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WO 2006/029861 PCT/EP2005/009925 Thiazolinone 4-Monosubstituted
Quinolines The field of this invention relates to thiazolinone
monosubstituted quinoline derivatives where the quinoline ring is

wivhriiisdat the 4-position, which derivatives demonstratgg Gkds o002
antiproliferative activity and are useful as anti-cancer agents.

Cyclin-dependent kinases (CDKSs) are serine-threonine protein kinases
that 5 play critical roles in regulating the transitions between different
phases of the cell- cycle, such as the progression from a quiescent stage
in G1 (the gap between mitosis and the onset of DNA replication for a

new round of cell diigiaiions {pnsdodafuasiva.RMsynthesis), or
the progression from G2 to M phase, in which acftive mitosis and

cell-division occurs. (See, e.g., the articles compiled in Science,
274:1643-1677 10 (1996), and Ann. Rev. Cell Dev. Biot, 13:261-291
(1997})e A ebiriplEnestine reqrns dohrghnew Banen brsdtiied awigline

denirlin; S Rt Eaeh RIBBANG rbdlisBridadied JP$and biiabs, averiWEGvatives
CDK2, CDK4, CDKS5 an

kinase subunit (e.g., CDK], , , CDK®). As the
B RGBSR R E-AP e ARE A HFAhEs BRrEnEgEagerts.

subunit in order to phosphorylate their target substrates, and different 15

kinadeyelistiaapsipsienhkinases tefifsieempagdseibrapniirpreirivificases that

plapasesHites felesytitind heara-alRyYR tRRSEJ il &InaRas Bdhe cell-
ass of proteins (enzymes) that regulate a variety of cellular functions.

c

CYpids St BS MR SRA TP e B S ABIS RSO SKigscHic (hRiABRRRIwesn mitosis

afd Qe ssbstrsAesplidagon eerfornaianal sftesitiiab it e Shbgisatsl of

a&r\% | Tgen%Rgf?r gti%réal %ha}ggeormgourlnags E)hﬁla%ti\gtey % “?ﬁch aclive mitosis
dibstrate SIS abi ty'to IRtBrant Wit othar bll‘?dtlng _FPar Rerd THe enzyme

angttiviydpfising pectah Kivescorgfelkatatidaarompibicin the/aneasa7ddtisd 3-1677

(1RBBSPASHTURS IO SEBSBIS: W 35k hetreagyRy. f@b%‘é‘éﬁgi%x*élé are

determining the amount of a substrate that is converted to a product as a

formndi g v airRs ORBEINFT mirgHsta ey slib iHRHb 62 Grs BidiEA: B1. B2, D1,
DACHESItEROf BT teinkina sma8: dOQM0RARS TR /EBRROBIORIOZHKS and

CDK®8). As the name implies, the CDKs display an absolute dependence on the
cyclin subunit in order to phosphorylate their target substrates, and different
kinase/cyciin pairs function to regulate progression through specific phases of the

cell-cycle.

As seen above, these protein kinases are a class of proteins (enzymes) that
regulate a variety of celiular functions. This is accomplished by the phosphorylation
of specific amino acids on protein substrates resulting in conformational alteration of
the substrate protein. The conformational change modulates the activity of the
substrate or its ability to interact with other binding pariners. The enzyme aclivity of
the protein kinase refers io the rate at which the kinase adds phosphate groups to a
substrate. It can be measured, for example, by determining the amount of a
substrate that is converied to a product as a function of time. Phosphorylation of a
substrate occurs at the active-site of a protein kinase.



2 In view of the above properties, these kinases play an important part in
the propagation of growth factor signal transduction that leads to cellular
proliferation, differentiation and migration. Fibroblast growth factor (FGF)

v dovassestigr endothelial growth factor (VEGF) have been R0z @%25
important mediators of tumor 5 promoted angiogenesis. VEGF activates
endqthelial cells by signaling through two _high affinity receptors, one of
which e R BB R BT ORGSR PEE R 2 BRG ELBA I the

profeEyatignioflgroneh Bkick diged! ChreniudidoHS0842002 biGhr @olitatdion,
aifantsiis] Sal %%%%‘&"%PB{»?&%FQ&F&%W@%% LSR8 dngothetial
tumors o'lepen upon the formation of new Bod v sses{]anglogeness??o

grgvély fador fY&vainghavie higso rsasimiead cspopPRak RraddirB RIthanor
5 prifRiSIeNHB RNV SIERRLTABSEHIINRRACLENISLS QNG BFough two

prevent angiogenesis, are useful aé%ents in the prevention and treatment

high 85t FRoPPese & RIBhYRIGTES dbearingsrritise rofamainrontaining receptor
(KBiRje(bae)diyndsyDii (11998) aBeasauiee CiEmsus(Rd SUDKA0SR)veFaF
aciRnRieLagiyaions of pell Aldsian, ixiuRiRrs AL EPICL %ap@ﬁ,»#a;d@am
an |prolﬁre]rat|ve agents. These inhibitors¥an be {ised 1aF deve oping
tutherageptodntpar thipfoimatipp ré ssingbieed yeiasets catigipornesis) to grow.

10 ARGOERSHOMHBRGSBAMRGR Ml RIEEVANIRN KbRAH RERRAS SN RFOAIRbwN
the compound of the formulaiHN O siR1SilfRa 20N Y 1 wherein

signalsiRRRdgdionodRst RIKGISIAN YN SREFRIR RRIN0ERRS!- BiRetS&ik) PEENtS

in the prevention and treatment of solid tumors. (See, Klohs W.E. et. al., Current
Opinion in Biotechnology, 10:544 (1989).

Because CDKs such as CDK1 serve as general activators of cell division,
15 inhibitors of CDK1 can be used as antiproliferative agents. These inhibitors can be
used for developing therapeutic intervention in suppressing deregulated cell cycle

progression.

In accordance with this invention, it has been discovered that the compound of

the formula:
H ___</N ©
N
R@/ ST
I
Ry
20 ' Ns
wherein

Ry is hydrogen, lower alkyl, aryloxy-lower alkyl, lower alkoxy-lower alkyl or;
-C(O)O[CHLCH,01-Ry or {CHCH201,-Rs; or Ra-(X)n-
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-C(O)O[CH2CH20]P R9 or-[CH2CH20]v-R8; or R2-(X), WO 2006/029861
PCT/EP2005/009925 3 X is lower alkylene, hydroxy-lower alkylene,
cycloalkylene, aryl-lower alkylene, carboxy-lower alkylene, amido-lower
wdkylenesgaono- or di- halo lower alkylene, amino-lower alkytens2monszs
or di- lower alkyl amino lower alkyleAe or imido- lower alkylene; 5 R2 is

RS B6.P_R7is.an aryl ring; a gycloalkyl ring containing from 3 1o 6

carb O S TRl et e BT R eHes iy ene,
to 5 carboxy-kvatoniy/and feonidd-tovieh elkyeato mogetautdi fralmigveer alkylene,
grou 3 e OgeR; , imido-
oo S etre oo T RIEA b o
groufPWERSHIIRSE oxygen, sulfur and nitrogen; R5, R6 and R7 are
independently selected from the group consisting of hydroxy, 15 lower

alkyl sulfone, hydroxy-lower alkyl, hydrogen, lower alkyl, halogen,
perfltﬁoféower alkyl, lower alkoxy, amino, mono- or di- lower alkyl amino,

or whén two of the substituents R5, R6 and R7 are substituted on

adjacent carbon atoms on ring O, the&two substituents can be taken
together with their adjacent, attached caybon atoms to form an aryl ring; a

3 to 6 membered 20 cycloalkyl rinﬂ; a 4mbered heterocycloalkyl

ring; or a 4 to 6 membered hetero&roma g, Said heterocycloalkyl ring

and said heteroaromatic ring containingf¥am~1 to 2 hetero atoms

selected from the group consisting of oRygen, nitrogen or sulfur;

.E is an aryl ring; a cycloalkyl ring containing from 3 to 6 carbon

atoms; a 4 to 8 membered heterocycloalkyl ring containing from 3 to 5 carbon

atoms and from 1 to 2 hetero atoms selected from the group consisting of
oxygen, nitrogen and sulfur; or a 5 or 6 membered hetercaromatic ring
containing from 1 to 2 hetero atoms selected from the group consisting of
oxygen, sulfur and nitrogen;

Rs, Rs and Ry are independently selected from the group consisting of hydroxy,
lower alkyl sulfone, hydroxy-lower alkyl, ﬁydrogen, lower alkyl, halogen,
perfluro-lower alkyl, iower alkoxy, amino, mono- or di- lower alkyl amino, or
when two of the substituents Rs, Rs and Ry are substituted on adjacent carbon

atoms on ring ®, these two substituents can be taken together with their
adjacent, attached carbon atoms to form an aryl ring; a 3 to 6 membered
cycloalky! ring; a 4 1o 68 membered heterocycloalky! ring; or a 4 to 6 membered
heteroaromatic ring, said heterocycloalkyl ring and said heteroaromatic ring
containing from 1 to 2 hetero atoms selected from the group consisting of
oxygen, nitrogen or sulfur;
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WO 2006/029861 PCT/EP2005/009925 4 -~R15 R4 is halo,
-(CI-(O)k(CH2CIO)r R1o, R16 R17 (CILZ)w (O)- -S-R12 or -O-(CH2) R14
, RIB is an aryl ring; a cycloalkyl ring containing from 3 to 6 carbon

walamsirsdito 6 membered heterocyclic alkyl ring containingcftaimdiaders

carbon 5 atoms and from 1 to 2 hetero atoms selected from the group
consisting of oxygen, sulfur a%d nitrogen; or a 5 to 6 membered
heteroaromatlc ring _cont g¥rom ‘é s selected from the
group Rdh& ﬂng 6‘?}]@ éﬂulfu’r ané(h %@ﬁﬁ@? ’R11, R15 and
R16are independently hydrog&g, or lower alkyl; 10 R16 and R,2, are
loweralkyl; R14 is perfluro lower alkyl or -N R15 R16; -(CH2), - -OR1 j;
R17 dheNRTI6are |nd endently hydrogen, lower alkyl, or O ; nand k are
integers froR oo 1 Bid z are fteGersForP GG Ry5, pis an
integer #6x 040 6; and v and t are integers from 1 to 6; or N-oxides of

compdunds where R2 contains a nitrogen in the heterocycloalkyl ring or
heteroaromatic ring, sulfones where R2 contains a sulfur in the

heterocycloalkyl ring or heteroaromatic ring; or WO 2006/029861
PCT/@EL@O%ZS 5

is an aryl ring; a cycloalkyl ring containing from 3 to 6 carbon

atoms; a 4 to 6 membered heterocyclic alkyl ring containing from 3 to 5 carbon
atoms and from 1 to 2 hetero atoms selected from the group consisting of
oxygen, sulfur and nitrogen; or a 5 to 6 membered heteroaromatic ring
“containing from 1 to 2 hetro atoms selected from the group consisting of
oxygen sutfur and nitrogen;

Rs, Re, Ri1, R4s and Rysare independently hydrogen or lower alkyl;
RBqo and Ryz, are loweralkyl;
R4 is perfluro lower alkyl or -N Ris Rqg;

‘(CHZ)Z ““C"ORI 1;

Ry and R4g are independently hydrogen, lower alkyl, or O ;
nand k are integers from 0 to 1;

m, w, y and z are integers from 0 to 3;

p is an integer from 0 1o 6;

and v and t are iniegers from 1 t0 6; or

N-oxides of compounds where Ry contains a nitrogen in the heterocycioalkyl
ring or heteroaromatic ring, sulfones where Ry contains a suifur in the

heterocycloalkyt ring or hetercaromatic ring; or
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pharmaceutically acceptable salts thereof that inhibit the activity of CDKs,
particularly, CDK1. These inventive agents and pharmaceutical
compositions containing such agents are useful in treating various

wdiseasnsser disorder states associated with 5 uncontrolled pgHRYBMBEh925
cellular proliferation, such as cances, autoimmune diseases, viral

diseases, fungal diseases, neurodegenerative disorders and .

oo A B BRI S R T P vy 6f CDKs
CDKsbattiaiyaBDEDK 1, makes these compounds of formula and
compositions containing these compounds useful in 10 treating diseases

medingied @Mé‘{_‘ﬁ@é%@éﬂ\/é%{ﬁ%ﬁﬁH@%ﬁﬁﬁm%ﬂHPQéiﬁgﬁ@%t&aﬁﬁfg'_Qﬂch
cancers. As pointed qut herein, the compounds of formula | are potential
2051 AR ErbIdn Koalig dadotie dReracR PhiaratiRb SRt d ARARBRIRG 1HE
ureetivitied CDICsyaptat aalidip GidHilethiitnpeovidiag earticbmmnagentsiéodiseases,
_ ; h : o :
e rae A A S T
digeaspe compounds of the formula: HN O N R1'SI-A | Ra N | wherein
20 Ri' is hydrogen, lower alkyl, or lower alkoxy-lower alkyl; and R4 is as

abovehitripitpamdice ntindlliategepiadta sals! DEICOf PAMRrRBA0/0RBG hakes
thé’a%@&ﬁ&@&:?’ég%??&?n&a and compositions containing these compounds useful in
treating diseases medicated by kinase activity, particularly as anti-tumor agents in
treating cancers.

As pointed out herein, the compounds of formula | are potential anti-
proliferation agents and are useful for mediating and/or inhibiting the activity of CDKs,
particularly CDK1, thus providing anti-tumor agents for treatrment of cancer or other
diseases associated with uncontrolled or abnormal cell profiferation.

Among the preferred compounds of formula | are the compounds of the

formula:
O
i
= ~ ST
I-A
R4
Ns wherein

R4' is hydrogen, lower alkyl, or lower alkoxy-fower alkyl; and
R; is as above, or
pharmaceutically acceptable salls thereof,



and compounds of the formula: HN O N--(RS I-B ~ (R4 N wherein 5
R1"is R'2-(X), -; n and R4 are as defined in claim 2; and X is lower
aikylene, hydroxy-lower alkylene, cycloalkylene, mono- or di- halo lower

walkWigRSsstP RZ is Rs' R6 is an aryl ring; a cycloalkyl ring grtaiping fisis
3 to 6 carbon atoms; a 4 to 6 memlgered heterocycloalkyl ring containing
from 3 to 5 carbon atoms and from 1 to 2 hetero atoms selected from the

angBRIFRIMISRIGNST FEEBgen, nitrogen and sulfur; a 5 or 6 membered
heteroaromatic ring containing from 1 to 2 hetero atoms selected from the
group consisting of oxygen, sulfur and pitrogen; RS and R6 are
independently selected fromythe prronsisting of hydroxy, 20 lower
alkyl sulfone, hydroxy-lo/we , hydrogen, lower alkyl, halogen, perfuro
lower alkyl, lower afkgXy, amino, rBonds.or di- lower alkyl amino; or WO
2006/029861 PCT/EP2005/009925 7 N-oxides of corzﬁ%nds where R'2
contains a nitrogen in the heteroaro ing; sulfon ere R'2
contains a sulfur in the hetero ring or aromatic ring; or

wherein
Ry"is R'a-0OC)n;
n and Ry are as defined in claim 2; and

Xis lower alkylene, hydroxy-lower alkylens, cycioalkylene, mono- or di- halo
lower alkylene;

Hg‘ is

Rg'

: is an aryl ring; a cycloalky! ring containing from 3 to 6 carbon

atoms; a 4 to 6 membered heterocycloalkyl ring containing from 3 to 5 carbon
atoms and from 1 to 2 hetero atoms selected from the group consisting of
oxygen, nitrogen and sulfur; a 5 or 6 membered hetercaromatic ring containing
from 1 {0 2 hetero atoms selected from the group consisting of oxygen, sulfur
and nitrogen;

Rs and Rg are independently selected from the group consisting of hydroxy,
jower alkyl sulfone, hydroxy-lower alkyl, hydrogen, lower alkyl, halogen,
perfluro lower alkyl, lower alkoxy, amino, mono- or di- fower alkyl amino; or



10

15

20

25

5 pharmaceutically acceptable salts thereof. In compounds | and I-B,
where R1, R1", R2 and X are substituents containing an aryl moiety, the
preferred aryl moiety is phenyl. As used herein the halogen includes all
“1;8 0@&?«59&%?5 such as chlorine, fluorine, bromine and iomn?c%&i%o%ﬁ%zs
In the specitication, the term "lower alkyl", alone or in combination, means
a monovalent straight or branched-chain saturated hydrocarbon alkyl
group containing from one to six carbon atoms, such as methyl, ethyl,

N-Pranydxiaen R ntoRHBE. RErE UtY] ciSRIHY la RN i IRE Rive B8 Yatic

and the like. 15 The term "cycloalkyl” means a cyclolower alkyl substituent
whichSTIHIRES ¥ RISHOeABRtaIRS AudiittidD Berhesimarngerpgeteroaromatic

saturategl sarbocylic hydrocarbon ring. Among the preferred cycloalkyl

Sumﬁ%’q 3%&1831&'0%8%%% P%C%?%%!ie% r8}ohexyl, etc. 20 The term

"lower alkoxy™ mearnsa s -chain or branched-chain alkoxy group
formed from lower alkyl containing form one to six carbon atoms, such as

MethRx¥o /IO RERPRISY WBRPEOROXY P-RYIgXY Yl LRy BB N ntaining

like, The term "aryl" means a monovalent mono- or bicyclic unsubstituted

an R aRRIShy HirPoRisrEsh aMbraniaiv-s phenyk d%%aﬁﬁ%’g}ﬁfﬁmﬁ%%'ﬁ?ﬂe”

inbRidgst ftedabherdesucthetecotydieaybiireiersdmnd dadisambered
monocyclic saturated ring containing 3 to 4 carbon atoms and one or two

heterg A1 iRaIRCRALRAIIBS, ﬂ{é’&’:ﬁrﬁo’i’tﬂffﬁm&’%)’&%‘of‘iﬂ%%%f?{aﬁon,

sulfur. Among the preferred heterocyclic alkyl groups are include
WBWP@%%@Q%%?F&HWWWH raipdridipegrbon alkyl group
c&ﬁ}@ﬁi@@@@rﬁt B@Tﬂiﬁﬁfgﬁﬁﬁgﬂﬁgﬁéﬁ il @ﬁ%e'ﬂﬁ?@ @E{Eﬂ%fﬁ%ﬁ%ﬂf{lgiéppropyl, n-
refers to a monovale 0 embere onocyclic heteroaromatic ring
oA oAb e A HOR Y 7 e

8- atoms
selected from the group consisting of oxygen, nitrogen or sulfur. Among

L@?lg@?fﬁgﬁ;éﬁgt?@w IS HOURS A NEHARH LUBBRGAY: IHRAZ S Ighates a
monovalent unsubstituted 3- to 6-membered saturated carbocylic hydrocarbon ring.
Among the preferred cycloalky! substituents are cyclopropyl, cyclobutyl, cyclohexyl,

alc,

The term “lower alkoxy” means a straight-chain or branched-chain alkoxy
group formed from lower alkyl containing form one io six carbon atoms, such as
methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, tert-butoxy and the like.

