1 7 APR 2006 WD 03/037872 PCT/ SE02/ 01989 -1 THERAPEUTI C QUI NOLONE COVPOUNDS
W TH 5- HT- ANTAGONI STI C PROPERTI ES Field of the Invention This invenqhngzmﬁ
relates to novel 8-am no derivatives, nethods for their preparation,
“pharmaceuti cal conpositions containing themand their use in therapy.
Background of the Invention Serotonin (5-HT) has been inplicated in many
psychi atri cW@ 883 8& s i ncluding but not linted to depr cXSIH203¥heral i zed
anxi ety, eating disorders, denmenti a, pagic di sorder, and sleep disorders.
Furt hernore serotonin has been inplicafed in gastrointestinal disorders, 10
cardi ovascul ar regul ati on, notor disorders, endocrine disorders, vasospasm

and sexual OHFRAREGTIC QUEYOLONECO®POUNDS WEHER SIHFEANJANGONISEG i nto at
| east 14 subtypes, see Barnes and pRupERTIESUr ophar macol ogy, 1999, 38,

1083-1152, incorporated herein by reference. These various subtypes are
responsiblg_IEr Eeiotonin's.action I n many pat hophysi cogi cal conditions.
The 5-HT1 1LY, tors has high affinity for serotonin and consists
of five 15 rel afigglink@RRR M4tSs to hBe} 8Taiitd derivitblesl GRdhddl Gor heif'frépapifien,5- HTi O
receptor subtypes. Conpounds that interact with the 5-HT1 fam |y are known

to have fhekampacsutical gryppositions conpiningthen god, weirpsn in i@ PYdi sor der s and

di seases. BRRREdLCH RE IvERGROUNds that are 5HIia and SHTwn antagoni st have
been known t and anxiolytic agents. Conpounds that are
SHT1la and SHT1oSeaefonin £3-HThbasdbetreimplinatediin many peychiagic dissnderpincludipg Witmet. 20
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" - sleep disorders. Furthermore serotonin has been implicated in gastrointestinal disorders,

10 cardiovascular regulation, motor disorders, endocrine disofdcrs, vasospasm and sexual _
dysfunction.  Serotonin receptors have been subdivided into at least 14 subtsrpes,'see Barnes
and Sharp, Neuropharmacology, 1999, 38, 1083-1152, incorporated herein by reference. |
These various subtypes are responsible for serotonin’s action in 'mahy pa.thopﬁysicogical
conditions. The 5-HT, family of receptors has high affinity for serotonin and con'sisté of five

15 rgfated receptors. This family includes the S-HT 18 and 5-HTp receptor subtypes.
Compouﬂds that interact with the 5-HT; family are known to have tﬁerapcutic potential in the
abpve mentioned disordefs _angl discases.. In particular,' compounds that are SHT 5 and SI-_ITm-
antagonist have been known to be antidepres'sant and anxiolytic agents. Compounds that are
5HT)g and SHT}p agonists have been used in the treatment of migraine.

20 Summary of the Invention

Provided herein is a compound having the formula (I):

wherein



Rt is, at each position, independently represented by hydrogen, optionally
substituted alkyl, optionally substituted cycloalkyl, nethoxy, thiongtipmxygs
-NHA, -NA2, -NHC(=O) A, ami nocarbonyl, -C(=0 NHA, -C(-O NA2, hal ogen,

hydr oxy, -QA, cyano or aryl; Ais optionally substituted al kyI optionally
substit ut edygysibBehkyl , optionally substituted 5 al kenylPCQ[SE%?§sgnal Iy
substituted al kynyl; R2 Is represented by (i), (iit), (iil) I'v) bel ow
(i) RB (ii) (iii) -RB R3is H optiongdy substituted Ct.salkyl, optionally
substituted C2.6al kenyl, optionally substituted C2.6al kynyl, optionally
substituted C3.6cycl oal kyl or ACH, 10 nis2,30r4; Pis a heterocyclic ring; -
Ris -H oeriaIdtoMlpbgiﬁmmpmdemkj réprdsehtied by hydsoges, opﬂomlmubsﬁmmlkyrl -SR,  R6

L e g g e 0 SR
- N( A) C( =0)aminocabom®)-(=R))NHA, CERIH)NA,, halbﬁeﬁ) BhdZoxyorO &, dafesreed heterocyclic.

ICis a nonocycglic¢ or bi c%cl Ic aromatic ri n‘? or a heterocycle, opt ionally

subst i t ut ¢HiSEplienAtY sHbstitiis élkghﬁﬁqqnﬁ%?ﬂbih%té exdlosikyl.opHenly ppstityiedi - wherei n
R7 is co_qwq,g&;lﬁq,rb o}{dﬁ}ﬁbﬂfmt@&alﬁyx%ﬁl single bond or by a ring fusion; R6 is
- CHz-, C(Rq "G =ONH, -0-, -S-, -S(=0)-, a five
menber ed é%@?@éﬁy@ﬁlb&(ﬁdhh@@i@d(lvbbw tby a ring fusion or a single bond as
tether,. RO i§ norpholine optionally substifuted with at |east one
subst i t uent ected from A"-T"'t hi onor pho pi perazin-R ional |y
substituted r\yl, optlonal I/yugubstltut ed e erocycllc 25??‘ C(=OCA 17
APR 2006 ¢ (&H,), (C[-Ilz)n “
N\ o R’/N\R’
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® (ii) (i) (iv)
R'is-H, Opnonally subsntuted Cisalkyl, optionally substituted C;.salkenyl, Opnonally
substituted C, salkynyl, optlonally substituted C;.scycloalkyl or AOH

lb ‘nis 2,30r4;
 Pisa heterocyclic ring;
- Ris-Her op.tionally substituted C,alkyl;
R*is-H, -OR’, -NR*; or -SR*;
R® is -H or methyl; _ .
15 Y is -C(=O)NH-, (=0)NA- -C(—O)N(A)- -NHC(-O)- -C(=S)NH-, -CH;NH—
«C(=0)CHy-, -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 monocyelic 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)-, -80;-, - SO;NH-, -C(=0)NH-, -O-, -§-, -S(=0)-, a five membered
heterocyclic connected to R’ by a ring fusion or a single bond as tether; '
R’ is morpholine optionally substituted with at least one substituent selected from A,
thiomorpholine, piperazin-R'?, optionally substituted aryl, optionally substituted heterocyclic,
25 or-C(=0)CA; |



WO 03/037872 PCT/ SE02/01989 -3 R10 is optionally substituted al kyl,
optionally substituted cycloal kyl, hydroxy, aryl, cyano, halogen, 17 APR 1006
-C(=O NH2-, nethylthio, -NHA, -NA2, -NHC(=OA, -C(=O NHA, -C(=0)NA2, or QA
R' is -H alkyl, AOH -SQ2A -SO2NH2, -S02NHA, - SO2NA2, -SozNHARQ - C(=0) R9,
5 -al kyl R9, C()A C(=0) NH2, C(O)NHA C(=O NAZ, or - The term

" hydrocar by'fVO“i’Wg’rzs to any structure conprising only car f?E%QP”ﬁydrogen
atons up to 14 carbon atons. The term' %I kyl" used al one or, As a suffix or
prefix, refers to straight or branched”“Chain hydrocar byl radi cal s
conprising 1 to about 12 carbon atonms. 10 The term "al kenyl" refers to

i gh wh byil ' ' |
ar oo car Bork SHORALY el MY FGRbRAllY ARRARMA eBRYY By i5E B8 C oy hon
at ons. Thmlt;@th(%(DMﬁxl etliydthid; NHA, -DIA; ANHC(=0) A bICEa0)NHRA, COGO)NRY @F ocar by

radi cal s having at |east one carbon-carbon tri pI e bond and conprising at
| east 2 upole about 12 carbon atons. The term "cycloal kyl" refers to

ring-cont akﬂlmm I, AOH bS’d)ﬁ(aSlOM -SOINPIA, SSOMN Q! -SHINLRFS! -CE=0)R%t 0 about 12
carbon atons. erm ca/ {gal keny refers to ri ng—cont al ni ng hydr ocar byl

radi cal s5 hMHE; Q(‘q}éag(— )50 " %@Wcﬁ(‘&iﬂ% and conpri si ng at

| t 3 t
r?ﬁ;-con'ltjgi n?n.gﬂﬁ;/%'rnocg%[a 3-%agﬂ'tfca S gaw ng. at easﬁh%%@dgar%ﬁﬁ&é%r bon
triple bonstomsup oltsaibohatpmabout 7 up to about 12 carbon atons. 20 The term
aromat | o ot Ofid shdd AKIPARET Al &3 3R o BUR oo BhifiRb branched |

on ar onat

pol yunsat ur at ed car I NgS™ havi n racter
del ocal i zechai:rile{dmcuhgl)radiaalsjcmnprpmgslltmgbtﬁt lﬂ)carbnredmm 14 carbon atom; The

term"aryl " refgr tQ. th 0 l.ic aromatic
radi cal éxcorrpr |§} Eeg rfgmgﬁ{am g}(l:e;‘/ic ha@hggr ﬁ%{gﬁ ac‘égs h@é‘f’%“
conpri si ngleu;boh@caﬁm@xboﬁﬁoﬂbqe bandland cahyriving af leastt2auprto ‘Abduk ¥2 eanlssh atogfser s t o

di val ent kv figigh] enPSiEL b 28l dhShke AR alotuol e BB BT U1 oS

least one carbon-carbon triple bond and comprising at least 2 up to about 12 carbon atoms.
The term “cycloalkyl” refcrs to nng-contammg hyd:ocarbyl radlcals compnsmg at
15 - least 3 up to about 12 carbon atoms. :
The term “cycloalkenyl” refers to nng-contammg hydrocarbyl radicals havmg at least
one carbon-carbon double bond and comprising at least 3 up to about 12 carbon atoms.
The term “cycloalkyxiyl” 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 term “aromatic” refers to hydrocarbyl radicals having one or more
~ polyunsaturated carbon rings having aromatic character, (e £., 4n + 2 delocalized electrons)
and comprising 6 up to about 14 carbon atoms.
" Theterm “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 “alkylene refers to dwalent alkyl moieties, wherein said moiety serves to
link two structures together. .
. The term “heterocycle™ or “Hctcrocyclic" or “heterocyclic moiety” refers to ring-
containing monovalent and 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,



The term "heterocycle” or "heterocyclic" or "heterocyclic noiety" refers to
ring- containing nonoval ent and dival ent radicals having one or nore 7 APR 2006
het er oat ons, independently 30 selected fromN, 0 and S, as part of tLe ring
structure and conprising at least 3 and up to about 20 atons in the rings.
Het er ocycl i L etd,es may be saturated or unsaturated, 1 6 WO

03/ 037872 5%?%%Egg?01989 -4 containing one or nore doublé%gﬁﬁggﬁggnd
heterocyclic noieties may contain nore_than one ring. The term "heteroaryl”
refers to heterocyclic nonoval ent and divalent radicals having aromatic
character. 5 Heterocyclic moieties include for exanple nonocyclic noieties
such as: agbdtdifling Gne orddré dfi8le Yoy, Gt Weterddhlid Mbidfes APlcARE mbiRUBHIAS
pyrrolidine, pyrroline, imdazolidine, pyrazolidine, dioxolane, sulfolane
2, 3-di hydr 8f&r an, 2, 5-di hydrofuran tetrahydrofuran, thiophane, piperidine,
1, 2, 3,6-tetrahy = vy (i » ] ' ' ' ' pyr an,
t hi opyran, 2, 3-??‘:&%%101%% a ,l x{%&ée?f:éﬁ%ﬁbgw%&ﬁ?hh&g%9@?@@@@%}%&&

1, 4- di oxanerombti8clitacttr.oxane, di oxane, honopi peri di ne,

2,3,4, 7-tetrahygdru-| H.azepi.nc. ho i perazine. 1 3-. .dioxepane, ....
4, 7-di hyér o-1, )?:g%‘f%%;b‘? ﬂf°g§ﬁdng8‘%gﬁﬁ%ﬁpﬁen%9%°ﬂ%}§.mq‘%”éa 3o RGPS ocycl i ¢
noi eti es i egitdndahiiretes areedine, okbtags tidmte, ligine) linf) Ythidlazolidine, pyri m di nyl,
pyridazi nyl, HE&S%' , furég, %E?/? &Jh%rﬁ?tr%lggiﬁmmt hi auéglcérlzm oxazol yl,
Bl o TR

, 2, 3-thi agh iperdire, 1,23 ihé} line; line,
t hi adi azol yldbl’?ﬁc%lge oxadi azolyl, 1, 3ﬂ,)y4111-t rei lgggriyj , 1, 3?4151-'( hi gd?rgzoml , -and
1,3, 4 oxadP¥2®itippyranaddidihysrrpirap, tetrahydroprpes §4-dihyiapyridine Adsherass 180l yeycl i c

noi et i esjps H_ﬁ:ﬂaﬁsdioidﬁ@mo&o?ibm&, 28,4,7-tetrahydro-1 H-azepine homopiperazine, 1,3~
qU|nollneptetrahydrqu|no I ne, i soqui nol i'ne, tetrahydroi soqui nol i ne,
1, 4- benzodmigxepine, 4godirysse-1 A-diexepipdand hsxamathiene ofntgddition heterocyclic

2, 3- di hydr ghemeoftuddhetchoatyl HRBF ISR %A ZRkiAy1, pyrazinyl, pyrimidinyl, pyridazinyl R
benzot hi ophene, benzoxazol €, benzt hi azol'e, bénzi m dazol e, benztri azol e, t hi oxant h

ine, 20 cafuenrbifiyl BYTEY imidaaely], dtiselybyratalydi RiHelvhriwthienolsi ifareznivle. | n
addi t1on t 9 E.RMIVEKEE 101 BEAGKELE S a0esGhiaAg, FROVEazdMA! LEECYC! I C

noi eties -include polycy eterocy¢lic noi etl e$ wherel e ring fusion
bet ween dwthiastiazabyt, d.2:4-ergdiazolyl, 1,3,4-triazolyl, 1,3,4-thiadiazolyl, and 1,3,4 oxadiazolyl.

" Additionally, heterocyélic moieties encompass polycyclic moieties such as: indole, indoline,

quinoline, tetrahydroquinoline, isoquinoline, tetah&droisoquinoﬁne; 1,4-benzodioxan,
coumarin, dihydrocopmariu, benzofuran, 2,3-dihydrobenzofuran, 1,2-benzisoxazole, |
benzothiophene, benzoxazole, benzthiazole, benzimidazole, benztriazole, thioxanthine,
20 carbazole, carboline, acridine, pyrolizidine, and quinolizidine.
In addition to the i)olycyclic heterocycles described above, heterocyclic moieties
* include polycycliq 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 conimdn to
both rings. Examples of such bridged heterocycles include quinuclidine, '
25 diazébicyclo[2.2.l]heptane and 7-oxabicyclo[2.2.1]heptane.
The term “halo” or “halo gen™ 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 radical. Alkoxy moieties include methoxy, ethoxy, propoxy,
isopi'opoxy, butoxy, t-butoxy, isobutoxy, cyclopropylmethoxy, allyloxy, and propargyloxy.
30 The term amine or amino refers to radicals of the general forrnula -NRR’, wherein R

and R’ are in&ependently selected from hydrogen or a hydrocarby radical.



conprises nore than one bond common to both rings and nore than two at ons
common to both rings. Exanples of such bridged heterocycles includet7 APR 2006
qgui nucl i di ne, 25 di azabicycl o[ 2. 2. 1] hept ane and 7-oxabi cycl o[ 2. 2. | ] hept ane.
The term "hal o" or "hal ogen" refers to fluorine, chlorine, brom ne and
I odi ne radicals. The term "al koxy" refers to radicals of the general formula.
0-R wher VRYIE2 selected froma hydrocarbyl radical . PATRERPIHSI eti es
i ncl ude met hoxy, ethoxy, propoxy, isopropoxy, butoxy, t-butoxy, isobutoxy,
cycl opr opyl met hoxy, allyloxy, and propafgyl oxy. 30 The term am ne or am no
refers to radicals of the general fornmula -NRR, wherein R and R are
i ndependent.| v. sel e : P drogen or a hydrocarby radical. 1 7 APR 2006
WO 03/ 0378F= ' ' *BeThi | ed Description of the'lnvention In a
further aspect mfafﬁrheraspwafuherhvemonm RIhdA8, eaciindependa ?raaﬁtancyn as_an

|y be substituted

aIkyI al kenyl, al ky and as a cycl pal kyl tiona

wi th hal ogekenyh PlW‘ ae%ﬁﬁcpyclohlyuk wry opyonally %wbﬁ%w@)wnh hatpges, nige, r%;sy

car boxani gg? &'iﬂn&omeambml cuwmycamogmﬁo%aa ba1n B}t BeRhgt C24

al kenyl , 4 al'k C3-6 ['ken C14 a koxy, C14

& cycl oal ky! cl oa
?lc Iiznolylk 5 wiﬁnmaylkﬁn@}kxb,@4 ame(aqu@kowl) Csm)@iwkad (277 ):z:loa@enm Qano% | ami Ino
al kan m anoy

(ClL. 4)S, %%ngm% %%*5 J‘Mﬁﬁf{’@ﬁ@&@/b(@ ﬁ?l%oxy%}g%b% ﬁ‘r"' N-(CL.
ﬁl t<y| ) sul }‘@mylkandyl)fmﬁnq , M-(Caks ikyDsarbamoyl W.N-(Cile ﬂk}d)qurbzsudyﬂ,cﬁﬁyJ)&lr(Em | and

et erocycl | en or
al kynyl ymay 1)336 gc‘g‘%ky@ﬁ%)gf%‘n‘ic‘gﬁwc%rgg )J;ﬁ‘gg# X‘/‘yaflllg@s 'ﬂgm%yg Car 8n a%/om; A
R and R3 gk¢djselfainyy, mamyﬁalﬁoxﬁdannm,wﬂhmteremhc are i ndependent ly a cycl iCc
o s Ty P PR s S S S SB 1

i ncl ude y uty
(r:]yf:l opent ybrandgte:]g}lmemry&ly Bmii;]gl:lft? lcﬂbaxatbms PA,GR‘ernalﬂ’ @re\f&hhlgaa\;edr-ﬁ R’omy\hhfh R :c s a
al ogen are orine, chlori r ef.enabl e val ues for
R e et aerindsStadty s e sty Gt AR g B, KT SRR i ot hovy
gnd rrr:t hoxate aﬂ?ﬁlﬁﬂﬁﬁ@ﬁﬂe&n&:}%ﬂ eyl Ixﬂﬁmﬁll Wptyﬁ'n-mﬁyl\é}\iys]obum&kmb@ﬂjﬂ 5 on Ehe c
Leyelie T nﬁ)pgxgt)?l ﬁeopennﬁ 3, cycl(?hexyl Prc?crabrvaah?e)é for R v?hrc]anR is f ha?ogen (a)rsel ron >

15 fluorine, chlorine, and bromine. Other preferable values for R' when R! is at position 6 on the

bicyclic ring are methyl, ethyl, ethoxy and methoxy. Preferable values for R! when R'is at
posmon 5 on the bicyclic ring are ~H, methyl, ethyl and methoxy. When R'is at posmon 5-
on the bicyclic ring, R' is more preferably -H. When R' is at position 7- on the blcychc nng,
R' is preferably -H. .
20 Particular values for R? are substituent groups of Formula i. PreferablyR%is
represented by formula i, wherein n equals 2. Most prcferably Rlis reprcscnted by N-methyl
piperazinyl, '
Particular values for R3 are hydrogen, methyl, ethyl, n-propyl, isopropyl, n-butyl
isobutyl, and fert-butyl. R? is preferably methyi.
25 Particular values for R* are hydrogen, methyl, ethyl, n-propyl, isopropyt and
trimethylsilanyl-ethoxymethoxy. Preferably, R* is methyl.
R® is preferably represented by H.
Y represents a linking group. Y is preferably -C(=0)N(CH)-, when Y is
-C(=O)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, thiopheae, furan, imidazole.'

thiazole, oxazole, pyrazole, isothiazole, isoxazoie, 1,2,3-triazole, 1,2,3-thiadiazole, 1,2,3-



on the bicyclic ring, RL is nore preferably H Wen R is at position 7- on
the bicyclic ring, R is preferably H 20 Particular values for R2 qn png
substituent groups of Fornula i. Preferably RZ is represented by formula 1,
wherein n equals 2. Mdst preferably R2 is represented by N nethyl '
pi perazi nylwo ofigfdsb cul ar val ues for R3 are hydrogen, netBytse@iongd .

n- propyl, isopropyl, n-butyl, isobutyl, and tert-butyl. R3 is preferably

met hyl . 25 Particular values for 'R4 argghydrogen, nethyl, ethyl, n-propyl,

i sopropyl and trinethylsilanyl-ethoxynethoxy. Preferably, R4 is nethyl. R6
Is preferably represented by H Y represents a linking group. Y is

pr ef er abl Yoxa@azele, No@Bthzole, WRoNthiddiagole - 1CL 4-Ckdidibte, 1,540 Nz08), $9,4DBiadiazole

-C(=0) - pi- pera2| ne When Y represents a five- menbered 30 heterocycllc ring, Y
may be repitdshPedidgile. for exanple, pyrrole, thiopherie, furan, im dazol e,
t hi azol e, oxaz rﬁ’?l zol e, isoxazole, 1,2, 3-tri azol e,

1, 2, 3-thiadi azy@c?ﬂw"r }el?_ggly)%%G VD 03/ 037872 PCT/ SE02/ 01989 - 6

oxadi azo | eExampies af R ﬂlalzrgﬁrescnﬂmmmytﬂlh ion bicyelis|asgmatic 2ing oo x h@tcramlleap(:lude,

1 3, 4 t ; ly, Y
L N moctmeed b MR S o e 5.5 R OARS- MRATBLERNRP V.

r| ng or a hﬁnﬂlo@-yanué-pyaml}{udmidazolﬁ, thigzolyl, exavotyl | fyrazbigt) 1§oﬁuazpl§ﬁnyl 1- and

2- ht hyl d 4 ;.. 2= - t hi L 2. ar = f -, 2-

ona o by iy TRt bh A fasiseE 1ot 3 R, D28 1 arol yi

|1 sgxzz?l yltmalauaé’olﬁ Ilmhd&zolyé, 123 tBﬁahbl&ﬂllﬁm@ﬂh}ddaaz&leﬁwhmﬁj c%drl:lolyl v '
ri azo | Qxa o] i azo ,

1, 3. 4-thi d&?ﬂaﬁﬂlywmd%lﬁsb %@a@i?&&‘{)%im%@{ﬁbﬁ ‘gﬂ?‘? aéa%w,; i ndol yl?/

benzot hwra&,z@gagbmed}m&,ﬁﬂyl benzim dazol yl, benzt hi azol yl, 10

benzoxazol or triazinyl R be represented b the Formula (v):
(V) 1¥1I may also be represe%{ted by the Formua? ? P y (V)

—R*—R’ )

Rlll
R’ may further be represented by the Formula (vi):

R®*—R’ (vi)

' .15 When the values for R’ are as set forth above, R® maybe a single bond as tether, -C(=0)-,

" CHy-, -C(=0}-, 805, -S(=0)-, -S-, -O-, <C(=0)NH-, -SO;NH-, or a five memberéd
heterocycle connected to R_" by.a nng fusion; and R’ may represent an aryl, heterocyelic or
heteroaryl each independently optionally substituted with halogen, nitro, cyano, hydroxy,

- trifluoromethyl, amino, carboxy, carbamoyl, mercapto, sulfamoyl, Cy4 alfcyl, Caaalkenyl, Cay

20 alkynyl, Ci cycfoalkyl, Cs. cycloalkenyl, Cy4 alkoxy, C, alkanoyl, C,4 alkanoyloxy, N-
(Ci4 alkyl), N(C, 4 alkyl);, C,4 alkanoylamino, (Ci4 alkanoyl);amino, N<{(C,. '
salkyl}carbamoyl, N,N-(C 4hcarbamoyl, C;.4}S, C,48(0), (Ci4alky)S(=0),, (Cia)
alkoxycarbonyl, N-(C, alkyl)sulfamoyl, N,N-C, 4 alkyl)sulfamoyl, C,4 alkylsolfonylamino,
or heterocyclic. Preferably R’ is a heterocyclic moiety. ,

25 More preferabiy R? represents piperazine, thiomorbholine or morpholine opticnally
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 Sandit »



R10 R may further be represented by the Fornula (vi): 15 When the val ues
for R are as set forth above, Rs maybe a single bond as tether, -C(]—-Q)MJR 2008
-CH2-, -C(=0-, -S&2-, -S(=0)-, -S, -0-, -C(=O NH, -SO2NH, or five
“menbered heterocycle connected to R by a ring fusion; and RO nmay represent
an aryl, heterocyclic or heteroaryl each independently optionally

subst it ut ed¥Qi¥¥’#2&l ogen, nitro, cyano, hydroxy, trifl uBCEENMIM? ani no,

car boxy, carbanoyl, mercapto, sulfanmoyl, Cl4 al kyl, C24al kenyl, C2.4 20

al kynyl, Cl1.6 cycloal kyl, C3.6 cycl oal kgn C14 aI koxy, Cl4 al kanoyl, C, 4
al kanoyl oxy, N- (C1L 4 alkyl), N(C14 al kyl )2 Cl4 al kanoyl am no, (C 4

al kanoyl )2am 7§ car ba N-zC, 4) 2car ha Cl4) S,
C145(0), (@?4 %&‘6}‘2 %é&%‘*f‘w%’lﬂ% é%"%ﬂﬁ( B °(‘@1%§%ﬁ%ﬁ%‘ moy!

N, N- C14 al bgtld)as teted RV preferaBlyahdthdxsptsane)u fvdimémberdd he £1@ 6¥/£ tdnfpound
Preferably R9 is a heteroclycllc noiety. 25 More preferably R9 represents

pi per azi netePEsfntRdSY thedramuladyidior phol i ne optional |y substituted on carbon
with at | east one substituent )s/el-ee\?d fromA Rs may be a five nenbered
het erocycl e, incorporating at feast Yone hejeroatom selected fromN, 0, or S
and it 1 7 APR 2006 WO 031037872 PCT. 1989(1%)5/ be connected to R7 by a
ring fusion, preferably when RX is enyl. When Rs is a single bond as
tether, .R9 is preferably methoxy, Ccyan, a five-nenbered heterocycle or a
corrpounds Nﬂmn@sm:mdsebgedibhe Slammhct@ t(etzmc)rchd\d:o}npnﬁihg Nvind furthebWhen is | S

represented b nber ed het furt en it
S connecf°§'ﬂ¥ % tﬁ¥ﬁ§§ 5‘“??‘}’? s ﬁ:?elﬂgy i?(g(rrg)p‘éfaleuf’cgﬁ‘{l-\lgﬂﬂﬂl%eﬁag med at

t he n|trog;emoatpmferaﬁ&-ﬂ&@}ﬁﬂﬂﬁaeferably ( O)CHZCHS . V\hen R7 is phenyl or
a 6-nmenbered h racyclic r t ached tetheg, .at the
. S or 4 posv it g pheiytordhamemsan bR RERE B i s e b B e R et

PL ef eL abl yat tm jBor %oﬁh&rﬁ@ﬂtﬁ@bﬁéhﬁ drlhcs tﬁhnﬁﬁiﬂﬁtcr@dycli&h&xg&ﬁﬁéralﬂymfss tion of
the p eny yclic r

attac he&l v?tﬁ“’l'l‘ & ‘ﬁgep:bfe"h’gf’ atélﬂc SAP"f)‘B%’f ?ﬁ ‘ggplﬁﬂ“y{q{ép Rem ab‘{}%t"é“@ch%e nber ed

het er ocycl #igg. Mér@ preferably, RYis attached via the R® tether at the 4 posmon of the phenyl or a 6-
membered hctcrocychc ring. ‘
1% may be represented by alkyl or cyc-loalkyl each independently optionally
substituted wi_th halogen, nitro, cyano, hydroxy, trifluoromethyl, amino, carboxy, carbamoyl,

15 mercapto, sulfamoyl, C,.4 alkyl, C;4alkenyl, Cy4 alkynyt, Ci gycloallcyl, Ci cycloalkenyl,
Cr alkoxy, C alkanoyl, C4 allcanoyloxy, N-(Cis aliyD, N(Cia alkyl, Cra
alkanoylamino, (C\ alkanoyl);amino, N-(Cj.salkyl)carbamoyl, N,N-(C;4),cirbamoyl, C1.0)S,
C145(0), (C14alkyl)S(0)s, (Ci4) alkoxycarbonyt, N-(C).4 alkyl)sulfamoyl, N,N-C).4
alkyl)sulfamoyl, C,.4 alkylsulfonylamino, or heterocyclic.- R'® is ﬁreferably a.halogen, _

20 preferably chlorine or fluorine, cyano, or -OCH;. WhenR"isa halogen it is preferably
chlorine or fluorine. WhenR’ isa phenyl or 6-membered heteroaromatic ring, RYis
attached at the 2-, 3- or 4-position of the phenyl or a 6-membered ﬁeterocyclic 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 ‘RB tether at the 4-position of the phenyl or a 5-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
phenylora 6-_memberéd heterocyclic ring.

When R? is represented by a single bond as te;‘.hcr, R’ is preferably reprcsented by
piperaziné, thiomorpholine or morpholine optionally substituted on carbon with at least one

30 substituent selected from A.



R10 may be represented by al kyl or cycl oal kyl each independently. optionally
substituted with hal ogen, nitro, cyano, hydroxy, trifluoronethyl, amlNJAPRZMB
car boxy, carbanoyl, 15 nercapto, sul fanoyl, Cl14 al kyl, C24a|keny|

al kynyl, C3.6 cycloal kyl,' C3.6 cycl oal kenyl, Cil-L al koxy, Cl -4 alkanoyl, C14

al kanoyl OX Yy al kyI ), N(CI.4 alkyl)2, Cl4 al kanoy} 14
al kanoyl )2amdr\163k9l%l-z4C1 4al kyl ) carbamoyl, N, N-(C 1. 4)2car ba"rarlggqa%léégc@ S,

Cl4S(O, (Cl.4alkyl)s(O2, (C-4) al koxyg:.ar bonyl, N-(Cl4 al kyl) sul f anoyl,
N, N-Cl 4 al kyl)sulfanoyl, C1-4 alkyl sul fonyl atnino, or heterocyclic. - R10
is preferably a halogen, 20 preferably chlorine or fluorine, cyano, or

- OCH3. When RlOAnss peovided bigeth ik whisRbis afsiigritoyd tettier and REis rpexledécn‘F NZhenien R7

i s aphenyl -menbered heteroaromatic rin 0.s attached at the 2-, 3-
or 4-posit |%n’eBT°3‘F‘ éﬂﬁe‘h?lpr%?mﬁy &Pﬁé%%‘{@’o‘g’r@?é?‘gw&l‘?%e PRefRERdlY pr ef er abl Y,
RL0 is attagbgehs ISd:bH;@H; 90,-3:B5 IS bémsﬁi Sdlﬁm-Ql}ﬂE‘)lSOPLC?{? oméaetr ed

het erocyclic ri is attached via t et her 4-posi tion of

t he phenyl Q;Hmar\]*gmmﬁnﬁenrwm QiEOhdstitis prafernbly r?n‘rwgntew an e}ihémbcmbl moreR10 i s
B R e e S T L
6- nenber ed M?@)(bﬁyc%cn Rl igrepieteatedy G(ZONGHA @S éiQOﬁbyt mpsfdng:ll)eartmm as
oo . PSTLF BB -GG, A e
substi tue ntcysleC&hb.erfcn &M lt\rcpiles?ntdm QBOIR\IDIs(BEfeARY 72 (ROT-H FRElRMR ] &89 - 8

Bi per oi ne- R Oreehees, WREDR Sy iaba b R St Pt SORC vkt ed by an
al kyl suf onyWhen 't 8 rqrrea‘eﬁueabjr mo& ﬁ@ﬁﬂ:ab*y&@ﬁx@k&@d&x SALTHORRH7, S02-i - C3H7,
s pr of or el DIERGEAHER B e ARy TCPECH e of er abl y- O 20) G,

- C( - O) CH2CH3, C(ma) pRoviddd(heRii dre GabltlOn the Gorm{ds ol frdoblabepb imay a@(ﬁs@) C3HT. -
or i al kyl e ?tcﬁ%r ; am%m_o) cHsey Dscereps s teroni s RERTel cort 2, o
C(=0 NH CM@%&‘Lh@ally adbeptub R hylirateS Fof Wa@ipR P R¥utidaf{Adddpthtile babts BE ef er abI y

- A(=0)- p}lr rc%lnlpgtlmrr}s%f Formula I include those derived from mineral acids such as for example

hydrochloric acid, nitric acid, phosphoric acid, sulfuric acid, hydrobromic acid, hydromchc
acid, nitrous acid, and phosphorous acid. Pharmaceutically acceptable salts may also be
developed with organic acids including aliphatic mono and dicarboxylates and aromatic acxds
Other phannacsuncally-acceptable salts of compounds of the present mvcnuon include 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
B known in the chemical arts ‘for the production of structurally analogous compounds.
Accordingly, the compounds of this invention may be prepared by em}:loying pro;éduxeé
25 known in the literature startiné 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 amines‘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 1, 2 nitro compound may be reduced to an amine.

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



-C(=0)-norpholine. When Rt t is represented by SO2NA2 it is preferably
SO2N(CH3) 21. 10 When Rttt is represented by ACH, it is preferably represented
by, CH2CH2OH or -C(=0 CH2CH2OH. Rt t nay al so be represented by 17 APR 2006
-C(=0) OCAH 0. The compounds provided herein are useful in the formas a free
base, but may also be provided in the formof a pharnmaceutically acceptable
salt, and/or in the formof a pharnmaceutically acceptable hydrate. For
exanpl e phaV@d88iBi2cal | y acceptable salts of 15 conpoundsPQIVSERSAR a |

i ncl ude those derived fromm neral acids such as for exanple: hydrochloric
acid, nitric acid, phosphoric acid, sul*Puric aci d, hydrobrom c acid,

hydr oi odi ¢ acid, nitrous acid, and phosphorous acid. Pharnmaceutically

acceptable salts. Q. be, deve e i oraani.c i.ds i .udi ng

al i phatic %ﬁ&n 3?{%%%%@%‘:@y MP%‘E"%%EP%P %/)Mr?é?? T cgﬁ}llyg‘?‘:%fﬁﬁe'ﬁs%ll m

phar maceut isgrhdsi oficteepomeb issesftth $n Sdheme pauknofslioding bggepr esent i nventi on

i nclude for. 20 exanpl e, hydrochl oride, sulfate, pyrosulfate, bisulfate,

bi sul 11 te, ni t rAlanatal, %ﬁ&?ﬁﬁ&f@?*”ﬁ?’&i’g‘éé?@énaﬁ’gF cpprErtrhip heRcid RIOTgE 1 he
conpounds  gfid feadslikrinediatel Fwith 2 hfishrak ahiihid, Bedepickiah YERe, biIhg. 1 Nventi on.

Many of the Conpounds described herein can be nade by processes _known in

t he” cheniSc Addisienal fynstionahgropp mgunipelatens dicluge, tid argmat lipitedtel @yerlisylationpodinds.
Accor di ngl -mﬂa&% of this invention nmay be prepared by enpl oying
pr ocedur eshﬁ%@ﬁg\m Int 2 literature starting from known conpounds or

r eadi | y pr epar eQuinpiingrané guinsiess confponndsofi thepresent afventinn as¢ prepared andvent i on t hat
have Y as gn.am de.!| | ' : : he gener al
procedur e ? 8?‘.%%5% éd Aé@égﬁ rﬁ‘dggfiﬁxggpﬁ%ﬁ% eaé@&%@&%g}%&gﬁ%g&vﬂg%ﬂ e% acid
hydr ochl or icatboxafttides describsl absedandrin Sthemesi i 3e nThesquyathietiomuies toxpinolisoander ci al | y
avai | abl & ma de own. techni gues, I £X e Aas first step in
the 30 p@o@géggg g’r% ‘»?}“g&gé °§§ﬁ35ﬁjﬁ'§ "gfenﬁ%élrar?r%fl%?ﬁw,delg%ﬁnri@eﬁeoéé" "fﬁ‘aound may:- be-
reduced to an amine. The nitro conpound may be a nitrophenyl conpound. The
resulting amnes nmay be reacted 1 7 APR 2006 WD 03/037872 PCT/ SE02/ 01989 -9
wi th an acid hydrochloride. A method for preparing the acid hydrochlorides
useful in synthesis of chronones is set forth in Schenme 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 njt APR 7006
limted to, O deal kylation and N-deal kyl ation.(Scheme 3). Quinoline r?d

qui nol one conpounds of the present invention are prepared and derivatized -
via synt het i simlar.to those enployed for synthe

chr onone- 2- vg%éagogssqa des descri bed above and in Schenes 1§§f‘(s€“ﬁ@i9g$synt hetic
routes to quinoline and 10 qui nol one coggqunds of the present invention are
depicted in Scheme 4, infra. 1 7 APR 2006 WD 03/037872 -10 (R1)q - -

Hal ogen R = CH3, C2H3 Hal ogen = d, Br (Rl)g = -OCH3, F, CH3. d. Oet, H
PCT/ SE021 01989 O ' 'CQ2R Halogen H N Cb%ﬁ-)n (O precursor z%n‘i nes for

(ii) or (iii)r@\ st ur al varlatlon R3 Pd tal yst phi ne
| igand cesiu c),tar OHCI/IQB OEt Ng:{) L
OH

o) O,R’
Halogen R'= CH,, Csz Ml
Halogen = Cl, Br 3 ogen.
(R1), = -OCH,, F, CH,. Cl, OEt, H.
NaOH
- COH
1. H,S0 ‘ '
£t - 2~ ‘ (R1)q l
COH
2. EtOH, reflux o 2

Halogen - O , ‘ Halogen

(— (CHz) ( Or precursor amines for (u) or (m))
structural variations of R?

Pd catalyst
phosphine ligand
y cesium carbonate

N o N 0
(_“,(CHZ)n . Q\I(CHz)'n .
N, : N HC
RJ . \Ra

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

compounds of the present invention.



C"(CH2)" NR3 N NHC ~R3 Schene 1: Preparation of chronone-2-carboxylic
acids as internediates in the synthesis of conpounds of the present17ﬁp|;§_&05
invention. 17 APR 2006 WD 03/037872 -11 (R ) (R5 PCT/SE02/01989 O ( %n
'NHO \R3\R3 7 NOHO \R3 Schene 2. Ami de synthesis via acid chloride

I nt er nedi at e, V\/nerelttRl R3, R7, n and q are as defined in the

speci fi cat | WR.97’2scherme 3: Functi onal group mani pul at i FEWERHREpounds of
the present invention includes, but is ?IOt limted

(R')q
/
\
_ R®
Scheme 2. Amide synthesis via acid chloride intermédiate, whereian, R} . R’, nand q are as
defined in the specification. :
9 - )

‘oL “”*fﬁwro\

Q=0 Q.70

1-chloroethy| chioro formate
64%

E:j ;.x;mple 85 k/"

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



to, NN and 0O- deal kylation 1 7 APR 2006 WD 03/037872 -12 Br NH2 NbO C'Oo+ 1
MeO' 1--0 R =CCHaorF Ove LIOH Si (CH3)a THP/ Mefh/H 0 12 H CH 0 Owe J’ PRZUUB
2300C anine RLN,R ( NHAr anmine, Pd NEWNHAr 0 0 O-O ~SKCH3)s 1 or A

WO 03/037872 PCT/SE(2/01989
-12-
methanol H 0
£
(R"; . R q OMe
NH, N OMe
Br MeO . - 0
R'=OCH,orF l 230°C
~o ~_-SICH,), . O
Nah
a! x ——— (R i
(R A OMe 2timethylsityhethoxy- 9 NN\ OMe
N methy] chloride H
Br o Br (o]
amine, Pd '

o O’VS“CHS):

R,
amine
TLiow OH
THF/MeOWH,o
Me
oH CH,I
LiOH °M° amine, Pd .
O  THF/MeOHM,0

R?
nmme :
) LiOH
Hom al . o THFMeOH/H,0
(R ) - .
O L e~ ) on =
4 NZ N oxalyl chloride N OH
H
Br o . Br . o . .
. 1) amine . . :
° 4 4
ci » W R : . RNR
AR, e pd R
' Xy Ny aming, N
(R )‘| N/ NHAr  amine’ N’ NHAr = NHAr
A, 60 psi ) N .
Br o} Br C . R 0
amine
SHCH TBTU
q
1 rd
(R); | |
MHAr ~——
. N amine, Pd NF;A(rm thylsilyleth N
methylsilyl)ethoxy- H
R 0 Q  methyl chloride . Br o

Scheme 4. Routes for preparation of quinoline and quinolone compounds of the present invention



amne, Pd (R),-t-1 ~ (R 2{trinmethylsilyl)ethoxy= nethyLchloride am ne,

nmet hanol reflex nr or 0 1~1 O* ,Si(CH3)3 NaH (R Q 2(trimethylsilyl )ggmﬂﬁ
met hyl chl ori de PCT/ SE02/ 01989 Ove NHAr NHAr amine TBTU Hoot NHAr

4. Routes for preparation of quinoline and qui nol one conpounds of the
present invention 17 APR 2006 WO 03/037872 PCT/ SE02/01989 -13 1t wi |l be
appreci at edVBYP¥H¥de skilled in the art that certain conp&dff/yi®t he

present invention contain for exanple %sym'ret rically substituted carbon
and/or sul fur atons, and - -13- ' :

_ 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 s_ulfur atoms, and
accordingly may exist in and be isclated in, optically-active and racemic forms. Some
compounds may exhibit polmomMSﬁ, thus it is to be understood that the present invention
5 encompasses racemic; optically-acti\(c, pblymorphic 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 recrystallization techniques, synthesis from optically-active
~ starting materials, chiral synthesis, or by chromatographic separation using a chiral stationary
10 phase) and how to determine efficacy forl the treatment of the disorder described above.
Comp;ounds of Fo’rmﬁla I have been found by thf. inventors to be useful as 5-HTgand -
SHTp antagonis;ts. 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 -
disorﬁcfs, dementia, panic disorder, sleep disorders, gastrointestinal disordcrs, motor disorders, .

15 endocrine disofdcrs, vasospasm and sexual dysfunction. Thc treatment of these disorders
compnses administering to a warm-blooded animal, preferably a mammal more preferably a
human, in need of such treatment, an effective amount of a compound of F omulal, ora ’
pharmaceutlcally acceptable salt of said compound. .

Further provided herein are compounds of Fcumula 1, and their pharfnacehtically
20 acceptable salts, for use in the treatment of depression, generalized anxiety, eating disorders,
.dementia, panic disoi'der, sleep disorders, gastrointestinﬁl &isordcrs motor disorders,
endocrine disorders, vasospasm and sexual dysfunction of a warm-bloodcd animal, preferably
a mammal, more prefembly a human, in need of such therapy. |
Further prov1ded herein is a method of treatment of 2 warm-blooded animat,

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, vasospasrn and sexual
dysfunction comprising administering to such animal an effective amount of a compound of
Formula I, or a pharmaceutically acceptable salt of tﬁe compound.

30 Further provided is the use of a compound of Formula I in the preparation of a
medicament for the treatment of a2 disorder such as depression, generalized anxiety, eatihg

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



accordingly may exist in and be isolated in, optically-active and racemc
forms. Sonme conpounds nmay exhibit polynmorphism thus it is to be understood
that the present invention 5 enconpasses racem c, optically-active, 7 APR 200
pol ynor phic or stereoisonmeric fornms, or mxtures thereof, which forrJB
possess properties useful in the treatnent of the disorders set forth

bel ow. Prepgpatiagnof optically active forns is well knowgqlspoddigeart how
(for exanple by resolution of racemc forns by recrystallization

techni ques, synthesis fromoptically-act4i.ve starting materials, chiral

synt hesi s, or by chromatographic separation using a chiral stationary 10
phase) and how to determ ne efficacy for the treatnment of the disorder
descri bed disardes, enddoripodismidersfvafespaym and sextualvdys fusetionfio @ marmbldote animasint ors to
be useful as_.5-HTIB an SHT, D ant agoni st s.. The. co unds, of Fornmula I, and
their phar REEEMNYE al, mgie e Bﬁaglt@g\“f”?," s“%‘?'ggff%g%‘{‘}%% n a nethod for
the treatment ofhedpRitmSufier pERARE @ phatftceatical CbiipostithisiigabldfosRé SeitSent
denentia, panic disorder, s|leep disorders, gastrointestinal disorders, notor

di sor der s, 98¢ eheypessere disordsraromprisipg aduipistenng e wammrBloodrionimal having  The

treat ment QichUREREr &ieBRERR hfoum VTR phatRcaatEH] BoipRidonbsh Cofpotad Bt bI ooded
animal, preferably a manmal, nore preferably a  human, in heed of such

t r eat ment , Fermull; faphomnagertigaily ascepiablotsfound of Formula |, or a
h ticall ; o . | [
pharmaceuti ca ?he%g?ﬁnﬁnﬁoirgﬁﬁd&taﬁ)mhﬂmEQ BP0 #&b@%ﬁap E&%éogﬁ(?joper en

are COFYpOUI’ldS (0} ; elr p ar nace! tica I cce e salts,
for use i nFermalatlias defined beroinn, orsyphesmicouticalijavoepidtilo sal, imroombingtionewith mg

di sor der s, oy ARy o R U8 $orectl B8R llad OF Firi (9RSLE Qg o5t nal
di sorders, "notor disorders, ~endocCrine disbrders, vasospasm and sexual
dysf uncti ospmfosisionsanf thelihvotieiarans deatribedalaiver abl y a mammal , nore preferably a
human, in need Pn Eﬁ J rt.her QE% LI NS t hod, of
treatnment of a @/L?O%néh% ootg egcf%%ﬁl lrlr'g; o dﬁ&ngﬁ%t? \eﬂrfla f Bgm%gﬂ%sffvg%ﬁ:f‘émber ferably
a human, siifshessapdestrimdbeioso vfllesszha ubbutd Spblic Purties, compowgie DEthapiegsmel anxi ety,
eating disprders, depeptia, papi.¢c disorder,. sleep di sorgﬁrs, T -
gast r oi nt e¥¥FHER N¢h °§§$‘G§\°§§mgﬁl){%f”’ dﬁ“ﬁﬁﬂ“&é?“g‘“% ﬁﬂ Eeé’F‘l’sH’é S éb‘ﬁ?@‘ﬁ%‘,“dﬁg ospasm
and sexual hypdyhefrall &l the fuifeArHg, itisds & Eorigbithdyi a8d &inkiagred & Beldrhll kv knctitned, f ect i ve
anount qQf a corrpounolf of, Formula_l, aor a @har ma%eut ically acceEt abl e salt of
the conpduly Bg¢remgrtHElcoppayndie Bxamplete 10, Bh 3% Yofthadmf: of 7EaMdiAa | in
t he prepar gifaOdenbtréte SHER 0ATEN abDitylil £ dbda PSRN 00806285 .Sz dl such as
depression, generalized anxjiety, eatin o . :
' addition, compounds described herein demonstrate activity in the learned helplessness assay
for antidepressant/antianxiety activity. Examples 31,44, 71 and 72, infra, demonstrate
activity in the leamed helplessness assay. In addition, compounds were tested for maximal
20 intrinsic activity (IA), and were found to have measured IA's of negative 50% to positive
150% in the GTPYS assay described below, thus demonstrating a range of response from |
agonism (low percentages) to antagonism (high percentages). '
The compounds described herein may be provided or delivered in 2 form suitable for
oral use, for example in a tablet, lozenge, hard and soft capsule, aqueous solution, oily
25 solution, emulsion, and suspension. The compounds may be also be provided for topical

administration, for example, as a cream, ointment, gel, spray, or aqueous solutions, oily ‘

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 suppository. The compounds described herein may also be administered parentally, for

example by intravenous, intravesicular, subcutaneous, or intramuscular injection or infusion.



di sorders, denentia, panic disorder, sleep disorders, gastrointestinal

di sorders, notor 1 7 APR 2006 WO 03/037872 PCT/ SE02/ 01989 -14 di sorders,
endocrine di sorders, vasospasm and sexual dysfunction in a warm bl ooldyang 7006
aninmal, preferably a marmal, nore preferably a human, suffering from such
“disorder. The invention furt her provi des a pharmaceutical conposition
suitable for the treatnent of the above describe disorders conprising
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The conpoun al so rovi
specifically as agonists and antagonists of SHT ;s and 5HT TR

15 The utility of the compounds for example to treat depression may be shown viaa
leamned helplessness test in guinea pigs, which is used extensively as correlative to
"antidepressant acthty in humans. The learned helplessness test may be carried out as follows:
Seventy male Hartley guinea pigs, cach weighing about 350-425 gm are fed ad lib, and are '
housed under a 12-hour iightfda.fk cycle. The proi:édurc consists of two phases: The induction:

-20 phase and the avoidance training phdse. In the induction phasg, subjects are placed into
standard sfmttle cages 20 L X 16 W X 21 centimeters H ) which are‘ﬁtted with a grid floor.
.Electrica.l‘ stii_nulation'(l.ZS mA, 10 sec duration) is deliveiad ta the floot of the cage every
'90-sec during 1 hour daily sessions. Subjects have no opportunity to escape or 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 tﬁe 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'loyad isa
standard shuttle avoidance procedure in which a compound, conditioned stimulus (a 10-sec

30 presentation of a tone and turning oﬁ 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, § sec after initiation of the conditioned stimulus. Entry into



adm nistration, for exanple, as a cream ointnent, get, spray, or aqueous
solutions, oily solutions, emulsions or suspensions. The conpounds 17 APR 2006
descri bed herein may al so be provided in a formsuitable for nasal

adm ni stration for exanple, as a nasal spray, nasal drops, or dry powder.
The conposit] y al so be adm nistered to the vagina q in the
formof a 3‘86%%5%& tory. The conpounds descri bed herei n%gg{;ﬁgz?oggggbe

adm ni stered parentally, for exanple by intyavenous, intravesicular,

subcut aneous, or intramuscular injection or infusion. 1 7 APR 2006 WD

03/ 037872 PCT/ SE02/ 01989 -15 The conpounds may be adm ni stered by
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di sordeng pali@disabouistasyl specifically as agonists and-antagonists of SHTta
and 5HTto .15 The utility of the conpounds for, exanple to treat depression
may be shown vi® Ipdugtionvphigie sentil @0¥Ress test in guinea pigs, which is used
extensively as gomgtﬁﬁcvp,‘gﬁgfkgptidepressant activity in humans. The

| ear ned hel pl essness test nmay bé carried out as follows:. Seventy nale

Hartl ey gui nea i 83 mafkatompenngsi ng about 350-425 gmare fed ad lib, and are

housed under a &2- | cycle. The procedure consists of two
phases: The ind%ctlit}gﬁ%%d rgé%?é&r?d t he avoi dance training phase. In the

i nducti dd phase§) Subgkgeanmuadspl aced into

Groups 2-6 are given induction arid avoidance training sessions. Injections are

administered immediately following induction sessions and 1 hour prior to avoidance training
sessions. A second injection is administered 7-8 hours féllbwing the first injection, for 2 total
of 9 injections administered over 5 days. No injections are adﬁli.nistercd following the final

20 avoidance training session. . ' _

Compounds of the present invention may be administered in a volume of ImL/kg bwt. -

Imiﬁramine is dissolved in DI water. The compounds are dissolved in DI water, to \’Alrhich 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 depéndent 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 tht; 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 altemative 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



standard shuttle cages (20 L X 16. WX 21 centineters H which are fitted
with a grid floor. Electrical stimulation (1.25 mA, 10 sec duration) is
delivered to the floor of the cage every 90-sec during 1 hour daily]7 APR 2006
sessions. Subjects have no opportunity to escape or to avoid shocks.

I nduction is conducted for 2 consecutive days. 25 In avoi dance trai ning,
testing is also conducted in the shuttle cages, except that the. subjects
are not retWOWd@3®# t he sane chanber in which induction hI/SFEODU9R%d.
Additionally, all cages are fitted with a partition with an arch in the
center of the cage, through which ani mhl 5 can pass between the left and
right halves of the cage. The procedure enployed is a standard ‘shuttle

avoi dance proced L8 i ch un conditiopned stinmulu 10-sec 30
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activity OEgdntse-uideau effeurphhiypothermisNaairsirin Gedyt températn@ of #BoulRTC dbderdktd at i on, s
conduct ed on 2 co cut e day begi nni n 48 hr after the final |nduct|on
sessi on. ggg °‘?§’P§a‘§'§’§‘1‘ 5%5’(5‘ fﬂav agonisP 38 g Serod for assessing g s.
The gr OUpSwﬁétﬁeraﬁerto%ﬂcamﬁeunaa aréleﬁfedﬁdysstmago@s’wﬂae SIHE sTedbREt S are placed
into the shuttle cages but are nqt given inescapable shoCck, the animals are

subsequéftly t r@%#‘ﬂ%’é“dﬁﬂ“&%ﬁ@sﬁ?%@d&’é eaﬁhwmstq@t%m%# e.is

admi ni ster ﬁ@mbl%)prdb@‘mﬂﬁé @d. V?ﬁu Lﬁ:l @ftﬁ@ﬁtbwk uﬂﬁx@z’d&i in aiésttdwaaxﬁmﬁsa 17.8 ngf kg;
4) 0.3 nog/k % mpounds; 5) 1 ng/kg conpounds;: and
Ju ncatton agent betweén usage. Core temperature is measured by inserting the probe into

. the rectum and by waiting for the temperature to stabilize, which occurs within the 20 - 60

seconds. Core temperature is-measured once (pretest) prior to administration of the test

15 substance in order to establish a baseline temperature for all animals. Guinea pigs are thcn
dostd w:th the test substance (candidate 5-htlb antagonist) either subcutaneously or
intraperitoneally. In general, 30 min followmg dosing with antagonist, agonist is administered
subcutaneously The tempcrature is then rccorded 30-, 60, 90- min following agonist. In
some studies, in order to record time course of: antagonist 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). In addition, animais may be observed on t'he days following drug

' adnumstratlon in order to monitor for unexpected toxicity. The body temperature of the |
guinea pigs is recorded separately for each guinea pig at each test time pomt, and subrmtted to
25 a ANOVA with one between subjects factor: dose, and one within subject factor: time.
Followiné a signiﬁcafxt 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., 1P, P.O.
The maximum dose (volume) is 2ml/kg s.c. or i.p.; Sml/kg P.O. three times daily.



