.79 nmol) foll owed
by HOBT Eyﬂﬁgke;s(O 90 g, 5.9 mmol) followed by TBTU (1.88 g, 5.9 nmol) and
then fol Towe y DVAP (0.056 g, 0.46 mmol)..The mixture 10 was stirred for
@ ed with 4-(4- Am no- phenyl) - pi.perazi ne-| -
¢ (Reference Exanple 17) (0.81 g, 2.9 mmol).
inutes and then it was treated wth
xture was stirred at room

i a owmcentrated (1 mm Hg pressure, 45
C bath) to give a dark |iqid. The Sonce ate was treated with 80 nL of 15
sat urat ed aqueous sodi unﬁ X ed with ethyl acetate

I

rbonat® and™
form ng a suspended ye olidin the orgarjic Iftyer The solid was
filtered off, washed vm'thé’ ethyl ether, wash h.yater, and vacuum

The mxture was stirfed
triethylamne (0.41 ni,
tenperature -for 18 hours

dried (0.1nm Hg pressure 25C) to give 0.36 gram of \yefllowsolid, M P.
= 232.3-232.8 C Proton NMR and C- nass spectral ar@l yses wer e consi st ent

for the desired produc g = 578 blg positive ion Cl and mle = 576 by
negat i vetHibhl o eﬂ‘ﬁéyﬁc{ﬂé@i’} Yll‘%l?@laﬂ%alsy )@T?Xé)c‘i%ﬁh{%@ezﬂlﬂﬁetéﬁm} acet at e,

dried ov seﬁ?@%ﬁﬁ%ﬁ&lagﬁ%ﬁrb&gm g&ggm %ﬁqgl goncentrated to give 1.35 gram

of a dar was triturate ‘ethyl ether and allowed to
stand &t roonThieomepatndreasgsearabfromd 6-methorly- 83|(I4&nahyli-pipmzinﬂi yi-drea-4H S

washed wi.th die et .her nd vacu mdr| ed._at .ro atyre to e

0 anse ehnntnes S S isig Qoplperasier Hiie Heerip Ao Erarats LoansemeBHar Lt ent
for the Q@ﬁhﬂ@@th@fﬁ%ﬁhat@?\@mhﬁ%@ R parP R s{nHesid @RchbedNavdM Z = 576 by
negative ion Cl WD 03/ 037872 CT/S 2/ 01989 -109 Exanple 43

6- Met hoxlyLSg- b(a&ﬁn@khym/pﬁl@rb)zpmtwbx)cl- 0X0- 4H- chr oneéne- 2- car boxyl i ¢ aci d
(4-pi perﬁm 1 yl - phenyl ) - ami de.
mple 49’

o
N 0] '
[Nj K/NW/O
10 | | | 0 -
4-[4-({1 -[6-Methoxy—8-(4-méthy1—piperazin— 1 -yl)-4‘-oxo-4H—ch_romen-2-yl]-methanqyl }-.
amino)-phenyl]-piperazine-1-carboxylic acid cyclohexylamide.
This compound was prepared from 6-methoxy-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-
chromene-2-carboxylic écid (4-piperazin-1-yl-phenyl)-amide (Example 43) and commercially
15 available cyclphexyl isocyanate (Aldrich) via the parallel synthesis described above. MS -
base peak at m/z =603 by positive ion CI '



5 The 4-[4-({

1-[ 6- Met hoxy- 8- (4- net hyl - pi perazi n-1-yl) - 4- oxo- 4H chronen- 2-yl ] -

nmet hanoy| Weoagiosmsy2 phenyl ] - pi per azi ne- 1-carboxylic acid terCTlsEdyd1985t er
(Exanple 42) (0.792 gram 1.37 mml) was placed in a 50 m round flask
under nitrogen and it was dissolved in 113_ m of nethylene chloride. The
solution was treated with 15 m of trifll oroacetic acid (195 mmol) to give
a dark solution and it was stirred at roomtenperature for 18 hours. It was
10 concentrated.po give a brown foam' The foamwas treated with 30 m of
sat ur at e@a-q-opetrus sodi um bi carbonate and it was stirred at'room
tenperature as a yellow solid fOornmed. The solid was filtered off, washed
several tines with wat ied and dried under high vacuum (0.1 nm Hg
pressure) to give: 0. : yellow solid, MP. = 203.6-204.7 C
Proton NVMR and Cl mass spg al yses were consistent for the desired

product 15 (mz = 478 by pgsith 0 n12 = 476 by negative ion
Cl). Exanple 44-54 The foll bw ng exanpl =@ e prepared in parallel by
acyl ati on of 6-methoxy- 8- met hyl Opi peraz J/\ '

ar eral zin-

-yl)-4-o0xo0-4H chronene- 2-carbpxylic acid (4-pi -yl -phenyl) -
am de- (Exanple 43) in an aut Quest syntheSizeN, 2 pi per azi ne side

chain was derivatized in pdajfallel fashion using el eygn er ent
commercially avail abl e acylating and sul fonating reggents. The resins used
were Argonaut Tech polystyrene am ne resins. Each 5 ml Quest tube was

char ged [k {0-[6-Methoxgr8(D-niRily]-pipeedzin-diyl t4rex st bl tliromeiN2 bl pimpthaaayi he and
3nml of nmethyl.ene | oride followed. by 4 equival ents (0.08 mmol) of PS-DI EA
esi n ( QRTSTOEIThEREEA e PO LPEUAUBIGe 25 O EAch tube vies
then treat ed "I‘hﬁsh:o%bo?ﬁd/ ll»va§B{jeﬁéﬂe@%vogr?&'ﬁe‘&@k'y-@(ﬂ-ﬁi@ﬂﬂf—pip@fazhﬁP-‘}Mﬁﬂ@icfi-_ﬁlg-z

equi val ents of each) followed by a little ndre nethylene chl ofi"de.
t ubes werchroseear GecaOxyl¢ 0874 pifeGRISEYRPBardEBamitie (Examipe 4B) andogemercialdy

stirred for. hours at room tenper at . ,Jhe m xt ures re then apened and
reatod WIS ops e il i B Pttt oS ReRBR | ey
am ne PSMS$ ebisR)pehloatShRVLDELPRSitBGESE1.acyl ating or sul fonating reagent. .
The m xtures were sealed and stirred for 1.5 hours and then filtered

di rect | y ExampleSh| s and concentrated to give the products. 5 The products
were characterized by HPLC massyspectral analysis and were found to be

_0

' 0
| ‘
N s
10 | © o
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)-4-0x0-4H-
chromene—z-carboxylic acid (4-piperazin-1-yl-phenyl)-amide (Example 43) and commercially”
15 availéble 1-pyrrolidinecarbonyl chloride (Aldrich) via the parallel synthesis described above.
MS - base peak at m/z =575 by positive ion CI.



greater than 90% pure by HPLC. The conpounds were submtted to the 5-HTlIb
bi nding assay for determ nation of 5-HT receptor binding affinities and
sel ecti viwpeg/03m8xanpl e 44 0 10 PCT/SE02/01989

6- Met hoxy- 8- (4- met hyl - pi per azi n-1-yl) - 4- oxo- 4H chr onene- 2- carboxylic acid

[ 4-(4- propionyl-piperazin-|-yl)-phenyjjganm de. This conpound was prepared
from 6- met hoxy- 8- (4- et hyl - pi perazi n-1-yl)-4-oxo-4H chronene-2-carboxylic
acid (4-piperazin-1- yl - phenyl ) -am de (Exanple 43) and connercially

avai | abl isgnyl chloride (Aldrich) via the parallel synthesis described
above. @%ﬁﬁ@@ggg 15 peak at nmlz =534 by positive ion C Exanple 45

6- Met hoxy- 8- (4- et hyl - pi per azi ©- 1-yl ) - 4- oxo- 4H chr onene- 2- carboxylic acid
[4- (4-ethane sul fonylgpi -l -yl)-phenyl]-am de. M5 - base peak at nfz

=570 by positive i on”Cl YO B$7 037872 PCT/ SE02/ 01989 -111 This conpound was
prepared from 6-net hoxy-§ rN per azin-1-yl)-4-oxo0-4H
chronene- 2- carboxylic acid o VA - phenyl’) -am de (Exanple 43) and

comercially avail abl e et hanesul f gnyl ide (Aldrich) via the parall el
synt hesi s described abov anpl e ~46 5 /”\n :

6- Met hoxy- 8- (4- net hyl - E:ra in-1-yl)-4-oxo-4 hrlomene- 2- car boxylic acid

[ 4- (4- dinethyl sulfanny erazin-1-yl)-phe NwQAthzmis conmpound was
prepared from 6-net hoxy-8-(4-nethyl - pi perazin-1 -yl )#4-oxo- 4H

chronene- 2- carboxyllc aci d’ (4-pi perazi n-1-yl - pheny )quIde (Exanpl e 43)  and

come o4l endS bbbl el DpLepld st Rilen ool Aty e
ion G (propame-2-sélfonylNpiperazin-1-yl]-phenyl}-amide.

5 This compound was prepared from 6-methoxy-8 (4-methyl plperazm- -yl)-4-oxo-4H-
chromene-2-carboxylic acid (4-piperazin-1-yl-phenyl)-amide (Example 43) and commercially
available .ivsopropylsulfonylonyl chloride (Aldrich) via the parallel synthesis described above.
MS - base peak at m/z =584 by positive ion CL
Example 53 | |

o
N O _
[ ] | K/N
10 - ~ © |
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-S (4-methyl-p1perazm-1 -yl)-4-oxo- 4H-
chromene-2-carboxylic acid (4-p1pera_zm-1-yl-phenyl)-amxde (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 CI.



4-14-({

1-[ 6- Met hoxy- 8- (4- net hyl - pi perazi n-1-yl ) - 4- oxo- 4H chr onen- 2- yl ] - met hanoyl

}- 15 amwo)o3pbmnyl | - pi perazi ne-|-carboxylic acid di net hylpamSie2/0ibR9 s
conpound was prepared from 6-nmet hoxy- 8- (4- nethyl-piperazin-I-yI)-4-oxo-4H—
chromene- 2- carboxylic acid (4-piperazipd:-yl-phenyl)-amde (Exanple 43) and
commercially availabl e dinethylcar barry} chI oride (Aldrich) via the

paral l el synt hesis descri bed above. M5 - base peak at nlz =549 by positive
ion O 2p4 Q%QOB?B?Z PCT/ SE02/ 01989 -112 Exanple 48 0 4-[4-({

1-[ 6- Met - met hyl - pi perazi n- 1-yl ) - 4- oxo- 4H-chr onen- 2-yl ] - met hanoyl }
- am no) - phenyl] p| perazi ne- 1- caftboxylic acid ethylanide. 5 This conpound
was prepared from 6-nmet hgxy- -(4 et hyl - pi perazi n-1-yl)-4- oxo- 4H

chr onmene- 2- carboxylic acid yi pethazi n-1 -yl - phenyl ) -am de (Exanple 43) and
comercially available et anatﬁ (Aldrich) via the paralle

synt hesi s descri bed above. M pESeNpea z =r5ﬁ§‘@y positive ion Cl.
Exanple 49 10 0 4-[4-( {

1-[ 6- Met hoxy- 8- (4- net hyl - {z jzm I (?/I) nmen- 2-yl ] - met hanoyl } -

am no) - phenyl | - pi per azi - carboxylic aci cycl ohexyl am de. Thi-s
conmpound was prepared fro t hoxy- 8- (4- met hyp pi perazin-1-yl)-4-oxo-4H
chronmene- 2-carboxylic acid ( - pi perazin-1-yl -phenyl)-anm de (Exanple 43) and
commercially 15 avail abl e cycl ohexyl isocyanate (Al drich) via the parall el

8 %?82‘73; '72 et g‘l-zdgtd-()lggﬁ’%lpep@m-l ?%49 o?@—@i‘l Aol de- 788 o RMiPRY {4- [’4’3(1' on ¢ WO
morphohn-4-yl -methanoyl)-piperazin-1 -yl]-phenyl}-armde _ :
5 This compound was prepared from 6-mcthoxy-8 (4-methyl-piperazin-1-yl)-4-oxo-4H-
chromene-2-carboxylic acid (4-piperazin-1-yl-phenyl)-amide (Example 43) and commercially
available morpholine-4-carbonyl! chloride (Aldrich) via the parallel synthesis described above.

MS base peak at m/z =591 by positive ion CI.
Example 55

0]
N 0
() @

10 _ |
6-Fluoro-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid (4-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 Examplé 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 '



4-14-({I

- [ 6- Met hoxy- 8- ( 4- net hyl - pi perazi n-1| -yl ) -4-o0oxo0-4H chronen- 2-yl ] - net hanoyl } -
am no) - phwoyBp3sirper azi ne-1 - carboxylic acid cycl opent yl anPde&/SEB2/Til8%s
conpound was prepared from 6-nmet hoxy- 8- (4-net hyl - pi perazin-1-yl)-4-oxo-4H
chronmene- 2-carboxylic acid (4-piperazintd=yl-phenyl)-am de (Exanple 43) and
comercially available cycl opentanecarbonyl chloride (Aldrich) via the

par al | el synt hesi s descri bed above. MS - base peak at mz =574 by positive

ion Cl: less651 10 O

6- Met hoxy 8- !4 met hyl - pi perazi n-1-yl) - 4- oxo- 4H chr onene- 2- carboxyl ic acid
{4-[4-(1. pyrrolidin-1-yl-neth&hoyl)-pi perazin-1-yl]-phenyl } -amide. This
conpound was prepared fFom &< nmethoxy- 8- (4-net hyl - pi perazi n-1-yl)-4-oxo-4H
chronene- 2- car boxyl i c aci | i pgrazi n-1-yl - phenyl ) - am de (Exanpl e 43) and
commercially - 15 avail abl'€ i dijgeca bonyl chl ori de (AI drich) via the
paral |l el synthesis descri bey :
ion . WD 03/037872 PCT/S _
6- Met hoxy- 8- (4- et hyl - pi p ahn- 1- yl) - 4- ) hroyrene- 2- car boxylic acid
{4-[4- (propane-2-sul fonyl)-pijperazi n-1-yl]-phgnyl -amde. 5 This
conpound was prepared fromg“net hoxy- 8- (4-met hy \ega/m n- 1-yl)-4=o0xo0- 4H
chronene- 2-carboxylic acid (4-piperazin-I-yl- phenyIQ) alg de (Exanpl e 43) and
comrercially avail able isopropyl sul fonylonyl chloride (A drich) via the
par aIC: el 6$E§</mdsl-?s(ng%etﬂﬁmpmﬂnabﬂya-oxohﬁ{-chmeaewtb@ayhmazld{w4 by positive
ion anpl e

6- Met hox?’f@a’(‘%m{f@@)ﬂ;ﬂlpeﬁ%a}ﬂ) -phenylltamide.ox0- 4H chr omene- 2- car boxyl i ¢ acid {

oL e B RSO bl e g o

chrornene-Z-carboxyllc acid hydrochlonde (Reference Example 3) and 4-(4- methanesulfonyl-

piperazin-1-yl)-phenylamine (Reference Example 12) as prepared in Example 1, yleldmg a
yellow solid. MS (M+H) m/z = 544

Example 57

@)
N : o : :
EN] g
10 | ' | o
6-Fluoro-8-(4-methyl-piperazin-1-yl)-4-oxo-4H- chromene-2 carboxyhc acid [4-(4- acetyl-
piperazin- -yl)-phenyl]-amlde _
This compound was prepared from 6-Fluoro-8-(4-methy1-piperazin-1-yl)-4-oxo-4H-
chromene-Z-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



chronmene- 2-carboxylic acid (4-piperazin-I|-yl-phenyl)-amde (Exanple 43) and
commercially 15 available isobutyryl chloride (Al drich) via the parallel
synt hesi swoasosished above. M5 - base peak at mz =548 byPposiEvt/vess on Cl
WO 03/ 037872 PCT/ SE02/ 01989 - 115 Exanpl e 54

6- Met hoxy- 8- (4- et hyl - pi perazi n-1-yl ) -.419%0- 4H- chronene- 2- car boxylic acid {
4-[4-(1- norpholin-4-yl-nmethanoyl)-pi perazin-1-yl]-phenyl }-amde. 5 This
conmpound was prepared from 6-net hoxy- 8- (4-net hyl - pi perazin-1-yl)-4-oxo-4H
chromenegdagRibexyl i ¢ acid (4-piperazin-1-yl-phenyl)-anm de (Exanple 43) and
connerciaTTgﬁiavailable nor phol i ne- 4- carbonyl chloride (Aldrich) via the
paral |l el synthesis described aboveQ M - base peak at mz =591 by positive
ion Cl. Exanple 55 10 ,
6- Fl uor o- 8- (4- net hyl - pi per azf

4- 0x0- 4H chr onene- 2- carboxylic acid
S CRMPO nd V&S prepared from
romene- 2- car boxylic acid
D oI i n-4-yl 15 phenyl ani ne
nmphe1, eNding a yellow solid
PCT/ SE02/ 01989 -116 ! Exanpl e 56
6- Fl uor o- 8- (4- net hyl - pi peraz -yl )-4-o0xo0-4H- chr @- 2- car boxylic acid
[ 4- (4- met hanesul fonyl - pi perazi n- | -yl)-phenyl]-amde. ‘5 This conpound was
prepared from 6-Fl uoro- 8- (4-met hyl-pi perazin- 1 -yl)-4-oxo0-4H
chr Oﬁeneaarlﬁﬁﬁtgomnkeﬁlyﬁff Aradi 95 -9t d-88-hERh&leneab&EIARRLR (3)chRiR6L4-
4- (4- net hanesul f onyl - “pl per azi n= "1-yl') - phenyl am ne (Reference Exanple 12)
as pr epamsgphalinBechphenyl);anyidel ding a yellow solid. M5 (MtH) mlz = 544
5 6-Fluoro-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid '
hydrochloride (Reference Example 3) (150 mg, 0.43 mmol), 1-hydroxybenzotriazole (140
~ mg, 0.9 mmol), O-(1H-Benzotriazol-1-yl)-N,N,N',N'-pentamethylene-uronium
tetrafluoroborate (290 nig, 0.9 mrriol), 4-(dimethylamino)pyridine (10 mg, catalytic),
triethylamine (0.2 mL, 1.5 mmol), and commercially available 3-chlofo-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 résulting mixture was
, sti;red 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
O
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6-Fluoro-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 6-Fluoro-8-(4-methyl-piperazin-1-yl)—4-oxo-4H-
chromene-2-carboxylic acid hydrbchloride (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