The term “aryl’ means a monovalent mono- or bicyclic unsubstituted aromatic
hydrocarbon ring such as pheny! or naphthyl, with phenyi being preferred.

The term *heterocycloalkyl” refers to a 4 to 6 membered monocyclic saturated
ring containing 3 o 4 carbon atoms and one or two hetero atoms seiected from the
group consisting of oxygen, nitrogen or suifur. Among the preferred heterocyclic alkyl
groups are included morpholinyl, tetrahydro, thiopyranyl or tetrahydro pyranyl.
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The term "lower alkylene" designates a divalent saturated straight or
branch chain hydrocarbon substituent containing from one to six carbon
atoms. The term "aryl-lower alkylene" designates a lower alkylene group

wAS A6fipagsabove substituted, preferably monosubstituted, gy @ivlooas
group as defined 10 hereinbefore. Examples are benzyl, 1 -phenylethyl or
2-phenylethyl. The term "carboxy-lower alkylene" denotes a lower
aIkny‘Pfé'f@UBé?iﬁ}@Fﬁaﬁ”éfé&@WQté@ﬂ%?éﬁ’]B&&@@@Eﬁ%’i‘&é@ﬂ?ﬁ@@%ﬁﬂ
mdl?sﬁlﬁﬁiéb‘ﬁgﬂéﬁ%}owiﬁﬁ@}rﬁ@"b@ﬁailfﬁ%cﬁb' gﬂ her&qr,méﬂmwﬂr@@i@\gm from 110 2
alkylene” designates a lower alkylene sybstityent as _15.define
e Do R IS CELY B Gheh o RO DL Rto R O RTT r
Argoagphelrefmred hetidoslometialgydens”de sigrihades hioprerralkyhiperole,

ﬁHEx 'tm et forth hereinbefore substituted with an amido
pysu z{e’tuent.ﬂlehee term "mono- or di- halo lower alkylene substituents"

designate a lower alkylene substituent which js either monosubstituted or

oD RO RN AU, ES oS R B RS A oGy heh
chaikytgteccheion Boediiunast taitgeingdrdhadoieneaix ttadson aitens, bromo

or iodo. The term "amino-lower alkylene" designates a lower alkylene

substigaanhasAafinrdNakcioRsiereswhisl dsbaiitdirfeREEiREABIYS defined

monosubstituted, with an amino group, The amino group on the

bR RSk PIETR Fh Y BRNOSHERI TRt AR B GoMP ARA ISR,
hdreitiiectaee Pianeideves alityhdrauphemyritiuli@r, Zhehteyretigono- lower

alkyl amino” is used. In the case of two lower alkyl substituents on the

nitroggg térmnc%frmifmm SigHEn e SHORIL waBbis P et Bl ient as
amino group.” WO 2006/029861 PCT/EP2005/009925 9 The term "imido

dagigertamkirersirheiarg sydiniei e alrabherenpeatihstuednwiteagey

rafR#Ned substituted on one position with an imido group. The term
"aryloxy" designates an aryloxy substituent where aryl is as above. The

prefefrd A GBI RN RNEEe RS LR A R 'SIRNER ibstituent as

defined hereinbefore substituted, preferably monosubstituted, with a hydroxy group.

The term *amido-lower alkylene” designates a lower alkyiene substituent as
set forth hereinbefore substituted with an amido substituent.

The term “mono- or di- halo lower alkylene substituents” designate a lower
alkylene substituent which is either monosubstituted or disubstituted with halogen on
one or two carbon atoms in the lower alkylene chain.

The terms “halogen” or “halo” mean fluoro, chloro, bromo or iodo.

The term “amino-lower alkylene” designates a lower alkyiene substituent as

“defined hereinbefore which is substituted, preferably monosubstituted, with an amino

group. The amino group on the amino-lower alkylene may be substituted by 1 or 2
jower alkyl groups. In the case of one lower alkyl group substitution, the term “mono-
lower alkyl amino” is used. In the case of two lower alkyl substituents on the nitrogen
atom of the amino group, the substituent is a “di-lower alkyl amino group.”
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5 The term "perfluoro-lower alkyl" means any lower alkyl group wherein all
the hydrogens of the lower alkyl group are substituted or replaced by
fluorine. Among the preferred perfluoro-lower alkyl groups are

VLH%&W%WVL pentafluroethyl, heptafluoropropyl, etc Wit%%i{lﬂgé&@ﬁ&%s

eing especially preferred. The termy "pharmaceutically acceptable salts"
refers to conventional acid- 10 addition salts or base-addition salts ghat
retaimtthdesiol Gy W@Tt'ﬂdéﬂ@és”aﬂ*&ﬁigm@@t&b%ﬁtmtﬂmé‘uha@tmm as

hel AN albritlhd Y RRE RN rASRL UBARMLH Wil SRk RpBciexic organic

or Inorganic acids, or organic or inorganic bases. Sample “acid-addition

salts.ipclude those derived from inorganic acids such as hydrochlori

i R A S RSP B SR ST L SLL G above.

Thehpsboad actl drSumie pheoyhsit] dednreisoetkdandoxirdnPbegaic acids
such as p-toluenesulfonic acid, salicylic acid, methanesulfonic acid, oxalic

Ia}cid ?@@Fﬁ?ﬂﬁldﬁfdg@@@ ,'T\m@i(ﬁrﬁéﬂs mi%ﬁ@%icff_{,;mdugﬁﬁjﬁem dhehe
IKe. Sam Se-a tion salts include thos erived rmrgm ammoniu
o Ee A BN LA LR Bl PR ALY Qe fong tho
prefaredl eetditrarndtiysaaikyb gionp s pdedxitieoShethyh miesbfoddtbation of
: ; : ; . Y

P e P et and

Soo g AR R s EBLAIA e (O i SN e 20
addttlore 5 By stebasdGtidRDn 905 hapidiaahaiblelitl 45FciRE s aad

f : ] : . ;

P R el e BRI I NEN0 S S AR o
syith s pafkjieie e - [Cir@niniagisise o eiBE{droayaalie raseswBample
a9 9R L IRGARRL ARO0RAZE HORsHUARNRRNS sIRSVRSHIteSAloric

once substituted with (C1_6)-alkyl; pyrazinyl, which is unsubstituted or

a@ﬁﬂ&@ﬁﬁﬁ@@’%ﬁ%dﬁ@@ﬁﬂc acid, sulfunc acid, suifamic acid, phosphoric acid

and nitric acid, and those derived from organic acids such as p-toluenesulfonic acid,
salicylic acid, methanesulfonic acid, oxalic acid, succinic acid, citric acid, mailic acid,
lactic acid, fumaric acid, and the like. Sample base-addition salts include those
derived from ammonium, potassium, sodium and, quaternary ammonium hydroxides,
such as for example, tetramethylammonium hydroxide. The chemical modification of
a pharmaceutical compound (i.e., drug) into a salt is a technique well known to
pharmaceutical chemists to obtain improved physical and chemical stability,
hygroscopicity, flowability and solubility of compounds. See, e.g., H. Ansel et al,,
Pharmaceutical Dosage Forms and Drug Delivery Systems (6th Ed. 1995) at pp. 196
and 1456-1457. '

As one preferred embodiment of the present invention there are provided the
compounds of formula | as defined abovs, wherein

Ryis  —~(X}Ra;

Xis  (Cie)-alkylens, hydroxy-(Cqe)-alkylene or difluoro-(Cq)-alkylene;
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wWBARbRlRg, Phenoxy or -O-(Cy.6)-alkyl, which alkyl is unsupéy@(;&

(Cj.s)-alkyl; phenyl, unsubstituted or one, two or three times substituted
with a 5 substituent independently selected from halogen, hydroxy,
O-(Ci_6)-alkyl, or (Ci_6)-alkyl; and 10 pyridinyl; R4 is halogen,

| Shoo92s

one, two or three times substitutedwith a substituent independently
selected from cyclohexyl; 15 methoxy; . trifluoromethyl -N((C1-6)-alkyl)2;
NHRe®.6)-Higphanyl prrehatbitd anoacespibiduati svtieteot) 20Ws

L A A R

R4 is phenoxy; piperidinfpf Al N p is unsubstituted or N-substituted with
25 -C(0)-CH3; -S-(Ci_6)-alkyl; of WO 2006/029861 PCT/EP2005/009925

11 -O-(Ci. Epiadieyh, whith @liiiels sincubsiifated iorenamey BeHiiREWth a
4-fluorophenytbstituent independently selected from

halogen,
hydroxy,
~0-(Cy.6)-alkyl, or
\(C1-s)-alkyi; and
pyridinyt;
Rsis halogen, morpholino, phenoxy or

—~0-{C1.g)-alkyl, which alkyl is unsubstituted or one, two or three times
substituted with a substituent independently selected from

eyclohexyl;

methoxy;
triflucromethyl
N({(C1.5)-alkyl)z;
-NH-(C+.5)-alkyl; and

pharmaceutically acceptable salts thereof.

As another preferred embodiment of the present invention there are provided the

compounds of formula | as defined above, wherein

R:is hydrogen;
Rsis  phenoxy;
piperidinoxy, which is unsubstituted or N-substituted with
~C(0)-CHg;
-S-(C1.¢)-alkyl; or



3-methoxyphenyl, trifluoromethyl, or 5 methoxy; and pharmaceutically
acceptable salts thereof. As still another preferred embodiment of the
present invention there are provided The compound of formula | as

Wgﬁ‘dgﬁe’\%ﬁ%ve, wherein R1 is -(X)-R2; 10 X is cyclopropylep&@%@smggzs

eny fluorophenyl; R4 is halggen; morpholino; phenoxy;
-S-(Ci.s)-alkyl;; -N((Ci-5)-alkyl)2; -O-(C1_5)-alkyl, which alkyl is
unsubstitut€d(Gr.eRalior twbitmakysishetisulestiivitedeos viosgtgehstituted with
independently selected from methoxy; or 20 cyclohexyl; and
pharmaceutically acceptabie"8Rh&Mereof. WO 2006/029861
PCT/EP2005/009925 12 In ccorq]aénn with this invention, the
compounds of formula can be |%par d from a compound of the

formula: R4 OHC\\ Il {NAwBRIGIERA isras above.

5 methoxy; and

pharmaceutically acceptable salts thereof,

As still another preferred embodiment of the present invention there are provided The
compound of formula | as defined above, wherein

Riis —(X}-Ra
10 Xis cyclopropylens;
Rqis phenyl ot 4-flucrophenyl;
R, is halogen;
morpholino;
phenoxy;
15 -S-(Cr.g)-alkyl;
-N((C1.6)-alkyl)z;

-O-(Cy.5)-alkyl, which alkyl is unsubstituted or one or two times
substituted with a substituent independently selected from

methoxy; or
20 cyciohexyl; and

pharmaceutically acceptable salts thereof,
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5 The compound of formula Il is converted to the compound of formula |
via the following reaction scheme 1 wherein Rt and R4 are as defined
above:ONO NO+S==<'TO RASN~II-AR4IIN~I IV\soRR,0s

wiigeYbhsateRa R4 VN ~1 scheme 1 10 WO 2006/029861 p-/pp005/009925
PCT/EP2005/009925 13 In accordasce with this invention, the compound
of formula Il is reacted with the compound of formula IlI-A [rhodanine

(2-thin-atbtotzolne 4tin d)jsviavaniorgdhemagapeeadicH torprdddsatee prepared

fr&ﬂrgr&gm}g)gﬁéoémH@fB{nﬁ% of the conditions conventional in carrying

out Knoevenegel reaction can be utilized in carrying out this 5
condensation. Generally, this reaction is carriﬁd out at reflux temperature
in the presence of alkali metal acetate and acétic acid. In the next step of
this synthesis, the regiiting substituted thiazolidine of formula IV is
treated with a methylating age ethytatethe thio group on the
compound of formula 1V to progd und of fgimula V. The
preferred methylating agent is lodometfjane. Thig reaction is

wherein R; is as above.

The compound of formula 1l is converted to the compound of formula 1 via the
following reaction scheme 1 wherein R:and R, are as defined above:

o Ne2?
~
N O Spﬂ/
S 8 87 Xy e
+ 5= :f
Ry [
N'\ ‘ ]I[“A R4
Ir Naw I
v
o
\ A R1 H‘l
S—<Is R \NH VI \__<fN i
2 HN
57 ™y
—
Ry
N ' { (29
' N\‘I
scheme 1
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10 carried out in an organic amine base such as diisopropylethylamine
(DIEA). In carrying out this reaction, temperature and pressure are not
critical and this reaction can be carried out at room temperature and
W%tgn dﬁs&alggﬂc pressure. In fact in carrying out this reaction, WE% %]é(?ﬂ“”ﬁ‘
conditions conventional in methylatipg a thio group can be used. t
next step of this synthesis, the compound of formula V is reacted with the
comipoasrd utaiorenwith\ihioipredtice, the compound of fiamuitall isntesacted with

nSRERABIA JOFAUIRNLAT ARAETIRE BORIYMRBBREAIIGopAly used

In amine substitution b a meth yt 10 group can be used in carr¥|n gou

Kﬁﬁﬁ’é’%ﬁaﬁb‘f?%ﬁ’%é@ramwiﬂ?@ﬁ@?@%lﬁ’ééﬁ%ﬂﬁth\’s AIbs J'ﬂ%ﬁ?@dmons
coamdmmbydmwmer@mg& rehkaioaubabanitiibe rosapoRtot this

énul Vm#]ge gepseqﬁe ofaé:onveng?rpg g/enrt@:?l as_acetonitrile.

r{‘e SRRt IS IEATEEB R TR T ore df SRR ale™®
presmhnasaﬂﬂﬁ@brm%mmﬁmaacemaei@tﬁertham@mﬁagbmrb!marmmiﬁesrs
théq‘gEHﬂ\E%Qﬂlﬁé%%r golﬂﬁiﬁ%a&mﬁm% W@HF&Q%QQO\R GrpadH g{ﬂ{fﬁé‘agent

compound of the formu a 0 ~~N Ri-NH--Vil S wherein Riis as a

toypeshtide/imdbin gsetpep Sop Stonoostr dhfemauladMisnresdnechinssetmpund
of fhiRENA haiR bR LOmBedifg ts{ﬁamla, tb&brﬁéﬂw theise8RAYAGk

CA BN AR TP RO T R D BIses s
cesu&hgnutﬂhhsememammmxtmm pmmﬁ@atwndbmﬁhgh | and this reaction
caft %ﬁéﬂ%ﬁé@%‘? %Bﬁ‘?%&H&%&R&?&QH&J@&%B%‘?{&H@&G &%t in carrying

direc irect replacement
out this react;on any of the conditions conventional in methylating a thio group can

be used,

In the next step of this synthesis, the compound of formula V is reacted with
the compound of formula V! to produce the compound of formula I. The compound of
formuila V1 is an amine and any means conventionally used in amine substitution by a
methylthio group can be used in carrying out this reaction. In accordance with one
e'mbodimen’t'this substitution is carried out by reacting the compound of formula VI
with the compound of formula V in the presenice of a conventional solvent such as
acetonitrile. Generally, this reaction is carried out in the presence of an amine base
such as diisopropylethylamine.

On the other hand, the compound of formula | can be prepared by reacting the
compound of formula !l with a compound of the formuia:

—dT

wherein R4 is as above
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thorough reacting the compound of the formula R1 NH2 VI wherein R, is
as above 10 with a compound of the formula IlI-A. The replacement
reaction is generally carried out in the presence of mercuric chloride. This

reaction is carried out in an inert organic solvent. Any conventional inert
WRyANROESItent such as acetonitrile, methylene chloride, etBCE&R1985/009925
utilized. In carrying out this reaction, an amine base, 15 such as

diisopm@yﬁbmbmmeiemﬁgduhmeﬁwmiaurmmmaaet@ﬁmmmp&r@ﬁwenu:a It to
é‘é’ué’é 6 ompou g iorhkeal an Esh'c%ﬁ%ﬁ“o D G0 Dt %{R?nd%%‘%éé‘&m%em
mperature and a mosp eric’ptessure.”In carrying Ion, any

soohvanienzena ethivtliehe @b bigh deanpelfiderg foop WASFGHaaNA- Caraxiosed

EH &%d!@%n@ﬂ&%ﬁ&‘ﬂﬂ%&féﬂrﬁ‘HQﬁé‘dW&%ﬁeﬂ%@?‘@r?éé%res and

droxy lower alkylehe, these compounds can be prepared from the

pé%%ﬁégsoﬁaxﬁg%{ﬁnﬁarﬁfc%é%mlﬁ. o g8 beHBRSBY RIERGiBN digrhiprlacement
tiedkalignetaldanroinedsidapsimihe: atagofiang, these hydroxy lower alkylene

compounds can be prepared for the corresponding cyano carboxylic acid
esters by reduction with lithium aluminum hydride. Reduction reduces 25
the cyano group to an amin ,@.pd the esterfd a hydroxy group. This
reduction should take place before reactlng the compound of formula VI
whithetineRs dsrgmoaibolvef formula V. On the other hand, where in the
compound of formula VI, R, is R2X- and X is a 30 carboxy lower alkylene,
amido lower alkylene or imido lower alkylene, these compounds can be

vitfeathpomeundead toatfertotadduhd Didosnlaeersnisaatiioniraamrally carried
o@@@rﬂﬂg%@é@ﬁ&uﬁ%3%(999%@@915’%9@?@&&%}9?9@&%@899% b inert

formula VI with the compound of formula V or the compound of formula

qm%{’&ssa’é’ﬁﬁbéﬂ%%%e RARRRE RS AERYA WYWE%‘HW?»@HE*%‘P’EI e,

rhiitiegensatairitea sttiregarbe utilized. In carrying out this reaction, an amine base,
such as dilsopropylethylamine, is used. In carrying out this reaction, temperature and
pressure are not critical and this reaction can be carried out at room temperature and
atmospheric pressurs. [n carrying out this reaction, any conventional method of
replacing a sulfide group with an amine can be utilized.

in the compound of formula Vi where Ry is X and X is a hydroxy lower alkylene,
these compounds can be prepared from the corresponding amiro acids or amino acid
esters by reduction with an alkali metal borohydride. On the other hand, these
hydroxy lower alkylene compounds can be prepared for the corresponding cyano
carboxylic acid esters by reduction with lithium aluminum hydride. Reduction reduces
the cyano group fo an amino group and the ester to a hydroxy group. This reduction
should take place before reacting the compound of formula Vi with the compound of
formula V.,

On the other hand, where in the compound of formula VI, Ryis ReX-and Xis a
carboxy lower alkylene, amido lower alkylene or imido lower alkylene, these

compounds can be directly converted to the compound of formula [ by reacting the



5 containing ring which forms the rings (r) or (r), these N-oxides can be
formed from a tertiary ring nitrogen atom by oxidation. Any conventional
method of oxidizing a tertiary nitrogen atom to an N-oxide can be utilized.