15 6) 5 ng/ kg conpounds. Groups 2-6 are given induction and avoi dance
training sessions. Injections are admnistered i mediately follomﬁng APR 2006
i nducti on sessions and 1 hour prior to avoi dance training sessions. L
second injection is adm nistered 7-8 hours following the first injection,

for a total ,nj ections adm ni stered over 5 days. LN LQns are
ofipft SR

adm ni st ere‘g ow ng the final 20 avoidance training se npounds
of the present invention nay be admi ni ﬁéered in a volune of 1m Jkg bw.
Imipramine is dissolved in DI water. THE "conpounds are dissolved in DI
water, to which was added a few drops of lactic acid (pH 5.5). The vehicle
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15 of a stably transfected chinese hamster ovary (CHO) cell line expressing 5-HT)g receptors and.
5-HT)p receptors are thawed rapidly, briefly vortexed, and diluted in assay buffer (AB)
containing 50 mM Tris-HCI, 4 mM MgCl,, 4mM CaCl;, 1 mM EDTA, and adjusted to pH 7.4
‘with NaOH. Final prétcin concentrations are - 0.185 mg/ml for 5-HT)3, and 0.4 mg/ml for 5-
HT 1o membranes. Test compounds are evaiuated in competition assays using [3H]-GR1_25743 '
© 20 (Amersham). The ligand conccx_itfation in both assays was O.Z‘an. Kd for {*H]-GR125743

may vary from 0.15 oM to 0.25 nM. The 5-HTig and 5-HT p assays are performed
simultaneously on one 96-well assay plate, one drug/compound pér plate. Ten serial dilutions
(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 pl compound/nonspecific; 100 pl
membranes; 100 p1 [3H]-GR125743; and 790 ul 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 PED) using a Packard Filtermate 196. Filters are washed 2x with 1 ml ice-cold wash

30 buffer (S 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



whet her the novel conpounds are effective as antagonists at the 5-HTta
receptor. 10 The hypotherm a test is conducted as follows: A PR zggﬁ
tele-thernmoneter fitted with a flexible probe will be used. The tip ofA
probe is imrersed in a test tube containing a |ubrication agent between
usage. Core tenperature is neasured by inserting the probe into the rectum
and by wai tWR@3PEF % he tenperature to stabilize, which odCHREIHI n the 20
- 60 seconds. Core tenperature is rreasured once (pretest) prior to

admini stration of the test 15 substance!?h order to establish a baseline
tenperature for all animals. Guinea pigs are then dosed with the test
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. concentrations of the competing drug. The assays are run for 34 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 'iteratjve non-linear curve-fitting program LIGAND. The K, values obtained from the
saturation studies are used in the calculation of the Ki values by the LIGAND program. Thé
K value of [PH]JGR125743 may result in a measurement of 46 £ 4 pM and the Bmax ina
* measurement of 4.9 + 0.2 pmol/g w.w. -
A GTPyS bihd.ing assay may used to determine whether a compound is a SHT,5 or
25 SHTp agonist or antagonist. One assay available measures agonist stimulgted 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-HT s
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 WM to | pM, final



consi st of separate groups of 5 subjects per treatment level. One group is
given vehicle prior to agonist admnistration and nay serve as the f?%‘h%[lﬁ
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Preferred compounds of the present invention include, but are not limited to, the

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



1 7 APR 2006 WD 03/037872 PCT/ SE02/ 01989 -19 anal ytical software package,

G aphPad Prism Conpounds are then ranked in order of potency, and”ApR 2{]{]5
selectivity for 5-HTta over 5-HTIO receptors. A nethod that nmay be used
“determine a conpound's affinity for 5-HTta and 5HTto receptors is a gui nea
pig cortical test. This assay is described in detail by Roberts, etal, Br.

J. 5 Phar nW@d@p/37878996, 117, 384-388, which is incorpor atPd/s)201@Per ence
herein. The test is carried out as follgws: QGuinea pigs are decapitated and
the cortici is dissected out, weighed “Zid honogeni zed in 50 nM Tris-HCl, pH
7.7 with an Utra-Turrax followed by centrifugation for 10 mn at- 48000 x g
and 5C. Th%atﬁ llJ b mbSuniEst eD nde _ goﬁecentrifuged. The final pellet is
suspended : : : s el Bl bl wet

10 wei ght 1348 : F Bisay is
carried off 5- B 37 R R i o
duplicatelwith 3-4 . w. per tube ifh_ 2 ?? f: crgziD-Nol4: 4, mv[CaC12,
4 mM MyCl} and 1 .- at pH 7.7), a15‘qr§’ ol en‘P’rl f”b‘h Ei} §E‘°B'r 0. d12 -
2nM (10-12.-concgn he rad{ % Non specific bindinglis
determned in the esenc o] hi ot hepl n. In conpetition experfi nents
4- 15 8 W. W. e( ;ube and rﬂ\%Il hand concentration of 0.2 nMard used
with 10 -12 conden tions of the bt i ng drug. The assays are run flor 2<
hours it 30C ang tellmnated by rapld iltration through Whatman GFB flilters
(pretreat¢d wath 0. 1 9% polyethylz: 24 -[4405>-Meghoxy Bhériyiiipedid-1-9HL Vst er .
Bovi ne segum al Qum n (0 19/ 6) i ﬁﬁmhﬁlg,m@qubpﬁpéﬁfm-uﬂo.reduce
non- speci {i c bi ndi ' ' Deirbiei-ongey be anal yzed using |t he 20
iterativelnon-li ne Rr am LI GAND. The Kd val ues obt aijned

n the cal culation of the Ki vallues by

t he LI GAND pr ogr Kd val ue of [BH GR125743 may result in a .
measur enefpt of 46 pMand the B. ,,|in a ‘measurenent of 4.9t 0.2 |pnol/g
w.w. A GTPyS bindi ngl assay may used to|deterni ne whether a conpound i g a

SHTi a or {2535HIro aggni st or gar 52-{ 1 D1 -ATORY2, 3 detyd ] FB indoRS-yI) £ S
agoni st s{i nul at i ndi A Pipeazind -Apmefandyn} -8ya-kmdgr-eno, |S.
(19.99) t hods {i DBiperdZih-12APchromen-4-one '

fromthe saturction;ﬁtudl bs are used

2.Chloro-5-(4-{ 1-[8-(4-methyl-piperazin-1-yl)-
4-oxo-4H-chromen-2-yl]-methanoyi}-
piperazin-1-yl)-benzonitrile

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




Menbrane preparations of a stably transfected CHO cell |ine expressing human
5-HTie receptors are purchased for exanple from Unisyn, Hopkinton, A APR 2006
Frozen nenbranes are thawed, briefly sonicated, and diluted to 167g/ m
protein in assay buffer containing 20 nM 30 HEPES, 100 mM NaCl, | nM MyCL2
and 1M GDP, jMsted to 7.4 with NaOH Dl uted nenbr riefly
honogeni zedw%ildt’ﬂ%ﬂ%l ytron and allowed to equilibrate a%&%ﬁ’%mer ature
for at |least 15 m nutes before use. Se_ri'g_l dilutions (10 Mto I pM final 1
7 APR 2006 WD 03/037872 PCT/ SE02/.01989 -20 concentration) of test conpounds
are prepared in buffer with and wi thout 100 nM 5-HT (final concentration)

from 10 OTSTOCK 0l UTi ons. T NCUDAR MMy btHeEirdl -6 B, oy
quadrupli g¢ate in 96 deep-wel | pl 1E]é.§m@,;bgg:gg£§i§yﬁgg ?]%& g_ ﬁg”’?f
menbranes](30 g| p i and 40 p.L of %M-QWM& or ou 117
After an ifncubat|i o ' 45 i nPEE 5t room tenperature, 20 L

[ 35S] GTPy$ ( NEN;| 10{ pM'fbnaQE n tration) is added to begin the agsay.

- 2 mnutes and |ncubated at room tenperature flor an
addi t i onal yS. The reaction isjstopped by rapid filtration thrjough
Beckman B gl ads filber filters using & 96-wel | Packard cell harvester|
Filters are washed Tfour tinmes wth 1 nL 1ce-cold water. The tilter plates
are nomnally drired and 30 pL of 10 scintillation cocktail (M croScint 40,
Packard) is added to each well. CPMs for each well is . deternmined using a
TopCount Scintillation Counter (Packard). Maxi mum stinmnulation of [35S]GIPyS
bi nding i's defined in the presence of 100nM 5-HT. Basal [ 15S] GTPyS bi ndi ng
is defined in buffer alone. 1C50 values are defined as the concentration of
conmpound at which 50% of the 100nM 5-HT response (was] obtained. Maxima
intrinsic activity (IA) of a 15 conpound is defined as the percent maxi nal
5-HT-induced stimulation by 10 M conmpound in the absence of 5-HT. As an

i nter-assay standard, a concentration response curve of 5-HT (1 pMto | pM
final) in the absence of conpounds was included in each assay and an EC50
was determ ned. Preferred conpounds of the present invention include, but
are not limted to, the 20 follow ng conpositions listed in Tabl-e 1 on the
fol |l ow ng pages. :




1 7 APR 2006 WD 03/037872 -21 Table 1: Conmpounds of the present invention

t 8- (4-net hyl -1 -pi perazi nyl)-N-(4-(4- 17 APR 10
nor phol i nyl ) phenyl ] - 4- oxo- 4H chronene-2- 0 N O 1 / carboxam de N N~ ~(§ @
J N 2-{1-(4-(2- Met hoxy-phenyl)-piperazin-I-yl]- 2J

PCT/ SE02/ 01989

met hanoyl ) - 8- (4- net hyl - pi perazin-1-yl).

I NJ , Cchronen-4-one O

3~2-{1-[ 4- (Mosyersm- 2, 3- di hydro-| Hindol -6-yl)- PCT/SE02/01989

pi perazi n-1-yl]-net hanoyl } - 8- (4- et hyl -

Table 1: {continued) Compounds of the prese
Tk Tev L =T AT TN "

;

nt invention.
b Nati ol e T

8-(d-Methyl-piperazin-1-yl)-4-oxo4H-
chromene-2-carboxylic acid (4-imidazol-1-yl-
phenyl)-amide

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

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

10

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

11

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




| o pi perazin-1-yl)-chronen-4-one o J/ CND

2-Chl oro-5-(4-{1-[8-(4-nethyl -pi perazin-1-yl)- 17 APR 2008
4- oxo-4H-chroinen-2-yl]J-methinoyl } - i G 1 4rNCNI kit il i bp peraé %9
Ol )- NJenzon r n- e 2-{ 1-(4-(4-Methoxy-phenyl)-piperazin-1-yl]- 50 ’
met hanoyl ) Wo §%:5%85 hyl - pi perazin-1-yl)- Nen-4-one PCT/SE02/01589
-24-
12 8-(4-Methyl-piperazin-1-yl)-4-ox0-4H-
- chromene-2-carboxylic acid (2-methoxy-4-

ol N | © | morpholin-4-yl-phenyl)-amide
o N/\’




h p N JcromO N1 7 APR 2006 WO 03/037872 6 PCT/ SE02/ 01989 -22

8- (4- Met hyl
(5-8uan- 2-yl

~(continued) Conpounds of the present

78- (4- Met hyl
(4-im dazol¥

-1H pyrazol

- pi perazi n-1-yl)-4-o0oxo0-4H chronene-2-carboxylic acid
-3-yl)-amde 17 APR 2006 WD 03/037872 -23 Ta
i nventi on.

PCT/ SE02/ 01989 aI I as

q,E)%)Feram n-1-yl)-4-oxo-4H chronene-2- carbox¥,l lc_acid

N o phenyl)-am de o
-25-

N

CT/SE02/01989

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

L] dog o

14

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

15

8-(4-Methyl-piperazin-1-yl)-4-oxo-4H- .
chromene-2-carboxylic acid (2,5-diethoxy-4-
morpholm—4—yl-phcnyl)-am1de

16 .

8-(4-Methyl-piperazin -1-yl)-4-0x0-4H-
chromene-2-carboxylic acid (4-cyanomethyl-
phenyl) anudc

17

amide

8-(4-Methyl-piperazin-1-yl)-4-oxo0-4H-
chromene-2-carboxylic acid (1H-indol-5-yl)-




C D NN'N, 8-(4-Methyl-piperazin-Il-yl)-4-oxo-4H BN chronene-2-carboxylic
acid (4- / ON1, 2, 3]thiadiazol -5-yl-phenyl)-amde /N O NIJI

98- (4- Met hyl - pi perazi n-1-yl ) -4-oxo-4H . chronene- 2-carboxylic acid ¥? APR 2006
NI / s [1,2,3]thiadiazol -5-yl-benzylamde 0 IC; CN O NN

108- (4- Met hyl - pi perazi n-1-yl) - 4-o0xo0-4H chronene-2-carboxylic acid

(4- (4-acet Wooslsfs7N O piperazin- | -yl)-phenyl]-am de OpdT/$E02/01989
-26-
18 8-(4-Methyl-piperazin-1-yl)-4-oxo0-4H-
chromene-2-carboxylic acid [4-(1-morpholin-4-
yl-methanoyl)-phenyl]-amide

0

E:JO. OO




N 11 ( / 118-(4-Methyl-piperazin-1-yl)-4-o0xo0-4H chronene-2-carboxylic
acid [4-(4- / | N O nethanesul fonyl -pi perazin-1-yl)-phenyl]- oo | / )
N1 IN C / NNv ,S r 1 TRAPRE 08
WO 03/037872 PCT/SE02/01989
-27-

Table 1 continued) Comounds of the present invention.

8- (4—Meﬂ1yl-pxperazm—-yl)—4-oxo~4H- T
chromene-2-carboxylic acid [4-(2,6-
dimethyl-morpholin-4-yt)-phenyl]-amide

20 8-(4-Methyl-piperazin-]-yl)-4-oxo-4H-
chromene-2-carboxylic acid [4-(4-fluoro-

phenoxy)-phenyl)-amide

21 - 8-(4-Methyl-piperazin-1-yl)-2-{6-morpholin-

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

8-(4-Methyl-§ipemziri—l-yi)-4-oxo-4H~
chromene-2-carboxylic acid (2-hydroxy-4-
morpholin-4-yl-phenyl)-amide

23 8-(4-Methyl-piperazin-1.yl)-4-oxo-4H-
chromene-2-carboxylic acid (S-ethoxy-

benzothiazol-2-yl)-amide




OO0 1 7 APR 2006 WD 03/037872 12 PCT/ SE02/ 01989 -24
8- (4- Met hyl - pi perazin-1-yl)-4-oxo0-4H chronene-2-carboxylic acid 17.APR 2006
(2- met hoxy-4- norpholin-4-yl-phenyl)-amde 1 7 APR 2006 WD 03/ 037872 - Z%P
Table 1: (continued) Conpounds of the present invention. PCT/SE02/01989
1308- (4- e -plperazin-1-yl)-4-oxo-4H chronene-2-carb j i d
(3-chl oro- }{?gi}y(& o nor phol i n-4-yl -phenyl)-am de N Ogé’}l’yaﬁ@%%

-28- )

24 8-(4-Methyl-piperazin-1-yl)-4-oxo0-4H-
.| chromene-2-carboxylic acid (4-bromo-
| phenyl)-amide




N 148- (4- Met hyl - pi perazi n- 1-yl ) - 4- oxo- 4H Achr onene- 2-carboxylic acid

(4-thionorpholin-4- ONyl-phenyl)-amde NO . | N~ 17 APR 700
1508- ( 4- Met hyl - pi perazi n-1-yl)-4-o0xo-4H chronene-2-carboxylic acid
(2,5-diethoxy-4- | | 0 norpholin-4-yl-phenyl)-amde 0 C J o~ N
16, . 8- (4- Met hyl - pi per azi n- 1-yl ) - 4- oxo- 4H chronene- 2- car boxylic acid
(4- cyanonetW@l030X872N ~ phenyl )-amide NDCN C N PCT/SE02/01989

-29-

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

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

26

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

~27

8-(4-Methyl-piperazin-1-yl}-4-0x0-4H- -
chromene-2-carboxylic acid (3-fluoro-4-
morpholin-4-yl-phenyl)-amide

28

4-[4-({1-{8-(4-Methyl-piperazin-1-yl)-4-
oonH—chromen-Z-yl]-methanoyl}-
amino)-phenyl]-piperazine-1 -carboxyhc
acid terr-butyl ester

~2%5




178- (4- Met hyl - pi perazin-1-yl)-4-o0xo0-4H chronene72-carboxylic acid
(1Hindol-5-yl)- 1 I N o oamde O/ NN 1 C / N217 APR 2006 y\ta

03/ 037872 18 PCT/ SE02/ 01989 - 26 8- (4- Met hyl - pi per azi n-1 -yl ) - 4- oxo- 4H! APR 2008
chronmene- 2-carboxylic acid [4-(]-norpholin-4- yl-nmethanoyl)-phenyl]-amde 1°

7 APR 2006
WO 03/037872 PCT/SE02/01989

-30-

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

X




WO 03/037872 -27 Table 1: (continued) Conmpounds of the present invention.
PCT/ SE02/ 01989 198- (4- Met hyl - pi perazi n-1-yl)-4-oxo-4H 17 APR 2006
chronmene- 2-carboxylic acid [4-(2,6- N o

~di net hyl - norphol i n-4-yl)-phenyl]-anide 0 NNO C ) -~O

208- (4- Met hyl - pi perazin-1-yl)-4-oxo0-4H chronene- 2-carboxylic acid

[ 4- (4-f | uor¥00YIBRphenoxy) - phenyl ] - am de PCT/SE02/01989

21N8- (4- Met hyl - pi perazi n-1-yl)-2-(6- m)r:PhoI i n-

4-yl - benzooxazol - 2-yl ) -chronmen-4-one -31-

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

32 . . . 6-Methoxy-8-(4-methyl-piperazin-1-yl)-
4-oxo~-4H-chromene-2-carboxylic acid [4- |
[ (4-methanesulfonyl-piperazin-1-yl}-
phenyl]-amide ’

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

33

34 6-Methoxy-8-(4-methyl-piperazin-1-yl)-
4-ox0-4H-chromene-2-carboxylic acid (3-

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

35 6-Methoxy-8-(4-methyl-piperazin-1-yl)-
4-oxo-4H-chromene-2-carboxylic acid (2-
methoxy-4-morphelin-4-yl-phenyl)- ~ .

amide




CN 0 228- (4- Met hyl - pi perazi n-1-yl)-4-o0xo-4H N chronene-2-carboxylic acid

(2- hydr oxy-4- qOnorpholin-4-yl-phenyl)-amde L D N CN~ O N

2308- (4- Met hyl - pi perazi n-1-yl)-4-oxo-4H chronene-2-carboxylic acid 17 APR 2006
(5-ethoxy- N a O benzothiazol-2-yl)-amde NCNO JI 0~ - 1 7 APR 2006 WO

03/ 037872 2§ RCT( SE02/ 01989 - 28 PCT/SE02/01989

-32-

36 6-Methoxy-8-(4-methyl-piperazin-1-yl)-
A0 4-o0x0-4H-chromene-2-carboxylic acid (4-
| thiomorpholin-4-yl-phenyl)-amide




8- (4- Met hyl - pi perazin- | -yl).4-o0xo0-4H chronene-2-carboxylic acid (4-brono-
phenyl)-amde 1 7 APR 2006 WD 03/037872 -29 Table 1: (continued) Con';?(;)um.c,m%
of the present invention. PCT/SE02/01989 1 N

8- (4- Met hyl pi perazin-1-yl)-4-oxo-4H 250 chronene-2-carboxylic acid

met hyl - (4- CN O nor pholin-4-yl-phenyl)amde Ni N N

8- (4- Met hy| WOi9383782 n-| -yl ) - 4- oxo- 4H 2610 / chronene- 2- F&TBERPE acid (3-
CNl O / norpholin-4-yl -phenyl)-anm de N 8-(4-Methyl -pi perazin-I|-yl)-4-oxo-4H
27.0 chronene-2-carboxylic acid (3- cya‘ﬁl@-‘4- ~ nor phol i n- 4-yl - phenyl ) - am de
(NN O/ N~ NF

ent invention.
Moo e, | Y5

6—Methoxy-84-methy1-p1peraz1n— |
1-yt)-4-0x0-4H-chromene-2-
carboxylic acid [4-(2,6-dimethyl-

N
\©\ ‘ morpholin-4-yl)-phenyl]-amide
N/Y - .

6-Methoxy-8-(4-methyl-piperazin-
(\ . 1-yl)-4-oxo-4H-chromene-2-

\/? carboxylic acid (3-morpholin-4-yl-
phenyl)-amide .

33

39 6-Methoxy-8-(4-methyl-piperazin-
1-y1)-4-oxo-4H-chromene-2-

.| carboxylic acid {4-[4-(2-hydroxy- -
.| ethyl)-pipérazin-1.yl]-phenyl}-
amide . :

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

1-y)-4-oxo-4H-chromene-2- - _
carboxylic acid [4-(1-morpholin-4-

(\\j_ yl-methanoyl)-phenyl}-amide

41 6-Methoxy-8-(4-methyl-piperazin-
1-y1)-4-0x0-4H-chromene-2-
carboxylic acid (3-cyano-4-

morpholin-4-yl-phenyl)-amide




8- (4- Met hyl - pi perazin-1-yl)-4-oxo-4H 28.0 chronene-2-carboxylic acid

(3-fluoro-4- CND O norpholin-4-yl-phenyl)-amde N N 4-[4-({ 17 APR 2008

| -[8-(4- Met hyl - pi perazin-1-yl)-4- 2911 poly oxo-4H chronen-2-yl]-net hano %

CN O TO N Oam no) - phenyl ] - pi perazi ne-1-carboxylic acid tert-butyl ester 0 1

7 APR 2006 7872 -30 30 PCT/ SE02/ 01989

8- (4- Met hyl‘¥€| %ogdl’g’gl n-1-yl)-4-oxo-4H chronene- 2- car boxy Fglsgtg/o 89

pi perazin-1-yl -phenyl)-amde 1 7 APR 2896 WO 03/ 037872 PCT/ SE02/01989 -31

Tabl e 1: (continued) Comunds of the present invention.

316- Met hoxy- 8- (4- net hyl - pi perazin-1-yl)- 4- 0x0-A4H chronene- 2- car boxyI ic acid

(4- N a2 4-[4-({1-[6-Methoxy-8-(d-methyl-

o piperazin-1-yl)-4-oxo-4H-chromen-
| : 2-yl}-methanoyl}-amino)-phenyi}-

N
0 @\ : piperazine-1-carboxylic acid ert-
) N/\ butyl ester




~ . norpholin-4-yl-phenyl)-amde | / N--) ~ O 32.

. 6- Met hoxy- 8- (4- net hyl - pi perazi n-1-yl). 4-o0xo-4H chronene- 2-car boxyl1’ Aggﬂiz@{i
(4- N\ OCN~ O/ N (4-methanesul fonyl-piperazia-1-yl)- N NHS pheny ‘]; i-de
0. . kO 33 6- Met hoxy- 8- (4- Met hyl - pi perazin-1-yl) -

A4- oxo- 4H chronene- 2-carboxylic acid (3- 01 NC1I N N~

chl or o- 4- moVPWHPIB24- yI - phenyl )-amide ND O C ~O PCT/SE02/01989

346- Met hoxy- 8- (4- et hyl - pi per azin- 1-yl )3—5 4- 0xo0- 4H chr onene- 2- carboxylic acid
(3- NF o mI9 - _

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

6-Methoxy-8-(4-methyl-piperazin-1-
yl)-4-oxo0-4H-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-oxo0-4H-chromene-2-carboxylic
| acid [4-(4-dimethyl sulfamoyl-
piperazin-1-yl)-phenyl]-amide .

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




fl uor o- 4- nor phol i n-4-yl -phenyl )-amde /NO/ C) Lo

6- Met hoxy- 8- (4- net hyl - pi perazi n-1-yl)- 354-0xo0-4H chronmene- 2- car boxyq 7 @pReagl
(2- met hoxy-4-norpholin-4-yl-phenyl)- amde 1 CN 1 7 APR 2006 WO
03/037872 -32 36 PCT/ SE02/ 01989 6- Met hoxy- 8- (4- net hyl - pi perazin- | -yl)-

4- 0x0- 4H-chy =£2- carboxylic acid (4- thionorpholin-4- SR -amde 1 7
APR 2006 \A%“g%??%?z PCT/ SEU2/ 01989 -33 Table 1:conti nuiéd(::lTICOrrp%)bh%]ds of the
present invention. ~, - .pxu 376-Met hoxy- 8- (4-net hyl - pi perazin-
1-yl)-4-o0xo0-4H chromene-2- ki N carboxylic acid (4-(2,6-dinethyl -

43 4-[4-({1-[6-Methoxy-8-(4-methyl-
P piperazin-}-yl)-4-oxo-4H-chromen-2-
3N yl]-methanoyl}-amino)-phenyl]-
I 0 I \©\ piperazine-1-carboxylic acid
. N/\ ethylamide
) S
. -




1nor phol i n-4-yl)-phenyl]-amide N O 14 N 386-Met hoxy- 8- (4-nethyl -pi perazin-
1-yl)-4-o0x0-4H chronene-2- 1 % carboxylic acid (3-norpholin-4-yl- o NN
phenyl)-amide 0 CNa 1. 396- Met hoxy- 8- (4- et hyl - pi per azi n- 17 APR 1006
| -yl)-4-o0xo-4H chronene-2- %, M-acar boxylic acid' {4-[4-(2-hydroxy-

et hyl) - pi perazi n-1-yl]-phenyl}- CN) N'am de N vN~~CH

406- Met hoxy- 8- (4- net hyl - pi perazi n- 01-yl)-4-o0xo0-4H chronene-2- %N | /

car boxyl i ¢ ¥Ci%*Y42( 1- nor phol i n- 4- PCT/SE02/01989

-37-

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

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

-| cyclopentylamide

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}-phenyt}- | . .
amide '

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

6-Methoxy-8-(4-methyl-piperazin-1-
yh)-4-oxo-4H-chromene-2-cacboxylic
acid {4-{4-(2-methyl-propanoyl)-
piperazin-1-yi]-phenyl}-amide




N yl - met hanoyl ) - phenyl ]-amde O 0 C ) |
416- Met hoxy- 8- (4- net hyl - pi perazi n- i01l-y)-4-o0xo0-4H chronene- 2- Ncar{)?ﬁfh %&ﬁ]ﬁ

acid (3-cyano4- norpholin-4-yl-phenyl)-amide Il L ON CNNOCN O
APR 2006 WO 03/ 037872
WO 03/037872 PCT/SE02/01989
-38-
54 6-Methoxy-8-(4-methyl-piperazin-1-

y1)-4-oxo-4H-chromene-2-carboxylic
acid {4-[4-(1-morpholin-4-yl-

S
(\j’ methanoyl)-piperazin-1-yi]-phenyl}-
amide




-34 42 PCT/ SE02/ 01989 4[4-({ 1-[6- Met hoxy-8-(4-nethyl -
pi perazi n-1-yl)-4-o0xo0-4H chronmen- 2-yl}-nlethanoyl}-am no)-phenyl}-

pi perazi ne-1-carboxylic acid tert- butyl
PCT/ SE02/ 01989 -35 Table 1:continued) Conpounds of the present
11yl ) - 4- oxo- 4H- chr onene- 2- car boxyl i c

436- Met hoxy- 8- (4- net hyl - pi perazin-1 -

N aci d (4- pwpasazsn- 1-yl - phenyl)-amde O C 11 J ¢ NH PCT/SE02/01989

-39.

~(4-methyl-piperazin-1-yi)-4- .

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

i nventi on.

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-
fluore-4-morpholin-4-yl-phenyl)-amide

ester 1 7 APR 2006 WO 03/ 011778)&/':’2R H0os

P.
\



446- Met hoxy- 8- (4- net hyl - pi perazin-1- iyl)-4-0x0-4H chronene- 2-carboxylic

| acid [4-(4-propionyl-piperazin-1-yl)- phenyl]-amde / NTh N N 7 APR 2006
45. 6- Met hoxy- 8- (4- et hyl - pi perazi n-1- 110yl ) - 4- oxo- 4H chr onene- 2- caru)A/Fi %
o N\ acid [4-(4-ethane sulfonyl-piperazin- ~1-yl)-phenyl]-amide NO ~ N v

00 466- Mef hoxy-8-(4-net hyl -pi perazin-I1- iyl)-4-o0xo0-4Hc -2 car boxylic
acid (4-(4- |0ﬁé?ﬁ% sul fanoyl - pi perazin-1-yl)-phenyl]- a{’r}l&%ﬁ%lggg
- 40 -
60 6-Fluoro-8-(4-methyl-piperazin-1-yl)-4-
F oxo-4H-chromene-2-carboxylic acid (3-

| N cyano-4-morpholin-4-y!-phenyl)-amide




| * O N O 474-[4-({ 1-[6-Methoxy-8-(4-nethyl -

i pi perazin-1-yl)-4-oxo0-4H chronmen-2- N yl]-nethanoyl }-amni no) - phenyl }-7 &PR 2006
pi perazi ne-l-carboxylic acid N | C N- dinethylamide f i N NO 1 7 APR
2006 WD 03/037872 -36 48 PCT/ SE02/ 01989 4-[4-({ 1-[6-Methoxy-8-(4-nethyl--

WO 03/037872 PCT/SE(2/01989

-41 -

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

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

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

65




pi perazin-1-yl)-4-oxo-4H chronen-2- yl]-nethanoyl }-am no)-phenyl]-

pi perazi ne-1-carboxylic acid ethylamde 1 7 APR 2006 WO 03/ 037872 - 37 ApRolngs
1: (continued) Conpounds of the present invention. PCT/SE02/01989

49P4-[4- ({ 1-[6-Methoxy-8-(4-nethyl- piperazin-I|-yl)-4-oxo-4H chronen- | - N
2-yl]-nmethano IJ-am’ no) - phenyl ] - pi perazine-|-carboxylic acid | CN N')
cycl ohexyl aﬂ’ﬁ’éﬂ %72~ ~N 504-[4-({ 1-[6-Met hoxy- 8- (4- mefRPISE2/0839

Npi perazi n-1|-yl)-4-oxo0-4H chromen- | 2-4¥I ] - ui et hanoyl } - am no) - phenyl ] - |

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




pi perazi ne-1-carboxylic acid" | / N' cyclopentylamide CN O N |

516- Met hoxy- 8- (4- net hyl - pi perazin-I- i yl)-4-o0oxo0-4H chronene- 2-car bowldpg 7506
i Nacid {4-[4-(1-pyrrolidin-1 -yl- nethanoyl)-piperazin-1-yl]-phenyl}- N N
| amde CN / ~N .

WO 03/037872 PCT/SE02/01989

-43-

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

ExaipIea) :

5-Me razin-1-
yl)-4-0xo-4H-chromene-2-carboxylic
acid (4-morpholin-4-yl-phenyl)-
amide :

6-Methoxy-8-(4-methyl-piperazin-1-
yl)-4-oxo0-4H-chromene-2-carboxylic
acid {4-[4-(3-hydroxy-propanoyl)-
piperazin-1-yl}-phenyl}-amide

68

69 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-

.| butyl ester

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

7 6-Fluoro-8-(4-methyl-piperazin-1-
yl)-4-ox0-4H-chromene-2-carboxylic
acid [4-(4-ethane sulfonyl-piperazin-

1-yl)-phenyl]-amide




[l O 1 O 526-Met hoxy- 8- (4-nethyl -pi perazin-| -

yl ) - 4- oxo- 4H chronene- 2-carboxylic O 1 N acid {4-][4- (propane 2-sul f aryAPR 2006
fJ piperazin-1-yl]-phenyl}-amide O/ ~ N~ C | ON, N-J

536- Met hoxy- 8- (4- et hyl - pi penzin-1- 11 Nyl)-4-o0oxo 4H chr orrene 2carboxylic O

N acid {4- (4 (2-merhyl - propanoyl)- pi perazin-1-yl]-phenyld.an, d6.,

-44 -
72 ' : 6-Fluoro-8-(4-methyl-piperazin-1-
F yl)-4-ox0-4H-chromene-2-carboxylic
| acid [4- (4-prop:onyl-p1perazm 1-yl)-
0 n ' phenyl]-amide
O TQ
| 1




CND 1 7 APR 2006 WO 03/037872 -38 54 PCT/ SE02/ 01989

6- Met hoxy- 8- (4- net hyl - pi perazin-1- yl)-4-o0oxo0-4H chronene-2-carboxylic acid
{4-(4-(1-norpholin-4-yl- nethanoyl)-piperazi n-1-yl]-phenyl } - am de7RpR 2006
APR 2006 WD 03/037872 -39 Table 1. (continued) Conmpounds of the present

i nvention. PCT/SE02/01989 F 6-Fl uoro-8-(4-nethyl-piperazin- | -yl)-4- 1
0X0-4H- chronene- 2-carboxylic acid (4- 110 Cnorpholin-4-yl-phenyl)-amde F |
N 6- Fl uor o- ®#0(034#812hy| - pi perazin-1-yl)-4- 56 O PCT/SE02/01989

-45 -

6-Fluoro- —(4-methyl-p1pcramn—l-
yl)-4-oxo-4H-chromene-2-
carboxylic acid {4-{4-(3-hydroxy-
propanoyl)-piperazin-1-yl}-phenyl}-
amide

74 N-[8-(4-Methyl-piperazin-1-yi)-4-
oxo-4H-chromen-2-yl]-4-morpholin-

4-yl-benzamide

75 8-(4-Methyi-piperazin-1-yl)-
chroman-2-carboxylic acid

(4-morpholin-4-yl-pheényl)-amide’

(+)-8-(4-Methyi-piperazin-1-yl)-
chroman-2-carboxylic acid (4-
morpholin-4-yl-phenyl)-amide

76

n (-)-8-(4-Methyl-piperazin-1-yl)-
chroman-2-carboxylic acid (4-

morpholin-4-yl-phenyl)-amide




0Xx0- 4H chr onene- 2-carboxylic acid [4-(4- .NOI IN ~-

nmet hanesul f onyl - pi perazi n-1-yl)-phenyl]- CN' vVNS amde OXIO F | N 1 R 7006
6- Fl uor o- 8- (4- net hyl - pi perazin-1-yl)-4- 570 oxo-4H chronene- 2-car boxy] PE
acid [4-(4- O acetyl-piperazin-1-yl}phenyl]-amde N CND. ~N~ F i ci ‘
/11 0 6-F|luoro-8-(4-nmethyl -pi perazin-1-yl)-4- 58N~

oxo- 4H chrmé?&’%j arboxylic acid (3- CN O I / PCT/SE02/01989

chl or o- 4- nor phol i u-4-yl - phenyl ) - am de_Qg)_

78 racemic-8-(4-methyl-piperazin-1-yl)-
4-oxo-chroman-2-carboxylic acid (4-
morpholin-4-yl-phenyl)-amide




NF i I NF 6-Fluoro-8-(4-nethyl-piperazin-|-yl)74- 590

oxo-4H chronene- 2-carboxylic acid (3- 01/ NI fl 17 APR 2008
uor o- 4- nor phol i n-4-yl - phenyl )-am de 00 1 7 APR 2006 WO 03/037872 -40 60

PCT/ SE02/ 01989 6- Fl uor o- 8- (4- net hyl - pi perazi n-1-yl) - 4-

0X0- 4H chr onene- 2- carboxylic acid (3- cyano-4-norpholin-4-yl-phenyl)-amde 1
7 APR 2006 WD 03830887872 -41- Table 1: continued) ConpoundecwsEot®sypr esent

i nvention. PCT/SE02/01989 F 6-Fl uoro-8-(4-nethyl-piperazin-l-yl)-4- / k'N
0X0- 4H chr onmene- 2- car boxylic acid [ 4-(447-

8-(4-Methyl-piperazin-1-yl)-4-oxo-
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-pheny!)-amide
(slower running isomer). -

80

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

ethylamide

82 6-Methoxy-8-(4-methyl- -
{1,4]diazepan-1-yl)-4-oxo-4H-
- chromene-2-carboxylic acid (4-

morpholin-4-yl-phenyl)-amide

6-Ethoxy-8-(4-methyl-piperazin-1-
yi)-4-oxa-4H-chromene-2-

| carboxylic acid (4-morpholin-4-yl-
phenyl)-amide

83




CN' O O N norpholin--yl-methanoyl)-phenyl]-amde N JI H3c __
6- Met hyl - 8- (4- net hyl - pi perazin-1-yl)-4- 62/ ( oxo-4H chronene- 2-car bP’fWPh%UB
acid (4- N1 O/ N norpholin-4-yl-phenyl)-amde CN) (1-10 H c

6- Met hyl - 8- (4- net hyl - pi perazin-1-yl)-4- 63/ o ~ N~

0Xx0- 4H- chr = rboxylic acid (4-(1- C O N~

nmor phol i n- }?@ﬁﬁ(ﬁé@ganoyl }phenyl]-am de 0 H3c PCT/SE02/01989
6- Met hyl - 8- (4- net hyl - pi perazi n- 1-yl )-433§4~ /| ~F

0X0- 4H chr onene- 2- carboxylic acid (3-

0' fl uor o- 4- nor phol i n-4-yl -phenyl)-amde NOIl / O N ci

6- Chl or o8- g&-Met NyT - pi parazin- L-ytJ-4- 6-Ethoxy-8-(4-methyl-piperazin-1-
O° yl)-4-0x0-4 H-chromene-2-
carboxylic acid [4-(4-propionyl-

1
N
o \O\ piperazin-1-yl)-phenyl]-amide
M 0
(J O |
N

N

" Ve

o




6510 ~ oxo-4H chronene-2-carboxylic acid (4- CN1 O / N
mor phol i n-4-yl -phenyl )-am de 0~O 1 7 APR 2006 WO 03/037872 66 PCT/ SEOZ/\OR 969
-42 5- Met hyl - 8- (4- et hyl - pi perazin-1-yl)-4- oxo-4H chronene- 2-car boxylic
“acid (4- norpholin-4-yl-phenyl)-amde 1 7 APR 200& WD 03/037872 -43 Table 1
(conti nued) Conpounds of the present invention. PCT/SE02/01989 67s.
5- Met hoxy- SwQ434sesTay| - pi perazi n-1- yl)-4-o0xo-4H chronenePETSEN9®98Y] i c | aci d
(4-norpholin-4-yl-phenyl)- N Oamde N ON

-49 -

6—Methoxy-4-oxo-8 -piperazin-1-yl-4H-
chromene-2-carboxylic acid (4-
morpholin-4-yi-phenyl)-amide

86 6-Hydroxy-8-(4-methyl-piperazin-1-yl)-
4-0x0-4H-chromene-2-carboxylic acid (4-

morpholin-4-yl-pheny!}-amide

87 6-Methoxy-8-(4-methyl-[1,4]diazepan-1-
yl)-4-0x0-1,4-dihydro-quinoline-2-
carboxylic acid (4-morpholin-4-yl-

phenyl)-amide

-

88 6-Methoxy-8-(4-methyl-piperazin-1-yi)-
- " 4-oxo-1,4-dihydro-quinoline-2-carboxylic
' | ! acid (4-morpholin-4-yl-phenyl)-amide

89 Q . 6-Methoxy-8-(4-methyl-piperazin-1-yl)-
4-0x0-1,4-dihydro-quinoline-2-carboxylic
! acid [4-(4-propionyl-piperazin-1 -yl)-

NN N henyl]-amid
[N]A OOO phenyl]-amide




~ ~O N 686- Met hoxy- 8- (4- net hyl - pi perazin-| -

Oyl ) - 4- oxo- 4H- chr onene- 2-carboxylic o N\ acid {4-[4-(3-hydroxy-propanoyl) -
Ol / piperazin-l-yl]-phenyl}-amde NN~ C D ~Ny off O 694-[4-({

1-[ 6- Fl uor o- 8- (4-nmet hyl - pi perazin-|-yl)-4-o0xo0-4H chronen- N 17 APR 2006
2-yl]-nmethanoyl } -am no) phenyl]- O piperazine-1-carboxylic acid tert- N N~
butyl ester_C

WO 03/037872 PCT/SE02/01989
-50 -
90 9 6-Fluoro-8-(4-methyl-piperazin-1-yl)-4-
F o0xo-1,4-dihydro-quinoline-2-carboxylic .

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




Oyot |

chr onene-

n C —

"Fyl ) - 4- ox0- 4H- chr onene- 2- car boxylic N

sul fonyl

I 0 704-[4-({ 1-[6-Fluoro-8-(4-nethyl-

Cl N 716- Fl uor o- 8- (4- et hyl

- pi per azi n-
WO 03/037872

+/ N o 2-carboxylic acid (4-piperazin-I-yl-
- pi perazin-J-

Fpi perazin-1-yl) 4-oxo-4H
0 phenyl)-ang f1gpg o

o acid [4-(4-ethane

-51-

6-Fluoro-8

PCT/SE02/01989

-(4-methyl—p1perazm— -yl)-4-
oxo-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-oxo-1,4-dthydro-
quinolirie-2-carboxylic acid (4- '
morpholin-4-yl-phenyl)-amide

93

8-{(3-Dimethylamino-propyl)-methyl-
amino]-6-methoxy-4-oxo-1,4-dihydro- .
quinoline-2-carboxylic acid (4-

. morpholin-4-yl-phenyl)-amide

94

8-((3R)-(+)-3-Dimethylamino-pyrrolidin -
1-y1)-6-methoxy-4-ox0-1,4-dihydro-
quinoline-2-carboxylic acid (4-
morpholin-4.yl-phenyl)-amide

95

8-((3S)-(-)-3-Dimethylamino-pyrrolidin -
1-yl)-6-methoxy-4-0x0-1,4-dihydro-
quinoline-2-carboxylic acid (4-
morpholin-4-yl-phenyl)-amide




0 1-yl)-phenyl]-amde NC ) ON, N*S 1 10 017 APR 2006 WO
03/ 037872 -44 72 PCT/ SE02/ 01989 6- Fl uor o- 8- (4- net hyl - pi perazin-1 -

yl ) -4- oxo- 4H chr onene- 2- carboxylic acid (4-(4-propionyl-piperazin- 117'&»!? 006
phenyl]-amde 1 7 APR 2006

WO 03/037872 PCT/SE02/01989

-52.

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

AH pyrrolidin-3-yl)-amino}-4-o0xo-1,4-
- dihydro-quinoline-2-carboxylic acid (4-

NO. - | morpholin-4-yl-phenyl)-amide
o] N /\ |




WO 03/037872 -45 Table 1: (continued) Conmpounds of the present invention.
PCT/ SE02/ 01989 736- Fl uor o- 8- (4- net hyl - pi perazi n-1 -

Fyl ) -4- oxo-4Hchromene-2- | N o | carboxylic acid {4-[4-(3-hydroxy-1DAPR 2006
‘propanoyl ) - pi perazin-1-yl]-phenyl}- N Cam de /

74AN-[ 8- (4- Met hyl - pi perazi n-1-yi)-4- J~ oxo0-4H chronen-2-yl]-4-norpholin- O
N'Y 4-yl - beNQ#Q@B72 a 1 CN 75rbo PCT/SE02/0198%

-53-

_Table 1: (continued) Compounds of the present invention.
e e e T

97 5 9 8-[Ethyl-(1-sthyl-pyrrolidin-3-y!)-amino}-
~ _ 6-methoxy-4.0x0-1,4-dihydro-quinoline-2-
| carboxylic acid (4-morpholin-4-yl-phenyl)-

“@\ amide
° SN -

98 ~n" . 4-dimethylamino-6-methoxy-8-(4-methyl-

0 § piperazin-1-yi)-quinoline-2-carboxylic acid
H (4-morpholin-4-yl-phenyl)-amide
P _
N

99 Hay” | 6-methoxy-4-methylamino-8-(4-methyl-

o ‘piperazin-1-yl)-quinoline-2-carboxylic acid
oS H : (4-morpholin-4-yl-phenyl)-amide
- .
N

we | ~ o 6-fluoro-4-methoxy-8-(4-methyl- -
£ piperazin-1-yl)-quinoline-2-carboxylic acid
(4-morpholin-4-yi-phenyl}-amide -

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

o I N 4-yl-phenyl)-amide
LT
N/\|




I 0O chrom-2-ca Nxy " 0 s acid | /hromancarboli acid

(4-mor phol i n-4-yl -phenyl)-am de N~ ~O N racemc

76(+) - 8- (4- Met hyl - pi perazin-1-yl)- chroman-2-carboxylic acid (4- O N1 7 APR 2006
nmor phol i n-4-yl -phenyt)-amide | / N N1 O CN 77y i d (4- chroman-2-carbox-

WO 03/037872 _ PCT/SE02/01989

-54-

The following reference examples illustrate the making of intermediates in the
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—1-yl)-4-oio-4H-chromené—
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-bromophenol (28 g,

0.162 mol), in anhydfous 2-propanol (60 ml) followed by the addition of a catalytic amount of.
10 'tetrabutylammomum fluoride (0.5 ml, 1.0 M in TI-IF) The solution was stirred at rooni |
' 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 0il (51 g =91%).
Reference Exampie 1b: (E,Z)-Z-(2-Brom(;-phcnoxy)-but-?.—enedioic acid.
E ,Z)-Z-(Z-Bromo-phenoxy)-but—Z-cnedmlc acid dxethyl ester (51 g, 148 mmol) as
15 prepared in Reference Example 1a was suspended in ethanol (95 ml) and a solution of sodium
hydroxide ( 12.9 g, 0.323 mol) in water (95 ml) was added. The solution was reﬂuxed for 1
to give a clear orange solution. The mlxture was cooled to room temperature and acidified
. with § M HC (50 ml). The mixture was then concentrated under vacuum and the residue
azeotroped (4x) with etharol, 'i'he solid was filtered, washed with water and dried to give
20 (2Z)-2-(2-bromo-4-methoxyphenoxy)-2-butcnedlmc acid as a light orange solid (24.3 g, 88%
yield). This crude product was used without further purification. _
Reference Example 1c: Ethyl-S-Bromo-4-oxo-4H-chromene-2-ca.rboxy1a.te.

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
23 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-oxo—4H-chromene~2-carboxylate as an off-wh1te solid (11.7g,24 %
30 ylcld mp 124-126°C).



O Nic acid (4- mancarboxyli ac norpholin 4-yl-phenyl)-am de CND NO/ ~01
7 APR 2006 WD 03/037872 -46 78 PCT/ SE02/ 01989 racemi c- 8- (4- et hyl - ﬁ?&@ﬁ 0
| -yl)- 4-oxo-chroman-2-carboxylic acid (4- norpholin-4-yl-phenyl)- 1 9’
APR 2006 WD 03/037872 -47 Table 1. (continued) Conmpounds of the present
I nvention. PCT/SE02/ 01989 798-(4- Met hyl - pi perazi n-1-yl)-4-o0xo-
. chroman- 2- sar®@egsri ¢ acid (4- | norpholin-4-yl-phenyl) - apncTsE@0(9BRB St er
running isoner) Ol / C N

' -55-

Reference Example 1d: Ethyl-8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-chromenec-2-
carboxylic acid.
Ethyl 8-bromo-4-oxo-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 £, 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-meﬂlyli:iperazine (1.3
ml, 11.} 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 th:ough diatomaceous carth and the toluene
solution was applied directly to 2 600 mi filter funnel (mhca 230-400 mesh ASTM packed in
cthyl acetate) and then washed with ethyl acetate (2 1). The product was 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 cthyl 8-(4-methyl-1-piperazinyl)-4-
oonH-chromene-Z-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- -plperazmyl)-4-oxo-4H-chromcnc-2-carboxyhc acid
hydrochloride. .
Ethyl 8-(4-methyl- l-piéemzinyl)A—oonH-chromenc-2-carboxylate as prepére& 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 vac;.to to give 8-(4-methyl-
1-piperazinyl)-4-oxo-4 H-chromene-2-carboxylic acid hydrochloride as a yellow powder (1.02
g, quantitative yield). LC/MS (M+1)m /z 289. |
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Reference Example 2
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| ,
‘Preparation of 6-Methoxy-8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic
' : acid hydrochloride. _
5 Reference Example 2a: Diethyl (2Z)-2-(2-bromo-4-methoxyphenoxy)-2-butenedioate.
. Ethyl acetylenedicarboxylate (17.8 ml, 0.145 mol) was added to 2-bromo-4-
methoxyphenol (Synlett pi241, 1997) (27.3 g, 0.134 mol), in anhydrous 2-propanol (55 ml)
follbwed by the additioﬁ 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 dicthyl (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-(1-bromo-4-mcthoxyphcnoxy)-2-butenedioate (299 g, 86.5 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 added. The solid was filtered, washed with water and dried to give (2Z)-2-(2-bromo-

20 4-metl16xyphenoxy)-2-butcnedioic acid as a light orange solid (24.3 g, 88 % yield). |
Re!‘ereﬁce Example 2c:. Ethyl-6-methoxy-8-bromo-4-oxo-4H-chromene-2-carboxylate.

Sulfuric acid (50m!) 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 m!). 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-oxo-4H-chromene-2-carboxylate as an off-
white solid (12.3 g, 50 % yield, mp 159-161 °C).

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

5 Ethyl 8- bromo-4-oxo-4H-chromcne-2-carboxylate (9.2 g 28.1 mmo!), as prepared in
Example 2¢ above, was azeotroped with anhydrous toluene then the white solid was dissolved
in 300 ml anhydrous toluene 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-mcthylﬁipcrazine (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 nﬁol) 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. A;dditional tr,is(dibenzylidenéacetone)
dipalladium (0) (0.10 g, 0.1} 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 punﬁed by chromatography on a silica colurnn
eluted with 2-5 % methanol / chloroform and the desired fractions were collected and
concentrated under vacuum and the residue triturated with methylene chloride to give 7.4 g

20 (76%) of a yellow powder. ' )
Reference Example 2e 6-Methoxy-8-(4-Methyl-piperazin-1 -yl)-4-oxo-4H-chromene-2-
carboxyhc acid.
Ethyl-6-methoxy-8-(4-Methyl-piperazin-1- yl)—4-oxo-4H-chromene -2-carboxylate (1 Dg
2.89 mmol), as prepared 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-p1pemzmyl)-4-oxo 4 H-chromene-2-carboxylic acid hydrochjonde 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)-4.-oxo-4H-chromene-z-carboxylic acid
hydrochloride. '
Reference Example 3;1: Diethyl (EZ)-2-(2-bromo-4-fluorophenoxy)-2-butenedioate.

5 This compound was synthesized from 2-bromo-4-fluorophenol and
dicthylacetylenedicarboxylate, using the same synthetic procedures and the same
stoichiometry as demonstrated in Reference Example 1a above.

Reference Example 3b: (EZ)-2-(2-Bromo-4-fluorophenoxy)-2-butenediocic acid.
" This compound was synthesized from diethyl (EZ)-2-(2'-bromo-4—ﬂdorophenoxy)-2-
10 butenedioate, as prepared in Reference Example 3a above, using the same synthetic
procedures and the same stoichiometry as demonstrated in Reference Exarnple 1b above.
Reference Example 3c¢: 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
iS procedures and the same stoichiometry as demonsﬁ'qted in Reference Example lc 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-o0x0-4H-chromene-2-
carboxylate, as prepared in Reference Exémple 3c above, using the same synthetic
20 procedures and the same stoichiomctryl 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
25 same synthetic procedurés and the same stoichiometry as demonstrated in Reference Example

le above.
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Preparation 6—Methyl-8-(4-methyl-piperazin«-i-yl)-4-oxa-4H—chroméne-z-carboxylic acid

OH

hydrochloride. _

5 Reference Example 4a: Diethyl (E,Z)-2-(2-bromo-4-methylphenoxy)-2-butenedioate.
2-Bromo-4-methy! 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 rooﬁ
temperature. The reaction was worked up by adding diethyl ether (200 mL) and

10 tetrahydrofuraﬁ (50 mL) and washing the resulting mixture with 1N HCl (260 mL), water
(200 mL) and brine (100 mL). The organic phase was then dried (NazSO4), filtered and
concentrated to a red-brown oil whicﬁ was used without further purification.

Reference 4b: (ZE,Z)-2-(_2-Bromo~4-ﬂuorophcnoxy)—2—5utenedioic 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'éve.

- Reference Exampie 4e: Ethyl-6—mcthfl-8-bromo-4-oxo—4H—chromelie-Z-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 samne synthetic

20 procedures and the same stoichiometry as demonstrated in Reference Example 1¢ 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 4¢ 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-oxo-4H-chromene-2-
carboxylic acid hydrochloride.
This compound was synthesized starting with ethyl-6-methyl-8-(4-Methyl-piperazin-
1-yh)-4-oxo-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

Ci

Y o

N 0
Ej Hel
o

Preparation of 6—Chloro-s-(4-methyl-pipéraiin;l-ylH-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 dixﬁethyl
acctylenedicarboxyiate i)y the same synthetic procedures and in the same stoichiometry as the
preparation described in Reference Example 4a. - | .

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

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 1c above.

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

carboxylate.
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This compound was synthesized from ethyl-6-chloro-8-bromo-4-oxo0-4H-chromene-2-
carboxylate, as prepared in Reference Example 5¢ above, using the same synthetic procedures
and the same stoichiometry as demonstrated in Example 1d above.
Reference Example Se: 6-Chloro-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-
5 carboxylic acid hydrochloride. '
This compound was synthesized starting with ethyl-6-chloro-8-(4-methyl-piperazin-1-
yl)-4-oxo-4H-chromene-2-carboxylate, prepared in Reference Example 5d above, using the
same synthetic procedures and the same stoichiometry as demonstrated in Reference Example

le-above.