Exanple 57 10 O

6- Fl uor o- 8- (4- net hyl - pi per azi n-1-yl) - 4- oxo- 4H chr onene- 2- car boxylic acid
[ 4- (4- acewglos/opisper azi n- 1-yl ) - phenyl ] -am de. Thi s conpoun@ChsEopeegar ed
from 6- Fl uor o- 8- (4- net hyl - pi perazin-I|-yl)-4-oxo0-4H chronene-2-carboxylic
acid hydrochl oride (Reference Exanple.3jgand 1-[4-(4-amno 15

phenyl) - pi perazi n-1-yl]-ethanone (Reference Exanple 11) as prepared in
Exanple 1, yielding a yellowsolid. M (MtH) nfz = 508 WO 03/037872

PCT/ SEO2kQ4dH 60117 Exanpl e 58 :
6- Fl uor o- 8- E 4- et hyl - pi perazi n-1-yl ) - 4- oxo- 4H- chr onene- 2- car boxyl i c acid

(3-chl oro-4- norpholin-4-yl- phenyl'-anlde 5

6- Fl uor o- 8- (4- net hyl - pi per azi < 4- 0X0- 4H chr onene- 2- carboxyllc acid
hydrochl ori de (Reference Exa u 150 ny, O. 43 nnDI)

1- hydr oxybenzotri azol e (140 't 1407
O (1H Benzotri azol -1-yl)-N, N N
tetrafl uoroborate (290 ngy, no) pyri di ne (10 ny,
catalytic), triethylamne (0 1 5 nnDI) égg/ ommercially avail abl e
3-chl oro-4-norpholin-4-yl 10 p ylanlne (Maybri dgeé) were dissolved in

di net hyl formam de (2.5 nL) and Istirred at room t enperature overni ght. At

17 h, vvater (20 nL) was .added and the resulting m xture was _stirred for
15-30 ni f; lbme-SMﬁh@-ma%ravacluﬂwquﬁ@aroameﬂn@rb@@ila e dASHR-ui t

water a a yell ow powder (220 ng = quantitative
yi el d). E‘%@gmq‘n#l%ehgﬁh@dedaanpl e 59 15 '
6- Fl uofo- 8- (4Thmtcb1y1be\mdpeasqzeparéd frbin-64F e mo- 841 -aietlgipiper&in-d b4 pko-@Haci d

3-f ph , fror

CH uor oSomsiere Ao S R ench e A e B el o
hydrochl @M-@@nzfoﬁﬁﬁﬁér(%ﬁ?erﬁé Eﬁmﬂnﬁle@S) §§\€re§arf:h WEQ&erlH‘SBPﬁ@Mld@’a yelow sohd

4-yl - phenyl am ne (Reference Exanple as prepare in Exarrp e 58, yielding

a yel | omZH8img=99%). LC/MS - m/z 4925

Example 61
0 N (\
[Nj 0 N\/?
N ' .
I

6-Fluoro-8-(4-methyl-piperazin-1 -yl)-4-oxo-4H-_chrpmene-2-carboxylic acid [4-(1-

mef ene uron| um
dra

10

morpholin-4-y1¥methanoyl)-pheny1]-amide.
This compound was prepared from 6-Fluoro-8-(4-methyl-piperazin-l-yl)-4-oxb-4H-
chromene-2-carboxylic acid hydrochloride (Reference Example 3) and l-(4-amino-phen)"1)—l-
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



(210 mg = 99% . LC/ M5 - mz = 485.5 WO 03/037872 PCT/ SE02/ 01989 -118

Exanpl e 60

6- Fl uor o-Wo(0d/amuhyl - pi perazi n- 1-yl) - 4- oxo- 4H chr onene- 2- eamisexyhiogy aci d
(3-cyano-4- norpholin-4-yl-phenyl)-amde. 5 This conpound was prepared from
6- Fl uor o- 8- (4- et hyl - pi perazi n-1-yl)-41pxo0-4H chronene-2-carboxylic acid
hydrochl ori de (Reference Exanple 3) and 5-am no-2-norpholin

4-yl -benzonitrile (Reference Exanple 15) as prepared in Exanpl e 58,
yielding a yellow solid (210 ng = 9% . LCOMS - mlz = 492.5 Exanple 61 10
6- Fl uor o- 8- (4- net hyl - pi per@gi n- - 4- 0x0- 4H chr onene- 2- car boxyl i ¢ acid

[ 4- (1- norpholin-4-yi - net hanoy -am de. This conpound was prepared
from 6- Fl uor o- 8- (4- net hyl - pi p&r a | No4-Q9x0-4H chronene- 2-car boxylic
aci d hydrochl oride (Reference EXanfPe 3J) ai (4-am no- phenyl )-1- 15
nor.phol i n- 4-yl - met hanone "( Ref erepce Exanpl & 14k a repared i n Exanpl e 58,
yielding a yellow solid (220 g quantitative yfeld). LM - mz = 495.5
Exanpl e 62 WO 03/037872 PCT/ S 1989 -119 Y

6- Met hyl - 8- (4-net hyl - pi perazi n-{-yl) - 4-o0xo0-4H chronene- 2- carboxylic acid
(4- nmor phol i n-4- yl -phenyl)-anm de. This conpound was prepared from

6- Met hyl 6 §1dyi Bl EpI- lﬂﬁéxﬁﬁhnr ynw 3xo44ﬁ2&9:cﬂ1|fé'n652 sé}s&{me%c% (@-%c%?ﬁ?f&ld g acid
hydr ochl ori1 de (Ref erence” Exanp and 4-norphol i n-4-yl - phenylam n

(Ref er enxia)lﬁmdbfpmem) as pr epar ed in Exanple 1, yielding a yellow solid. °
LCMS - mz = 'ﬁﬁé g’p 6 1 i 4

6- Met hyl - 8- (4= f?fi}ll’"—%‘l a‘éﬁﬁaﬁpﬁf?@?‘j‘- Mepy-if-a bRrerazind il preéthci d

[4-(1-5 chromene-2-carboxylic acid hydrochloride (Reference Example 4) and 4-morpholin-4-yl-

phenylamine (Reference Example 20) as prepared in Example 1, yielding a yellow solid.
'LCMS - m/z =463.6
Example 63

10 6-Methyl-8-(4-methyl-piperazin-1 -yi)-4 oxo-4H~éhromene;2-carboxylic acid [4-(1-
morpholin-4-yl- methanoyl)—phenyl]-amlde :

This compound was prepared from 6-Methyl-8- (4-methyl-p1perazm 1-yl)-4-ox0-4H-
chromene-2-carboxyhc acid hydrochloride (Reference Example 4) and 1-(4-am1no-pheny1)-1-
m0rpholin-4;y1-methanone (Reference Example 14) as prepared in Example 1, yieldiﬁg a »

15 yellow solid. LCMS - m/z =491.6



nmor phol i n- 4-yl - met hanoyl ) - phenyl ] -am de. This conpound was prepared from
6- Met hyl - 8- (4- net hyl - pi perazi n-1-yl)-4-o0oxo0-4H chronene- 2-carboxylic acid
hydr ochl owbde/o§mef er ence Exanpl e 4) and 1-(4-am no- phenyl PCI/SE02/01989
nmor phol i n- 4-yl - met hanone (Reference Exanple 14) as prepared in Exanple 1,
yielding a 15 yellow solid. LCM5 - nm2120491.6 WO 03/ 037872 PCT/ SE02/ 01989
-120 Exanple 64 .
6- Met hyl - 8- (4- net hyl - pi perazi n-1-yl) -4-o0x0-4H chronene- 2- car boxylic acid
(3-fl uor Bxdmplegdphol i n- 4-yl - phenyl ) -am de. 5 This conpound was prepared
from 6- Met hyl - 8- (4- net hyl - pi per azi | -yl)-4-o0xo0-4H chronene-2-carboxylic
acid hydrochl oride (Reference Exanpjl e 4) and 3-fl uoro-4-norpholin-
4-yl - phenyl am ne ( Ref er eAQE® B 16) as prepared in Exanple 1, yielding
a yellow solid. LCV5-m z=507 anpl e 65 CI 10
6- Chl or o- 8- (4- net hyl - pi peraz :
(4- mor phol i n-4- vyl -phenyl) -amye.
6- chl or o- 8- (4- et hyl - pi per azi ngyl-yl) - 4-®xo- ne- 2- car boxyl ic acid
hydrochl ori de (Reference Exappl ey5) and v yl - 15 phenyl am ne
(Ref erence Exanple 20) as prgagd in Exanple 1, . ‘ng a yellow solid. -
LCMB - nlz = 483.3 WD 03/ 03787K~“PCT/ SE02/ 01989 -12 anpl e 66
5- Met hyl - 8- (4- et hyl - pi per azi n} 1- yl ) - 4- oxo- 4H chr onene- 2- car boxyl i ¢ aci d
(4 nor phol i n-4- yl -phenyl )-am de. -5 This conpound was prepared from

- met hyl 6-34dthytres{dankthyl-pipefzinat yhyd- &;xcﬂ-4H¥dhrékhbne-2 carboxylic acid (3-fluoro-4-

morphohn-4-yl-pheny1) amide.

5 This compound was prepared from 6-Methyl-8-(4-methyl-piperazin-1-yl)-4-oxo-4H--
chromene-2-carboxylic acid hydrochloride (Refefenc’e Example 4) and 3-fluoro-4-morpholin-
4-yl-phenylamine (Reference Example 16) as prepared in Example 1, yielding a yellow solid.
LCMS - m/z =504.5

Example 65

[:] | o }k/o
| o

10 . : _
6-Chloro-8-(4-méthyl-piperazin- 1-yl)-4-0x0-4H-chromene-2-carboxylic acid (4-morpholin-4-
yl-phenyl)-amide. '

This compound was prepared from 6-chloro-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-
chromene-2-carboxylic acid hydrochloride (Reference Example 5) and 4-morpholin-4-yl-

15 phenylamine (Reference Example 20) as prepared in Exampie 1, yielding a yellow solid.”

LCMS - m/z = 483.3



chronmene- 2-carboxylic acid hydrochl oride (Reference Exanple 6) and

4- nor phol i n-4-yl - phenyl am ne (Reference Exanple 20) as prepared in Exanple
1, yieldiwgamoymrtow solid (116 ng = 84% LCVS- nlz = 463 PeT/SERZOPBE 67 10
5- Met hoxy- 8- (4- et hyl - pi perazi n-1-yl) - 4-oxo-4H chr onene- 2- car boxyl i ¢ aci d
(4-norpholin- 4-yl-phenyl)-am de. Thisygprpound was prepared from

5- nmet hoxy- 8- (4- net hyl - pi perazi n-1-yl)-4-o0oxo0-4H chronene-2-carboxylic acid
hydrochl ori de (Reference Exanple 7) and 4-norpholin-4-yl 15 phenyl am ne
(Referenpgamyfey € 20) as prepared in Exanple 1, yielding a yellow solid
(149 ng"‘:—sg'%—LCIVB - mz = 479.4 The foll ow ng additional exanples

i ncor porate 4-substituted pi ne- | -yl-phenyl amdes simlar in
structure to Exanpl es 44-54 0 037872 PCT/ SE02/ 01989 -122 Exanple 68 OH
0 6- Met hoxy- 8- (4- et hyl - pi -yl )-4-o0xo-4H chronmene- 2- car boxyl i c acid
{4-[4-(3- hydroxy- propanoy i I | ]-phenyl } -amde. 5 ‘

6- Met hoxy- 8- (4- met hyl - pi per ™+ chr onene- 2- car boxylic acid
(4- piperazin- 1-yl-phenyl)- (1.5 gram 2.12 nmol) was

placed in a 100 nL flask w ’ C 2>NPhs, suspension was treated
with triethylamne (4 equiyalents, 1.2 nlL, 8.5|mpl)) and
(3-propionylactone (0.2 nmL 3«2 mol) and the re i-on stirred at room
tenperature for 2 hours, thep heated to 50C for 2 hours. Then 0.8 nlL nore
of b 10 propionyl actone was added.and the reaction heated for 4 hours nore.
The r eaCSWhyvl’aei(4-ﬁa'eihglﬂﬁﬁiextaQinC9?1)4&6—@%&8&%&@5&6&)@1&%&&&%&9%@-r ated
(1 m Hg pressure). The "concenfrate was treated wth 'saturated aqueous
sodi um bylephebylratadeand the resulting solid. collected by vacuum

filtragion. The LSRbOHR WRSEMHLd £88 el TR I AN Nerin 3 i) £35S 4. N9

chromene-2-carboxylic acid hydrochloride (Reference Exarnple 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 ‘ |
Example 67
o o o |
| | N
. [ j - ) K/O\
T .

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

10

4-yl-phenyl)-amide.
This compound was prepared from 5-methoxy—S-(4-methy1—piperazin-1-yl)-4-oxo-4H- |
chrorhene-Z-carboxylic acid hydrochloride (Reference Example 7) and 4-morpholin-4-yl-
15 phenylamine (Reference example 20) as prepared in Example 1, yielding a yellow solid (149
mg =50%) LCMS - m/z=479.4

The following additional examples incorporate 4-substituted piperazine-1-yl-phenyl amides

similar in structure to Examples 44-54



with 2% nmet hanol in chloroform, then concentrated (I mm Hg pressure). Then
triturated with 15 either to yield a yell ow powder with was dried under

hi gh vacuwmBms7s48 hat 50C (100 ng) LCMS - niz 550, np =PLIBELDTESY Exanpl e
69 0 4-[4-({ 1-[6-Fluoro-8-(4-nethyl-piperazin- |

-yl) - 4-o0xo0-4H- chronen- 2-yl ] - met hanoyl . 22-am no) - 20

phenyl | - pi perazi ne-1-carboxylic acid tert-butyl ester. WO 03/037872

PCT/ SE02/ 01989 -123 Thi s conpound was prepared from

6- Fl uor g Sxrhigie 58t Nyl - pi per azi n-1-yl ) - 4- oxo-4H chronene- 2-carboxylic acid
hydr ochl'™6orrde (Reference Exanple 3) and 4 -(4-Am no-phenyl)- :

pi perazi ne-1-carboxylic acidftert-butyl ester (Reference Exanple 17)
according to the net arrple 42 to yield (1.65 grans, 64% of a

yel | ow powder LCMS - nmp =. 5 219-220C. Exanple 70 4-[4-({

i | ) -4- oxo- 4H chr onene- 2- car boxylic acid
)'s conmpound was prepared from

4[4({ 1-[ 6- FIuor08(4 methyl-» 8 I-yI -
0X0- 4H chr onen- 2- yI] oyl } - am no) ¢ 'perazi ne-|-carboxylic acid
tert-butyl ester, rep red in Exarrple 6 ng the a.g't hod of Exanple

43 to yleldayellowso LCI\/IS n z 466 WV\H , V15 1. 00
6- Fl uor o- 8- (4- net hyl - pi p¢ ra2| n- -yI) 4 0XO0- 4H-ch onene- 2- carboxylic acid
[ 4- (4-ethane sul fonyl - piperazi n- -l -yl)-phenyl]- & de. 4- [4-({ '

1 et A ks At s e o o
was pr ep@ﬁﬁﬂcyq&opanoyg@lﬁtmmleyl]?ﬁ})er@n} fmigleans, 5 77 nmol) was placed in a
flask SWI th 506 I\n/}éth%];{y-S (4- mgthyl-glperazm-l yl)-4- oxo-4H chromene 2- carboxyhc 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
temperature for 2 hours, then heated to 50°C for 2 hours. Then 0.8 mL more of b-
10 proplonylactone was added and the reaction heated for 4 hours more. The reaction was
allowed to cool to room temperature and then concentrated (1 mm Hg pressure) The
concentrate was treated with saturated aqueous sodium bicarbonate and the resulting solid : K
collected by vacuum filtration. The residue W_as pun'ﬁed by chromatography on silica eluting
with 2% methanol in chloroform, then concentrated (1mm Hg pressure). Thén 'tn'turated with

| 15 either to yield a yellow powder with was dried under high vacuum for 48 h at 50°C (100 mg)
LCMS - m/z 550, mp = 195-197°C. '

Example 69

[;j QNYOY

4-[4-({1-[6-Fluoro-8-(4-methyl-piperazin-1-yl)-4-0x0-4H-chromen-2-yl]-methanoyl } -amino)-
20 phenyl]-piperazine-1-carboxylic acid fert-butyl ester,



triethylamne (3.2 nL and 23 nmol ) and et hyl sul fonyl chloride was added
(0.6 m., 6.35 WD 03/037872 PCT/ SE02/ 01989 -124 mmol ) portionwise (0.1 nL at
a tinme) owero3bsrsmt nutes and allowed to stir at room tenp@catSmorofey 20
hours. The reaction was concentrated (1 mm Hg pressure) and then saturated
aqueous sodi um bi carbonate was added ajyh extracted with CHCL3. The organic
fractions were conbi ned, washed with saturated sodi umchloride, dried
(MgSX) 5 concentrated (1 mm Hg pressure) to give a yellow solid which was
recrystalliz t i _ - - S I NG\ ST A
Leg Vel 233@% b Ed;igw‘a%@?é?pza}%a BbH %-Elucrd-S{ AR pRIeRAHE -y h W4 L