The preferred oxidizing agent is metachloroperbenzoic acid (MCPBA). 10
WP 2LUsIPARLe with this invention, the, compound of formulaff E4R1985/009925
produced by the following reaction scheme 2, wherein R4 is as defined

caiespoifiifdonpoOQES foriiR0F Bt the SN Rd Bhso2eRE: B 1t the
| ,CO Ek / N Reflex, 6h H Reflex, 9h H XM

%'W’% é"ﬁi?ﬁ éfé (18T %ﬁg Eg%\h FXV NIl 15 scheme 2
Where the rings ® or ® is an N-oxide of a nitrogen atom in a nitrogen

5  containing ring which forms the rings ® or ®, these N-oxides can be formed from a

tertiary ring nitrogen atom by oxidation. Any conventional method of oxidizing a
tertiary nitrogen atom to an N-oxide can be utilized. The preferred oxidizing agent is
metachloroperbenzoic acid (MCPBA),

10 In accordance with this invention, the compound of formula !l can be produced
by the following reaction scheme 2, wherein R; is as defined above:

o)
! COOE
EtO T sh COOE PhOPh 260°C
NH, B0
X X1
o)
: i
! 1} 1{39 N OH
COOE! o INa
POCL, N
N 2) PhOPh Reflux, 6h
H
X

Reflux, Sh N’/
XHI-A X1
B,
I X R,
Pd{OAc),, dpp, CO
Na-R, {OAc),, dpp CHO
120°C, 15h - \
- o TEA, Hex3,8iH
N 80°(, 3h
XV N/
I

15 scheme 2
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WO 2006/029861 PCT/EP2005/009925 16 The ether ester of formula XI
is condensed with iodoaniline, the compound of formula X, to produce the
substituted amine of formula XII. This reaction is conventional
condensation reaction wherein substitution of an alpha beta unsaturated 5
V¥ H7°8H amine is achieved by condensation of the aminBSHE ARG
Generally this reaction is carried olf at temperatures of from 802C to
2002C in a high boiling inert organic solvent. Any conventional high

boiling inert organic solvent can be utilized in carrying out this,reaction.
AN (OB RO SRR oG THEA BRI SO S cogpund of
foroanzbi, it nedidor dhergisepiutedisreaetinffonciuidexlio Ohirreadieniene,

coﬁ%nﬁmﬁfg&'xﬁQg;iv'éea!f%ﬁgg%iﬁ)ﬁ%ﬁspeﬂ%(ﬁgg@ﬂuéwsffaﬁ_'aaaawﬂa%ggmrated

Ime, 1.e. above ‘ e compoun ormula Xll'is converted to
etheeoaTHIMIREGS RERRNEIMY BYNdoBRaiinorobtiraBYnS WibLA iRt Generally

thisQERGBAdOE denmidt W iscryalicationisheoay iRbogtOYMe Al boiling

~ compound of f la XII t tyres of at Jeast 2009C Ily f
INSTRBIES SOVEE i/t GREYENLRTSY FIG DI BEPERASRINBRL RS e

utitzeerirGempogrelivfisrreataiof || Awomyehe ddnvitretiood fogm dalirigrimeria
XIl=A in two steps. In.the first step,. N liz

oD SR S oL it

tolpetesdientapdreiidcGanmialubiescroinadiupinegiveihy riwergifedes

p&f&@ﬁ-tﬁ@]i%!yaﬂﬁ%rﬁ?&ﬂeﬂﬁ carried out under reflux conditions. In

the second step of this reaction, the carboxylic acid product is heated to a
temperature of 2002C thoroughly from about 2002C to 3002C in the

presgRea:6fripbigh ReiraethtIssventstet asthipbenyloetitof fotisla Xil by
anner, compound of formula XIlI-A is produced, An r '
cVELERNBTI o SATBr R Carbe o A e iR oA e
cecoethouirtsy dfdatinyzpinobyd wéturmedavithienaptoaivats glajdeasiRd0ds
ge?g%?ué){ig‘d%%%Béyé*}!ﬁﬁgﬁgdﬂﬁ'%i?e%?é&‘ﬁfeett}?H@?\QQ&H IXHER SRNRR biphenyl

to convert the oxo group into a halide with good' yields. Any of .
o5 CERIMONEE O IR EGRRIHBAIR R RABROGELS (B iA&dI-A in
two steps. In the first step, the compound of XIHl is hydrolized with an aqueous alkali
medal hydroxide such as sodium hydroxide or potassium hydroxide in an agueous
medium to give the carboxylic acid product. Similarly, this reaction is carried out
under reflux conditions. In the second step of this reaction, the carboxylic acid
product is heated 1o a temperature of 200°C thoroughly from about 200°C to 300°C in
the presence of a high boiling ether solvent such as biphenyl ether. In this manner,
the compound of formula XllI-A is produced. An oxo group in the compound of
formula Xlil-A can be converted to the chiorinated compound of formula XiV by
treatment with a chlorinating agent such as phosphorous oxychloride. In this manner,
the reaction mixture can be refluxed to convert the oxo group into a halide with good
yields. Any of the conditions conventional in converting the mercapto group to halide
groups can be used in carrying out this reaction.

The compound of formuia X!V is converted to the compound of formula XV by
reacting the halogenated site of the compound of formula X1V with a sodium salt of
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groups can be used in carrying out this reaction. 30 The compound of
formula X1V is converted to the compound of formula XV by reacting the
halogenated site of the compound of formula XIV with a sodium salt of

WV ZPRP29861 PCT/EP2005/009925 17 the R4 substitpgptehnf Wishes
to place at the 4-position of the conyound of formula I. This reaction is
carried out by heating the salt and the compound of formula XIV under

the iy isyhatkiaral innd olishes & pliesing e shepstior of thedampayfy of formula L.
T e

e ultlljzed 10 o carry ou IS reaction. e |ast step o IS S esis, the
o G e LIRS OB ROBTAS e SN OB AL 1 usine
corn‘mnt‘yiaﬁbmqaﬁamﬂmﬁ ;teaoﬁn_gerh’eﬂegwdgrgmupitb MH&@ salbstitupatdifized to
carl) SRV Lo SR 08 BE R S R SRR of formula v
is caprsiRAdobR sREMMIAG CHRETAIHE nginewriBhemadimgikycanvert the
iodBBdpIB #hacaBiaeatals dh BRETPNERQUENYS TeRCHEACH GAHIBS carried

onoxide is added to the, r ctlor] %um un%eéﬁressur?ﬂgeen%rﬁg from ;
outhy {588 BG; he CATEPHETHEL RO AGOCHIN SBBEr TS RES LD TTesence o
diphmwlpcbppbﬂhuemir_ms(qmﬂda ’gr@pmtmﬂm@ ol deleyste mﬂfm?pyt!ddigmy

reac | Q e e I

Sl R R P e A R Rl
rea@igaimedRUTISIpHsfepERPU(OYPRCHIIT R0) kit S0 RYi-@ RIBiAkEGH SN
aoubstsents eaagilyJvanaosiv Maaka whidhramrgachuith GRGomRALNd

of formula X1V to produce compounds of formulae V, Il, I, I-A and_I-B

aldglieia PuaPhrMy 6 By dhe hsas pigeaction with carbon monoxide can be

utilized to convert the compound of formula XV to the compound of formula Il

In this reaction, Ry is preferably —{O)(CH2CH20)y-Rip or
Ri7
Ris

since these substituents easily form sodium salts which can react with the compound

of formula XIV to produce compounds of formulae V, I, |, I-A ,and I-B where R4 is the
above substituents.

In compound | and I-B where nis 1. When x is cyclolower alkylene, the
preferred cyclolower alkylene is cyclopropylene. In the compounds of formula |, |-A
and I-B where the substituents for Ry and R, are aryl rings the preferred ring is a
phenyl which can be unsubstituted or substituted with this substituents defined as R’
and Rg',

One embodiment of the compound of formula -A are those compounds where
R4' is hydrogen. Among these class of compounds are those compounds where Ry
is
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In compound | and I-B where n is 1. When x is cyclolower alkylene, the
preferred cyclolower alkylene is cyclopropylene. In the compounds of
formula 1, I-A and I-B where the substituents for R, and R2 are aryl rings
the preferred ring is a 25 phenyl which can be unsubstituted or substituted
Wit Sttbstituents defined as R5' and Rfi. One embodin¥&A{iar §e009925
compound of formula I-A are those é%mpounds where R1'is hydrogen.

(WO@F% P%é%% ;S&t@z@r%gm; Ei'r?tméﬁrﬁemﬁ%ﬁ‘%ﬂ“/é‘@@n‘ﬁéurﬁ% st

PCT/E 5/009925 18 -(O)k(C CHZQ{% %1

forpule A WRele IR IREEHRAIAEN TSR E LBRIEIRIENR G {CiRGRse In

thig' @rmatrm@n are mﬁpmmpmms whetepRdlin o 2R Be Iprateised with
embodimen where

th%re?erwe%‘lm W er% oun ere ﬂqfslg ?rr% rgg%\g%& g%j gﬁrdg

especially preferred. 5 Another embodlment of this invention are the

compeids ALBEBHR HBMRR RV iRdnARE thdamyslliayss RkYIRAS-B where
group particularly c clopr yl. Among the é&?eferred compounds of this

N EricsHintels ey, Kwh&%sz%oao SIGHE FYSHRPIORY - afnpiag the

p;@%ﬂ@@%ﬂﬁdaan&menw @hba&rr@érﬁmﬂ fdmibia prieted X0iembodisens
a‘%&f’ ound Where R4 is h

R PP e Ay BRI B S S el
embmbmmnﬂscrrﬁﬂmmdmmmr%rﬁ)hm@nlolower aIkerne particularly
cyclopropyl 52 is phenyl or halo- phenyl and R4 is R17 15 -- (CH2)w (Ot-

‘17
—(CHz)m—N ~ , -§—Ry  OF (CHyw (O
Rig Rig
are especially preferred. With respect to those compounds of formula I-B where X is

cyclolower alkylene particularly cyclopropyl, Ry’ is pheny! or halo-phenyl and Ry is

Ry7
®~ (CEL), (O~
Ris

¥

the preferred ring is phenyl, cycloalkyl or cycloheteroalkyl.

In accordance with another embodiment of the compound of formula 1-B where
nis 1 are those compounds where X is a lower alkylene substituent. This
embodiment includes compounds where R4 contains a phenyl ring which can be
phenyl or substituted phenyl. In this class of compounds R4 can be
—()(CH2CH0)y-Rug; -5-Ryz or —~O-(CHz)-R14.

Another class of compounds of formuia -B are those compounds where nis 1,
X is a loweralkylene substituent and the ring P which forms Ry’ is a heteroaromatic
ring. Among this class of compounds are included, those compounds where Rs is
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R18 the preferred ring is phenyl, cycloalkyl or cycloheteroalkyl. In

accordance with another embodiment of the compound of formula I-B

where nis 1 are those compounds where X is a lower alkylene

substituent. This embodiment includes compounds where R1 contains a
VEhBRG/PEASE which can be 20 phenyl or substituted phenyl. REEEP2I8Ea08H2S

compounds R4 can be -(0)k(CH2¢H20)y-R10; -S-R12 or -O-(CH2)t-Ri4.

Another class of compounds oﬁ ormula I-B are those compounds where n

is 1, Xis a loweralkylene substityérpand hiewng-Foxhtch forms R1'is a

heteroaromatic 25 ring. Among thig class of compounds are included,
m(@)q&%gommwg,wamgeﬁzbfs W 2006/029861 PCT/EPRGEB/GTDPRER e R

g e T e R B, FIEPRIcy o3 A8 Rictomo fERLR,

cycloheteroalkyl rings. Another embodiment of compound of formula I-B,

Wg?é%gg%ﬁﬁ%ﬂ%ﬁgrﬁl Sgﬁ&ﬁ%d th[ﬂfdt\#hﬁfﬁrﬁfh if@'ifﬁﬁéﬂe A%Oﬂ@r&hfhose

ound included within this class of compoungs a
COBH?HBB%&@%ﬁé?e RPRERA7 LMY \ﬁf%) %@féagc ébﬁt inip this
ciﬁé&%@ﬁﬂ@ﬂﬁdﬁ@@ﬁh&ﬂb@ﬂﬁpm@p@ﬂmﬁ@%ﬂnula I-B where nis 1 are

those 10 compoundsavher isa dihalo Ioweralkylene substituent. In
this class of compoun(ﬁ \degrth ounds where R1'is a
heteroaromatic ring. In thig#pre erred C ass of compounds R4 is preferably

,(@9@@4@;@%@% R4o.Fharmaceutical composijtions according to the
invention may, alternatively or 15 in addition to a compound of Formula i,
comprise as an active ingredient

Another embodiment of the compound of formula I-B where nis 1 are those

compounds where X' is a dihalo loweralkylene substituent. In this class of
compounds is included those compounds where R+' is a heteroaromatic ring. In this
preferred class of compounds Rs is preferably ~(O)(CH2CH20)y-Rie.

Pharmaceutical compositions according to the invention may, altermatively or
in addition to a compound of Formula I, comprise as an active ingredient
pharmaceutically acceptable prodrugs, pharmaceutically active metabolites, and
pharmaceutically acceptable salts of such compounds and metabolites. Such
compounds, prodrugs, multimers, salts, and metaboliies are sometimes referred io
herein collectively as “active agents” or “agents.”

In the case of agents that are solids, it is understood by those skilled in the art
that the inventive compounds and salts may exist in different crystal or polymorphic
forms, all of which are intended to be within the scope of the present invention and
specified formulas.

Therapeutically effeciive amounis of the active agents of the invention may be.
used 1o treat diseases mediated by modulation or regulation of the protein kinases
CDK1. An “effective amount” is intended to mean that amount of an agent that
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pharmaceutically acceptable prodrugs, pharmaceutically active
metabolites, and pharmaceutically acceptable salts of such compounds
and metabolites. Such compounds, prodrugs, multimers, salts, and

metaboéites are sometimes referred to herein collectively as "active
WOSME TP hgents.” 20 In the case qf agents that are solids} 1§ 2093/009923
understood by those skilled in the art that the inventive compounds and

sicRitconly REBhS siéigeeat srystal armelsney phiciferasialbafovhiehiaigotic cell,

e g b e L e RO g o

eac
eigyenpeoiiicibgrbpeuteti¢atireatidiseases mediated by modulation or
regulation of the protein kinases CDK1. An "effective amount” is intended
to mean that amount of an agent that WO 2006/029861
PCT/Erpausntoy Z5aiyersrenit halywikeresrend iarishan/amaavanisvary

dgﬁe@ﬂi@f%ﬁu{%@?&bﬁfﬁ @E_&ﬁa@@%f ;h ?fél}g&ﬂ?racﬂaiﬁp@m'@@eﬁ%ﬁémﬁﬁﬂh @nd its
ungal cell, . and IS ective, 10r |naicatea utilily, e.dg., Speclic
SNBSS KL TR B AL R Aisbaio B CarheRsinut oan
nmzsnnblmwommﬁmlu dgtgrrdﬁmﬁdiagnmymrfm smtheamﬂaemcﬁm fimr the
PREER B SIRSEREONNN NG s SRLE NOIME PO ol R
beine edminisiaradimnaUia ehadmitiststion dbriasgdsianbpagitaripd, and the
sEBREMSIARSERSHY Haeing thedsRag? IBGHERBEE mih sResHis agemtikation of

being administered, the route of administration, the condition being
2 flisReae SRAANENINGI U HRBEAR JHREHRA (e19e TG i@ &ifeeted at
ienerin phlgast the aitigationCIika distsisadranditioriudes spigjectingkhasiisease
mammal (e.g., human), that is affected..at | in h Y/
B AR R dos e S IR R s Rl arbusl o e
poedispingdiahadnmibe gierstartndien thbhaamehaeidrRmdisgnesed as
having it; modulating and/or inhibiting the disease condition; and/or alleviating the

disease condition.