10 Reference Example 6
CH, O

, 0 :
N 0
or
|
Preparation of 5-Mei_:hyl—8-(4—methyl-pii:erazin-l—yl)-4—oxo-4H-chromene-2-carboiylic 3
acid hydrochioride '
Reference Example 6a: Diethy! (E,Z)-2-(2-chloro-5-methylphenoxy)-2-butenedioate.

15 This compound was prepared from 2-chlore-5-methylphenol and dimethyl
acetylenedicarboxylate by the same s'ynthetic procedures and in the same stoichiometry as the
preparation described in Reference Example la.

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 syntliesized from (2Z)-2-(2-chloro-5-methylphenoxy)-2-butenedioic acid,
as prepared in Reference example 6b, using the same synthetic procedures and the same

25 stoichiometry as demonstrated in Reference Example 1¢ 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 mixMe was degassed by alternating argon sparge and vacuum (35:), and the
following were added in order: N-methylpiperazine (0.6 ml, 5.37 mmol), (2°'-
dicyclohexylphosphanyl-biphenyl-2-yl}-dimethyl-amine (JAC_JS 1998, 120, p9722) (40 mg,
0.1 mmol,), tris(dibenzylideneacetone) dipalladium (0) (66 mg, 0.072 mxﬁol) then cesium
10 carbonate (1.6 g, 5.37 mmol).The mixture was again degassed via alternating argon spz{rgc
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)-
dimetixyl-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 or;ly about 50% complete by HPLC.
15 Tetrahydrofuran (100 mL) was added, and the combined mixture was filtered, concentrated |
| under vacuum and puriﬁéd by éhromatography on silica eluted with 2.5% methanol in
chloroform. The desired fractions were concentrated under vacuum to yielda yeilow powder
(250 mg = 21%). |
. Reference Example 6e: 5-Methyl-8-(4-methyi-piperazin-1-yl)-4-oxo-4H-chromene-2-
20 carboxylic acid hydrochloride, . '
This compound was synthesized starting with ethyl-S-methyl-8-(4-meﬂ1yl-piperaz{n-l-
yl)—4-oxo-4H-chromcnc-2-ca.rboicylatc, as preparc& in Refere:_n:e Example 6d, and using the -

same synthetic procedures and the same stoichiometry as demonstrated in Example 1e above.

Reference Example 7
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Preparation of S-Methoxy-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic
acid hydrochloride.
Reference Example 7a: (E,Z)-2-(2-Bromo-5-methoxyphenoxy)-2-butenedioate.
This compound was 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 diethyl (E,Z)-2-(2-bromo-5-methoxyphenoxy)-
2-butenedioate, as prep afed in Reference Example 7a, using the same synthetic procedures
10 and the same stoichiometry as demonstrated i Reference Example 1b above.
Reference Example 7c: Ethyl-S-methoxy—8-’orornb-4-9xo-4H-chromene-2—carboxylate.
This compound was synthesized from (E,Z)-2-(2-bromo-5-methoxyphenoxy)-2-butenedioic
acid, as prepared in Reference Example 7b above, using the same synthetic procedures and
the same stoichiometry as demonstrated in Reference Example 1c above. ,
15 Reference Example 7d: Ethyl-S-methoxy-8;(4-Méthyl-pipcrazin-1-yI)-4-oxo-4H-chromcne-
- 2-carboxylate.

This compound was synthesized from ethyl-5-methoxy-8-bromo-4-0xo-4H-chromene-
2-carboxylate, as prepared in Reference Example Tc above, using the same synthetic
procedures and the same stoichiometry as demonstrated in Reference Example 1d above.

20 Reference Example Te: 5-Methoxy-s-(4-methyl-pipcrazin-1-yl)—4_-0xo-4H-chrom-ene-2-
~ carboxylic acid hydrochloride. ‘ 7 '

This compound was prepared from ethyl-s-methoxy-S-(4-McthyI-pipcrazin-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
o)
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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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l-acetyl-5-bromoindoline (3.0 g, 12.5mmol) was dissolved in toluene (60 mL). To
this was added, sodium t-butoxide (1.68 g, 17.5mmol), N-benzylpiperazine (2.4 mL,
13.8mmol), S-BINAP  (0.93 g, 1.5mmol) and Pdy(dba); (0.46 g, 0.5mmol). The mixture
was degassed via three cycles of vacuum and nitrogen sparge and then stirred at 95°C until
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 ﬁydroxide and extracted
with ethyl acetate (2 x 100 mL). The combined organic extract was dried (MgSO4) and -
concentrated to yielda 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-dihydre-indol-1-yl}-ethanone (0.37 g, 1.immol), 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
NC

Ci—@—N NH
—

Preparation of 2-chloro-5-piperazin—1-yi 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 (MgSOa),
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 92, was

30 dissolved in a-butanol (300 mL) bis-(2-chloroethyl)amine hydrochloride (23.2 g, 130mmol)



C N 101F6- Fl uor o- 4- oxo- 8- pi perazi n-1-yl -4H chr onene- 2-car boxyl ic acid
(4-morpholin- / O N 1) 4-yl-phenyl)-amde NOZ1l I// N17Y ACJ? ?@?@B
WO 03/ 037872 PCT/ SE02/ 01989 -54 The foll ow ng reference exarrpl es ill lA
the making of internediates in the synthesis of the conpounds of the
present invention, and are not intend to limt the invention in any manner.
Ref erence EW&P3O¥STZ 5 Preparation of Reference Exanple 1:PCT/SE02/01989
8- (4- Met hyl - pi perazi n-1-yl ) - 4- oxo- 4H-chr omene- 2-carboxylic acid
hydrochl ori de. Reference Exanple la: -65-
(E, Z2)-2-(2-Brono- phenoxy) but 2-enedioic acid diethyl ester. Diethyl
acet yl enedi car boxyl at 0.162 ded to 2-bronophenol (28 g,
Y and pctassx%maiogide 85% mg, catalytic) were a.c’)de(Y\alshc n(ilixture was heated at reflux for ( J
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 ZN ammonium hydroxide. The organic layer was separated, dried

5 (Na:80Q4) and concentrated to yield a light yellow solid (9.1 g, 59%) which gave a single peak

by GC and TLC analysis.
S’

Reference Example 10
Preparation of 4—{1,2,3]tlﬁadiazol—S-yl-phenylamine.

Z=Z

10 SaCl2 " 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 NaHCO4 and ice. The product was extracted with EtOAc (2X) the '

solution dried (MgSO) and evaporated to dryness in vacuo to yield 0.47 g of a light yellow
15 solidmp 126-128°C.
Reference Example 11 -

N\ P
H,N
OO,

Prepa;‘ation of 1-[4-(4-Amino-phenyl)-pipérazin-l-yl]-ethanone.

3

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

20 l-(4-Nitophenyl)pipcmzin§ (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 mi, 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 gi've 4-(4-

25 nitrophenyl)-1-acetylpiperazine as a yellow solid (3.01 g,).GC/MS (EI, M+) m/z = 245.
Reference Example 11b: 1-[4-(4-Amino-phenyl)-piperazin-1-yl]-ethanone.
4-{4-Nitropheny!)-1-acetylpiperazine (3.0 g, 12.0 mmol), as prepared in Reference Example
lla above,l was mixed in methanol (100 mi) and 2 M ammonia in methanol (50 ml) and 10 %



0.162 nol ), in anhydrous 2-propanol (60 m) followed by the addition of a
catal ytic anount of 10 tetrabutylamonium fluoride (0.5 mM, 1.0 Min THF).
The solution was stirred at room tenperature four hours and was theﬁ]rAeRitmgl
to reflux for one hour. The m xture was cooled to room tenperature,
concentrated under vacuumto an oil (51 g = 91% . Reference Exanple 1b:

(E 2)-2-(2+@pesmPhRenoxy) - but - 2- enedi oi ¢ aci d. PCT/SE02/01989

(E, Z2) - 2- (2- Bronp- phenoxy) - but - 2-enedi oi ¢ acid diethyl ester (51 g, 148 nmol)
as 15 prepared in Reference Exarrpl e | aggas suspended in ethanol (95 m) and
a solution of sodium hydroxide (12.9 g, 0.323 nol) in water (95 m) was
added. The solution was refluxed for 1 h to give a clear orange sol ution.
The i Xt ur @alM@Em®ahrB6h (300 M2P Wai KIARE AL wliCuaWhs A9ddpdnard onWPhi} BpdvatC (50
m). The m xture was then concentrated under vacuum and the residue
azeotroped( D #%) ToRilo- et hanol . The solid was filtered, washed with water and
dried to give ‘acid as a
l'i ght orange S(ﬁ R Z%nzwéa%n&@@{@ °3‘§I|n§‘ g@ym{%gﬁig%%gn&;%ga]@?dn%ag used -

Wi t hout f usompratrated fni viacigatThe srudRedlsh wasaecrtailized droprcethy! acetate to give 4-(4-

zlilgg::l '?o?(r:ru L ﬁé%ﬁgﬁ}%ﬁé %;g-agﬁelg%g’%ﬁ%ugl-ﬁy é_(#r% e?qgmpolgggngg ared in
e 1 p y p

Ref er ence E}aﬁﬁﬂﬁS(ﬁi,MjhﬂmbE&at ing the mxture with a heat gun for 45 25

mn an _Qraggé ni I@/ sal Eil on was obtained. This solution was slowy added to

refl uxi ng | (500 nL). After the addition, the reaction was

refluxed for 30 mn then allowed ol | s started to formafter 20
p N(I geiiqagté overnight. The solid was

mn and the reaction was put Hzn
filtered, washed with cold et hanoN=wat er\9. ¥ an?:g_‘drled to give ethyl
*white solid (11.7 g, 24 %

8- br ono- 4- oxo 4H chr onene- 2- car boxyl ate as an o

30 yield, m 124- Rk oh%&ﬂ%h BRTBIZ. FOHSEARAANOD -5

Reference Exa le |

erazi n-
2 ox0- A4 CRHBrRBHEIRAD 4-(5V.esbenil | sty sukbmppperazine,
8-b 4- - t | |
(Do oe. 5t LG RIS & 8 ARB)SALALIA KRl GEEIRRARE TP

g, 10.1 rmﬁqu mha@nethylamme (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 (MQSO4), filtered and concentrated in vacuo to
give 4-(4-nitrophenyl)-1-methylsulfonylpiperazine as a yellow solid (3.83 g, quantitative
 yield). GC/MS (EIL, M+) m/z = 285, '
Reference Example 12b: 4-(4'—methanesulfonyl-pipe'razih—l-yl)-phenylamine. _
. 4-(4-Nitrophenyl)- 1-methylsulfonylpiperazine (3.83 g, 13.4 mmol), as prepared in
20 Reference Example 12a above, was mixed in_meﬂlanoi (100 mi) and 2 M ammoniain
methanol (50 ml) and 10 % palladium on carbon (400 mg) was added. The mixtm"e 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 loaked purer. The chioroform portion was concentrated in vacuo and was recrystallized ethyl
acetate to give 4-[4-(methylsulfonyl)-1-piperazinylJbenzenamine as a shiny brown solid (0.94

g, 27 % yield, mp 192-193 °C). GC/MS (EI, M+) m/z = 255,
Reference Example 13 ’ . . .

HZN—< >——N S
_/



5 azeotroped w th anhydrous toluene then the white solid was dissolved in
100 L anhydrous toluene and transferred to the reaction vessel. The WAFR‘ZETU?
was subjected to vacuum/ argon (x2) and the followi ng were added i n order
(positive argon pressure): N-nethylpiperazine (1.3 m, 11.1 mol), 2,2'-bis
(di phenyl pho$phi na)-1, 1' - bi naphthyl (0.75 g, 1.2 mmol J,
tris(di benz¥yPi0dexi&3cet one) di palladium (0) (0.48 g, 0.5 rRAGIISENYHES? cesi um
carbonate (4.6 g, 10 14.1 mmol). The m xture was again subjected to vacuum/
argon and was heated at 80 C overni ghté7-The cool ed reaction ni xture was
filtered through di atomaceous earth and the toluene solution was applied
directly to a 600 m filter funnel (silica, 230 - 400 nesh ASTM packed in
ethyl acetate) and t heRriRasian ofidrFhigmpypholipdrylpbenyamine: The product was
eluted wit FencdE ifRanRtdN eRfIRiBndtphdline desired was collected to
Refe ' h‘grley [ rrptreﬁ;cyr-}g{\g%p yel | ow solid ggaélzo-'lZB O . The

give 2.5 g of aslig ) \
i mpur e pr ottibrondmbenzees A0y ? hp munolbwasdisspived i tplupne 2 p Thiogorpbelineg 1

Pr epPak el Ik - Ut g ] Y% |/

chi or of or P il B ARRe0 Sk sctba BTt EleeShitid dimille s foo>c ATV RS

8- (4- met hiymixturp wpedistzbutsd hetweenetiod acktdtac(ifdmb) endsabsatibdsodiuat bicabouatey(80 | ow
solid (2. Z@g};g}%gorg%wlgylcg was se%azrgt-e&,zd?ieg }Nazg&),cﬁte'}'/esd én%lc’oml:\e/:l;izrattr:q &nd:é:g' 6.

Ref erence

8- (4- met hy¥achurd Py ragithue)ilas trdtuaxed-wikit i e pietd Kripghb el ok selidci d _

hydr ochl orjde. Ethyl . . . -

8- (4- met hy#‘? F‘ieﬁFﬁﬁiIﬁ%lﬁ}ﬁ:-%IB‘?B‘PW%'FB’H@FEYMr boxyl ate as prepared in
ReL e { encef :EXaﬁpﬂé@rgi&olp%edévn-tﬂion}%rphslzi%mnbg, 1wasl|uﬁo1$.rae pftgf&_ca mﬁcf%ﬁ'dg{ ( 60OI ;ﬂ ) "
and to ref] ux ro1. af ter mn a ¢lear solution was obtained). e
Feact | o vEREnR BaeB R E Sianth iSRG Rl AR oD Galo. ahe
anhydr ous mgpkaaaged\ahisafil@st wiskhaied dnbiPer h9drabémator (S R0PHeRedegilc €Nt rated in
vacuo to give 8-(4- malg hyl - | -pi perazi nyl) - 4-o0xo-4H chronene- 2- car boxyl i c

aci d hydr oRRihgs Favthensfilteredthroygh digtmapcopy cauth ang congaatted updesoyumn | He. " Lo/ MB
(MF1) ™/ ZrogB% wak ErithRRIAARER MRS HRRT B 52064 BEP ) 01989 - 56 Ref erence -

Exanple 2
H,N<__ l/\o
-

Reference Example 14
N

15 | » - o
Preparation of 1-(4-Amine-phenyl)-1-morpholin-4-yl-methanone.
Reference E-xample 14a: .1-Morpholin—4—yl—l-(4-nitro-phenyl)—methanone:
4-Nitrobenzoyl chloride (5 g, 27 mmol) in tetrahydrofuran (10 mL) was added slowly
to a solution of morpholine (5g, 828 mmol) and tricthylamine (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), 1IN
HCI (25 mL), water (25 mL), saturated sodium bicarbonate (25 mi,), water (25 mL) and brine
(25 mL). The mixture was dried (Na2504), filtered and concentrated under vacuum and the ‘
residue used without further purification. ' ‘

25 Reference Example 14b: i-(4-Amino-phenyl)—1-morphdlin-4-yl-methanonc;
This compound was prepared from 1-morpholin-4—yl-l-(4—nitro-pheqyl)-mcthanope as

prepared in Reference Example 13b.



OH ' Preparation of

6- Met hoxy- 8- (4- Met hyl - pi perazi n-1-yl)-4-o0xo-4H chr onene- 2- car boxyl i Cq 7aEfLRdZBDE
hydrochl ori de. 5 Reference Exanpl e 2a: D et hyl

(22) - 2- (2- br ono- 4- net hoxyphenoxy) - 2- but enedi oate. Et hyl

acetyl enedig ate (17.8 m, 0.145 nol) was added to

nmet hoxypheno?@@in ett pl241, 1997) (27.3 g, 0.134 nol), P%ﬁ’gﬁﬁﬁ&a?ous
2-propanol (55 m) followed by the addition of a catal ytic anmount of
tetrabutyl ammonium fluoride (0.4 m, t%-M in THF). The sol ution was
stirred at roomtenperature overnight and was then heated to 10 reflux for
30 mn. U ) cooldn ecipitate fornmed. The solution was cool ed and
filtered %’?—%&‘-@@#ﬁ% (22) - 2- (2- br onp- 4- met hoxyphenoxy) - 2- but enedi oat e
as a yellowsolid (29.9 g, 62 %yield)CNNote: the solid contains 10 % of
di et hyl (2E)-2-(2-brono-4-nethoxyphe y)-Hutenedi oate. GCIMS (El, M)
m z 344 and 346. Reference Exa N o .

(22) - 2- ( 2- br ono- 4- met hoxyphenoxy) - 2 enedj 0i/C acid. 15 Di et hyl

(22) - 2- (2- br onp- 4- net hoxyphenoxy) - 2- but enedi oaté  (29.9 g, 86.6 mMmml) as
prepared in Refer encePlEpﬂmtibeonﬁ-A\nﬁﬁo-susmhdIWiynbaidmnﬁle (55 nil) and a

sol ution sodi d i 175 nol, |n water (55 m) was
added. Th eggpﬁeﬂqqﬁ%kg fzc{ﬁ%‘% fno'f 9‘5 fitiogPengAnittiles | ear orange sol uti on.
Most of & he et bmhommaﬁeu@ﬂeneq3ggpM9mﬁmﬁalesls@!vec(éQtﬂﬁ Acemscl@dded The
solid was fil e shed w th water and ? gi v é (2-bronop- 20
2 Tt oty AN MAFPAGHnG Ch AL B0 e N SOt Cs SR 0B o 58 o6

yield). R&F@iﬁ@@&cﬁﬁ@ﬂiﬁduﬁe dfited overnight at room temperature. At 17 h, additional ethyl
Et hyl - 6- met hoxy- 8- br onp- 4- oxo- 4H chr onene- 2- car boxyl ate. Sul furic acid

(50m ) wadcsidtablPOml)(ves pdded and the sombinedmpixtiyk yahwathed yith watpr E0al)ame - aci d
(24.39, B6yifie (mhm, A3 dINERW, L ditkd Ei?éc%@eaﬁezemépb&uaa q*aeve%mueé&t er heating

the m xture heat gun for 5-10 min a cl ear eep brown sol uti on was
obt ai neld “ﬁﬂ‘slﬂ?@mwgm gation, s| ow y added to refluxing absol ute ethanol

(250 ni). Iﬁfrérﬁﬁcetlﬂ% (5bt G0ALDS g_@g&PBIWA_Q??%Drzg@%hyxed for 30 min then

all owed to cool tals starte orm mn and the reaction was
put in the ref Hh!g@map@mdmpmpegm from BeVlempholin-4wiileS-hittotbenzahitrilge(as mweparadt h col d

ethanol / ‘fﬁ‘k@fereﬁcJE;éB&ezﬁgﬁbo‘OQ 0 Pe%ZéZ?n Rél e Bl iO3n: 57

Reference Example 16
&
zN-—(: I>—N 0
. _/

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

15

- Reference Example 16a: 4-(2-Fluoro-4—mtm-phenyl)-morpholme
* 3,4-Difluoronitrobenzene (3.7 g, 23.2 mmol) was dissolved in ethyl acetate (10 mL)
Morpholine (2.2 mL, 25 mmot), 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 an'd the combined mixture was washed with water (50 mL) and brine (50 mL)},
dried (Na;S0,), filtered and cqnccntrated 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.



9:1 and dried to give ethyl

8- br ono- 6- net hoxy- 4- oxo- 4H chr onene- 2- car boxyl ate as an off- white sphisgp 2008
(12.3 g, 50 %yield, np 159-161 C). Reference Exanpl e 2d:

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

2-carboxyl ate. 5 Ethyl 8-brono-4-o0xo-4H chr onene-2-carboxylate (9.2 g, 28.1
nmol ), as WepHeEzin Exanpl e 2c above, was azeotroped WCTIBERANYr ous
toluene then the white solid was dissolved in 300 ml anhydrous toluene in a
500 nL singl e-neck round bottom fl ask..g9he m xture was degassed by
alternating argon sparge ar)d vacuum (3x), and the follow ng were added in
order: N-nethyl piperazine (4.0 M, 35.1 mol), 2,2'-bis

(di pheny! pBefenérica@xampl'17hi napht hyl 10 (1.05 g, 1.69 mmol,),

tris(di benzyli deneacet one) dlpalladlun1 (0 0 g, 0.56 nmol) then cesium
carbonate (12.8 g, 39.3 rrrmB)N e gai n degassed via alternating
argon sparge and vacuum an te at 0 C fdr17 h. Additional

tris(di benzylideneacetone). dipalTadi um (00 g, 0.11 mmol) and 2,2'-bis

(di phenyl phosphi no) - 1, 1' =bi napht hyl (0.20 g, Hhol , ) was added and t he
reaction was stirred at 80 C for another 55 h af whi ch tlne 15 the
conver si on wa.BrmmnhloauwAmﬂm Rég)-piperaginelladri it h€a «r-bityr @tevdls di | uted

with tetrahy rofu |Iter and . concentrat ed under vacuum The
resi due- vvag %ﬁ?‘l‘F é@ 18’&;%:% y‘gawegz’élﬁl* OXPHIATH R PHYLEFSR th 2-5 %
met hanol 5/ 4FlopsrksberBead (.8 §84 @l:eﬁdlj Rk digsalved ANshyMeEeRate IS RI0t p:geraﬂﬂe -1-

concentrated under yacuum and the residye triturated wth nethyl ene chloride
to give 7.9%rhoxybpaqidesibuty esten (817 3p poRtend Nlrdiisoprenylathylamype(6amL, 36

6- Met hoxy- ﬁm(o‘f)'\MiE Mcd%&ﬁéﬁﬂ&b%ﬁkﬂﬁﬂa@&?“@f&@im a:lsfasaeaozea%wl ic acid.
Et hyl - 6- met hoxy- 8- ( 4- I\/Et%ﬁl pi perazin-1-yl)-4-0x0-4H chronene -2-carboxyl ate

(1.0 g. 2tegperngs.)Etherd 100 mblhvaspdisd ud ke copbined mixpreavas yashedvath wider
suspended. (zsrinﬁ)di{h'dm\e&%m*&ncd%ﬁaﬁmrmfermﬁhcénkgn&hkéd)una&%mﬁmﬁx to reflux

for 3.0 h. The Treaction was t0 cool.. The solution was concentrated

in vacudoamldaﬁwwmwgei81%%%@%@@&%%@)“&%%&& B¥ution was again
concentrat g&#ﬂwh ple 196: H AQP? g@%%§5gﬁ &quﬁﬂ%& HEE é&?&ﬁﬂ&&hy'eld-6'

nmet hoxy- 8- 4y p| per azi chromene- 2- carboxyl 1"'c aci d
hydr ochl ori de a( émst@l-nhenvlbmmrann( -1-carbopylig wdttm-lawmtey we$ pypared from

4-(4-Nitro-phenyl)-piperazine-1-carboxylic acid tert-butyl ester, (as prepared in Reference

Example 172) as prepared in Reference Example l3b
15 Reference Example 18 ‘

HzN\©/N
Preparation of 3-Morpholfn-4-yl-phepyl_amine
| 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 react_ion was cooled to room temperature, concentrated m@er
vacuum and 5g of the total mixture was purified by column chromatography on silica eluted -
with CHyCl;.  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



30. Reference Exanple 3 1 7 APR 2006 WD 03/ 037872 PCT/ SE02/ 01989 -58 COH
6-Fluoro-8-(4-nethyl-piperazin-l-yI)-4-oxo-4FLchronene-2-carboxy|ic1aphﬂ‘mm
hydrochl ori de. Reference Exanpl e 3a: D ethyl

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

synt hesi ze r - brono- 4-f|l uorophenol and di et hyl acetyl enedi car boxyl at e,
usi ng the ggﬁﬂggﬁﬁ?hetic procedures and the sane stoich*GﬁﬁF? 1252
denonstrated in Reference Exanple |a aQ&qe. Ref erence Exanpl e 3b:

(EZ) - 2- (2- Brono- 4- f | uor ophenoxy) - 2- but’eniedi oi ¢ acid. This conpound was

synt hesi zed from diethyl (EZ)-2-(2-brono-4-fluorophenoxy)-2. 10

but enedi oate, as prepared in Refe ce | e gbove, using the sane
synthetic procedures and the ofhi ogetsy as denonstrated in
Ref erence Exanple | b above. 2Hef e Kxappl e 3c:

Et hyl - 6- f | uor o- 8- br ono- 4- oxo- 4H chr onene- 2- car boxyl ate. Thi s conpound was
synt hesijzed f r](c)m ( EFpeparation anmt;(ﬂ%ﬁinummﬁﬂﬁpme?ﬁrai-qulmﬁﬂi oic acid, as
prepared i ef erence Exarpl e 3b _above, .usin sanme synthetic 15 '
procedur esﬁﬁﬁ’&“ﬁﬁﬁxmlg’r &féﬁ?'mFQPPiPYQ@Pﬂéﬁgﬁiﬂﬁeﬂﬂ@B°lf n Reference Exanple |
c above. Refer hirapHeh)piferazine-1-ylj-ethanol is prepared from commercially available

Et hyl - 6-fl uar o- 8- (4- I\/gl'gﬂﬁ fl-.pi per azi %]I -YI )-ZF- opxo-4H- (:hromene-}é- car boxyl ate.

This conpofnfilorgpigolspaeng eh) apd gemmercially available N-(2-hydroxyethyl)piperazine
et hyl - 6: 11 @%ﬁvﬁ%ﬁpﬂé&rﬂh%£&%@d‘ﬁﬁfer&% ROXMIEY $a atfdVe Pr ePAr ed i n

Ref er ence e 3c above, using the sane synthetic 20 procedures and the
sane st oi cReleraace Kxample dy rdst4r@tamme-phamaDwinsrazin- Exsthlarol] d above. Reference

Exanpl e 3e: 6- Bl idqh Qe &-(4-08{ byl - 0 penpzii-1 s -4 = A 8 2- -
car boxylic aci Ic?l ﬁ%r ocC 3 pf)hre ﬁ}eﬁ }S%ﬂ%ﬂ%&%ﬁﬁéﬁﬁ%m@ﬁ?Eg@%ﬁ@}c@%& foﬁg from
et hyl - 6- meeth2{4y(4-it(ophduyDpipsrazine-1-yl]-ethanol (prepared as in Reference Example 19a) as -

pi peraﬂlé"%eé&@e&ﬂfﬁé?@r&#&'ﬂ%@@ﬁ@@' 2-carboxyl ate, as prepared in Exanple 3d,

usi ng the same synthefic procedures and the sane stoichionetry as

denonst r at Beferenci®tammaz® Exanpl e

- HZNO—N 0
: \_/

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

D

4-(4-Nitropheny!)morpholine (10.3 g, 49.5 mmol;) (Lancaster Synthesis) was
15 suspended in methanol (130 ml) and 2 M ammonia in metharol (70 mL) and 5 % palladium
on carbon (IQO mg) was added. The mixture was hydrogenated on a Paar apparatus (50 psi)
for 1 h The reaction was allowed to ¢ool, the catalyst was filtered and the'solutio;i was
concentrateci in vacuo. The crude solid was recrystallized from ethy! 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 (EL, M+) m/z = 178. '

Reference Example 21
HO

. H,N N O

—/

Preparation of 4-Amino-3-hydroxyphenyimorpholine
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
(II) chloride dihydrate (16.8 grams, 74.5mmol) with stiring. The yellow suspension was

heated to reflux over a 30 minute period. TLC showed reaction progress over several hours.



| e above. 1 7 APR 2006 WO 03/037872 PCT/ SE02/ 01989 -59 Reference Exanple 4
OH Preparation

6- Met hyl - 8- (4- net hyl - pi perazi n- 1-yl ) - 4- oxo- 4H chr onene- 2- car boxyl i c A(,]I M)R 1006
hydrochl ori de. 5 Reference Exanpl e 4a: Di et hyl

(E, Z) - 2- (2- br ono- 4- met hyl phenoxy) - 2- but enedi oate. 2- Br ono- 4- net hyl phenol
(10 nL, 83nMPIPP3M&s di ssolved in diethyl ether (90 nlL). ' POGSEOPPYS was added
dropwi se triethyl amne (13.7 nmL, 98nmpl) foll owed by dinethyl acetyl ene,

di carboxylate (11.2 nm, 9l mmol). The r<€8ulting m xture was stirred overnight
at room tenperature. The reaction was worked up by addi ng diethyl ether
(200 m) and 10 tetrahydrofuran (50 nL) and washing the resulting m xture

wi th 1N HCTkexoixtyse Vas sphuxed for(130wguss geoled do momemperaiyreyfnd coppratraledini ¢ phase
vas then dihRle fibaPHkihaldlhd E8 yARY sIGRNTROHiALEDds refled Gl Hitifeg OT | whi ch

was used w thout r puri ation. Reference 4b:
( 2E, Z) - 2- ( @pBrusrsodivm bicatoughemi iyyas basic (lba odktureovasciktactethivith etidpeatatel was

synt hesi zed, from diethyl. (E. Z)-2-(2- - 4- met.hyl phen 42-. 15

but enedi oaglé?reggu%#l%%r&%%aialgﬁr fsgéaéaﬁ%{éa‘g%(ﬁ%% b erﬁ’l’}%\e/ 1¥%g%¥]15c PRE same

synt heti 6 wiili ethelcidétats. Fhedxirdvts waseommbinéd; Briahwier magesidanaifste rftiteesd, ind Exanpl e
1 b above. Reference Ex | e 4c; .

Et byl - 6. metTGTIBien e 0D Eama 6f & AyrBlreAlie Broton MR s Gl mass pRectrl aRANEH was
synt hesi-z egerklcombistoatdor tre(desild rodud(Azi B YIS Peak oy Posikive i0n € ki /22057, as
prepared in Reference Exanple 4b above, and using the sane synthetic 20
proceduresba&ﬁﬂeaiﬁén%me?fl&%hi onetry as denonstrated in Reference Exanple 1
c above. Reference Exanple 4d:

Et hyl - 6- net hyl - 8- (4- Met hyl - pi perazi n-1-yl)-4-o0xo0-4H chr onene- 2- car boxyl at e.
Thi s conmpound was synt hesi zed from ' :

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

Ref erence Exanpl e 4c above, using the sane synthetic procedures 25 and the
same stoichionetry as denonstrated in Reference Exanple Id above. :



1 7 APR 2006 WD 03/037872 PCT/ SE02/ 01989 -60 Reference Exanpl e 4e:

6- Met hyl - 8- (4- et hyl - pi perazi n-1-yl)-4-oxo-4H chronene-2- carboxylic ?CAPQ 2008
hydrochl ori de. This conpound was synt hesized starting with 1

et hyl - 6- net hyl - 8- (4- Met hyl - pi per azi n- 1-yl)-4-oxo-4H chronene- 2- car boxyl at e,
as prepared in Reference Exanple 4d, using the 5 sane synthetic procedures
and the san¥O8¥%8Ri onetry as denpnstrated in Reference EEAFEYAY® o ahove.
Ref erence Exanple 5 G OH Preparation of

6- Chl or o- 8- (4- met hyl - pi per azi n- 1-yl ) - 4%xo0- 4H chr onene- 2- car boxyl i ¢ 10, acid
hydrochl ori de. Reference Exanpl e 5a: Di et hyl

(E 2)-2-(2: b'Eom)- E}-chl oggphenoxy)-z- but enedi oate. This conpound was
prepared f €481 oro phenol and dimethyl acetyl enedi carboxyl ate by
the sane synthetic procedures ang in thepsanme stoichionetry as the
preparation described in Referenze Exanplle 4a. 15 Reference Exanpl e 5b:

(2E, 2) - 2- (2- Bronp-4- chl or ophenoxy R dioic acid. This conpound was
synt hesi zed from di ethyl (E, Z)-2-(] chh orophenoxy) - 2- but enedi oat e,
as prepared in Reference Exanple Sa™g usi ng the same synthetic
procedures and the sane stoichionetry
| b above. Reference Exanple 5c:

Et hyl - 6- chl or o- 8- br onp- 4- oxo- 4H chif onene- 2- car boxyl ate. 20 This conpound was
synt hesi zed from (2E, Z) - 2- ( 2- br onp-\¥-g | or ophenoxy) - 2- but enedi oi ¢ acid, as
prepared in Reference Exarrpl e 5b above) usi ng the sane synthetic procedures
and the sane_st oi chi onet as denonstrated in Exanple [c above. Reference
Exanpl e 5d: EFsRpratipnof) Godisthexy-3-(tmethyl-Ihdjdiszepansl yhA- 93%415768504‘#"6% onene- 2-
carboxyl ate. 1 7 APR 2006 ‘ carboxylic acid

5 Reference Example 22a; 6-Methoxy-8-(4-methyl-[1, 4]dlazepan- -yl)-4-oxo-4H-chromene-2—
carboxyllc acid ethyl ester. . .
Into a 250 mL 3 neck round bottom flask equipped with a reflux condenser nitrogen
inlet and magnetic stirrer is placed 1.5 g (4.59 mmol, 1.0 equw.) of 8-Bromo-6-methoxy-4-
oonH-chromene-Z-carboxyhc acid ethyl ester (Reference Exarnple 2c), 84 mg (0 092.mmol,
10 0.02 equiv.) of tris dibenzylidineacetone dipatladium, 342 mg (0.55 mmol, 0.12 eqmv) 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 weshing to remove solid by products. Purification by flash
chromatography, using a gradient of 5 to 20% methano! in methylene chloride as eluent,
yielded 1.0 g, (60%) of the desired product.
20 Mass Spec.: cale. for [CigH24N,0s+H]" Theor. m/z = 361; Obs. = 361
Reference Example 22b: 6-Methoxy-8-(4-methyl-{1,4]diazepan-1-y!}-4-oxo-4H-chromene-
2-carboxylic acid. .
Into 2 125 mL erleameyer equipped with a magnetic stirrer is placed 319 mg (0.89
mmol, 1.0 equiv.) of 6-Methoxy-8-(4-methyl-{1,4]diazepan-1-yl)-4-oxo-4H-chromene-2-
| 25 carboxylic acid ethyl ester. This material is dissolved in 30 mL of THF, then 30 mL of
methano! are added. To this stirring solution is added 30 mL of 2 water containing 41 mg

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



WO 03/ 037872 PCT/ SE02/ 01989 -61 This conmpound was synthesized from

et hyl - 6- chl or o- 8- br onp- 4- oxo- 4H- chr onene- 2- car boxyl ate, as prepar eg 7| )SPR 2006
Ref erence Exanpl e 5c above, using the sane synthetic procedures and 'the
sane stoichionetry as denonstrated in Exanple 1 d above. Reference Exanple
5e: 6-Chl oro- 8- (4- et hyl - pi perazin-1-yl)-4-o0xo-4H chronene-2- 5 carboxylic
aci d hydr oc¥P8¥93@2 Thi s conpound was synt hesi zed starti R§THREGHPL1989

et hyl - 6- chl or o- 8- (4- et hyl - pi perazi n-1- yl)-4-o0x0-4H chronene- 2- car boxyl at e,
prepared in Reference Exanpl e 5d above;T3using the same synthetic procedures
and the sanme stoichionmetry as denonstrated in Reference Exanple | e above.

10 Referen anple 6 Preparation )

5- Met hyl - 8§&Eﬁ‘g'ﬁi:§ﬂmﬁfggfﬁfl L 1§ mpmtor ‘%&{Jcﬁ\ﬁ’ WP LBt ZNHC ivdrd .  aci d

hydr ochl or THi rifeirRichecdnyéiiated, fd ahd @inliyted with ether to give the product as the

(E, 2)-2-(2-chl oro-5-net hyl phenoxy) - 2- but enedi oate. 15 This conpound was

prepar ed f hyspchlaside saltyn quangitatiye ol and di methyl  acetyl enedi car boxyl at e

by the sa el I neh.J e t.ahehi onetry as the

preparati gﬁia%%‘?‘sgggi %%%f?%eﬁgggzg%gg ghxéggfp@g I%jgﬁlg%s?e?g%ce Exanpl e 6b:

( 2E, Z) - 25 ( Refenénge Exsmple2By| phenoxy) - 2- but enedi oi ¢ acid. This conpound was

synt hesi zed fromdiethyl (E, Z)-2-(2-chlor@ 5-nethyl phenoxy)-2- 20

but enedi oate, as prepared-in Refer%nce Exdhpl e 6a above, using the sane

syntheti'c procedures and the same Sty I OF try as denonstrated in

Ref erence Exanple | b above. Referende Exanple gc: ‘

Et hyl - 5- et hyl - 8- chl or 0- 4- 0x0- 4H- chr onEne®- c{r boxyl ate. This conpound was

synt hesi zed from (2Z2)-2-(2-chl oro- S-Km | pheBoxy) - 2- but enedi oi ¢ acid, as
ifng

prepared in Reference exanple 6b, us he same synthetic procedures and
t he sanme 25 stoichionetryas denonstr ¢ in Reference Exanple |I ¢ above. 1 7
APR 2006 WO 03/037872 PCT/ SE02/ 01989 |

Preparation of 6-Ethoxy-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carbonyl
chloride o
Reference Example 23a: 8-Bromo-6-hydroxy-4-oxo-4H-chromene-2-carboxylic acid ethyl
10 ester: : . ) : -
The hydroxy compound, 8-Bromo-6-hydroxy-4-oxo-4H-chromene-2-carboxylic acid
ethyl ester, is formed as a side product during the synthesis of 8-Bromo-6-meﬁ10xy-4—oﬁ<o_—4H—
chromeng-z-carbdxylic acid ethy! ester. It can be separated from the crude methoxy
compound by flash chromatography using a step gradient of 26% ethyl acetate in methylene

15 .chloride to the same solvent containing 2% methanol. The hydroxy compound, which elutes
last, is concentrated to give the pure. compound. Mass Spec.: calc. for [C.zHgBrOyi-Hr
Theor. m/z =313, 315; Obs. =313, 315
Reference Exampl_e 23b: 8-Bromo-6-ethoxy-4-0xo0-4H-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 §-Bromo-6-hydroxy-4-
oxo-4H-chromene-2-carboxylic acid cfhyl ester (Rcference' Example 23a). This material is
dissolved in 50 rnL of toluéne, then 689 mg, 586 pL (4.47 mmol, 2.0 equiv.) of diethyl sulfate
and 309 mg (2.24 mmol, 1.0 equiv.) of K,CO; were adcied. 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,S04, filtered and concentrated.



-62 Reference Exanpl e 6d:

Et hyl - 5- et hyl - 8- (4- Met hyl - pi perazi n-1-yl)-4-o0xo-4H- chr onene- 2- carbo | at e,
Et hyl 5-met hyl - 8- chl or o- 4- oxo- 4H chr onene- 2- car boxyl ate (1.0 g, 3.6 1 P82@§
prepared in Reference Exanpl e 6c above, was azeotroped w th anhydrous

tol uene th t white solid was dissolved in 100 m anhydrous toluene in
a 250 nL si 3@$ﬁg%k round bottom flask.. The m xture wd?g%' 3 20 by
alternating argon sparge and vacuum (3%), and the follomﬁng wer e added in
order. N-nethyl pi perazine (0.6 m, 5.37"fmol), (2'- :

di cycl ohexyl phosphanyl - bi phenyl - 2-yl) -di met hyl -am ne (JACS 1998, 120, p9722)

0. 075 ol AR e b\ ARA C-RAPRAERY WL el BllTBlont B0 2.

agai n degab=ed T\heaumﬂetdeianmm mgreeﬁogmnuaqsétcgﬁeldéﬁﬁimgdéi%mfa‘udlm sbleht ed at 80

C for 17 h. Adi't_i n i deneacgt.opne) di II ium(O) (66 .ny,
0. 072 ol RBESE ?P%@#ﬁt%gﬂ%#g ft{i g‘ﬁ% di net hyl - ani ne
(40 g, 0. ReéRFRhce)E481ph: 2dd 6L tiRfxy- sr-éaanéteﬁrpﬁpmmﬂasl)stmtﬂﬂcmbm&ﬁ L for

anot her four da S %t which time the conversion was still only about 50%
conpl et & WPPL’G“ sthybssteEhy dr of uran (100 nL) was added, and the combi ned
mxture was fi k195 p6bmIG9ReYolrt %ﬂ%@EqﬁﬂﬁH%@Q&lMﬁ{jénﬁ& :Hygnenc

chromat ography on silica eluted with 2.5% met hanol oroform The
desired f rstotrasd sitipgendniebis edded 340 e (143 emajalcieaniv. bﬂfy& -Brognosb-gthexych powder
(250 ngy

5- Met hyl - &%Z{%rre ﬁgg%%?g?ﬁ@i&u@hﬂ?&%@mmc]?’1 23b 183(5“ (go%oxyl ic acid
hydr ochl ormme, 0. %F@l‘clﬁfmmhbmﬂsil@}mm@mﬂ@mmaﬂmm@ W3tmmol 0.12 equiv.)

et hyl il ﬂéﬁ] xyl at e,
as pr eg%r e p%élr?\ %ggzg?agéﬁé: B}gﬂ,&% ﬁ@ldm b"é%hé' fz‘w{ ﬁ@&%&r‘{t i%td ?g

pr ocedur esniapfitiry kduege. v thd mn:eu sasgedsion 1a§1emled¢bm13 ra'get!SB RLE{ ddmimgol| B above.

Ref erence Efﬁ%%]? F—methqglpze?azm% fcyallowé% Otplg mg (1.44 mmol, 1.4 equiv.) of cesium

carbonate. The mixture is then heated to 80 °C for 3 days. At the end of this time completion

\_aias monitored by LC/MS analysis of an aliquot. When the reaction was determined to be
15 complete it was cooled to room temperature then filtered through a plug of diato_macéous
carth, with toluene washing to remove solid by products. Purification by flash
chromatography, using a gradient of § to 40% methano! in methylene chloride as eluent,
yielded 350 mg (75%) of the desired prbduct as a yellow solid: Mass Spec.: calc. for
 [CisHuNOs+H]' Theor. m/z = 361; Obs. =361
20 Reference Example 23d: 6-Eﬂioxy-8{4-methyldp1perazm- -yl)-4-oxo-4H—chromene-2-
carboxylic acid:
Into a 125 mL Erlenmeyer equipped with a magnetic stirrer is placed 500 mg (1.39
' :ﬁmol, 1.0 equiv.) of 6-Ethoxy-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic
acid ethy! 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
temperature for 2 hr. Completion of the reaction is monitored by LC/MS, then 10 mL of 2N
HCl is added. This ﬁﬁxtw:e is then concentrated, dried and t'rituratcd‘with ether to give the .
product as the hydrochloride salt in quantitative yield.
30 Mass Spec.: calc. for [Cy7HzgN205+H]" Theor. m/z = 333; Obs. = 333
Reference Example 23e: 6-Ethoxy-8-(4-rr{eﬂ1yl-piperazin-l-yl)-4-oxo-4H-chromcne-2-

carbonyl chloride:



WO 03/ 037872 PCT/ SE02/ 01989 -63 Preparation of

5- Met hoxy- 8- (4- net hyl - pi perazi n-1-yl)-4-oxo-4H- chronene- 2-carboxylic acid
hydrochl ori de. Reference Exanple 7a:

(E, Z) - 2- (2- Br onp- 5- met hoxyphenoxy) - 2- but enedi oate. Thi s conpound wad 7 APR 2006
prepared from 2-brono-5- nmet hoxyphenol and di nethyl 5 acetyl enedi carboxyl ate
by the same%%nt hetic procedures and in the same stoichionmetry as the

prepar ati on VHe&¥Pi¥ed i n Ref erence Exanpl e la. Reference BKEHRPR&19BH:

(E, Z2) - 2- (2- Bronp- 5- met hoxyphenoxy) - 2- but enedi oi ¢ acid. This conmpound was

synt hesi zed from di et hyl (E, Z)-2-(2-brofo-5-nmet hoxyphenoxy)- 2-but enedi oat e,
as prepared in Reference Exanple 7a, using the sane synthetic procedures 10

and the sane stoichi omatr%/ as denonstr at ed rﬁu Ref erence Example | b above.
Ref er ence @g&%p(gn cound bottom flask equipped with a reflux condenser, nitrogen inlet and

Et hyl - 5- wem?ffarcfénﬂp&@macféammékb s@&a{mqy?quwmzmwyes 4- Hitkg ﬁemﬂ#nd nas

synt hesi zed br ono- 5- nethoxyphenoxy ene acid,-
prepared i A-yRed- e*ceﬁé-é -carhioxylib a¢id hydra¢hieyidersalt elpyﬁmhepls&q)raod:edures
and the s3 a ke | c above.
15 Ref er ence ﬁﬁﬁ%@ﬁ:%ggﬁlﬁgde %‘lﬁe”&ﬁ'ﬁﬁé ﬁl&ﬁeﬂsxbﬂ 1s|:t>ﬁéneardﬁgﬁ3f29@(1%§rq 6%
Et hyl - 5- ﬁetIk(bmlmo(ld Meuin)lof pxadgrchloiride Follpivid uy additohtéf ohe duop REDMF from
2- car boxyl at ound. was nthesi.zed .fr.o
ot byl - 0. e ArnzmEgty SRS AR AR EN THERIERS 1 AP for 2hwss. hen ponpmtd |
Ref er ence B(drmseoﬂa:ro&bpsﬁpom'r tgiet b mnsgmmym&el followéd wﬁug g&dephight he
sane stoi chi orreté% nstfrat ed in Referenc% Hgslefl a?.bove. _%10
Ref er ence & ¢omp ctcnesso the reaction was ascertained by analysis of an aliquot, whic
5- Met hoxy- &aﬁéudﬁﬁieb%&xﬁlmﬂ?s%&m’ﬂn&fmbt}lylﬁmmépbﬁtbms)meemae mRefRoxdia aci d
hydr ochl ﬁel de. This I§){gﬂoound wa,aartgre ared from i
et hyl - ehtinastin e Sphsrrent Ay daton rerction | ) - 4.
oxo-4H— chr gl amzm%g_@&yl ate, as prepared in Reference Exanpl e 7d above
usi ng the sanme nethod as the preparatlon in1l e 25 Reference Exanple 8
Preparation of 1-(6-Piperazin-1-yl-2,3-dihydro- Indol 1-yl)-ethanone
Ref erence Exanpl e 8a: -~ /\/
1- (5-(4-Benzyl - pi perazi n-1-vyl )}3, 3-dih dro [ ndo' -l-yl]-et hanone

: =

Preparation of 8-Bromo-6-methoxy-4-(2-trimethylsilanyl-ethoxymethoxy)-quinoline-2-
_ - carboxylic acid methy! ester.
15 Referlence Example 24a: 2-(2-Bromo-4-methoxy-phenylamino)-but-2-enedioic acid
dimetﬁyl ester. _ )
A solution of 2-bromo-4-methoxy atﬁlinc (6.02 .g.'29.8 mmol) in 125 mL anhydrous .
methanol was treated with dimethyl acetylenedicarboxylate (3.70 mL., 30.2 mmol) and the
solution was heated at reflux under nitrogen for 8 hours. The reaction mixture was cooled,
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 punﬁed by flash chromatography on silica gel using 4:1
- hexanes:ethyl acetate to afford an additional 1.63 g (16%) for a total yield of 93%. '‘H NMR
- (300 MHz, DMSO, d¢) §9.60 (s, 1 H, NH), 7.26 (d, ! H, Jm=2.7 Hz, ArH,), 6.93 (dd, | H,
25 Jy=8.7,Ju=2.7 Hz, ArHs), 6.87 (d, | H, J;= 8.7 Hz, ArH;), 5.34 (s, | H, C=CH), 3.76 (5, 3
H, OCHs,), 3.68 (s, 3 H, CHCO;CHy), 3.66 (s, 3 H, CNCO,CHa); Mass Spec.: calc. for
[CisH:BeNOs+H]® Theor. m/z = 344, 346; Obs. 344, 346.



1 7 APR 2006 WD 03/037872 PCT/ SE02/ 01989 1-acetyl -5-bronvindoline (3.0 g,
12. 5mmol ) was dissolved in toluene (60 nL). To this was added, sodi WAPR 2006
t-butoxide (1.68 g, 17.5mmol), N-benzyl piperazine (2.4 nm., 13. 8mmIJ51,
S-BINAP (0.93 g, 1.5mmmol) and Pd2(dba)3 (0.46 g, 0.5mmvol). The m xture was
degassed vi cycles of vacuum and nitrogen sparge a hen stirred at
95C unti | Q&%ﬁ%aﬁgvlzym s confirnmed that the reaction was 8’33 Oéﬁts’l h). The
m xture was diluted with ethyl acetate (150 mL), washed with water and
extracted with 2N HO (2 x 100 nL). The® -conbi ned aqueous extract was
basified with concentrated anmmoni um hydroxi de and extracted wth ethyl

t at 2 100 t 4 d |
concent r at BHeLos Fltmpd 2 PRR btk LR 0 B P Lot aphy
to yield aadm:héthylei@r solid (1.81 g, 43% I\/p 150 5-152. 8C. Reference

Exanpl e 8b: 1-(6- 1.yl - dol 1)-eth
57 (4 Banzy! TSRS LIl osienoa o4t . A0 2Ry mbrdemainite (0. 37 g

1.1 mol), f &9l gl N

met hanol | (B EARRNAY BT o ppanr ROT0R 2RO RD VAN D) s
added anfl pdrtions emﬂtmmgewhﬂqmmmgwemmw Qfd3612410 TQ)rThwhnmhouaaionThe

m xture was. filtered |t ey, cake th hot net hanol,. The
conbi ned fPREFSYE ‘66&&‘36@%42025%? Q dist%mk}‘f’%%{\@s‘? Qt‘? BRI FBRERE( & 26 g,
909 . Ref ﬁaueﬂcpaecﬁmmrﬁma u&man@g lmr@a‘unamghloom SEHRkARE WédeRdded)th

benzonitril ng erence Exanp -4-chl oroaniline.

T o o SR B AR e SO Pt SR byt ARANGH Joahed Y AdOr ORI ARt 3ol ( 275
n). St anfidandd? hiphivdanaeluebalge ﬁr&&f& & dyello®3aLMS6. waé 7edisied ranRl (3dve

m xture stirred at 70C for 30 mn. The m xture was then cooled.to room

t enper aft&r MHzMSOuAa § 1281 65, & AL BB 7 B, 1 Thdn= %7ﬁzuﬁdis)ds52rf&dé{,lﬁrs¢@s with
lid di h ' t at 3
X100 mi o T A L o 2 et S e Ml St R S ¢
concent r at K FasRINORH] dtetum/zdt 31803 Wn O9s. 3cldm and recr yst allized from
ethanol to Ryfeﬁhge ﬁi%le 2+)J BB oo &?ln% Q)Q}J‘-Q{? uﬂnetﬁﬂis@anyl&%&%gtﬁgxﬁxanpl e 9b:

2- chl or o- 5- pI per azi benzoni
qumohne-Z-carboxyhc acid methyl ester.

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

. vacuum to afford the product as a cream colored solid (.70 g, quantitative yield). 'H NMR
(300 MHz, DMSO, dg) § 7.976 (d, 1 H, Jo= 2.7 Hz, AtHy), 7.79(s, 1 H, C=CH), 7.53 (4, 1 H,

25 Ju=2.7Hz, ArHs), 5.70 (s, 2 H, OCH;0),3.99 (s, 6 H, 0C_I-_f; and CO:CI_-I_;), 3.88(t,2H, =
8.0 Hz, OC&CHzSi), 0.97 (t, 2 H, J= 8.0 Hz, OCH,CH,S1), ), -0.04 (s, 9 H, Si(C H;) 3; Mass
Spec.: calc. for [C1gHzeBrNOsSi+H]" Theor. m/z = 442, 444; Obs. 442, 444,



3-Cyano-4-chloroaniline (10,1 g, 66mol ), as prepared in Reference Exanple
9a, was 30 dissolved in n-butanol (300 ni) bis-(2-ch|oroethy|)anin87 7
“hydrochloride (23.2 g, 136nmol) 1 7 APR 2006 WD 03/037872 PCT/ SEQ2/ 9@3 %5
and potassiumiodide (50 ng, catalytic) were added. The m xture was heated
at reflux for three days, then cooled in a refrigerator overnight. A solid
preci pi t at eavoewo3esrk| ected by filtration, washed wth colPdTRER®IBACl and
dried. The crude product was distributed between nethylene chloride and 2N
ammoni um hydr oxi de. The organi c | ayer «#¥s- separated, dried 5 (Na2SO4) and
concentrated to yield a light yellowsolid (9.1 g, 59% which gave a single
peak by GC and TLC anal ysi's. Reference Exanple 10 N 11 S N 10.15
Pr epar at i oireterenge Kxa hi adi azol - 5-yl - phenyl amine. SnCl2." H20 (3.21 g, 5
eq) was added to a slurry of (5-(4-Ntrophenyl)-1,2,3- thiadiazole
(Lancaster Synthesis) (0.59 g, 2. § nunol J] in absolute EtOH (50 m.) and the
reaction heated to 70 C for 2 he h ON mas.allomed to cool to room
tenperature and pour into saturat and ice. The product was
extracted with Et OAc (2X) the sol ut [ 1dl QMySO4) ‘and evaporated to
dryness in vacuo to.yield 0.47 g of Iight el How solid np 126-128 C.
Ref erence Exanple 11 Preparation of _
1-[4- (4- Ami no- phenyl ) - pi perazi n-1-¥l ] -et hanone. Reference Exanple IIa
4- (4-Ni trophenyl)-1-acetyl pi perazi ng 0 | - (4- Ni trophenyl ) pi perazine (2.5 g,
12 1 nmmol) was dissolved in dlchloﬂbnethane (100 mM). Triethylarnine (2.0
, 14.5 n-‘g?e])arahon oq' gﬁ[%th%gg-sz(g?mgtﬁy C[t]L 4?J}az\lé%§n-%-%(l))l-4e-gxt}-l 4-(21%1ydro-qumolme-
' 2-carboxylic acid. .
5 Reference Example 25a: 6-Methoxy-8-(4-methyl-{1,4]diazepan-1-yl)-4+(2-trimethylsilanyl-

ethoxymethoxy)-quinoline-2-carboxylic acid methyl ester.