6 Fl uor mlﬁemmm%pﬁbbchmrdalzydnecfhlmcye-@e&xmdIerItmpb:rﬁéraad A—¢oAporgHphenyd)ci d

4(4pr0|on erazin- | -yl)-phenyl]-amd 4-1 4- (. _
6 E PR Ye-d- bRy R BRS e ipvl SRRt B RInGR 3halrdidibe o piod aci o
(4- pi per&“ZE:d‘&rdpié"iZWﬁél?zﬂ(i s@g}&lﬁs é&%gbuyarmﬁ@&@rimberﬁfzessé&'ﬂp af which
was prepared as in rams, 1,00 mmmol) was-placed in a
fl ask W319-20°GL of CHZClZ and triet hyI amine (0.56 nL and 4 mmol ) and.
pr opi onyi chlﬁ.,lude was added (0.95 nmiL, 1.1 nmmol) 15 and the reaction
al | oned room tenperature for 20 hours. The residue was purified
by chromatography on silica elutong with 2% nmet hanol in chloroform then
concentrated (I mm Hg pEessure) The residue was triturated with either’
then digested with CHCL3 and ™ye " CHC13 concentrated to yield a yellow
povvder whi ch was dried undg gh_\,l for 48 h at 45C (260 ng) LCMS -
m z 522. 20 Exanple 73 OH~N E02/ 01989 -125
6- FIuoro 8- (4- net hyl - pi peraziln- 1- yI) ' chr omene- 2- carboxylic acid -
{ 4-[4-(3- hydroxy- propanoylfN~i per azPn- 1- oriyh. } - ami de. This conpound
was prepared from 6-Fl uoro48-(4- net hyl - pt perazi nf -yl) - 4- oxo-4H

Ny K/NH

4-[4-({ 1-[6-Fluoro-87(4-met11yl-piperazin-1-y1)-4-oxo-4H-chromene-2-carboxylic acid (4-

piperazin-1-yl-phenyl)-amide.
10 - This compound was prepared from 4-[4-({ 1-[6-Fluoro-8-(4-rnethy1-piperaiin—l-yl)-4- |
oxo-4H—chromen—2-yl]-methénoyl}-arnino)-phenyl]-piperazine-1-carboxylic acid tert-butyl
- ester, as prepared in Example 69,'using the method of Example 43 to yield a yellow solid
LCMS ~m/z = 466. -

Example 71

/7 \\

N
[Nj k/N\ s
15 |
6-Fluoro-8-(4-methyl-piperazin-1 -yl)—4-oxo-4H—ch§omene-2-carboxylic acid [4-(4-ethane
sulfonyl-piperazin-1-yl)-phenyl]-amide. »
4-[4-({1-[6-Fluoro-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid
(4-piperazin-1-yl-phenyl)-amide ditrifluoroacetate (the free acid of which was prepared as in
20 Example 70) (4.0 grams, 5.77 mmol) was placed in a flask with 50 mL of CH,Cl, and
triethylamine (3.2 mL and 23 mmol) and ethylsulfonyl chloride was added (0.6 mL, 6.35



chronmene- 2-carboxylic acid (4-piperazin-1-yl-phenyl)-amde and f

- propi onyl actone using the 5 nethod described above in Exanple 68 to yield
65 ny of woyslobm®e powder LCVS - mz 538, np = 195-199C. ThreTisebt/omsng
exenplifies a substituted chronene-2-"reverse am de" (or substituted
chronene- 2-yl - benzam de). Exanple 74 1Q24-

N-[ 8- (4- Met hyl - pi perazi n-1-yl)-4-o0xo-4H chronen- 2-yl ] - 4-norphol i n-4-yl -benz
am de. 8-(4-Methyl-piperazin- | -yl)-4-o0xo-4H chronene-2-carboxylic acid
hydr ochl arhalg p&ieibewisa¢@ 1 Exlanyd #mé) ¢2215 mjnutesﬁﬁiaﬁawe)i to stis &trbgrham ne (2

| ent I, 0.19 d d h h | i 0. 69
2 Rmberstiitape JUR s o e deachph 8Re cpe R L Ty BB Qksesyia andghes nut es.
The reacihg teaaago@éds%qumc&ta&ﬁaté %Qé’ﬁeﬁrzlﬁdéxt?mm th @‘Pﬁa?z?ﬁ}%rﬁmﬁ@' d (0.7

mol , 145 ng triethylam ne CH3CN™(5 nl)
wer e addmdtiasdverd eombiaed,ivoashérbwith daturatadssoldinm €ldoeride, idoiad (MBBO4) eacti on was
concentrat ed ressure) the r idu. artition en I'N

ot hands GPEIEAELT LMAHHE SFRBHT) PHivae Vo S AIISE e S BRFe0atPt t h so i d
K208 anghdiii@ioPloQaitct, 33351%@@ rotodudt LEMIChdz =T453, aipapsRo24d ayer was dri ed
(MgS™) and concentrate def reduced pressure fo | eave a yel | ow solid

whi ch- waExamplé®% purified with silica chromatography using CHCL3 to 4%
CH3OH in CHC13. Concentration gf the fractions containing product yielded
13 ng of product LOMS - nfz 449. Enantioners of

8- (4- Met hyl - pi per azi n- 1Fy n- 2-carboxylic acid 25

(4- mor phol i n-4-yl - phenyl) O 03/ 037872 PCT/ SE02/ 01989 -126 Exanpl e
75 raceni c- 8- (4- Met hyl - pi ' i i
(4- nmor phol i n-4-yl - phenyl ) -

8 ‘mn 2-carboxylic acid
raceni c-8-(4-Methyl-1-pip Bz n- 1 yp) ch Zf‘eirboxylic acid
o =
a

KA

hydrochl oride (Exanple 7%a) (1.04 mmol) was NI ved i n anhydrous
NN- di et hyl f or mam de (40 N~and '
o T

6-Fluoro-8- (4-methy1-piperazin—1-yl)-4-oxo-4H-chromene-2-carboxylic acid [4-(4-propionyl-
10 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 whwh_ was prepared as in
- Example 70) (0.69 grams, 1,00 mmol) was-placed in a flask with 25 mL of CH,Cl, and
" triethylamine (0.56 mL and 4 mmol) and propiony1 chloride was added (0.95 mL, 1.1 mmol)
15 and the reaction allowed to stir at room tempefature for 20 hours. The residue was purified by
chromatography on silica eluting with 2% mhethanol in chloroform, then concentrated (1mm
Hg pressure). The residue was triturated with either then digested with CHCl; and the CHCl;
concentrated to yield a yellow powder which was dried under high vacuum for 48 h at 45°C
(260 mg) LCMS —m/z = 522.

20 Example 73



the follow ng were added in order: HOBt (0.17 g, 1.14 mmol ), TBTU (0.37 g,
1.14 mmol) then triethylamne (0.6 m, 4.2 mmol). After stirring for 5 mn
at room twopsnasaz e, 4-(4- norpholinyl)aniline (referencePet®mipt/e1989)
(0.185 g, 1.14 mvol) was added and the reaction 10 stirred overnight at
roomtenperature.. The solution was cqQfggntrated in vacuo, the renains were
partitioned between chloroform/ saturated sodi um bi carbonate, extracted
(x3) with chloroform dried (MgSO4) and concentrated in vacuo to give the
crude pr gaGéro-StNEmehyHBipRF2HUEY )\ MRSk SIH AN ReHeanbAEo A lichicRi4elss(3Del ta Prep
4000 using 1 15 PrepPak cartridge (Porasil 37-55m 125 eluting with 2.5 %
met hanol hydroky-prepfane yh-pipkmzimpi-gtladenyldsmidé.l ected to give a yellow oil .

Et hyl acetate s added,to the oil.. The, sol ytion s ref.luxed: then_cool ed.
The”yer | ow soffHi SRAPorT 1as biFprgt GopLoBof 0y ERng e 1 b armg et '

8- ( 4- et Di Der 8z e YL i) Cooe , g '

(2 mor phol Ry Ba ARl Re ¥l T BB F BRI iae 304 B propionyipcions using the

cont ai Bednefttodndpseritet abaee indbanipte 6 yidld 68 Imsefrmyatovopoveder AEMS lned bel ow.
LOMS (ML) Mz = Exanpl e 75a :

racem c- ég{%’ﬂ%thﬁ%S%i per azi n-1-yl ) - chr oman- 2- car boxyl i ¢ aci d

hydrochl qht §8liovihE¥xerfpllffts A8LESAated chromene-2-“reverse amide” (or substituted

- pi perazi n-1-yl)-4-oxo-4H chronen- 2- car boxyl ate (Reference Exanple 1)
(0. 74 g, chromenedhyl-bsnzamdide)sol ved i-n gl acial acetic acid (50 ml) and 10 % 25
paIIadiug:on ig;?on (80 nmg) was added. The m xture was hydrogenated on a
Paar app 50 psi) at 70 C for 3 h. Then, concentrated HOJ and 10 %
pal I adi um on carbon (100 ng) wer® added and the m xture was again

subj ected to hydrogenation (5Q | at 70 Cfor | h. WO 03/037872

PCT/ SE02/ 01989 -127 The reagt i oy 5 al owed to cool, the catal yst was
filtered and the solution wg pncent rajled _in vacuo. Tol uene was

repeat edly added and the sol off onocornmeéent =g to give racem c-8-(4-

Met hyl - | - pi perazin-1-yl)-chrog aci d hydrochl oride as a foam
that was used w thout further purificationn Nﬁg\qext reaction. LC/ M5
(Mrl) mz = 277. 5 Exanple (6 | SM’
- chr oman- 2- car box

(+)-8-(4-Met hyl - pi perazin-1-yN ((:)acid
(4- morghol i n-4-yl - phenyl ) -
| N-[8-(4;Methy1-piperazinQl-yl)-4-oxo-4H-chrornen—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), triethylaminé (2 equivalents, 1.389 mmol, 0.193
mL) and diphenylphosphoryl azide (0.69 mmél, 0. 15‘mL) were stirred in toluene (10 mL) at
15 65°C for 30 minutes. The reaction was allowed to cool td 22°C and 4-morpholinobe'rizon6ic '
acid (0.7 mmol, 145 mg), more triethylamine (0.051 mL, 0.7mmol), and CH3CN (5 mL) were
added and the reaction heated to reflux for 1 hour. The reaction was concentrated (1 mm Hg
pressure) the residue was partitioned between 1N methanesufonic acid and ether. The acid
layer was then basified with solid K;CO4 aﬁd the product extracted in to CHCl;. The drganic
20 layer was dried (MgS0O,) and 'concentrated ﬁnder reduced pressure to leave a yellow solid
which was further purified with silica chromatography using CHCl; to 4% CH30H in CHCls.
Concentration of the fractions containing pfoduct yielded 13 mg of product LC/MS - m/z =
449,
Enantiomers of 8-(4-Methyl-piperazin-1-yl)-chroman-2-carboxylic acid
25 (4-morpholin-4-yl-phenyl)-amide.



am de. The enantioners of

racem c- 8- (4- Met hyl - pi perazi n-1-yl)-chroman- 2-car boxylic acid 10

(4- mor phoWwOre343m82 phenyl ) - am de (Exanple 75) (0.52 g, 1. 19CRrsEb)/omes e
separated by the use of a chiral colum (ChiralPak AD, 5 cmX 50 cm 20 ).
The faster (+) isonmer (exanple 76) wagpgeluted with 45 % i sopropanol /
hexane and the slower (-)isoner (exanple 77) was eluted with 75 %

i sopropanol / hexane. The faster (+) isoner (exanple 76) was obtained as a
white Sopk&m ?eSQ ng, np 206- 15 207 C, ao + 92.66 in dichl oronethane).

L M5 ( 437. Exanple 77 :
(-)-8-(4-Met hyI pi per azi n- oman- 2- car boxyl i ¢ aci d
(4-nor phol i n- 4- yl - phenyl ) - § he enanti omers of

racem c- 8- (4- Met hyl - pi per a - u-g, -carboxylic acid 20
(4-nor phol i n- 4-yl - phenyl )-am| de anpl e 0 52 g, '1.19 nmmol ) were
separated by the use of aéN ral col@m (Chiral Pak AD, 5 cm X 50 cm 20 ).

The faster (+) isomer (exafple)WD 03/037872 PCT/‘l;Eo(z 01989 -128 76) was

eluted with 45 % i sopropanel //hexane and the sllQuwero(-)i sonmer (exanple 77)
was eluted with 75 % i soprofPanol / hexane. The slower (-) isoner (exanple
77) was obtained as obtainedlas a Iight purple solid (260 ng np 205. 5- 207
C, (Xo - 91.08 in_dichloronet hane) I\/Hrlz 43 Enant i oners of
8- ( 4- met Fgemist §E4-Methyl “pingraziny ryk)oclgﬂme@rarﬁaszboa&a ig) 5%9 |(4 eloathiln-4-yl-phenyl)—

(4- nor ph@Jnj g; 4-yl - phenyl) -am de. Exanple 78 _ _
racem c- (d - met hyl - pi perazi n-1-yl) - 4- oxo- chroman- 2- car boxylic acid

(4- m)rﬁ)ﬂol i n-rhegthic-SLOl-lerw-ll)piperhzin-.l-ﬂatcllmmhraai&—@tbmﬂihpbidl hydrquélomiden- | - yl ) -
4- - -2- ' [ :
wns di SSORFERIS T hh AR NeadssaNangmaGr i N-AE (BT gﬁ@%m@m@m g

were addgd fhibvhe Vere &d@@a il Qrdéi I-H)Bt]()Olel B {F;Ira' mmol) BiFBJTUQo%ﬁ §9,1 .14 ndtolyTmo

then triethylamne (0.6 stirring f 15 mn at room
t enper at t!npetnezthxlatnmr(@ﬁonli ﬁylrx)xani)mﬁer stircgfos fariney zonsh Enm)athre,q% g, 1.14

morpholinyl)aniline (reference example 20) (0.185 g, 1.14 mmol) was added and the reaction
10 stirred overnight at room temperature.. )
The solution vi/as 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.
The crude product was chromatographed on a Waters Delta Prep 4000 using 1
15 PrepPak cartridge (Porasil 37-55|,lm 125A) eluting with 2.5 % methanol / chloroform. The
product 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 mg (12% yieid) of raceinic—.
8-(4-methyl-oiperazin-1-yl)-chroman-2-carboxylic acid (4-morpholin-4-yl-phenyl)-amide (mp
215-216 °C). The mother liquor contained 76 mg that was used in the chiral separation u
20 described below. LC/MS (M+1) m/z = 437.
Example 75a
racemic-8-(4-Methyl-1-piperazin-1-yl)-chroman-2-carboxylic acid hydrochloride.
Ethyl 8-(4-methyl-1-piperazin-1-yl)-4-oxo-4H-chromen-2-carboxylate (Reference
Example 1) (0.74 g, 2.3 r_nmol) was dissolved in glzicial acetic acid (50 ml) and 10 %
25 | palladium on carbon (80 mg) was added. The mixture was hydrogenated on a Paar apparatus
(50 psi) at 70 °C for 3 h. Tlien, concentrated HCl and 10 % palladium on carbon (100 mg)

were added and the mixture was again subjected to hydrogenation (50 psi) at 70 °C for 1h.



mmol ) was added and the reaction stirred overnight at roomtenperature. The
sol ution was concentrated in vacuo, the remains were partitioned between
chl or of orwn/o3@atsaz at ed sodi um bi car bonate, extracted (x3) PoTISE0ODM98Y of or m
dried (MgS™4) and concentrated in vacuo to give the crude product. 20 The
crude product was chromat ographed on ajyfters Delta Prep 4000 using 1
PrepPak cartridge (Porasil 37-55m 125A) eluting with 2.5 % net hanol /

chl oroform The product was collected to give a yellow oil. Ethyl acetate .
was addedhe geattien whd alloWed t6 0balf theataBst wed filtered aidhe sclacibe tak behckfikdteay
solid was filtered to give 55 ng (12%yield).of racemc- ] ‘

8- (4- met Hyyayp pkaleeneas repegieyllyaddad andhths sahlion senosateated ko give pcemic-8-(4-

(4- mor phekdia A YiheABEN .- 1A N i '

Cont ai ot ¥brEARIAY-chioglR # e BB i Rrcohlont s Tabaltinal W Bl

LG M5 ( Mwithout farther4futificANon(d8 ARSne3 T Zeab¥d. SECSIRBA) nil 28 FFanpl e 78a

racem ¢- 8- (4- Met hyl -1 - pi perazin-1-yl)- 4-oxo-chroman-2-carboxylic acid

hydr ochl EXample 74 3ceni c- Et hyl - 8- (4- et hyl - | - pi per azi nyl ) -

4- oxo- chroman- 2- car boxyl ate (Exapple 78b) (0.33 g, 1.04 mml) was ~

dissolved in 6 MHCO (20 ni ted to 100 Cfor 1.5 h. 5 The reaction
was allowed to cool. The s Iu}iQn s cqncentrated.in vacuo and anhydrous
t ol uene was added (x3) and t sad’ut Ngh WgS agai n concentrated in vacuo to
gi ve racem c-8- (4-Methyl-1-piperazinsl-yl 0x0- chr oman- 2- car boxyl i c
acid hydrochloride as a yeltowy foamT0. 44™¢ N ative yield) that was
used as is in the next reatgi on. LO MS (M) = 1. 10 Exanple 78b

raceni c- Et hyl - 8- (4- met hyl - T>giperazin- | -yl)- 4° =chroman- 2- car boxyl at e.
Racemi c- Et hyl - 8- (4-nethyl - 1|-piperazin- | ,

-yl )-4-hydroxy-chroman- 2- car boxyl ate (Exanple 78c) (0.43 g, 1.3 mml) was
di ssol ve (rpganhyéehausphfiil 10//oR0ORRRE -{3boxTlik adidd4-mepBanesSl-phenyiyde (1.2

g, 13 mml) was added. The reaction stirred at roomtenperature 5
over ni ghtmidfhe reaction was filtered through diatomaceous earth and the

sol vent. was Tﬁgpﬁ/aﬁﬂoﬁlgrs\é?%%mic-8-(4—Methyl-piperazin—1;yl)-chroman-Z-carboxylic acid -
| 10 (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 crﬁ X 50 cm, 20 w). The faster (+) isomer (example
76) was eluted with 45 % isopropanol / hexane and the slower (-)isomer (example 77) was
 eluted with 75 % isopropanol / hexane.
The faster (+) isomer (example 76) was obtained és a white solid (250 mg, mp 206-
15 207 °C, op + 92.66 in dichloromethane). LC/MS (M+1) m/z = 437. |

[?;@m

(-)—8-(4-Méthy1-piperazin- 1-yl)-chroman-2-carboxylic acid (4-morpholin-4-yl-phenyl)-amide.