The present invention is further directed to methods of modulating or inhibiting
protein kinase CDK1 activity, for example in mammalian tissue, by administering the
inventive agent. The activity of agents as anti-proliferatives is easily measured by
known maethods, for example by using whole cell cultures in an MTT assay. The
activity of the inventive agents as modulators of COK1 protein kinase activity may be
measured by any of the methods available to those skilled in the ant, including in vivo
and/or in vitro assays. Examples of suitable assays for activity measurements
include those described in International Publication No. WO 99/21845; Parast et al,,
Biochemistry, 37, 16788-16801 (1988); Connell-Crowley and Harpes, Cell Cycle:
Materials and Methods, (Michele Pagano, ed. Springer, Berlin, Germany)(1995);
International Publication No. WO 97/34876; and International Publication No. WO
06/14843. These properties may be assessed, for example, by using one or more of
the biological testing procedures set out in the examples below.
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15 predisposed to having the disease condition but has not yet been
dlagr_lt_)sed as having it; modulating and/or inhibiting the disease
condition; and/or alleviating the disease condition. The present invention

@é%@l&gg gigected to methods of modulating or inhibiting 29&%@{&@3@9@%

( ac |V|{y, for example in mammalian tissue, by administering
inventive agent. The activity of agents as anti-proliferatives is easily

meaFieedduyelegnts wietioitscivicexarapledipusidgtoshisits cdlpuTRaeEGA!
co%%%%gogssaasyﬂg&%bgﬁt%%ﬁf tﬁﬁéﬂ%@&g\ﬁ%&g%ﬁﬁmwﬁ{% ffvention
protein Kinase activity may be measured by any of the methods
campilablenefnotesrinddaingeraayiniNgGiRG I BB SBRAWN O ARREPOUNd of
FOTAYS: mdapiss-ohuliable assayy decastinly neasuemRyat inolode

those described in International Publication No, WO.99/21845; .
o B e PTG RGEIT 088) R S e

a;&ﬂlﬂs(‘ay@?'rogigegerkldaamd iviatitedhefidicheaie Fagdito irve\S1giagtnBiEaiaiive
rmany; ). International Publicati . 4 76" . .
e R E ey (et SR iR praftorih Rihioited, or
camsselimbd Tresexcmplesiionsshig BiRpBrad draIpi-Has a6 fyiepRREARKate for the

nﬁ%gﬂaﬁﬁﬁs{rgﬂw ét;,?@mﬁé?ﬁm% WihRa6{089861
PCT/EP2005/009925 21 The active agents of the invention may be

formulated ir_lto pharmaceutical compositions as described below.
Pharmaceusicalsagupesitione atithisisieesdioncoovepiissaniestaiiem prepared

modulating, regulating,. or,inhjbiting_a 0 d of _E
by 58] ’ﬂﬁ@t?ﬁﬂ%@g 3ﬁ%ﬂgaﬁy%%ﬂ:é9p%§#e&é5§%ﬁ géra(ﬁ ue&ﬁig?’naoor% Rl Of.
Femhodiiesbofabiveliagradissiiodh eppispsisshehafmaraplieakraiiess giedivents

ag]c\é‘?ﬁﬂ\r\%toat%i"\}ér@&BfBYé@@Qﬁ%éﬁﬂé%@ﬂﬁﬁ:&‘?f@@@HH? POBREnixing,
mvolving anti-proliterative ability. By "efficacious levels" is meant.élgv Is,[ma

ovamiclaing| AEFEHRRRSRHISIRUTEP LORE Sl RN ARIRRIBRE Hfe'®
dg@@@rg%%ygﬂgﬁpsage form appropriate for the mode of administration,

e.g., parenteral or oral administration. 10
The pharmaceutical carrier employed may be either a solid or liquid,

Exemplary of solid carriers are lactose, sucrose, talc, getatin, agar, pectin, acacia,
magnesium stearate, stearic acid and the like. Exemplary of liquid carriers are syrup,
peanut oil, olive oil, water and the like. Similarly, the carrier or diluent may include
time-delay or time-release material known in the art, such as glyceryl monostearate
or glyceryl distearate alone or with a wax, ethyliceliulose,
hydroxypropylmethyicellulose, methyl methacrylate and the like.

A variety of pharmaceutical forms can be employed. Thus, if a solid carrier is
used, the preparation can be tableted, placed in a hard gelatin capsule in powder or
pellet form or in the form of a troche or lozenge. The amount of solid carrier may vary.
If & liquid carrier is used, the preparation will be in the form of syrup, emuision, soft
gelatin capsule, sterile injectable solution or suspension in an ampoule or vial or non-
aqueous liquid suspension.
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An inventive agent can be administered in conventional dosage form

prepared by combining a therapeutically effective amount of an agent

(e.g., a compound of Formula I) as an active ingredient with appropriate
harmaceutical carriers or diluents according to conventional procedures.

\ﬁzﬂége $Bt8¢8dures may involve mixing, 15 granulating and g&fﬁ%@%ﬁ’%%@

dissolving the ingredients as appropriate to the desired preparation. The

pharactsiceh casbir waiptaydubloajobe &Jthereammhmmélqwduy acceptable salt

o AEPS @cgf 8%1}% ssﬁr&?ésd%@%@gaoﬁea é%‘&n&%l?‘é%‘aﬂ%?gaﬂ?ccﬂp

acaC|a nesium stearate, stearlc ac xemp ry of .
lnmﬁd\mﬂ@s b ressvible %@dﬁﬁﬂ@l,@t@@iﬂ@%éﬁ%ﬁﬂeﬁﬁéﬂ%bs#ﬁ'ﬁwd in &
stfsI8ERIN SHUSHIRRLREHE & f bngsHilal or time-release material

known in the art, such as glyceryl monostearate or glyceryl distearate
alone or with a wax, ethylceilulose, hydroxypropylmethylcellulose, methyl
methiawjildie apgrtiatibe thabtAewastaty db@diwmmt'@gérﬁmmmn e
empl if; £ ysed, the pr
R SR e
the @@m@r|@@@wgéifmnémmwatﬂcbftb@|mmrﬁréraqﬂawmwﬂon antiig particular

m?@rHSE:ﬂ%Hé%ﬁséEEe%%ﬁ@f%%EbW"'@&iﬁxéﬁ‘@é@é@b@fﬁ)’w&v@%’&'Qﬂz&ﬁ&;ons

30 gelatin capsule, sterile |nJectab e solution or Suspension |n an ampoule

CH 9%@@%6%%&%@9%6}8 leddpdnsiaH. WRIBIRRIY 6] dosage
d&6rirRE0A3489 S Ae T Do kigiarmasakiequatigbsatbiesose form, a

pharmaceutically acceptable salt of an inventive agent can be dissolved
in an aqueous solution of an organic or inorganic acid. If a soluble salt
form Ehectawvaitsiilenshy tgeinveripbendip Sel vednniacts s blercoswiegenerally

kSRS BRL g&gﬁ% MBRIRcAI EYHRRIABRLEE Blegs AR BhlkAlal

dosages of nts used in the
techmques such as mixing, dissolving, granulating, dragee-making, levigating,

emulsifying, encapsulating, entrapping or lyophilizing. Pharmaceutical compositions
may be formulated in a conventional manner using one or more physiologically
accept able carriers, which may be selected from excipients and auxiliaries that
facilitate processing of the active compounds into preparations which can be used
pharmaceutically. ‘

For oral administration, the compounds can be formulated readily by
combining the compounds with pharmaceutically acceptable carriers known in the art.
Such carriers enable the compounds of the invention to be formulated as tablets, pills,
dragees, capsules, liquids, gels, syrups, siurries, suspensions and the like, for oral
ingestion by a patient to be treated. Pharmaceutical preparations for oral use can be
obtained using a solid excipient in admixture with the active ingredient {agent),
optionally grinding the resulting mixture, and processing the mixture of granules after
adding suitable auxiliaries, if desired, to obtain tablets or dragee cores.

The invention is now further illustrated by the following accompanying working
examples, which in no way mean to limit the scope of the invention.



compositions of this invention will vary according to the particular complex
being used, the particular composition formulated, the mode of
administration and the particular site, host and disease being treated.
Optimal dosages for a given set of conditions 10 can be ascertained b
%@%‘i’aﬁ@%ﬂﬁﬂm the art using conven&onal dosage determinBHiOH FEER 2
view of the experimental data for an agent. The compositions of the
invention may be manufactured in manners generally known for preparing
gharrl%;ceutical compositions, e.g., using conventional 15 techniques such
, dissolving, granulating, dragee-making, levigating, emulsifying,
encapsulating, entrapping or lyophilizing. Pharmaceutical compositions

%ax E% {ormulated in a conventional manner using one or more

ically accept able carrlers WhICh may be selected from
' \ RN 2 WIGHRR, slejals pingiviicaming

O;;,gmpounds into preparations WhICh can be used 20 pharmaceutically.

“For oral administration, the compounds can be formulated readily by
combining the compounds with pharmaceutically acceptable carriers
known in the art. Such carrlers erpabl he-6bmpounds of the invention to
be formulated as tablets, 25 Nraleed , capsules, liquids, gels, syrups,
slurries, suspensions and ike, for Brary gestion by a patient to be
treated. Pharmaceutical preparations for ora use can be obtained using a
solid excipient in admixture with the activ
grinding the resulting mixture, and processiagithe-rhixture of granules after
adding suitable auxiliaries, if desired, to obtgin tablets or dragee cores. 30
The invention is now further illustrated by the T6llowing accompanying
working examples, which in no way mean to limit the scope of the

invention. WO 2006/029861 PCT/EP2005/00992 Ies
1 Preparation of 2-{{(4-bromo-phenylamino)- met%y?ene 1{: aE)éiadse%yl ester,

gl Ok{m O/\\ L O
Br o~ Br © 07~
., - - |
NH N

A mixture of 4-bromoaniline (100 g, 563.9 mmol) and 2-ethoxymethyliene-
malonic acid diethy! ester (128.9 g, 575 mmol) was heated to 90°C. Then, the
resulting brown mixiure was stirred for 5 h. After cooiing to room temperaiure, the
reaction mixture was diluted with ethano! (~200 mL) and cooled down in an ice-water
bath to afford a hard solid. This mixture was then heated to break down the hard solid

and also o remove most of the impurities. After cooling the suspension in the
rafrigerator, the solids were collected by fittration and washed with cold ethanol. After
drying in air, 168 g (87% vield) of 2~[(4~bromo~phenylafﬁino)-methylene]-maionic acid
diethyl ester was isolated as a white solid: mp 100-102°C (fit. 100-101°C).
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55
(4-Methoxy-quinolin-6-yimeth-(Z)-yiidine)-2-((thiophen-2-vimethyl)-aminol-t
hiazol-4- one HN O S S 10 Preparation of
4-bromo-phenylamino)-methylene]-malonic acid diethyl ester 000
%O[g([\g? pﬁgér ~ON all ~ ~NH N 2 H,A mixture of 4- brom%aan 7(%}6809925
563.9 mmol) and 2-ethoxymethylene- 15 malonic acid diethyl ester (126.9
g, 5S#reparajonas Beataddo; 20/Grokhenitdinesiitantpdorpicraniixetingl weier.
stirred for 5 h. After cooling to room temperature, the reaction mixture
was dilukgd with ethanol (-200 mL) and cooled down in an ice-water bath

d

to afford la ha S@Id This mixture was then heated to breabdovm the

2-[(4- bromoﬁbhenylammo) methylene]- mal0n|c acid diethyl ester was
isolated as a white solid: mp 100-102C (fit. 100-101C). WO 2006/029861
PCT/EP2005/009925 24 Preparation of

6-brovhe-sofig &bdyhiometphenyirbsymetiyipeaiyralagic asid drih gter

(187 Pz5e3 Mrbbliwas added to a hot diphenyl ether (260 g) and the mixture was
heated to reflux for 5 h to afford a brown suspension. Then, the mixture was cooled o
100°C and diluted with ethanol (~200 mL). This suspension was refluxad for 10 min
and then cooled to room temperature, The solids were collected by filtration and
washed with diethyl ether. After drying in air, 132.59 g (97.6% yield) of 6-bromo-4-
hydroxy-quinoline-3-carboxylic acid ethyl ester was isolated as a white solid: El-
HRMS m/e calcd for CaHsN20O (MY) 146.0480, found 146.0478.

Preparation of 8-bromo-4-hydroxy-quinoline-3-carboxylic acid.

OH O OH O
Br
Br- l N o™~ o l ~ OH
- o
NT N

A suspension of 8-bromo-4-hydroxy-quinoline-3-carboxylic acid ethyi ester
(102.59 g, 337.7 mmol) in 10% potassium hydroxide in water (689 mlL.) was heated to
reflux for 5 h to afford a light brown solution. After cooling to room temperature, the
undissolved solid particles were removed by filtration and the filirate was extracted
with dichloromethane to remove any neutral impurities. The aqueous layer was
neutralized with 3.0N hydrochioric acid to afford a white precipitate. Then, the solids
were collected by filiration and washed with water. After drying in air, 81 g (98% vyield)
of 6-bromo-4-hydroxy-quinoline-3-carboxylic acid was isolated as a white solid: El-
HRMS m/e calcd for C1oHeBINO3 (M¥) 266.9531, found 266.9521.

Preparation of 6-bromo-quinolin-4-ol.
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5 The solid 2-[(4-bromo-phenylamino)-methylene]-malonic acid diethyl
ester (157 g, 458.8 mmol) was added to a hot diphenyl ether (260 g) and
the mixture was heated to reflux for 5 h to afford a brown suspension.
% }&% gllxture was cooled to 100C and diluted with ethano} é&%{%%oosw)zs
iS'suspension was refluxed for 10,4min and then cooled to 050
temperature. The solids were collected by filtration and 10 washed with
diethyl ether. After drying in air, 132.59 g (97.6% yield) of 6-bromo-4-

hydroxy-quin gliney -carboxylic acid ethyl ester was isolated agia white

SO|Id El- HR e calcd for CBH6N20 (M+) 146.9480, found 146.0478.
O ORgbrome-4- hydroxy-quinoline-3-carbox qfd. ™35 OH 0
OHO Off._ Br OH N N A'suspension of >
6-bromo-4-hyroxy-quinoline-3-carboxylic acid ethyl ester (1612 594,

337.7 mmol) in 10% potassium hydroxide in water (689 ml-) was heated to
20 reflux for 5 h to afford a light brown solution. After cooling to room
tempohR SRl AP R VST B o RPlR S WRrRPOHR 681 b R BrPERT
nthmfylﬁvawawawmammrﬁm dithio(eomt)amel masamm/mﬁnyreamaieated to

ufiti er was neutraliz |th N hydroc Qri
T S e S e SR R Seline R W berere,
tﬁmrau@mmamwed wiith wateanaf@Odniihgna gigtoyl gt(%ff@%my)zﬁ lagn, the

s@ﬁBWe%BNQ&%M&%%%H@W%M&B a6l wamiRipied AR WY in air,
solid: EI- HRMS We calcd for CLOH6BrNO3 (M+) 266.9531, found

7%@%@@%@@&?&%?@%‘6@%}%&W@dﬁ%@%@@/@ﬁ@@%’"d El-HRMS
n7634RB2000/PQBORG @5 D Soid3 Bod Braldisao.

Preparation of 8-bromo-4-chioro-guinoline.,

OH Cl
Br N Br BN
i > _

NT N

The solid 8-bromo-quinolin-4-ol (52 g, 232.1 mmol) was added io phosphorus
oxychloride (213.5 ml.) and then the mixture was heated to reflux for 6 h to afford a
light brown solution. After cooling to room temperature, the excess phosphorus
oxychloride was removed under the vacuum, The remaining residue was poured into
an ice-containing beaker (2 L). Then, it was slowly neutralized with solid potassium
carbonate and the resulting solids were collected by filtration and washed with water,
After drying in air, 55.48 g (98.5% vield} of 6-bromo-4-chloro-quinoline was isolated
as a light yellow solid: EI-HRMS m/e calcd for CoHsBrCiN (M*) 240.9284, found
240.8257.
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&N" The solid 6-bromo-4-hydroxy-quinoline-3-carboxylic acid (102.59 g,
337.7 5 mmol) was added to hot diphenyl ether (508 g) and then the
mixture was heated to reflux for 9 h to afford a light brown suspension.
Afteﬂrmc?%ié] to room temperature, the mixture was diluted with methanol
‘&b mﬁf and diethyl ether (300 mL).,[hen, the solids were gngé%‘fé@%‘j]/ﬂgm
filtration and washed with diethyl ether. After drying in air, 72.43 g (95%
yieldpedShimmeiBHinelincdonenmisetatiediasa white solid: EI-HRMS 10
m/e caicd for COH6BrNO (M) 222.9633, found 222.9630. Preparation of
6-bromo-4-chloro-quinoline. OH CI Br Br \N N 15 The solid
6-bromo-quinolin-4-ol (52 g, 232.1 mmol) was added tg-phosphorus
oxychloride (£13.5 mL) and then the mixturg was heated to reflux for 6 h
o™ tght brown solution. After cooling tg temperature, the
exces kphgrus oxychioride wasTemoved &
[ redidue was poured into 20 an ice-containin@ beaker (2 L).

Then, it was slowly neutralized with solid potassium carbonate and the

resulting solids were collected by filtration and washed with water, Afte;)

dryind areeselgion oS bR i PSrEUBRNG-412ni813-gliRued (p4gethanol
(280 Aes was adighi ysdpm salitidxldERNS 01 2atcchinolCaHEBRCRIM)ature.

R AR G AR

After cooling to room temperature, the methanol was removed under the vacuum and

the residue was diluted with water. Then, the solids were collected by filiration and
washed with water. After drying in air, 10.8 g (90.8% yield) of 6-bromo-4-methoxy-
quinoline was isolated as a white solid which can be crystallized from acetonitrile: El-
HRMS m/e caled for C1oHgBINO (M*) 236.9789, found 236.9784.

Preparation of 4-methoxy-quinoline-6-carbaldehyde.