To a clear, light brown solution of 2-bromo-6-methoxy-4-(2-trimethylsilanyl-
ethoxyrnethoxy)-quinoiine-z-carboxylic acid methyl ester (1.01 g, 2.28 mmol), N-
' methylhomopiperazine (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, 027 mmol). The
resultmg -‘wine colored solution was treated with cesium carbonate (1.124 g, 3.45 mmol) The
reaction mixture was heated at reflux under nitrogen for 21 hours. The pea green reaction -
mixture was cooled to room temperature and concentrated. The crude mixture was purified
by flash chfomatography on silica gel using a gradient of 95"5 to 40:60 methylene chlod&c-

15 methanol to afford the desired product as 2 yellow foam (1.004 g, 92%). '"H NMR (300 MHz,
DMSO dg} 6 7.67 (s, 1 H, ArH;), 694(d 1 H, Jo= 2.4 Hz, ArHs), 6.66 (d, | H, Jo=2.4 Hz, .
ArHy), 5.60 (s, 2 H, OCH,0), 3.94 (s, 3 H, CO,CHs), 3.88 (s, 3 H, OCH»), 3.82 (t, 2 H, /= 8.0
Hz, OCHzCH,Si), 3.75 (bs, 4 H, ArNCH;CH;CH;NCH; & ArNCH;CH,N-CHj), 3.45 (bs, 2 '
H, AtNCH;CH,NCH3;), 3.31 (bs, 2 H, ATNCH,CH,CH>NCH;), 2.83 (s, 3 H, NCH;), 2.28

20 (bs,2H &NCH;CE; CH:NCH,;), 0.92 (t, 2 H, J= 8.0 Hz, OCH,CH,8Si}, -0.04 (s, 9 H, Si(C
Hs) 3; Mass Spec.: calc. for [CyeH37N305Si+H]" Theor. m/z = 476; Obs. 476. | ‘

. Reference Example 25b: 6-Methoxy-8-(4-methyl-[1,4]diazepan-1-yl)-4-oxo-1,4-dihydro-
quinoline-2-carboxylic acid. -
-To a light brown solution of 6-methoxy-8-(4-methyl-[l,4]diazépan-1-yl)—4-(2-
25 trimethylsilanyl-ethoxymethoxy)-quinoline-2-carbaxylic acid methyl ester (1.00 g, 2.10
' mmoi) 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



Acetic anhydride (1.25 m, 13.3 mmol) was added dropw se and the reaction
was stirred at 0 C for 1 h. Saturated sodi um bi carbonate was added ﬁ]i égen
reaction was extracted (x3) with dichloronethane, dried (MpJSO™4), PR 006
and concentrated in vacuo to give 4-(4 25 nitrophenyl)-1-acetyl pi pera2| ne as
a yell ow sq|,.i 1g9,).CCM (El, M) mz = 249. Refer anpl e 11b:
1-14-(4- Am ‘%%‘%Zﬂgn pi perazin-1-yl]-ethanone. 8T1§E°2’EX989

4-(4-Ni trophenyl)-1-acetyl pi perazine (3,0 g, 12.0 nmmol ), as prepared in

Ref erence Exanple | |la above, was m xeéd i n net hanol (100 M) and 2 M
amoni a in nethanol (50 m) and 10 %1 7 APR 2006 WO 03/ 037872

PCT/ SE02/ 0 I ture was
hydr ogenat %gﬁ&ﬁ aglh g@ro pgﬁ%%? lr}lsﬁ% %@St%q%%&ix@%@%ﬁgesr -eﬂ'jlcg °|£‘T%)n>r§1) was

al | owed t omoxhot wag Mcmmﬂmdmasunﬁerlmmmdumub affoed andrnﬁgecfonnwaﬁm

scetate tolp b Bt caddi 6 13380 Jsh Ty BE R MR i Mo pr e
solid (1.8 6710 (&’OM‘IGJ dp 4”191 %37)54 b§-@ 99 (mCiH %ﬁ@ﬁ;@ﬁfszN@{dﬂﬂsﬁs 219~
Ref er ence ExanB AZN aration

4- (4- et hahBHs ﬂ@n%ﬁs'éiﬁﬁéma%HnMN@E%MPé rief7 (10 2 Kb AT NEH CHAYCH:),

4- (4- Nltro @EQ)'-J i t ) pi Renazi ne
(2.79 g, 1%%%%‘? zgehhg&sso]%w“l n di ?E (g?oHne%t;(#g%%E b{%ﬁ#ﬁi@i@ﬁl '

Tri et hyl arer’eNGEIzQBzGHzNCI:B).z 3208 5) (mud 41 Al Gh§HoNeHy)e Mass Spec.vesde. &ol ed to
0 C Meth o de 149 mvol ) was added dropw se and
the reacti Hﬂ'f\ﬁéﬁbo&ﬁ‘rre Hz 33(& P%?3?It Sat ur at ed sodi um bi car bonat e was
added and R S 15 extracted (x3) wi th dichl oronet hane, dried
(MS4), fil tered and concentrat ed in vgcuo to. give

4- (4-ni trophenyl)-1-met hyl sul f onyl pi per zine as a yellow solid (3.83 g,
quantitative vyield). cauvs (H .

ol

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

10.

carboxylic acid
This compound was prepared v1a the same procedure described for preparation of Reference

Example 25.
15 Reference Example 27

)¢
/\0/\/ N

ohhae



Ref erence Exanpl e 12b: 4-(4-net hanesul f onyl - pi pei azi n-1-yl ) - phenyl am ne.
4-(4-Ni trophenyl)-1-net hyl sul f onyl pi perazine (3.83 g, 13.4 nmmol), aﬁ
“prepared in 20 Reference Exanple 12a above, was m xed i n nethanol (170@)DR{13095
and 2 Mamonia in methanol (50 m) and 10 % pal | adi um on carbon (400 ng)
was added. The m xture was hydrogenated on a Paar apparatus (50 psi) for 3
h. The reacw0 63032 al | owed to cool, the catal yst was fi PCesewi198ashed with
nmet hanol then washed with chloroform The chlorof orm portion contained a

m nor anount of the desired but 25 | ogBed purer. The chlorof orm portion was
concentrated in vacuo and was recrystallized ethyl acetate to give

4-[ 4- (et hyl suI fonyl)-1-piperazi nyl ] benzenam ne as a shiny brown solid (0.94

g, 27 %yi el d,Prepsratiopof] §Methoxyedidométiyl-{1 Hidiazapan- =y 352 -thetdyleitangl- Exanpl e 13

N 1 7 APR 2006 1S
4- Thi onor phol | neﬁ%ﬁiﬁ&ggﬁg a@g};eépcg Qéggﬁcg%rgﬁoq@%%hmﬂ?;"“d‘
4- (4- Ni tr dReferenge Bxaniple2fta: (3B onive6-méthbk 114408 aH] 14Fd1bﬁﬂd-qmﬁolﬁrﬁ=—ﬁc@:ox?11c 3 mol )

was dissolved in toluene (25 nL). Thionorpholine (2.4 n, 23.4 mol) was
added and e nixture stirred overnight at 100 C. At 17 h, the .5 mixture

was distsi but ecrola&ignaﬁ@w@&muﬁomtm@o-emm-@rﬁm%&wnﬂyad sodi um
bi car bonat e (50 %YY% The organic | ayer was se&‘=1 rated, dried (Na2SO4),

filtered of%P ﬂé@%’&‘%&%’POXYP%‘HﬁWFmﬂfémF ferpree fxamplei206) (492 8, WI th

hexane to Mlﬁmogubfmbts Y?'tét&ﬂ’y&@h:h&lméﬂ%@f@ﬂ@ﬁvﬁ&ﬁ&é&lm xide
4- Thi onor phol i n é A | am ne.  4-(4-N tro-phenyl)-thi ormrphol | ne(3 Og,
&>

13. 4 mmol )mongbydspte bh? 6 memnel). cFegearborEy afstrrad atFgomtemperatyg forditeusi ved i n
et hanol (2pQ é&%ﬂﬂ&n&@@@d&ﬁﬁh&ﬂ‘a&&‘m@@é&?& ihd3thter THhe Yo RdAEd- Thi s
rr rogenat o or

m xture was shaken on a Pa 3 h. The reaction mxture was

t hen fi k@ eacidifiedie pid @rwithi laN&Hﬂ@e@ﬂE resalting selidd weesrisdated by Bliretiend dhevelislsum  The
resi due V\B@erg {h'cﬁ Hfsﬁén%gd W&Rh&%ﬁﬁi&%l&&d% ﬁJfoqd ﬂ'ﬁ 3L p§é’dub€’(2 %%321& b%) Ref erence

Exampl e A.n additional 0.5768 g (17%) of product was obtained from the methanol filtrates. "H NMR
(300 MHz, DMSO, dg, TFA Shake) § 7.86 (d, 1 H, J»=2.7 Hz, ArHs), 7.55(d, 1 H, J;=2.7
Hz, Arﬂ-;), 732 (s, 1 H, C=CH), 3.94 (s, 3 H, OCH,); Mass Spec.: calc. for

15 {CnHsBrNO4+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. o '
* To a yellow suspension of 8-bromo-6-methoxy-4-0x0-1,4-dihydro-quinoline-2-
carboxylic acid (Reference Example é?’a) (3;446g, 11.56 mmol), TBTU (9.03§.g, 28.15
20 mmol), and HOBt ( 3.757 g, 27.8 mmol) in 100 mL dimethylformamide was added 4-
morphelinoaniline ( 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 nitrpgch for 16 hours -
during which time the reaction became greenish brown and formed a large amount 6f ‘
i:recipitate. The reaction mixture was filtered and the solids washed with dimethylformamide,
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, dq) § 12.13 (s, | H, NH), 10.18 (s, 1 H,
C(ONH), 7.90(d, 1 H, Jp=2.7 Hz, A.I'Ei) 7.68 (d, 2 H, J;= 9.0 Hz, ArH»& He), 7.63 (s, 1
H, C=CH), 7.51 (d, 1 H, J4= 2.7 Hz, ArH;), 7.00 (d, 2 H, /;=9.0 Hz, ArH;-& Hs), 3.94 (s, 3
H, OCH;), 3.75 (t, 4 H, J= 4.8 Hz, OCH,CH;N), 3.10 (t, 4 H, /= 4.8 Hz, OCH,CH:N); Mass
30 Spec.: calc. for [CZ[HZOBI'N]04+H]+ Theor. m/z = 458, 460; Obs. = 458, 460.
Reference Example 27¢:  8-Bromo-6-methoxy-4-(2-trimethylsilanyl-cthoxymethoxy)-
quinoline-2-carboxylic acid (4-morpholin-4-yl-phenyl)-amide.



is O Preparation of 1-(4-Am no-phenyl)-1-norpholin-4-yl-methanone.

Ref erence Exanpl e 14a: 1-Morpholin-4-yl-1-(4-nitro-phenyl)-methanone] 7 APR 2006
4-Ni trobenzoyl chloride (5 g, 27 mmol) in tetrahydrofuran (10 nilL) was added
slowy to a solution of norpholine (59, 88 mmol) and triethylamne (2.7 g,
27 mmol) in éo tetrahydrofuran (50 nmL), and stirred at roomtenperature for
four hours. VB 4cetate (200 nl) was added to the ni xtP&HEERE ¥ he

conbi ned m xture was washed with water (25 nlL), IN HC (25 nL), water (25
mL), saturated sodi um bi carbonate (25 S water (25 mL) and brine (25 nl).
The mixture was dried (Na2SO4), filtered and concentrated under vacuum and

the residue usgd Wi ut .fur renc anmpl e 14b:
1- (4- Am no- phe Iy?lmftﬂ%feﬂﬁ&f ?‘%ﬁﬁm@% Fﬁ%’&)gmi @ﬁ)@% ﬁlﬂl \%sm;r epar ed
from 1- nor mlﬁd)dync m¢(4-ﬂxorﬁaﬁolm4-y10puahﬂmﬂlﬁde rmefeaﬂmmle ImepEed, 6.m5 Ref erence

Ex le 13b 3/ 037872 P SE02/.01989 -6 Ex |
15agRI I%rep lBﬂ@BE’i‘ idipoRs, at freqt eﬁ{ “{/‘FEh df‘fi? (85956‘11@1"’%{]03%e e

Exanpl e 15gj, o1 mxhﬂbﬁ Glas @oMuBﬁQn@@ﬂﬁﬁﬁﬁ Hr’c loBserved and the suspension
3- Cyano- 4-fl'uor oni t robenzene ( .9 mbl ) was dissolved'in ethyl

acet at e, élbecme)lghtlbm\wﬂmah@s( Qeaz %lze rezgnqmtﬁs')stlrrmr 10 minutes at room

N, N-di i SOpPg, 3. < ggﬁﬂ gfpure
stirred ov{e?ﬁ ﬁ:‘é—%d@{%@%eé eﬁﬁgceilrﬁg? atrgéele %ﬂeyﬁr@&g(ﬁ [ odﬁp é acét ate
(150 L) wad nantd)aumawdlhtmﬁghmnﬁomb'dhghtmbmm sohigiona dlfieri4. hodrs mvm (50 L)

and brin e %ﬂm%%[ 81eq'£4c &[N%ue Wﬂ.% Bolltl'?.'d Iil%rﬁg ngatgp n&l’?ﬁ 58 l'glnldp 9 Sl V aC U um

The resi due use r pur| i catr &F &T ence
15b; 5- Ani then Rered aphtd overright) Tbcemamwwelndoﬂata&b)sﬁiﬁmuimmplcm:nmﬁmoled from

2- Nor ph?bi Hl_tfréc}/ allg_a15n_, arilrlld Jn%d grexé]cr glghtvraclmluren t aa oertgg proguct as a yellow solid (3.190 g, .
80%). IHNMI{ (300 MHz, DMSO, d¢) 5 10.18 (s, 1| H, C(O)NH), 7.95 (d, 1 H, J»=2.4 Hz,
ArHy), ‘783 (s, 1 H, ArHs), 7.69 (d, 2 H, J&= 9.0 Hz, ArtH»& Hg), 7.51 (d, 1 H, Ju=2.7 Hz,
,Arﬂ;),?OO(d 2H, /;=9.0 Hz, ArtHy-& Hs), 5.69 (s, 2 H, OCH;O) 3.95 (s, 3 H, OCHs), 3. 85

(t, 2 H, /= 8.0 Hz, OCH,CH,5i),3.75 (t, 4 H, /= 4.7 Hz, OCH. _zCHzN), 3.10(t,4 H, /=4.7

15 Hz, OCH,CHN), 0.94 (t, 2 H, J= 8.0 Hz, OCH,CH,Si), -0.04 (s, 9 H, Si(C_Ha)3; Mass Spec.:
cale. for [C21H;4'Brl\.I,-,OsS,iﬂ-I]+ Theor. m/z = 588, 5%0; Obs. = 588, 590..
Reference Example 27d: 6~Methoxy-3;(4-meihyl-[1 ,4)diazepan-1-yl)-4-(2-trimethylsilanyl-
ethoxymethoxy)-quinoline-2-carboxylic acid (4-morpholin-4-§l-phenyl)—amide.,

To a yellow-green suspension of 8-bromo-6-mcthoxy—4-(2-trimethylsil;mjrl—

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, 3,.14'.mmol), and 4
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 m'trogén for 17 hours. The clear brown solution was cooled.to room
temperature, co-ncenn‘atcd. 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¢) 5 9.88 (s, 1 H, NED, 7.73 (s, ! H, ArHa),
7.68 (d, 2 H,J,= 8.9 Hz, ArH, & He"), 7.00 (d, 2 H, J,= 8.9 Hz, ArHy-& Hs+),6.94 (d, 1 H,

30 Jo=2.7Hz, Arks), 6.66 (d, 1 H, Ju=2.7 Hz, ArHy), 5.62 (s, 2 H, OCH,0), 3.87 (5,3 H,
OCH,), 3.80(t, 2 H, /= 8.0 Hz, OCH,CH,Si), 3.73 (t, 4 H, J= 4.7 Hz, OCH,CH,N}, 3.63 (t, 2
H, /= 5.9 Hz, AINCH,CH,CH,NCHj), 3.33 (bs, 2 H, ArtNCH,CH,NCHjy), 3.09 (t, 4 H, /=



I n Reference Exanpl e 15a above), as prepared in Reference Exanple 13b.

Ref erence Exanple 16 .15 H2N, --(( ~-LjO Preparation of 17 APR 2006
3- Fl uor o- 4- nor phol i n-4-yl - phenyl am ne Reference Exanple 1l6a:

4- (2- Fl uor o-4-nitro-phenyl)-norpholine. 3,4-D fluoronitrobenzene (3.7 g,
23.2 mmol ) was dissolved in ethyl acetate (10 nL). Morpholine (2.2 m, 25
nol ), and WON3@B830pr opyl et hyl am ne (4 nl, 23 mmol ) wer ePCRIEES01980D and t he
m xture stirred overnight at roomtenperature. At 17 h, additional ethyl
acetate (150 nL) was added and t he conhigiged ni xture was washed wi th water
(50 nL) and brine (50 nL), dried (Na2SO4), filtered and concentrated under
vacuum The residue was used without further purification. Reference

Exanpl e 16047 BzFOUBEA0.nb PP iksl 3 Hy AXNCH BN RH8 (b8 HThi s conpound was
prepared fr T | & I.POr I DR A R@ i

Ref er ence Egéﬂrr%ﬁg%%@}%@’e 'ﬁa(é’ %%g@dipﬁg gr encé:I ’Wg@hﬁ? APR
2006 WO 03/DH/.8v20 HETOCHTH,SD9893(69 REIE K1) ¢;Mds Spgal.;@alt for N0 - CH, 0-/ \
H3C CH3 Preparat.i an..of .4 (4- Ami ng-phenyl ). pi perazi ne-1-carboxylic acid
tert-butyl @’c"@%&’%@@{'{bf@%@e@%gﬁ?@%E'Tagzz'

4- (4- N t ro-Rérertd Efinité 281 ne-| -carboxylic ‘acid tert-butyl ester. 5 .

4- Fl uor oni trobenzene %%8 g, 34 mmol) was dissolved in ethyl acetate (25
m.). Piperazine-|- carboxylic acid\thpfr't-butyl ester (6.7 g, 36 mmvol) and

N, N-di i sopropyl et hyl am ne (6 3 ni 36 nmmol) were added and the m xture was
stirred-at 65°C for five day ed tHo room '

- |
N .
Br ) O \©\
N’\

Preparation of 8-Bromo~4«dimethylamino—ti—rhethoxy-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 morpholin-4-yl-phenyl)-amide. '

) A suspension of 8-bromo-6-methoxy-4-ox0-1,4-dihydro-quinoline-2-carboxylic acid
(Reference Example 27b) (1.75 mmol) in 20 mL methylene chldridc 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 concentrated to a pale yellow solid (kept under
‘nitrogen). ' _

To a yeliow solution of the aﬁici chloride in 2b mL methylene chloride was added 4-

morpholinoaniline (0.347 g, 1.94 mmol) and diisopropylethyl amine (1.0 mL, 6.1 mmol). 'l'he.
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, dg) § 10.15 (s, | H, C(O)NH), 8.33 (s, | H, -
ArHs), 8.10 (d, 1 H, Ju= 2.7 Hz, ArHy), 7.70 (d, 2 H, /o= 9.0 Hz, ArH,-& Hy), 7.56 (d, 1 H,
Ju= 2.7 Hz, AtHs), 7.01 (d, 2 H, J,=9.0 Hz, ArH;-& Hs+), 4.06 (5,3 H, OCH,), 3.75 (1, 4 H, /=

25 4.8 Hz, OCH,CH;N), 3.11 (t, 4 H, /= 4.8 Hz, OCH,CH,N); Mass Spec.: calc. for
[Ca21H,sBrCIN;O;+H]" Theor. m/z = 476, 478; Obs. = 476, 478.



tenperature. Ether (100 nlL) was added and the conbi ned m xture was washed
wth water (25 nL) and brine (25 L), dried (Na2s™4), filtered and PR 2006
concentrated under vacuum The 10 residue was triturated with hexane é
yield a bri ght yeI low solid (8 g, 77% . Reference Exanple 17b:

4- (4- Am no- pi perazine-|-carboxylic acid tert-but ester.

4- (4- Am no- %ﬂgﬂ% §72p| perazine-|-carboxylic acid tert- but# @5?%‘}19%5
prepared from 4-(4-Ntro-phenyl)-pi persél ne-1-carboxylic acid tert-butyl
ester, (as prepared in Reference Exanpf® 17a) as prepared in Reference
Exarrpl e | 3b. 15 Reference Exanple 18 Preparatlon of

3- Mor phol i 086k BXAaR y
4-(3-Ni t rork‘?egél H’)Sie?g?] 3 B‘ES‘ g{ uor or¥| t roakeﬁnzeene @_uLlBohne %ﬁarbr'?%‘"i Was
di ssol ved mmdé@-etomhphn-ﬂybphewo ardxc}a 20 Morpholine (30 ni, 350 mmol) was

added and the m xtur r at 150 C/ 8 essyre reactor.
The reaction was coo& & 0?3315? %;F&Eé?'uf%%éé;ﬂb“z‘ﬁi'%#‘&ﬂgﬂ%%ﬁ i'4acuum and
Sg of the trmfrpuohmwlipuém)vaﬁdmefe‘mﬁd Ebample R8a)go. cm@mmﬁmbynwo aLlica

el ut ed W|th CH2C12. The product was i solated as a brig ﬁel | ow
oi | . Reféer &ftd dER%{hiﬂIa@mfab tetrabycise I“faﬁ opte at W iy inaRagcbomb. The e

3- Mor phol i n; RMAChAES MBI EP R 2Bp ok inRBBly 60 ft

4-(3-Nitro- phenyl - nor hoI I ne, (Igs preag%rged |nyR?Sér%n%re18 oglrsnp e 18a), as

prepared i neabdrevisteele méemmturﬂeqome@mted mdxdrisd ¢o afford tig caRpRUs O
03/037872 B?Iéé'é%%é%l gx'%%ﬁthQm oﬁgl?ﬁﬁ ?ﬁl'u&ﬂﬁgf ﬁdlent ?:gelfOO :0 to 95:5 Ex)?thﬁgrle 19a

2-[ 4- (4-am no- pheny pl perazi n- erence
2[ 4- (4= ni t chiotidawpetpiopafforded the qlegﬂl rodich@ndR. 2, 92%). TH NMR (300 Miiz, DMSO,

avar | abl 19 B RGBTt R 2 kRO RRE FE R 2 P S0P L 2' i
N- ( 2- hydr oxaHi-ByHL)p?. 6ok HparksH tel o) HU?EHMW),DNIC(G@H&I@SOGHSCH bed
o AR £ 0B, TS BT RHETBER G .06, 4 0

2- [ 4- (4- ampORHeCHIN); ROPE! GH| N(GHM)I MaidBpRol cdls fﬂf[eﬂﬂﬁﬁ@lcblxomnamtorc

hydrogenati on_ o5 487: Obs. = 485, 487

15 Reference Example 29

(:J

Preparanon of 6—Fluoro-4-methoxy-8 (4-methyl—p1peraz:n-l-yl)-qmnolme-z-carboxyhc
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-4-0xo-
1,4-dihydro-quinoline-2-carboxylic acid rﬁethyl 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 -



of 2[4-(4-nitrophenyl)pi perazine-1-yl]-ethanol (prepared as in Reference
Exanpl e 19a) as 10 described in Reference Exarrpl e 13b Reference Expﬁ}gppmg)
Preparation of 4-Mrpholin-4-yl-phenylanne. 4-(4-N trophenyl)norpholine
(10.3 g, 49.5 mmol ;) (Lancaster Synthesis) was 15 suspended in nethanol (130
m) and 2 Mammonia in nethanol (70 nL) and 5 % pal |l adium on carbon (100
ng) was adowq.o3ezm xture was hydrogenated on a Paar apPEST&EW01980 psi)

for 1 h. The reaction was allowed to cool, the catalyst was filtered and the
solution was concentrated in vacuo. Thgscrude solid was recrystallized from
ethyl acetate /hexane to give 4-(4-norpholinyl)aniline as a light purple
solid (6.2 g, 70 %yield, np 132-133 C). 20 GCJMS (EI, M+) mz = 178.

Ref erence Exuvpbicdiompimrriepklediacyringe. nmﬁmesmwpﬁmmfwmmm| i ne

4-Nitro-3- 4. 9mmol
A g Lt s o T T P
and treat e%w dthbmmlI.(de“)atechlrd)cﬁdlld&cdibﬁﬁt&lagérett(eﬁﬁ?a%egrv&tﬁ&vat&‘ﬂ% %mimie ) with
stirrin e ow en to r, ux over a m nut e

peri od. e 'ES‘Y‘F@&‘*F%‘HIS 353395\,\@3@85%1"’ QSTIUE hours, 1 7 APR 2006 WO

03/ 037873 méﬁﬁe%ﬁas&ngmsm,wmer was= 1 f, Bughsf 08141 81drour s, cool ed

to room tenperature, concentrated to renove nost of the ethanol to gi ve

a yel | ow sl ur r yAlterpasivielyyintiy 1 0eaL 8 meckirewpd froftpmidlask saxinped witha &fl¥8 sodi um

bi car bonat @odahdet, nmogmebaﬁhﬁa J0EstifeXls Pied 5D Rl %ﬁ&m WOtcgme § BY8-
acetate, filtered, and the or anlc ayer was separ at eous | ayer

was ext r acBoeme-giflaerorbexo- ba-ihy Oeqwhﬂ%cé@@léﬂwhﬂhlé f@ﬂwﬂ ayerand@4Zmeonbi ned,
dried over éf“i‘ﬁ 1 ‘i@c(?#ivﬁ%?%ﬁc 'dl‘l%xﬁﬁenﬁ% ﬁﬂe&ﬁbﬁs@tﬁéﬁ' 1.02 grams

of a purpl mass s ctra anal yses were
consi st elft heated tpﬁe °@ &asil rhe dhs apign fermatigr of-the Horhis apparrativhén thomsitere ve | on Cl

and Mz =193 onBREBudl Fhe MixeIPhloWed Obote)35 °C then 331 mig, 145 kL (233 mmol,

2.0 equiv.) of methyl iodide are added and stirring is continued for 2 hr. At the end of thlS
time it is determined if the reaction is complete by LC/MS. Upon completion the xmxture is
poured into 200 mL of water and the solids which form are collected by filtration and washed




1 7 APR 2006 WD 03/037872 PCT/ SE02/ 01989 -72 Reference Exanple 22 1
Preparation of 6-Methoxy-8-(4-nmethyl-[1,4]diazepan-1-yl)-4-oxo-4H CW?%W{%U[;Z
carboxylic acid 5 Reference Exanpl e 22a:

6- Met hoxy- 8- (4- et hyl -[ 1, 4] di azepan- 1-yl ) - 4- oxo- 4H chronene- 2- car boxylic
aci d et hyl nto a 250 mL 3 neck round bottomflaske ed wth a
refl ux condgﬁég 3W’#\ltrogen inlet and nagnetic stirrer |§C5 @ﬁ””f 5 g (4.59
ranol, 1.0 equiv.) of 8-Bronp-6-nmethoxy-4 oxo-4H chronene-2-carboxylic acid
et hyl ester (Reference Exanple 2c), 84’% (0.092. nmmol, 10 0.02 equiv.) of
tris di benzyhdi neacet one di palladium 342 ng (0.55 mmol, O0.12 equi v.) of

CTeves. ToRtRaS LN PRRGkabones o AR CHbeRRt SaBa Mol de TS T T ed

suspensi orbaﬂmx;dhmmdadded 628 ng, 684 L, (5.50 mol, 1.2 equiv.) of

1- met hyl honopi perazine, followe I .4 equi v. of cesium
car bonat e. Theq‘?ﬁ’ ﬁgﬁ]@%@e%@ﬁrﬂé%tc@ﬂmwgg‘@(’%‘?B%%ﬁmﬁfg‘f’ W of 15
this tinme ga¥abaty(@n nasl) Hmmefoedniathokﬁé%naﬂ@l-ﬁeﬁz@fl ANqahdlteat . Wen the
reaction was determned to be conplete it was cqoled to roomtenperature

t hen -fi | ¥ esagexylifrasidgrethyl ssterfReferenge 51‘%%%%’&5%31‘% selytiontis adged MeitiestigBRdi ng t o

renove SO'3M¥%%ﬁ%ahpy&kio!ﬁétzbPngW 9 dedist 1, 19&111@5’@{*1{%&%@1 Hroxide! ng a
gradient of 5 to 20% met hanol in nethylene chi orlde as el uen %m ded 1.0
2

g, (60% dnonqhédreresifhlédolmqudmeﬂowe@m m@éorsplerdhen i au@chqdomt[ 0mkip OB+H] *
Theor . f
6- Met hoxy- %ﬁ&mn s??“ﬁ?%l%e%%?a%ﬁdﬁé - 0X él?{ w‘t!nl} %)Orrlg%g-fo b'E:Izgpboxyl iC

aci d I nt osoaltlmSTlrﬁ_cDmbimﬁﬁﬂ;neqs agethéngeacenivated ttaglwa@hiagi (85%) efitheegolids pl aced
319 t
6- Met hoxy % ?%%{ﬁ% i %f?iyﬁr%ihé%%epsgf;t] sl%pe& %a>1<Co f%lg-cbﬁllﬂ-l#ﬁ O?a I-g‘l'léqg &uf boxylic

acid et hyl=2x Obs.=3Ds material is di ssol ved in 30 nL of THF, then 30 nL of
met hanol are added. To this stirring solution is added 30 nL of a water

containing 41 ng



(0.97 mol, 1.1 equiv.) of lithium hydroxide. This mxture is stirred at
roomtenperature for 1 7 APR 2006 WD 03/ 037872 PCT/ SE02/ 01989 -73 2 hi.APR 2006
Compl etion of the reaction is nonitored by LG M, then 10 nL of 2N HCl is
added. This m xture is then concentrated, dried and triturated with ether
to give the product as the hydrochloride salt in quantitative yield. Mass
Spec.: cal cwd ern3fseEl 7H20N205+H] + Theor. niz = 333; Obs. =p8BSec2h198&f er ence
Exanpl e 23 Cl Preparation of

6- Et hoxy- 8- (4- net hyl - pi perazi n- 1-yl) - 4- g%Q- 4H chr onene- 2- car bonyl  chl ori de
Ref erence Exanpl e 23a: 8-Bronb- 6- hydr oxy- 4- oxo-4H chronene- 2-carboxylic acid
ethyl 10 ester: The hydroxy conpound,

8- Br onD- 6- hgghndy14- oxo- 4H-chr onene- 2car boxylic acid ethyl. ester, is forned
as a side proéuct during the syntheS|s of 8- Brono- 6- et hoxy- 4- oxo- 4H
chronene-2-carboxylic acid ethyl &ter. It can be separated fromthe crude
nmet hoxy conpound by flash chrg iraphy using a step gradi ent of 20% et hyl
acetate in nmethylene 15 chl t he 'sane sol vent containing 2%

met hanol .. The hydroxy conpo elytes. last, is concentrated to gi ve
t he pure conpound. Mass Spec.: BrC5+Fﬂ Theor. mz = 313,
315; Obs. = 313, 315 Referenc:
8- Br onp- 6- et hoxy- 4- 6x0-4H-C ne- 2- car box ( ethyl ester. 20 Into a
100 nL 3. neck round bottom Ia equi pped with alrefl X condenser, nitrogen
inlet and magnetic stirrer i%Nndadded 700 ng (2.24 .0 equiv.) of

8- Br onp- 6- hydr oxy- 4- oxo- 4FFC r onene- 2- carboxylic aC|d et hyl. ester

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

t hen 689 ny3-(5afilsd- l{pq:eﬁaiinyt)ﬁ%[4-@.-tﬁo:phplinvl)bhenf(l]-eti-oabWI-crﬁ-o&ﬁxﬁtzg and 309 ny
(2.24 mol, % 0 eﬁglv of K2C03 were added. The reaction was then heated to
25 reflux f At the end of this time, nonitoring by LC/ M5 reveal s
that the §eacti @4imethyl-1-piperazinyl)-4-oxo-4H-chromene-2-carboxylic acid hydrochloride

(Reference Example 1) (400 mg, 1.23 mmol) was suspended in anhydrous N,N-
dimethylformamide (20 m!) and triethylamine (0.69 ml, 4.92 mmol) was added to give a clear
solution. The following were added in order: 1-hydroxybenzotriazole ('ITIOBt.(ZOS mg, mol)),
O-(1H-Benzotriazol-1-yl)-N,N,N',N"-pentamethylene-uronium tetrafluoroborate (TBTU (435
10 mg, 3.1 mmol)) then 4~(dimethylamino)pyridine (25 mg). After stirring for 5 min at room i
fcmpcrature, 4-{4-morpholinyl)aniline (Reference Example 21) (220 mg, mmol). The

Tgaction 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 ta 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)phényl]-4-oxo-4H-benzochromene-2—carlﬁoxamide as a yellow solid (mp
217-218° decomposition and melt 244-247C). LC/MS (M+1) m/z =



>t han 95% conpl ete. The reaction is then cooled, 100 nL of ethyl acetate is
added and the organic |ayer is washed with 0.5N HCO solution, dried| @wWpr 2008
Na2SO4, filtered and concentrated. 1 7 APR 2006 WD 03/037872 PCT/ SE02/ 01989
-74 The residues were subjected to flash chromat ography, using 40% et hyl
acetate in h xane as eluent. The purified fractions were concentrated to
yi el d 500 ﬁﬁ P%gw'uof a colorless solid. Mass Spec.: talfCT/SEQF01989
[ G 4H13Br O6+H]' Theor. mz = 341, 343; (Cbs. = 341, 343. Reference Exanpl e
23c: 6- Et hoxy- 8- (4-net hyl - pi per azi n- Iwﬁﬁ) 4- 0x0- 4H chronene-2- 5 .carboxylic
acid ethyl ester. . Into a 100m., 3 neck round bottom fl ask equi pped with a
refl ux condenser, nagnetic stirrer and nitrogen inlet is added 350 ng (1.03
nmol 1.0ﬁ%§¥5&$§ of 8- Brono-6-et hoxy-4- oxo-4H chronene-2:carboxylic acid
et)<yl ester (Reference Exanple 23b), 18.9 ny (Q
tris dibenzylidineacetone dipallaum 77 ng (@ mmol, 0.12 equiv.) 10 of
and 1g of 4 A nvol ecul ar

) -1, 1' - bi_napj
n therg?“Nreo uspension is then.added
flv ) 52;51

Q2 mmol, 0.02 equiv.) of

racemc 2,2 - bls(dlphenylphos-hlnn
- - mephyl pi perazine, followed by

sieves and 60 ni of dry to

113 ng, 1255 L, (1.13 nmmol,

470 mg (1.44 nnDI, 1.4 equiv o(10) rberfiate. The mixture is then
heated to 80 C for 3 days. At the end :f this . time conpletion was nonitored
by LC/ M5 anal ysis of an ali When T he reaction was determ ned to be 15
conplete it was cooled to rgf :ﬂenperature then filtered through a plug of

di at omaceous earth, with to e washing to renove solid by products.
Purificati-on by flash chroma ography using a gradient of 5 to 40% net hanol
in nmethylene chloride as eluent, vyielded 350 nmg (75% of the desired
product ag.g-pelvawh ptﬁnylj\ﬁﬁ&aﬁaacyl]-m@mhfoyl}tsxt.q_mE@yﬁﬁaé&@Qﬂ+)hiL Theor n z
= 361; Obs., = 361 20 Reference Exanple

6-Ethoxtyﬁﬁ“F$Wﬁﬁ%WI-plpera2|n 1-yl)- 4 oxo 4H- chr onene- 2- carboxyllc aci d:

Into a 125 ni E‘Iﬂs%ﬂﬁ&ﬁxﬂ vl iepRed rdin'd)4aV BRI R bdrizis i YD) £bxd-FHRhRMERAL-500 MY
(1.39 nmol, 1.0 equiv.

of 6- Et hox%@ﬂ{%)’h%%%h cpleride (Referenge Fxamplg d) and commentitlly raibableobidyl i ¢ aci d
_el_}_lgyl . ﬁSt %etﬁgﬁlf SRS FipEs ARP{ B dded§ Via td Vathe PR cEilrehsel $n Qlaﬁ‘ﬁ:?el V§ididy S50 ML of
yellow solid. MS (M+H) m/z = 463.

Example 3

.

2-{1-[4-(1-Acetyl-2,3-dihydro-1 H-indol-6-yl)-piperazin-1-yl]-methanoyl } -8-(4-methyl-
piperazin—l-yi)-chromén—tt-one.

10

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



25 30 nL of nethanol are added. To this stirring solution is added 30 nL of
a water containing 64.2 ng (1.53 mmol, 1.1 equiv.) of Iithiun1hydr?yugqjm5
,This mxture is stirred at room tenperature for 2 hr. Conpletion o he
reaction is nonitored by LC/MS, then 10 nL of 2N HC is added. This m xture
is then concentrated, dried and triturated with ether to give the product
as the hydrwolsarsrde salt in quantitative.yield. 30 Mass PEBEEV20184] c. for

[ G 7TH20N205+H] © Theor. mz = 333; (bs. = 333 Reference Exanple 23e:

6- Et hoxy- 8- (4- net hyl - pi perazi n-1|-yl) - 4-ggo- 4H chr onene- 2- car bonyl chl oride:
1 7 APR 2006 WD 03/037872 PCT/ SE02/ 01989 -75 Into a 100 nL round bottom
flask equi pped with a reflux condenser, nitrogen-inlet and nmagnetic stirrer
is placed Exfmpigd(0.68 niol, 1.0 equiv.) of 6-Ethoxy-8-(4-nethyl-piperazin-

| -yl)-4-o0x0-4H chronene- 2- carboxyllc acid hydrochlqé'de salt (Reference
Exanpl e 23d) and 20 nL of nethyhene chlori de, stirring suspension is
) of oxalyl chloride
fol |l oned by addi-tion of ong S ¢§Noliter syringe to act
as catalyst. The m xture | theri'concentrated to
dryness on a rotary evapokatg S i tpogen atnosphere, followed by
dryi ng under high vacuum :
by anal ysis of an aliquot, vagy quenched with a THE sol ution of

met hyl am ne, by LC/ MS. Th cijde material was used 10 as obtained in the

subsequent am dation reaction.] Reference Exanple 24 Preparation of

8- Br onp- 6- net hoxy- I -{2-tri yl si | anyl - et hoxymet hoxy) - qui nol i ne- 2-
carboxylic acid nethyl este 15 Reference Exanple 24a:

2- (2- Brono- 4- net hoxy- phenylanlno) but - 2-enedioic acid dinethyl ester. A

sol ution ofy.@nbloo@- {4-[BRA aRi1-pidktabing ﬁlﬂgzogn-&&n&nmhhmm m

anhydr ous .
piperazin- 1-yl)-benzonitrile.

5 This compound was prepared from 8-(4-Mc&1yl-p1perazm— -yl)-4-oxo-4H-chromene-
2-carboxylic acid hydrochloride _(Rcferencc Example 1) and 2-chloro—5-p1perazm-1-y1
benzonitrile (Reference Example 9) as prepared in Example 1, yielding a yellow solid. MS
(M+H) m/z = 493, |
Example 5

s)

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

10

chromen-4-one. _ _
This compound was prepared fi'om 8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-chromene-
2-carboxylic acid hydrochloride (Reference Example 1) and commercially available (Aldrich)
15 -(4-Methoxy-phenyl)—plperazme as prepared in example 1, yielding a yellow solid. MS
M) miz= 463.



met hanol was treated wi th di nethyl acetyl enedi carboxylate (3.70 nmL, 30.2

nmml ) and the solution was heated at reflux under nitrogen for 8 hfwm@Rzmge

reaction m xture was cool ed, 20 concentrated, and redissolved in h

met hanol . Yell ow crystals were obtained by filtration (6.93 g, 68%. A

second crop of crystals was obtained fromethanol (0.942 he

filtrates WEP&Q ined and purified by flash chronatogrggﬁ§gé%u§gllca gel

using 4:1 hexanes:ethyl acetate to afford an additional 1.63 g (16% for a

total yield of 93% 'H NVR (300 Mz, BRSO, d4) 6 9.60 (s, 1 H NH), 7.26

(d, I H IJm2.7 Hz, Ar ), 6.93 (dd, | H 25 Jo 8.7, Jm2.7 Hz, ArH ), 6.87

(d, 1 H, éﬁ 8.; EE, ArH), 5.34 (s, 1 H CCH, 3.76 (s, 3 H, OCH),.3.68

(s, 3 H, ), 3.66 (s, 3 H CNCO2CH ); Mass Spec.: calc. for

(CuH14Br NO6+H] ' Theor. mz = 344,0346; Qbs. 344, 346. 1 7 APR 2006 WO

03/ 037872 PCT/ SE02/ 01989 -76 Refelfence Exanpl e 24a:

8- Br onp- 6- net hoxy- 4- oxo-1, 4 W dr 9y qui nol i ne-2-carboxylic acid nethyl

ester. Dow Therm (175 L) - wg pat dfl to 244 C and t he 2- (2 br ono- 4- et hoxy-

phenyl ani no) - but - 2- enedi oi ¢ ™a )

added as a solid in 5. porti { 2S5

tenperature of 230-240 T. T reactT oN m xtdfe was heated at 240-245 C

for 45 m nutes and then cooj ed [o roomtenperature. A yeIIOM/preC|p|taIe

formed upon cool i ng. Approxi ely 100 nL of hexanes were added to" the

m xture and the solids were ifolated by filtration, washed wi th additional

hexanes, and. dried under high vacuumto afford the product as a-.yell ow

soI id (6 MWeMﬁ@ﬁpeﬁzm-NmA(-mH-ﬁhrMﬂme-mxwy a§id (2fi0dn-Z-sl-1H-pjtazdM 7. 86
1 7 Ft Aril ), 7.52 (s, 1 H C=CH, -7.48 (d, | H, Jn12.7 Hz,

Arffl) 3 6 H, OCH and COzCH ); Mass Spec.: talc. for

[ Ct 2Hi oBr N%dd}upoﬂﬂalems prdpituzd Trodil§(4-Nikthyl ﬁb&azxﬁ-ﬁll%{l)-&bzﬂo-ttﬂmnﬁe- Exarrpl e

24c: 8-Bro e tri-pethylsil an hox me hox

qui nol i ne- %85%&9\5%%‘ éﬂ e,{éf— Ane {s’faé‘?p i’)gnﬁ\ ‘)aglﬁ Sgfpran-2-

8- br ono- 6ymHtp3rxarzol43-9mmnE (adibrigedy £ piepared ih em@ica,r;méﬁyg i gelloqciolid, es hy |
ester ( G(Ng}ﬂnﬂ ‘80nnnl) in 100 nL N-nethyl pyrolidi none was treated with

Example 7

EIJ e

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

amide,

10

This compound was prepared from 8-(4-Methyl-piperazin-1 -yl)-4—oxo-4H-chroméne-
2-carboxylic acid hydrochloride (Reference Example 1) and commercxaliy available 4-
15 imidazol-1-yl-phenylamine (Aldrich) as prepared in Example 1, ymldmg a yellow solid. MS
M+H)m/z = 430.



sodi um hydride (60% di spersion in oil, 1.028 g, 25.7 nmol).. Gas evol ution
and warm ng were observed. The reactl on was stirred for 10 m nut es] atAPRAn
tenperature under nitrogen. Addition of 2-(trinmethylsilyl)ethoxynethyl
chloride (5.00 nmL, 28.3 mol) resulted in a 20 slightly cloudy, |ight brown
solution. After 2.5 hours at roomtenperature, the reaction mxture was
pour ed i nt ow8@8o3rkmzwat er and stirred for 15 m nutes. The pceswbdoismg cream
colored precipitate was isolated by filtration, washed with water, and dried
under high vacuumto afford the producggas a crean1co|ored solid (9.70 g,
gquantitative yield). “"HNWR (300 Mz, DNBO 4) S 7.976 (d, I H Jm 2.7 Hz,
Arfi), 7.79 (s, 1 H C=CH), 7.53 (d, I H 25 Jm2.7 Hz, ArHs), 5.70 (s, 2 H,
OCH 0), 3.335,&?1956 H, OCH and CO2CH ), 3.88 (t, 2 H . J= 8.0 Hz, OCH CH2Si),
0.97 (t, 2 H J=8.0 Hz, OCCHCH Si), ), -0.04 (a, 9 H Si(gb) s; Mss
Spec.: talc. for (C sHz4BrNOsSi +HE Theo. ﬁ‘% 444: Cbs. 442, 444, 1 7
APR 2006 WO 03/ 037872 PCT/ SE0Z2AQ 3 Exarrpl e 25 Prepar atl on of
6- Met hoxy- 8- (4- net hyl - [ 1, 4]d|

2-carboxylic acid. 5 Reference T ;

6- Met hoxy- 8- (4-net hyl -[ 1, 4]d|aepan-loyl) 4- (2-trinethylsilanyl-

et hoxynet hoxy) - qui nol i ne-2-c¢ ylic acid nethyl ester. To a clear, |ight
brown sol uti on of 2-brono-6-rnet boxy-4-(2-trinethyl silanyl -

et hoxynet hoxy) - qui nol i ne- 2- carpoxyl i c_acid nmethyl ester (1.01 g, 2.28 mmol),
N et hyl honopi per azi ne (0. 32 , 2.57 mol), and 4 A sieves in 30 niL

anhydr ous ttaxreylfipiin AerloRf Calong2 8ol kcid 04O ik aoRSISh. B NAP.
(169.8 ny, 0.2 51 resulting wine colored solution was treated with
ceS|un1carWBﬁ§DémF¢=124 gh 3.45 mmol). The reaction mxture was heated at
reflux under ni{hiQeGApduRd wislp gpﬂe@&ﬂ B] 4@%,@@&%%%954%4&1&1}4&&%8

cooled to roomterrperature an oncentrated he crude m xture was purified

by flash cRreerherdisrasisihydieshletide (Rafegrarce Example B agd 4dl 2@thisfiagnt-551+ 0 40: 60

Foam (1 coR el RERriEy “z‘r*éo%‘%ﬁf‘%“m@‘&%%?* &%‘Eﬁﬁ?gﬁl"ﬁﬁ“@% %8 94
(d, 1 H, JIGMZW?MAH) 6.66 (d, 1L H JIM2. 4
&.a_n_l&ls.%

¥ o )

[Nj o N
NT |

S

-(4-Methyl-piperazin—l-yl)-4-oxo-4H-chromene-2-lcarboxy.lic acid 4-[1 ,2,3]&|iadiazél-5-y1-

benzylarmde

10

This compcund was prepared from 8-(4- Mcthyl-plperazm- -yl)-4-oxo-4H—chromenc-
" 2-carboxylic acid hydrochloride (Referencc Example 1) and commercially available
15 (Maybridgej 4-[1,2,3]thiadiazol-5-yl-benzylamine as 'preparecl in Example 1, yielding a
" yellow solid. MS (M+H) m/z = 462. S



ArH7), 5.60 (s, 2 H OCCHO, 3.94 (s, 3 H CxCt ), 3.88 (s, 3 H &K
3.82 (t, 2 H J=80 Hz, OCtCH2Si), 3.75 (bs, 4 H ArNCH cHecH2NCH? ToAPR: HH
CH2N- CH3), 3.45 (bs, 2 H, ArNCH2CH NCH3), 3.31 (bs, 2 H, ArNCH2CH2CH NCH3),
2.83 (s, 3 H NCH), 2.28 20 (bs, 2 H ArNCH2CG CH2NCH3), 0.92 (t, 2 H J=
8.0 Hz, OCH2CH Si[?, -0.04 (s, 9 H Si(C t) 3; Mass Spec.: calc. for
(C24H37TN3OXD BP™87rheor . nfz = 476; Obs. 476. Reference BSKERBIROI%NE):

6- Met hoxy-8-(4-nmethyl -[ 1, 4]diazepan- | -yl)-4-o0xo0-1, 4-di hydro-

qui nol i ne-2-carboxylic acid. To a |ight9%rown sol ution of

6- met hoxy- 8- (4-net hyl - (|, 4] di azepan-1-yl)-4-(2- 25

trimethyl sil anyl - et hoxynet hoxy) - qui nol i ne- 2-carboxylic acid nethyl ester
(1.00 g, ZME‘%I) in 18 nL 3:1:1 tetrahydrofuran: net hanol : wat er was added
l'i thi um hydroxi de nonohydrate §0.267 g, 6.35 mMmuol). The reaction m xture
was stirred at roomtenperaturelffor 1 7 APR 2006 WO 03/ 037872 PCT/ SE02/ 01989
-78 5 hours, acidified to AW h 1 N HCl, and stirred an additional 20

m nutes. The reaction m 5 concentrat ed and dried under high vacuum
to afford an orange foam ™4 3 y DMBO, d6) S 11.06 (s, | H N SI,
7.53 (s, 1 H C=CHi, 7.00 Xd, ! ,-Art),670(d 1 H IJm2. 4
Hz, ArH7), 4.05-3.99 (m - ‘ .87 (s, 53 -H OCCH),
368360(m 2 H, Ar NCH [cH2NE ), 354347 H, Ar NCH2CH2NCH3) ,
3.41-3.26 (m 2 H ArNCH2CH@CH NCH3), 2.82 (d, ~J= 4.8 Hz, NCH),
2.46-2.41 (m 1 H ArNCH2CY| CHZNCHB), 2.30-2.25 (m | H Ar NCH2CH2CH2NCH3) ;
Mass Spec.: calc. for [G 1H2I N304+H] ~ Theor. mz —0332 bs. 332. Reference

Exanpl e 268?!\4:@1?@151?& 4-931Y04 oxo0-4H-chromene-2 -carboxyhc acid [4-(4-acetyl-piperazin-1-

6- Fl uor o- 8 pi perazi n-1-yl)-4-oxo-1, 4-di hydro-qui noli ne- 2- :
car boxyl i cytaekeayt] ‘?ﬁ‘i‘% conpound was prepar ed vi a the sane procedure descri bed

for preparati orpyafcoRpSIdaNs Prephrtd FokEs- ?&Meé@l_ RBEELiRNOR) L5 UM R hedfene-
2-carboxylic acid hydrochloride (Reference Example 1) and 1-[4-(4-a.mino-'pixényl)~piperazin-
l'-ylj-ethanone (Reference Example 11) as prepared in Example 1, yielding a yellow solid. _
MS (M+H) m/z = 499, '
Example 11

ENj | °
: . K/N.._‘ /
N ' I/S\\

10
8-(4-Methyl-piperazin-1 yl)-4-oxo—4I-I-chmmene-2-carboxyhc ac1d [4- (4-methancsulfonyl-
piperazin- -yl)-phenyl]-amxde
This compound was prepared from 8-(4-Methyl-piperazin- 1-y1)-4-oxo-4H-cbromene-
2-carboxylic acid hydrochloride (Reference Example 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. - '



1 7 APR 2006 WD 03/037872 PCT/ SE02/ 01989 -79 Preparation of

6- Met hoxy- 8- (4-nmet hyl - (1, 4] di azepan-1-yl)-4-(2-trinethylsil anyl - 17 APR 2008
et hoxymet hoxy) - qui nol i ne- 2- car boxylic acid (4-norpholin-4-yl-phenyl)-am de.
Ref erence Exanpl e 27a:

8- Br onp- 6- net hoxy- 4- oxo- 1, 4- di hydr o- qui nol i ne-2-carboxylic acid. 5 To a

| i ght br ownweo®BAIBEN of 8- br onb- 6- net hoxy-4- (2-tri met hyl SHUT&ERY2/01989

et hoxymet hoxy) - qui nol i ne- 2- car boxylic acid nethyl ester (Reference Exanple
24c) (4.98 g, 11.3 mml) in.75 nL 3: 19 1 et rahydr of ur an: met hanol : wat er was
added lithium hydroxi de nonohydrate (1.367 g, 32.6 mml ). The reaction was
stirred at roomterrperature for 5 hours: The reaction m xture was.
concent r at BXampld 12hen poured into water. "The sol ution was 10 acidified to pH
2wth 1 NHC and the resulting golids were isolated by filtration. The
solids. were then suspended.in nfthanol and filtered to afford the desired
product (2.6732 g, 80%. A ek 0.5488 g (17% of product was

obt ai ned’ from t he met hanol. f "H N (300 MHz, DMSO, d6, TFA Shake)
8 7.86 (d, 1 H J,"= 2.7 Hz, ; Y (e H Jm2.7 Hz, ALH7), 7.32
(s, 1 H CCD, 3.94 (s, 3 H, OCt HSS talc. for 15 [C,

, H3Br NO4+H] ' Theor. adz = 00; Cﬁs Naoﬁl)Reference Exanpl e 27b:
8- Br ono- 6- met hoxy- 4- oxo-1, 4E| gdro gui noI i ne-2 oxylic acid

(4- mor phol i n- 4-yl - phenyl) a To a yell ow sul‘p.en@i on of

8- br ono- 6- net hoxy- 4- oxo- 1, 4- d| hydr o- qui nol i ne-2- carboxylic acid (Reference
Exanpl e 27a) (3.446g, 11. 56 mml) -TBTU (9.039.9g, 28.15 20 mmol), and HOBt
(3.757 g, B-{4-8fetiybbipefabindiOfn)-Hox6i4HRdhFthdne2r@aibofAic/mEl (2dekeitbx4-4-morpholin-

mor phol i no n | i ne é%q733 g, 15.3 nmol) and diisopropyl ethyl am ne (8. 2 m,
50.2 mmol ) " Rl?f'é‘w %ing marroon solution was stirred at room tenperature

under . ni sr ogen. g. QfM&@yﬁﬂyérﬁmn-d%}ﬂ&&‘ﬂﬂ%hmiﬂeﬂ@Zk&Boiﬁ@@&ﬁ%?drb@ﬁm greeni sh
itate. The reactlon m xture was.