Example 77

O

C

The enantiomers of racemic-8-(4-Methyl-piperazin-1-yl)-chroman-2-carboxylic acid
20 (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 W). The faster (+) isomer (example



to give racem c-Ethyl-8-(4-nethyl-I-piperazin-I-yl)-

4- oxo- chr oman- 2- carboxylate as a white solid (0.37 g, 86 %yield) that was
used as iwO0i03/081822 next reaction. GC/MS (EI, Mt) mz = 31BCT/SERDIBZENDI €
78c racem c- Et hyl - 8- (4-net hyl -1 - pi perazin-1-yl)-

4- hydr oxy- chroman- 2- car boxyl ate. Et hyl_18g(4-net hyl - | ,

- pi perazi n-1-yl ) - 4- oxo- 4H chroman- 2- car boxyl ate (reference exanple 1)
(0.48 g, 1.5 mmol ) was dissolved in glacial acetic acid (50 nl) and 10 %
pal | adi urpg 0Ra Wwifh10 pARene dH¥EhES i | on a
Paar appar g?ﬁﬁa 25 (50 pé)iri?()pgt{ﬁa?(% C fgl; 3 h. Tpréig}éf ge)alé\??%ﬁxg{}a g??)g‘&éejsd to
cool , thelued wity2$ %vsgpropancdf bekaand t he sol uti on was concentrated in

vacuo. Et hyl etate /.saturated jum bi carhonat e.was added to the

remai ns and ta}ﬁgsﬁiwff {JP EOREE&&WE?%@W&EQ%%%Q% °b§a|‘f§f aéég‘tggE%‘,rplGrSPIé‘a -
(MISO4) ah 8k IhpRESISB7IEVE, - HROSTH GickibRthetfared - NEE §(M+@)M@aaﬂ-' -yl -
4- hydr oxy- chr oman- 2- car boxylate (0.43 g, 90 30 % yi el as a yellow oil.

GC/ M5 QEI, M+Enadtmomer8e8-(4AmedSl-pesizin- RENH-EROR-Lhirbada-2-daboskiampide 79

8- (4- Met hyl - pi.perazin- | -yl).-4-o0xo-chroman-2-carboxylic acid

(4- nor phZ%'/'F’}?P@? P:%HWPYD'*‘ Ye (faster running isoner). 5 The enantioners
of the rmm%eﬁgm- met hyl - pi perazi n-1-yl ) -4-oxo-chroman-2- carboxylic acid
(4- mor pholTn-4-yT - phenyl ) - am de (Exanple 78) (100 ng, 0.22 mmol) were
separated by the use of a chiral ¢blum (ChiralPak AD, 5 cm X 50 cm 20
p.). The isoners were el uted a_gradi ent of 35-55 % i sopropanol /
hexane. The faster isonmer wag as a light yellow solid (40 ng, np
216 C dec.) LCOMS (M+ 1) niz xagrple 80 8- (4-Methyl - pi perazin- |
ol i n-4-yl - phenyl )- am de

(sl ower running isoner). The@ P ‘
racem c- 8- (4- net hyl - pi per azi yl) - 4- oxo-chr m 15 carboxylic acid
(4-nor phol i n-4-yl - phenyl ) -am 100 ng, O0.22 re separated by the
racemic-8-(4-méthy1-piperazin—1-yl)-4-oxo-chroman-2-carboxylic acid (4-morpholin-4-yl-
10 phenyl)-a_mide'. |
Racemic-8-(4-methyl-1-piperazin-1-yl)- 4-oxo-chrorhan-2-carboxylic acid
hydrochloride (Example 78a) (1.04 mmol) was dissolved in anhydrous N, N-
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.
15 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. o ‘
The solution was concentrated in vacuo, the remains were paﬁitioned betv_veeh
chloroform / saturated sodium bicarbonate, extracted (x3) with chloroform, dried (MgSQa)
and concentrated in vacuo to give the crude product. o
20 The crude product was chrornatbgraphed on a Waters Delta Prep 4000 using 1
PrepPak cartridge (Porasil 37-55um 1254) eluting with 2.5 % methanol / chloroform. The
product was collected to give a yellov;/ oil. Ethyl acetate was added to the oil. The solution
was refluxed then cooled the yellow solid was filtered to give 55 mg (12% yield) of racemic-
8-(4-methyl-piperazin-1-yl)-4-oxo-chroman-2-carboxylic acid (4-morpholin-4-yl-phenyl)-
25 amide (mp 215-216 °C). The mother liquor contained 76 mg that was used in the chiral
separation described below. LC/MS (M+1) m/z = 451.



use of a chiral colum (ChiralPak AD, 5 cm X 50 cm 20 ). The isoners were
eluted with a gradient of 35-55 % i sopropanol / hexane. The sl ower isoner
was obt aiweds3as7san of f white solid (32 ng, np 215 C dec. PCIGEVBO9B*1) m z
= 451. WD 03/037872 PCT/ SE02/ 01989 -131 Exanple 81 4-[4-({l

-[ 6- Fl uor o- 8- (4- net hyl - pi perazin- 1 -yl294-o0x0-4H chronen-2-yl] -nethanoyl}
-am no) - phenyl]-pi perazi ne-1-carboxylic acid ethylamde: 5

6- Fl uor o- 8- (4- net hyl - pi perazi n- 1-yl ) - 4- oxo- 4H chr onene- 2- car boxylic acid

(4- pi per gxhfhple 784 - phenyl ) - am de (Exanple 71) (150 ng, 0.216 nmol) was
placed in a 50 nL flask wwth 10 nL of CH2Cl2. This suspensi on was treated
with tri Eacpafi(drdigthyla] -piperaginglzyhndioxo-shepman: Frgambawdicasid hydreshiondgy | 18. 7

. 0.26 mol - ,- t -
The reaction (ReniEASLETAEART CHpbat D HeROERE! oG et Sxaibie o’ &
pur i fi ed748) (0331 VABAAEI) 6 Yiisedlved il R BCULI0NE1)vin hedkdl BEI00RTfor i 3 b,

chloroform then concentrated | nm Hg pressure). Then triturated with
ei t her 5t dhgreacdormwpetliovedsoweelr The selufian Wap ceapeniiaigdin icyh andhanhydiousr 48 h

at 50C ( ) + 537. 4. . = - : I 2 . .

6 et hox PuTE bt oY dug Al stu s i Soionmabt AR it meemis
aci.d (4- (4aMeptd! 1ipipdrayin-1p{igr4Lbio-clifofan-2-cirboeylit @0idHydreHlodidb as & gendw ask

equi pped with a nitrogen inlet and magnetic stirrer s added 327 nB (0.89
mol , 1. faEyP-¢4 8 awangtalwﬁ piskd) thant s peadas is i the mgxtrsagsion. 1 Lf/MSM+ '
0Xx0-4H cm/%ggg@_- 2-carboxylic acid hydrochloride salt (Reference Exanple
23). This 20 material is dissolved in 20 nL of DWF and then 189 ng (1. 06
nmol , 10. Exemple/78b of 4- norpholinoaniline is added. To the stirred sol ution

o S A LU Y050 Y0 RIS P g 01000 157 500
T, oL ST L ki by A ctosised 12
t enper at (Bxanfpde 78 (W43 g, 1.Aermol3 wepdisealve i asdydrous dicbloseryethane (35 ml) and
_ mariganese dioxide (1.2 g, 13 mmol) was added. The reaction s,tirfed at room temperature
‘15 overnight. _ | _
The reaction was filtered through diatomaceous earth and the solvent was removed in vacuo .
to give racemic-Ethyl-8-(4-methy1-l-pipcrazin—ll-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 (EI, M+) m/z =
318. | |
20 Example 78¢ ) A
racemic-Ethy1-8-(4-methyl-l-piperazin-l -yl)- 4-hydroxy—chroman-2LcarboXylé.te. _

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 %
palladium on carbon (100 ing) was added. The mixture Was hydrogenated on a Paar apparatus

25 (50 psi) at 70 °C for 3 h.

The reaction was allowed to cool, the catalyst was filtered and the solution was
conceqtrated in vacuo. Ethyl acetate / saturated sodium bicarbonate was added to the remains
and the mixture was extracted (x3) with ethyl acetate, dried (MgSO,) and stripped to give
racemic-Ethyl-8-(4-methyl-1-piperazin-1-yl)- 4-hydroxy-chroman-2-carboxylate (0.43 g, 90

30 % yield) as a yellow oil. GC/MS (EL M+) m/z = 320. |



evapor at or under high vacuumin order to renove the DMF. The residue is
triturated with 5 nethanol and the crude solids are recovered by
filtrati owo o3lo&mse2 resi dues are then purified by flash chremsEoyeaghy using
a gradient of 5-10% methanol in nethylene chloride as eluent. The eluted
material, which is obtained from chrangggagr aphy, is concentrated, dried
under high vacuum suspended in nethylene chloride, dried over K2CO03,
concentrated, then «crystallized fromnethanol to give the free base of the
pure pr Ehkaeiplag9345 ng (79% of a 10 yeI | ow solid. Mass Spec.: cal c. for

[ C27TH32FN4O5+H] Theor. niz 393; Cbs 393 Exanple 83

6- Et hoxy- 8- (4- et hyl - pi perazin- | -yI) 4 0Xx0- 4H chr onene- 2- carboxyllc aci d
(4-norpholin-4- yl-phenyl)-amde~5 Into .a 100 nL flask equi pped with a
nitrogen inlet and magnetic is -Iaced 133 ng (.748 mol, 1.1
equiv.) of 4-norphalinoanilin an di ssolved in 20 nL of

met hyl ene chloride. To this hdded 290 ng, 367 L (2.24 mmol,
3.3 -equiv.) of ethyldiisoprnh am ne, f ‘ by addition of.a solution
of 250 nmy (0.68 mmml, 1.0 eduiv)) of ljm/o

6- et hoxy- 8- (4- net hyl - pi perazi N 1-yl) - 4- oxo- 4H chronene- 2- car bonyl chl ori de
(Reference 20 Exanpl e 23) mhléh has been dissolved in 10 nl of nethyl ene
chl ori de,

t || owed to sti f th'
o ot | e T Rt L Y0 S men et et hsipd o hemD- | "

concent raq\{lg@l(fggelamﬁl%gg%nﬁy)apor ator, then triturated with 10 nL of
nmet hanol . The crude solids were coIIected by filtration, then subjected to

flashS chr onélflm@naptwnqusome aaognmdﬁéﬁ{ln@hylfmmantloyl)zé%mﬂhm in

met hyl ene chI 25 Recrystalli 76 om and
hexa%es CAF104 de% §@ Wﬁrfthfé gf htﬁ ‘2 {Erﬁ‘%lgg‘ézg}ys (I})]?gm“gg 1V wo

03/ 037872, REE4 5F0R/ B388% chirdBedvisa 6@9@&% 88, §.cnf ero[&%m!\iﬂﬁ&bbﬁxaﬁheor .
mz = 493; Obs. = 493 Exanple 84 ' '
6- Et hoxywge giutadevitlys gradipat olz3 5153 Yyispprapancd/ hexaphr dhe frstcp isomen BRy Pbtaingdi d

L4-(4-ProR Y Yanow R1BTA6 Fig) b A6 PRI S8 1) vz = 451.

10 Example 80

0]
N

I
8-(4-Methyl-piperazin-1-yl)-4-oxo-chroman-2-carboxylic acid (4-morpholin-4-yl-phenyl)-

amide (slower running isomer).
The enantiomers of the racemic-8-(4-methyl-piperazin-1-yl)-4-oxo-chroman-2-

15 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 p). The ispmers were eluted with a
gradient of 35-55 % isopropanol / hexane. The slower isomer was obtained as an off white
solid (32 mg, mp 215 °C dec.) LC/MS (M+1) m/z=451.



Thi s conmpound was prepared from 250 ng (0.68 nmol, 1.0 equiv.) of

6- Et hoxy- 8- (4- net hyl - pi perazin-1-yl)-4-o0xo-4H chronene- 2-carbonyl chl oride
(Ref er encwomsanmiz 23) and 175 ng (0.748 nmol, 1.1 equi Vv.PCTEE02/01989
1-[ 4- (4- Am no- phenyl ) - pi perazin-1-yl]-propan-I-one by an anal ogous
procedure to that used to prepare the-43porpholino aniline derivative, to
give 45 10 ng (12% of the desired product as a yellow solid. Mass Spec.:
calc. for [C30H37N505+H] + Theor. mz = 548; (bs. = 548 Exanple 85 N

6- Met hox Ex4m@keB18- pi per azi n- 1-yl - 4Hchronene- 2- car boxylic acid

(4-nmorphol i n-4-yl- 15 phenyl)-anmide: Into a 50 nL round bottom fl ask

equi pped with a refl ux condensell nitrogen inlet and magnetic stirrer is
pl aced 50 ng (0.115 nmog fiv.) of 6-Methoxy-8-(4- rrethyl

pi perazin-1-yl)-4-oxo-4H ene42- car boxylic acid

(4-nor phol i n-4-yl - phenyl ) anpl e 31) and 10 nL of 1, 2 :
di chl oroethane. To this solytio®i s end via syringe 49 20 ny, 37.tL

(0.345 nmol, 3.0 equiv.) : oroformate. A precipitate
forms, indi catlng formati an- i nter ned teNTh reactlon is heated to
reflux for 3 days, WO 03/ 378 2 PCT/ SE02/01989| upon an anal ysi s
of an-aliquot by LC/ M5 indihgdtes only a trace o ~has forned. At
this'time 52 mg (0.345 mol | 3.0 equiv.) of sodlumlo de are added to the
refluxing reaction. LC/ M5 anal yses then progressively show formati on of
demet hyl atf &ﬁ{ P[ABKGE0-8\ S medhyl hlstiridifn all)-gaxs-4H-bigomeACt y1Petifnb g antife)l ed,
concentrated on a rotary evaporator, then dried 5 over K2C03 as a

suspensi phenyl mrwn@h@aw i¢ arad ethirlamide:ng net hanol, removal of solids by

428 el AR UL A AN,
t he -pur eyppletiyliantde Exaaglk 21) (380 g, 0. 2hﬁsﬁnc£5))was placel in .a SOanL [[IG@SWRBNOCE+H] +
R OTyiaéf(qai’@eﬁ’%%mpaﬁﬁéna@was Rppipd pibiigiepoatine (Meh Bl 062 BBWERE aci d
(4-mor phg hyflsocyanate (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
10 by chromato graphy on silica eluting with 1% methanoi in chloroform, then concentrated
(lmm 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.
Examgle 82

15 6-Methoxy-8-(4-methyl-[1,4]diazepan-1-yl)-4-ox0-4H-chromene-2-carboxylic acid (4- -
morpholin-4-yl-phenyl)-amide: '

Into a 100 mL round bottoin flask equipped with a nitrogen inlet and magnetic stirrer
is added 327 mg (0.89 mmol, 1.0 equiv.) of 6-Methoxy-8-(4-methyl-[1,4]diazepan-1-yl)-4-
0x0-4H-chromene-2-carboxylic acid hydrochloride salt (Reference Example 23). This

| 20 material is dissolved in 20 mL of DMF and then 189 mg (1.06 mmol, 1.2 equiv.) of 4-

morpholinoaniline is added. To the stirred solution is quickly added simultaneously added



4-yl -phenyl)-am de: Into a 50 nL round bottom fl ask equi pped with a refl ux
condenser, nitrogen inlet and nagnetic stirrer is placed 50 ng (0. 115
nmol , 1. Oweqaios7sy2 of 6- Met hoxy- 8- (4-net hyl 15 pi perazi n- PCT/SE02/01989

-yl )-4-o0xo-4H chronmene- 2- car boxyl i ¢ acid (4-norpholin-4-yl-phenyl)-am de
(Exanpl e 31) and 20 nL of nethyl ene chligei-de. To this solution is added 1
mL of a IN solution of boron tribromde in nmethylene chloride. The
reaction is stirred at room tenperature for 2.5 days at which tine it is
conpl et e 568 mg@l VB.mmbk 2r0eamiv. pof TBTUand @59 nt (@7 mifol 2I00édquiy,) eM/E08Tatgr ,

t hen net hanol is _added. The nethanol is concentrated and readded 5 20
times, uHEsPpointASTBRES 179l @9ehminchd QEuik) i addpdrutasyTingnevar & mimhtessTheé d

Pyl b ol ®Rowk RS, oM Bk e e BSRRBMEBLANEL Y o
WO 03/ OBZ&ZJBrd?&deﬁEOﬁ/gQ 128fim hfrdérta mhevehe OMEF NTHe ddsidue is triturated with

6- Met hoxy- 8- (4- e
1, 4] di &z @ﬁﬁﬁnql fwd)thmcm@ solidg.agy tegeivesecipy fAkiiatine- Fhessmevisyesiate then purified by

(4-nor ph S f

b ot ho 2t e BBRY i TetBrent of 1804 Rlpthplons shipride as eluent

gw not i né‘heelumdbnath yitialcwhich ds 6tﬁalﬁ9dﬁﬁmldhrdxﬁﬁbgrapmﬁes E:gﬁeﬂirzﬁecl?,?ﬁkd aﬂ&é
iisopro et am n in 34n1_ i met hyl f or mam de was
added TB h("iﬂ}z[k@ @usmngﬁf lnrmﬁhyle%eiﬂmﬁ d{led 8%y KpCOs, eoncapiated, than owed by

t he addi I g ting
dark br O%y&?%ﬁ%&??rg%@@@ﬁl? ??ﬂgtﬁm?eo%%cég%g a@,ﬂ%Qu E%\%gyﬁ?{ ?gg%n for
19 - hodﬁsyelrﬁwesq‘leiad\tlase@pmscaimrfcle[rﬁzfﬁizENADﬁH]a&‘hmram&*flé3 r@ssuEt398g crude.

pr oduct s t up in nmethylene chloride/nethanol. Filtration of the

resul ti'nw af forded sone product as a yellow solid. The filtrates
were concentrated and partitioned kptween nethylene chloride and saturated
aqueous sodi um bi carbonate. _The orgdghic | ayer was washed wi th saturated
sodi um bi carbonat e, dri ethAM andy concentrated under 15 vacuumto
afford a brown solid. This wa pendd |n rrethanol and filtered to afford
the desired product- as a yellon

90 "H NVR (300 MHz,
DVSO, d6) 8997(bs 1 : (d 2 88Hz ArH . & HB), 7.47
(bs 1 H, ArH) 7.00 (s, 1H[djt—<y . : .