~ 0 o
Br. s _ H i =
- o
o
N N

To a solution of 6-bromo-4-methoxy-quinoline (8.91 g, 37.42 mmol) in THF
(tetrahydrofuran) (155 mL) was added dropwise a 2.5M solution of n-butyllithium in
hexanes (16.46 mL, 4.16 mmol, 1.1 equiv.) at -70°C. During the addition, the
temperature of the reaction mixture was raised slightly to -80°C and it gave a very
dark brown solution. The resuiting colored solution was stirred for 30 min at this
temperature. Then, a solution of dimethylformamide (5.78 ml., 74.84 mmol) in THF
(10 mL) was added dropwise. After addition, the mixture was allowed to warm to
room temperature and stirred for 15 h. Then, the mixture was diluted with saturated
ammonium chioride solution and the two layers were separated. The agueous layer
was extracted with ethyl acetate (3X150 mL). The combined organic exiracts were



i0

15

20

25

N N 5 To a solution of 6-bromo-4-chloro-quinoline (12.12 g, 50 mmol) in
methanol (200 mL) was added sodium methoxide (13.50 g, 250 mmol) at
room temperature. Then, the reaction mixture was heated to 120C for 15
h in a sealed reaction flask. After cooling to room temperature, the
Yief48Gi1°%as removed under the vacuum and the residue WaFEIOSE09925
with water. Then, the solids were coltécted by filtration and 10 washed

wWASRRIRR BHIRY %Mﬁ@ﬂ %ﬁ&dikgc?cg,é%ﬁ%M@f@ig)n%@@gﬂmpsﬁxm@tmanon of

quinoline was isolated as a white solid whi¢h can be crystallized from

O B ASSE. AR ARV Ehio R\ SRHHIERUBVMAG BB SR GRpe brown

s3Rb. ?ﬁ%ﬂm@ﬁ@@@sﬁé’dﬁﬂe&bét@hﬁﬂléqhae—ﬁmqaabatﬁieﬁyﬂﬁl&% Ben
5%??%2’ t\#:r% 15 T%cg rgglut}%nﬂ:ns)%rc%gso i %n {%Peé%él @r (r)%?\‘léﬁ grlro%zashed
Wi Mesbidedmeos AtleniyithiLim dit, Hekaod64 16 vikadhbf a-mﬁhwmqmoime -8~

BN R ad WersPABIRR e APRMRN « B 20 IARIRY AL LI R FEACHOR O, (M)

mixture was raised sllghtl y to -60C and it gave a very dark brown so utlon
18R OPSu g ¢ ARFeRF3Blution was stirred for 30 min at this temperature.
Then, a solution of dimethylformamide (5.78 mL, 74.84 mmol) in THE (10

mL) add fter qm %mlxt IIowed to warm
to ro ﬁ??é’r‘}?g R?l%v@%og (?TX %]W '@hncfﬁiﬁ‘%lf e Was diluted
with saturated 25 ammonium chloride solution and the two layers were
separated. The aqueous layer Mas extracted with ethyl acetate (3X1 50

mL). Thg combined organ raéts were WO 2006/
PCT/ER2Q05®09925 ashed with brine tlon al drle over

anﬁy_t:ﬁsf)us magnesivm-sulfateFiltration of 0 ag nd removal

of the s8lvent under the vacuum gave the cru é brown

To a suspension of thiophen-2-yl-methylamine (22.63 g, 200 mmol) and
rhodanine (2-thio-4-thiazolin-4-one) (13.32 g, 100 mmool) in acetonitriie (200 mL) was
added DIEA (N,N-diisopropylethylamine) (34.8 mL, 45.0 mmol) at room temperature.
Then, it gave a clear solution within 2 min and this solution was cooled to 0°C. To this,
mercuric chloride (27.15 g, 100 mmol) was added in three portions within a period of
15 min. After addition, the suspension was allowed o warm to room femperature and
stirred for 2 days. The resulting black solids were filtered through a plug of celite and
washed with dichloromethane (500 mL) and methanol (1.0 L). The combined solvents
were removed under the vacuum and the crude residue was diluted with water (250
mL) and ethy] acetate (250 mL). The wo layers were separated and the aqueous '\
layer was extracted with dichloromethane (2X250 mL). The two organic extracts were
washed separately with brine solution and dried over anhydrous magnesium suifate.
Filiration of the drying agent and removal of the soivent under the vacuum gave the
crude solid. This solid was dissolved in acetonitrile (~100 mL) at hot condition and
then stored in the refrigerator overnight. The solids were collected by fiitration and
washed with cold acetonitrile (20 mL). After drying in air, 12.32 g (68% yield) of 2-
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solid. This solid was dissolved in acetonitrile (-50 mL) at hot condition and
then stored in the refrigerator overnight. The solids were collected by
filtration and washed 5 with diethyl ether. After drying in air, 4.47 g (64%
yield) of 4-methoxy-quinoline-6- carbaldehyde was isolated as a white
VEBFAYERERMS m/e caled for C11IHINO2 (M+) 187.0633, fEGAEEHP 8RS
Preparation of 2-[(thiophen-2-ylmetﬁyl)-amino]-thiazol-4-one. 10 NH2 H

N 0,S==< YO -</Sy EE i . h id:
[G?ﬁ%gﬁ%hzfgﬁ?ﬁqhgli}%‘gﬂﬁ‘%t@a]‘:& 3 SyRpeRsianhehed as a white amorphous soli

2.63%, 200 mmol) and rhodanine

80 2RREB:iFPHRE e HET200 mL) was
15 ag¢ad fAlEAoNolsdisarpryetitmmine)y@bin-Ahihamaofhitrbem?-
temperature. Then, it %%ave a clear solution within 2 min and this solution
?E€mercuric chloride (27.15 g, 100 mmol) was
added in three portions within a period of 15 min. After addition, the
suspension was allowed to warm to room temperature ang stijreddor 2
I (1

days. The resulting black solids were fifefed thro ap
20 washed with dichloromethjgne (500 inl-) and met

combined solvents were rémov; he vacutfim and the crud

residue was dilyted with water ( nd ethyl acetate (250

tw ers sgparated and queous,.jayer was extracted O
dighlo tha X250 mL). The two organic extracts were washed |

sepd#ately with brine solution and dried over anhydrous magnesium\

sulfate. 25 Filtration of the drying agent and removal of the solvent er
the VRBLARYSRRRSIAR P R TSR RSN A0 iR 0 0.4

mirEROamd hahBaisangilianinss-tharaiersdiin( o6 nge Catd oveshighipluene (2
B Y G
pIBEHEIRR 2035400 992% mmol) at room temperature. The microwave tube was sealed
and heated to 150°C in a closed microwave for 1 h. Then, the mixture was cooled to
room temperature and diluied with toluene. The solids were collected by filtration and
washed with toluene and dichloromethane. After drying in air, 125 mg (73% yield) of
5-(4-methoxy—quinolin—6~ylmeih»(Z)-y}idine)—2—{(thiophen~2~ytmethyi)-amino]—thiazo!—4—
one was isolated as a brown solid: mp 258-262°C; HRES(+) m/e calcd for
C1oH15Nz0,S: (M+H)* 382.0679, found 382.0681.



10

15

20

28 [(thiophen-2-yImethyl)-amino}-thiazol-4-one was isolated as a white
amorphous solid: EI-HRMS m/e calcd for CBH8N20S2 (M+) 212.0078,
found 212.0083. i) Preparation of
5-(4-methoxy-quinolin-6-yimeth-(Z)-ylidine)-2-[(thiophen-2-

WANP P ino]-thiazol-4-one. 5H N O 0 O~ N--</// i S HPERIF2B5PE525
S N\ To a suspension of 2-[(thioph@ﬁ-z-ylmethyl)-amino]-thiazol-4-one

E@é\&ﬁ?o-% mmol) and 4-methoxy-quinoline-6-carbaldehyde (100.6 mg,
A8 mmo ve tube were added benzo
&) o= b > 3

SVElQ lmino
U

thigraparatge. The microwave tube was sealed and heated to 150C in a
closed microwave for 1 h. Then, the mixture was cooled to room
temperature and diluted with toluene. The solids were collected by
filtration and washed with toluene and dichloromethane. After drying in
air, 125 mg (73% yield) g
5-(4-methoxy-quinolin{6 eth-(Z)-yIidine)-2-[(thiophen-2-y|methyl)-amino
]-thiazol-4- 15 one wasyisgla gJes a brown solid: mp 258-262C; HRES(+)
m/e calcd for C,9H15N302S2 (M+H)+3 %9, found 382.0681. WO
2006/029861 PCT/EP2005/00992?" Example 2
5-(4-Methoxy-guinolin-6-vimeth-(Z)-vlidfie)?
2S)-2-phenyl-cyclopropylamino)- thiazol-4-o

Preparation of 2-((1R,25)-2-phenyl-cyclopropylamino)-thiazol-4-one.

Ao, . QO

H o o "NH,HC!

_ H W, Ne O
=T - T

To a suspension of (1R,28)-2-phenyl-cyclopropylamine hydrochloride (0.85 g,
5 mmol) and rhodanine (2-thio-4-thiazolin-4-one) (0.68 g, 5 mmol) in acetonitrile (20
mL) was added DIEA (N,N-diisopropylethylamine) (2.61 mL, 15 mmoi) at room
temperature. Then, this solution was cooled to 0°C and mercuric chioride (1.359,5
mmoi) was added in two portions within a period of 10 min. After addition, the
suspension was allowed to warm to room temperature and stirred for 2 days. The
resulting black solids were filtered through a plug of celite and washed with ethyl
acetate (500 mL). The filtrates were removed under the vacuum and the crude
residue was diluted with water (100 mL) and ethyl acetate (100 mL}. The two layers
were separated and the aqueous layer was extracted with ethyl acetate {2X100 mL).
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N O 'N-(~ H\S N Preparation of 2-((1
R,2S)-2-phenyl-cyclopropylamino)-thiazol-4-one. H o 'NH2.HCI N O S~
H--<s 10 To a suspension of (1 R,2S)-2-phenyl-cyclopropylamine

34 drochloride (0.85 g, 5 mmol) and rhodanine (2-thio-4-thiazolin-4-one)
VO848 E ¥ mol) in acetonitrile (20 ml-) was added DIEA BCT/EP2005/005925

(N,N-diisopropylethylamine) (2.61 mL, 15 mmol) at room 15 temperature.
Th@t%mm%é%m\@ﬁﬁmelﬂdr@%w WerBriFie eblaticte 4hB8rigdsover

) dded in t thi d of A
N R T e K
so&éﬂl}/ﬁnﬁ'é}ﬂh@ﬂaﬂmmbﬁm m«mﬁenemaewmmm ayftigbbyemiag a
Buc?{éger% e‘a’Y'éBtSH?P{ i éﬁéﬁéﬂ\ Ak %@@f@%‘g@é%ﬁ@@%ﬂz ((1R,28)-

cuum an idue was dilutéd with 'water (10

2 merwh@vétnmcanémwembtmy%@% 3ayBie aRPEPLEHararad: aﬂ(ﬂiﬁ S m/e

ceRARRYS, J gﬂg@@ﬁ@wm Rilyd acetaws2 X1 00 mL). WO
2006/02§861 PCT/EP2005/009925 30 The combined organic extracts

were washed with brine solution and dried over anhydrous magnesium
sulfatﬁ; ﬁ&ﬁatmmam(wmmmmimmmf(th)eyi‘sﬁm)rfz{m&bﬁm&

ave the cru es ich was purified by using a Biotage
PRy i‘@’éi LRI TARS, Obn oégﬁgh G obtain 0.474 g (42% yield) of 2-((1

R,2S) 5 2-phenyl-cyclopropylamino)-thiazol-4-one as a white amorphous
solid: EI-HRMS m/e calcd for C121-112%0S (M+) 2.0670, found
232.0665. b) Preparation of

5-(4-methoxy-quinolin-6-ylmeth-(%)- yI|d|n -2 -((1 R N
ph@e/z)propylamino)-thla

. N0

’ 4

N~ T

To a suspension of 2-((1R,23)-2-phenyl-cyclopropylamino)-thiazot-4-one
(103.4 mg, 0.445 mmol) and 4-methoxy-quinoline-6-carbaldehyde (100 mg, 0.53
mmof) in toluene (2 mL) in a microwave tube were added benzoic acid (5.4 mg, 0.045

mmol) and piperidine (4.5 uL,, 0.045 mmol) ai room temperature. The microwave tube
was sealed and heated to 150°C in a closed microwave for 1 h. Then, the mixture
was cooled o room ternperature and diluted with toluene. The solids were collected
by fittration and washed with toluene and dichloromethane. After drying in air, 120 mg
(67% yield) of 5-(4-methoxy-quinolin-6-ylmeth-(Z)-ylidine)-2-((1 R,28)-2-phenyl-
cyclopropylamino)-thiazol-4-one was isolated as a dark brown solid: mp 251-253°C;
HRES(+) m/e caled for CasH1aN3028 (M+H)" 402.1271, found 402.1274.
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1000'NO VN\INHSNOHSYO011 N-!To asuspension of 2-((1
R,2S)-2-phenyl-cyclopropylamino)-thiazol-4-one (103.4 mg, 0.445 mmol)
and 4-methoxy-quinoline-6-carbaldehyde (100 mg, 0.53 mmol) in toluene
(2 ml-) in a microwave tube were added benzoic acid (5.4 mg, 0.045 15
Yihapari%iperidine (4.5 uL, 0.045 mmol) at room temperatGIEERRES/009925
microwave tube was sealed and he3lted to 150C in a closed microwave

E)Ian#IQ'SThen’ the mixture was cooled to room temperature and diluted
ene. The solids were collected by filtration and washed ith
f Srivl~Sill

S-{AhapeX sy eln OO BEN e A e hver i) , R &Lyl e

thRckdra }I;pxy-quinolin-&ylmeth-(Z)-yIidine)-Z-((l R,2S)-2-phenyl 20
cyclopropylamino)-thiazol-4-one was isolated as a dark brown solid: mp
251-253C; HRES(+) m/e calcd for C23H19N302S (M+H)+402.1271,
found 402.1274. WO 2006/029861 PG

(4-Ethoxy-guinolin-6-yim - ﬁcﬁ% 22-(2-hvdroxv-I-(R)-phenyl-ethylami
no)- thiazol-4-one HN O ~ 5N Prepdration of

6-bromo-4-ethoxy-quinoline. CHON

Preparation of 6-bromo-4-ethoxy-guinoline.

Br Br

cl
=

B
N

To a solution of 8-bromo-4-chioroquinoline (17 g, 70.10 mmol) in ethanol (400
mi) was added sodium ethoxide {23.85 g, 350.5 mimol) at room temperature. Then,
the reaction mixture was heated to 120°C for 15 h in a sealed reaction flask. After
cooling to room temperature, the ethanol was removed under the vacuum and the
residue was diluted with water. The aqueous suspension was neufralized with 3.0N
hydrochloric acid until the precipitate formed and later it was diluted with saturated
sodium bicarbonate solution. Then, the solids were collected by filtration and washed
with water. After drying in air, 15.94 g (80.2% yield) of 6-bromo-4-ethoxy-guinoline
was isolated as a white solid which can be crystallized from acetonitrile: EI-HRMS
m/e caled for CiiH1oBINO (M7) 250.9948, found 250.9946.



Br Br N 10 To a solution of 6-bromo-4-chloroquinoline (17 g, 70.10 mmol)
in ethanol (400 mL) was added sodium ethoxide (23.85 g, 350.5 mmol) at
room temperature. Then, the reaction mixture was heated to 120C for 15
h in a sealed reaction flask. After cooling to room temperature, the
VEAMAARMS removed under the vacuum and the residue WASTHRRAYS Wit
water. The aqueous suspension wa¥neutralized with 3AN 15 hydrochloric
acidyntil iRl } ihaed with saturated
sodiﬁﬁ%&k)al%%rgﬁggt% SO u%rmrqh%ﬁgtﬁme%ﬁiaﬁﬁgcollected by filtration
and washed with water. After drying in air, 15.94 g (90.2% vyield) of
6-bromo-4-ethoxy-quinoline was isolated as.g white sqlierwhich can be
crystallized fe5m acetonitrile: EI-HRMS We Galcd for CL1H10BrNO (Mt)
250.9944, fond 250.9946. WO 2006/029861 5/009925 32
' ih of 4-et -ertrotne=6= aidehy Br.AH/(\\Ii\NTo
o Of @<bromo-4-ethoxy-quinoline (0.53 g, 2.1 mnol) in THE 5
(tetrahydrofuran) (21 mL) was aﬂ$ed dropwjse gM tion qQf.
bR RH A  SHEAE S s ARG 1ot dl L dHE
(isharmdeionthe tenperatuseidddiropaitipe b eoliée rafsetibiftiyToin

265C and | b ioB-The resulti
S R I M S
tediprtiyip ohimitea 2 mbure vam M thsigtyla $mb) aesiaRyes very
d&l’i?%lﬁﬁ-s%fﬁfo@? g '?eéﬁﬁi&’@&&é’@@o&lw&@ YaiEa 181190 MiN at this

temperature and stirred for 15'h. Then, the mixture was djluted with ., .
tospRaralLEe- AT A B RIS R T TR T Fvipe o) in THE (2
mi§RAgteschgrapweRRiResduasetiactechwitiwethsllawethte {@XH00 room

ter;\]llﬁ)érgtm?ecgrrp gtl:(rex% rf%?qg Y?Xﬁ%:r%? tWS r%ixture- was diluted with saturated

ammonium chloride solution and the two layers were separated. The aqueous layer

was extracted with ethyl acetate (3X50 mL). The combined organic extracts were
washed with brine solution and dried over anhydrous magnesium sulfate. Filtration of
the drying agent and removal of the solvent under the vacuum gave the crude brown
solid which was purified by using a Biotage silica gel column chromatography to
afford 0.370 g (88% vield) of 4-ethoxyquinoline-6-carbaldehyde as a white solid: El-
HRMS m/e cailcd for Ci2H11NO;z (M*) 201.0790, found 201.0787

c) Preparation of 2-(2-hydroxy-1-(H)—phenyf—ethylamino)—5-(4—ethoxy—quinolin-
&-yimeth-(Z)-ylidine)-thiazol-4-one.




washed with brine solution and dried over anhydrous magnesium sulfate.
Filtration of 15 the drying agent and removal of the solvent under the
vacuum gave the crude brown solid which was purified by using a

Biotage silica gel column chromatography to afford 0.370 g (88% vyield) of
WRMHBQHEtholine-6-carbaidehyde as a white solid: El- HRMS TFEP4fW923
for C12HIINO2 (M+) 201.0790, found201.0787 20 c) Preparation of

21 AT SN0 SRR o
(rreneIeiTBEaPEFAEPeY b ABI0RS 3 Th1R SudhBngERRlrand 4-ethoxy-
1%A@nhbﬁﬁh’%ﬁbﬂ%w&@wbewlereswﬁ)nﬁbm@tdc@ne (@B epay iani@ewave
NS e
3 Omga@wm aliubewvmmpekdﬂdrbe“ﬁ!zmmamm@@ T3y ES. agmm&ﬁ@g aﬁa’ted to
1 BIRErdnG (404 £rithron R 436 BEIO S HRATIRMRRIAE Rad BodBis OGRS

was sea eated to 1500C in a closed microwave for 30 min.

tePearaticernduiiivaibvleluesodhe aalifserairealiraAYiRHon and
M&éﬁ%‘&%ﬂ‘%@%‘%ﬁ\ﬁ@%@@ﬂ%ﬁ@ py:ditaajiag lﬁgghr vmﬁhm? \Gthstudsid) of 5-(4-
and acetonitrile. After d in air yi } )
elIRSYENRIETA: W?Fr’ﬁé ﬁgh%ﬁ%%ﬁ &ﬁ) A6 R\ﬁ effhgﬂammo) thiazol-4
10 oriRvabesyiaeitdaming) mebmmaﬁmmm@d tot St B SONGH)*
).m/e f 23H21N303S (M+H)+ 420.1377, found
4352) % ognggﬁ SPdi (4 Ethoxv
guinolin-6-vimeth-(Z)- yI|d|ne)-2-[(thiophen-2-yimethvl)-amino]-thiazol-4-
Example 4
5u(4~Ethoxv-quinolin~6~vlmeth—(Z)—vlidine)~2—[(thiophen—2~vlmeihvl)»aminol—thiazol~4-