{11 tor od altFHFHEe E5MFRE ThiletietiOommolh HOBhY ok RFab, TBSUBER S and.
net hanol . Prtiddg, M-(tﬂﬁxé&x?laﬂﬁhoYﬁﬁk&lﬁ@ @foh ¢! eedytchgnclfg Im&ﬁymmdwis @B, a yel | ow
: 1.04mmol), and commercxally available 2-methoxy-4-morpholm-4-yl-phenylamme (SALOR)
(0.08 g, 0.3 Smmol) were dissolved in dimethylformamide (2.5mL) and stifred 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 azS 04), filtered, concentraied under vacuum and
tnmrated w1th ether to yleld a yellow solid (85 mg, 54%) LCMS ‘m/z = 4803 '
Exam le 13 )

N

I

5 8—(4-Methyl~piperazin-l-yl)-4-oxo—41-1-c.:h:omcne-2-carboxylic.acid {3-chloro-4-morpholin-4- .
| yl-phcnyl)»ﬁfnidé. .

This compound was prepared from 8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-chromene-
2-carboxylic acid hydroéhloridc (Referénce Example 1) and commercially available 3-chloro-
4-morpholin-4-yl-phenytamine {Maybridge) as prepared in Exami)le 12, yielding a yellow '

20 solid. (110 mg = 73%), LCMS - m/z = 483.5



solid (3.09 g, 58%. "H NWR (300 Mz, DWsO, d6) 8 12.13 (s, | H N D, 10.18
(s, 1 H CONH), 7.90 (d, 1 H IJm2.7 Hz, ArH), 7.68 (d, 2 H Jo= 197 Qpfz)06
Art & H6), 7.63 (s, 1 H C=CH, 7.51 (d, | H J, = 2.7 Hz, ArH7), 7.00 (d,

2 H J.=9.0 Hz, AtH3& Hs), 3.94 (s, 3 H OCH), 3 75 (t, 4 H J= 4.8 Hz,

OCH CH2N), 4 H J= 4.8 Hz, OCH2CH N); Mass 30 S for
(clezoBrrxt:a‘g‘éi-qﬂrg—}lﬁ(7 Fheor. iz =458, 460; Cbs. = 458, 460. Q@P&‘r’%‘ﬁ%@ Exanpl e
27c: 8-Brono-6-nmet hoxy-4-(2-trinethyl si] anyl - et hoxynet hoxy) -

qui nol i ne- 2-car boxylic acid (4- nDrphoI1$ﬁ4-yI phenyl)-am de. 1 7 APR 2006 WO
03/ 037872 PCT/ SE02/ 01989 -80 A yell ow suspensi on of

8- br ono- 6- thqx 4- oxo- 1, 4-di hydro- qui nol i ne-2- carboxylic aC|d

(4- nnrpholﬁgiagyiephenyl) am de (Reference Exanple 27b) (3. 092 g, 6.75

mmol) in 40 nL N-net hyl pyrolidinofe was treated with sodi um hydride (60%

di spersion in oil, 0.4 10 g, _10.24 mml). Gas evol ution and warm ng were
observed and t he suspensi on e e |ight brown and al nost clear. The
reaction was stirred for 10 at ﬁoo t enper ature under nitrogen.
Addition of the 2-(trinethyl g chlorlde (1.6 M., 9.1 nmol)
resulted in a slightly cloudyy : lugion. After 4.5 hours at
room tenperature, the reac[ls nlxture ma ed nto 300 nL water

stirred for 15 mnutes and heh stored at 0 C ver ight. The-solids were
isolated by filtration, suspeNded in nethanol, 1 I'ltered again, and dried
under high vacuumto afford the product as a ye||OM/SO|Id (3. 190 g, . 80%
"H NMR (300 MHz, DNBO, - d6) 10. 18 g@g11 H C(ONE), 7.95 (d, H Jm2.4
Hz, Ar H173~(4-M°@31 lecmmﬂ-ylmﬂxwﬁi ener2 aghoxylic asldd4ﬁél°mﬂm=hﬂm8$-b46 ), 7.51
(d, 1 H, J ofl)-dmid¢, ArH), 7.00 (d, 2 H J,=9.0 Hz, ArH &Hs), 5.69 (s, 2
H, OCHZC» 9 3 H OCH), 3.8 (t, 2 H J=8.0 H, Ot CH2Si), 3.75 (t,
4 H J= 4.7 Hz, mpwbwas:prep@re(ltfroqu-H-Msthyhpme@%nﬂzyl)m&}IWmege-g4 (t, 2

(i HoaBr @%‘?‘Iﬁq‘:ﬂ%@ﬁﬁb"mﬁd@ e e e

Exanpl e 27phenylamine (Reference Example 13)as prepared in Example 12, yielding a yellow solid. (55
6- Met hoxy- t AR epan- 1-yl )-4-(2-trimet hyl sil anyl -
’ﬁﬁy?’}“}i %S lyy %9%

et hoxymet ho I ne-2-carboxylic acid (4-norpholin-4-yl-phenyl)- ani de.
To a yel | oBsammeS suspensi on of 8- bromo- 6- met hoxy-4- (2-tri et hyl si | anyl

OO
_ olane

’ 8-(4-Meﬂ1yl-§iperazip-l-yl)-4-oxo-4H-chromenc-2-carboxylic acid (2,5-diethoxy-4-

LB

morpholin-4-yl-phenyl)-amide.
This compound was prepared from 8-(4-Methy1-piperazin-1-ylj#-oxo#ﬁ*chromene-.
'2-carboxylic acid hydrochloride (Reference Example 1) and commercially available 2,5-
15 diethoxy—4-morpholin—4-yl-phcnylarhine (Aldrich} as prepared in Example 12, yieldinga .
yellow solid. (80 mg = 50%), LCMS - m/z = 537.6 | '



20 et hoxynet hoxy) - qui nol i ne-2-carboxylic acid (Reference Exanple 27c)

(4-mor phol i n-4-yl - phenyl)-anide (1.155 g, 1.96 mml), N nethyl 177 APR 2006
honopi perazine (0.39 nL, 3.14 mol ), and 4 A sieves in 30 nL anhydrous

tol uene was added Pd2 (dba) 2 (90.0 ng, 0.098 mml) and BINAP (0.358 g,
0.58 Mol ). The resulting reddi sh brown m xture becane |ighter in color
upon treat nwotosud7sa cesi um carbonate (2.544 g, 7.81 nmol PCTHES/G18%ct i on

m xture was 25 heated at reflux under nitrogen for 17 hours. The clear brown
solution was cooled. to room tenperatueg, concentrated, and then purified
by flash chromatography on silica gel using a slow gradient of 95:5 to

50: 50 net hyl ene chl ori de: nethanol to afford the desired product (0.989 g,
81% . 'H NERabgd1&Hz, DVSO, d6) 5 9.88 (s, | H NH), 7.73-(s, | H Art),
7.68(d, 2 H Ja 8.9 Hz, Art & H6), 00 (d, 2 H Ja 89 Hz, ArH & HS), 6.94
(d, 1 H 30 Jm2.7 H, Art), 6.66 (d, 1 H Jm2.7 Hz, ArH7), 5.62 (s, 2 H,
OCH20), 3.87 (s, 3 H OCH), 3.8N% H J=8.0 Hz, Ot CH2Si), 3.73 (t, 4
H J= 4.7 Hz, OCH CH2N), 3.63 @ y .9 Hz, ArNCH2CH2CH2NCH3), 3.33
(bs, 2 H ArNCH2CHZNCH3), 3.09 , =YL ™ APR 2006 WD 03/ 037872

PCT/ SE02/ 01989 -81 4.7 Hz, OCH2CRK 2 H, ArNCH2CH NCH3), 2.69
(bs, 2 H ArNCH2CH2CQ NCH3), 2(35 , H)] 2.09 (bs, 2 H

Ar NCH2CHCH2NCH3), 0.94 (t, 2 } 8.0 Hz, OCH2@H Si), -0.03 (s, 9 H,

Si (C113). 3; Mass Spec.: calc. fof [C33H47NsOsSi+H* Theor. nfz = 622; Cbs.
= 622. 5 Reference Exanple 28 Preparation of . o

8- Br onn4- di gx@tMyth@ingipedazin-t1) I00%6-4Hi b it Ombries2-2arbauylio ¥id (4-cyagbiethyl-phenyl)-

nmor phol i n-é—qﬁg.phenyl )-am de. Reference Exanple 28a:

8- Br ono- 4- 0- 6- net hoxy- qui nol i né- 2-carboxylic acid (4 10 -

nor phol i ns 4- y| - ThR R¥npouddiwae 868 RS Meth¥I-piperazin-1-yl)-4-oxo-4H-chromene-

8- br ono- 6- net hoxy- 4- ogo- 1, 4- Ic)lrieﬁmdro-qui noI.iLg%—ng car bo>¥3?| ic acid (Reference
Exanpl e 27eaexyhe aeipyirqehlonde (Reforence Framele bangcopmetallyavalapleddwi t h oxal yl
chloride (lafindlphenyld-dectoritiR (AIBRE) £5rdpadel it XA mlﬁﬁmﬁ@%ﬂew@am [gps) . - The
reaction mxture bubbled wgoor ously and becane cl earer. The reaction was
heated it r§Ta%"dCMS - m/z=403.5 ' . .

Example 17

3 ‘ 5
O
‘ N
. - -
8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid (1H-indol-5-y1)-amide.
" This compound was prepared from 8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-chromene-

10

2-carboxylic acid hydrochloride (Reference Example 1) and commercially available 1H-,
indol-5-ylamine (Aldrich) as prepared.in Example 12, yielding a yellow solid. (B35mg= -
15 29%), LCMS - m/z=401.6 '
.Exampte 18



15 hours, cooled to roomtenperature, and concentrated to a pale yellow
solid (kept under nitrogen). To a yellow solution of the acid chlorfi7 feR 1006
20 nL net hyl ene chl ori de was added 4- norpholinoaniline (0.347 g, 1.94 nmmol)
and diisopropylethyl amne (1.0 nL, 6.1 nmol): The solution became orange
and gas evol ution was observed. Wthin 30 mnutes, solids began to 20

preci pitat PN he solution. The reaction was stirred B ’Fg"&f‘h‘gtsgrrperat ure
for 1 hour. The solids were isolated by filtration and dried under high
vacuumto afford the desired product -@8-406 g, 49%. 'H NWR (300 MHz, DMSO,
d6) 8 10.15 (s, 1 H, C(O)N)833(s,1H, Art)810(d 1HJm27Hz
ArH ), 7.70 (d, .2 H, &Hgg 7 Hz, ArH),
7.01 (d, & ﬁ'MS‘hié‘gP‘?F%ﬂ'l A(Dt“&fﬂqu“}-cmﬂ!ne '%'§?fb3x311}° aeé][ff-élﬁ mowhvlylﬁtyl- 4 H J=
25 4.8 Hz,mhdnblis Blienyl-aldd t J 4.8 Hz, OCHZCtN) Mass Spec.: calc. for
(C21H, 9Br Cl N3CB+ ‘Fheor n12 476 478; bs. 476, 478. 1 7 APR 2006 WO
03/ 037872 PCT/ mgpmmm wasaremé &em&d@@aﬁhﬂ-mpm 1-yl)-4-oxo-4H-chromene-

8- Br ono- 4-

o pholilj-%a?fo&wé %mn%o%mzﬁgbai%r AL 1731 B2hlnd-Gadih .-

8- br ono-%- mdsrblmlm—@ylpm&ﬂmyo (Refanaice Eaarﬁpieaﬂi)bwgrbpamcchnﬂidarﬁple 12, yielding 2 :

mor phol i n- 4 h erenc anple 28a) (0.1512 g, 0.317 mml)
in 100 nL ¥ @dﬁ/{]%'%ﬁst me ‘?’% g’?féhydrofuran was heated at 100 Cin
a Parr borgx gim gnitial pressure was 75-80 psi and then remai ned at -
approximately 60 psi. After 18 hours, the reaction was cooled to room
tenperature, .concentrated and driffed to afford the crude product as a brown
solid. Purification on silj eN using a gradient of 100:0 to 95:5

met hyl ene chl ori de: net ha @ ded the clean product (0.142 g, 92%. 'H
NVR (300 MHz, DWMSO, 10 4) 9 N ONH);, 7.90 (d, 1 H, ./nF 2.7
Hz, Art), 7. 69 (d, 2 H Jo 90 rt\@), 7.60 (s, 1 H At ), 7.41
d 1 H Jm2. 7 Hz, ArH7)Ejj (d, @ H Art ,&1C- -), 3.96

A/-\
U)

3 H OCH ), 3.75 (t =48H2'G3H: 0 3.10 (t, 4 H J= 4.8
OCH2Ct N), 3.08 (s, CFI 3) Mass /. calc. for '
= 485 487 Cbs.| = 485, 487

[CZ H, 9Br Cl N3O3+H] + Theor. |n1 z

8-(4-Methyl-piperazin-1 -yl)-4-oxo-4H-chromene- -carboxyhc acid [4-(2, é-dunethyl-
. 10 morphohn#y!)-phenyl]-auude .
This compound was prepared from 8-(4-Methyl-piperazin- 1-y1)-4-oxo-4H-chromene-
2-carboxyhc acid hydrochloride (Reference Example 1) and commerclally available 4-(2,6-
dunethyl-morpholm-4-y1)-phenylanun= (Maybndge) as prepared in Example 12 yieldinga -
ycllow solid. (60'mg = 42%), LCMS ‘m/z =471.6

15 Example 20
0

oo

8-(4-Methyl-piperazin-1 -yl)—4-oxo-4H chromene-Z-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-carboxylic acid hydrochloride (Reference Example 1) and commercially available 4-(4-



15 Reference Exanple 29 0 Preparation of

6- Fl uor o- 4- met hoxy- 8- (4- met hyl - pi perazi n-1-y1)-qui nol i ne-2-car boxyl i1c] AR}k
Ref erence Exanpl e 29a: 8-Bronp-6-fl uoro-4-net hoxy- qui nol i ne-2-car boxylic
acid nmethyl 20 ester Into a 150 nL 3 neck round bottom fl ask equi pped with a
refl ux condenser, magnetic stirrer and nitrogen inlet is placed 2.0 g (6.76
mrol , 1.0 ewoivsn37saf 8- Br onp-6-fl uor o- 4- oxo- PCT/SE02/01989

1, 4-di hydro- qui noti ne-2-carboxylic acid nethyl ester. This material is then
di ssolved in 50 nL of NWMP. Then 300 ng9§%.44 mmol, 1.1 equiv.) of a 60%

di spersion of sodiumhydride in 25 oil is cautiously added portion-wise to
the solution at roomtenperature. A yellow color then devel ops, indicating
t hat f or matfluorp-pifeneNye-phenylamineddaybrdge) ascpreparadrin Examplg d?, yéeldingia yelow Stirring

of the an| 0 one hour, then 1.14 g, 500 L (8.04
%9“%3‘%%@ 7?/@ 8‘%7@'%_ SE02/ 01989 -83 equiv.) of iodonethane

IS added ViExamplé Zlge. The m xture is allowed to react for two hours

additional, then is cautiously q enched with 20 nL of water. The solids,

whi ch preC|p|tate upon di | ution i : : col l ected by

filtration, then washed w t h-yaie : ure nmet hyl ated ndteri al

as 2.1 g (98% of a colorl i ¢ 2 'u talc. for

[ CL2H9Br FNO3+H] * Theor. nf 316+ 314 316 AIternatlver, ‘into

a 100 m., 3 neck round botto Jqui pped W|th a reflux condenser,

nitrogen inlet and nagnetic jrrer i placed 350 ng (1.17 mmol, 1.0 equiv.)

of 8- Brono-6-fluor.o-4-o0xo0-i1, 4-|/di hydr o- qui nol i ne- 2-carboxylic acid nethyl
ester- and 242 ng (1.75 5 equiv.) of K2CO3. This material is
suspended in 20 mL of DMVBO tHhen 10 heated to 70 C for 1. hr. The ani on
formati on of the anion.is apparent when the m xture becones cloudy. . .The

mxture is aad4tmmﬂ pt.;ser&ﬁpi-yr)sa (%%&pﬁchﬁm Sk npdbxazeft2- Lchrc(n?enaﬁoﬂgml 2.0
equiv.) of rreth% i'odi de ar é ad irring is contlnued of 2 hr. At
r!’e@é‘!

the end of this3-(fMahyl -plppez’aelrﬂb-ﬂr%edfi hrqmpgne oxplic geid kxdrashleride by LC/ V.
Upon conpl E{kbﬂ&n&.n?xampl%tl'ﬂ {(#5325g, 1.85mmol) was placed in a 25 mL 3-neck flask under

nitrogen and freated with PPA (6 ). The mixture was then treated with the prepared
intermediate 4-amino-3 -hydroxyphenyhnorphofinc (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 da.rk liquid. The
‘mixture was cooled to room temperamre and treated with 10 mL of water to give a dark
solution. The solution was slowly neutralized with 1N aqueous sodium hydroxide to pH~7 as

. a solid formed. The solid was collected, washed sevcfal times; with water, air dried and .

vacuum dried at room temperature to give 0.65 g of a black solid, TLC (IO%MeOH in CHCI_-,

15 on'SiO;) showed 2 major components at Ry~0.5 and several lower Rf minor componcnts 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 CI. The ‘solid was dissolved in 2% methanol

- 20 in chloroform and it was chromatographed on a Megabond Elute silica gel column (10 g of

8i0;,) using 2% methanol in chloroform. The slightly faster R¢ yellow component was -
concentrated to give 0.0188 g of a yellow eolid. 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 mass

25 spectral analyses were consistent for the desired product (m/z = 447 base peak by pesitive ion
CIJ and m/z = 446 base peak by negative ion CI).



poured into 200 nlL of water and the solids which formare collected by
filtration and washed - J 1 7 APR 2006 WD 03/037872 PCT/ SE02/ 01989 -84

Ref erence Exanple 29c: 17APRZWE
6- Fl uor o- 4- net hoxy- 8- (4- met hyl - pi perazi n-1-yl ) -qui nol i ne-2- carboxylic acid
Into a 125 nL erIenneyer flask containing 30 m, of THE and 30 nL of

nmet hanol is d 2.1 g (6.3 mol) of

6-Fluoro-4yﬁe 8ﬁ§ 8- (4- net hyl - pi perazin-1-yl) - qU|noI|nePEn§m%g%8%xyllc acid
met hyl ester (Reference Exanple 29b). Tgo this solution is added mnth
stirring 30 nL of water in which is diSsolved 291 ng (6.9 mml,"' 1.1

equi v.) of lithium hydroxide nonohydrate. This solution is allomed to react
for 1 hr t uenched with 10 nL of 2N HCO solution. The solution is

t hen f||te$%§5§%%ﬁthe solids washed with 10 nL of 0.5 N HC  solution. The
conbined filtrates are then concePtrated to give 2.15 9, (95% of the solid
10 yel |l ow product as the hydrqchl r|de salt. Mass Spec.: talc. for :

[ G 6Ht 5FN3O8+H]' Theor. nmz = @20 1 7 APR 2006 WO 03/ 037872
PCT/ SE02/ 01989 -85 Exanpl e -

) phenyl ] - 4- oxo- 4H chi onene- 2-
car boxam de. 5 8-(4-nethyl-I-

KO- 414 chr onene- 2- car boxyl i c
acid hydrochl oride (Referefice anple 1) Ng .23 mmol ) was' suspended
i n anhydrous N, N- di net hyl f 1de (20 m) andlt thylan1ne (0,69 m, 4.92
mmol ). -was added to give a cligar solution. The Iomnng were added in
order: 1- hydroxybenzotrlazole (HOBt (205 ng, nol)), O(l

H—Benzotr| i pentanetﬂélen uron|un1tetraf|uoroborate

(TBTU (435 @PWWBTYW-PMHM ORI FiSh (R IREY-$ FEPBHGIn- Af t er

stirring hng@ﬁdguhgmhroon1 tenperature 4- (4 nDrphollnyI)anlllne (Reference

Exanpl e 21) (220 nmg, mmol ). The
8-(4-methyl-piperazin-1 -yl)-4 oxo—4H~chromene—2~carboxyhc acid hydrochloride

(Reference Example 1) (0.3768 g, 1.16 mmol) was placcd in a 100 mL 3-neck flask under
nitrogen and it was dissolved in 20 mL of DMF. The solution was treated with triethylamine
(0.49mL, 3 .$mmol) followed by HOBT hydrate (0 36g, 2.3mmol) followed by TBTU (0.74 g,-
2.3mmol) and then followed by DMAP (0.020 g). The mixture was stirred for 10 minutes and
10 then it was. treated with 4—a:mno-3-hydroxyphenylmorpholme (Refcrcnce example 21) (0.228
g 1.17 mmol) The mixture was stirred for 15 mmutes and then it was treated with
triethylamine (0.17 mL, 1.2 mmol). The mixture was stirred at room temperature for 42
hours and then it was added to a solution of 50 mL of saturated rac:queous sodium bicarbonate
and 50 mL of water. The mixture was exfractcd 4 times with ethyl acetate, dried over
15 magnesium sulfate, filtered, and concentrated to give 0.834 gram of a purple oil. The oil was
- dissolved in 2 percent methanol in chloroform and it was placed on a silica’ g-el‘colﬁmn (5.5
cm diameter by 10.5 cm long) and eluted with 2 percent methanol in chloroform followed by
5 ‘perce.nt methanot 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
of 248.4 - 249.6°C. Proton COSY NMR and CI mass spectral analyses were consistent for
the desired product (m/z = 465 by positive ion Cl and m/z = 463 by negative ion C).



reaction stirred overnight at roomtenperature. The sol ution was
concentrated in vacuo, the remains were partl ti oned between chloroform/
saturated sodi um bi carbonate, extracted (x3)' wth chloroform drieti7 APR 2006
(MgS™) and concentrated in vacuo to give the crude product. 15
Chr omat ogr aphy on silica (230 - 400 nesh ASTM and eluting ethyl acetate
foll owed by 2.5-5% nethanol/ chloroformgave 190 ng ( % yvyield) of
8- (4- met hy| Wio-0308T2azi nyl ) - N- PCT/SE02/01989
[ 4- (4- mor phol i nyl ) phenyl ] - 4- oxo- 4H benzochr onene- 2- car boxam de as a yel | ow
solid (np 217-218deconposition and nek®7244-247C). LC/ M5 (Mrl) mz = 449. 1
7 APR 2006 WO 03/ 037872 PCT/ SE02/ 01989 -86 Exanple 2

.1 -(4-(2-Met hoxy- phenyl) - pi perazi n-1-yl]-net hanoyl} 8- (4- net hyl - pi perazin
-I -yI) rﬁﬂmﬂﬂ&% 5 This conmpound was prepared from -
8- (4- Met hyI pi perazin-1-yl)-4-oxodH chronmene- 2-carboxylic acid
hydrochl ori de (Reference Exanple 1) and comrercially available 1-(2-
Met hoxy- phenyl ) - pi perazine ({4 via the sane procedure used in exanple
1, yielding a yeIIowsolld z—463 Exanple 3 10 2-{
I-(4-(1 Acetyl - 2, 3- di hydro-| era2|n | -yl }-nmethanoyl ) -8-(4-nme
thyl - pi perazin- I -yi)- chrorren- Hhi SN wd was prepared fram-
8- (4- Met hyl - pi per azi n- -yl -4 0x0- 4H- chro R 2-carboxylic acid
hydrochl ori de (Ref ere’nce Exa 1) and 1-(6-Piperazin-1-yl-2,3-di hydro- 15
i ndol -1 -yl )-ethanone (Referen Exanpl e 8) as pr‘é"};ﬂed in Exanple 1,
yielding a yellow solid. M5 (MH) nlz =-516. APR 2006 WO 03/ 037872

PCT/ SE02/ O%Q(Q%A &%71 p'?ﬁ%%ﬂpn Fy6—4-oxo-4H-chromene-2-carboxyIm acid (5-ethoxy-benzothiazol-2-
yl)-amide.

5 This compound was prepared from 8 (4 Methyl-piperazin-1-yl)-4-oxo-4H-chromene-
2-carboxylic acid hydrochloride (Reference Examplc 1) and commercially available 5-ethoxy-
benzothiazol-2-ylamine (SALOR) as prepared in Example 12, yielding a yellow solid. (55 mg
= 39%), LCMS - m/z =465.3

, Example 24

(;J e o8

10 : : , , :
8-(4-Methyl-piperazin—l-yi)-4-oxo-4H-chromene-2-carboxylic acid (4-bromo'-phgnyl)—amide. .
This compound was prepared from 8-(4-Méthyl-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



Cl CN 2-Chloro-5-(4-{
1-[ 8- (4-net hyl - pi perazin-1-yl)-4-o0xo0-4H chronen- 2-yl ] - net hanoyl }-
p

| perazi n-

8- (4-Meth
hydr ochl o
benzoni tr

1-yl)-benzonitrile. 5 This conpound was prepared from
yl - pi perazin-1-yl ) -4-oxo- 4H chronene- 2-carboxylic acid

r Jﬁgﬁ rence Exanple 1) and 2-chl oro-5-pi per
|Pﬂ?? e?ence Exanple 9) as prepared in Exanple ﬁhypgldln

yellom/solld M5 (MtH) mz = 493. Exaqﬁle 5 10 2-{
1-[ 4- (4- Met hoxy- phenyl) - pi per azi n- | o
anoyl } - 8- (4- et hyl - pi perazin-1-yl)- chronen-4-one. This conpound

-yl]-meth

was prepared from 8-(4-Methyl - pi pg

2- car boxy
avai |l abl e
exanple 1,
03/ 037872
8- (4-Meth
(5-furan-
8- (4-Meth
hydr ochl o
yl -1 H pyr
yel I ow so
8- (4-Meth

razi n-1-yl)-4-oxo- 4H chr onene-

ef erence Exanple 1) and comrerci a
-phenyl) piperazine as prepared
.N(NMFD m z 463. 1 7 APR 200

lic acid hydrochloride (
(Aldrich) 15 1- (4
yielding a yello '
PCT/ SE02/ 01989 - 88 :

yl - pi perazi n-1.-yl) 4- gxo- 4FFc}ro -carboxylic acid

2-yl -1 H pyrazol - 3yl yani de. ’%Bgund was prepar ed

yl - pi perazi n- 1-yl ) -l4- gxo- 4H—chronene car boxylic acid

ri de (Reference Exa e 1) and commercidlly avail able 5-fur

azol - 3-yl am ne (Maybri dge) as prepared in exanple 1, vyieldi

i Brathid ot s s it rgn ¢ et

(4-i nti dazenylayidephenyl ) -
. 8-(4—Methyl-p1perazin—1-yl)-4-oonH-chromcneQ—carboxylxc acid (4-morpholm-4- _' |

5

10

15

20

yl-phenyl)-amide (Example 1) (0.1046 g, 0.2332 mmol) was placed in a 10 mL single neck -
rround 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 sodiurn
hydride (0. 011 g of 95%, 0.44 mmol). The rnucture evolved gas and became a réd solution. It
was stlrred under nitrogen for 20 minutes and then it was treated with iodomethane (0.015
mL, 0.033 g, 0.233 mmol). The mlxture was sealed and stirred at room temperature for 18

hours.

17 APR 2008

g a

Iy
in
6 WO

from

an- 2-
ng a .

The reaction mixturc was qoncentrated to remove most of the DMF (35 Cbath @ 0.5 -

.mm} to give a dark semisolid. It was treated with a few drops of water followed by 10 mL o_f
ethyl acetate. The mixture was dried over magnesiuin sulfate, filtered, and cbncenﬁ'ated to
give 0.0564 gram of a yellow glass. The glass was triturated with diethyl ether, filtered off,
and dried under high vacuum to give 0.0302 g of a tan solid with MP of 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 le 26

@ o



am de. This conpound was prepared from

8- (4- Met hyl - pi perazi n-1-yl)-4-oxo0-4H chronene- 2-carboxylic acid 17 APR 2006
_hydrochl ori de (Reference Exanple 1) and comrercially available 4 15

i m dazol -1 -yl -phenyl am ne (Aldrich) as prepared in Exanple 1, yielding a
"yellow solid. M5 (MtHmz = 430. 1 7 APR 2006 WD 03/037872 PCT/ SE02/ 01989
-89 Exanpl ew@ 0gox7anzMet hyl - pi per azi n- 1-yl ) - 4- oxo- 4H chr oneh€g/SE0@P#sOX Y | C
acid (4-[ 1,2,3]thiadiazol -5-yl- phenyl)-am de. 5 This conpound was prepared
from 8- (4- Met hyl - pi perazi n-1-yl)-4-oxo0= chronene- 2-carboxylic acid
hydrochl ori de (Reference Exanple 1) and 4- fl, 2, 3]thiadiazol -5-yl -

phenyl am n ference anple 1 s prepared_ in Ex | e . yielding a
yel | ow sol gé'g' yl'?%ﬁf‘ﬁ&i%"‘ﬁ’ﬁggqug QC%XWC acmaapmorpl}dlm-i-ﬁ-

8- (4- Met hyF, diyDQmide. N- 1- yl ) - 4- oxo- 4H-.chronene- 2- carboxylic acid 4-( | ,2,3
]t hi adi azol - 5-yl -, benzyl am de. This conpound was prepared from ‘

B- (4- bt hy! - pi pBHESIRROUG 13 brépsgest imm B MFRDIPSEiar g oxe-4Babepmene-

hydrochl aor oERiSER! fafidl ai4 :
(Vaybr i dge) AP s @Ayl i) Reflenp Bl bishi S oL AhFiaine 11 e 1
yi el di ng3Sa(RefesencgBxempled 8) asprepared)in Rxample 15 yieldinga yatipwzolid (130 maR* 8645872
PCT/ SE02/ 0 %ﬁ&;gﬂf@@?l e 10 0 : ' _

8- (4- Met hyl™-pI perazi n-I-yl)-4-oxo-4H chr onene- 2-carboxylic acid

[ 4- (4-acetyl - pi perazin-| - '



yl)-phenyl]-imde. 5 This conpound was prepared from

8- (4- Met hyl - pi perazin-1-yl)-4-oxo-4H chromene- 2-carboxylic acid 1.7 APR 2006
hydrochl oride (Reference Exanple 1) and 1-(4-(4-am no-phenyl)-piperazin-
1-yl]-ethanone (Ref erence Exanple 11) as prepared in Exanple 1, yielding a
yel |l ow solid. _gll H mz = 499. Exanple 11 10 NHS O ~O

8- (4- Met hylwﬁ)“ﬂ@?’é n-1-yl)-4-oxo- 4H- chr omene- 2- car boxy| i KCTAEPH01989

[ 4- (4- et hanesul fonyl - pi perazi n- I-yI)_ enyl]-am de. This conpound was
prepared from 8- (4-Mthyl-piperazin-1- y - 4- 0x0- 4H chronene- 2-carboxylic
acid hydrochl oride (Reference Exanple 1) and 4-(4-nethanesul fonyl - pi perazin
15 1-yl) - phehy, ¢I@Mne (Reference Exanple 12) as prepared in Exanple 1,
yielding a~yelTow solid. M5 (MtH) rﬂz =-526. 1 7 APR 2006 WD 03/037872

PCT/ SE02/ 01989 -91 Exarrpl e 12 ' ‘
8- (4- Met hyl - pi perazin-1-yl)-4.e chronene- 2-carboxylic acid

(2- met hoxy- 4- nor phol i-n- 4-yl - -am de. 5

8- (4- Met hyl - pi perazi n-1-yl) - 4>¢% Mepthe @N carboxylic acid

hydrochl ori de (Reference Exanpgl e 1) 50. @ 0. 35nmol ), HOBt (0.10 g,

0. 7mmol ), TBTU (0.225 g, 0.7 ), 4-(di nethyyramyno) pyridine (0.01 g,
catalytic anount), triethylamne (0.15 nk, 1.Q4 ), and commercially

avai | abl e 2- net hoxy- 4- nor phol i §f- 4-yl - phenyl am ne” (SALOR) (©0.08 g, 0.38mmmvl)
were dissolved in dinmethylformamde (2.5 nL) and stirred at room 10

t enper at ur g(ANRMI- £) dvaadh. It|ng

m xture vvag( e lﬁpsmm?ﬁqm%-r%ﬁﬁlfﬁrggk ﬁlﬁ@gﬁgd}l 312%%04) ,ltnP l?hélg%gd
concent ratﬂtPha'?Y(H)eﬁmd%*acuum and triturated with et her to yield a yel | ow

solid (8p ny, ' 1430 conlpbhfle was'Freépared 430 83-(4-Methyl-piperazin-l-yl)-4-oxo—4H-.chmme‘ne-.
2-carboxyli¢ acid hydrochloride (Reference Example l) and 5- amino-2-morph61in-4-y1-

bcnzomtnle (Reference Example 15) as prepared in Example 12, yielding a yellow solid. (120
mg = 82%), LCMS -m/z=474.5

Example 28

SEROY

8- (4—Methyl-p1perazm— -yl)-4-oxo—4H-chromenc-2 carboxyhc acid (3-fluoro-4-morpholin-4-
yi-phenyl)-axmde .
This compound was‘preparcd from 8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-chromene-
2-carboxylic acid hjrdrochloridc (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



Exanpl e 13 15 8- (4- Met hyl - pi perazi n-1-yl)-4-o0xo-4H chronene- 2- car boxyl i c.
acid (3-chl oro-4-norpholin-4- yl-phenyl)-am de. This conpound was pref)ar ed
from 8- (4- Met hyl - pi perazi n- 1-yi ) - 4- oxo- 4H chr omene- 2- car boxyl i c acild/ APR 2006
hydr ochl ori de (Reference Exanple 1) and conmercially avail able 3-chl oro-

4- nor phol i n- 4-yl - phenyl am ne (Maybridge) as prepared in Exanple 12, vyielding
a yellow 20 solid. (110 ng = 73%, LCVMS - mz = 483.5 1 7 APR 2006 WO

03/ 037872 P@D BEER101989 -92 Exanple 14 PCT/SE02/01989

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

(4-t hi onor phol i n-4-yl - phenyl)-ani de. Sl0thi s conpound was prepared from -

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

hydr ochl ori de (Re£ erence Exanple 1) and 4-thionorpholin-4-yl- phenyl am ne
(Ref erence 13) as prepared in Exanple 12; 'yielding-a yellow solid.
(55 ng = 38%, LCVM5 - mz = 465%.5 Exanple 15 10

8- (4- Met hyl - pi perazi n-1-yl ) -4- gko- 4H chr onene- 2- car boxylic acid

(2, 5-di et hoxy-4- norphol i /T - ghenyl ) -am de. This conpound was prepared
from 8- (4- Met hyl - pi per azi 4- px0>4H chronmene-. 2-carboxylic acid-
hydr ochl ori de (Reference Ex3dnpl® 1) an mrercially available 2,5 15

di et hoxy- 4- nor phol i n- 4-yl - yl ane eh)] as prepared in Exanple 12,
L -
:|~l@ N

yielding a. yellow solid. [(80jng = 509, -l mz\- 537.6 1 7 APR 2006. WO
03/ 037872 PCT/ SE02/ 01989 - ¥°
. T

4-[4-({1-[8-(4-Methyl-piperazin-1-yl}.4-oxo-4H-chromen-2-yl]-methanoyl } -amino)-phenyi]-
piperazine-1-carboxylic acid tert-butyl ester. | ‘
5 This compound was prepared from 8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-chromene-
2-carboxylic acid hydrqchloride.(Reference Example 1) and 4-(4-amino-phenyl)-piperazine-
- l;carbongylic acid tert-butyl ester (Reference Example 17) as prepared in example 12, yielding
a yellow solid. (260 mg = 53%), LCMS -mv/z = 548.6 ' '
Example 30 ‘ |

- E;j | 0_' | K/NH_

10 -

8-(4-Methyl-piperazin-l-yi)-4-oxo-4H-chromcne-2-carboxylic acid (4-piperazin-1-yl-

phenyl)-amide. | ' '

' 4-[4-({1-[8-(4-Methyl-piperazin-1-yl)-4-ox0-4H-chro mcn-z-yi]-rnethano yi}-amino)-

phenyl]-piperazine-1-carboxylic acid fert-butyl ester (Example 29) (160 mg, 0.3.mm'ol) 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 nﬁixturc was concentrated ungier
reduced pressure and triturated with ether and dried under vacuum to yield a tan solid (100

mg, 76%). LCMS/ miz = 448.6



Exanpl e 16 8- (4- Met hyl - pi perazin-I-yl)-4-o0xo-4H chronene-2-carboxylic acid
(4-cyanonet hyl - phenyl)- am de. 5 This conpound was-prepared from 17 APR 2006
8- (4- Met hyl - pi perazin-1-yl)-4-o0xo-4H chronmene- 2-carboxylic acid
hydrochl ori de (Reference Exanple 1) and commercially available (4-

am no- phenylb acetonrtrrle (Aldrich) as prepared in Example 12, vielding a
yel | ow sol i ' Of%qgsvz = 549, LOMS - mz = 403.5 Exanpl e PEF/SE0A989

8- (4- Met hyl - pi perazin-1-yl)-4-o0xo0-4Hc gnene 2-carboxylic acid

(1Hindol -5-yl)-anide. This conpound” prepared from

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

hydrochlorEd fggherence Exanple 1) and commercially available 1H.

i ndol - angﬁg‘?Aldrrch) as prepared in Exanple 12, yielding a yellow .

sol i d. (35 ng = 15 29%, LCVS - m@ = 401.6 Exanple 18 1 7 APR 2006 WO
03/037872 PCT/ SE02/ 01989 -94
8-(4-N@thy|-piperazin-l-yrf- hr onene- 2- car boxylic acid
(4-(1-rorpholin-4-yl- nethano RM dg. This conmpound was prepared
from 8- (4- Met hyl - pi perazi n-1-yl i e- 2- carboxylrc acid

.no- phenyl ) -

nmor phol i n-4-yl - net hanone ( Ref grenge Exarrpl e aN” pr pared |n Exanple 12,
yielding a yellow solid. (21\pg #15%, LCMS - rﬂi;/ 77.6 Exanple 19
8- (4- Met hyl - pi per azi n-1-yl ) - 4- oNo- 4H chr onene- 2- cartoxylic acid

[4- (2, 6-dinmethyl- 10 nDrphoIin ﬂ-yl) phenyl ] -am de. This conpound was

Bt a hyar ob e chelbh plsBainel s e e er e S ‘?r‘é*i'- (2,6
4-yl-phenyl)-amide:

5 6-Methoxy-8-(4-Methyl-piperazin-1 -yl)—4-oxo-4H-chrornene-z-carboxyhc acid
hydrochloride (Reference Example 2) (3.0g, 8.5 mmol), TBTU (5.5g, 17 mmol}, 1-
hydroxybenztriazole (2.6g, 17 mmol), 4-dimeth)rlaminopyridine {0.05g, catalytic) and
commercially available 4-morpholin-4-)r1-anilinc (1.66g, 9.3 mmol) were dissolved in '
dimethylformamide (100 mL). Triethylamine (3.5 mL, 25 mmol was added and this ndixture_

.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 th). The organic layer was separated, dried (N2;SO4), vacuum-filtered and
concentrated under vacuum. The residue was purified by chromatography on silica eluted with 2- B
5% methanol in chloroform and then triturated Wlth ether to yield a yellow powdcr (l6g= 39%)

15 LCMS m/z=479.5 mp = 234-236°C.

Example 32
')

0

GRS O W
|

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



di et hyl - nor phol i n- 44yl ) - phenyl am ne (Maybri dge) as prepared in Exanple 12,
yiel'ding a yellowsolid. (60 my = 429, LCM5 - mz = 477.6 15 Exanphq @ 2006
8- (4- Met hyl - pi perazi n-1-yl) - 4- oxo- 4H chr onene- 2- car boxylic acid

[ 4- (4-fl uoro-phenoxy)- phenyl]-am de. This conpound was prepared from

8- (4- Met hyl - pi perazin-1-yl)-4-o0xo-4H chronene- 20 2-carboxylic acid

hydr ochl or i #0 ¢3R378t ence Exanple 1) and conmerci al ly avai PabbE2#1984 1 7 APR
2006 WO 03/037872 PCT/ SE02/ 01989 -95 fl uoro- phenoxy) - phenyl am ne (Maybri dge)
as prepared in Exanpl e 12 yielding a yd3-ow solid. (110 ng = 77%, LCMS -
m z 475.6 Exanple 21 |

8- (4 Met hyl - pi pera2| n-1 - hol i n- benzooxazol 2-yl)-chromen- 4-
one. 8- (4 PRSEHN-1-pY-pbsny ilqn‘rwq (Fyfefmc a&%snniﬂl%)ms Brresred I exampis:ly ViFldingei d

hydr ochl ori 4 0.532 g, 1.85mmvl) was placed in a 25
mL 3- neck fy?ﬁgﬁﬁﬁ%dﬁ%?ﬂﬁﬁ@%ﬁh&angséreat ed with PPA (6 g). The m xture was
t hen treat gkaniplé3x he prepared internediate :
4- am no- 3- hydr oxyphenyl nor phol i ne (@ 43 g of -85% pure, -2mmol). The 10

m xture was stirred and heated in aff oil bath to 205C for '3 hours to give a
dark liquid. The mxture w g0 roomtenperature. and treated with
10 nL of water to give a dark . The solution was slowy neutralized
with | N-aqueous sodi um hydr oxi : asMid formed. The solid was
col l ected, washed several r, dried, and vacuumdried at
roomtenperature to give 0.65 a bl &k sv > NFI:S\I( 10%ve0OH in CHC13 15
on Si @2) showed 2 mmj or corrpor‘gnt at Rrr0.5 and geverlal | ower Rf m nor
conponents. The solid was trit ed with saturat Z'“d\ﬁ@heous sodi um

bi carbonate at roomtenperature.| It was filtered off, washed several tines
with water, and air dried to give 0,65 g of a dark' gray solid. TLC showed
the sane scmmemsx;t &(&Rﬁ&ypﬁn@&hﬂﬂ&Lw)-4-m8H&hﬁm{ohah-ﬁMkylﬁ:l aRid{beme-a1 e = 447

. by positive ion e .= 446 by negative ion C. The solid was
di ssol ved iHPE hﬁéﬂf’re\’ﬂ&‘?rg' e .

" This compound was prepared from 6-Methoxy-8-(4-methyl-piperazin-1-yl)-4-oxo4H- .
chromene-2-carboxylic acid hydrochloride (Reference Example 2) and cormnerciallf |
ava.llable 3-chloro-4-morpholin-4-yl-phenylamine (Maybridge) as prepared in Example 12,

10 yielding a yellow solid. (4Smg 31%) LCMS - m/z=513.5

" Example 34

(lj A

6-Mctho:'cy-.S-(4-methyl-piperazin-1-yl)-4-oxo-4H-chr6mene~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-oxo-4H-
chromcne-Z-carboxyhc acid hydrochlondc (Reference Example 2) and 3- ﬂuoro-4-morphohn-
4- -yl-phenylamine (Reference Example 16) as prepared in Example 12, yielding a yellow
solid. (55mg= 61%), LCMS - m/z = 497.5



20 in chloroformand it was chromatographed on a Megabond Elute silica gel
colum (10 g of SiQ2) using 2% nmethanol in chloroform The slightly]fapRren
Rr yel |l ow conponent was concentrated to give 0.0188 g of a yellow solid.
mass spectral analysis showed mie = 447 as the base peak by positive ion
Cl. The solid was recrystallized in nethanol to give 0.0178 of a yellow
solid V\,ith‘ﬁopr’éq"'fq-'ﬁg poi nt of 158.1-158.8C. Proton NWR (EE)E?%?")&%& Cl mass
25 spectral anal yses were consi stent f?é the desired product (nmlz = 447 base
peak by positive ion Cl and miz = 446 hse peak by negative ion C). 17
APR 2006 WO 03/037872 PCT/ SE02/ 01989 -96 Exanple 22

8- (4- Met hyl.- ni zin-1-yl)-4-oxo0-4H chronene- 2-carboxylic acid

(2- hydroxytmg'%ibl i n- 4-yl-phenyl)-am de. 5 ’

8- (4- net hyl - pi perazi n-1-yl) - 4- oxo- 48+ chr onene- 2- car boxylic acid

hydrochl oride” (Reference Exanple 1 (0.3768 g, 1.16 mmol) was placed in a
100 nL 3-neck flask under~ ni i a®” di ssol ved in 20 nL of DW.
The solution was treated with amge 10.49n, 3.5mml) followed by
HOST hydrate (0.36g, 2.3mmol) d™ 0.74 g,. 2.3mmol) and then
foll owed by DVAP (0.020 g). Theym xtureywas red for 10 m nutes and 10

then it was treated wth 4-anyho>38- hydr oxyphe¥ gt phol i ne (Reference
exanple 21) (0.228 g, 1.17 )] The m xture wag$ stirred for 15 mnutes
and then it was treated with tNTethylamne (0.17 7 1.2 mmol ). The m xture

was stirred at roomterrperaturelfor 42 hours and then it was added to a
solution of 50 nL of saturated aqueous sodi um bicarbonate and 50 nL of

wat er . Theb-Mehoxy-8-(4methybripemeinddyr4oxadsl-chiremenst garboxylic apid(2-methaxy-over 15

magnesi umﬁﬁ%g%?_yﬂ‘_'ﬂeﬁﬁf_mdeand concentrated to give 0.834 gramof a purple

oil. The ol i ssolved in 2 percent nmethanol in chloroformand it was

pl aced oh a si |Thiscogwpundoyagpreppamd Sromebrmgthanie 8 <f-Meshyl pirsrazin-1-pardioxandti- el ut ed
with 2 per Bt J N f g, . hanol in
&ﬁ%%n@?e{lfc&%}d%é d&lﬂydwciﬁoﬁﬁ%ﬁe%ﬁr&%%rg 1{__: g? aﬁecro%d

chloroform raction was concentrate Ive gram of an
or ange- y el #veilablol-indthoXhé-mogpliclinvied -pliesydanhive (S ALOR)es psapeted if Exameleel?, t hr ough a

medi um Zonéga&ghgg%% I?ogiﬁ.v\(égﬁﬂe—‘|3’8°/ﬁpﬂ¢191§r19r9’9U5%3d to a few n1 vol ume as a

solid for
Example 36 _

/0

Helnae

10
6-Methoxy-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid (4-
thiomorpholin-4-yl-pheny!)-amide. o

This comﬁound was prepared from 6-methoxy-8-(4-Methyl-piperazin-1-yl)-4-oxc-4H-
chromene-2-carboxylic acid hydrochloride (Reference Example 2) and 4-thiomorpholin—4-yl-

15 phenylamine (Reference Example 13) as prepared in Example 12, yielding a 'yellc_)w solid.

(99mg = 71%), LCMS - m/z = 495.5



filtered off, washed with nethanol, and air dried to give 0.1613 gramof a

tan solid with MP of 248.4 - 249.6C. Proton COSY NMR and Cl mass spegiappbos

~anal yses were consistent for the desired product (mz = 465 by positive ion

Cl and mlz = 463 by negative ion Cl). 1 7 APR 2006 WD 031037872

PCT/ SE02/ 01989 -97 Exanple 23

8- (4- Met hyl wpiopesreni n-| -yl ) - 4- oxo- 4l t - chr onmene- 2- car boxy|prar/suel 989

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

8- (4- Met hyl - pi perazin-1-yl)-4-oxo- 4H chrpggerene= 2-carboxylic acid _

hydrochl ori de (Reference Exanple 1) and commercially avail abl e 5-et hoxy-

benzot hi azol - 2-yl am ne (SALOR) as prepared in Exanple. 12, yielding a yell ow

solid. (55HEmample3d9% ,LCVM5 - nmz = 465.3 Exanple 24 10 :

8- (4- Met hyl - pi per azi n-1-yl) - 4- oxo- ﬂ—l— chronene- 2-carboxylic acid

(4-brono- phenyl )-am de. This conpgund was prepared from

8- (4- Met hyl - pi per azi.n-| - yLfd..oQ-4 chr onene 2-carboxylic acid

hydr ochl ori de (Reference ‘Exa @ gnd comercially avail abl e 4-brono-

phenyl'am ne (Al drich) as preparetiN p-Exxpl 642, yielding a yellow solid.

(1.0 g = 75%, 15 LCNMB - mz =|4424 H 5 1 7 APR 2006 WO 03/037872

PCT/ SE02/ 01989 -98 8- (4- Met hy erazi @1 - ' chr onene- 2- car boxylic

aci d net hyl - (4-nor phol i n-4-yl|- pHenyl)amide.