6-Ethoxy-8-(4—rnethyl-piperazin—1-yl)-4-oxo-4H-chromene-z-carbo'xylic acid (4-rhorpholin-4-
yl-phenyl)-amide: o | _

15 Into a 100 mL flask equipped with a nitrogen inlet and magnetic stirrer is placed 133
mg (.748 mmoi, 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
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 chloride (Reference

20 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
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.

25 Recrystallization from methylene chloride aﬁd hexanes afforded 55 mg (16%) of the pure

product as a yellow solid.



6.99 (d, 2 H Jo 8.8 Hz, ArH & H5.), 6.71 (bs, 1 H ArH7), 3.85 (s, 3 H,
OCH), 3.75 (t, 4 H J=4.6 Hz, OCH CH2N), 3.70 (bs, 2 H ArNCH
CH2CH2NCH8D,0383718%2 (bs, 2 H) 20 Ar NCH2CH2NCH3), 3.09 (t, 4PHI/SE62/6198 Hz,
OCH2CH N), 2.95 (bs, 2 H, ArNCH2CH NCH3), 2.73 (bs, 2 H ArNCH2CH2CH NCH3),
2.36 (s, 3 H NCH3), 2.07 (bs, 2 H AnhgH2CH CH2NCH3); Mass Spec.: calc.
for [ C27TH33NsO4+H] + Theor. nliz = 492; bs. 492. WO 03/037872
PCT/ SE02/ 01989 -136 Exanple 87 (Method 2) 6-Methoxy-8-.(4-nmnethyl -]
1, 4] di az m@sgbedl atchfEr{CrH 4N M HHAQT Dhedwli hial= 483; Digas hoxyl i ¢ aci d.
(4 nmor phol i n | - phenyl ) -am de. A sol ution of
6- met hox&&ﬂl&.ﬁt hyl -[1, 4] di azepan-1-yl)-4-(2-trimethyl silanyl -
et hoxynet hoxy) - qui nol i ne- 2- car boxyl i ¢ acid (4-norpholin-4-yl-phenyl)-am de
(Reference Exanple 27d) (0. 989 of 1.59 mmol) in 20 nL nethanol was poured
into 300 nL 0.05 N aci d. The cl-ear dark yell ow sol ution
becane cloudy within 5 mn The| m xture was stirred at room
tenperature for 45 m nutes ‘&Qg » .,\\,. 0 pH 7 with 10% 10 sodi um
hydr oxi de.. Thé resulting yelljow i
washed with water, and dr;EcNunder Ogh AN t ford t he desired

(

product as a yellow solid ([0.6290 g, 80%. "H N (3 WHz, DVSO, d6) S
9.97 (bs, 1 H C(ONH), 7.6A(dJ 2 H Jo 8.8 Hz, H6.! ,747(bs 1 H,
ArH5), 7.00 (s, 1 H, C=CH, &99 (d 2 H Jo 8.8 W , 6.71
(bs, 1 H ArH7), 3.85 (s, 3 H, ), 3.75 (t, 4 H J4) Hz,OCHCHZ

3.70 15 (bs, 2 H, "ArNCH CHZCHZNCH3) 3.55 (bs, 2 H, Ar NCH CH2NCH3) , 3 09
(t, 4 H, 6Ethekye8 E'ltmetl@?-lﬂ&ﬁr% 1-yD)-0ox ¢ &l-chizoeneAR Nt i NGHB)4-(4préFionyls, 2
H, Ar NCH2CH2CH gcggg 3 H NCH), 2.07 (bs, 2 H ArNCH2CH |
CH2NCH3) PIPRERY- henx%aendefor [ C27TH33NSO4+H| + Theor. nfz = 492; Cbs. =
492. Anal ysi STBﬁfcoE%BEE@NéQQre&arQ@&HBlzso g @g&r;%géolg%bﬁ%i??)%@6-%t1§(9cy—789-(4:| 6.54

N 13.13. Found C 60.82 H 6.53 N 13
methyl-piperazin-1-yl)-4-oxo-4 H-chromene-2- carbonyl chloride (Reference Example 23) and

175 mg (0.748 mmol, 1.1 equiv.) of 1-[4-(4-Amino-phenyl)-piperazin-1-yl]-propan-1-one by

an analogous procedure to that used to prepare the 4-morpholino aniline derivative,lto give 45
10 mg (12%) of the desired prodﬁct as a yellow solid. _'

Mass Spec.: calc. for [C30H37N505+H]+ Theor. m/z = 548; Obs. = 548

Example 85 |

o)
- N. NA
~ ] 0
6-Methoxy-4-oxo-8-piperazin-1 yl-4H-chromene 2-carboxylic acid (4-morpholin-4-yl-
15 phenyl)-amide:
.Into a 50 mL round bottom flask equippéd 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-
. piperazin-1-yl)-4-oxo-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 syﬁnge 49

20 mg, 37 uL (0.345 mmol, 3.0 equiv.) of 1-chloroethyl chloroformate. A precipitate forms,

indicating formation of an intermediate. The reaction is heated to reflux for 3 days,
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6- Met hoxy- 8- (4- met hyl - pi perazi n-1-yl)-4-o0xo-1, 4-di hydr o- qui nol i ne- 2- car boxy
lic acid wo-o03memsphol i n-4-yl - phenyl )-ani de. The title conp@®CAEENAEEGIIRT epar ed
from 8- br ono- 6- net hoxy-4- (2-tri nmet hyl sil anyl -

et hoxymet hoxy) - qui nol i ne- 2- carboxylic_ggi d methyl ester (Reference Exanple
24c) according 5 to the procedures described in Reference Exanple 25a and
in Exanple 87 (Method 1). A yellow solid was obtained. Mass Spec.: calc.

for [C26 1 : N,10
5\t hox?ﬁ@r@?ﬁoﬁ_ %n’ﬁ}y-gﬂ%? an g%@tﬁit@%ﬁ§%§%€3&y KRR GrfictTas fornda:

1, 4- di hyAt thigtime 62 mga(02346&nﬂnob;910| equc) af spdiuliodjteps addet tptheeefnine: |

éyLz Ogge%%ﬁ%{nﬁ g‘g&%ﬁ % %ésh%gte wg)gng:gq? d t\llo\lav? fStmation g? defrrru?tg;lated product over 5
et hoxy me{ fguonat 84ylsn ahk %caoﬁgﬁggf;aeguéa @&ic@nm&&wﬁ p SRS & Sy fogaml e

24c¢) accordlng t'o the proce escribed in ere anple 2ba and in
Exanpl & &kr KyYEOhasla s)spersicreint mdtbylehachlofide @antzdmng/mctmamheeinbvab of sohds by

oot o eSS AR LR e BB . 100G A i v

533. Exaﬁ@ihﬁmﬁ(?n %Qathylene chloride, gwes 34 mi (64%) of the pure product as a reddish solid.
6- Fl uoro- 8- (4- matd?é f@r& erazi n- 1- 0xo0-1 di hydr o- qui nol | ne- 2- car boxy!
i

i c acid Mass Spscple szs@h@sﬁjﬂﬂ) lamuwme@éz OBS?S=7€65PCT/ SE02/ 01989 -138 -
The title. c d was prepared from -
6- Fl uoro-iéi(gﬁ%g@hyl pi perazin-1-yl)-4-oxo-

0

N

10 | . o

| 6-Hydroxy-8-(4-methyl-piperazin-1-yl)-4-oxo0-4 H-chromene-2-carboxylic acid (4-morpholin-
4-yl-phenyl)-amide:

Into a 50 mL round bottom ﬂask'equippéd with a reflux condenser, m’troéen iniet and
magnetic stirrer is placed 50 mg (0.115 mmol, 1.0 equiv.).of 6-Methoxy-8-(4-methyl-

15 piperazin—l-y1)4-0x0-4H—chromene-2I-carboxylic acid (4-mor~pholin-4-yl-phenyl)}amide
(Example 31) and 20 mL of methylene chloride. To this solution is added 1 mL of a IN
solution of boron tribromide in methylene chloride. The reaction is stirred at room
temperatﬁre for 2.5 days at which time it is complete by LC/MS. The reaction is concentrated
oﬁ a rotary evaporator, then methanol is added. The methanol is concentrated and readded 5

20 tifnes, 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
[C2sHsN4Os+H]" Theor. m/z = 465; obs. = 465



1, 4- di hydr o- qui nol i ne- 2- carboxylic acid hydrochloride salt (Reference

Exanpl e 26) using the procedure described in Exanple 87 (Method 1). After
chromat ogwepb37sit is then crystallized from methanol toPginset/@spure
product as 150 ng (55% of a yellow solid. Mass Spec.: calc. 5 for

[ C25H28FNS5B+H] + Theor. nlz = 466; Cb§13§_466. Exanpl e 91

6- Fl uor o- 8- (4- net hyl - pi per azi n-1-yl ) - 4-0x%o0- 1, 4-di hydr o- qui nol i ne- 2- car boxyl
ic acid [4-(4- 10 propionyl-piperazin-1-yl)-phenyl] -amde. The title
conpound m 6- Fl uor o- 8- (4- net hyl - pi perazi n-1-yl ) - 4- oxo-

1, 4-di hym—aﬂn&—gar boxylic acid hydrochloride salt (200 ng, 0.59
mml) (Reference. Exanple 26) usindthe procedure described in Exanple 87
(Method 1). 31%yield. M Spec. :J[calc. for [C28H33FN6C3+H] + Theor. mz =
521; Obs. = 521. 15 Exanple ‘
8-[(2-Di rret hyl am no- et hyl") - :' o] % met hoxy- 4- oxo- 1, 4- di hydr o- qui nol
i ne-2- carboxylic acid (4-norpkeli bheAyd) -am de. .20 The title
conmpound was prepared from 8-b om) H hox 2-trinmet hyI si l-anyl -

et hoxymet hoxy) - qui nol i ne- 2- c c &id %{ﬁr (Reference Exanpl e

24c) according to the proce ur es descrl bed in Re erence Exanple 25a and in
Exanple 87 (Method WO 03/ 037 / SE02/ 01989 -1 0, using
N,N, N -trimethyl ethylenedi a ne for the Pd catal ysed coupling. A yellow
solid was obt al ned. Mass Sp .. calc. for [C26H33N504+H| + Theor. mz =
480 Qos,

A O T AT Ty ko s el o . qul no

| i ne-2- gambphpliha- ﬁqjhen)ﬂ)lmlﬁmephol i n-4-yl -phenyl ) -am de. The title conpound
was prepared from 8-bronp-6 rrethoa/4(2tr|rrethylsuan yl -

et hoxy?ret hoxy 0 §piueen akbt-meghoxpdc(A-methyk [ lad Idiazenan- lexlr)érov(qaéﬂehlmmr Exanpl e
2t R R AL B SES pp SSrEaBE,
Pd cat al ympd (t.dupl Immrdbl)/ml 34anl sirhéttlylformamide was added TBTU (1.40 g, 4.36 ‘
mrn_bl) and HOBf (0.588 g, 4.35 mmol) followed by the addition of 4-morpholinoaniline
(0.463 g, 2.60 mmol). The resulting dark brown solution was stirred at room temperature
10 under nitrogen for 19 hours. The reaction wés concentrated in vacuo and the resulting crude
product was taken ﬁp in mefhylene chloride/methanol. Filtration of the resulting mixture
afforded some product as a yellow solid. The filtrates were concentrated and partitioned ‘
bétwe'én methylene chloride and saturated aqueous sodium bicarbonate. . The organic layer
was washed with saturated sodium bicarbonate, dried (MgS04), and conceﬁtfate_d 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, dg) 6 9.97 (bs,
1 H,NH), 7.67 (d, 2 H, J,= 8.8 Hz, ArH, & He'), 7.47 (bs, 1 H, ArHs), 7.00 (s, 1 H, C=CH),
6.99 (d, 2 H, J,= 8.8 Hz, AtHy-& Hs?), 6.71 (bs, 1 H, ArHy), 3.85 (s, 3 H, OCHy), 3.75 (t, 4 H,
J=4.6 Hz, OCH,CH;N), 3.70 (bs, 2 H, ArNCH,CH,CH,NCHj3), 3.55 (bs, 2 H,
20 ArNCH,CH,NCHs), 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, AINCH,CH,CH,NCH3), 2.36 (s, 3 H, NCHs), 2.07 (bs, 2
H ArNCH,CH;CH,NCH;); Mass Spec.: calc. for [Co7HNsO4+H]" Theor. m/z = 492; Obs.
492.



was obtai ned. Mass Spec.: calc. for [C27H3SNSO4+H] + Theor. mlz = 494; Qbs.
= 494, Exanmple 94 H | N 8-((3R)-(+)-3-Di nethylam no-pyrrolidin

-1-yl) - 6-wetdamz38724- 0xo- 1, 4- di hydr o- qui nol i ne-2- 15 car boxCOTSEaZ 1989
(4-norphol i n-4-yl -phenyl)-am de. The title conpound was prepared from

8- br ono- 6- met hoxy-4-(2-trinmet hyl sil anyl3zg-

et hoxynet hoxy) - qui nol i ne- 2-carboxylic acid nethyl (Reference Exanple 24c)-
according to the procedures described in Reference Exanple 25a and in

Exanpl e ﬂZarﬁ@Méﬂmd g\fi ng (3R)-(+)-3-(dinethylamno)pyrrolidine for the
Pd cat al ysed coupl1 ng. yell ow solid was 20 obtai ned. Mass Spec.: calc.
for [ C27H33NSOA+H] + Theor. mfz = 492: Obs. = 492. WO 03/ 037872

PCT/ SE02/ 01989 - 140 Exanpl.e©

8-((3S)-(-)-3-D nmet hyl am no- pjf Ii'
-1-yl)-6-nmet hoxy- 4- oxo- 1, 4- di noly_ne-2- carboxylic acid
(4- mor phol i n-4-yl - phenyl ) - am de it npound was prepared from

8- br ono- 6- met hoxy-4-(2-tri net ] o
et hoxymet hoxy) - qui nol i ne- 2- cagr boxylic acid hy /e}gﬁr (Ref erence Exanpl e
24c) according to the procedures/described in R%L ce Exanple 25a and in
Exanple 87 (Method 2), using -(-)-3-(di nethyl am no) pyrrolidine for the
Pd catal ysed coupling. A yellow solid was obtained. Mass Spec.: calc. for

[ Q7m35§-%§mx§-z{?ﬁgfethyﬁ f afdiasenin. D3 a-ox0 ] 2-dibgirs ARl e 3ocarboxylic hvid
(4-morpho1in—4-yl-phenyl)-amide. : :
v5 A solution of 6-methoxy-8-(4-methyl-[1,4]diazepan-1-yl)-4-(2-trimethylsilanyl-
éthoxymetho*y)-quinoline-2-c_arboxy1ic acid (4-morpholin-4-yl-phenyl)-amide (Reference ‘
- Example 27d) (0.989 g, 1.59 mmol) in 20 mL methanol was poured into 300 mL 0.05 N
hydrochloric acid. The clear dark yellow solution became cloudy within 5 minutes. The
‘mixture --was stirred at room temperature for 45 minutes and then adjusted to pH 7 with 10%
‘10 sodium hydroxide. The resulting yellow precipitate was isolated by filtration, washed with
water, and dried under high vacuum to afford the desired product as a yellow solid (0.629 g,
80%). "H NMR (300 MHz, DMSO, ds) 6 9.97 (bs, 1 H,C(O)NH), 7.67 (d, 2 H, J,= 8.8 Hz,
ArH,-& Hg), 7.47 (bs, 1 H, ArHs), 7.00 (s, 1 H, C=CH), 6.99 (d, 2 H, J,= 8.8 Hz, ArHy &
Hs), 6.71 (bs, 1 H, ArHj7), 3.85 (s, 3 H, OCHs), 3.75 (t, 4 H, J= 4.6 Hz, OCH,CH,N), 3.70
15 (bs, 2 H, AINCH,CH,CH,NCH3;), 3.55 (bs, 2 H, ArNCH,CH,NCH3), 3.09 (t, 4 H, J= 4.6 Hz,
OCH,CH;N), 2.95 (bs, 2 H, ArtNCH,CH,NCH3), 2.73 (bs, 2 H, ArNéH2CH2CL12NCH3),
2.36 (s, 3 H, NCH,), 2.07 (bs, 2 H ArNCH,CH,CH;NCHj3); Mass Spec.: calc. for
[C27H33N504+H]+ Theor. m/z = 492; Obs. = 492. Analysis for C37H33N504.1.0eqHCIL.
0.3eqH,O: Calculated C 60.79 H 6.54 N 13.13. Found C 60.82 H 6.53 N 13.17.