15 gone

R

a} Preparation of 5-(4-ethoxy-quinolin-8-yimeth-(Z)-ylidine)-2-{(thiophen-2-
yimethyl)-amino}-thiazol-4-one

W Nag©
3\ N——{’f o = O~
@__/ S Nas
20

To a suspension of 2-{(thiophen-2-yimethyl)-aminol-thiazol-4-one {(preparation
was described in example 1h) (48 mg, 0.23 mmol) and 4-ethoxy-quinoline-6-
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150neHNO N/S SN\ a) Preparation of
5-(4-ethoxy-quinolin-6-ylmeth-(Z)-ylidine)-2-[(thiophen-2-
y(methyl)-amino]-thiazol-4-one NO OO01N-./S HSHNO\'N\ I SN\
%%E&’o g}osgssﬁrl)ension of 2-[(thiophen-2-ylmethyl)-amino]-thiaz}gl-4-ong 009925
preparation” was described in example 1 h) (48 mg, 0.23 mrﬁg()Eg%a
4-ethoxy-quinoline-6 WO 2006/029861 PCT/EP2005/009925 34

ca‘?@f&@é‘#@ﬂéq(sﬁ@#-%mﬁ RAmbimalondakienen(d irml;a)miimwmre\mmewere

were adde zoic acid (2.78 0.023 my IpeHek
oo o b BN AL010) T e o i

roantdtbeatediod ST miarolsee tnhersamsedied Brd PRgipdfe TRt faosed
mh9aled lo:0am temperaunaand oiiied o i bR e riberanlidsawe @iuted

collected by filtration and washed with toluene and dle%gvé et&(.eng. fAfter and
wiiyiplyanair tsoselisever roln Bes Ry iR GomBfEsgiEhoene
dikrlisting)-Zrléhiepheg m2irimettd) ceminglk it at @-¢atieoxps isoied-gneth-
Cioun, Sl 1R 228220 RS () SR RO Z R o
solid: mp 226-228°C; HRES{+} m/e caled for CaoHi17Ns0,S2 (M+H)* 396.0835, found
396.0835. '

Example 5
5-{4-Ethoxy-guinolin-8-yimeth-(Z)-vlidine)-2-((1 R.28)-2-phenyl-cyclopropylamino)-

thiazol-4-one

a) Preparation of 5-(4-sthoxy-quinolin-8-yimeth-(Z)-ylidine)-2-((1R,28)-2-
phenyl-cyclopropylamino}-thiazol-4-one.

o) o7~ o
H S N
QA N T
5 Ne_20 -
N_{,j Yo
H S /lo\/
Nay



396.0835. 10 Example 5 5 (4 Ethoxy quinolin 6 ylmeth (Z) vlidine) 2-((1 R
2S)-2-phenyl_cyclopropylamino)- thiazol-4-one N 0 H--C/ H S Off/ N 15
a) Preparation of 5-(4-ethoxy-quinolin-6-ylmeth-(Z)-vlidine)-2-((1R,2S)-2-
phenyl-cyclop ropylamino)-thiazol-4-one. 0OONO H-</NHS yr-f NOH
BO2PGGYO 2006/029861 PCT/EP2005/009925 35 To aRGibEBHERHYRS
2-((1 R,28)-2-phenyI-cycIopropyIamﬁ?o)-thiazol-4-one (preparation was

VISR C e e R S
(prajorovtiauevas described in example 2a) (50 mg, 0.215 mmol) and 4-ethoxy-
quinoline-6-carbaidehyds (51.92 mg, 0.258 mmol} in toluene (1 mL) in a microwave
tube was added benzoic acid (2.64 mg, 0.022 mmol) and piperidine (2.2 uL, 0.022

5 mmol) at room temperature. The microwave tube was sealed and heated to 150°C in
a closed microwave for 1 h. Then, the mixture was cooled to room temperature and
diluted with toluene. The solids were collected by filtration and washed with toluene
and dichioromethane. After drying in air, 65 mg (73% vield) of 5-(4-ethoxy-quinolin-6-
yimeth-(Z)-ylidine)-2-((1 R,28)-2-phenyl-cyclopropylamino)-thiazol-4-one was isolated

10 as a dark brown solid: mp 266-268°C; HRES({+) m/e calcd for CogHoiN20:2S (M+H)
416.1427, found 416.1429.

Example 8
5n(4-Chloro-quinoﬁn-a—vtmeth-(Z}-vﬁdine}-2~j’(’{hiophen—2—Vlmethvt)-amino]~thiazoi—4—
15 one
o N0
N ‘4
D5
15
= l Gt
Na
Preparation of 4-chloro-quinoline-6-carbaldehyde.
cl 0 Cl
Br I SN _ H >
NZ N
20

To a solution of 6-bromo-4-chloro-quinoline (3.0 g, 12.37 mmol) in THF {80
mL) was added dropwise a 2.5M solution of n-butyllithium in hexanes (56.95 mi., 14.84
mmol, 1.1 equiv.) at -70°C. During the addition, the color of the solution was turned fo
red and it was stirred for 1 h at this temperature. Then, a solution of
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tube was added benzoic acid (2.64 mg, 0.022 mmol) and piperidine (2.2
uL, 0.022 5 mmol) at room temperature. The microwave tube was sealed
and heated to 150C in a closed microwave for 1 h. Then, the mixture was
cooled to room temperature and diluted with toluene. The solids were
WolpseeadoByifiltration and washed with toluene and dichlorcragtieaees/ gafies
drying in air, 65 mg (73% yield) of 53¢4- ethoxy quinolin-6-

AUV 153 ik B T 5 SR MRt %8%‘@@ Afer
acfmm@zzthbzmwamaﬂwedﬁe wanm, ttommmmnpezeim@mb riigesifer2h

ThenK%ﬁ: ?é"yﬂ%% \9 s d |th satufated ammonium chioride solufion and the two
|op en-2-ylmethyi)-aminol-thiazol-4- 15 one,
tawes BaTe wm@aa%ff&@ @ﬂuea#ﬁ)man%ﬁ rtERciat iBIRIRY g @‘?OO

mL$ Hﬁ@d&ﬁ%@ argama@mm&sWQm@vﬁm@rmWMmeoaatmg ahd. 8red over
RS e S A WA Shagporve

equiv.) at
s&wﬂmguﬂdera&dmanuﬂm golertiof thadsohrtiom wahdtuﬂméb waseyakRibyHENg a

rred far 1 h f N
SIS W saend o e
gt hﬂmg@m&gmmbm@améom{§l -HRMS m/e calcd for CigHsCINO (M7)
187.0633, found 187.0638.

b} Preparation of 5-(4-chloro-quinolin-6-ylmeth-(Z)-ylidine)-2-{(thiophen-2-
yimethyl}-amino}-thiazol-4-one.

__</

To a suspension of 2-{(thiophen-2-yimethyl)-amino}-thiazol-4-one (preparation
described in example 1h) (92 mg, 0.43 mmol) and 4-chioro-guinoline-8-carbaldehyde
(99.57 mg, 0.52 mmol) in toluene (2 mL) in a microwave tube were added benzoic
acid (5.3 mg, 0.043 mmol) and piperidine (4.37 ul, 0.044 mmol) at room temperature.
The microwave tube was sealed and heated to 150°C in a closed microwave for 1 h.
Then, the mixture was cooled 1o room temperature and diluted with joluense. The
solids were collected by filtration and washed with toluene and diethy! ether. After
drying in air, 8 mg (3.6% yield) of 5-{4-chloro-quinolin-6-ylmeth-(Z)-ylidine}-2-
[(thiophen-2-yimethyl}-aminc}-thiazol-4-one was isolated as an yellow solid: HRES(+)
mie caled for CaH12CINSOS, (M+H)* 386.0183, found 386.088.



addition, the mixture was allowed to warm to room temperature and stirred
for 2 h. Then, the mixture was diluted with saturated ammonium chloride
solution and the two layers were separated. The aqueous layer was
extracted with ethyl acetate (3X1 00 5 mL). The combined organic
QU8 23¢ite washed with brine solution and dried over anPi7Eif313&03/009925
magnesium sulfate. Filtration of the Hrying agent and removal of the
solvent under the vacuum gave the crude brown solid which was purified
Eﬁ@@@i@% a Biotage silica gel column chromatoraphy to obtain 0.6 g (25%
5-iliijarbAsuhiolin=Gimetipd Z0-yigine 4B.2S hauphenvheyciopropyianing)-

hig3l59fap G 10H6CINO (M+) 10 187. 0633 found 187.0638. b) Preparation
"‘O?STzl‘éﬁﬂoro qumolln -6- ylmeth (2)-ylidine)-2- [(thlophen -2-

2- [(thlophen -2-ylmethyl)-
example 1 h) (92 mg, 0.43 mmol) an ch ro-quinoline-6-carbaldehyde

(99.57 mg, 0.52 mmol) in toluene (¥'mLkir-a.microwave tube were added
benzoic acid (5.3 mg, 0.043 mmol) and piperigine (4.37 uL, 0.044 mmol)
at room temperature. 20 The microwave tubewas sealed and heated to
150C in a closed microwave for 1 h. Then, ixturggwas cooled to
room temperature and diluted with toluene. Tt fds were collected by
filtration and washed with toluene and diethyl gther2After drying in air, 6

mg (3.6% yield) of 5-(4-chloro-quinolin-6-ylmeth- Z) ylidine)-2-

a) Preparation of 5-(4—ohloro-quinolin-s-ylmeth-(Z)-ytidine)-z-—(('l R,28)-2~
phenyl-cyciopropylaminoc)-thiazol-4-one.

H ™ = N—¢
QA o D
N 20 N

i~ T L

To a suspension of 2-{{1 R,28)-2-phenyl-cyclopropylamino)-thiazol-4-one
{preparation described in example 2a) (101 mg, 0.435 mmol) and 4-chloro-quinoiine-
6-carbaldehyde (100 mg, 0.62 mmol) in toluene (2 mlL) in a microwave tube were
added benzbic acid (5.4 mg, 0.044 mmol) and piperidine (4.4 ul,, 0.044 mmol) at
room temperature. The microwave tube was sealed and heated to 150°C in a closed
microwave for 1 h. Then, the mixture was cooled to room temperature and diluted
with toluene. The solids were collected by filtration and washed with toluene and
diethyl ether. After drying in air, 9 mg (6% yield} of 5-(4-chloro-guinolin-6-yimeth-(Z)-
ylidine)-2-((1 R,28)-2-phenyl-cyctopropylamino)-thiazol-4-one was isolated as a dark
brown solid: HRES(+) m/e calcd for CopHisCINZOS (M+H)" 406.07786, found 406.0779.
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[(thiophen-2-yImethyl)-amino]-thiazol-4-one was isolated as an yellow
solid: HRES(+) 25 m/e calcd for C18H12CINsOS2 (M+H)+ 386.0183,
found 386.088. WO 2006/029861 PCT/EP2005/009925 37 Example 7 5
(4 Chloro quinolin 6 vimeth (Z)viidine} 2 (1 R

W8 RPG1REIYI-cvclopropvlamino)- thiazol-4-one N 0 H.(/ H \SQIER®#)09925
Preparation of 5-(4-chloro-quinolin- -6%¥Imeth- -(Z2)-viidine)-2-((1 R,2S)-2-

%hqulé:yclopropylamlno) -thiazol-4-one.0o CINO H\N\ITHH5 NOCI H
uspenS|on of 2 ((1 ]

thiEES?‘Q'EH@ 2a) (101 mg, 0. 435 mmol) and 4- chloro qumollne-
““b-carbaldéhyde (100 mg, 0.52 mmol) in toluene (2 ml-) in a microwave

tube were added benzoic acid (5.4 mg, 0.044 mmol) and piperidine (4.4

uL, 0.044 mmol) at room tempera;ture icrowave tube was sealed
and heated to 150C in a f8wale for 1 h. Then, the mixture was
cooled to room temperat d dNlute

HO

NH,
O~ e
o N—(’j
S

HO

To a suspension of (R)-(-)-2-phenylglycino (15.34 g, 111.82 mmol) and
rhodanine (14.65 g, 110 mmol) in acetonitrile (200 mL) was added DIPEA (20.03 mL,
115 mmol) at room temperature. Then, it gave a clear solution within 2 min and this
solution was cooled to 0°C. To this, mercuric chioride (31.22 g, 115 mmol) was added
in three portions within a period of 15 min. After addition, the suspension was aflowed
to warm 1o room temperature and stirred for 2 days, The resuliing biack solids were
filtered through a plug of ceiite and washed with dichloromethane (500 mL} and
methanot (1.0 L). The combined solvents were removed under the vacuum and the
crude residue was diluted with water (250 mib) and ethyl acetate (250 mL). The two
layers were separated and the aqueous layer was exracted with dichloromethane
(2X250 mL). The two organic extracts were washed separately with brine solution
and dried over anhydrous magnesium sulfate, Filtration of the drying agent and
removal of the solvent under ihe vacuum gave the crude yeliow solid. This solid was
dissolved in acstonitrile (~100 mL) at hot condition and then stored in the refrigerator



15 with toluene. The solids were collected by filtration and washed with
toluene and diethyl ether. After drying in air, 9 mg (5% vyield) of
5-(4-chloro-quinolin-6-ylmeth-(2)- ylidine)-2-((i
R,2S)-2-phenyl-cyclopropylamino)-thiazol-4-one was isolated as a dark
Weouee/aisd! HRES(+) m/e calcd for C22H16CIN3OS (M+HYy A0 ap#a0992s
found 406.0779. WO 2006/029861 PCT/EP2005/009925 38 Example 8 2

ovlgﬁgﬁlp %@lﬁqﬂ#%y%r?foue ed b mtr% }ﬁn GaCICrin vg hed_v\“thl rn]:gld acetonitrile.
Aitbianglag-onair12M9Dg l(xﬁs%-lyzbe(dief &Q@W@g{ﬁﬂéﬁ)ﬁaenw éthylammo)

m\g‘é& QH8 gas'QR%rBié%”é(é ‘attRA‘JﬁéﬂéﬂﬁirHHaaglsémnEi NIRIAS i S
Codhl &i O0Toa sus éf n of (R)-(-)-2-phenylglycinol
{ @3 Mf@@dr’ﬁbﬁ %%ﬁ%@g 4 b5 g, 110 mmol) in acetonitrile

SrzhOO mtl ) was adlded DIPEA (20.03 mL, 115 mmol) at room temperature.
en, it gave a clear |th| [
N e L A e

q@ﬁ&i&résmbthﬁzpeﬁtdme)‘ ttﬁanﬂh4M@r addition, the suspension was
allowe
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To a suspension of 2-(2-hydroxy-1 -(R)-phenyl-ethylamino)-thiazoi-4-one
(105.2 mg, 0.44 mmol) and 4-methoxy-quinoline-6-carbaldehyde (100 mg, 0.53
mmol} in toluene (2 mL) in a microwave tube were added benzoic acid (6.5 mg, 0.045
mmol) and piperidine (4.5 ul,, 0.045 mmol) at room temperature. The microwave tube
was sealed and heated to 150°C in a closed microwave for 1 h. Then, the mixdure
was cooled to room temperature and diluted with toluene. The solids were collected
by filtration and washed with toluene. Then, it was crystaliized from acetonitrile at hot
condition. After cooling in the refrigerator overnight, the solids were collected by
filtration and washed with cold acetonitrile. After drying in air, 32 mg (17.7% yield} of
2-(2-hydroxy-1 -(R)-phenyl-ethytamino)-5~(4-methoxy-quinotinus-yimethn(Z)—ykidine)-
thiazol-4-one was isolated as a brown solid: HRES(+) m/e caled for CopH1aNz0:5
(M+H)* 406.1220, found 4086.1218.
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arﬂﬂ%ﬁ)—%ggﬁ?ﬁ then stored in the refrigrtor WO 2006/029861

to warm to room temperature and stirred for 2 days. The resulting black
solids were filtered through a plug of celite and washed with
dichloromethane (500 mL) and methanol (1.0 L). The combined solvents

r d under the vacuum and the crude residue w [ '
%glt’zg?@%g}ﬁ L) and ethyl acetate (25p mL). The two 20 Iay%f%q\}/v%g%%%mzs
separated and the aqueous layer was extracted with dichloromethane
(2X250 mL). The two organic extracts were washed separately with brine

e S%Jtliog and dried over anhydrous magnesium sulfate. Filtration of the

ent and removal of the solvent under the vacuum gave the

athyh-

925 39 overnight. The§olids were collected by filtration
and washed with cold acetonitrife. Aftefdrying in air, 12.99 g (50% yield)

of 2-(2-hydroxy-1-(R)-pljenyl-ethylaguAQ)- thiazol-4-one was isolated as a

218.0514, found 218.0511. 5 b) Prepaygtion of
2-(2-hydroxy-I-(R)-phenyl-ethylamino)-& A ethnxy-
quinolin-6-ylmeth-(Z)-ylidine)-thiazol-4-of’e. 10~1HN 0 H/N--i~NO N
5 N S HO 0'~ HO 10 To a suspension ofx
2-(2-hydroxy-.1-(lgg- henyl-ethyla in%— higzol-4-one (105.2 mg, 0.44
mmolj*gRa" a2t c&{?!&mﬁa‘ﬁ%éﬁ opg ﬁrb%ﬁ%éﬂf&f qr’rl?(f,]9 *0.53 mmol) in
toluene (2 mL) in a microwave tube were added benzoic acid (5.5 mg,
0.045

g6

N
| > [

o
N N

To a solution of 6-bromo-4-chloro-guinoline (0.550 g, 2.27 mmol) in
cyclohexylmethanol (5 mlL) was added a solution of sodium cyclohexylmethoxide

(11.34 mmol, prepared from cyclohexylmethanol and sodium) at room temperature.:

Then, the reaction mixture was heated to 120°C for 15 h in a sealed reaction flask.