8- (4- Met hyl - pi perazin-1-yl)- -4H chronene- 2-c¢ ylic acid

(4-norpholin-4- 5 yl-phenyl)-aml de (Exanple 1) (0.2046 g, 0.2332 nmol) was

pl aced in a 10 nL single neck . - . :
6-Methoxy-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid [4-(2,6-

dimethyl-morpholin-4-y!}-phenyl}-amide. ‘

5 This compound was prepared from 6-methoxjr-8-(4-Methyl-piperazi1;—l-ylj-4-oxo—-4H- -
chromene-2-carboxylic acid hydrochloride (Refe;'en'cc i’:‘.xample 2) and commercially
available 4-(2,6-dimethyl-morpholin-4-yl)-phenylamine (Maybridge) as prepared in Example
12, yielding a yellow solid. (70mg = 49%), LCMS - m/z = 50?.5



round flask under nitrogen. The solid was dissolved in 2.8 nL of anhydrous
DMF. The vyellow solution was stirred at roomtenperature and treated7wpR b6
one portion of sodium hydride (0.011 g of 95% 0.44 mol). The m xture

evol ved gas and becane a red solution. It was stirred under nitrogen for 20
m nutes an i+, was treated with i odonmet hane (0.015 33 g,

0. 233 Mol %btﬂﬁgﬁ% xture was sealed and stirred at room 'grgrrpmg(r’zé@ﬁérge for 18
hours. The reaction mxture was concenypated to renove nost of the DMF (35 C
bath @0.5 nun) to give a dark semsolld It was treated with a few drops
of water followed by 10 mL of ethyl acetate. The m xture was dried over
magnesi um gﬁ,{,@‘@gs filtered, and concentrated to 15. give 0.0564 gram of a
yel | ow gl aSs e glass was triturated with di ethyl ether, filtered off,

and dried under high vacuumto gi @ 0.0302 g of a tan SO|Id with MP of 245.0
- 246.8 C.  Proton NMR andoCl _was pectral analy were consi stent for the
desired product (mz = 463 |
WO 03/ 037872 PCT/ SEO2/ 01989

) @ i tjl ve ion cl).i?ple262017APR2006
| N N
8- (4- Met hyl -pi perazin-1-yl)-4- xo-QH—cro pne=f- car’boxyl i ¢ acid :
(3-norphol i n-4-yl - phenyl)-a . Thi soconsQupd was prepared from
8- (4- Met hyl - pi pera2|n | -yl) - -o -4H chronmené- 2-carboxylic acid
hydrochl ori de (Reference Exakj 1) and 3-norpholin-4-yl-phenyl amne 5
(Reference Exanple 18) as pre red in Exanple 12, yielding a yellow solid.
(120 ng = 86%, LCMS - mz - 449.5 1 7 APR 2006 V\D 03/ 037872 PCT/ SE02/ 01989
;‘g?g (E?(g?g%ﬁ'{)%k?xﬁé 'F?Eﬁ yﬂ ﬁ)egzxgelr-ﬁihnox%-flﬁ ghrélmgn)é & _cad oxy AL (e.i-morpﬁglboxyl e
~ 4-yl-phenyl)- axmde : :

5 This compound was prepared from 6-mcthoxy—8 (4-Methyl-p1perazm- -yl)—4-0xo-4H-
chromene-2-carboxylic acid hydrochloride (R.eference Example 2) and 3-morpholin-4-yl-
. phenylamne (Reference Example 18) as prepared in Example 12, yielding a yellow solid..
(80mg = 60%), LCMS - m/z = 479 5

Example 39

[;j .9‘ U,

6-Methc_}xy-s-(4-mcthyl-piperazin—I-yi)-4-oxo-4H-6hromene—2-¢arboxylic acid {4-[4-(2-
hydroxy—ethyl)-pipérazin-l -y!]}-phenyl}-amide. ‘

10

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~amiﬁo-
15 phenyl)-piperazin-1-yl]-¢thanol (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 ‘



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 17 APR 2006
-hydrochl ori de (Reference Exanple 1) and 5-am no-2-norpholin-4-yl-
benzonitrile (Reference Exanple 15) as prepared in Exanple 12, yielding a
yellow solid. (120 ng = 82%, LCVMS - mz = 474:5 Exanple 28 10

8- (4- Met hyl wpiopesrsmi n- 1- yl ) - 4- oxo- 4H chr onene- 2- car boxy| i rCTesE0E61989
(3-fluom 4- nor phol i n-4- yl -phenyl)-am de. This conpound was prepared from

8- (4- Met hyl - pi perazin-1-yl)-4-oxo- 4H ebdbirene- 2-carboxylic acid

hydr ochl ori de (Reference Exanple 1) and 3-fl uoro-4-norpholin-4-yl 15
phenyl am ne (Reference Exanple 16) as prepared in exanple 12, yielding a

yel | ow sol Exampled®0 ng = 83%, LCMS - miz = 467.6-1 7 APR 2006 WD 03/ 037872
PCT/ SE02/ 01989 -101 Exanple 29 4-44-({
1-[8-(4-N®thy|-piperazin-h-yl),4-'xo-4H-chronen-2:yI]-nethanoyl}-anino)-phen
yl ]- .pi perazi ne-|-car boxyf\e as| en- butyl ester. 5 This conpound was

pr epar ed fron18-(4-thhyprﬂ=;‘ 1-yl)-4-o0xo0-4H chronmene- 2-carboxylic
aci d hydrochl ori de (ReferentegsE S *R0- phenyl ) - pi pera. zi ne-

1-carboxylic acid lert-butyl ("fer~ | ef17) as prepared in
exanple 12, yielding a yel oIid.0(26 e 899~ LCVM5 - mz = 548.6
Exanpl e 30 10 8-(4- Met hyl - p} per zin-1-y|)-4-0Xo'4H—chronene-2-carboxyLic
acid (4-piperazin-1-yl- phe -ami de. 4-(4({ ©

| - [ 8- (4- Met hyl - pi perazin-1-yl)-4-oxo-4H chronmen- 2-yl | - net hanoyl }-amno) -
phenyl ] - pi perazine-1-carboxylic acid tert-butyl ester (Exanple 29) (160 ng,
0.3 mmol ) &vdethoxy-8-(4-methyl-piperazin-1-yi)-4-oxo-4H-chromene-2-carboxylic acid [4-(1-

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

S This compound was preparad from 6-m=thoxy—8-(4-Methyl-piperazin-1-yI)-4-oxo-4H;
chromenc-Z-carbplei&: acid hydrochloride (Referencc Example 2) and 1-(4-amino-phenyl)-1-
'morpholin-4-y1'-mctha.none (Reference Example 14) as ;irgpared in Example 12, yi:elding a
yellow solid. (170mg = 80%), LCMS - m/z = 507.5
E".xample 41

(;j -O " CN O-

6-Methoxy;8-(4-methyl-pi§erazin- 1-y1}-4-oxo-4H-chromene-2-carboxylic acid (3-cyano-4-

10

_ morpholin#yl-ﬁhenyl);arnide. _
This compound was prepared from 6-methoxy—8-(4—Mcthyl-piperazin-l~yl)-4-oxo-4H—
chromene-2-carboxylic acid hydxoch}oride (Reference Example 2) and 5-amino-2-morpholin—
15 4-yl-benzonitrile (Reference Example 15) as prépared in Example 12, yielding a yellow solid.
(120mg = 57%), LCMS - m/z = 504.5 '



15 dissolved ethyl acetate (20 nlL) and cooled to OC. HCI gas was bubbled in
slowly for 2 minutes. A solid began to precipitate. Mthanol (3-4 ml)7 ARR2006
added to dissolve this solid and HO gas was bubbled in for another 2

m nutes. The m xture was concentrated under reduced pressure and triturated
W th ether and dried under vacuumto yield a tan solid (100 , 769@ LGS/
mz = 448. YQO¥3ABR 2006 WO 03/ 037872 PCT/ SE02/ 01989 - 10ZCEREMMIE® 31
6-thhoxy 8- (4- net hyl - pi perazi n-1-yl) - 4- oxo- 4H chr onene- 2- carboxyllc aC|d
(4-norpholin- 4-yl-phenyl)-amde: 5 -108 -

6- Met hoxy- 8- (4- Met hyl - pi perazi n-1-yl)-4-o0xo-4H chronene- 2- car boxyl i c aC|d
hydr ochl oride (Reference Exanple 2) (3.0g, 85 muol), TBTU (5.5g, 17 nmol),
1- hydroxygéﬁﬂﬂﬁﬁézole (2.6g,17 mmol ), 4-dinethyl am nopyri di ne (0. 05g, ‘
catalytic) and comercially avgilable 4-norpholin-4-yl-aniline (1.66g, 9.3
mol ) were .di ssolved in_ dinmethjl formami de (100 nL). Triethylanine (3.5 ni,
25 mmol was added and A Rise~ T .10 stirred at roomtenperature for 17
hours. The reaction m xtu »s clncentrated under vacuum and the residue

B and saturated aqueous sodi um
ganlc | aller eparated; dried (Na2SO4),

vacuumfiltered and conc ted unrder e resi due was purified by

chr omat ogr aphy on silicazjd with 2- 5% ne ha |n chl orof orm and t hen

triturated with ether toy d a yell ow powder 9% 15 LCMB - mz
479.5 rap = 234-236 C. Exrrple 32 N8 0O

6 Met hoxy- 8- (4- net hyl - pi per azi n-1-yl) - 4- oxo- 4H—chr09\ene 2- car boxyl i ¢ aci d

(4-(4- net lgxgnf{aqk M &K soemetﬁﬂ erizm.vwmntﬁimaﬁm f&emoa}conpound

was prepar om 6- Mef hoxy- 8- vyl - pi perazi n- I-yI 0Xx0-4
chr onene- 2“&1&?13@?91’11'81!’&@?1&3‘#\ Gemcdﬁlidd@“{:'m'f esfEnce 'Exanpl e 2) and

4- (4- met Banesulfi@RYhethoxy-§- -(4-methyl-piperazin-1-yI)-4-oxo-4H-chromene-2-carboxylic acid
hydrochloride (Reference Exampie 2} (1.04 g, 2.93 mmol) was placed in a 250. ml 3-neck
flask under nifrogen and it was dissolved in 50 ml of DMF. The solunon was treated with
triethylamine (1.22 mL, 8.79 mmol) followed by HOBT hydrate (O 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 tfeated with 4-(4-Amino-phenyl)-piperazine-1-

bi carbonate (50 nlL). The or

carboxylic acid tert-butyl ester (Reference Example 17) (0 81 g, 2.9 mmol). The mixture was
stlrred for 15 minutes and then it was treated thh triethylamine (0.41 mL, 2.9 mmol) The
mixture was stirred at room temperature for 18 hours and then it was concentrated (1 mm Hg
pressure, 45 C bath) to give a dark liquid. The concentrate was treated with 80 mL of
15 saturated aqueous sodium bicarbonate and extracted with ethyl acetate forming a su.'spcnded
yellow solid in the organic layer. The solid was filtered off, washed with diethyl ether,
washed with water, and vacuum dried (0.1mm Hg pressure @ 25C) to give 0.36 gram of a
yellow solid, M.P. = 232.3-232.8 C. )
‘ Proton NMR and CI mass spectral analyses were consistent for the desired product
20 (m/e=578 by positive ion CI and m/e = 576 by negative ion CI).
The aqueous layer was extracted twice with ethy! acetate, dried over magnesium sulfate,
filtered, and concentrated to give 1.35 gram of a dark semisolid. It was triturated with diethyl
cther and allowed to stand at réom temperature as 2 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).



1 7 APR 2006 WD 03/037872 PCT/ SE02/ 01989 -103 pi perazin-1-yl)-phenyl am ne
(Reference Exanple 12) as prepared in exanple. 1, yielding a vyellowSgR Hig
GUMS (ElI, M+) mlz = 556 Exanple 33 O 5

6- Met hoxy- 8- (4- Met hyl - pi per azi n-1-yl) - 4- oxo- 4H chr onene- 2- carboxylic acid
(3-chl oro-4- norpholin-4-yl-phenyl)-am de. This conmpound was prepared from
6- Met hoxy- 8whasmestryl - pi perazit-1-yl)-4-oxo-4H . chr ommasten@ntsoxyl i c
acid hydrochl oride (Reference Exanple 2) and conmercially avail abl e

3-chl oro- 4- nor phol i n-4-yl - phenyl am ne (J]aybri dge) as prepared in Exanple 12,
10 yielding a yellow solid. (45my = 31% LCMS - mz = 513.5 Exanple 34

6- Met hoxy- 8- (4- net hyl - pi perazin-1-yl)-4-o0xo-4H chronene- 2-carboxylic acid
(3-fluoro-4xa gﬁxﬂin-4-y|-pheny|)-anode. 15 This conmpound was prepared
from 6- met hoxy- 8- (4- Met hyl - pi perazi n-1-yl)-4-o0xo-4H, chronene-2-carboxylic
aci d hydrochl ori de (Reference Exanpfie 2) and 3-fl uoro-4-norpholin

4-yl| - phenyl ani ne (F@feren%g 6) as prepared in Exanple 12, yielding
a yellow solid. (55ng= 61%, z = 497.5°1 7 APR 2006 WO 03/ 037872
PCT/ SE02/ 01989 -104 Exanple -3 N

6- Met hoxy- 8- (4- net hyl - pi per azi n] 1- y@) 4f oxo hr omene- 2- car boxylic acid

(2- met hoxy-4-. nor phol i n-4- yl ixzp) anpde: Q_s_eQnpound was prepared
era

from 6- met hoxy- 8- (4- Met hyl - in-1-yl)-4-0xo-%H ¢hronene-2-carboxylic
aci d hydrochl oride (F@ference le 2) and co cimily avail able
2- met hoxy- 4- nor phol i n- 4-yl - phen Iam ne (SALOR) as prepared in Exanple 12,

6-Methoxy—8-t4-methyl-p1peramn— -yi)-4-oxo-4H—chromene-2-carboxyhc acid (4-p1pe1jazm-
-yI-phenyl)-anude .

5 The 4-{4 ({1 [6-Methoxy-8 (4-methyl-p1perazm 1-yl)-4-0x0-4H-chromen-2-yl]-
methanoyl}-ammo)-phenyl]-pxperazmc-l-carboxyhc acid tert-butyl ester (Example 42) (0.792
gram, 1.37 mmol) was placed in a 50 m! 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 -
mumol) to give a dark solution and it was stirred at room temperature for 18 hours. It was

10 concentrated to give a brown foam. The foam was treated with 30 ml of saturated aqueous
sodium bicarbonate and it was stirred at room temperature as a yetlow solid formed. The solid
was filtered pﬂ', waéhed several times with water, air dded and drieq under high vacuum (0.1 |
mm Hg pressure) to give 0.493 gram of a yellow solid, M.P. = 203.6-204.7 C.

- ) Proton NMR and CI mass spectral aﬁaly_s.es were co'nsisterit for the desired product

15 (m/z =478 by positive ion CI and m/z = 476 by negative ion CI). - '

Exampledd-54

The foIlowingvexﬁmples were prepared in parallel by acylation of 6-methoxy-8-(4-
methyl-piperazin-1 ;yl)-4-o:_co~4H-chromenc-2-carboxylic acid (4-piperazin-1-yl-phenyl)-
amide (Example 43) in an Argonaut Quest synthesizer.

20 - The piperazine side chain was derivatized in parallel fashion using eleven different

' commercially available acylatfng 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
hmol) of the starting N-H piperazine and 3ml of methylene chloride followed by 4
equivalents (0.08 mmol) of PS-DIEA resin (diisopropylbenzylamine PS resin) to scavenge

25 HCI. Each tube was then tré_ated with an acyl chloride, sulfony! chloride, or isocyanate (2

equivalents of each) followed by a littie more methylene chloride. The tubes were sealed



yielding a yellow solid. (55ng = 38%, LCM5 - mfz = 510.5 Exanple 36 10

6- Met hoxy- 8- (4- met hyl - pi per azi n- 1-yl ) - 4- oxo- 4H chr omene- 2- car boxy!l i c1 agipdl 1006
(4- thionorpholin-4-yl-phenyl)-amde. This conpound was prepared from

6- met hoxy- 8- (4- Met hyl - pi perazi n-1-yl)-4-o0xo-4H chronene-2-carboxylic acid
hydrochl ori de (Reference Exanple 2) and 4-thionorpholin-4-yl- 15 phenyl am ne
(Ref er ence YRA&H®213) as prepared in Exanple 12, vyi el di F&TEERAPSw sol i d.
(99mMg = 71 %, LCMS - mz - 495.5 1 7 APR 2006 WD 03/037872 PCT/ SE02/ 01989
-105 Exanple 37 -110 - _

6- Met hoxy- 8- (4- net hyl - pi per azi n-1-yl) - 4- oxo- 4H chr onene- 2-car boxylic acid
[4-(2,6- dinethyl-norphaqlin-4-yl)-phenyl]-amde._5 This conpound was

prepar ed f HeSSF BiTpganpdstieed for ﬂ/é@‘l‘f? pLgpdemRer Hune. The)mixtugsssves then opened

chronene- 2; i d I . : g 2‘? .
commercially a%ﬁ%%?éem4- ?@yggﬁgﬂqsh%@rér p gfsig{r%-ﬁ%-ryl ; H— pherny a?n@ﬁse

( Maybr i dgelesia}topcapageady exceBetyiating orlsplfonatiag thiagent.ahy @iiktuves sptei sdaled #dny =
A9% ¢ SO il 3 R s ch BR8P ok B YR Wi
6- Met hox - Bhd grodietstwere ¢hapeterizéd bylHPILG mdssapectriabimahysis apd aer-fomdheoby| i ¢ aci d

3-nor pholin- 4-vyl-phen -am.de. 5 This, conpound s .prepared from
o o BiSatar tln S0 SRY B BT e Cmboiids SR ORI o ST o8 | ¢ aci d
hydr ochl-or asigy foRedt@meatien &AW recegior Binding affaites @hd stiedtivities, Phenyl ami ne

(Reference_Exanple 18) as prepared in Exanple 12, yielding a yellow solid.
(somzeowﬂgﬁﬁ- mz = 479.5 - -

/o@\):ﬁ%“ _-
AT

' N
T T
. _ : )
10 6-Methoxy-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid [4-(4-
propionyl-piperazin-1-yl)-phenyl]-amide. ,

This compound was prepared from 6-methoxy-8-(4—methyl-pipcrazin-1-y1)-4-ox6—4H- _
chromene-2 -carboxylic acid (4-piperazin-1-yl-pheny!)-amide (Example 435 and cbm'nicrcialiy
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 . :
[ j K/N\
N oS /\
o
6-Methoxy-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid [4-(4-ethane

sulfonyl-piperazin-1-yl)-pheny!]-amide. MS - base peak at m/z =570 by positive ion CI



Exanpl e 39 10

6- Met hoxy- 8- (4- met hyl - pi perazin-1-yl)-4-o0xo-4H chronene- 2- 6ar boxyl i c ﬁ?iﬁ‘g 2008
{4-[4-(2- hydroxy-ethyl)-piperazin-1-yl]-phenyl,}-amde. This conmpound %
prepared from 6-net hoxy- 8- (4- Met hyl - pi perazi n-1-yl) - 4-oxo0-4H

chronmene- 2-carboxylic acid hydrochl oride (Reference Exanple 2) and

2-[ 4- (4- am oo (B3penyl ) - pi perazi n-1-yl ] - et hanol (Ref er eneerkzx@mpise 19) as
prepared in Exanple 12, yielding a yellow solid. (80ng = 60%. np =
211.5-212.2 (dec.), MS - base peak at miml =492 by positive ion and niz =490
by negative ion d 1 7 APR 2006 WO 03/037872. PCT/ SE02/ 01989 -107 Exanple 40
6- Met hoxy- 8- (4- net hyl - pi perazi n-1-yl)-4-oxo-4H chronene- 2- carboxylic acid
(4- (1- nor phol i rFhis-opmpevndeasepdppeeg firom/d-methak y+8-(4-Bnetyl-pipennipd yiEd-oms4Hr epar ed

from6-nmeth - 8- (¥4- - bi per.azin- 1- - chr ne-2car boxylic
aci d hydr ocﬁ?écl)“rll 5%’?&5&@‘4@3@%@@%%%%% Raeﬁgl)'%?%igﬁqlﬁqg %@F%@gmff}’

mor phol i n- 4awaliatiedtimamifony! CRloaide(] éridh) siapiecpaiallel amthasie patststdiabovexanpl e 12,

yi el di ng aﬁell w solid. (170mg = 80%, LCM5 - nlz = 507.5 Exanple 41 10

6- Met hoxy- 8—{—945'§=§3§Jéyl - pi per azi n- 1-yl ) - 4- oxo- 4H- chr omene- 2- car boxyl i c acid
(3-cyano-4- .norpholin-4-yl-phenyld-am de. This conpound was prepared from

6- met hoxy- 8- (4- Met hyl - pi pgr azi n- 1yl ) - 4- oxo- 44 chronene- 2- car boxylic acid
hydr ochl ori de ( Reference” and 5-am no- 2-nor pholin- 15

4-yl -benzonitrile (Referenc 15), as prepared in Exanple 12, yielding
a yellow solid, (120ng = 57 04.5 1.7 APR 2006 WD 03/037872

PCT/ SE02/ 01989 N 0 /ﬁ
N

SN
7\
| o"%

6-Methoxy-8-(4-mcthyl-piperazin-1-yl)—4-oxo-4H-chrompne-2-carboxylic acid [4-(4-
dimethy! sulfamoyl-piperazin-1-yl)-phenyl]-amide. | ,

| This compound was prepared from 6-methoxy-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-
chromene-2-carboxylic acid (4-piperazin-1-yl-phenyl)-amide (Example 43)'and commercially
10 available dimethylsulfamoyl chloride (Aldrich) via the barallel synthesis described above. MS
.- base peak at.m/z =585 by positive ion CI ' ‘

Example 47 |

0

0

: N '
“T L
N 0
J Q0
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N k/ ?]/N\

l .

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

This compound was prepared from 6-methoxy-8-(4-methyl-piperazin-1-yl)-4-ox0-4H-
chromene-2-carboxylic acid (4-piperazin-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



-108 Exanole 42 -Ir 4-(4-((1-[6-Methoxy-8-(4-nethyl-piperazin- |

-yl )-4-0x0-4H chronen- 2-yl ] - met hanoyl } 17 APR 2006
am no) - phenyl ] - pi perazi ne-1-carboxylic acid tert-butyl ester. 5 The

6- met hoxy- 8- (4- met hyl - pi per azi n-1-yl) - 4- oxo- 4H chr onene- 2- carboxylic acid
hydrochl ori de (Reference Exanple 2) (1.04 g, 2.93 mmol ) was placed in a 250
m 3-neck YP4¥'tder nitrogen and it was dissolved in SOTREMRINE  The
solution was treated with triethylamne (1.22 nL, 8.79 nmol) foll owed by
HOST hydrate -(0.90 g, 5.9 mmol) foIIoméHz‘by TBTU (1.88 g, 5.9 mmol ) and
then foll owed by DVAP (0.056 g, 0.46 mmol). The m xture 10 was stirred for
10 ninutesEgndlgggn it was treated with 4-(4-Am no-phenyl) - pi perazi ne-1 -

car boxyl i c=3 rn-butyl ester (Reference Exanple 17) (0.81 g, 2.9 nmol).
The m xture was stirred for 150m nutes and then it was treated with
triethylamne (0.41 ni, 42.9_ mo The mxture was stirred at room
tenperature for 18 houfs f ' it was concentrated (1 mmHg pressure, 45
C bath) .to give a dark |iquig ¢ copcentrate was treated with 80 nL of 15
sat urat ed aqueous sodi um bigar bohatg  ang” eéX{racted with ethyl acetate
form ng a suspended yello i-q thg ganic layer. The solid was
filtered off, washed w thgdiet hyl elCher, ith water, and vacuum
dried (0.1nm Hg pressure ZESCQ to give 0.3¢ grgmof a vyellowsolid, MP.
= 232.3-232.8 C. Proton NVRyand Cl nmass spectr Mses were consi stent
for the desired product 20|(me = 578 by positive/don™et"and me = 576 by
negative ion C). The aqueous |ayer was extracted Pwice with et hyl acetate,

dried over, ppgpggi Igfat fi ef.na 'ﬂﬁﬁE \h Qgh ive 1.35 gram
of a dark % ] sgﬁ g olg‘y ’ \ Esn(]:r\etﬂpidtptlﬁreglat%irer_‘dpe/’\?t ;;1518%2{1 y E@?@r&langogﬁl owed to
stand at raunexphepd-piperazineab-carbexplicdcifl gthyladiideThe solid was filtered of f,
washed with di - r ri I at ive
0. 4816 \é\@r) am of a Zégmééﬁ%(msggﬁ%%_ﬁ?%mﬁgg%ggggﬁ-&r%%h§: ysgisal'%%o%gﬁgi’ st ent
for the dediromsthesZrachosylicdeldd4-piferiml-yl-pieayl)amide (Braniple AR tInmesiaBy by
negative | agrgilagle) éthy.‘} is?:cyAaﬁa e %gﬁgcl\ll)\l\)lig %{: 8&%@5 %yn%?eysﬁlgsoc%ﬁgc} a 80%_'»:.

MS - base peak at m/z =549 by positive ion CL. :

Example 49 . '

>y

| o |
N. . ©O ’
(] SWe
0 | | | | | 0 :
4-[4-({1-[6-Methoxy-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromen-2-yl]-methanoyl }-.
amino)-phenyl]-piperazine-1-carboxylic acid cyclohexylamide.
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 paralilel synthesis described above. MS -
base peak at m/z =603 by positive ion CI '



-109 Exanpl e 43

6- Met hoxy- 8- (4- net hyl - pi perazi n-1-yl ) - 4- oxo- 4H- chr onene- 2- car boxyl i ¢ 1at AR 2006
(4-pi perazin- 1-yl-phenyl)-amde. 5 The 4-[4-({

1- [ 6- Met hoxy- 8- (4- net hyl - pi perazi n- 1-yl ) - 4- oxo- 4Hchr onen- 2-yl ] -

met hanoyl } - am no) - phenyl | - pi perazi ne-|-carboxylic acid tert-butyl ester
(Exanmpl e 42wa@03%2: gram 1.37 mmol) was placed in a 50 atT/spandsd | ask
under nitrogen and it was dissolved in 15 m of nethylene chloride. The
solution was treated with 15 m of triflyproacetic acid (195 mmol) to give
a dark solution and it was stirred at roomtenperature for 18 hours. It was
10 concentrated to give a brown foam The foamwas treated with 30 nl of

sat urat ed agygaple 50s0di um bi carbonate and it was stirred at. roomtenperature
as a yell ow SO|I% formed. The solid was filtered off, washed several tines
with water, air dried and dried inder hi gh vacuum (0.1 nm Hg pressure) to
give 0.493 gramof a yell,w ¢ = 203.6-204.7 C. Proton NWVR and C
mass spectral anal yses ‘wer § SIS ent for the desired product 15 (mz =
478 by positive.on C and b negative ion C). Exanple 44-54 The
fol l owi ng exanpl es were prepredoi n far a by acyl ation of 6-nethoxy-8-(4
met hyl - pi perazi n- 1-yl ) -4- oxgN4H chr ogene al boxylic acid

(4pi perazin-1-yl -phenyl) ﬁ d¢ (Exanple 4 Ze\a; Ar gonaut Qjest

synt hesi zer. 20 The pi perazinetsi de chain was riwati n parallel
fashi on using el even differ eglt comercially avarl a ating and
sul fonating reagents. The resi

i ns used were Argonaut 5 Tech pol ystyrene-am ne
resins. Each 5 m Quest tube was charged with 0.0 18 gram (0. 021 nmol) of

the starti ng—[N({I—lI-[ﬁ%Melhwi-aqe-metHylaﬁjﬂamin-tﬁgt)hydnmnﬁ-i—cﬂtrbmeh-dqi}méthmml- by 4
equi valents_(0. 0 | ) of. PS-DIEA.resi dii yI benzyl am ne PS resin)
to scavengemggof%egﬁﬁégé’ﬁmf'ﬂ%iwgwlﬁeaﬁ‘dtcy ‘(élg?eél an acyl chloride,
sul fonyl &hl ori dehis mﬁomm;ﬁre(da%oneWcmkﬂt(s nmihmq:hbazihql-jrlmdo-bﬁ- a
little nore or| Thet S APR 2006
03/ 037872 P@fpfgg{;ff-@%g %&-plperazm pheny{) c?o 31: 43) and commercially
available cyclopentanecarbonyl chloride (Aldrich) via the parallel synthesis described above.
MS - base peak at m/z =574 by positive ion CL. :

Example 51

o
@)

10 o _
6-Methoxy-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid {4-[4-(1-
pyrrolidin-1-yl-methanoyt)-piperazin-1-yl]-phenyl } -amide. -

_ This compound was prepared from 6-methoxy-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-
chromene-2-carboxylic acid (4-piperazin-1-yl-pheny!)-amide (Example 43) and commcrcially“

15 availéble 1-pyrrolidinecarbonyl chloride (Aldrich) via the parallel synthesis described above.
MS - base peak at m/z =575 by positive jon CI.



under nitrogen, and stirred for 3 hours at roomtenperature. The m xtures
were then opened and treated with about 4 equivalents (0.08 mmol) df7 APR 2006
PS-trisamne resin (primary amne PS resin) to scavenge any excess _
acylating or sulfonating reagent. The m xtures were sealed and stirred for
1.5 hours and then filtered directly into vials and concentrated to give the
products. SVGP3HTdduct s were characterized by HPLC nassPEHEEROMB anal ysi s
and were found to be greater than 90% pure by HPLC. The conpounds were
submitted to the 5-HTlb binding assayl¥Mor determ nation of 5-HT receptor
binding affinities and selectivities. Exanple 44 0 10 .

6- Met hoxy- 8- (4-net hyl - pi perazin-1-yl) 4 oxo 4H chronene-2-carboxylic acid [4
(4- propi _ razin-1-yl)-phenyl]-am de. This conpound was prepared from
6- met hoxy- 8- (4- met hyl - pi perazi iy 1-yl ) - 4- oxo- 4H chronene- 2- carboxylic acid
(4- pi perazin-1 -yl -pheny] ) -am dd| (Exanpl e 43) and commercially available
propi onyl chloride ( e a~t he parallel synthesis described above. M
- base 15 peak at mz =
6- Met hoxy- 8- (4- et hyl - pi pe

g 0- 4H chr onmene- 2- car boxyl i ¢ aci d
[ 4- (4- et hane sul fonyl - pi pe yl]-am de. M5 - base peak at nmz
=570 by positive ion C 1N O37 03487 PCT/. SE02/ 01989 -111 This
conmpound was prepared'fro@iG-nethoxy-S-(4-net yl -lpi perazin-1-yl)-4-oxo-4H
chr onmene- 2- car boxyl i c aci 5piperazin-I-yI-%h@néLQaﬂaqbde (Exampl,e 43) and
commercially avail abl e ethanesul fonyl chloride (éfQSich) via the parallel
synt hesi s descri bed above. Exanple 46 i I NN 57 E

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

(prbpane-Z-sulfonyl)-piperazig—Lyl]-phenyl}-amide. _ ‘
5 This compound was prepared from 6-methoxy-8-(4-methyl-piperazip—1-yl)-4-'oxo-4H-

chromene-_2-carboxylic acid (4-piperazin-1-yl-phenyl)-amide (Example 43) and commercially



6- Met hoxy- 8- (4- et hyl - pi per azi n-1-yl) - 4- oxo- 4H chr onene- 2- carboxylic acid
(4-(4- dinmethyl sulfanoyl -pi perazin-1-yl)-phenyl]-amde. This CO”DOUP?KW§§WG
prepared from 6-net hoxy- 8- (4-nethyl -pi perazin-I|-yl)-4-oxo0-4H
chronmene- 2-carboxylic acid (4-piperazin-I|-yl-phenyl)-am de (Exanple 43) and
commercially 10 avail abl e di net hyl sul fanoyl chloride (Aldrich) via the
paral | el sywigdwasgrdescri bed above. M5 base peak at.m z s5f&gobwopositive
ion Cl Exanple 47 4-[4-({
| - [ 6- Met hoxy- 8- (4-met hyl - pi per azi n- 1- yl yz4- oxo- 4H chronen- 2-yl | - met hanoyl }-
15 am no) - phenyl ] - pi perazi ne-1-carboxyl1c acid di nethylam de. This conpound
was prepared from 6-met hoxy- 8- (4-net hyl - pi perazin-1-yl)-4-oxo-4H
chromene- 2xxamBRsgl i ¢ aci d (4-pi perazin-1-yl-phenyl)-amn de (Exanple 43) and
commercial 'y avall abl e di et hyl carbanyl chloride (Al drich) via the parallel
synt hesi s descri bed above| M R iti [
1 7 APR 2006 WD 03/ 0378720E
1-[ 6- Met hoxy- 8- (4- net hyl - pi p
am no) - phenyl ] - pi per azi ne- | ‘ _ G d -thyla e. 5 ThIS conpound was
prepared from 6-net hoxy- 8- (4- i | - ylf) - 4%bxo- 4H
chronene- 2-carboxylic acid (4N 3 W.) -4dm de (Exanple 43) and
{Z f}ocyanate (AITdri gh)

cormercially available eth via the parallel

synt hesi.s descri bed. above. base peak at nm p =549 by positive ion .
Exanple 49 10 0 4- [4 ({

1-[ 6- Met hoxy- 8- (4- et hyl - plpe azi n- I-yI) 4- 0xo- 4FLchronen 2-yi] - nethanoyl}

am noj - phe@}fdlm&ygf (4-métﬂ§i Alperae."z{ntzp ﬁ-d-oxo%—k-c (clem%1 X&%ﬁ“c acid {4-[4-(1-
morpholm-4-yl-methanoyl)-plperazm- -yl]—phenyl}-anude ,

5 This compound was prepared from 6—methoxy-8 (4-methyl-piperazin-{ -yl)-4-ox0—4H-
chromene-2-carboxylic acid (4-piperazin-1-yl-phenyl)-amide (Example 43) and commercially
available morpholine4-carbonyl chloride (Aldrich) via the parallel synthesm descnbed above.
MS base peak at m/z =591 by positive ion CL .

Example 53

(o)
N 0
(J @
10 . ) I
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-?[uoro-8-(4—mcthyl-pipcrazin-l-yl)-4-o$co-4H-
chromcne-i-carboxylic acid hydrochlonde (Reference Example 3) and 4-morpholin-4-yl-

15 phenylamine (Reference Example 20) as prepared in Example 1, yielding a yellow solid. MS
M+H) m/z = 467 '



Thi s conpound was prepared from 6-net hoxy- 8- (4-nethyl - pi perazin- 1
-yl)-4-o0x0-4H chronene-2-carboxylic acid (4-piperazin-|-yl-phenyl)-&mpR 2006
(Exanmpl e 43) and comercially 15 avail able cycl ohexyl isocyanate (Al drich)
via the parallel synthesis described above. M5 - base peak at nfz =603 by
positive ion C 1 7 APR 2006 WO 03/037872 PCT/ SE02/ 01989 -113 Exanple 50 O
4-14- ({ WO 03/037872 PCT/SE02/01989

1-[ 6- Met hoxy- 8- (4- net hyl - pi perazi n- 1-yl ) - 4- oxo- 4H chr onen- 2-yi ] - net hanoyl } -
arrino)-phenyl]-piperazine-I-carboxyIiC1 1d cyclopentylamde. 5 This
conpound was prepared from 6-nmet hoxy- 8- (4-net hyl - pi perazi n-1-yl)-4- oxo-4H
chronene- 2zcarhoxyl i c acid (4-piperazin-I|-yl-phenyt)-am de (Exanple 43) and
COMmeEr Ci alwl abl e cycl opent anecarbonyl chloride (Al drich) via the
paral | el synthesis described abaye. M5 - base peak at mz =574 by positive
lon CL Exanple 51 10 0 , '

6- Met hoxy- 8- (4-net hyl - pip
{4-[4-(1- pyrrolidin-1-yl-)
conmpound was prepared from®

| ) - 4- oxo- 4H- chr onene- 2- car boxylic .acid
)- o pera2| n-1-yl]-phenyl }-anide. This
Bt hyl - pi perazin-1-yl)-4-oxo-4H
phenyl )-am de (Exanple 43)  and

comrermally 15 ‘avai | abl e rrolidi necafbor loride (Aldrich) via the
paral |l el synthesis.describ d apove. M - base|peak at mz =575 by positive
ion Cl. 1 7 APR 2006 WO 03/ 872 PCT/ SE02/ 01989~ ‘lé/ExarrpI e 52

6- Met hoxy- 8- (4- et hyl - pi peralu n- 1- yI) 4- oxo 4H chr afelte- 2- car boxylic aci d

4-[ 4- r ane- 2-sul f onyl i perazin-1- henyl anm-de.
4 (p -Fl?mro—&-(‘l-—-methyl-plgergzng -F))rl)-4-oxo-4H-c mcrpx)e-Z-czrngyhc amd [4-(4-

methanesulfonyl-plperazm- ~-yl)-phenyl}-amide.

5 This compound was prepared from 6- Fluoro- -(4-methyl-p1pcrazm— -yl)-4-oxo-4H-
cIuomene-Z-carboxyhc acid hydrochlonde (Reference Example 3)and 4-(4-met1mnesulfonyl-
piperazin-1-yl)-phenylamine (Referencc Example 12) as prepared in Example 1, yleldmg a
yellow solid. MS (M+H) m/z = 544_

Example 57

0
N _ o \
(N] g
10 ‘ | : .~ ©
6-Fluoro-8-(4-methyl-piperazin-1 -yl)-4-oxo-4H-chromene~2~carboxyhc acid [4-(4-acctyl-
piperazin- -yl)-phenyl]-atmde _
This compound was prepared from 6-Fluoro-S-(4-methyl-piperazin-1 -yl)-4-0x0-4H-
chromene-2-carboxylic acid hydrochloride (Reference Example 3) and 1-[4-(4-amino-
15 phenyl)-piperazin-1-yl]-ethanone (Reference Example 11} as prepared in Example 1, yielding
a yellow solid. MS (M+H) m/z = 508



5 This conmpound was prepared from
6- met hoxy- 8- (4- net hyl - pi perazin-1-yl)-4=o0xo0-4H chronene- 2-car boxyl i a ggg 2008
(4- pi perazi n-1-yl -phenyl ) -am de (Exanple 43) and comercially 1 7 AP
WO 03/ 037872 PCT/ SE02/ 01989 - 115 Exanpl e 54
6- Met hoxy- 8- (4- net hyl - pi per azi n-1-yl) - 4- oxo- 4H chr onene- 2- carboxylic acid
{4-14-(1- nmQisdb18re 4- yl - met hanoyl ) - pi per azi n- 1-yl ] - phenybdFsmoe/omse 5 Thi s
conpound was prepared from 6-net hoxy- 8- (4-net hyl - pi perazin-1-yl)-4-o0xo-4H
chronmene- 2-carboxylic acid (4-piperazinifryl -phenyl)-am de (Exanple 43) and
commercially avail abl e norphol i ne-4-carbonyl chloride (A drich) via the
paral l el synthesis described above. M - base peak at nfz =591 by positive
ion Cl. Exaixnelés8 10 . '
6- Fl uor o- 8- (4- net hyl - pi perazin-1 -yl
(4-norphol i n-4- yl -phenyl ) -am de.
6- Fl uor o- 8- (4- net hyl - pi per dai; 4- 0xo-4H chronene- 2-car boxylic acid
hydr ochl ori de (Reference Exa and 4- m)rphol i n-4-yl 15 phenyl am ne
(Ref erence Exanple 20) as pree. ed. | z Glielding a yellow solid. M
(MtH) mz = 467 1 7 APR 2006 W 02/ 01989 -116 Exanple 56 0
S 0 6-Fl uoro-8-(4-nethyl -pi per ’%jn 1- yIC) 4- onene- 2- car boxylic acid
in

- 4- 0x0- 4H chr onene- 2- car boxyl i ¢ acid
i s conpound was prepared from

[ 4- (4- nethanesul fonyl - pi per | -yl') - phenyl ] - -affde.|5 This conpound was
prepared. from 6-Fl uoro- 8- (4- | - pi perazin-I -yl ) 4aXo0- 44

chromene- 2- carboxyl i ¢ acid hydrochl oride (Ref erence Exanpl e, 3) and

4- (4- et hanesul f onyl -

6-Fluoro-8-(4-methyl-piperazin-1 -yl)-4-oxo-4H-chromene-2-carboxyhc acid (3 -chloro-4—
morpholin-4-yl-phenyl)-amide.
5 6-F1uoro-8¥(44methyl-piperazin-l-yl)-4-oxo#H—chromenc-Z-carboxylic acid
hjfdrocﬁloride (Reference Example 3) (150 mg, 0.43 mﬁol), 1-hydroxybenzotriazole (140
" mg, 0.9 mmol), O-(1H-Benzotriazol-1-yl)-N,N,N',N'-pentamethylene-uronium
' tetrafluoroborate (290 nig, 0.9 mrhol), 4—(dimethylamino)pfridine (10 mg, catalytic),
triethylamine (0.2 mL, 1.5 mmol), and commerciaily available 3-chloi-o-4-morpholin-4-yl-
10 phenylamine (Maybridge) were dissolved in dimethylformamide (2.5 mL) and stirred at room
temperature overnight. At 17 h, water (20 mL) was added and the resulting mixture was
. stirred for 15-30 min. The mixture was vacuum-filtered and the residue washed with water -
- and air-dried to yield a yellow powder (220 mg = quantitative yicld). LC/MS - m/z = 501.5
Example 59

YT
oN @

6-Fluoro-8-(4-methyl-piperazin-1-yl)-4- oxo-4H-chromene-2-carboxy11c acid (3-fluoro-4-

15

morpholin-4-yl-phenyl)-amide,
This compound was prepared from 6-Fluoro-8- (4-methyl-p1perazm—l yl)—4-oxo-4H-
chromene-2-carboxylic acid hydrochlonde (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 | :



pi perazin-1-yl)-phenyl am ne (Reference Exanple 12) as prepared in Exanple 1,
yielding a vyellow solid. M5 (MrH) mz 544 Exanple 57 10 O

6- Fl uor o- 8- (4- net hyl - pi perazi n-1-yl) - 4- oxo- 4H chr onene- 2- car boxyl i ¢ pﬁhﬁRZ%ﬁ
[4-(4-acetyl - piperazin- 1-yl)-phenyl]-am de. This conpound was prepared
from 6- Fl uor o- 8- (4- net hyl - pi perazin-1-yl)-4-oxo0-4H chronene-2-carboxylic
acid hydro (Reference Exanple 3) and |-(4-(4-am

phenyl ) - p|§£¢§£+gﬁi yl ] -et hanone (Reference Exanple 11) QETAB%8§P%d in
Exanple 1, yielding a yellow solid. NE éNMFD m z 508 1 7 APR 2006 WO
03/037872 PCT/ SE02/ 01989 -117 Exanpl e 8

6- Fl uor o- 8- (4- net hyl - pi perazi n- 1- yl ) - 4- oxo- 4H chr onene- 2- car boxyl i ¢ aci d
(3- chl or o- 5 ol i n-4-yl - phenyl)-am de. 5

6-Fluoro-8ﬁxa- rémyl-piperazm 1-yl) - 4- oxo- 4H- chr onene- 2- car boxyl i ¢ aci d
hydr ochl ori de (Reference Exanple 3)§ (150 ng, 0.43 mmol),

1- hydroxybenzotri azol e (140 Fupa Q- mmol), O (1H Benzot

iazol-1-yl)-N N, N, N-pent anet fIrani um tetrafl uoroborate (290 ng, 0.9
mol ), 4-(di nmet hyl am no) pyri dine N ¥t c), - triethylanine (0.2 ni,
1.5 mol ), and commercial ly avajlable 8-c -4-nor pholin-4-yl 10
phenyl am ne (Maybridge) were drssplved in dM yMornramde (2.5 nl)  and
stirred at room tenperature erhight. At 17'h ter (20 nL) was added and
the resulting m xture.was stir?ed for 15-30 m n.” The m xture was
vacuumfiltered and the resi due'washed with water and air-dried to yield a

yel | ow po"‘@-ﬁuoﬁgg—@ Higth ﬂ?%ﬁx‘xth’p-ty Sx&(JI? cﬁiﬂ)mchgﬁ-'}.@bﬁ r)‘ﬁcz.xcﬁi ?—Qy:'ané-L Exanpl e 59

15 6-Fl uoro-8 ﬂ? erazi 0Xx0- 4H chrionmene- carboxyllc acid
(3-fl uoro- mmqﬁgmpﬁwbmwn 1WW$henyl) am de.

-5 This compound was preparcd from 6-Fluoro- 8-(4~methyl-p1perazm- -yl)-4-oxo4H-

chromene-2-carboxylic acid hydrochloride (Reference Example 3) and 5-amine-2-morpholin-
4-yl-benzonitrile (Reference Example 15) as prepared in Example 58, yielding a yellow solid
(210 mg = 99%). LC/MS - m/z = 492.5 '

AT

6-Fluoro-8 -(#memyl-ﬁipcmzin- 1-yl)-4-oxo-4H-chromene-2-carboxylic acid [4-(1-
morphohn-4-yl-methanoyl)-phenyl]-a.m:de

10

This compound was prepared from 6-Fluoro-8-(4-methyl-piperazin-1 -yl)-4-0x0-4H-
chromene-2-carboxylic acid hydrochloride (Reference Example 3) and I-(4-amm0~phenyl)~ 1-
15 morpholin-4-yl-methanone (Reference Example 14) as prepared in Example 58, yielding a
yellow solid (220 mg = quantitative yield). LC/MS - m/z = 495.5

Example 62



Thi s conmpound was prepared from

6- Fl uor o- 8- (4- net hyl - pi perazi n-1-yl)-4-o0oxo0-4H chronene-2-carboxylic acid
hydrochl ori de (Reference Exanple 3) and 3-fl uoro-4-norpholin- 20 17 APR 1006
4-yl - phenyl am ne (Reference Exanple 16) as prepared in Exanple 58, yielding
a yellowsolid (210 ng = 99%. LCMS - mlz = 485.5 1 7 APR 2006 WO

03/ 037872 PCT/ SE02/ 01989 -118 Exanol e 60

6- Fl uor o- 8- PR-UHIBWYA - pi per azi n- 1-yl ) - 4- oxo- 4H chr onene- 2-REFHEXN%BE aci d
(3-cyan-4- norpholin-4-yl-phenyl)-am de. 5 This conmpound was prepared from
6- Fl uor o- 8- (4- net hyl - pi perazi n-1 -yl)-44i8xo0- 4H chronene- 2-carboxylic acid
hydr ochl ori de (Reference Exanple 3) and 5-am no-2-norpholi n-

4-yl -benzonitrile (Reference Exanple 15) as prepared in Exanple 58, vyielding
a yellow solid (210 ng=99¢ LC/ MBS 2=492. 5 Exanpl e 61 10

6- Fl uor o- 8. (4- net hyl - pi per a - 0X0- 4H- chr onene- 2- car boxylic acid
(4-(1- norpholin-4-yl-nmethanoyl m de. This conpound was prepared

from 6- Fl uor o- 8- (4- met hyl - pi per-ag '? o%p-4H chronene- 2- carboxylic
h a (4-am no-phenyl)-1- 15

acid hydrochl ori de (Reference Exg
mor phol i n- 4-yl - met hanone ( Ref er en Exanpl e ¥4) "M{s prepared in Exanpl e 58,
yielding a yellow saolid (220 uantitative y%lg . LM - mz = 495.5
Exanple 62 1 7 APR 2006 WD 03/0 872 PCT/ SE02/ 01 119

6- Met hyl - 8- (4- et hyl - pi perazin-1yl) - 4- oxo- 4H chronene- 2- car boxyl i c aci d

(4-mor phol giidny1 % (‘495@1@15 pef’a%hdleyl)-4-oxo-4H-chromcne-2~carboxyhc acid (4-morpholin-4-
yi-phenyl)-amide.
This compound was prepared from 6-Mcthy1-8 (4-methyl-piperazin-1 -yD)-4-oxo0-4H-
5 chromene-2-carboxylic acid hydrochloride (Reference Example 4) and 4-morpholin-4-yi-
phenylamine (Reference_Ex;‘\rnple 20) as prepared in Example 1, yielding a yellow solid.
'LCMS - m/z = 463.6 '
Example 63

olhhe

10 6-Methyl-8-(4-methyl-piperazin-1 -yi)-4-ox0-4H-éhxomene;2-carboxylic acid [4-(1-
rnorpholm—4-yl-methanoyl)-ph=nyl]-armde :

This compound was prepared from 6-Methyl-8- (4-methyl-p1pcrazm- -yl)-4-oxo-4H-
chromenc-z-carboxyllc acid hydrochloride (Reference Exampie 4) and 1-(4-mno-ph¢nyl)~l-
morpholin-#yl-mcthanonc (Reference Example 14) as prepared in Example 1, yielding a '

15 yellow solid. LCMS - m/z = 491.6



Thi s conmpound was prepared from

6- Met hyl - 8- (4- net hyl - pi perazin-1-yl)-4-oxo-4H 5 chronene- 2- car boxyhijcamrcig

hydr ochl ori de (Reference Exanple 4) and 4-norpholin-4-yl- phenyl am ne

(Ref erence Exanple 20) as prepared in Exanple 1, yielding a yellow solid.

LCMS - mz = 463. 6 Exanple 63 10

6- Met hyl - 8-WRIHEYHGI - pi per azi n- 1- yI ) - 4- oxo- 4H chr onene- 2PERSERAIR ¢ aci d

[4-(1- norpholin-4-yl-nethanoyl)-pheny % am de. This conpound was prepared

from 6- Met hyl - 8- (4- net hyl - pi perazi n- 1- 3“— 4- oxo- 4H chr onmene- 2- car boxyli ¢

acid hydrochl oride (Reference Exanple 4) and 1-(4-am no-phenyl)-1-

nor phol i n- g vhsaRh hanone (Reference Exanple 14) as prepared in Exanple 1,

yi el ding a owsolid. LCM5 - mz = 491.6 1 7 APR 2006 WD 03/ 037872

PCT/ SE02/ 01989 -120 Exanple 64 0o :

6- Met hyl - 8- (4- net hyl - pi peﬁegi n-| - yll).- 4- oxo- 4H chr onene- 2- car boxylic acid

(3-fluoro-4 norpholin-4-yl2phg y-amde. 5 This conpound was prepared from

6- Met hyl - 8- (4- net hyl - pi perazi F ! ) -4- 0% gnene- 2- carboxylic acid

hydr ochl ori de (Reference Exanp ‘ 1~ 4- mor phol i n- , .

4-yl| - phenyl am ne (Reference Ex l.e 16)q as ared,_in Exanple 1, yielding a

yel low solid. LCM5-m z=504.5 C 10~ ' :

6- Chl or 0- 8- (4- et hyl - pi perazilp. | jyl)-4-oxo-4H chfonege- 2-carboxylic acid

(4-nmor phol i n-4- vyl -phenyl)-am Thi s compound wa repared from

6- chl or o- 8- (4- net hyl - pi per azi n-I1- yl)-4-o0xo0-4H chronene-2-carboxylic acid

hydrochl ori de (Reference Exanpl e 5) and 4-norpholin-4-yl- 15 .phenyl am ne

(Ref er enceﬁﬁeahﬂrﬁé‘*ﬂ}hﬂrﬁmm@pdrléh41°ﬁ°ﬁ!@mhmr@n1:2-§arl@xuf¥m§fuh(3yf&0r sol i d. -
morpholin-4-yl-phenyl)-amide. '

5 This compound was prepared from 6-Methyl-8-(4-methyl-piperazin-1 -yl)-4-ox0-4H-.
chromene-2-carboxylic acid hydrochloride (Refei‘enc’e Example 4) and 3-fluoro-4-morpholin-
4-yl-phenylamine (Reference Example 16) as ptrepared in Example 1, yielding a yellow solid. l
LCMS - m/z =504.5 '
Example 65

Ci

(;]' Q0

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

10

This compound was prepared from 6-chloro-8-(4-methyl-piperazin-1-yi)-4-oxo-4H-
chromene-2-carboxylic acid hydrqchloride (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 = 4833



LCMS - mz = 483.3 1 7 APR 2006 WO 03/ 037872 PCT/ SE02/ 01989 -121 Exanpl e 66
5- Met hyl - 8- (4- et hyl - pi perazi n-1-yl)-4-oxo-4H chronene- 2- car boxyl i ¢ 3cj girg 2008
(4-norpholin-4- yl-phenyl)-amde. 5 This conpound was prepared from

5- et hyl - 8- (4=n®et hyl - pi perazi n- 1-yl ) -4-oxo-4H chronene- 2- car boxylic acid
hydrochl ori de (Reference Exanple 6) and 4-norpholin-4-yl- phenyl am ne

(Ref erence WOMRWIPBID0) as prepared in Exanple 1, vyi el di ngPEI'§ERIOWPE sol i d
(116 nmg = 84% LCM5- mz = 463.5 Exanple 67 10

5- Met hoxy- 8- (4- et hyl - pi perazi n- 1-yl ) -423x0- 4H chr onene- 2- car boxyl i ¢ aci d
(4-norpholin- 4-yl-phenyl)-amde. This conpound was prepared from

5- net hoxy- 8- (4- net hyl - pi perazi n-1-yl)-4-o0oxo0-4H chronene-2-carboxylic acid
hydr ochl orM@Mﬁerence Exanpl e 7) and 4-norpholin-4-yl 15 phenyl am ne
(Reference exanpl e 20) as prepgreg in Exanple 1, yielding a yellow solid
(149 ng = 50% LCMB - mz = Q.A The follomnng addi tional exanpl es

i ncorporate 4-substituted pigf e-|-yl-phenyl amdes simlar in
structure to Exanples 44-54 APRI 2006 WO 03/ 037872 PCT/ SE02/ 01989 -122
Exampl e 68 . N

6- Met hoxy- 8- (4- et hyl - pi pera2|n I-yI) 4- @
Yy D

chronmene- 2-carboxylic acid

{4-[4-(3- hydroxy-propanoyl) erazi f- 1- -amde. 5
6- Met hoxy- 8- ( 4- et hyl - pi per 2| 1 yl ) - 4- oxo- 4H- ghr onfene- 2- car boxyl i ¢ acid
(4- piperazin-1-yl-phenyl)-a (Exanple 43) (INgtam 2.12 mol) was

placed in a 100 nL

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

5 This compound was prepared from 5-methyl- 8—(4-m¢thyl—p1perazm l-yl)-4-oxo-4H-
chromene-2-carboxylic acid hydrochloride (Reference Example 6) and 4-morpholm-4—yl—
phenylamine (Reference Example 20) as prepared in Example 1, yielding a yellow sohd (116
mg = 84%) LCMS- m/z = 463.5

Example 67

E:J - TQ

-Mcthoxy-s-(4-mcthyl-pnperaz1n~ -yl)-4-oxo0-4H-chromene-2-carboxylic acid (4-morpholm-

10

4-yl-phenyl)-amide.
This compound was prepared from 5-mcthoxy-B-(4-meth3}l-piperazin—l-yl)~4-oxo-4H- |
chrorﬁene-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



flask with 50 nL of CH2Cl 2. This suspension was treated with triethylam ne
(4 equivalents, 1.2 nL, 8.5 mml) and P-propionylactone (0.2 nm., 3. QJnml %06
and the reaction stirred at room tenperature for 2 hours, then heated to
50C for 2 hours. Then 0.8 nL nore of b 10 propionyl actone was added and the
reaction hegbgdufgs, 4 hours nore. The reaction was allovwgd. 48,608 to room
t enperat ure and/ then concentrated (1 mm Hg pressure). The concentrate was
treated with saturated aqueous sodi um_z'ifgr bonate and the resulting solid
collected by vacuumfiltration. The resi'due was purified by chromatography
on silica eluting wth 2% nethanol in chloroform. then concentrated (1nm
Hg pressur triturated with 15 either to yield a yell ow powder with
was dried %‘iﬁ%%émg?gh vacuum for 48 hat 50C (100 ng) LCMB - mlz 550,.np
=195-197C. Exanple 69]. _
1-[ 6- Fl uoro-8-(4-nmet hy_-p Azi n-1-yl)-4-o0xo0-4H chronen-2-yl]-net hanoyl }-am
i no)- 20 phenyl ] =pi per a3 ar boxylic acid tert-butyl ester. 1 7 APR 2006
WO 03/ 037872 PCT/ SE02/ 0 Thing caogpound was prepar.ed from

6- Fl uor o- 8- (4- met hyl - pi peffazi @1 -} )-4H— chr onene- 2- carboxylic acid
hydrochl ori de (Reference gxanple @ ang - (4-.Am no- phenyl = _

pi per azi ne-1-carboxylicyfacig tert-butyl ~ést (Ref erence Exanple 17)
according to the nmethod{_of JExanple 42 to ym{)% 1.65 gr&eys, 649 of a.
yel |l ow powder LCMS -nfz =N556; np =. 5 219-220C. ahple 70 4-[4-({

1-[ 6- Fl uor o- 8- (4- met hyl - pilper azin-1-yl)-4- oxo-4l-mne- 2-carboxylic acid

(4- piperazin-1-yl-phenyl)-anmde. 10 - This conpound was prepared from
4- (4- ({ 1- [ &Methowy-8~(-methyhpiphmakingi-yip#-0xp-dHichydent-2-carboxylic acid {4-[4-(3-

0X0- 4H chrﬁ!@g-_ - vl ] - et g‘ noyh kg - Flﬂﬁnyl ] - pi perazi ne-|-carboxylic acid
tert-butyl™ es érr, %?R%él par eé ylllfﬁﬁ'éggl%p ‘e 69, .using the nethod of Exanple 43
to yieldSa yel |6eMethoky-8+4-in€H-piperazin-t-yheboxo-4H-chromene-2-carboxylic acid (4-
piperazin-1-yl-phenyl)-amide (Example 43) (1.5 gram, 2.12 mmol) was placed in 2100 mL
flask with 50 mL of CH,Cl,. _This suspension was treated with triethylamine (4 equivalents,’

1.2 ni, 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 propionjflactone was added and the reaction heated for 4 hours more. The reaction was
allowed to cbol to room temperature and then concentrated (1 mm Hg pressﬁi'c). The
concentrate was treated with saturated aqueous sodium bicarbonate and the resulting solid - K
collected by vacuum filtration. The residue Was i:un'ﬁed by chromatography on silica eluting
with 2% methanol in chloroform, then concentrated (1mm Hg pressure). Tﬁén h’iturated 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

N |
T CL |
N 0
() @

N OY

N

| T

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



Exanple 71 15
6- Fl uor o- 8- (4- et hyl - pi per azi n-1-yl) - 4- oxo- 4H chr onene- 2- car boxyl i c13cips 2006

(4-(4-ethane sul fonyl-piperazin- | -yl)-phenyl]-am de.
4-[4-({1-[6-Fl uoro-8-(4-nethyl-piperazin-I-yl)-4-oxo-4H chronmene- 2-car boxyl i
c acid (4-piperazin- | -yl-phenyl)-amde ditrifluoroacetate (the free acid

of whi ch wawwgmepsfxed as in 20 Exanple 70) (4.0 grans, Spcafspitiplegs Was
placed in a flask with 50 nL of CH2Cl 2 and triethylamne (3.2 nL and 23
mmol ) and et hyl sul fonyl chloride was adggd (0.6 nL, 6.35 1 7 APR 2006 WO
03/037872 .PCT/ SE02/ 01989 -124 mmol ) portionwise (0.1 nL at a tinme) over 15
m nutes and allowed to stir at room tenperature for 20 hours. The reaction

was concent r at ethi donfpouiiDw i fREfatidRone 8- FTioRes-(4-Sttyl-ipedziaq ugpasxedi um

bi carbonate was added and extracted with CHCL3. The g&?ani c fractions were

conbi ned, GROMERF-4FArbxyLs s hydsochiogide (Refererseiframplerd) and 4 1y Sanipo-phenyl)-
concentr at - 1] 40 e) 1 i |yl ok &E :
recrystall ?i?g&ih}p gngj%mn%%vﬂgﬁép t%%b%ﬂv%ieg%%rg@gﬁwg?@6Ir7ga§uct %égnet#f% = 558,
mp = 233- 26fExampledRtp lyisldA2.6© grams, 64%) of a yellow powder LCMS -m/z = 556; mp =

6- Fl uor o 82{ﬁ2#@&hyl - pi perazi n- 1-yl ) - 4- oxo- 4H- chr onmene- 2- car boxyl i c acid
(4-(4- prgpl onyT- "10 pi perazin-1-yl)-phenyl]-am de. : )

4-[ 4- ({1- [ Bx&thpkI70- 8- ( 4- net hyl - pi perazi n-1-yl)-4-o0x0-4H chr omene- 2- car boxyl i
c acid . (4-piperazin-1-yl-phenyl )-'rri de ditrifluoroacetate (the free acid of
whi ch was prepared as in Exanpleif0) (0.69 grans, 1,00 mmol) was-placed in
a flask with 25 nL of -CHZ®l iethylamne (0.56 nL and 4 mmol ) and
propi onyl chloride was addec i, 1.1 mmol) 15 and the reaction all owed
to stir at roomtenperature resi due was purified by
chromat ography on silica elutilng ol in chloroform then

concentrated (Il mm Hg pressu The r@sid iturated with either,
t hen digested with CHC13 and thg CHCI3 concentrptedito yield a yellow
powder which was dried under~jgh vacuum for 48 ﬁ\'a&NhﬁSC :

[ . |
4-[4-({ l-[6-Fluqro-87{4-meﬂ1yl-p{perazin- 1-y1)-4-oxo-4H-chromene-2-carboxylic acid t4-
piperazin-1-yl-phenyl)-amide.