20 Example 88



6- Met hoxy- 8-[ met hyl - (1- net hyl - pyrrolidi n-3-yl)-am no] - 4- oxo- 1, 4- di hydr o- qui
nol i ne-2- carboxylic acid (4-norpholin-4-yl-phenyl)-amde. The title
conpound wa3psmspar ed from 8- br ono- 6- met hoxy- 4- (2- t ri met hyICSiSEazI§1989L 5

et hoxymet hoxy) - qui nol i ne- 2- car boxylic acid nethyl ester (Reference Exanple
24c) according to the procedures desci3bed in Reference Exanple 25a and in
Exanple 87 (Method 2), using N, N -diinethyl-3-am nopyrrolidine for the Pd
catal ysed coupling. A yellow solid was obtained. Mass Spec.: calc. for

[ C27H33 N5 Metrfxty-§- tﬁiﬁrethymbi;)efazﬁi;&ylmxoé M&BydMQtﬁﬁiﬂﬁBﬂ&?a%ch@T £ 26102401989
Exanmple 97 -141 N Hir NH |

8-[ Et hylmf’ﬂpl’@llﬁﬁl'xlm}‘ﬂﬂp'?ﬂ]i‘q@ 3-yl)- am no]l - 6- met hoxy- 4- oxo- 1, 4- di hydr o- qui no

li ne-2- carb I e
conmpound vvasoa;%{ée%tger gogﬁé% uﬁé%?@ﬂ%%édgi ‘#rnet%hbé%g%y ‘%ﬂlg?}' qettz Hﬁ elast#ll)l‘}'lwl-

et hoxy megthexgyethpky)auinolin®22 carboaylyd adid awthyl aﬂeﬁmefamoerE:(aR@ﬂeaZ@m aecobiagpl e
24c¢) accordl ng to the procedures descri Eﬁed in Referegléegf,’dMeE e 25a and in

ExarrPI ® ©7he pROceyEesescripgd ﬁ@ReéfreLCétﬁwma EFPA AR EXHR
t l f
bR o, o S B RS P O

478.
Example 89

ol

10 6-Methoxy-8-(4-methyl-piperazin-1-yl)-4-oxo-1,4-dihydro-quinoline-2-carboxylic acid [4-(4-

wao
propionyi-piperazin-l-yl)-phenyl]-amide.
The title compound was prepared from 8- bromo 6-methoxy-4-(2-trimethylsilanyl- -
ethoxymethoxy)-quinoline-2-carboxylic amd methyl ester (Reference Example 24c) accordmg
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 [C29H36N6O4+H]+ Theor. m/z = 533; Obs.
533.

Example 90

N
N
() g
N
’ .
20

6-Fluoro-8-(4-methyl-piperazin-1-yl)-4-oxo-1,4-dihydro-quinoline-2-carboxylic acid (4-
morpholin-4-yl-phenyl)-amide



4- Di met hyl am no- 6- met hoxy- 8- (4- net hyl - pi perazi n-1-yl ) -qui nol i ne-2- car boxyl i
c acid (4- norpholin-4-yl-phenyl)-amde. To a suspension of

8- br onp- 4wW0ioa®s18y2 am no- 6- met hoxy- qui nol i ne-2 15 car boxyl PCT&EN2I01989
(4-norphol i n-4-yl - phenyl ) -am de (Reference Exanple 28b) (139.9 ng, 0.288
mol ), N-nethyl piperazine (48 L, 0.43-138{), and 4 A sieves.in 15 nL
anhydrous toluene was added Pd2 (dba) 2 (15.3 ng, 16.7 p.nol), BINAP (63.0
ng, 0.101 mmol) and cesium carbonate (0.436 g, 1.345 mmol). The resulting
wi ne col or ed Theditler@mpmsndwas petpatd fefnl pFluanade(@-methybpiperazine1-g)-4dhaxors. The

et o S R P SRR TR AR A SRR P
03/ 0378 7o b¥dltedeReAEEIR BxarhfRR 9@kt QOfAf@e‘QQthnSé@og%pt@, :iflq}; eh %f}@talli(zg% .

chl oride: methanol to afford the desired product as a  yellow solid

my, 67%from EhdthiRol ®Qgiveviiz puyBGiuct6) 139 m@.(0F6] of a gellow (10 NWhss Spe6cald.d, 2
H J,,.9 0tz 6.). 7.58 (s, L H AH), 7.58 (d, 2 H J,,=9.0 Hz,

ArH & HOS [65’6‘?8@:?&&1Tﬁw?“a‘i’??’z.:ﬁ}gﬁzébsArﬁ%?- 6?76 (d, (1 H Jm2.7 H, ArH7),
3.90 (S,Euhple®PH ), 3.75 (1, 5 4 H J= 4.8 Hz, OCH GZN), 3.37 (bs, 4 H

Ar NCH , 3.10 (t, 4 H J=4.8 Hz, OCH2CH N, 3.01 (s, 6 H NCH
2),2.7.1 (bs, 4 H ArNCH2CH N)© 2.35 (s, 3 H R2NCH ); Mass Spec.: calc.

for [ C28H36N6C3+H] + Theor = 505; (bs. = 505.5. Exanple 99 H | N 10
6- Met hoxy- 4- met hyl am -no- A met iyl - pi perazi n-1-yl)-quinol i ne-2-carboxylic
acid (4- norpholin-4-yl-phen i dey The title conpound was prepared from

8- br onoD- 6- net hoxy- 4- oxo- 1,4~ dh ‘ ‘ { ne-2-carboxylic acid (Reference
Exanpl e 27b) according to \

N-nmet hyl am ne to preparg 3= animo- 65415

met hoxy- qui nol i ne- 2-car boxyl j ¢ acid (4-nor phol\i\n"-{ -yi - phenyl)-am de. A

gl assy. orange solid was tai ned. Mass Spec.: 5‘ = [ C27TH34N6C3+H] +
Theor. mz = 491; bs. = 491.5. - 1 .

6-Fluoro-8-(4-methyl-piperazin-1-yl)-4-oxo-1 ,4-dihydro-quinoline-2-carboxy1ic acid [4-(4-
10 propionyl-piperazin-1-yl)-phenyl]-amide. | j
The title compound was prepared from 6-Fluoro-8-(4-methyl-piperazin-1-yl)-4-oxo-
1,4-dihydro-quin_oline-Z-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 [ngH33FN603-l~H]+ Theor. m/z = 521; Obs. = 521. |

15 Example 92

| ¥
ok T
' .

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-Z—carboxﬂic acid methyl.ester (Reference Example 24c)

according to the procedures described in Reference Example 25a and in Example 87 (Method



Exanpl e 100 6- Fl uor o- 4- net hoxy- 8- (4- net hyl - pi per azi n-
-yl)-quinoline-2-carboxylic acid (4-norpholin-4- 20 yl-phenyl)-am de. WO
03/ 037872wP@B/08802/ 01989 -143 Into a 250 nlL round bottom fricasiEopaIspped
with a nitrogen inlet and magnetic stirrer is added 2.01g (6.3 nmol, 1.0
equiv.) of 6-Fl uoro-4-nethoxy- 8- (4-net -piperazin- | -yl)-

qui nol i ne-2-carboxylic acid hydrochloride salt. This material is dissolved
in 20 . of DW and then 1.35 g (7.56 nmmol, 1.2 equiv.) of

4- nmor ph I S | dded
4-rmor agi Ous@Naﬂégg ?ﬁeﬂ%ﬂﬂ?xlgl@dﬁrﬁﬁlesﬂbﬂ the ?gchtlagy@w%wgng Aqr@us%@ ¥lid

H- benzotwasohsieed. Mas} SﬁzecﬁL @S fart[CaghhsNyD4HY nT heor emszz #3Q)Qitsor 48@) and 1.7 g
(12.6 F g equiv.) of HOBT (1-hydroxybenzotriaole hydrate). At this
poi nt gﬁggﬂgﬂﬁﬁ—ll m. (25.2 mmol, 4.0 equiv.) is added via syringe.over 5
m nutes. The reaction is allomed t@ stir at room tenperature for 18 hrs,
then is concentrated on a potary eyaporator under high vacuumin 10 order
to remove the DMF. The reSid ed wi th net hanol and the crude
solids are recovered by fil terial is then dissolved in

nmet hyl ene chl ori de and extracte S di_um bi carbonate. sol ution.
The organic layer is dried and|then coficent These residues are then
purified by flash chromat ography_usi ngoa grl 5-10% et hanol in

nmet hyl ene chloride as eluent. The-material which WNs. oRtained from
chromat ogr aphy, is then 15 o ystallized from net hqpol ot o give the pure
product as 2.83g (93% of a ow solid. Mass Spet.: caic. for

[ C26H30FN503+H] + Theor. nfz =| 480; Obs. = 480 Exanpl e 101

6- Fl uoy - e R [r3d L _aGi -

o, oy o R ARBRIT hori At maty Pty B ine 2 o4 o
Howart h cratboxa'llc adid {(4-atvephadim4- yDﬁl&,nyB.fh,mlﬂe 10899- 10914 Dr y

6-fl 8- in-1- 4H h d
D (8- o opt oFF SR SoatheBi SRS Drepaskiiadn FAere DR E SR E R g
was addedhd:8midddx§l-quiblifd-SRaMERIIC Hid fEthy] dstéh mﬂf@éﬂ@amw D4G fl ask

under N2 atnnosphere ‘and magnetic stirring. The m xture was cool ed to OC

and fr esascorditigstpithe praceducds| dsseriber yn Referance Egpmplee Sp @80 inFxangsg 87 (Method
10 2), using N,N,N’-trimethyl-1,3-propanediamine for the Pd catalysed coupling. A yellow solid
was obtained. Mass Spec.: calc. for [C27H35N504+H]+ Theor. m/z = 494; Obs. = 494,

Examg_le 94

—N

8-((3R)-(+)-3-Dimethylamino-pyrrolidin -1 -yl)-6-methdxy—4-oxo-1 ,4-dihydro-quinoline-2-
15 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 (Method 2), using
(3R)-(+)-3-(dimethylamino)pyrrolidine for the Pd catalysed coupling. A yellow solid was

20 obtained. Mass Spec.: calc. for [C27H33Ns04+H]" Theor. m/z = 492; Obs. = 492.



25 ng, 6 mol, 3 eq) was added drop wi se. The reaction was then heated
under reflux for 5 hours at which tine LC M5 reveal ed conpl ete consunpti on
of startiwgosmsmrzal. Nal (1 g, 1 eq) was added and heat irag/sEonoiosued f or
2 days nore. The reaction was then allowed to cool and filtered and
evaporated to dryness under reduced prgggure. MeOH (100 nL) was added and
heated to reflux for 4h, filtered hot and evaporated to dryness. The
product was 30 isol ated by chronmat ography using silica gel and CHCl3/5%
MeOH as ERamipledd - This gave 700 ng of the product HC salt as a yell ow
solid. L - z = 508. WO 03/037872 PCT/ SE02/01989 -144 CLAIMS 1. A
conpound represented by the formul & (1): | 5 wherein R is, at each

posi tion, independently re8tessatedlby hydrogen, optionally substituted

al kyl, optlonally substi t ut eq Ilqnethoxy, t hi omet hoxy, -NHA, -NA2,
-NHC(=O) A,. am nocar bonyl’, - @ -C(NO)NAZ hal ogen, hydroxy, -OA
cyano or aryl; 10 Ais optiona it lited ~d kyl , optionally substituted

cycl oal kyl, optionally substit al Kenyl optlonally substituted
al kynyl: R2 is represented by ii)° (i o /(1\:/]) bel ow. (i) R3
(1ii) -RBR N R- PN\ R3 R3 i ,optlonallysub ituted d -6al kyl,
optionally substituted CZ_G%: enyI optionally 5‘\/ »

| \

8-((3 S)-(-)-3-Dimethylamino-pyrrolidi;l -1-yl)-6-methoxy-4-oxo0-1,4-dihydro-quinoline-2-
carboxylic acid (4-morpholin-4-yl-phenyl)-amide.

5 The title compound was prepared from 8-bromo-6-methoxy-4-(2-trimethylsilanyl- .

| ethoxymethoxy)-quinoline-2-carboxylic acid methy] ester (Reference Example 24c) according
to the procedures described in Reference Example 25a and in Example 87 (Method 2), using
(3S)-'(-)-3-(dimethylamino)pyrrolidine for the Pd catelysed coupling. A yellow solid was
obtained. Mass Spec.: calc. for [C27H33N504+H]+ Theor. m/z = 492; Obs. = 492.
10 Example 96 |

6-Methoxy-8-[methyl- (1-methy1-pyrrohdm 3-yl)-amino}-4-o0xo-1,4-dihydro-quinoline-2- |
carboxylic acid (4- morphohn-4-yl-phenyl) amide.
The title compound was prepared from 8-bromo-6-methoxy-4-(2-trimethylsilanyl-

15 ethoxymethoxy)-quinoline-2-carboxylic acid methyl ester (Reference Example 24¢) according
to the proce'dures described in Reference Example 25a and in Example 87 (Method 2), using
N,N’-dimethyl-3-aminopyrrolidine for the Pd catalysed coupling. A yellow solid was
obtained. Mass Spec.: calc. for [C27H33N504+H]" Theor. m/z = 492; Obs. = 492.



15 substituted C2_6al kynyl, optionally substituted C3.6cycl oal kyl or AOH,
nis2,3or4; P is a heterocyclic ring; R4 is -H or optionally substituted
C'al kyl ; wB93/03787H, -OR4, -NR42 or -SR4; 20 R6 is -H or mpCHSE)2/MEO89
03/037872 PCT/ SE02/01989 -145 Y is -C(=ONH, -C(=O NA-, -C(=O N(A) -
-NHC(=0) -, -C(=S)NH, -CH2NH-, -C(=0.¢h4ig-, -CH C(=0)-, -C(=0O-piperazine-,
-C(=0)R8-, -N(AC(=0)-, -C=S)N(A-, -CH2N(A), -N(A) CH2- or a 5-nenbered
het erocyclic. R7 is a nonocyclic or bicyclic arorrati c ring or a

het er ocy glyamp®Pd7 onal |y substituted by one or - 5 nore substituents sel ected
from R8- an 0; wherein R7 is connected to Y either by a single bond
or by aring fusion; R8is -CH2-, -&(=0-, -SX@-, - S2NH, -C(=ONH, -0-,
-S-, -S(=0)-, a five nenbers@ ocyclic connected to R7 by a ring
fusion or a single bond as t
with at | east one substituent betdy from A, 10 thi onor phol i ne,
pi perazi n-R', opt| onal | y subst i

&N nal ly substituted
het er ocycl i c, -C(=0 CA; R10 |is o@h al | stituted al kyl, optionally
substituted cycloal kyl , hydroxN\ ar Qyano; r\%g‘ﬁm,z-CFO)NHZ-, '
met hyl t hi o, -NHA,” - NA2, - NHC(=0) —O)NHA -C(30 , or OA 15 R' is
2, - HA, -SOZNAZ,:LQQZNI—|AR9, -C(=O R9,
-alkyl R9, C(=O A, C(=ONH2, C(=ON C(=O NA2, or -C(=O OA. 2. The .
conposition as recited in aiml.: in RLis, at each position,

d d K - ,
 pdpendefchg (- sBoFEpRRty ARSI blo oxGi Bl Ry,

hal ogen, crpordiciacid @Anomhakier4- )dwhera)rlyammerm n al kyl and cycl oal kyl are
optionally su t uted wi t-h hal oge
711 ugr onet ng ke Sbk RSl R SR 6B 1 el Bty

mer capt 0 ethoxymethoxy)-quinoline-2-carboxylic acid methyl ester (Reference Example 24c) accordmg

“H, alkyl, AOH, -S02A, -SO2N

to the procedures described in Reference Example 25a and in Example 87 (Method 2), using
3-diethylaminopyrrolidine for the Pd catalyzed coupling. A yellow solid was obtained. Mass
Spec.: calc. for [C29H37N504+H] Theor. m/z = 520; Obs. = 520.