After cooling to room temperature, the reaction mixture was diluted with water and the
solvent was removed under the vacuum. Then, the remaining aqueous solution was

neutralized with 3.0N hydrochloric acid and the organic compound was exiracted into
ethyl acetate (3X50 mL). The combined extracts were washed with brine solution and

dried over anhydrous magnesium sulfate. After filtration of the drying agent, the
filtirate was removed under the vacuum and the residue was purified by using a

Biotage silica gel column chromatography to afford 0.518 g (71% yield) of 6-bromo-4-
cyclohexyimethoxy-quinoline as a light yeliow oil: El-HRMS m/e calcd for CigHigBINO

(M*) 320.2304, found 320.2314,
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mmol) and piperidine (4.5 uL, 0.045 mmol) at room temperature. The
microwave tube was seated and heated to 150C in a closed microwave
for 1 h. Then, the mixture 15 was cooled to room temperature and diluted
Witzrb &%Léene. The solids were collected by filtration and washed with
MRS 9Isﬁlen, it was crystallized froin acetonitrile at hot canditidn Ry
cooling in the refrigerator overnight, the solids were collected by filtration
andpyashediritbropl@srisdiitanbfiprdninadreaa Biounyiie. 7% yield)
of 2-(2-hydroxy-1 -(R)-phenyl-ethylamino)-5-(4-methoxy-qu
inolin-6-ylmeth-(Z)-yiidine) 20 thiazol-4-one was isolated as a brown solid:

HRES(+) m/ ealcdfqr C22H19N303S (M+H)+ 406.1220, found
9861 PCT/EP20051009935 40 Ex4
xtinoiin-6-vimeth-(2)-ylidi ' 2-yhwiéthyl)

A . =
6-bro_m-4-cyclohexylmethoxy-quinoline. ciBrBr N \IM10Toa
solution of 6-bromo-4-chloro-quinoline (0.550 g, 2.27 mmol) in
cyclohexylmethanol (5 mL) was added a solution of sodium

cycldifeRyinieing,atE-TPmo P eaIa I ALDEIBIR Ft R P e
in 3ES98IWM) AeEamdamRRTAlbEea 2.5M solution of n-butyllithium in hexanes

(0.765 mL, 1.92 mmol, 1.2 equiv.) at -70°C. During the addition, the color of the
solution was turned into red and this solution was stirred for 1 h at this temperature.
Then, a solution of dimethylformamide (0.246 mL, 3.19 mmol} in THF (1 mL} was
added dropwise. After addition, the mixiure was allowed to warm to room ’Eemperature

and stirred for 2 h. Then, the mixture was diluted with saturated ammonium chloride
solution and the two layers were separated. The aqueous layer was extracted with
ethyl acetate (83X150 mL). The combined organic exiracts were washed with brine
solution and dried over anhydrous magnesium sulfate. Filtration of the drying agent
and removal of the solvent under the vacuum gave the crude residue which was
purified by using a Biotage silica gel column chromatography to afford 0.205 g (48%
yield) of 4-cyclohexylmethoxy-quinoline-6-carbaldehyde as a white sofid: EI-HRMS
m/e caled for Ci7H5oNO2 (M*) 269.3513, found 269.3511.

¢) Preparation of 5-(4-cyclohexyimsthoxy-quinolin-6-yimeth-(Z)-ylidine)-2-
[{thiophen-2-yimethyl)-amino}-thiazol-4-one.

- 7
H o Nwz© N |
@p%j - A ye

To a suspension of 2.](thiophen-2-yimethyl)-amino]-thiazol-4-one (preparation
described in examplé 1h) {35 mg, 0.165 mmol) and 4-gyclohexylmethoxy-quinoline-6-



Then, the reaction mixture was heated to 120C for 15 h in a sealed
reaction flask. After cooling to room temperature, the reaction mixture
was diluted with water and the 15 solvent was removed under the
vacuum. Then, the remaining aqueous solution was neutralized with

BB HAFSERIoric acid and the orgagic compound was extrctéd ilg

ethyl acetate (3X50 mL). The combined extracts were washed with brine
ce?fﬁk‘cléi@ﬂ;ﬂéd(ﬁU?Firn]ﬁ}/?!l1@ﬂhbfdﬂ?%t6!agﬂg%m;T@Jrlr]ﬁaéeni&ftﬂ}ndwwm wre
the drying agent, the filtrate remqved under the v a
SO B T DB e BUPS AL L fmmob at
rograsategmanky Thathimeea b ra%s reidleot Sbrbeated-to 150°C ina closed
cyclohexylmethoxy-quinali ight il El- oiesalsd Mbted
”‘gi%‘i‘iﬁé%%ﬂ Bl\m‘%zg% , i&ggﬁ%@%ﬂi’ﬁe W%H;oo 1029861 °
5 wRCHIESRD0BI0GoYES weTerelasigadeydiltration and washed with toluene and

détﬁyfahéﬁyﬂﬁgiw-@mwi@&-ﬁ@q@n@%@ém BF 8¢LoycioHdxivtintp

a sOlution of 6-bromo-4-c ciohexylmethoxy-quinaline (0.510 g, 1.
PRl S KR IO & SN BT D e e
idaertaness (or6hmablid: SMRFdie), /2 eqlo foaC#dE:NIMkRg tHelid difibd 461,

theqc%gcg ﬁé e solution was turned into red and this solution was stirred
fgyp t thisS"temperature. Then, a solution of dimethyiformamide (0.246

10 mL, 3.19 mmol) in THE (1 mL) was 10 added dropwise. After addition, the
$%¥E8 Wsis allowed to warm to room temperature and stirred for 2 h.

) ixture was diluted with satured ammonium.c r' Rll]ltion
) = p - I (] ) -

AERdioa ; ; & ctedwith
Oty assiRIRiXi5R-mL4-ohae combined organic extracts were washed
with brine solution and dried over anhydrous magnesium sulfate.
Filtration of the dryingad nt 15 and removal of the solvent under the

ie which was purified by using a Biotage
silica gel column chromatography to/ 0.205 g (48%

=
/ l O e
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15 a) Preparation of 5-(4-cyclohexylmethoxy-quinolin-8-yimeth-(Z)-yfidine)-2-

v i Lad e\
oo vy C TAY)

{(1R,2S)-2-phenyl-cyclopropylamino)-thiazol-4-one.

0 a QA': N 20
SN HJ\@‘\)?@ e
., G =
Segua=" 2NN Ve
My

To a suspension of 2-((1 R,2S)-2-phenyl-cyclopropylamino)-thiazol-4-one
20  (preparation described in example 2a) (38 mg, 0.164 mmol) and 4-



yield) of 4-cyclohexylmethoxy-quinoline-6-carbaldehyde as a white solid:
EI-HRMS We calcd for C17H19NO02 (M+) 269.3513, found 269.3511. 20
c) Preparation of 5-(4-cyclohexylmethoxy-quinolin-6-yimeth-(Z)-ylidine)-2-
wthiepbessz-ylmethyl)-amino]-th iazol-4-one. HN O O~ N bcSresdibbo®s
IN O-'O S N 25 To a suspension o0f3
2-[(thiophen-2-ylmethyl)-amino]-thiazol-4-one (preparation described in
cydsbenpleethyxesieclingss 9%&*%@%85&03? ﬂ?em@ é{hfﬁg A &8
mi/R %@9@@3&@@%(L»B@W&B%@aw@&%wgwa{memmmmﬁa rhmeg) @359
~mmol) in toluene (1 mL) in a microwayve tu e [off ol
PRI 67016 A AT A L BLCTE O ey g o s
setéonperdtieatdthbmittivine tidsedvaicseume dad haaldgro e pbdyrg was

5 308588‘%8 rqgﬁ{%’rﬁoﬁgfé){%%%m Iﬁﬂtéﬁmﬂ@sﬁmﬁmou%@d by

température an toluene. The solids were collected b

filtfaion endmeeneshatiwiiengans amlawemw&ﬁ%rﬁ&tﬁéﬂwwiﬁ‘ﬁﬁ%‘g

(65% sﬁ?elfcs?g& $L?lﬂ%%)éﬂisgnmsﬁ§nagbm%&ylme;h-%2)-yucune)-g-(ﬁ RfS)-z-
quinolin-6-yimeth-(Z)-yiidine)-2-((thiophen-2-yimetnyl)-amino|- 4. .
PV heY oAy BB AT TS R ae o RatP R 223
2AMEHIREBA:} 46/ cilutdof 64.H4PGALSH T IeA86.8QE3, found 484.2059.
Cyclohexylmetho)cV-quinolin-6-vimeth-(Z)-vlidine)-2-((1 R 2S)-2-phenyl-
10 cyclopropylamino)-thiazol-4-one N O
Example 11

5—(4quc!ohexvimethoxv-quinolin—ﬁ»vime’th—(Z%vHdine)—2~(2—hvdroxv—1 -(R}-phenvi-
ethylamino)-thiazol-4-one

N O
N
O~
i e¥Ne
/}O
Nao
15 .

a) Preparation of 5-(4-cyclohexy!methoxy-quimiin-6~ylmeth-(Z)—yiidine)~2—(2—
hydroxy-1-(R)-phenyl-ethylamino)-thiazot-4-one -

E ;ZI
U)JQ'Z
L{\O
Z\-
¥
T
O
A\
Ob

20 Nag
To a suspension of 2-(2-hydroxy-1 ~{R)-phenyl-ethylamino)-thiazol-4-one
(prep'aration described in example 3a) (65 mg, 0.275 mmol) and 4-
cyclohexylmethoxy-quincline-6-carbaldehyde (92.58 mg, 0.34 mmo!) in toluene (1
mL) in a microwave tube were added benzoic acid (3.37 mg, 0.027 mmol) and



10

15

20

N--<HS 0 N 115 a) Preparation of
5-(4-cyclohe)(ylmethoxy-quinolin-6-ylmeth-(Z)-vlidine)-2- ((1
R,2S)-2- phenyl cyclopropylamino)-thiazol-4-one. OO~ NO \H/I\H

S %N" N 0 To a suspension of 2-((1
%f@%g p%enyl -cyclopropylamino)-thjazol-4-one 20 (prepareﬁTlEPmsm9925
described in example 2a) (38 mg, 0.164 mmol) and 4 WO 20061029861
pigdRdi20PP(0We28 ﬁﬁm&h%ﬂm@mmmmmmmmmeeuwmas

197 |
seé“"m o LA R ﬁ%ﬁ%’f?&ﬁ?ﬁj
c@té@@mﬁempempmmmaammm@mwlmsﬁhmda Wetaa@ligeted by
ﬁura%?c% n.a gl gcfwago MRl Qj%{ﬂ?peﬁlﬂ% MRiXLTEMRS 3aRRI0RE

room temperature an ute oluene. The solids were collected b

swmmﬁan@iwagﬁ@ﬂmma%ﬁ@%ﬁ@9@9?&?#%&"%@?%&9%% ove
Wﬁ}f@md&mg o room temperature the solids were collected by

fiigﬁw yelohexyim Q%@%H{q%ﬁg et %%ZI%S idine é')' u((%frﬂig%%vﬁ% yield) of

5% ?;"O;ﬁ@&%ﬂ%@ Wmmmmammmmm@\m@wmpmm
aQun

-SRI T MR ST

CwHﬁNM&m}maﬁra&m found 488.2002.

Example 12
5-{4-Diethylamino-guinolin-6-ylmeth~(Z}-ylidine)-2-((1R.28)-2-phenyl-
cyclopropylamino)-thiazol-4-one

- N O
i<
STy
o N~
Na l

Preparation of (8-bromo-quinolin-4-yl)-diethylamine.

»

Cl
Br. ™ Br l =
| - > 7

To a mixture of 8-bromo-4-chloro-quinoline (0.900 g, 3.71 mmol) and
diethylamine (1.364 g, 18.56 mmol) in ethanol (10 mL) was added potassium
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HN O ~N--<SS HO O N 15 a) Preparation of
5-(4-cyclohexylmethoxy-quinolin-6-ylmeth-(Z)-ylidine)-2-(2-
hydroxy-I-(R)-phenyl-ethylamino)-thiazol-4-one O OH-NO N Hs HNo

1 N-{S~NHO O HO N 120 To a suspension of
WQ2UPHREBRY-1-(R)-phenyl-ethylamino)-thiazol-4-one (prep&faibr005/009925
described in example 3a) (65 mg, 0.275 mmol) and 4-

cafgﬁh%qg %Igg)eg; QesaRAReLroaR Alde AR @2 RREM IS 24dHonoiure was

oluene (1 mE) in a microwave tube were added benzoic a)ilﬁj é3 37

SO TR ) AT DGRBS TP REP RERE S X4 B GRS the

PIpET

pré%ég%g lof %ﬂ@ﬁ?%ﬂ&%ﬂﬁﬁﬁd@ﬂﬁﬁem endl: dileommrﬁwrdyeftdtaéhzﬂag\;e was
and heated.to nac d mi !

R Dt e Do G T TN RTS8 T B Ged MR bl Tpeare

theqtidstivarmizaiiecten ojiufit it waid nashte witlveoluuak TaRePYRSthyder the

ether, n, ' [ in.di
VeI %“gé@%i%?@#%%{%‘iﬁ%ﬂimﬁfﬁfo@fégﬁ??%ﬁfﬁ%Zﬁ.‘g;%*f
us

cambleg extmsis trparasins W SRR SOLPARREHER, Ve an

magnesium sulfate. After filtration of the drying agent, the filtrate was removed under
the vacuum and the residue was purified by using a Biotage silica gel column
chromatography to afford 0.180 g (17.4% vield) of {6-bromo-quinofin-4-yl)-
diethylamine as a light yellow oil: E-LRMS m/e calcd for CisHisBrN, (MY) 279.1,
found 279.1.

Preparation of 4-(diethylamino)-quinoline-6-carbaldehyde.

L/ o

~ H =
| . ! P
“ N

Br

To a solution of (8-bromo-quinolin-4-yl)-diethylamine (0.510 g, 1.59 mmol) in
THF (10 mL) was added dropwise a 2.5M solution of n-butyllithium in hexanes (0.765
mL, 1.92 mmol, 1.2 equiv.} at -70°C. During the addition, the color of the solution was
turned into red and this solution was stirred for 1 h at this temperature. Then, a
solution of dimethylformamide (0.246 mL, 3.19 mmol) in THF (1 mL) was added
dropwise. After addition, the mixture was allowed to warm to room temperature and
stirred for 2 h, Then, the mixture was diluted with saturated ammonium chioride
solution and the two layers were separated. The aqueous layer was extracted with
ethyl acetate (3X150 mL). The combined organic exiracts were washed with brine
solution and dried over anhydrous magnesium sulfate. Filiration of the drying agent
and removal of the solvent under the vacuum gave the crude residue which was

purified by using a Biotage silica gel column chromatography to afford 0.205 g (48%
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filtration and washed with dichloromethane. After drying in air, 52 mg
(38.8% vyield) of
5-(4-cyc|ohexy|methoxy quinolin-6-ylmeth-(Z)-ylidine)-2-(2-hydroxy-I
5 ; ethylamino)-thiazol-4-one was isolated as a br
HRES(+) m/e calcd for 1.0 C23H29lN303S (M+H)+ 488. 200 oun
488.2002. Example 12
y1e'ﬁai4aﬂaqm¢tammrmymtmwm&rt@)iehmewa(mm@sghg A4S mle

%ﬁbrgrgom@nmgﬁw ?%9 Uﬁd\bﬁb N/H SN N 15 Preparation of

ylamine. Ci ~N" BrBr\I\'N N 20 To (;1
m.xtg)@mmmmmtammmqeiwge g7 thniaryidige)-2-((1R.25)-2-
ph@ﬁ‘gr‘é{ﬁm \Aig,a”fﬁﬁwg A3:28/m1mAab. in ethanol (10 ml-) was added
otassium 2006/ 29861 PCT/EP20051009925 45 carbonate (2.56 g,

18.56 mmol) at room temperature. Th{p the rea mixture was stirred
for 15 h in a sealed tube. TLG analgsn of the read pixture |nd|8ated

the_presence of lot of 6-brop QLO- qumollne and angthe L of
die was added and @-. g 100C and stirred for 15
coofing pom;::?@erature, 5 the réaction mixture was diluted wj

C?Sl 009925

and the soI‘geﬁfw s removed under the vacuum. Then, the prod
extracted with ethyl acetate (3X50 mL). The

To a suspension of 2-((1 R,ZS)-2—pheny!-cyclopropylamino)-thiazoi-z%—one
{(preparation described in example 2a) (50 mg, 0.216 mmol) and 4-(diethylamino)-
guinoline-6-carbaldehyde (59.2 mg, 0.259 mmol) in toluene (1 mL) in & microwave
tube were added benzoic acid (2.64 mg, 0.021 mmol) and piperidine (2.17 uL, 0.022
mmol) at room temperature. The microwave tube was sealed and heated to 150°C in
a closed microwave for 1 h. Then, the mixture was coolfed to room temperaiure and
diluted with toluene. The solids were collected by filtration and washed with toluene
and dichloromethane. After drying in air, 62 mg (65% vield) of 5-{4-(diethylamino)-
quinolin-6-yimeth-(Z)-ylidine]-2-((1 R,28)-2-phenyt-cyclopropylamino)-thiazoi-4-one
was isolated as a brown solid: HRES(+) m/e caled for CasHaeN4OS (M-+H)™ 443.1900,
found 443.1899.



combined extracts were washed with brine solution and dried over
anhydrous magnesium sulfate. After filtration of the drying agent, the
filtrate was removed under the vacuum and the residue was purified by
using a Biotage silica gel column 10 chromatography to afford 0.180 g
Wa 708982918Id) of (6-bromo-quinolin-4-yl)- diethylamine as a RGRMBFENHIIH2S
EI-LRMS m/e calcd for C73H15BrNY (M*) 279.1, found 279.1.
Preparation of 4-(diethylamino)-quinoline-6-carbaldehyde. \N~ p LNJ Br
H 15 N To a solution of (6-bromo-quinolin-4-yl)-diethylamine (0.510 g,
Mol) in THE (10 ml-) was added dropW|se a 2.5M solutlon of

separated. The aqueous layer V\Hts axtracted with 25 ethyl acetate (3X150
mL). The combined organic extracts Werdwashed with brine solution and
dried over anhydrous magnesium sulfate. Biltration ofthe drying agent
and removal of the solvent under the va gaveﬁ(’eLll ude residue

~ hromatography

to afford 0.205 g (48% WO 2006/029861 PCT/E 2005/009925 46 yield)
of 4-(diethylamino)-quinoline-6-carbaldehy8esas a white solid: EI-LRMS

5 m/e calcd for C14H16N20 (M+) 229.1, found 229.1. c) Preparation of
5-(4-diethylamino-quinolin-6-ylmeth-(Z)-ylidine)-2-((1 R,2S)-2-
phenyleyeiaRiopY EuBidmd-hintsbdelines-yl-quinoline.