10 - This compound was prepared from 4-[4-({1-[6-F luoro-S-(4-methyl-pipcraﬁn—l-yl)-4- '
oxo-4H-chromcn-2-yl]-methAnoyl}-amino)-phenyl]-pipemzinc-l-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, . o

Example 71
I 0
N
E j K/N"'- N
T S

77\

15
6-Fluoro-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid {4-(4-ethane
sulfonyl-piperazin-1-yl)-phenyl]-amide. _

4-[4-({1-[6-Fluoro-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid -
{4-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 ethylsulfony! chloride was added (0.6 mL, 6.35



(260 ng) LCMB - mz = 522. 20 Exanple 73 1 7 APR 1006 WD 03/ 037872

PCTI SE02/ 01989 -125 17 APR 2006
6- Fl uor o- 8- (4- net hyl - pi perazi n-1-yl) -4-o0oxo0-4H chronene- 2- car boxylic
aci d{4- (4-(3- hydroxy-propanoyl)-piperazin- | -yl]-phenyl }-am de. This

conpound was prepared from 6-Fl uoro- 8- (4-net hyl - pi perazin-I|-yl)-4-oxo0-4H
chronene- 2Wab¥WEWJEi ¢ aci d (4-pi perazin-I-yl-phenyl) - an 8ET/&EN3/01989

P- propi onyl act one using the 5 nethod descri bed above in Exanple 68 to yield
65 ng of a yellow powder LCMS - mfz =-1888, np =195-199C. The fol | owi ng
exenplifies a substituted chronene-2-"reverse am de" (or substituted
chronmene- 2- I-be zam d aml e, 74 . .

N-[ 8- (4- Me H‘BEWEE@IT’E;;‘I %%%%d&‘éﬂ'ﬁiﬁ&%%“ﬁﬁd‘°Ef“r?6r°ﬁﬂ’o| i n-4-yl - benza
mde. 8- (&niyaﬁmw foplmuﬁbz'm&mﬁdnbnwm%ﬁhﬁDmﬂHg%mﬁﬁé)Qﬁ&{hb@ acid
hydrochl ori de Reference Exanple 1 (227 69 rrrrlo trlethylamne (2
equi val ent saturatedsanyeoyssod ‘“’Bbm‘mﬁf_)"a&?ﬂﬂlng QPEEémEO 69 mmmol ,
0.15 n) t Qn"gh%h nutes. The
reaction ﬁéﬁg&%ﬁé@&?%&goggh d}é an za&&%?%ﬁglﬁ?%gtblgﬂgﬁgs acid (0.7

mol , 145 eappentmied & mmlésmssawi) regiys palowrsplid whmhms;emnum@tﬁm (5 nm.) were

added and f ction was
concentrat%‘g&?@?%@%#ﬁgﬁé&{ E{e‘btrdfegm%eﬂ\?\gg%ﬁar gsflz%ﬁ d bet ween I N

met hanesuf Bxampla2 d and ether. The acid |ayer was then basified with solid
K2C03 and the product extracted. n to CHO 3. The organic 20 | ayer was dried
(MySO4) and concentrat ed under fleduced pressure to | eave a yellow solid

whi ch was further purifi'es w|ica chromatography using CHC13 to 4%
CH3OH in CHC13. Concentr oflthe fractions containing product yielded
13 ng of product LC/MS - G40 N Ene oner s of :

; ylic acid

Lo~
T R
6-Fluoro-8-(4-rnethyl-piperazin— -yl)-4-oxo0-4H-chromene-2-carboxylic acid [4-(4-propionyl-
10 piperazin-1-yl)-phenyl]-amide.
4-[4~({ 1-[6-Fluoro-8-(4-methyl-piperazin-1 -yi)-4-oxo-4H-chromenc-2-carboxyhc acid
(4-piperazin-1-yl-phenyl)-amide ditrifluoroacetate (the free acid of whnch_ was prepared as in
~ Example 70) (0.69 grams, 1,00 mmot) was-placed in a flask with 25 mL of CH,Cl, and
" triethylamine (0.56 mL and 4 mmol) and propiony! chiloride was added (0.95 mL, 1.1 mmol)
15 and the reaction allowed to stir at room tempcfaturé for 20 hours. The residue was purified by
chromatography on silica eluting with 2% methanol in chloroform, then concentrated (1mm
Hg pressure). The residue was triturated with either then digested with CHCl; and the CHCl3

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



25 (4-norpholin-4-yl-phenyl)-amde. 1 7 APR 2006 WO 03/ 037872 PCT/ SE02/ 01989
-126 Exanple 75 racem c-8-(4-Methyl - pi perazi n-1-yl)-chromen- 2- car boxyfippg 2?{]5
acid (4-norpholin-4-yl-phenyl)- amde. 5 racem c-8-(4-Methyl-1 -piperazin-
-yl )-chroman-2car boxyli c acid hydrochloride (Exanple 75a) (1.04 mml) was

di ssol ved in anhydrous NN-di methylformamidii (40 nil) and the follow ng
wer e added wop@ndsrn HOBt (0.17 g, 1.14 mmol), TBTU (0. 37p8ydEsddisgsol ) then
triethylamne (0.6 m, 4.2 mmol). After stirring for 5 mn at room
tenperature, 4-(4- norpholinyl)aniline_¢j£ference exanple 20) (0.185 g, 1.14
mmol ) was added and the reaction 10 stirred overnight at roomtenperature.
The solution was concentrated in vacuo, the remanins were partitioned between

chl or of or m §-Frifo.8-ait @eth@qsbeddil | SHIPMIAIB chidmbiieB-L 880X yhd heidi(4- f4-gb! or of orm

dried (MgSQ4). and concentrated in vacuo to give the crude product. The
crude pr oduBidrxPrepRReRIBgRZhwd-risnd}9Bider s Delta Prep 4000 using 1 15

PrepPak cartri dgg;s(Rabasidwae G 6bdotd- by {100 Qeriyi VB LAN y4 ‘
chl orof orm Theq%r%dggﬁdm%%gggﬁ%ét% e I'E.lo'!njgi v(e]gtg%gﬁléev{/g (l)ll{? %é’?ﬂ{(}gHacet ate
was added tchrdrhemeidacboXyle asal (dipiperazinabgl-phenyl)amdletahé B-propidnythctoheusymel thow

solid was_filtered to,give.5 (12%.yi ofracem c-

2 (- oy i LR o) B 0 g B £ P powder LOMS ~ vz =

(4- nor phol i 5384my =-195apgdC) - ami de (np 215-216- C). The nother |iquor contained
O T s b e b S SRS 2t RS PG Oy LM (M)

racem c- 8- (chrdvidnBlyllbeaR@ie®zi N- 1- Yyl ) - chr oman- 2- car boxylic acid

hydrochl oride. Ethyl 8-(4-nethyl- | o _
- pi per azi n-mq—@lezzoxo-m—l- chronen- 2-carboxyl ate (Reference Exanple 1) (0.74

g, 2.3 mmmol) was dissolved in glacpal acetic acid (50 m) and 10 % 25

pal | adi um on carbon (80 ng) was adfied. The m xture was hydrogenated on a
Paar apparatus (50 psi) at Then, concentrated HO and 10 %
pal | adi um on carbon (100 ny) :

QT
| |

N-[8-(4;Mcthyl-piperazin;1-yl)~4—oxo-4H-ch:omen-2~yl]-4-morpholin-4-yl-benzamide. '

10

8-(4-Methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid hydrochloride
Reference Example 1 (227 mg, 0.69 mmol), triethyla_lminé (2 equivalents, 1.389 mmol, 0.193
mL) and diphenylphosphoryl azide (0.69 mmbl, O.IIS'mL) were stirred in toluene (10 mL) at
15 65°C for 30 minutes. The reaction was allowed to cool to 22°C and Lmomholinobérizondic '
acid (0.7 mmol, 145 mg), more triéthylamine (0.051 mL, 0.7mmol), and CH;CN (5 mL) were
added and the reaction heated to reflux for | hour. The reaction was concentrated (] mm Hg
pressure) the residue was partitioned between 1N methanesufonic acid and ether. The acid
layer was then basified with solid K;COs3 an-d the product extracted in to CHCl;. The 6rgzinic
20 layer was dried (MgSOy) and‘conccr}tratcd under reduced pressure to leave a yellow solid
which was further purified with silica chromatography using CHCI; to 4% CH;0H in CHCL.
Concentration of the fractions containing pr.oduct 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.



b

wer e added and the m xture was again subjected to hydrogenation (50 psi) at
70 Cfor Ih. 1 7 APR 2006 WO 03/037872 PCTI SE02/ 01989 -127 The react|i7oRPR8H
allowed to cool, the catalyst was filtered and the solution was concentrated
i n vacuo. Toluene was repeatedly added and the solution concentrated to give
racem c- 8- (‘ég Met hgl -| - pi perazi n-1-yi)-chroman-2-carboxylic acid

hydr ochl or iR O¥B782f oam t hat was used without further pBETFERELBHN in the
next reaction. L MS (Mtl) mz= 277. 5 Exanple 76

(+) - 8- (4- Met hyl - pi perazi n-1-yl ) -chromah2®-= car boxyl i c acid

(4-nor phol i n-4-yl -phenyl)- am de. The enantioners of

racem c- 8- ( 4- tt)g/l - pi perazin-1-yl)-chroman-2-carboxylic acid 10

(4- norpholé#‘-‘lﬁgd—phenyl )-am de (Example 75) (0.52 g, 1.19-mvl) were
separated by the use of a. chiral~colum (ChiralPak AD, 5 cm X 50 cm 20
p.). The faster (+) isoner 76) was eluted with.45 % i sopropanol /
white solid (250 ng, top 206-n.15 207 ¢

hexane and the slower (-)i sk e 7 was eluted with 75 %
sarrpl e .76) was obtained as a
. ag 2. i n di chl oronet hane) .
L MS (MH) mlz = 437. Exanpl e Y77 Ngﬁl
i

(-)-8-(4-Met hyl - pi perazi n- 1k yl chrbman-Z-carbok(/' acid

(4-norphol i n-4-yl - phenyl ) -amffe. The enanti oner s~ of
racem c- 8- (4- Met hyl - pi per azi rJ 1-yl)-chroman-2-carboxylic acid 20

4- nor phol i n- 4-yl - | )-am le 7 0.5 , 1.19 |
Separ af od BgFeb- PR plnatitr T Ban e s8R ot e B, 20
Ir). The faster (+) isomer (exanple 1 7 APR 2006 WD 03/ 037872 PCT/ SE02/ 01989

-128 76) _was eluted wth 45 % jsopropapnol / hexane and the slower (-)isoner
(exanpl & 77) mgwméq-%ﬁ-”&wc&m-hfplrsrawﬂs@gﬂfﬁmﬁwbn&m\sﬁd hydrochlonde *

(Example 75a) (1.04 mmol) was dissolved in anhydrous N, N-dimethyliformamide (40 ml) and
the following were added in order: HOB (0.17 g, 1.14 mmol), TBTU (037 g, 1.14 mmol)
then triethylamine (0.6 ml, 4.2 mmoi.). After stirring for 5 min at room temperature, 4-(4-
morpholinyl)aniline (referencc example 20) (0.185 g, 1.14 mmol) was added and the reaction
10 stirred overnight at room temperature.. -
The solution was concentrated in vacuo, the remains were partitioned between
chloroform / saturated sodium bicarbonate, extracted (x3) with chlorofolrm, dried (MgSOq)
' and concentrated in vaéuo to give the <£rude product. '
The crude product was chromatographed on ﬁ Waters Delta Prep 4000 using 1
15 PrepPak cartridge (Porasil 37-55|_.un 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% yieicl) of ;accinic-
8-(4-mqthyl-i:ipcrazin-l-yl)-chroman-z-ca:boxylic acid (4-morpholin-4-yl-phenyl)-amide (mp
215-216 °C). The mother liquor contained 76 mg that was used in the chiral separation )
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-y})-4-ox0-4H-chromen-2-carboxylate (Reference
Example 1) (0.74 g, 2.3 mmol) was dissolved in glécial 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. Tﬁen, concentrated HCl and 10 % palladium on carbon (100 mg)

were added and the mixture was again subjected to hydrogenation (50 psi) at 70 °C for 1h.



The slower (-) isonmer (exanple 77) was obtained as obtained as a |ight
purple solid (260 ng, np 205.5-207 C, a0 - 91.08 in dichloronet hane)ﬂ kﬁm
(M) mz = 437. 5 Enantiomers of

8- (4- met hyl - pi perazi n-1-yl)-4-oxo-chronman- 2- carboxylic acid

(4-nor phol i n-4-yl - phenyl ) -am de. Exanple 78

racem c- 8- ( WOstobmgl2- pi per azi n- 1-yl ) - 4- oxo- chr oman- 2- car boRGE¥/$EY2/a98U
(4-norpholin-4-yl- 10 phenyl)-am de. Racem c-8-(4-nethyl-1-piperazin-1-yl)-
4- oxo- chroman- 2- carboxylic acid hydroct?7eri de (Exanple 78a) (1.04 nmol) was
di ssol ved in anhydrous N, N di net' hyl formam de (40 m) and the foll ow ng
wer e added in order: HCBt?ﬁ(O. 17 % 1.14 nunol), TBTU (0.37 g, 1.14 mmol) -
then tri et Hpeapastionewas@liewed to caolpthapggnlyst was filtpred and the prjutio was carsenfiatedat r oom
t enper at ur - i a)dg“d i Ne=Trael 185 g, 1.14
mol ) was gﬁéé‘gggﬂ%ﬁg%%%. ndg%?ﬁd%%gﬁi%gﬁ% at rtg %Q%rgrgr%grlg ure. The
sol uti on wadetbyrlegiperazn-tgt)iahromentiearhdxplic amdihydsodmoride paa foani i eds et ween

chloroform/..s it ed . iu i car bonat e, raet X with chloroform
dried (NgSC'ﬂ)thanaﬂg&S gﬁ%%%ﬁénaﬁet% rile%{ Vgtglﬂ ' thﬁlg{s\}gPﬁlﬁgﬂé? g%f’e product. 20 The
crude proglEianys7echr omat ogr aphed on a Waters Delta Prep 4000 using |
PrepPak cartridge (Porasil 37-55m 125A) eluting with 2.5 % net hanol /
chloroform The product wa ed to give a yellow oil. Ethyl acetate

vvash[efl uxed then cool ed the yel |l ow
solid was filtered to give 530 ™0 '

was added to the oil. The sg
'.'v ) =gf racem c-
8- (4- net hyl - pi perazi n-1-yl) - 4. 0xo0-ehr

rbox lic acid
(4-nor phol i n-4-yl - phenyl) 2 Nnde (np 215- ((Ilhe not her | i quor
contained 76 ng that was usdd :} the chiral separation described bel ow
LOMS (MH) mlz = 451. 1 7 APR72006 WD 03/ 037872 R€T7 SE02101989 -129, Exanpl e

78a racemi c- 8- (4- Met hyl -| - pi pdrazin-1-yl)- 4-oxo-chroman-2-car boxyli.c acid
hydrochl oride. racemi c-Ethyl -8-(4-nethyl-1-piperazinyl)-
4- ox0- chr onfn-834ddethid-pinerezin- (-F)-shioman-2-carboxylic acid (4-morpholin-4-yl-phenyl)-

amide.

The cﬁantiomcrs of racemic-8-(4-Methyl-piperazin-1 ;yl)-chroman-z-carboxylic acid :

| 10 (4-morpholin4-yl-phenyl}-amide (Examplq 75) (0.52 g, 1.19 mmol) were separated by the
use of a chiral column (Chiralfak AD,5em X 50 cm, 20 W). The faster (+) isomer (example
76) was eluted with 45 % isopropanol / hexane and the slower (-)isomer (exampie 77) was
' cluted with 75 % isopropanol / hexane.
The faster (+) isomer (example 76) was obtained as a white solid (250 mg, mp 206-'
15 207°C, 0p +92.66 in dichloromethane). LC/MS (M+1) vz =437,

* %W\@L

N

(-)-8-(4-Méthyl-piperazin-1-yl)-chroman—Z-carboxyIic acid (4-morpholin-4-yi-phenyl)-amide.

Q

o)

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 c¢m, 20 j1). The faster (+) isomer (example



78b) (0.33 g, 1.04 mmol) was dissolved in 6 MHCl (20 m) and heated to 100
Cfor 1.5 h. 5 The reaction was allowed to cool. The solution was {7 APR 7006
concentrated in vacuo and anhydrous toluene was added (x3) and the sol ution
was again concentrated in vacuo to give racem c- 8-

(4- Met hyl -1 -piperazin-1-yl)-4-o0xo0-chroni an-2-carboxylic id hydrochl oride
as a yell OW(P?S@H?‘W%O. 44 g, quantitative yield) that was ﬁéggméégp% in the
next reaction. LCOMs (Mtl) mz = 291. 10 Exanple 78b

raceni c- Et hyl - 8- (4- et hyl -1 - pi per azi n=828§1)- 4- oxo- chr oman- 2- car boxy! at e.
Racem c- Et hyl - 8- (4-net hyl - | - pi perazi n-1-yl)-4- hydroxy-chr oman- 2- car boxyl at e

(Exanple 7 0, 4 . .m"ml%nf s dissglve. in hydr qus dj ¢h| or onet hane
(35701 " and® tr Ayiehadis 4578 speropian! Dhegine 78 edope Lot deramplecs ) Bt | on
stirred at eluR@With 9FPEE6 R0l /hdRaneVer ni ght. The reaction was filtered

t hrough di at omaceous earth and the solvent. was renoved in vacuo to give

racem c- Et hy| - stheAlowst ¢/ isomerdexsaple,17) was ghtsinedias pbiined ap pdight ppoieselidxy| at e as

?eggit ;[ on. ggp g?é( 9&%&%9’?%’;&%‘9??%“ &imgf(‘,?wmlegfa?@gﬁ ?Nih'ib_nttlgg A8t

racem c- Et hyl - SEnandtiomersfl8-(4-methdpirrazint t-yl) #-oxo-chroman-2-carboxylic acid

4- hydr oxy- ¢hro - Z: carboxyl ate. Ethyl :

8- (4- met hyf{"f’g%ﬁ‘g@r%@?%ﬂﬁ%md&- 0x0- 4H chr 6man- 2- car boxyl ate (reference
exanpl e 1) Egsingli8@8 1.5 mmol ) was dissolved in glacial acetic.acid (50 m)
and 10 % pal | adi um on carbon (10Q, mg) was added. The m xture was.
hydrogenated on a Paar apparatus [R5 (50 psi) at 70 C for 3 h. The reaction
was all owed to cool, the cat wgs filtered and the sol ution was
concentrated in vacuo. Ethyl atg / gatuyrated sodi um bi carbonate was
added .to the remains and the xtair efywe racted (x3) with ethyl -acetate,

dried (MgSO4) and stripped to _give 0
racem c- Et hyl - 8- (4- et hyl - | -;Epe azin-l-yl)- 4 mr oxy- chroman- 2--car boxyl at e
(0.43 g, 90 30 %yield) as a ow oi |l . GC/ M5 Q My) mz =320. 1 7 APR

2006 WD 03/037872 PCT/ SE02/ 01989

racernic-s-(4-méthyl-piperazin—1-yl)—4-oxo-chroma_n-2-carboxylic acid (4-morpholin-4-yl-
10 phenyl)—a_midé. .
Racemic-8-(4-methyl-1-piperazin-1-yl)- 4-0xo-chrorhan—2-ca.rboxylic 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. .

The solution was concentrated in vacuo, the remains were pa.rtitioncd betwceh
chloroform / saturated sodium bicarbonate, extracted (x3) with chloroform, dried (MgSQ4) .
and concentrated in vacuo to give the crude product.

20 The crude product was chromatégraphed on a Waters Delta Prep 4000 using 1
PrepPak cartridge (Porasil 37-55um 125A) eluting with 2.5 % methanol / chloroform. The
product was collected to give a ycllov;r 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-yt-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.



-130 Exanple 79 8-(4-Methyl-piperazin-I|-yl)-4-oxo-chroman-2-carboxylic acid
(4-nmor phol i n-4-yl -phenyl)- amde (faster running isonmer). 5 The enantfibp®i 206
of the racem c-8-(4-nmnethyl -pi perazin-1-yl)-4-oxo-chroman-2- carboxylic acid
(4-nor phol i n-4-yl - phenyl ) -am de (Exanple 78) (100 ng, 0.22 muol) were
separated by the use of a chiral colum (ChiralPak AD, 5 cmX 50 cm 20 ).
The i somer s Wang¥ad7832 uted with a gradi ent of 35-55 % i sopr BEEBER/VI8hexane.
The faster isomer was obtained as a light yellow solid (40 ng, nip 216 C
dec.) LC/ M5 (M+l) mz = 451. 10 Exanpl elB0O 8- (4- Met hyl - pi perazin-1-yl)

4- oxo- chroman- 2- carboxylic acid (4-norpholin-4-yl-phenyl)- am de (sl ower
running isoner). The enantioners of the

racem c- 8- (ﬂﬂ@lﬁm pi perazi n-1-yl)-4-oxo-chroman-2 15 carboxylic acid

(4- mor phol i Reedsiy - PRSI A0Y .00, 41 1,10 by the
use of a ch‘?‘r:egirlyclgcglmurm (lm%gﬁg)ﬁD@%o%g% 50 cmox\g%%fi.%% ﬁrga?kglgdr?érs wer e
eluted with a gecsaiceRthyle§-(43Betbd- Bpiperazing pahoio-¢hrivesnarearbokytetes(Esamplie | soner

was obt ai ne n off white ol, d.. - 15 ec. ) 1) mz =
451. 1 7 AF%bg@’O@ %%%ﬁ%ﬁ%ﬁ@é@%g&?@f@éﬁ%o@% 7 [1£§’-\0t‘-r {

| - [ 6- FI uos oFgrédtiowhydioved & ddl. Thé sdlufiordwasxdenddrittied i wabaclandlahhyeduganoy! } - an
uno) - phenyl]-pi perazine-1--carboxylic acjd ethylamde: 5 . )

6- Fl uor o- 8-telensayanadsd; (xiyand the splutien Wﬁ%ﬁ@-%ﬁ@ﬁ?’ﬁﬁ%@-@&“ﬁéﬁﬁ%s‘ad d
(4- pi per azi @:lehl = Ry AERh atbbkyliclRR HYRro was

pl aced in a(a50 t?ﬁv_l f?gtg%{ﬁvm; t@%gg&@of 042%%2).{ c']I'a%lgis su.gggﬁéfaosmaswt reat ed
with tri et hippmn0iéd g guantitative yieldthatvesp psed s is ipthpnextrsesiiamat ECOGS 84+h, 18. 7
ny, 0.26 myl)=ad the reaction stirred at roomtenperature for 18 hours.
The reaction was concentrated (I nmmHg pressure) and the concentrate

puri fi edlQ Exampie;78nat ogr aphy on silica eluting with 1% methanol in

chl oroform m&éﬁﬁ@-Eﬁﬁ[lg-?ﬂHeﬁﬁﬁg—pipcrazm-l-yl)- 4-oxo-chroman-2-carboxylate.
Racemic-Ethyl-8-(4-methyl-1-piperazin-1-yl}-4-hydroxy-chroman-2-carboxylate
(Example 78c) (0.43 g, 1.3 mmol) was dissolve in anhydrous dichloromethane (35 ml) and
_ maﬁganese dioxide (1.2 g, 13 mmol) was added. The reaction sﬁrx:ed 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-methyl-1-piperazin- II-yi)- 4-oxo-chroman-2-carboxylate as a white
solid (0.37 g, 86 % yicld) that was used as is in the next reaction. GC/MS (EI, M+) m/z =
318, ’ - |
20 Example78c _ |
racenﬁc-Ethyi-S-({l-methyl—l-p'iperazin-l -yl)- 4-hydroxy-chrpman-zlca.rboiylé.te. _

Ethyl 8-(4-methyl-1-piperazin-1-yl)-4-ox0-4H-chroman-2-carboxylate (refel;ence
example 1) (0.48 g, 1.5 mmol) was dissolved in glacial acetic acid (50 ml) and 10 %
palladium on carboh (100 fng) was added. The mixture was hydrogenated on a Paar apparatus

25 (50 psi)at 70 °C for3 h.

The reaction was allowed to cool, the catalyst was filtered and the solution was
concentrated in vacuo. Ethyl acetate / saturated so;:tium bicarbonate was added to the remains
and the mixture was extracted (x3) with ethyl acetate, dried (MgSOs) 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 (EI, M+) m/z = 320. |



(1lmm Hg pressure). Then triturated with either to yield a yell ow powder with
was dried under. high vacuumfor 48 hat 500C (79 ng) LCMS - AP+ 5374 #APRD00
=' 236-238C. Exanple 82 15

6- Met hoxy- 8- (4-nmet hyl -[ 1, 4] di azepan- 1-yl) - 4- oxo- 4H chr onene- 2- car boxyl i c
acid (4- norpholin-4-yl-phenyl)-amde: Into a 100 nL round bottom fl ask

equi pped wi WQ %%H812r ogen inl et and magnetic stirrer is REFEEBPBNY (0. 89
nmol, 1.0 equiv.) of 6-Methoxy-8-(4-nethyl-(1,4]di azepan-1|-yl)-4-
oxo-4H—chronene-2-carboxy|ic acid hydré%%+oride salt (Reference Exanple 23).
This 20 material is dissolved in 20 nL of DMF and then 189 ng (1.06 mmol,
1.2 equiv.) of 4. notpholinoaniline is added. To the stirred solution is

qui ckly ad | taneously. added 1 7 APR 2006 WO 03/ 037872 PCT/ SE02/ 01989
-132 568 ng (1:77 mmol, 2.0 equiv.g of TBTU and 239 ng (1.77 mol; 2.0
equiv.) of HOBT. At this poin 3 g, 577 pL (25.2 nunol, 4.0 equiv.) i's
added vi-a syringe over 5 mn TNe reaction is allowed to stir at room
tenperature for 18 hrs, then eentmated on a rotary evaporator under

hi gh vacuumin order to renove th i esidue_ is triturated with 5

met hanol and the crude solid rec@ver--z”.N tration. These residues
are then purified by flash Z;rgﬁatography usLQgr gradi ent of 5-10%

met hanol in nmethylene chlorid el uent The uted material, which is

obt ai ned fron1chronatography, |s concentrated, dried under high vacuum

suspended l.ene .chl dried,o conge tra hen .
clrjygt al l'i z%g4 EEMWBT%&T W%‘?szfvggx%'ﬁg ﬁ(ﬁ B Bgﬂ’a tt as 345
my (79% OinuanfﬁktgteMnmglﬁ@Adr}j Mass Spec.: talc. for [027H32FN405+H] Theor .

B homS 5. (4 THE FUARATES PLBF FrotmipS-4mey-pipereaip-Aydkos-SHPBET | ¢ aci d

(4- mor phol ¢atbotylid/dcid damispholia - ¢l Sherdyd)- &:ﬂfﬂ@ (E:am;&wmld)lxﬁgi;b ZQMQ?Q%W th a
nitrogen i.nl'et and magnetic stirrer

Bt o5 " of seaataies BHGE PR shimLtoin (ThielPak Ah S GrX 80 Sau2d . 3 Remes
met hyl ene &L}Jc gruteq%nm%mn% of 394 344SsdpPophlil ? nAAHE TR Msttlsonif Wak offtéinéd MO

3.3 equiv.
as a light yellow solid (40 mg, mp 216 °C dec.) LC/MS (M+1) m/z = 451.

10 Example 80

. ~o
N 0
() - Lo
N
I ' '
8-(4-Methyl-piperazin: 1-y1)-4-oxo-chroman-2-carboxylic acid (4-morpholin-4-yi-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 ). The isomers 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,



et hyl di i sopropyl ami ne, followed by addition of a solution of 250 ng (0. 68
mmol, 1.0 equiv.) of . ”AWU“B
6- et hoxy- 8- (4- net hyl - pi perazi n-1-yl) -4-o0x0-4H chronene- 2- carbonyl chl ori
(Reference 20 Exanpl e 23) which has been dissolved in 10 m of nethyl ene
chloride. The reaction is allowed to stir for 4 hr, after which no further
formati on ofwgondmet was seen by LC/M5. The crude reacti pardeiogRacent rat ed
on a rotary evaporator, then triturated with 10 nL of methanol. The crude
solids were collected by filtration, them subjected to flash chronatography
using a gradient of from2 to 20% net hanol in nmethylene chloride. 25
Recrystal lization from nethyl ene chl ori de and hexanes afforded 55 ng (16%

of the purcExample8lt as a yellow solid. 1 7 APR 2006 WD 03/ 037872

PC7/ SE02/01989 -133 Mass Spec.: tdalc. for [ C27H32NAO6+H]© Theor. mz = 493;
Qos. 493 Exanple 84 0 '
6- Et hoxy 8- (4- nmet hyl - pi pdr

- 4- ox0- 4H chr onene- 2- car boxylic acid

[ 4- (4= propionyl - 5 piperazi henyl] am de: This conpound was prepar ed
from 250 mg (0.68 mmol, 1.0 . QXY - 8- (4-

met hyl - pi per azi n- 1-yl ) - 4- oxo- H- : ] bonyl chloride (Ref erence
Exanple 23) and 175 ng (O. R‘ :

1-[ 4- (4- Ami no- phenyt) - pi per 1- yI] propan | fonel by an anal ogous
procedure to that used-to prepare the 4-norphol Ngg itOne derivative, to
give 45 10 ng (12% of -the desired product as a yeII w solid. Mass Spec.:
talc. for [C30H37N505+|—|]+ Thelor. mz = 548; bs. = Exanpl e 85 N

(- mor pha i ECRC e PYBRLEEL Bedslpd it AR Rk fa %@?ﬂ%ﬁﬁ'ﬁ'ﬂ% ragpe>
equi pped wi gheny]-pipérazine-bomtiexydiencid mihylagden i nl et and nmgnetic stirr er is
pl aced 505 naFﬂJQfokl—é-M)l(lipipldm%inq l)-4-3xoo H—Ghr m%ntx"e ﬁ%argox(yﬁc acu'.;l EW -piperazin-1-

yl-phenyl)-amide (Example 71) (150 mg, 0.216 mmol) was placed in a 50 mL flask with 10

mL of CH2Cl2. This suspension was treated with triethylamine (0.1 mL, 0.67 mmol) and

- ethylisocyanate {0.21 mL, 18.7 mg, 0.26 mmol) and the reaction stirred at room temperafure

for 18 hours. The mcﬁon was concentrated (1 mm Hg_ pressure) and the concenlrafe purified

10 by chroniatography on silica eluting with 1% methanol 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)-4-0xo-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-
oxo0-4H-chromene-2-carboxylic acid hydrochloride sait (Reference Example 23). This

. 20 material is dissotved 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



pi per azi n-1-yl) - 4- oxo- 4H chr onene- 2- carboxylic acid

(4-nmor phol i n-4-yl -phenyl)-am de (Exanple 31) and 10 niL of 1, 2 17APR2%B
di chl oroethane. To this solution is then added via syringe 49 20 ny, 37.
(0.345 mmol, 3.0 equiv.) of 1-chloroethyl chloroformate. A precipitate
forms, indicating formation of an internediate. The reaction is heated to
reflux for WOHIB2Z1 7 APR 2006 WO 03/ 037872 PCT/ SE02/ 018EHSERAWShher eupon
an anal ysis of an aliquot by LC/MS indicates only a trace of product has
formed. At this tinme 52 ng (0.345 mol323. 0 equiv.) of sodiumiodide are
added to the refluxing .reaction. LG M anal yses then progressively show

then-cool ctb8 RECEPa: 20 Bi*AoF iRy Ghaoun APt b S5, ot ivg b B Ao 05 o

a suspensi@p fpbmm:hglm?mtﬁ D brinkls, @@equw yis a&ewah@ﬂﬂge oveE FR¥AltesOThs 0l | ds by
filtrati-on, foll owed | ash chromatograph of thé solution, using a

gr adi ent oqemowaib%dwh@mmmtqmm@mﬁm& hthem isconcegtrated oBarategy ( 64%) of

(he DUTe Digibih: Aol By s BNS. Tl holdad R 05TH "

6- Hydr ox¥ - xﬂstlfm'nohmdrtbré srpdth&amretegdrgduyﬁimtmm‘chbsreamdms Rre(ttmnlmnﬁédby acid

(4- nor phol m nL, .round.bottomfl ask equi pped
with a reflih’& %3* E‘?El?’y“s%ﬂgt %CE?F“’ ?%%e r%"tr&fyée@t HBF'Q %Pt aced 50
ng (0. 115 Twerlytedimftesialuvhch 1s05mﬁ:eﬂ/&bim®h)bn&{dﬁa1m?tlhyénc&&ated, dried under

pi perazin-]1- 4- 0x0- 4H-chr o I C .
( 4- mor pholt ﬁ&/ chy?m’p’?'}é‘ﬁ °F1&m°g§{1nt %&%ﬁ{ﬂ g“)éﬂ 5?@‘%@0%°Wt%@ﬁ% ene
chloride. crpstdlined ffon] réthanol iosg1ﬁiﬂeﬁ‘cél-bd§£oﬂf1e purk Prods@lay B4 DRg efovkyran
trlbrom‘?d‘I LN rrety[m yl.ene chloride. The_reacii,on 1's stirred at room

t enper al¥ir¥llpy solid. Mags Specsicalgiog kBN Qs HE Theprmét 7383 Qbe/ T2 The reacti on
I s concentgaingfle gpn a rotary evaporator, then nethanol is added. The

met hanol. i's concentrated and readded 5 20 tines, unti-l the BBr3 is renoved
as HBr and trinethyl borate. The 'soljfd hydrobrom de salt residue, whi ch S
obtained, is >85% pure prQduEl 14 . Mass Spec.: calc. for
(C25H25N405+H] * Theor. mz = 4 = 465

6-Ethoxy-8-(4-methyl-piperazin—l-yl)-4-oonH-chromene-Z-carbdxylic acid (4frixorpholin-4-
yl-phenyl}-amide: o

15 Into 2 100 mL flask equipped with a nitrogen inlet and magnetic stirrer is placed 133
mg (.748 mmol, 1.1 equiv.) of 4.morpholinoaniline, which is then dissolved in 20 mL of
methylene chloride. To this mixture is then added 290 mg, 367 uL (2.24 mmol, 3.3 equiv.)of
gthyldiisopropyl amine, followed by addition of a solution of 250 mg (0.68 mmol, 1.0 equiv.) o
of 6-ethoxy-8-(4-methyl-piperazin-1-yl)-4-oxo-4H-chromene-2-carbonyl chioride (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 chioride.

25 Recrystallization from methylene chloride and hexanes afforded 55 mg (16%) of the pure

product as a yellow solid.



1 7 APR 2006 WO 03/037872 PCT/ SE02/ 01989 -135 Exanple 87 (Method 1) ci)

6- Met hoxy- 8- (4-nmet hyl -[ 1, 4] di azepan- 1-yl ) - 4- oxo- |, 4-di hydr o- qU| noI i ney EPR:ﬁ]f]ﬁj
oxylic acid (4-nmoxpholin-4-yl-phenyl)-amde. 5 To a solution

6- met hoxy-8-(4-nmethyl -[1, 4] di azepan-1-yl)-4-o0xo-1, 4-di hydro

qui nol i ne-2-carboxylic acid (2.10 nmol) (Reference Exanple 25b) and

di i sopropyl etdwpsles7sam ne (1.4 nmL, 8.6 mml) in 34 nL di netpykéksigpes de was
added TBTU (1.40 g, 4.36 nmnol) and HOBt (0.588 g, 4.35 mml) followed by
the addition of 4-norpholinoaniline (03863 g, 2.60 mml). The resulting
dark brown solution was stirred at roomtenperature 10 under nitrogen for 19
hours. The reaction was concentrated in vacuo and the .resulting crude.
product wasMasiSpec.uplci for fE5HYNeDeHYMeot. dez redha0al =493 [ trati on of the

resul ting m xture8 af forded sonme product as a yellow solid. The filtrates
wer e conce nd partitioned between nethylene chloride and saturated
aqueous sodi um bi carbonate.. The aqpgani ¢ | ayer was washed with saturated
sodi um bi carbonate, dried 6|\/gSO4) and concentrated under 15 vacuumto
afford a brown solid. v ySpended in nmethanol and filtered to afford
the desired product as a ye d (0.714 g, 69%. 'H NWR (300 Mz,

DVSO, dd) 8 9.97 (bs, | H, { Jo 8.8 Hz, ArH & HB), 7.47
(bs, I H A- Hs), 7.00 (s, (d,. 2 H Ja 8.8 Hz,
ArH3. & H5), 6.71 (bs, I H A (s , 3.75 (t, 4 H J=4.6
Hz, OCH CH2N), 3.70 (bs, 2. Hf Ar CH CHZCHZNCHB) (bs, 2 H 20 ArNCH
CH2NCHx), 3.09 (t, 4 H J= 4. , OCH2CH N), "2~H, Ar NCH2CH NCH3),
2.73 (bs, 2 H, ArNCH2CH2CHNCH3), 2.36 (s, 3 H, NCH 3),42.07 (bs, 2 H

Ar NCH2CH CH2NCHx) ; Mass Spec.: calc. for (C27H33NsO4+I% Theor. mz = 492;

Qbs.  492. 4 EhorPR(£Hbhy\iperdsif3 AB)(4 ok HhkdAledd-2ArbodyiR acid [4-(4-propionyl-
5 piperazin-1-yl)-phenyl]-amide: |

This compognd was prepared from 250 mg (0.68 mmol, 1.0 equiv.) of 6-Ethoxy-8-(4-
methyl-piperazin-1-yl)-4-oxo0-4 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-i-one by
an analogous procedure to that used to prepare the 4-morpholino aniline derivative, to give 45 '

10 mg (12%) of the desired prodﬁct as a yellow solid. _.
Mass Spec.: calc. for [C30H31N505+H]+ Theor. m/z = 548; Obs. = 548

Example 85
0

N
Sl T
Q
6-Methoxy-4-oxo0- 8-p1perazm— -yl-4H-chromene-2-carboxyhc acid (4-morpholm-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-y!)-4-0xo-4 H-chromene-2-carboxylic acid (4—morphoii,n-4—yl-phenyl)-amideV
(Example 31) and 10 mL of 1, 2 dichloroethane. To this solution is then addcd via syringe 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,



Exanpl e 87 (Method 2) 6- Met hoxy-8-(4-nethyl -

1, 4] di azepanl -yl ) - 4- oxo- 1, 4- di hydr o- qui nol i ne- 2- car boxylic acid. 17 APR 2006
(4-norphol i n-4-yl -phenyl)-am de. 5 A solution of

6- met hoxy- 8- (4-met hyl -[ 1, 4] di azepan-1-yl )-4-(2-tri et hyl silanyl -

et hoxynmet hoxy) - qui nol i ne- 2- carboxylic acid (4-norpholin- | - phenyl ) - am de
(ReferenceW T& 27d) (0.989 g, 1.59 mml) in 20 nL nﬁF'Fr% {013%%s poured
into 300 nL 0.05 N hydrochloric acid. The clear dark yell ow sol ution becane
cloudy within 5 mnutes. The mxture-t86-stirred at roomtenperature for 45
m nutes and then adjusted to pH 7 with 10% 10 sodi um hydroxi de. The
resulting yellow precipitate was isolated by filtration, washed with water,
and dri ed ‘wirgenpom pryanalysis ofien ﬂmu@fwmshedlwﬁqﬂédﬂmoodﬁpmdmha fomadow sol i d

(d 2 1 f%%%ﬁ‘f oo gt oY 88 mlpdiac e iy bl G

6.99 (d, 2Zeddtiodd.CIMS ddzlyseé\ltl;en&rogHSsﬁ'cly ghomd fofrhationl of deméhyited pr3dt&5 oteds 3 H,

OoCH ), 3.7 t, 4 H - 4.6.Hz, OCH 3. 15 (bs, 2 H, .

Ar NC%—ICHZ o@ﬂf&ﬁ%ﬁl days. Jhe rgetionss fhen %ﬁ%ﬁ%ﬁ?ﬁ@@)"? asfg@g’ qvaporgiogtheg dried g |y,
OCH2CH N , ovér RICEu3 a s&p%tﬁrwﬂéﬁﬁdnmde céntéhingfiethahol irerAt 261 Gl NCH3) ,
2.36 (s, 3.H .NCH) bs, 2 H ArNCH2CH, CHZNCH3) ; Mass Spec.. calc. for
[ C27H33Ns Gitrtjon, fPlH‘B‘dFd bshilaf chramstography ofthesphuton g gradignt of 5 to 20%

C2'7H33N3 04 dth 28D Ghethyléhe 3RIBHEL zi v i&ﬂbg&@@ c@ﬁﬁgau?e\gl%kh& ¢ 26 Nadish hilg. Found C

60.82 H 6.53 N 13.17. 20 Exanp 03/ 037872 PCT/ SE02/ 01989
-137 Mass Spcc calc. for [CstzsN..Os+H] Theor. m/z = 465; Obs. = 465

6- Met hoxy- ﬁx:‘%@l @gghyl - pi perazin-1-yl)-4-oxo-1, 4-di hydro-qui nol i ne- 2- car boxyl
ic acid (4° rpnol i n-4-yl -phenyl)-am de. The title conpound was prepared
from 8- bronmo- 6- net hoxy- 4-.(2-tri metphyl si | anyl - :

et hoxymet hoxy) - qui nol i ne- carRoxyN ¢ acid methyl ester (Reference Exanple
24c) according 5 to the prof JoF es described in Reference Exanple 25a and

in Exanple 87 (Method 1). A g btai ned. Mass Spec.: talc. for
[ C26H3 1N504+H] ° Theor. mz ; wﬁj\
o .
O @
N
N : .
10 | - L
6-Hydroxy-8-(4-methyl-piperazin-1-yl)-4-oxo-4 H-chromene-2-carboxylic acid (4-morpholin-
4-yl-phenyl}-amide: :

Into a S0 mL round bottom ﬂask'equipp'ed with a reflux condenser, nitroécn iniet and
magnetic stirrer is placed 50 mg (0. 115 mmol, 1.0 equiv. ) of 6-Methoxy-8-(4-mcthy1—

15 piperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid (4-morpholin-4-yl-phenyl)- amlde
(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
ofx a rotary evaporator, then methanol is added. The methanol is copcentratcd and readded §

20 tiincs, 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
[CysHagN4Os+H]" Theor. m/z = 465; obs. = 465



478. Exanple 89 10 6- Met hoxy- 8- (4-net hyl

pi perazin-1-yl)-4-oxo-1, 4-di hydro- qui nol i ne- 2- carboxylic acid [4-(4-7 APR 2006
propi onyl - pi perazi n- | -yI) phenyl ]-am de. The title conpound was prepared
from 8- br ono- 6- net hoxy-4- (2-tri met hyl sil anyl -

et hoxymet hoxy) - qui nol i ne- 2- carboxylic acid nethyl ester (Reference Exanple
24c) accor dvogsiedienzt he procedures described i n Reference persemiosg5a and in
Exanpl e 87 (Method 1), except 15 that the am de was formed from

1-[4-(4-am no- phenyl) pi perazin-1-yl]- QRE pan-1-one. A yellow solid was
obtai ned. Mass Spec.: talc. for [C29H3 04+H]' Theor. mz = 533; Obs. 533.
Exanpl e 90 20 .

6- Fl uor o- 8E(‘4m%tsl7xmmoaq§ azin-1-yl)-4-oxo-1, 4-di hydro- qui nol i ne- 2- car boxyl i
c acid (4-"norpholtn-4-yT-phenyl)-amde 1 7 APR 2006 WD 03/ 037872

PCT/ SE02/ 01989 -138 The title corrpond was prepared from
6- FI uor o- 8- (4- et hyl - pi per,a8

1, 4- di hydr o- qui nol i ne- 2- car boX q
Exanpl e 26) using the proced descA| b
chromat ography, it is then cry5|allwzeo to give the pure
product as-150 ng (55% of aéﬁh OWHsol talc. 5 for

i n_Exanple 87 (Method 1). After

%drochl oride salt (Reference
et hanol

(C2sHzFN603+H] + Theor. mz = AG6; Cbs = 466. Pl & 91
6- Fl uor o- 8- (4- net hyl - pi per azi -'qui nol i ne- 2-car boxyl i
c acid [4-(4- 10 propionyl-pi Zi n- 1 yI) phenyl] m de. The title conpound
was prepared from 6- Fl uoro 8- (4 nmet hyl - pi pera2| n- 1-yl) - 4-oxo- -

v ) ( et Gbriba-eanshd haliRenig it opt d dotiEr aue e RSB 07
(52/&% hcc)jglS 1) £4 &ET%M-ﬂyﬂpheh@%lépeC talc. for ( C23H33FN603+H] + Theor. mz =
To a solution of 6-methoxy-8-(4-methyl-[1 4]d1azepan- -yl)-4-oxo~l 4-d1hydro—
quinolme-z-car_boxyhc acid (2.10 mmol) (Referencc Example 25b) and diisopropylethyl
amine (1.4 mL, 8.6 mmol) in 34 mL dimethylformamide was added TBTU (1.40 g, 4.36
nunbl) and HOBf (0.588 g, 4.35 mmol) followed by the addition of 4-morpholinoaniline
{0.463 g, 2.60 mmol). The re:;ulting dark brown solution was stirred at room temperature

10 under nitrogen for 19 hours. The reaction was concentrated in vacuo and the resulting crude
product was taken ﬁp in metixylene 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 conceﬂtfated under

15 vacuum to afford a brown solid. This was suspended in methanol and filtered to afford the .

| desired iaroduct as a yellow solid (0. 714 g, 69%). "H NMR (300 MHz, DMSO d¢) 59.97 (bs,
1 H, NI;I) 7.67(d, 2 H, J,= 8.8 Hz, ArH, & Hg:), 7.47 (bs, 1 H, ArHs), 700(s 1H, C—C_I_-D
6.99 (d, 2H Jo= 8.8 Hz, ArH; & Hs'), 6.71 (bs, 1 H, ArHjy), 3.85 (s, 3 H, OCHs),3.75 (¢, 4H,
J=4.6 Hz, OCH,CH,N), 3.70 (bs, 2 H, AINCH,CH,CH,NCHj), 3.55 (bs, 2 H,

20 AXNCH,CH;NCHj), 3.09 (t, 4 H, J= 4.6 Hz, OCH,CH,N), 2.95 (bs, 2 H,
ArNCH,CH;NCH;), 2.73 (bs, 2 H, AINCH,CH,CH,NCHj3), 2.36 (s, 3 H, NCH;), 2.07 (bs, 2
H ArNCH;CH,CH;NCH;); Mass Spec.: cale. for [CosHyNsO,+H]" Theor. m/z = 492; Obs.
492.



15 Exanpl e 92

8-[(2- Di met hyl am no- et hyl ) - net hyl - am no] - 6- met hoxy- 4- oxo- 1, 4-di hydro1quA|:tRolh£
ne-2- carboxylic acid (4-norpholin-4-yl-phenyl)-amde. 20 The title conpoun
was prepared from 8-brono- 6-net hoxy-4-(2-trinmethylsilanyl -

et hoxynet hox ui nol i ne-2-carboxylic acid nmethyl ester (Reference Exanple
24c¢) accor\‘]%r‘f@{ 037872t he procedures described in Reference FSTSEPVHEI5a and in
Exanple 87 (Method 1 7 APR 2006 WO 03/037872 PCT/ SEO2/ 01989 -139 2), using
N,N, N -trimethyl ethylenedianine for t+BdPd catal ysed coupling. A yellow
solid was obtained. Mass Spec.: talc. for [C26H33NSO4+H]' Theor. mz = 480;
Obs. = 480, Exanple 93 N 5

8-[(3-Di ' ) - met hyl - am no] - 6- met hoxy- 4- oxo- I, 4- di hydr o- qui nol
i ne-2- carboxylic acid (4-norpholingd-yl-phenyl)-am de. The title conpound

was prepared from 8-brono- 6. cethoxy 4-(2-trirnethyl sil anyl -
et hoxynet hoxy) - qui nol i ne-2-ca 1 Cyaciyd nmethyl ester (Reference Exanple
24c) according to the proced | deskried in Reference Exanple 25a and in
Exanpl e 87 (Method 10 2), using yEt Ryl - |, 3- propanedi am ne for the
Pd catal ysed coupllng A yeII M/ obt #i ned. Mass Spec.: talc. for
[CZlH35N504+H] Theor . = 49NF me 94 H | N-N
8-((3R)-(+)-3- Dlrrethylamnop roI d|n o '
-1-yl)-6-nmet hoxy-4-oxo-1, 4-dih 0- qui nol i ne-2- 13“carboxylic acid
(4 nmor phol i n- 4-yl - phenyl) am de. The title conpound was prepared from
- bromo- 6- gk sy s ety TRERY SRR 1 3 b-oxo-1 4-diydro-quinoline-2 carboxylic acid
(4-morphohn—4-yl-phenyl)-a:mde.

.5 A solution of 6-methoxy-8-(4-methyl-[1,4}diazepan-1-yl)-4-(2-trimethylsilanyl-
éthoxymetho:icy)-quinoline-z-c_arboxylic 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) § 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, ! H, C=CH), 6.9% (d, 2 H, J,= 8.8 Hz, ArtH,&
Hs), 6.71 (bs, 1 H, ArHy), 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,;NCHjy), 3.55 (bs, 2 H, A?NCH,CH,NCHy), 3.09 (t, 4 H, /= 4.6 Hz,
OCH,CH:N), 2.95 (bs, 2 H, A;tNCH,CH,NCHj3), 2.73 (bs, 2 H, ArNéHzCH;CﬂzNCH3),
2.36 (s, 3 H, NCH;), 2.07 (bs, 2 H A-rNCH,CH,CH,NCH3); Mass Spec.: calc. for
[Ca7H33Ns04+H]" Theor. m/z = 492; Obs. = 492. Analysis for Cp;H;3N504.1.0eqHCL
0.3eqH,0: Calculated C 60.79 H 6.54 N 13.13. Found C 60.82 H 6.53 N 13.17.