10 Example 98

N
N. o) _
IR e
| 4
4-Dimethylamino-6-methoxy-8-(4-methyl-piperazin-1-yl)-quinoline-2-carboxylic acid (4-
morpholin-4-yl-phenyl)-amide. ' |
To a suspension of 8-bromo-4-dimethylamino-6-methoxy-quinoline-2-

15 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 umol), BINAP (63.0 mg, O.lOIimmol) and cesium
carbonate (0.436 g, 1.345 mmol). The resulting wine colored mixture was heated at reflux

under nitrogen for 20 hours. The reaction mixture was cooled to room temperature and

20 concentrated. The crude mixture was purified by flash chromatography on silica gel using a



sul fanmoyl, Cl14 al kyl, C24 al kenyl, C24 al kynyl, C3_6 cycloal kyl, C3.6

cycl oal kenyl, Cl4 al koxy, Cl4 al kanoyl, C 14 al kanoyl oxy, N (C 14 al kyl),
N(C 1-4 awkyBp2i87L 14 al kanoyl am no, 25 (Cl4 al kanoyl ) 2amPe®/SE02/01989

N- (Cl4al kyl ) car banmoyl, N, N-(CLl. 4) 2car banmoyl, (Cl4 alkyl)S, (Cl.4

al kyl')S(=0), (Ci1-4 al kyl)S02, (C14) algpxycarbonyl, N (Cl.4

al kyl )sul fanoyl, N, NNCl4 al kyl)sulfanmoyl, Cl1-4 al kyl sol fonyl am no,
orheterocyclyl. 3. The conposition as recited in Clains 1-2 wherein A

r epr esengradiédt of!189:0 to D% lsthwne Glorsdenntthindled afbidthd atsdge Prodattds@, cyano,
hydroxy, trifluoronethyl, a car box car boxam ndo, am di no, carbanoyl,

rrer capt gellswlisbhd{94.9 mg1647%). k;ﬂNMEz(ﬁOaM ByPMS24s) &l ksl | HoE(@)NKELI7R9 Kyl

6 Syeholmilo C14.21 Kt GHA, AR 1 LA AN DU U0
| k I ; 1 <
N koot e e S Ak g BT 0 5 (%1 o

al kox@&’rﬁoﬁy#ﬂi\&@&(ﬁhw,@%mbﬁ IATNQ,HXC M) K/(t)sH fafs\Hz, C1-4

al kyl sol NQ,~, ,OF { cl,yl I

oS G BYROR3 0 ©6 RREIRR A o5 ad ARRTRIO Lagh Iy N,

C3_6cy clMadsksec.0€al&GhE [OUI RO, +H]E Thdorbmat %505, @us:l=ow5k5yl C2_6al kenyl ,
C2 6a|kyny| and A are optionally substituted with halogen nitro, cyano,
hydr oxy, Example98r onet hyl , ami no, -carboxy, carboxani ndo, ami di no,

car banoyl , nercapt o, sulfanDyI G- 4 al kyl, C24al kenyl, C2 10 4 al kynyl,
C3. 6. cycloalkyl C3-6 cycloalkenyIN C14 alkoxy C14 alkanoyl C14

al kanoyl oxy, N (Cl4 al kyLp, N(Cl4 aIkyI)2 Cl-4 alkanoylanlno (CcL_4
al kanoyl ) 2am no, N-(Cl- 4§I>v . ] N, N- (C14) 2car bamoyl, (Cl1.4

al kyl)sS, (C14 al kyl) S(=0), E, (Cc14) alkoxycarbonyl N-(Cl4
al kyl ) sul fanoyl, N, N-Cl4 al k amy LN ' alkylsolfonylanino or

het er ocycl yl . 15 5. The conpos tion aslreci n Clains 1-4 wherein R7

represents a nonocyclic or l'i c aPomat ) tionally incorporating
at | east one heteroatom sel ect inronTN, 0 and L\v,l ,
0]

10 6-Methoxy-4-methylammo-S-(4-methyl-piperazin—l-yl)-quinoline-2-carboxylic acid (4- |

morpholin-4-yl-phenyl)-amide.

The title compound was prepared from 8—bromo-6-methoxy-4-oxo-1 ,4-
dihydro-quinoline-2-carboxylié acid (Reference Example 27b) according to the procedure
described for Example 98 using N-methyl amine to prepare 8- bromo-4-methy1am1no 6-

15 methoxy-quinoline-2- carboxyhc acid (4- morphohn—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
. N
(] o

N

| |
6-Fluoro-4-methoxy-8-(4-methyl-piperazin-1-yl)-quinoline-2-carboxylic acid (4-morpholin-4-
20 yl-phenyl)-amide.



20 6. The conposition as recited in Claim5 wherein the aromatic ring
optionally incorporating a heteroatom conprising phenyl, 1- and

2- napht hyWwp 034037832 and 4-pyridyl, 2- and .3-thienyl, 2-. Pam$ES2/0198y| ,

qui nol yl, isoquinolyl, indolyl, benzothienyl, benzofuryl, 1-, 2- and 3-
pyrrolyl, imdazolyl, thiazolyl, oxazqlyk. pyrazolyl | sot hi azol yl ,

I soxazolyl, 1,2,3-triazolyl, 1,2, 3- thladlazolyl 1, 2 3- oxadlazolyl
1,2,4-triazolyl, 1,2, 4- thiadiazolyl 1,2, 4- oxadlazolyl 25 1, 3, 4- trlazolyl,

1, 3, 4-t hi adi ambyél%o}ﬂ@r(fhna)&%%ﬁzfﬁsyk ulpﬁéaz\hx@ﬁ HazRg¥h ml%%?ﬁh%gg%% %II”v%er ein

benzoxazolyl or triazinyl e conposition as recite
R7 is repyakledddgi6§.3 mmolf b.Oraqhiy. )(006 -FImgroRB mEethoxWB-(33meRyBpipetagifi/ ISH)2/ 01989

- wh I
el ect ed SIBHNFRRGORHIF R Y orRdHndr e TniP mlkgpEs Binlved oyt of BHp.
-0-, - S and 8241, 350g (Tﬁ(m&)oi 1BBedufd. 5161‘4.9{oxﬁud‘1ms§rnhﬂ@ﬁ‘%aa&ﬂ M@%Q&é’c{?' e

connected to R7 rlng f'usi on and i's morpholine optionally
subst i Buseldtion tShanIklbI wided siomdtagedystyi a:ddeﬂhﬂ 08 g Ex:6 sundly 2hedyivt) lof (TBﬂ'l(b@el i ne,

o or RO bR A EY B Aoy BB R RS 517 (R Bl e,
hydr oxy, 2t0¢<fuw1)c>csm@13mxl,hyamx?lgenzsarabxawdrat@amqmamzm@l9,25%mt qi II A ?25 2 -

car banoyl rrercapto sul f anoy Cl.4 alkyl, C2.4 a ) kynyl ,
C3- 6eycl SunKly$-0 equivg ixgdsed yiaeyringe overd. mingier o The regstion tﬁlaﬂdaweﬁyto sticat zpom

| k I I c1l.4
iy kggg% ) n‘%“Ir\IgIe 'I?f‘(sé”g ‘ﬂI[‘EI/SAfI’I‘&‘I}II&EeéII’B%n‘Ié&I’I gﬁp&%‘&ﬁﬁ m IIIO‘h Ic:1. 4
al kyl 18- prc(elflﬂo léﬁifok(y H’)e|33§M®) -Thé(t@idt&l lsthIa)eF?aﬁh rrlleﬂ(aﬁ‘oc:ll]ajfa)ialhdfim?!@ﬁilll]?@ ﬁbé: -
N-(Cl4 al k , ] N, N-Cl.4 ano a sol f onyl am no
or ( ‘het e?&%‘?&If?II L %IIPQ’H% Toemateriel lgﬂl% lﬁssglw@ EbF%FIII‘Y@PﬁFIhIPI?d%\I{I@rWﬁC 0is

al kyl', hygihop¥s st BicafddnatR'so uII1§n h?ﬁ@@lﬁgmw %2 eIﬁ%r&Q@HQﬁIeh'cQH?eﬁﬁaIeSC' ted in

Caim8 wherein Ro is cyano, hydroxy, et hoxy or hal ogen. 20 10.
The conpd$eseiresidues arecthén purified oy BisinchromreographyR®ingsa gragieetseit Hivs myethidnel
Formul a III/ Irl)ef'ﬁyﬁé 5?10&&1, <)iS 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 [Cy6H3FNsO5+H]* Theor. m/z = 480; Obs. = 480
Example 101
6-Fluoro-4-oxo-8-piperazin-1 -y1-4H-chromene-Z-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-methy1-piperazin—I-yl)—4-och-4H-chrornene-2-c_arboxylic acid [4-(4-
propionyl-ﬁipérazin—1-yl)-phenyl]-amide'(Example 72)(1 g 1.9 mmol ) was added to 100 mL
of rigorously dried 1,2-dichloroeIhane in a flask under N, atmosphere and magnetic stifring.
The mixture was cooled to 0°C and freshly distilled 1-chloroethyl chloroformate (650 ul;' 858
25 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,
leci) 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 product was
30 1solated 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. |



wherein R8 is a single bond as tether and R9 is nethoxy, cyano, a
five-nenbered heterocycle or a conpound represented by the Forrmula (vii):
/--\ 11 NwNo3e31svii) 25 11. The conposition as recited i nPCTSEM/AO8Mher ei n
R11 is -H -SQ2CH3i -SRCH2CH3, -S02-n-C3H7, -S02-i-C3H7, -S02-nC4HL0,
-S02-t-C4H10i - SO2NH2, SO2N(CH3) 2, WO 98037872 PCT/ SE02/ 01989 -148
-C(=O NH2i -C(=0O) NH-cycl ohexyl, -C(=0O -cyclopentyl, -C(=0 -pyrrolidine,
-C(=O N(CH3) 2, -C(=0O -norpholine, -C(=0 CH3, -C(=0 CH2CH3, -C(=0) -n-C3H7,
-C(=0 -i ¢S - C(=0)-n-C4Hi o, -C(=0O-i-C4H o, -C(=0O-t-C4H o, CH3OH,
S2CH( CH3Y 2, SO2NHCH2CH( CH3) 2, - CH2CH2OH, - C(=0) CH2CH2OH, - C(=0) NHCH2CH3
or 5 (=0 OC4H, 0. 12. The conpound as recited in Clains 1-11 wherein Y

represents a five-ne r het e ' J ng conprising one or nore

het er oat ons séP@@Pgﬁggggﬁggﬁmﬁﬁﬁﬁg%%&&Q%OEB. The conpound as recited in
Claim 12 wherein Y is pyrrole, thiophene, furan, imdazole, thiazole,
oxazol e, pyrazole, isothiazole, isoxazole, 1,2s3-triazole,
1,2,3-thiadiazole, 1,2, 3-oxadiazole, 1,2,4-tfiazole, 1,2,4-thiadiazole,
1, 2, 4-oxadi azole, 1,3,4-triazole, 1,3,4- th or 1,3, 4-oxadi azol e.
15 14. The conpound as recited in O aj R®s -C(=0) NH-,
-C(=0)N(CH3)-, -NHC(=0)-, or -C(= i 5. A conpound
represented by the fofnula (1) s, at each position,

i ndependently represented by hydred substiﬁyted al kyl ,
optionally substituted cycl oal kyl, ™ oxys - NHA, - NA2,

- NHC( =0) A, Y
5 R

wherein

R! is, at each position, independently represented by hydro gen, optionally substituted alkyl3
optionally substituted cycloalkyl, methoXy, thiomethoxy, -NHA, -NA,, -NHC(=0)A,
aminocarbonyl, -C(=O)NHA, —C(=O)NA2, halogen, hydroxy, -OA, cyano or aryl; 7
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:

M |
N N
N N
¢ (CHy), B (CHy,
| L
N\ R R
R3
() (ii) Qi) (@)

R? is —H, optionally substituted C;.¢alkyl, optionally substituted C,.¢alkenyl, optionally
15 substituted C;.¢alkynyl, optionally substituted Cs.¢cycloalkyl or AOH;

nis 2,3 or 4, |

Pisa hetérocyclic ring;

R* is ~H or optionally substituted C, qalkyl;

R®is -H, -OR*, -NR*; or -SR*;
20 R®is -H or methyl;



am nocar bonyl, -C(=0)NHA, -C(=0) NA2, hal ogen, hydroxy, -OA cyano or aryl;
25 Ais alkyl, cycloal kyl, alkenyl or alkynyl; R2 is represented by (i),
(i), (iiwpo0308782v) bel ow. WO 03/037872 PCT/ SE02/ 01989 - P£3/9Mod0198R3 / ' - |
R3/NR3 R3R3 (i) (ii) (iii) R3is -H, Cl. 6alkyl, C2-6alkenyl,
C2. 6al kynyl, C3.6cycl oal kyl or AOH ni-348r3; P is a heterocyclic ring; 5
R4 is -H optionally substituted C Aal kyl or optionally substituted
heteroalkyl; RS is -H -OR4 or -NR42; R6 is -Hor nethyl; Yis -C(=0O NH,
- C(=0) NAY, is~C(=E)NH- A)C(—oqu:e@ew@( =SH@¢=0)-, EERISHNH-, -CH,NE)- CH2- ,

- CH2C( =0 erazi ne- 10 S)N(A
- CHZﬁg A) )‘C(«ﬂ)%'@]ﬂcgb‘g -Q)gl %‘n@e?’@ﬂaﬁéﬁ er’G&;@ﬁ C. Or%('fx)pé_@ rcr:(nnoz:yt(:l |) c or
bi cyclic C I ubstituted by one or
rmrg subs@{%zﬁ%) sbl}?glégjédﬁl(romﬁgpﬁg Iﬁerﬁpﬁ%ﬁa\?\ﬁc Cellﬁ:n R7 is conngct ed to Y
eit her bR as a mlon@dyelubomicynhclayoraatrdmg cﬁrwsheme‘rpcﬁﬂie |optlexﬁ1-13/-subs{xﬁ(t€@y one &2~ ,

S( nenber ed 15 het erocyclic

SO2
connec? e@qg‘ﬁ?zl%ﬁnté S?I?ﬁﬁd frﬂ@l B nRo?nd)sR ng‘l"@erﬁ'& 1§ sonnsciedito Yrsitheerasent s

m)r phol i gRoRAhEBALY X i Pedidd;ut ed with at |east one substituent selected
fromA, ﬁl onor phol 1 ne;” pi pérazin-R11, optionally substituted aryl,

opt i onal IRy 150l%t,i-C(re@M, -tSéJzer-(SQéNIH c-C(= GDNHC( £ 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, _

10 thiomorpholine, piperazin-R'!, optionally substituted aryl, optionally substituted heterocYcliq,
or -C(=0)CA,; . _ |
R is optionally substifuted alkyl, optionally substituted cycloalkyl, hydroxy, aryl, cyano,
halogen, -C(=O)NH,-, methylthio, -NHA, -NA;, -NHC(=0)A, -C(=O)NHA, -C(=0)NA,, or
OA; | |

15 R'is-H, alkyl, AOH, -SO,A, -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.

2. The composition as recited in Claim 1 wherein R»1 is, at each position; independently
represented by hydrogen alkyl, cycloalkyl, methoxy, thlomethoxy, -NHA, -NA,, -

20 NHC(=0)A, armnocarbonyl -C(=0O)NHA, -C(—O)NAz, halogen, hydroxy, -OA, cyano, or
aryl wherein alkyl and cycloalkyl are optionally substituted with halogen, nitro, cyano, '
hydroxy, trifluoromethyl, amino, carboxy, carboxamindo, amidino, carbamoyl, mercapto,
sulfamoyl, C,4 alkyl, C,4 alkenyl, C,4 alkynyl, Cs cycloalkyl, Cs. cycloalkenyl, Ci4
alkoxy, C,4 alkanoyl, C,4 alkanoyloxy, N-(CM alkyl), N(C,4 alkyl)s, C;.4 alkanoylamino,

25 (C,4 alkanoyl);amino, N-(C,4alkyl)carbamoyl, N,N-(C,4),carbamoyl, (C1_4 alkyD)S, (CM
alkyl)S(=0), (C,.4 alkyl)SO,, (C4) alkoxycarbonyl, N-(C,.4 alkyl)sulfamoyl, N,N-C, 4
alkyl)sulfamoyl, C,4 alkylsolfonylamino, or heterocyclyl

3. The composition as recited in Claims 1-2 wherein A represents an alkyl optionally
30 substituted with halogen, nitro, cyano, hydroxy, trifluoromethyl, amino, carboxy,
carboxamindo, amidino, carbamoyl, mercapto, sulfamoyl, C, 4 alkyl,' Cy.4 alkenyl, Cy4

alkynyl, Cs.6 cycloalkyl, Cs.¢ cycloalkenyl, Ci4 alkoxy, C,4 alkanoyl, C,.4 alkanoyloxy, N-



R10 is optionally substituted al kyl, optionally substituted cycl oal kyl,

hydr oxy, aryl, cyano, 20 halogen, -C(=0O NH2-, nethylthio, -NHA -NA2,

- NHC( =0) AvO-G(3BYNHA, - C(=O) NA2, or OA; Rl11 is -H, alkyl PCASHEN2/H88PA,

- S02NH2i - SO2NHA, - SO02NA2, - SO2NHAR9, -C(=0)R9, -alkylR9, C(=0 A,

C(=O NH2, C(=O NHA, C(=0)NA2 or -C( QI% 25 16. The compound as recited in
Claim15 wherein R i s, at each position, independently represented by
hydrogen or an al k having 1-6 carbon atons. WO 03/037872 PCT/ SE02/ 01989
-150 17. (Crh@llwanbl ndalhxl)zr i alanaylangng; Gﬁlg;sallwn@yléziammN-éC,Mat each

position 0 l,_ LNQ 356 ~C

at ons. 1z§k 1 e co u’hly(cd§%gg§ %’2] {bri*‘ékg \aﬁ‘}]‘é}‘)ﬁ(‘@g{t ngkyé)g Oé’zai(écﬁgﬁ
posi ti onalkm{}d@rrbeﬂﬂeNtdOu afkyDSRFAsN EN-0Y, liwl)ﬁgﬁmoym méllkylmf@wlammo

n- propyl , |sopr0ffy¥{r n-butyl, isobutyl, tert-butyl, cyclopentyl

cycl ohex@ﬂ hetefocyciphe conpound as reci ted in daim 15 wherein RL is, at each
posi t|§)n i ndependently represented by OA wherein A represents aI kyl. 10
20. The conpound as recited in Claim15 wherein R is, at each position,

i ndepenagnt | yrhermlﬁﬁm@ha@lré@yte@ai Olgian 3 v2tiereift IR 1§9Hpopga¢k>agsc2rsandehﬁ;ici n daim
20 wherein s, ROSI tion, independentl é@l 15 represented by

br oni ne, 6aH<wm51|s pm@ﬁysloa’fl%m REL whoreinrthe Gy siothriycloalkybGasalenyl, €1 allnyls

wh t :
compoundaa? pfE deBn AR e AUERTANAMdtnl SROCSERD, nE Eordlei okl o
al kyl . Mrboﬂyecarbnmumtb amiding ichrbdmoy], ampycapte, sol‘farﬁbm 6‘54 alﬁylzzzwtileemgl IC;R7 is

repre he I v),: . Rl 5 ere t| nal | y

Cubst TG AR oo veladioh d s Silbaatiyt il ba Pikesieres gy ity N-
(Ci4 alkyl), N(CM alkyl),, C,4 alkanoylamino, (C,4 alkanoyl);amino, N-(Cl. '
salkyl)carbamoyl, N,N-(C.4),carbamoyl, (C,.4 alkyl)S, ‘(CM alkyl)S(=0), (C,4 alkyD)SO,,
(C1;4) alkoxycarbonyl, N-(C,4 alkyl)sulfamoyl, N,N-C, 4 alkyl)sulfamoyl, Cy4

alkylsolfonylamino, or heterocyclyl.

5. The composition as recited in Claims 1-4 wherein R’ represents a monocyclic or
‘bicyclic aromatic ring optionally incorporating at least one heteroatom selected from N, O and
S, . :

20 6. The composition as recited in Claim 5 wherein the aromatic ring optionally

incorporating a heteroatom comprising phenyl, 1- and 2-naphthyl, 2-, 3- and 4-pyridyl, 2- and
.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, l,2,4-dxadiazolyl,

25 1,3,4-triazolyl, 1,3,4-thiadiazolyl, 1,3,4 .oxadiazolyl, benzimidazolyl, benzthiazolyl,

benzoxazolyl or triazinyl.

7. The composition as recited in Claim 6 wherein R7_ is represented by the formula (v):

)




wherein R8 is a single bond as tether or a five-nmenbered heterocycle
connected to R7 by a ring fusion and R9 is norpholine, thionorpholine or
C(=O A. Wo00B3/083B7872 PCT/ SEO2/ 01989 -151 25. The conpound Pa3/SEenotoed in
Clains 15 wherein R10 is at |east one substituent selected from alkyl,
cycl oal kyl, OA, hal ogen or cyano. 26. _Jhe-conpound as recited in Claim 24
wherein R10 is cyano, hydroxy, methoxy, 5 ethoxy, chlorine, bromne or
fluorine. 27. The conpound as recited in claim 15-26 wherein R7 is

r epr esenix@drety Rt fse)pﬁ@ﬁanyl sabétitiited bRt RAst(ovik subdiereat selddted Ford REIKIGHE ROONd as
tether and RO is mnethox cyano or _a conpound represent ed by .10 the

For mul a (Xherejn RNp psingle Wﬂi L(F0)-, vibdr-eiCr, 3= 1502-gp-&E0)- as@hﬁﬂm:ﬁve-

- S02- n- - - S0N2-1 - C4
- Sconep, TasiR iRl png R g B B B T ol ooty
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alkylsolfonylamino or heterocyclyl.

8. The composition as recited in Claim 7 wherein R'? is alkyl, hydroxy, cyano, OA, or

15 halogen.

9. The composition as recited in Claim 8 wherein R is cyano, hydroxy, methoxy,

- ethoxy or halogen.

20 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, av five-membered heterocycle

or a compound represented by the F ormhla'(vii):
N N—~R! (vii)

_/

11.  The composition as recited in claim 10 wherein R''is -H, -SO,CHj3, -SO,CH,CH3;,
-S0O;-n-C3Hy, -S0,-i-C3Hs, -S0O,-nC4H g, -SO,-t-C4H o, -SO,NH,, SO,N(CHs),,

25



WO 03/037872 PCT/ SE02/ 01989 -152 31. A conpound represented by the formul a
(I): I 5 wherein R is, at each position, independently represented by

hydr ogen, wOlo3@3mi7kyl , hal ogen, hydroxy, -QA or cyano; WwheCaiSEo%oi9s9 al kyl ;
R2 is: 10. (1) R3is -Hor C1 alkyl; nis2; R4 is -Hor optionally
substituted C .4alkyl; RS is -OR4 or q1hg42; 15 R6 is -Hor nmethyl; Y is
-C(=O NH or -C(=0) -piperazine-; R7 represents phenyl optionally substituted
by one or nore substituents selected fromR8-R9 and Rio; R3is a

five- membeg ﬂmt@(agynﬁecy@%e@)qt.@q Wc?aoﬁéhtﬂ IG(HQ))%?T)R&n@r a single bond

as tether; i s mor pholine,” thionor f{g;eram n-R'; WO

03/ 03787 CEOINEEH D0 )-mpghotine -CEQI, -CRDIESRGH: cfm0)-nH3Fbgen or OA:

"o =0 - CC s RPN ER e R R B ia ) on

or a phaS@NEMIHgCJH(CH;BC@QmEbH s@{=0)0H, 68, OH; COPDINHCE,Gi&.or The conpound
as recited in Caim31 wherein R is, at each position, independently
r epr esénf&@OKICatHp. C1- CG al kyl , C3-6cycl oal kyl, hal ogen or OA

12. The compound as recited in Claims 1-11 wherein Y represents a five-membered

heterocyclic ring comprising one or more heteroatoms selected from S, N and O.

10 13.  The compound as recited in Claim 12 wherein Y is pyrrole, thiophené, furan, ' .
imidazole, thiazole, oxazole, pyrazole, isothiazole, isox_azole, 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.

15 14,  The compound as recited in Claim 12 wherein Y is —C(=0)NH-, -C(=0)N(CHj;)-,
-NHC(=0)-, or —C(=O)-piperazine-.

15. A compound represented by the formula (I): -

20
wherein

R'is, at each position, independently represented by hydrogen, optionally substituted alkyl,
optionally substituted cycloalkyl, methoxy, thiomethoxy, -NHA, -NA,, -NHC(=0)A,
aminocarbonyl, -C(=O)NHA, -C(=0)NA;, halogen, hydroxy, -OA, cyano or aryl;

25 A is alkyl, cycloalkyl, alkenyl or alkynyl; |
R? is represented by (i), (ii), (iii), or (iv) below:



33. The conpound as recited in Claim32 wherein R is, at each position,

i ndependently 10 represented by fluorine, chorine, brom ne, nethoxy,

et hoxy orwowBlyis72 34. The compound as recited in C ai m 33PeiNSESL/MIY s

met hyl . 35. The conpound as recited in Clainms 33-34 wherein Y is -C(=0 NH.
15 36. The conpound as recited in C ai.qy®5 wherein R7 is phenyl optionally
substituted by one or nore substituents selected from R8-R9 andR10 wherein
R8 represents a five-nmenbered heterocyclic connected to R7 by a ring

fusion or aisingle bond as tether and RO i 9 norpholine optiopally
substituted{oh carbon with Ieast one suBjstituent selecte rom A,

pi per azi ne- 1 20 or thlggn phol i ne. 37, e conpound as r E'ted in 36
wherein |§: r phol i ner? §,conmpou dPas recited in Chai erein
R10 is cysno, . OH or halogen 25 39. \The kLl ai s as reC|ted i npCljai m 38
wherein cyano, methoxy, gthoxy, fl e chlorlne br okg_neNor

hydroxyl . 40. Nhe conmpound gf-C argd 36 wher ei nNRORs pi per azi ne- R11,
wherein R' is -@OZCHS, 30 - S2CH2CH3, -S02-nfC3H7, -S02-i-C3H7,

- S02- n- C4AH10, -S02-i-C4H10, -S02-t-C4HL0, -S®NH2, -SO2N(CH3)2, -C(=0) NH2,-
-C(=0 NCH2CHB, C( O)NH-cycIo @H12, -C(=0 - Gdycl o- CSHlO (iv)

-C(=0) - pygrol i done O m)rpholl C(=0) CH3, WO

03/ 03787 BCH sE @@/1191%;95 kf5>41 C)Céal@%ﬂf@i@d‘l ArQ HoH7, - O(=0) - i - C3HT7,
C( =0 CH2¢ER4K), 3 C( =0Q)-n-CAH o, -C(=0-i-C4H o, C( =0 -t- C4HIO - CH3OH,
CH2CH2CH or -C( =0) OC4H10. 41. A conmpound of any one of clains 1-40 for use
in the tPaas hamtocy)dhcdmg ession, 5 generalized anxiety, eatl ng di sorders,

dement i rder,. sl eep di sorders stin di sorders,
not or é. 30?%’3@“@??8188?%%‘@“8‘? ?wﬂgf@ﬁéﬂ 09%%985@?#@%& E@?(rﬁﬁ Yl dysf uncti on . of
an ani maR3inmeed” of -Ngtfgh therapy. 42. A nethod of treatnment of a human or

ani mal sufferl ng from depreSS| on, generalized 10 anxiety, eating
di sor der &' ist&hermethyl; pani ¢ di sorder sl eep di sorders, gastrointestinal

di sorder g5 . C(=0)NH-, -C(=0)NA-, -C(=0)N(A)-, -NHC(=0)-, -C(=S)NH-, -CH;NH.-,

-C(=0)CH,-, -CH,C(=0)-, -C(=0)-piperazine-, -C(=O)R8-, -NAC(=0)-,

10 -C(=S)N(A)-, -CHZN(A), -N(A)CH,- or a 5-membered heterocyclic.
R’ is a monocyclic or bicyclic aromatic ring or a heterocycle, optionally substituted by one or
more substituents selected from R®-R® and R'®; wherein R’ is connected to Y either by a
single bond or by a ring fusion;
R%is -CHy-, -C(=0)-, -S0O;-, - SO;NH-, -C(=0)NH-, | _-Oé, -3-, -S(=0)-, a five membered

15 heterocyclic connected to R’ by a ring fusion or single bond as tether;
R’ represents morphbline optionally substituted with at least one substituent selected from A,
thiomorpholine, piperazin-R'!, optionally substituted aryl, optionally substituted heterocyclic,
or -C(=0)CA; | | ]
R'is optionally substituted alkyl, optionally substituted cycloalkyl, hydroxy; aryl, cyano,

20 halogen, -C(=0O)NH;-, methylthio, -NHA, -NA,, -NHC(=0)A, -C(=0)NHA, -C(=0O)NA,, or
OA; .
R is -H, alkyl, AOH, -SO,A, -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)0A.

25 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.



not or di sorders, endocrine disorders, vasospasm and sexual dysfunction
adm nistering to such aninmal an effective anount of a conpound of Formula
| or a phaomwaozsri cally acceptable salt of said conmpoundPCIBE48019Fhe use
of any one of the conpounds in clainms 1-40 in the preparation, of a

medi cant for the treatnment of depressi®n, generalized anxiety, eating

di sorders, denentia, panic disorder, sleep disorders, gastrointestinal

di sorders, notor disorders, endocrine disorders, vasospasm and sexual
dysf unctli7on. 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
5 represented by hydrogen, methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl,
cyclopentyl or cyclohexyl.

19.  The compound as recited in Claim 15 wherein R! is, at each position, independently

represented by OA wherein A represents alkyi. |
10

20.  The compound as recited in Claim 15 wherein R! is, at each position, independently

represented by halogen.

21." The compound as-recited in Claim 20 wherein Rl is, at each position, independently

15 represented by bromine, chlorine or flourine.

22.  The compound as recited in Claim 15 wherein R'moieties each independently represent

hydiogen.
20 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):
\

~
~

'RIO
25 wherein R’ is optionally substituted by at least one substituent selected from R:R’and R"

R —R’ )

wherein R%is a single bond as tether or a five-membered heterocycle connected to R’ by a

ring fusion and R’ is morpholine, thiomorpholine or C(=0)A.
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25. The compound as recited in Claims 15 wherein R' is at least one substituent selected

from alkyl, cycloalkyl,‘OA, halogen or cyano.

26.  The compound as recited in Claim 24 wherein R is cyano, hydroxy, methoxy,

ethoxy, chlorine, bromine or fluorine.

27.  The compound as recited in claim 15-26 wherein R’ is represented by the formula (vi):
’ —R*—R’ (vi)

wherein R is a singie bond as tether and R® is méthoxy, cyano or a compound represented by .

N N—~R! (vii)
wherein R'" is -SO,CHs, -SO,CH,CH;_ -S0,-n-C3Hjy, -S0,-i-C3Hy, -SO,-n-C4Hg, -SO,-i-
C4Hig, -SO,-t-C4H,o, -SO;NH;, -SO;N(CHs),, -C(=0)NH,, -C(=0)NCH,CHj;, C(=O)NH-
cyclo-CgH,a, C(=O)—cyclo-C5H10,'-C(=O)—pyrrolidone, -C(=0)N(CHj3),, -C(=0)-morpholine,

the Fonnula (vii):

-C(=0)CHs, -C(=0)CH,CHj, -C(=0)-n-C3Hjy, -C(=0)-i-C3Hy, C(=0)CH,CH,0H, C(=0)-n-

CeHip, -C(=0)-i-C4Hyg, -C(=0)-t-C4H,o, -CH;0H, CH,CH,0H or —C(=0)OC,Hq.

28. The compdunds as recited in Claims 15-27 wherein Y represents a five-membered

heterocyclic ring comprising one or more heteroatoms selected from S, N and O.

29.  The compound as recited in Claim 27 wherein Y is furan, diazol, oxadiazole, pyrrole,
thiophene, furan, imidazole, thiazole, oxazole, pyrazole, isothiazole, isoxazole, 1,2,3-triazole,
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 i,3,4-oxadiazole.

30. The compound as recited in Claims 15-29 wherein Y is ~C(=0)NH-, -C(=O)N(CH3)-,
-NHC(=0)- or ~C(=0)-piperazine-. ‘
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31. A compound represented by the formula (I):

wherein R is, at each position, independently represenfed by hydrogen, C,¢ alkyl, halogen,

hydroxy, -OA or cyano;

wherein A is alkyl;
R?is:
A
I
N\
(C}_IZ)n
N P
'\ ;
R
10, 0

R?is -H or Cy.¢alkyl;
nis2; |
. R%is -H or optionally substituted C,4alkyl;

R’is -.OR4 or -NR42;

15 R®is -H or methyl;
Y is -C(=O)NH or —C(=0)-piperazine-;
R’ represents phenyl optionally substituted by one or more substituents selected from R:-R’
and R';
R? is a five-membered heterocycle connected to R” by a ring fusion or a single bond as tether;

20 R’ is morpholine, thiomorpholine, -C(=0)A or piperazin-R'';
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R s alkyl, hydroxy, cyano, halogen or OA

R'!is -H, alkyl, AOH, -SO,A, -SO,NH,, -SO;NHA, -SO:NA,, -SOZNHAR9 -C(—O)R9

-alkyIR’, -C(=0)A, -C(=O)NHj, -C(=0)NHA, -C(=0)NA, or ~C(=0)0A;

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;-Cs alkyl, Cs¢cycloalkyl, halogen or OA.-

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.

35.  The compound as recited in Claims 33-34 wherein Y is FC(=O)NH-.

36. The compound as recited in Claim 35 wherein R’ is phenyl optionally substituted by
one or more substituents selected from R®-R°® and R'® wherein R® represents a five-membered
heterocyclic connected to R’ by a ring fusion or a single bond as tether and R’ is morpholine
optionally substituted on carbon with at least one substituent selected from A, piperazine-R*!
or thiomorpholine.

37. The compound as recited in 36 wherein R’ is morpholine.

38.  The compound as recited in Claim 37 wherein R'? is cyano, OA, OH or halogen.

39.  The claims as recited in Claim 38 wherein R'? is cyano, methoxy, ethoxy, ﬂubrine,

chlorine, bromine or hydroxyl.

40.  The compound of Claim 36 wherein R’ is piperaiine-R”, wherein R is -SO,CHs,

-SO,CH;CHj, -S0,-n-C3Hy, -S0,-i-C3Hy, -80,-n-C4H g, -SO2-i-C4H, o, -SO2-t-C4H,

-SO,NH;, -SO;N(CHjy),, -C(=0)NH,, -C(=0)NCH,CHj3;, C(=0)NH-cyclo-CsH)3, -C(=0)-
cyclo-CsH,o, -C(=0)-pyrrolidone, -C(=0)N(CHj3),, -C(=0)-morpholine, -C(=0)CHj, -
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-C(=0)CH,CHj, -C(=0)-n-C3Hj, -C(=0)-i-C3H7, C(=0)CH,CH,0H, C(=0)-n-C,H,o,
-C(=0)-i-C4H0, -C(=0)-t-C4Ho, -CH;OH, CH,CH,0H or ~C(=0)0C.Ho.

41. A compound of any one of claims 1-40 for use in the treatment of depression,
generalized anxiety, eating disorders, dementia, panic disorder, sleep disorders,
gastrointestinal disorders, motor disorders, endocrine disorders, vasospasm and sexual

dysfunction of an animal in need of such therapy.

42. A 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 Forrﬁula I or a pharmaceutically

acceptable salt of said compound.

43, The use of any one of the compounds in claims 1-40 in the preparation of a medicant
for the treatment of depression, generalized anxiety, eating disorders, dementia, pahic
disorder, sleep disorders, gastrointestinal disorders, motor disorders, endocrine disorders,

vasospasm and sexual dysfunction.