20 Example 83



et hoxymet hoxy) - qui nol i ne- 2- carboxylic acid nethyl (Reference Exanple 24c)
according to the procedures described in Reference Exanple 25a and iy APR 2006
Exanpl e 87 (Method 2), using (3R)-(+)-3-(dinethylam no)pyrrolidine for the
Pd catal ysed coupling. A yellow solid was 20 obtai ned. Mass Spec.: talc.

for [ C27TH33N504+H]® Theor. nmlz = 492; Obs. = 492. 1 7 APR 2006 WO 03/ 037872
PCT/ SE02/ 019@8%3034f2 Exanple 95 8-((3S)-(-)-3-D net hyl am neemioieobsodi n
-1-yl)-6-met hoxy-4- oxo- 1, 4- di hydr o- qui nol i ne-2- carboxylic acid

(4-nor phol i n-4-yl - phenyl )-am de. 5 The 137t.l e conpound was prepared from

8- br ono- 6- met hoxy-4-(2-trinmet hyl sil anyl - .

et hoxynet boxy) - qui nol i ne- 2car boxylic acid nethyl ester (Reference Exanple
24c) accor @iMethoxyel-{dhmethylepipetazire b-yl)ebetor hédihydroRpiretien eafbxeytiolacid 26a and i n
Exanpl e 87 t ho usin (3S)-(-)-3-(di nethylam no)pyrrolidine for the
Pd cat al ysgg’%‘jﬁﬁﬁﬁ'yéhmxﬁ'ﬂﬁ? ow solid was obtained. Mass Spec.: calc. for

[ C27H33Ns O4+H] +Tﬂ'd”lﬂlércompﬁtﬁldwa492epa1%&om=8 ¥rdsho- ﬂﬁetﬁ%@@{ﬁh‘ﬁ@cthylsﬂan :
6l\/Ethoxy8[netL$/I-(1 methgl- yrroll%Syl) am_ no] 0XO0- hdro guin
ol i ne- 2-~ c&MABMAtRAXY hRYiRpling-2rraroeKic 4! s}hxlﬁﬁeq{%e)’w%xmmm eqcer%wnpound
was prepar ?djthE ﬁ%cﬁré&ﬁ@é&ﬁb&'xﬁ?&ﬁ?e&%e ﬁxén?plé ﬁ$arﬂnﬁtuhﬁi§ﬁﬂ1@8‘1’ atidd 1).

et hoxynet hox qU| nol i ne-2- carboxylic acid hyl ester ( eference Exanpl e
24c) accor 3l Soﬂlé“@ﬁ@btﬁﬂ%é@ﬁwcdéﬁéﬂpﬂ%ﬂﬂsﬁe‘fﬂ dieer. B2m$i%eObsa and in
Exanpl e .87 sédet hod 2), using N, N -diinethyl-3-am nopyrrolidine for the Pd
catal ysed coupling. A yell ow solid was obt ai néd. Mass Spec.: talc. for

[ C27H33N5 le@%eor. mz = 492; Cbs = 492. 1 7 APR 2006 WO 03/037872
PCT/ SE02/ 01989 - 141 Exanpl e 97 o ‘
8-{Et hyl - (1-et hyl - pyrrol |/dbn 3-yD)F am noj - 6- net hoxy- 4- oxo- |, 4-di hydr o- qui nol

i ne- 2-
TG
.N. "H
E j o N/\
N K/N\(O
10 6-Methoxy-8-(4-methyl-piperazin-1-yl)-4-0xo-1,4-dihydro-quinoline-2-carboxylic acid [4-(4-
propionﬁ-piperazin—l-yl)-phenyl]-amide

The title compound was prepared from 8- bromo-6-methoxy—4 (2-trimethylsilanyl-
ethoxymethoxy)-quinoline-2-carboxylic acid 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 ﬁras formed from 1-[4-(4-amino-phenyl)-piperazin-1-yl]-propan-1-one. A
‘ ﬁllow solid was obtained. Mass Spec.: calc. for [CagHisNsOs+H]" Theor. m/z = 533; Obs.
533.

Example 90

(;] -

6-Flioro-8-(4-methyi-piperazin-1-yl)-4-oxo-1,4-dihydro-quinoline-2-carboxylic acid (4-

20

morpholin-4-yl-phenyl)-amide



Horiioni=

carboxylic acid (4-norpholin-4-yl-phenyl)-amde. 5 The title conpound was
prepared from 8-brono- 6-net hoxy-4-(2-trinmethylsilanyl - 7 APR 2[}[]5
et hoxymet hoxy) - qui nol i ne- 2- carboxylic acid nethyl ester (Reference éx

24c) according to the procedures described in Reference Exanple 25a and |n

Exanpl e 87 &I\/Et hod 2), using 3-diethylamnopyrrolidine for the Pd catal yzed
coupling. AYQ8A%W3sol i d was obtai ned. Mass Spec.: cal c PCTGE02/01989

[ C29H37N504+H]' Theor. mz = 520; Cbs. 520. 10 Exanpl e 98 H I N

4- Di met hyl am no- 6- met hoxy- 8- (4 met hyl - Hsper azin-1-yl)-quinoline-2-carboxylic
acid (4- norpholin-4-yl-phenyl)-am de. To a suspensi on of

Cmoronol | o o AL R AR e ORI 0 i,

mmol ), N -Idwmowmhnmzyc:(rh&yﬂm agid hgirachbdride salb (Rezfcrﬁncs |Eaumple 26) shgne

anhydr ous toI ed P a 7.1. (63.0
mo. 0. 201 HRE dneBRLRERRRE P OHERR! 1D AR efomtogiehy it Peh bt | 7 g
wi ne col orfesin Metahdleo W&b@%%dﬁ&td&@%ﬂﬁg(ﬁ%ﬂﬁh yeilow Q@Ied) M4k Spéd.:kelor s. The
reaction nga igu ﬁ d to room bﬁ Q&?ture and 20 concentrated. The
crude ikt %@QH%T ] ¥-61f®fogr aphy an silica gel using a 17
APR 2006 \zﬂ#ﬂ;@ﬁﬁmz PCT/ SE02/01989 142 gradient of 100:0 to 95:5

met hyl ene Chloride: methanol to afford the desired product as a yellow solid
(96.9 ny, 67% “H NWVR (300 2 DVSO, d6) 8 10.06 (s, | H C(ONH), 7.69
(d, 2 H J,= 9.0 Hz, ArF .58 (s, 1 H At ), 7.58 (d, 2 H J.=9.0 Hz,
Ar --s ), 695(d 1 H, Hz, ArH), 6.76 (d, 1 H Jm2.7 Hz, ArlE3),
3.90 (s, 3 H OCH), 3.75 N - Hz, OCH CH2N), 3.37 (bs, 4 H,
ArNCH CH2N), 3.10 (t, 4 H,” N), 3.01 (s, 6 H NCH 2),
2.71(bs, 4 H Ar NCJ—lZCJ—lZI\I)E!ﬁgS (s, 03 . Mass Spec.: calc.- for

[ C2sH36N603+H] + Theor 05; Obs. : 'E/

6-Fluoro-8- (4-methyl-p1perazm- ~yl)-4-oxo-1 4-d1hydro-qumolme-Z-ca.rboxyhc acid [4-(4-

10 propionyl-piperazin-1-yl)-phenyl]-amide.

The title compound was prepared from 6-Fluoro-8- (4-methyl-pxperazm- -yl)-4-oxo-
1,4-dlhydro-qumphne-Z-carboxyhc 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 (CzsHyFNsOy+H]" Theor. m/z = 521; Obs. = 521.

15 Example92 .

I?I N
N H [ 1 :
~ . 0

8-[(2-Dimethylamino-ethyl)-methyl-amino]-6-methoxy-4-ox0-1,4- dlhydro-qumolme-Z-
carboxylic acid (4-morpholin-4-yl-phenyl)-amide.
.20 The title compound was prepared from 8-bromo-6-methoxy-4-(2-trimethylsilanyi-
| ethoxymethoxy)—quinolinc-2-carbox)}lic acid memyl.ester (Reference Example i4c)

according to the procedures described in Reference Example 25a and in Example 87 (Method



Exanple 99 . 10

6- Met hoxy- 4- met hyl am no- 8- (4- net hyl - pi perazi n-1-yl)-qui nol i ne-2-car bgzwﬂgg
acid (4- norpholin-4-yl-phenyl)-amde. The title conpound was prepar Wuﬁ
8- br onp- 6- net hoxy- 4- oxo- 1, 4- di hydr o- qui nol i ne-2-carboxylic acid (Reference
Exanpl e 27b) according to the procedure described for Exanple 98 using
N-nmet hyl  amyps, epare 8-brono-4-nethylam no-6 15

met hoxy- qui nol |3):r(1)se)7 gzrcar boxylic acid (4- m)rphol i n-4-yl -phen Cﬁlstomwage. A

gl assy orange solid was obtai ned. Ms §pec calc. for [ C7H34N6O3+H] +
Theor. mz = 491; Obs. = 491.5. Exarrpl 100 |

6- Fl uor o- 4- net hoxy- 8 (47met hyl - pi perazi n-1-yl)-quinol i ne-2-carboxylic acid

(4- nor phol K5 4= 37

beTl SEbz; oTbitE §ig n“tﬂ’!o%@‘fé‘éfﬁﬁw%ﬂ%f&zbott cailied 3 gﬁ'éﬁo Ag"gl%w Plid 4

ni trogen i wia.ecbbtamﬂ Mamﬁ:ieccczﬂt |fmﬂ[€i51'13i1*é0at}ﬂea'h®rﬁhg =(ﬂ030hsml4,801 0 equiv.)
of 6-Fl uorg 4- Eﬁggoxy 8- (4-net hyl - pi perazin-1-yl)- quinoline-2-carboxylic
acid hydro £ salt. This material is dissolved in 20 nL of DVF and
then 1.35 g (7.56 mmol, 1.2 equiv.)Qof 4-norpholinoaniline is added. To the
stirred 5 solution is qui CpQ/ addedljsi rrultaneously added 4.05g (12.6 mmol,
2.0 equiv.) of TBTU (2-
(1H benzotriazole-1-yi)-1,1, 3, el pt hyl uroni unt etrafl uoroborate) and 1.7

g (12.6 mmol, 2.0 equiv.) of yBepzotriaol e hydrate). At this
h, HO ¢ uiadded via syringe .over 5
m nutes. The reaction is all ow@ 0 sti at ~rgo N{’eﬂﬁeraturefor 18 hi s,
hi g

point 3.25 ¢, 4.11 nL (25.2 mMmp

then is concentrated on a rotary @&vaporator under vacuumin 10 order to
renmove the DMF. The residue '§N turated with methandl and the crude solids
are recovered by filtration. JThe material i.s then dissolved in et hyl ene

hl d d wt di bi bgnat Lh
Cayer |3 aPNG aRaY e BoRRL e B e eSS SRR 1 L od by
flash chr OmbmtlaW(mbmgolm-gJyBﬂleﬁﬂb-amtdeS 10% net hanol in rret hyI ene

f Egg” de as el uﬁlrétﬁdezglgpc%d%als apl'eparcd ?rgm Ss brgrtr)zto- ;nr:]te oxy-t? (rQ 1(1:'1% 81”?510 aphy, 'S

ethoxymethoxy)-quinoline-2-carboxylic acid methyl ester (Reference Example 24c)
according to the procedures described in Reference Example 25a and in Example 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 [C21H;5N504+H]+ Theor. m/z = 494; Obs. = 494, .
Example 94

—N

8-((3R)-(+)-3-Dimethylamino-pyrrolidin -1 -yl)-6-meth6xy—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-
cthoxymethoxy)-qﬁinoline-Z-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 [CzsHyNsO«+H]" Theor. m/z = 492; Obs. = 492.



15 crystallized frommnmethanol to give the pure product as 2.83g (939@ of a
yel l ow solid. WMass Spec.: talc. for [C26H30FN503+H]' Theor. mz =

= 480 Exanpl e 101 6-Fl uor o- 4- oxo- 8- pi perazi n-1-yl - 4H chr onene- 2- carboxe?lc
acid (4-norpholin-4-yl-phenyl)- antide: made according to the.general nethod
of Howarth et. at. Tetrahedron, 1998, 54, 20 10899-10914. Dry

6- f | our o- 8-WALMBFHIY| - pi per azi n-1 -yl ) - 4- oxo- 4H chr onene- 2PCESEBHOYBP c aci d
(4-(4- propionyl-piperazin-|-yl)-phenyl]-amde (Exanple 72)(1 g 1.9 mol )
was added to 100 nL of rigorously dri-@d04, 2-di chl oroethane in a flask under
N2 at nosphere and magnetic stirring. The m xture was cooled to 0C and
freshly distilled 1-chloroethyl chlorofornate (650 ul, 858 25 ng, 6 nmol, 3
eq) was acExameledd wise. The reaction was then heated under reflux for 5
hours at which time LC/ MS reveal ed gonpl ete consunption of starting
material. Nal (Ig, lea) wag added fnd heatlng continued for 2 days nore.
The reaction was then all e?ed filtered and evapor at ed to
dryness under reduced pressurf m.) was added and heated to
reflux for 4h, filtered hot and-&ve d dryness. The product was 30

i sol ated by chronatography usi np 5|I|c. CHC13/ 5% MeOH as an el uent.
This gave 700 ng of the prodye Yl solid. LCM5S - nmlz =
508. 1 7 APR 2006 WD 03/03787X P¢T/ SE02/ 01989 -1 CUAI M5 1. A conpound
represented by the formula (I)- 5 wherein R i's_ each position,

i ndependent |y represented byNhydrogen, optionally substituted al kyl,
optionally substituted cycloé|ky| - met hoxy, thionethoxy, -NHA -NA2,

B i T TR SR AT
cyano or ar sybstituted a opti ona substitute
c)}icl oal kyl? ¥b°|?3‘¥5* Eﬁg(lf‘ §®H’§'P"€ﬂf li)b d P d _

5 The title compound was preparcd from 8-bromo-6-methoxy-4-(2-trimethylsilanyl- -

| ethoxymethoxy)-quinoline-2-carboxylic acid methy] ester (Reference Example 24c¢) accordmg
to the procedures described in Reference Example 252 and in Example 87 (Method 2), using
(3S)-'{-)-3-(dimcthylamino)pyrrolidine for the Pd catalysed coupling. A yellow solid was
obtained. Mass Spec.: calc. for [Cy7H;3NsO4+H]" Theor. m/z = 492; Obs. = 492.

10 Example 96
O

A O

N

\

6-Methoxy-8-[methyl-(1-methyl-pyrrolidin-3-yi)-amino]-4-oxo-1,4-dihydro-quinoline-2-

I—Z

carboxylic acid (4-morpholin-4-yl-phenyl)-amide. i
The title compound was prepared from 8-bromo-6-methoxy-4-(2-trimethylsilanyl-

15 ethoxymethoxy)-quinoline-2-carboxylic acid methyl ester (Reference Example 24c) according
to the procédurcs 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 [Cz7Hy3N;sO4+H]" Theor. m/z = 492; Obs. = 492.



alltenyl or optionally substituted alkynyl; R2 is represented by (i), (ii),
(iii), or (iv) below (C2)n R(Cj2)n R2 R3/ it, (i) (ii) (iii) -Ra73@Rhm5
.-H, optionally substituted Cl4al kyl, optionally substituted C24al kenyl’,
optionally 15 substituted C2.6al kynyl, optionally substituted

C3. 6cycl oal kyl or ACH, nis2,30r4; P is a heterocyclic ring; R4 is -H or
optional |y swubedostsated Cl.4alkyl; R5 is -H -OR4, -NR2 opcr/SEdanddgs R6 is -H
or methyl; 1 7 APR 2006 WD 03/037872 PCT/ SE02/ 01989 -145 Y is -C(=O) NH,
-Q(=OQ NA-, -CQ(=Q N(A)-, -NHC(=O)-, -C(z@fH, -CH2NH, -C(=0) CH2-,

-CH C(=0)-, -C(=0O -piperazine-, C( =00, -NNAC=0-, -C(=S)NA) -

- CH2N(A), -N(A) CH2- or a 5-nenbered heterocyclic. R7 is a monocyclic or

bi cyclic arpgmhple97ing or a heterocycle, optionally substituted by one or 5
nore substituents selected from R8- ﬁg and R10; wherein R7 is connected to Y
either by a single bond or Ry agingjfusion; R8 is -CH2-, -C(=0)-, -SX2-, -
S2NH, -C(=ONH, -0-, -S-.r"\S ~a five nenbered heterocycli-c
connected to RL by a ring fusif a]| nqle bond as tether; R9 is

nmor phol i ne optional |y substituted=ntbAat N one substltuent sel ected

fromA, 10 thionorpholine, pipergzi n'}'R‘ ,
optional | y substituted heterocycyic,H org - ( LA, O is optionally.

&1, SYhydroxy, aryl, cyano,
o

substituted al kyl, optionally Fjbl\mjt ed cycloal

NS

8-[Ethyl-(1 -ethyl-pyrrolidin-3-yl)}-amino}-6-methoxy-4-ox0-1,4-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-
eﬁloxymcmoxy)-qﬁinolinc-Z-carboxylic acid methyl ester (Reference Example 24c) according -
to the procedures described in Reference Examble 25a and in Example 87 (Method 2), using
3-diethylaminopyrrolidine for the Pd catalyzed coupling. A yellow sohd was obtained. Mass
Spec.: calc. for [C;9H37N504+H] Theor. m/z = 520; Obs. = 520.

10 Example 98

- q \@\

S | ™y ° Y

| N o ~©
4-Dimethylamino-6-methoxy-8-(4-methyl-piperazin-1-yl)-quinoline-2-carboxylic acid (4-
morpholin—4-yl-§henyl)-amide. ' ‘
Toa sus;;ensibn of 8-bromo-4-dirnethylamino-6-methoxy-quinoline-2-

15 carboxylic acid (4-morpholin-4-yl-phenyl)-amide (Refcrénce Example 28b) (139.9 mg, 0.288
mmol), N-methylpiperazine (48 pL, 0.43 mmol), and 4 A sieves in 15'mL anhyglrous toluene
was added Pd; (dba)2 (15.3 mg, 16.7 pmol), BINAP (63.0 mg, 0.101 mmot) 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



hal ogen, -C(=O) NH2-, nethylthio, -NHA -NA2, -NHC(=0 A, -C(=0)NHA,
-C(=O)NA2, or OA; 15 R' is -H, alkyl, ACH, -SO2A, -SO2NH2, -SOZNHA,”APR 008
- SO2NA2, -SO2NHAR9, -C(=0)R9, -alkylR9, C(=0)A, C(=0)NH2, C(=0) NHA,
C(=0)NA2, or-C(=0)OA. 2. The conposition as recited in Claim1 wherein R
is, at each S|t|on i ndependently represented by hydrogen, Kk
cycl oal kyl ,W % thiomet hoxy, -NHA, -NA2, 20 NHC(=OF T’SEH%"H?%ar bonyl ,

- C(- O NHA, C( O) NA2 hal ogen, hydroxy, -QOA, cyano, or aryl wherein al kyI
and cycl oal kyl are optionally substi tuH?d' wi t h hal ogen, nitro, cyano,

hydr oxy, trifluoronethyl, am no, carboxy, car boxam ndo am di no, carbanoyl,

to, | f 4 .al k kynyl., 6 | oal kyl ,
e et n 553 e S R v e Bk e 1™
lkyl), N , 4Rl A |
N (2 b Q*F}‘ﬁ:?%‘?é%“"‘W’Q&‘Z‘mma?“é’a’ﬁ%ﬂmw SADOG L, CROND, 7.65
al kyl ) S( 0()1,2({ ajgzr%ﬂy fIiZ/IA)\'Eﬂ&,_a()dﬁ%(Sal ﬁo&;&d-r"@iﬁr@lﬂﬂwnf@oﬂm & Hsdf amoyl |

N, N- C14 I f poyl 0 ey The
conposi tion aé él"i ed I'n %@ %7%#1 gqllv\h'fé)‘r glﬁﬂ%mef))r’ glsaghf S an?%'gi{glﬁ . .
optional$ ;AHB&Q&HsIGG_iC&ﬁbWIﬁ (b l4dheANCH, CHgY), ylarin 4 Hyy-<48Hz,

trifluoro 0 I rcapto,
Sl  amoy! CERENRVE 0% AR REE» LG LR BRHENE S B S

cycl oal kernhss Speek: @lckﬁl(ECzsfq:xN GAlHgiThebs. oz 4 508;lGusoy oy, N 1 7 APR 2006 WO
03/ 037872 PCT/ SEQ2/ 01989 -146 (CiA alkyl), N(C .4 alkyl)2, CA

al kanoyl aMA al kanoyl ) 2ami no, N-(Cl4 al kyl ) car banoyl , '

N, N- (Cl A) 2Car banoyl , . (Cl4al-kyl ) SH{CLA al kyl ) S(=O, (ClAall ryI ) S02,. .(ClL.A)

al koxyecar bonyl , N-(CI A al kyl)sul fanpyl, N, N-Cl A al kyl )sul fanoyl, CIA

al kyl'sol fonyl ani no, or het@ "5 4. The conposition as recited in
Claim3 wherein R is -H .} C2. &al kenyl , C2. 6a|kyny|

C3. 6¢cycl oal kyl or ACH, wher ei 6 z,{j kyl.. cycloal kyl, Cz- 6al kenyl

C2. 6al kynyl and A are optional ) [ t h hal ogen, nitro, cyano,
hydr oxy, trifluoronethyl, am _
' ‘N K/O o

10 6-Methqu-4-methylamino-8-(4-methyl-piperazin—l-yl)-quinoline-Z-carboxjrﬁc acid (4~ '

morpholin-4-yl-phenyl)-amide. .
The title compound was prepared from 8-bromo-6-methoxy-4-oxo-1,4-
dihydro—quinoline-fz-carboxy(lié acid (Reference Example 27b) according to the procedure
described for Example 98 using N-methyl amine to prepare 8-bromo-4-methylamino-6-
15 methoxy-qumolme-Z—carboxyhc acid (4—morpholm—4-yl-phenyl)-armde A glassy orange
solid was obtained. Mass Spec.: calc. for [C17H34N503+H] Theor. m/z = 491; Obs. = 491, 5

Example 100
o N '
N \©\ .
N o}
() )
|

6-Fluoro-4-methoxy-8-(4-methyl-piperazin-1-yl)-quinoline-2-carboxylic acid (4-morpholin-4-
20 yl-phenyl)-amide.



car boxy, carboxam ndo, am di no, carbanoyl, nercapto, sulfanmoyl, C A alkyl,
C2Aal kenyl, C2. 10 4 al kynyl, C34 cycloal kyl, C3.6 cycl oal kenyl, C ,%Ta‘&ﬁﬁomﬁ
- Cl A al kanoyl, CI A al kanoyl oxy, N- (CIA alkyl), N(CIA alkyl)2, CA

al kanoyl am no, (Cl A al kanoyl ) 2am no, N-(Cl- 4al kyl)carbanoyl,

N, N-(Cl A) 2car banoyl, (CIA alkyl)S, (CA alkyl)S(=0), (CA alkyl)S®i (CA)
al koxycar bowglozrnds2Cl A al kyl ) sul fanoyl, N, N-Cl A al kyl ) suldcarseyin1ose! A

al kyl sol fonyl am no, or heterocyclyl. 15 5. The conposition as recited in

G ains 1-4 wherein R7 represents a nonoggclic or bicyclic aromatic ring
optionally incorporating at | east one heteroatom selected fromN, 0 and S.
20 6. The conposition as recited in Caim5 wherein the aromatic ring

optionally i ncmtcpsnﬁtﬂangmdlbet&&ﬁ ﬂaﬂwqm?péwxma m&ogﬂaﬂﬂut andnagadiid s@érapht hyl
2-, 3- and 4- yr I d nd furyl, quinolyl,
soqui nol yiis 40K D18 (6 35umS1 Geamiy) of Gelvsisriristiony 3-8 gekgnattacipyryth y1

i m dazol yl g ufxﬁhﬁezﬁlkéﬂaoxgﬁt i aia)}’ mchf&(‘{d@EQJ Yithis thaterid? hsacﬁfgbwledxfl'ﬁ%ﬁg%m

1,2,3-triazo l azo 3- oxadi azo 4-tri1azol yl,
1,2, 4-thi a@néth@n yB33 £17.56 mmokdch equitt Mf4-rm@plpl@omhneumcbﬂe¢| To the stirred

%eﬁzgxgg '05?3;}:1%69& %ﬁmcﬂir %édgmﬁ%&%:l lad%eg ?trbiﬁ 226:&?%%:2,{0 %ﬁﬂﬁt ?31 ai m(%l wherein
R7 is repr ékﬁh’cmitrtayolt«hei)f- Iot, Bfﬂtetrat(mhyluﬁamﬁget(aﬁ)mrobmaﬁ) dnd7l. APR220AGe\O
03/ 037072 S ST IR A S s AT BY BHET LE7Y
bond, - C(=@mol, 4. (EH';luv ) is @dded via-syringaQidrer 5 minuteS( ThY reactiontieilveved @ stifatlrbor- -
oot oL OB kG SARTRE SRl b bRl B P! "
t hi onor pitolokdeeto @nBvdﬁéTDMFed'h'é réseiue ineiiedted withethdohandithe fulé solids d&te
het er ¢ ycle ;recmg'gr? {)y ﬁltratlona e mgtremn?st t%gr? glngOlVeBd %nsm ;ll:t?enc?dor}éle and extracted
with 10% sodium blcarbonate_solunon. The organic layer is dried and then concentrated.
These xfesidues are then purified by flash chromatography using a gradient of 5-10% methanol
in methylene chloride as eluent. The material which is obtained from chromatography, is then
15 crystallized from methanol to give the pure product as 2.83g (93%) of a yellow solid.
Mass Spec.: cale. for [C26H3FNsO3+H]" Theor. m/z = 480; Obs. = 480
Example 101
6-Fluoro-4-oxo-8-pipcrazin-1-)Irl-4H-chmmene-2-carboxylic acid (4-morpholin-4-yl-phenyl)-
amide: made according to the general method of Howarth et. al. Tetrahédron, 1998, 54,
20 10899-10914. ' ' |
Dry 6-ﬂour0-8-(4—methyl-pipcrazina1-yl)—4-oxr.;-4H-chromene-2-carboxylic acid (4-(4-
propionyl-piperazin-1-yl)-phenylj-amide (Example 72)(1 g 1.9 mmol ) was added to 100 mL
of rigorousty dried l,2-dichloroeihane in a flask under N, atmosphere and ragnetic 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 isolated by chromatography using silica gel and CHCI3/5% MeCH as an eluent. .This gave
700 mg of the product HCI salt as a yellow solid. LCMS — m/z = 508. '



substituted with hal ogen, nitro, cyano, hydroxy, trifluoroinethyl, am no,
carboxy, carboxam ndo, am di no, carbanoyl, nercapto, sulfanoyl, C A1ail Ml 006
C24 al kenyl, C24 al kynyl, C3_6 cycloal kyl, C3.6 cycloal kgnyl, Cl4 al' Koxy,
Cl. 4 al kanoyl, Cl A al kanoyl oxy, NH (C .4 alkyl), N(Cl4 al kyl)2, Cl4

al kanoyl am no, (Cl14 al kanoyl)2am no, N-(Cl. 10 4al kyl ) car banoyl ,

N, N- (Cl. 4) 2V B4}EA . (G .d alkyl)S-, (Cl4 al kyl)S(=0)-, KCTISE02D1884 ) S02-, .
(C14) al koxycar bonyt, N-(Cl4 al kyl)sul famoyl, N, NCl4 al kyl)sul fanoyl, Cl4

al kyl sol fonyl ami no or heterocyclyl. 8.-1#Ae conposition as recited in aim?7
wherein R10 is al kyl, hydroxy, cyano, OA, or 15 halogen. 9. The conposition
as recited in Claim8 wherein RLO is cyan, hydroxy, nethoxy, ethoxy or

hal ogen. 2&LeAIMSrp o conposition as recited in claiml wherein R7 is
represented by the Formula (vi): RS RO (vi) wherein Rs is a single bond as
tether and RO is nethoxy, cyano, a five-nenbered heterocycle or a conmpound
represent ed. by Alempeingiepsesensted hy theufoamie(Dp5 11. The conposition as recited
in claim10 wherein R" is -H, -SQ2CH3, -SQ2CH2CH3, - S02-n-C3H7, :
-S02-i-C3H7, -S02-nC4H10, -S02-t-CAH10, - SO2NH2, SO2N(CH3)z, 1 7 APR 2006 WO
03/037872 PCT/ SE02/ 01989 -148 -C(=O) NH2, -C( :%NH- cycl ohexyl,

-C(=0 -cyclopentyl, -C(=O -pyrrolidine, -C(=Q)N(CH3)2, -C(=0O) -norpholine,
-C(=0) CH3, -C(=0)CH2CH3, -C(=0) -n-C3H/ -C(=M)-i-C3kf, -C(=0-n-CAHio,
-C(=0 -i-C4Hlo, -C(=0)-t-C4H, o, CH3(H ; ] .

- CH2CH20H, - C(=0) CH2CH3OH, - C(= 0 br 5 C(FO) OC4Hlo. 12. The conpound
as recited in Cains 1-11 wherern ¥ ive- ered heterocyclic
ring conprising one or nore heteroat {[1,8 N and O.

wherein _ _
R! is, at each pasition, independently represented by hydrog_en, optionally substituted alkyl,
optionally substituted cycloalkyl, mcthoiy, thiomethoxy, -NHA, -NA,, -NHC(=0)A, |
aminocarbonyl, -C(=0)NHA, -C(=O)NA2_ halogen, hydroxy, -OA, cyano or aryl;
10 A is optionally substituted alkyl, optionally substituted cycloalkyl, optionally substituted .
* alkenyl or optionally substituted alkynyl;
Rlis représentec_l by (i), (ii), (iii), or (iv) below:

I ) |
N No . :
< (?:/Hz)n R ‘(crl{z);, e \®
) ) B g .l\m
R

@) (ii) Gy W)

R3is-H, optionally substituted C, galkyl, optionally substituted C;salkenyl, optionally
15 substituted C,4alkynyl, optionally substituted C; ¢cycloalkyl or AOH;

nis2,3or4; ‘

Pisa hefcrocyclic ring;

R*is -H or optionally substituted C;.qalkyl;

R’is -H, -OR®, -NR* or -SR;
20 Réis-Hor methyl;



10 13. The conpound as recited in Caim1l1l2 wherein Y is pyrrole, thiophene,
furan, imdazole, thiazole, oxazole, pyrazole, isothiazole, i soxaqu—pAPR 2006
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-oxadi azol e. 15 14. The conpound as recited in Caim12 wherein Y is
-C(=O NH, o@dAkLHB) -, -NHC(0) -, or-C(=0) - pi perazi ne-pcragnafiogPmpound
represented by the fornmula (1): | 20 wherein R is, at each position,
i ndependent |y represented by hydrogen,_ggat.ionally substituted al kyl,
optionally substituted cycl oal kyl, nethoxy, thionmethoxy, -NHA -NA2,
-NHC(=0) A, am nocarbonyl, -C(=0O NHA, -C(=0) NA2, hal ogen, hydroxy, -OA
cyano or aryis-CD)RH-SCERNA-, CLOPRAKY INHOEO3) YC(=SINEL, kgmNH-, R2 i s
represented %/)8@) éﬁI@)ﬁ‘ iig)..ar (1v) be{?éws 1.7 APR 2006 WD 03/037872
PCT/ SE02/ 0168 Hzo-GHETFYrrCiedappyriringy HRRIRTRNWEEOI3 R (i) R3 (i)
(i) -C(=S)N(A)-, -CHN(A), -N(A)CH;- or 2 S-membered heterocyclic.
R’ is a monocyclic or bicyclic aromatic ring or a heterocycle, optionally substituted by one or -
5 more substituents selected from R3-R” and R!®; wherein R is connected to Y either bya
single bond or by a-ripg fusion;
R} is -CHy-, -C(=0)-, -SO5-, - SO;NH-, -C(=O)NH-, -O-, -§-, -§(=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 heterocyclic,
or-C(=0)CA; . .
R'is optionally substituted alkyl, optionally substituted cycloalkyl, hj(dmxy, aryl, cyano,
halogen, -C(=0)NH;-, methylthio, -NHA, -NA;, -NHC(=0)A, -C(=0)NHA, -C{=0)NA;, or
0A; .
15 R'"is -H, alkyl, AOH, -SO,A, -SO,NH;, -SO;NHA, -SO;NA;, -SO;NHAR’, -C(=0)R’,
-alkle’, C(=0)A, C(=0)NH;, C(=O)NHA, C(=0)NA,, or -C(=0)0A.

2, The composition as recited in Claim 1 wherein R-l is, at each position; independently
represented by hydrogen, alkyl, cycloalkyl, methoxy, thiomethoxy, -NHA, -NA,, - .

20 NHC(=0)A, aminocarbonyl, -C(=O)NHA, -C(=0)NA., halogen, hydroxy, -OA, cyano, or
aryl wherein alkyl and cycloalkyl are optionally sﬁbstitutcd with halogen, nitro, cyano, . '
hydroxy, trifluoromethyl, amino, carboxy, carboxamindo, amidino, carbamoyl, mercapto,
sulfamoyl, Cy4 alkyl, C,4 alkenyl, Cz4 alkynyl, C35 cycloalkyl, C;. cycloalkenyl, Ci4
alkoxy, C4 alkanoyl, C,4 alkanoyloxy, N-(.CH alkyl}, N(C 4 alkyl)s, Ci4 alkanoylar_nin‘o,

25 (Ci4 alkanoyi)zamino. N+(C,aalkyl)carbamoyl, N,N-(C|.4);carbamoyl, (C,4 alkyD)S, (Ci
alkyl)S(=0), (C 4 alkyl)SOs, (C,4) alkoxycarbonyl, N-(C,.4 alkyl)sulfam;oyl. NN-Ci4
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 alkyt, C24 alkenyl, Ca4

alkynyl, Cy.¢ cycloalkyl, Cy.¢ cycloalkenyl, C\.4 alkoxy, C 4 alkanoyl, C 4 alkanoyloxy, N-



R3 is H, Cl.6alkyl, C2. 4alkenyl, C2-6alkynyl, C3.6cycloalkyl or ACH

ni s2or 3; P Is a heterocycl icring; 5 RRis -H optionally substltut AP Z[l[lﬁ
Cl 4al kytor optionally substituted heteroalkyl; RS is -H -O0R or F§6
-Hor nethyl; Yis -C(=O NH, -C(=0) NA-, -C(=O)N(A)-, - NHC( =0 -, C( S)NH-
-CH2NH-, -C(=O CH2-, -CH2C(=0-, -C(=0 -piperazine-, -C(=0 Rs-, -NAC(=0) -
10 - C(=S) NW9 03/0378ZH N(A), -N(A) CH2- or.a 5-nenbered het ePOT§ERIEISYRY is a
nonocyclic or bicyclic aromatic ring or,_.a heterocycle, optionally
substituted by one or nore subst it uent4® sel ected from Rs-R9 and RI0; -
wherein R7 is connected to Y either by a single bond or by a ring fusion;
Rs is S(=0 -, a five
merber ed %95‘ zﬂgl)é% Sfcqufygz'c%‘rfﬁ&f‘%"wgo &Qb@"é‘%’)ﬁa’%? @:r\"‘or singl e bond as
te})htert Rammmt ?ﬂdﬂ\]{ Nq@ﬁﬁwuamylo(ﬂmﬂhﬁbﬂ YCW@“)S(’G'@?%‘?’“MW!E i@ﬁ‘ﬁlt | one
substituen cte rom pi per zin , lLonal | 'y
substi t ut é&i“’éy °ﬂﬂer(Gna#ka)5§Eﬁ§qug1e@ 4?1"&9&5 c,CH awlseléznx%ym R10 is
optional | yor fstBotyciyit ed al kyl, optionally substitut ed cycl oal kyl , hydroxy,
aryl, cyano, 20 hal ogen, -C( =0) NH2-, nethylthio, -NHA -NA2, -NHC(=0 A,

-( O)Nm -C(=O)NA2, or " OA; R' is -H, alkyl, AOH -SQ2A, -SCJZNHZ - SO2NHA,

BNy ST g Bane ) S AN, SV,
is, at eaaﬂkmé.lqmmloalkmbhm’@ﬂmﬁem the €os aldwhn t yniioalligyl, I rdatibepyh Gasaligmyhl ky|
havin9. L SabH R0 oo SR D o G RRR N B> 17
i ndependerhibygxy, carboxamindo, amidino, carbamoyl, mercapto, sulfamoyl, C, alkyl, Cua!kcnyl Ca.
0 4 alkynyl, Cis cycloalkyl, Cyg cycloalkenyl, C 4 alkoxy, C,.4 alkanoyl, C,4 alkanoyloxy, N-

(C14 alkyD), N(C4 alkyl)y, Ci4 alkanoylamino, (C4 alkanoyl);amino, N-(C;. '

salkyl)carbamoyl, N,N-(Ci4)carbamoyl, (Cy4 alkyI)S, (Cis alkyl)S(=0), (Ci4 alkyl)SO;,

(1) alkoxycarbonyl, N-(C, alkyl)sulfamoyl, N,N-Cy.4 alkyDsulfamoyl, Cy4

allcylsolt_‘oﬁylamino, or heterocyclyl.

S. 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, ﬁyrazolyl, isothiazolyl, isoxazolyl, 1,2,3-triazolyl,
1,2,3-thiadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-triazolyl, 1,2 /4-thiadiazolyl, 1,2,4-oxadiazolyl,

25 1,3,4-triazolyl, 1,3,4-thiadiazolyl, 1,3,4 oxadlazolyl benmmxdazolyl benzthiazolyl,

benzoxazolyl or triazinyl.

7. The composition as recited in Claim 6 wherein R’ is represented by the formula (v):

v)




represented by a cycl oal klyl having 3-6 carbon atons. 18. The conpound as
recited in Caiml1l4 wherein R is, at each position, independently 1% APR 2006
represented by hydrogen, nmethyl, ethyl, n-propyl, isopropyl, n-butyl,

i sobutyl, tent butyl, cyclopentyl or cyclohexyl. 19. The conpound as
recited in Claim15 wherein R is, at each position, independently

repr esent edwdysfdsaherein A represents alkyl. 10 20. The pcospaungkvas recited
in Claiml1l5 wherein R is, at each position, independently represented by
hal ogen. 21. The conpound as recited i.j4flaim 20 wherein R is, at each
position, independently 15 represented by bromnine, chlorine or flourine.

22. The conpound as recited in Caim15 wherein R noieties each

i ndependenwhgrein®) iesptintallysyoitingetby 22 agdne E'Ltbstlmmpdmteﬁﬁmﬂé@"haﬂm“n any one

of dains 1 erei C1 4 24. T ound.as recited
in any one gf e'&llghﬁs‘mﬁ%h??dwﬁézcs ﬁ?”T ; %é’p'?sbger?fe%(‘b; &Fﬁ °rop3 fYYa (v):
(V) Rlo 25msheEeé Retdfdcyick cORidcRadd lebywh@g fubidh @i RYis dorpiREsE optidRalBU bst i.tuent
selected from Rs-R9 and R10 wherein R8 |s a S|n | e bond as te€ther a

fi ve- menbefigtitied ovithy leag ope puhstitueny selerted fromy Ay l?m?fghcfl@s-' %%mawaerﬂb

mor phol i gey, Ik
PCT/ SE02T 0 1%:58:34:&% 10?225:‘\ %Sp’ggg gﬁ%ﬁy‘:}i Wf‘g’?ﬁ’?‘f Q’?gmcl zf?gdng a%%ﬁ%’?ag?’ nRLO is

at | east opubstmyied with halogens élltfectt}@t!o hiydroxy, Hifkypromethyd] asaing,cerboxy\,  hal ogen or
I, 2 A i kol UL WYYk 127
alkynyl, C; cycloalkyl, C; ¢ cycloatkenyl, C 4 alkoxy, C;4 alkanoyl, Ci4 alkanoyloxy, NH-
(C14 alkyl), N(C,4 alkyl);, Ci4 alkanoylammo, {C14 alkanoyl);amino, N-(C,.
10 salkyl)carbamoyl, N,N-(C,4):carbamoyl, (C,4 alkyl)S-, (C14 alkyl)S(=0)-, (C14 alkyl)SO,-,
(Ci4)alkoxycarbonyl, N-(C, 4 alkyl)sulfamoyl, N_,N-C|_4 alkylsulfamoyl, C;4 |
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 claixﬁ 1 wherein R’ is represented by the Formula (vi):

l —R}—R’° (vi)
- whereinR%isa single bond as tether and R’is methoxy, cyano, a five-membered heterocycle

or a compound represented by the Formula (vii):
N N—=R! (vii)
25

11. The composition as recited in claim 10 wherein R'! is -H, -SO,CHs, -SO,CH,CH;,
=S503-n-C3Hy, -503-1-C3Hz, -S03-nC4H g, -S0,-t-C4H 5, -SO2NH,, SO;N(CHj)a,



27. The conpound as recited in claim 15-26 wherein R7 is represented by the
formula (vi): R8-R9 (vi) wherein R8 is a single bond as tether and ﬁgll\b%lﬂﬂﬁ
nmet hoxy, cyano or a conpound represented by 10 the Fornmula (vii): ?L
(vii) wherein R" is -SQ2CH3, -SO2CH2CHS, - S02- n- C3H7, -S02-i - C3H7,

-S02-n- C4H10, -S02-i- C4Hlo, -S02-t-C4H10, -SO2NH2, -S2N(CH3)2, -C(=0) NH2,
- O =0 NCH2¥BU/8) NH-.  cycl 0- C6H12. C(=0) - cycl 0- CSH1oPCT/SEV2/01989
-C(=0) - pyrrolidone, -C(=0 N(CH3) 2, C(@@%_f nor phol i ne, 15 C(=0) CH3,
-C(=0)CH2CH3, -C(=0)-n-C3H7, -C(=0O) - 7, C(=0) CH2CH2OH, C(=0 -n- C4HLO0,
-C(=0)-i-C4H10, -C(=0)-t-C41lito, -CH3OH, CH2CH2OH or -C(=0) OC4H10. 28. The

conpounds as ite ains 15-27 erein Y resents a five-nenbered
he{rgrocycl';%é {)ﬁﬁt} c&n@ﬁﬁclﬁmﬁﬁé‘ tgﬁ Qﬁh‘épl?l’é?@lr’oé& yaglidips.ed from S, N and
0. 20 29. . mmné(@ rﬁ&ﬁh&lﬁﬂ No S e: 1 320)@}% clﬂ-o n-f:sﬂ,an di azol ,

oxadi azol e rrol e, hene, furan, im hiazo oxazol e,

pyrazol e, }ﬂ Gbi 63(—@}5@%12101 €(=Q)- Qcéim,rc&iﬁfteﬁ,ﬂuﬂ CH,0H; ﬁ@ﬁi@ﬂ:ﬂz e,

1, 2, 3- oxad te xadi azol e,

1,3, 4- tn%‘?ﬁ%&{ﬁéﬁfh g‘z%zdf é{)—%)?l-%éﬁ Xagfl@b?icm%ﬁ 8. The conpound
as reC|tEdCﬁ=@)0Cdﬁnms 15-29 wherein Y is -C(=O NH, - O)N(CHB)-, - NHC( =0) -
-C(=0) -piperazine-. 1 7 APR 2006 WD 03/037872 PCT/ SE02/ 01989 -152 31. A
conmpound represented by the formula (I): | wherein R is, at each position,

i ndependentl.y rr&:pmapm:&ds Reyitdd)ial Chg@s 1 -1Cvhbreil K ydpresbims @@e&meniby:dﬂ oxy, -QA or

cyano, Vmeﬁe%érgcyc ul: ring com){:vnsmg 51%: t|>rsmorc heteroatoms selected from S Nand O.

10 13. The compound as recited in Claim 12 wherein Y is pyrrole, thiophcné, furan, -
imidazole, thiazole, oxazole, pyrazole, isothiazole, isox_azole, 1,2,3-triazole, 1,2,3-thiadiazole,
i,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(CH;)-,
-NHC(=0)-, or —C(=0)-pipcrazine-.

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, -NA3, -NHC(=0)A,
aminocarbonyl, -C(=0)NHA, -C(=0)NA,, halogen, hydroxy, -OA, cyano or aryl;

25 A is alkyl, cycloalky!, alkenyl or alkynyl;
R? is represented by (1), (ii), (iii), or (iv) below:



10. (1) R3 is -Hor Cl4alkyl; nis2; R is -Hor optionally substituted
Cldalkyl; R5is -ORor -NR2; 15 R6 is -Hor nethyl; Y is -C(=0)NH m PR 7006
-C(=0) - pi perazine-; R7 represents phenyl optionally substituted by eA Brl
nore substituents selected fromR6-R9 and R10; R6 is a five-nenbered
het er ocycl e connected to R7 by a ring fusion or a single bond as tether; 20
RO i s norpheboses’8®hi onor phol i ne, -C(=0)A or piperazi n- RPCTHSER/AMR 2006 WO
03/ 037872 PCT/ SE02/ 01989 -153 R10 is al kyl, hydroxy, cyan, halogen or QA R
is -H alkyl, AOH -S02A, -S2NH2, -SGMBA, - S02NA2, - SOZNHAR9, - C(=0) R9,
-alkylR9, -C(=O A, -C(=ONH2, -C(=O NHA, -C(=0)NA2 or -C(=0)OA; or a

phar maceutical ly acceptable salt of said conpound. 5 32. The conpound as

recited in GhRhm 31 wherein Rl.is, at ea sition, indep ntly
represented by -H, C1-C6 al kyl, C3.6cycl oalbryl , hal ogen or . 33. The
conpound as ited in C ;m’&z}: erein , at each posiAian '

| ndependent{ y 2hepr esented b worinel @hofine, brom n& et hoxy
or methyl. 84. The compound as rkcited in | m 33 wherein R3\ thyl. 35
The conpoun ~¥-Ris - C(=0) NH-. 6. The

ashrecited in % 3- 34 wherei
conmpound as reci\tRéd in Claim35 wh

by one or nore substituents selected from RsgRO andR1O wherein Rs represents
a five-menbergg heterocyclic cggnected to RZiii}by a ring fusiopyor a single

bond as.tether and R9 is norpholine.
R*is -H , Cjsalkyi, Cz.salkenyl, C,salkynyl, Ciscycloalkyl or AOH;

nis2or3;
Pisa heterobyclic ring;
5 R'is-H, optionallj substituted C;4alkyl or optionally substituted heteroalkyl;

R*is-H, -OR*or -NRY; '
R®is -H or methyl; | _
Y is -C(=O)NH-, -C(=0)NA-, -C(=0)N(A)-, -NHC(=0)-, -C(=8)NH-, -CH;NH-,
-C(=0)CHj-, -CH;C(=0)-, -C(=0)-piperazine-, -C(=O)R*-, -NAC(=0)-,

10 -C(=S)N(A)-, -CH;N(A), -N(A)CHs- or 2 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)-, -SO»-, - SO;NH-, -C(=0)NH-, -0-, -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 alky!, optionally substituted cycloalkyl, hydroxy; aryl, cyano,

20 halogen, -C(=O)NH;-, methylthio, -NHA, -NA;, -NHC(=0)A, -C(=0)NHA, -C(=0)NA;, or
0A; .
R' is -H, alkyl, AOH, -SO,A, -SO;NH, -SO;NHA, -SO;NA,, -SO;NHAR’, -C(=0)%’,
-alkylR?, C(=0)A, C(=0)NH;, C(=0)NHA, C(=O)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.



optional |y substituted on carbon with at |east one substituent selected from
A, piperazine-R11 20 or thionorpholine. 37. The conpound as recited 1'6171 A?ﬁ 2006
wherein RO is norpholine. 38. The conmpound as recited in Caim37 wherein
R10 is cyano, OA, OH or halogen. 25 39. The clains as recited in Caim38
wherein R10 is cyan, nethoxy, ethoxy, fluorine, chlorine, bronine or

hydr oxyl . 489 %%#%872onpound of O aim 36 wherein RO is pi pECASEROINY1  wherein
R11 is -S@2CH3, 30 ,-S02CHzCH3, -S02-n;L3H7, -S02-i-C3HL, -S02-n-CAHIO,
-S02-i-CAH10, -S02-t-C4AH O - SO2NH2, (CHB)2 . C(=0) NH2, -C(=0 NCH2CH3,
C(=O) NHcycl o- C6HI 2, -C(=0)- cycl o- CsHIO -C(=0) - pyrrolldone -C(=O N(CH3) 2,
g(( 3 rngguglm%om%&(nﬂg fecited &%?azm%a@c%% atebdh 6{3&&9 cndently

-C(=0) -t - mwntemmllmlham;@)ﬁ@@zbnn@tom1 A corrpound of any one of
clainms 1-40 for use in the treatnent of depression, generalized anxiety,
eating disorders, denentia, panic disorder, sleep dlsorders

gastroi nt els8t| rEHe cdinpoundes &citedninh @laini lstov}fémnsR rsmiemhpmndn simeﬁerdsntlyvasospasm

d dysf f | d _of 42 A f
anof f ock IMAEENRRY PBRo R BB MR o B P eropgF e, SRR kel 1y

accept abl Q;yaa#&m}cpbrs)&ldﬂemrrpound in the preparation of a nedicanent for the
treatnent of depression, generalized anxiety, eating disorders, denentia,
pani ¢ di sorders, sleep disorders, gastrointestinal disorders, notor

di sorders,g, enﬂﬁ@bmﬁ&nﬁlag%ﬁahﬁcmmgmmahg ﬁ%ﬂ@osﬂbﬁﬁﬁbﬁ%ﬁéﬂd@my 43. The
use of any one of the conpounds in claims 1-18 in the preparation of a

medi cant freRTeseRiEd py @ﬁ‘t‘ﬁ’tﬁﬁﬁm Afrepresspte3ybn, general i zed anxiety, eating
di sordefg, denentia, panic disorder, sleep disorder, gastrointestinal -

di sorders, notor disorders, endocrine disorders, vasospasm and sexual
dysfuncti (;ﬁ 1The spmpound@s recited in Claim 15 wheremR is, at each position, mdcpendently

represented by halogen.

21," The compound as recited in Claim 20 wherein R' is, at each position, independently

15 represented by bromine, chlorine or flourine,

22.  The compound as rec1tcd in Claim 15 wherein R'moieties each independently rcpresent
hydrogen

20 23. The co'mi:@und as ‘;ecited in any one of Claims 15-22 wherein R is -H or C.galkyl.

24, The compound as recited in any one of Claims 15-22 wherein R’ is represented by the
Formula (v):

rR:—R° )

.RIO
25 wherein R is optionally substituted by at least one substituent selected from R:R’and R"
wherein R® is a single bond as tether or a five-membered heterocycle connected to R'bya

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 (vi)

wherein R®is a singic bond as tether and R? is méthoxj, cyano or a compound represented by .
the Formula (vii):"

N N—R!! (vii)
wherein R“ is -SOzCH}, -SOzCHzCH;. '-802-n-C3H1, -SO:-i-C;H'r, -SOz-n-C4Hm, -SOz-i-

C4H|o, -SO1-t-C4H 0y “SO:N-Hz. -SOzN(CHg)z, *C(=O)NH2, -C(=0)NCH2CH3, C(’O)NH— .
cyclo-CsH;a, C(=0)-cyc10—CsHm,-—C(=O)-pyrrolidonc, -C{(=0)N(CHj),, -C(=0}-morpholine,

- -C(=0)CHj, -C(=0)CH;CHj, -C(=0)-n-C,Hj, ~C(=0)-i-C3Hy, C(=0)CH;CH,0H, C(=0)-n-

C4Hm, -C(=0)-i-C4Hm, -C(=O)-t-C4H10, -CH:OH, CHzCHzOH or —C(’O}OCJ‘I[{).

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, 1,2,4-0xadiazole, 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(=0)N(CH,)-,
-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 reﬁresenfed by hydrogen, C,.¢ alkyl, halogen,
hydroxy, -OA or cyano; '

wherein A is alkyl;
R?is:
N
N\ _‘
( (C/Hz)n
| | \RJ

10, | )

Ris -H or Cy.alkyl;

nis2;

. R*is -H or optionally substituted C, salkyl;
R’is-OR‘or -NR%;
15 R%is-H or methyl;
Y is ~C(=0O)NH or ~C(=0)-piperazine-;
R represents phenyl optionally substituted by one or more substituents selected from R"R’
andR';
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(=O)A or piperazin-R'';
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Rm is alkyl, hydroxy, cyano, halogen or OA

'is -H, alkyl, AOH, -S04, -SO,NH,, -SO:NHA, -SO:NA,, -sozN}m’ -C(=O)R’,
-alkle’, -C(=0)A, -C(=0)NH,, -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)-C;s alkyl, Cj.4cycloalkyl, halogen or OA. -

33. The compouﬁd ag 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 ;C(=O)NIjI~.

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"Yis cyano, OA, OH or halogen.

39.  The claims as recited in Claim 38 wherein R'? is cyano, methoxy, ethoxy, ﬂubrinc,

chlorine, bromine or hydroxyl.

40. The compound of Claim 36 wherein R’ is piperazine-R"!, wherein R'" is -S0,CHj,

-80,CH,CHj, -$0;-n-C3Hj, ~803-i-C3Hj, -SO03-0-CeH g, -SO4-i-CeHo, ~S02-t-CeHyg,

-SOzNHz, -SOzN(CHJ)z, -.C(=O)NH2, -C(=0)NCH2CH], C(=0)NH-CYC10-C5H|2, -C(=0)-
cyelo-CsHig, -C(=0)-pyrrolidone, -C(=0)N(CHj)z, -C(=0)-morpholine, -C(=0)CHj,
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-C(=0)CH;CHj, -C(=0)-n-C3H; -C(=0)-i-CsHy -C(=0)CH,CH,0H. C(=0)-n-C4Ho,
-C(=0)-1-C4H,, -C(=O)-t-C4H10, CH,CH;OH or -C(=0)OC;H,,.

41, A compound of any one of claims 1-40 for use in the treatment of depression,
generalized anxiety, eating disorders, dementia, panic disorder, sleep disorders,
gastrointestinal disorders, motor disorders, endocrine disorders, vasospasm and sexual

dysfunction of an animal in need of such therapy.

42. A use of an effective amount of a compound of Formula I or a
pharmaceutically acceptable salt of said compound in the preparation of a
medicament for the treatment of depression, generalized anxiety, eating disorders,
dementia, panic disorders, sleep disorders, gastrointestinal disorders, motor disorders,

endocrine disorders, vasospasm and sexual dysfunction.

43.  The use of any one of the compounds in claims 1-18 in the preparation of a
medicant for the treatment of depression, generalized anxiety, eating disorders,
dementia, panic disorder, sleep disorder, gastrointestinal disorders, motor disorders,

endocrine disorders, vasospasm and sexual dysfunction.