)
Cl N
Br
Br N _ 1 NN
s o N/
N
10 A mixture of 6-bromo-4-chloro-guinoline (1.0 g, 4.12 mmol} and morpholine

(2.98 g, 114.6 mmol) was heated 1o 150°C in a sealed tube and stirred for 2 days.
Then, the brown suspension was diluted with water and extracted with ethyl acetate
(3X50 miL). The combined extracts were washed with brine solution and dried over
anhydrous magnesium sulfate. After filtration of the drying agent, the filtrate was

15 removed under the vacuum and the residue was purified by using a Biotage silica gel
column chromatography to afford 1.06 g (87.7% yield) of 8-bromo-4-morpholin-4-yi-
quinoline as a light brown solid: EI-LRMS m/e calcd for CiaH1aBrN2O (M*) 293.1,

found 293.1.

20 Preparation of 4-morpholin-4-yl-quinoline-6-carbaldehyde.



0 NJNO HNo H:irsl/Nom/ N, 5To a suspension of 2-((1
R,2S)-2-phenyl-cyclopropylamino)-thiazol-4-one (preparation described in
example 2a) (50 mg, 0.216 mmoi) and 4-(diethylamino)-
WHinRlRese;carbaldehyde (59.2 mg, 0.259 mmol) in toluenedd k)it Booo2s
microwave tube were added benzoigacid (2.64 mg, 0.021 mmol) and
piperidine (2.17 uL, 0.022 10 mmol) at room temperature. The microwave

tube was seajed and heated to 150C in a closed mic e for 1 h.
Then, the fixtute was cooled to room temperature and diluted with
toluene. T ids were collected by filtratiorpand washgd with toluene

557 ino)- quinolin-6-ylmeth£)-yﬁdie
R,2S yl-cyclopropylamino)-thiazol-4-one % plated as a

“NRES(+) We calcd for C26H26N40S (M+H)+ 443.1900,
found 443.1899. WO 2006/029861 PCT/EP2005/009925 47 Example 13

S o e X S RAY 2 B85y i o
(22 mL) was added dropwise a 2.5M solution of n-butyllithium in hexanes (1.74 ml,

5 4.34 mmol, 1.2 equiv.) at -70°C. During the addition, the color of the solution was
turned into red and this solution was stirred for 1 h at this temperature. Then, a
solution of dimethylformamide (0.558 mL, 7.23 mmol) in THF (2 mL) was added
dropwise. After addition, the mixture was alfowed to warm to room temperature and
stirred for 2 h. Then, the mixture was diluted with saturated ammonium chloride

10 solution and the two layers were separated. The aqueous layer was extracted with
ethyl acetate (3X50 mL). The combined organic extracts were washed with brine
solution and dried over anhydrous magnesium sulfate, Filtration of the drying agent
and removal of the solvent under the vacuum gave the crude residue which was
purified by using a Biotage silica gel column chromatography to afford 0.390 g (44.5%

15 vield) of 4-morpholin-4-yi-quinoline-6-carbaldehyde as a white solid: EI-LRMS m/e

caled for Cg4H14N202 (M+) 2431, found 243.1.

¢) Preparation of 5-(4~morphoiin—4-yﬁ-quinolin—G-yimeth-(Z)—yiid'tne)-2~((1 R,25)-

2-phenyl-cyclopropylamino)-thiazol-4-one.

0O Qa .
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|

Nay

20
To a suspension of 2-((1 R,28)-2-phenyl-cyclopropylamino)-thiazol-4-one

(preparation described in example 2a) (50 mg, 0.216 mmol) and 4-morpholin-4-yl-



N 5 Preparation of 6-bromo-4-morpholin-4-yl-quinoline. CO CI BrBr N N
10 A mixture of 6-bromo-4-chloro-quinoline (1.0 g, 4.12 mmol) and
morpholine (9.98 g, 114.6 mmol) was heated to 150C in a sealed tube
and stirred for 2 days. Then, the brown suspension was diluted with water
ViR does8tad with ethyl acetate (3X50 mL). The combinedBSEHERAMHALPA2S
washed with brine solution and dried®over anhydrous magnesium sulfate.

After filtration of the drying agent filtrate.was 15 1 :
BRI A PER A e T BB L b g hepEweve
uBBresTatag e ysizafcadid (@654 (83, P83/ eknof) and piperidine (2.17 uL, 0.022

6-bromo-4-morpholin-4-yl ineli ' B IHBMS 1S 0°C |
mrcnact?)léoa or @&ﬁ@g&{lﬁﬁ%}/ (Wv%%%ﬁ?”%iﬁ%%@%gﬁ&ﬁanon 01:i e
a dlonerpitieuayleqoinbind EEBalbRIERYER WARS 2068 IR o] temperature and
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-bromo-4-morpholin-4-ylquinoline, mmo)) i = ) 4
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qUiHoliB-B-PhBm) iRiieaiie-{(a R 2652 ineny  thecidtyiantecidivaastitione
solution was turped into_red [ ' iried ' ) ,
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fomndodbin TH3E. (2 mL) was added dropwise. After addition, the mixture
10 was allowed to warm to room temperature and

Example 14
5-(4-Momholin~4-vl—quinoiin-6—vlmeth~(Z)-viidine)-z—(z—hvdroxv—t -(R)-phenyl-
athylamino)-thiazol-4-one

i °
Q—S 57y
HO (\o
PN
N\I
15 \

a) Preparation of 5—(4-morpho!in—4—yl—quino!in—e»ylmeth—(Z)~yiidine)-2»(2—

hydroxy-1-(R)-phenyl-ethylamino)-thiazol-4-one.

B Nag0
N-—(’j = HO o
O s . A A
HO

20 To a suspension of 2—(2—hydroxy—1—(F{)~phenyi-ethylamino)~thiazo!—4—one
(preparation described in example 3a) (50 mg, 0.212 mmol) and 4-morpholin-4-yl-
quinoline-6-carbaldehyde (61.64 mg, 0.254 mmol) in toluene (0.950 mL) in a



stirred for 2 h. Then, the mixture was diluted with saturated ammonium
chloride 10 solution and the two layers were separated. The aqueous
layer was extracted with ethyl acetate (3X50 mL). The combined organic

walakle.ere washed with brine solution and dried over aWﬂ@io“ﬁsmowzs
magnesium sulfate. Filtration of theglrying agent and removal of the

solvent under the vacuum gave the crude residue which was purified by
mizsingecBidiagessiiedded behania abicb(RRaneSH)3d Ep orsbpippridine (2.14
(44 & je! "‘E‘é’rﬁﬂ& A Rl iBarSrearldply de-asieandniteated to
“%oﬁé:?@ﬂlwsg? m'%%a cd foﬁggj{%m}goz (M+) 243.1, fo %86243.1. c)
0P AP OHSTITRVSANR AN by LGB M- B ER SRR A0
e RS i AP EeHCYSIoR AP RIBO T 3ztitid-waee bbletledityHilBatoDdnd

N Nom' 20 To a suspension, of,2-(( . . .
S waeh W IENAS O RSB TR s S wers dosphved
diekminphePa) 658k i, @haditionrad) lated vemovpH dha-aoianomndesive ygedum.
CLE 0 INQUAGEO-G8) B23%ld) of 5-(4-
TgrE‘ni“:’rﬁeo (fH%t%%éréé@(_ ml-%gir&aéléng?%?gy%%@?ﬁge%mes ggde r‘E)%nzoi@%e i%o . (
n@mmg@mmwn&mﬁ@tﬁﬁ%mﬁ@@rﬁ%ﬁ?@t@é\z%ﬁ)awwiﬁ}ﬁv amino}-
HEIHarR G DR SHfawB LM WatAsted sondhemES (o) theCalvdior
closed microwave.for 1 h. Then, the mixture was cooled to room

10 CesHasdleSerdMnlt 3 6ﬁdr§dfﬁ}i‘fﬁdt’%%}e ie. The solids were collected by

filtration and washed with toluene and dichloromethane. After drying in
E;%gm@erq\g) (69% vyield) of 5-(4-morpholin-4-yl

5~{4-Morphoiin-4»vﬂuinolin~6-vimeth—(2)~vlidine)-z—[(thiophen~2~vlmethvl}~am‘mo}-

thiazol-4-one
0O

i
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a) Preparation of 5-{4-morpholin-4-yl-quinolin-6-yimeth-(Z)-ylidine)-2-
[(thiophen-2-yimethyl)-amino}-thiazol-4-one
) 7
N
o N B s
C o
H
| 0
Oy / -
N~ N =
m-/ %Sj g N 1
IS Y
20

To a suspension of 2-(thiophen-2-ylmethyl)-amino}-thiazol-4-one (preparation
described in example 1h) (50 mg, 0.236 mmol) and 4-morpholin-4-yl-quinofine-6-
carbaldehyde (68.6 mg, 0.283 mmol) in toluene (0.950 mL) in a microwave tube were



quinolin-6-ylmeth-(2)-ylidine)-2-((1
R,25)-2-phenyl-cyclopropylamino)-thiazol-4-one was isolated as a brown
solid: HRES(+) m/e calcd for C26H24N402S (M+H)f 457.1693, found
457.1694. 10 Example 14 5 (4 Momholin

WYReNGIMIBALE-yImeth-(2)-ylidine)-2-(2-hydroxy-I-(R)-phenyiPCT/EP2005/009925
ethylamlno) -thiazol-4-one HN O ~N3/ S HO'0 Nv N 15 a) Preparation

of 5- holin-4- lin-6-ylm

o OGO LA BRe O (F o EnP R4
oY TR ratOre) T2@ Tucacsumpehkionvas sealed and heated o 150°C ;n a ciosed
mdce§ I drcj)xry ]h(l%}w Repy (EWWQQ)CHB%%P 0% (BFePSAeS and diluted

In examp e’3a) 0.212 mmol) and 4-morpholin-4-
wq!u.twua@eelamm&u&w@ée(eqlf@zfﬁsigbxofmﬂm? iWasieehwit 6@%@% 374
5 d%ﬁ%%%@@%ﬁ@gﬁﬁér @ﬁé%@@%@%g%mwfw@ammmmgd
quﬁgﬁglg-?/ﬁ%e i% (625?3/ idine)-2 r[?th Clghaer}\qé) ﬁ e % gzrn}r‘}lo} thiazol-4-one was
isolated as a brown solid: HRES(+) m/e calcd for CaztaoN40,S; (M+H)™ 437.1101,

found 437.1104.

10  Example 16
5-{4—(2—Methoxv—ethoxv)-quinoiin-B—vimeth-(Z)—vlidine}-z—( (1R.28)-2-phenvi-
cyclopropylamino)-thiazol-4-one

ST Xy
o
~ O\)
Naw |
i5 Preparation of 4-(2-methoxy-ethoxy)-quinoline-6-carbaldehyde.
/\\/\iN al 0 O/‘\\/O\

H ‘ = > H ! S
N7 . N

A mixture of buty! {4-chloro-quinolin-6-yimethylene)-amine (preparation was
described in example 27b) (250 mg, 1.01 mmol) and a solution of sodium (2-
20  methoxy)-ethoxide in 2-methoxy-ethanol (2.5 mL., 10.0 mmol, 4.0M) were placed ina
| microwave tube and the mixture was heated to 120°C for 30 min in a closed

microwave. Then, the suspension was diluted with saturated ammonium chioride
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uL, 0.021 mmol) at room temperature. The microwave tube was sealed
and heated to 150C in a closed microwave for 1 h. Then, the mixture was
cooled to room temperature and diluted with toluene. The solids were

Wwallscted by filtration and 5 washed with toluene and dlethyéJ d?
these §30I9ds were dissolved in dichlgromethane at hot condition an {%)rﬁ

removed the solvent under the vacuum. The residue was purified b 3/
solpt@maammmgm@wmmmasim@qma@ty@w@eﬁwhacetate (3X50 mL). The

co F@?ﬁ?@f&' %F@%Qﬁﬁ%ﬁ GRhYIinR g %@Wﬁd‘bﬂer anhydrous
eny(-e

y amino)- thiazol-4-one was isolated as

ma@r’ﬂ%‘?hﬁ@%’%’éﬁd/’\ﬁﬁfé el FRINIPEIBHBENS g@%“ WEH?-*L“R%“idz“”de‘

thdaadth bid e teshifé M&mm@bm\féul in THF (2 mL) and 1 mL of HCJ
|noI -6-yimeth- ne -2-f h|o met I

a0 RO Dh PR GG 3] PRI SHEATER T a room

ferﬁp(dranﬁmﬁ'cbimmwﬁm irelirabzgitnetin. (R)tgsisive) carbonate solution and
oIRGB R R Ofrl QB B RS R Vet

0 To a suspension of

bripg @eigkee Ayl H?é&ﬁyﬁfeﬁﬂhi’éfjf%%%?w@ﬁwb Rilfatarbeqtaticaeiine
dréxaragind Me(58vas: K23 mmel) and=A-merrinlimveykgtinblinertresidue was

purified by using a Biotage silica gel column chromatography to obtain 160 mg
(68.3% yield) of 4-(2-methoxy-sthoxy)-quinoline-6-carbaldehyde as a brown solid: El-
LRMS m/e caled for CiaHiaNOs (M¥) 232.1, found 232.1.

b) Preparation of 5-[4-(2-methoxy-ethoxy)-quinolin-6-ylmeth~(Z)-ylidine]-2-
((1R,28)-2-phenyl-cyclopropylamino)-thiazol-4-one.

*cfﬁM Aoy e
QA_H

MNaw

Ao

To a suspension of 2-((1R,28)-2-phenyl-cyciopropylamino)-thiazoi-4-one
(preparation described in example 2a) (100 mg, 0.43 mmol) and 4-{2-methoxy-
ethoxy)-quinoline-6-carbaldehyde (109.4 mg, 0.47 mmol) in toluene (1.0mlL}ina
microwave tube were added benzoic acid (5.27 mg, 0.043 mmot) and piperidine (4.34
ul., 0.043 mmo!) at room temperature. The microwave tube was sealed and heated to
150°C in a closed microwave for 1 h. Then, the mixture was cooled {o room
temperature and diluted with toluene, The solids were collecied by filtration and.
washed with toluene and dichloromethane. After drying in air, 116.6 mg (60.8% Yield)
of 5-[4-(2-methoxy-ethoxy)-quinolin-6-yimeth-(Z)-ylidine]-2-((1 R,28)-2-phenyl-



10

15

20

carbaldehyde (68.6 mg, 0.283 mmol) in toluene (0.950 mL) in a
microwave tube were WO 2006/029861 PCT/EP2005/009925 51 added
benzoic acid (2.89 mg, 0.023 mmol) and piperidine (2.38 uL, 0.024 mmoi)
at room temperature. The microwave tube was sealed and heated to
Weeman298ciosed microwave for 1 h. Then, the mixture waspcanteehésneegzs
room temperature and diluted with f8luene. The solids were collected by

o DA LSS AES FHi

C6itislalin:6-Yimetl- (2B isade fa fdMatherBa-yImethyl)-amino]-thiazol-4-on
e was isolated as a brown solid: HRES(+) m/e calcd for C22H23N402S2
(M+H)+ 437.1101, found 437.1104. 10 Example 16 5 f4 (2

Expmamiedy-ethoxy)-quinolin-6-yImeth-(Z)-ylidinel-2-((I R 2S)-2-phenyl-

5. QY BORARYIATURR U azRlchRBa MBS ARINM- 25 @ iRpaAAtion Bfcthy))-

4-(2-methoxy-ethoxy)-quinoline-6-carbaldehyde. N ci O 0j1'~\ HN N A
a—rﬁﬂ&ﬂd@@é’ﬂﬁé@%-chIoro-quinolin-6-ylmethylene)-amine (preparation was
described in example 27b) (250 mg, 1.01 mmoi) and a solution of sodium

(2 20 methoxy)-ethoxide in 2-methoxyi\?thaaol (2.5 mL, 10.0 mmol, 4.0M)
were placed in a microwav%\ tubeK‘,anQ/th mixture was heated to 120C for

30 min in a closed microjvave-¥hen, uspension was diluted with
saturated ammonium chloridle WO 2006/029861 PCT/\I§P2005/009925
0

a) Preparation of 5-[4~(2-methoxy-ethoxy)-quinolin-6-yimeth-~(Z)-ylidine}-2-
[{thiophen-2-yimethyl)-amino}-thiazol-4-one

o O/\/,O ﬂ /N G
g RSN
N 0 - '\O
E\>—/N'</sj — N
S Ny

To a suspension of 2-[(thiophen-2-ylmethyl)-amino]-thiazol-4-one (preparation
described in example 1h) (45 mg, 0.212 mmol) and 4-(2-methoxy-ethoxy)-quinoline-
6-carbaldehyde (53.93 mg, 0.233 mmol} in toluene (0.500 mL) in a microwave tube
were added benzoic acid (2.6 mg, 0.021 mmol) and piperidine (2.14 uL, 0.021 mmol)
at room temperature, The microwave tube was sealed and heated to 150°Cina
closed microwave for 1 h, Then, the mixture was cooled to room temperature and
diluted with toluens. The solids were collected by filiration and washed with foluene
and dichloromethane. After drying in air, 61 mg (67.6% yield) of 5-[4-(2-methoxy-
ethoxy)~quinoiin—6-ylmeth»(Z)—yIidine}—2~[(thiophen—2~yimethyl)~amino]-thiazo!-4-one
was isolated as a brown solid: HRES(+) m/e calcd for CaiHeNa035; (M+H)" 426.0941,
found 426.0841.
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52 solution and the organic compound was extracted into ethyl acetate
(3X50 mL). The combined extracts were washed with brine solution and
dried over anhydrous magnesium sulfate. After filtration of the drying
agent, the solvent was removed under the vacuum and the brown residue
WiEb#43%1¢kd in THE (2 mL) and 1 mL of HCI 5 solution (3RONFHEE5/009925
added. The resulting solution was stifred for 1 h at room temperature.
Then, it was neutralized with potassium carbonate solution and extracted
with ethyl acetate (2X50 mL). The combined extracts were washed with
ExanpiesdBition and dried over anhydrous magnesium sulfate. After filtration
5.0 1hq Sning a8RRY) thpiselveBtwASIReRYRINdRIIhe yRSYUTA RRGHBAYI-

~~brown resjdue was 10 puritfied by using a Biotage silica gel column

etbyaminasiiiazel 4088 ain 160 mg (68.3% yield) of
4-(2-methoxy-ethoxy)-quinoline-6-carbaidehyde as a brown solid: EI-
LRMS mfe calcd for C13H13N03 (M),@BZd, found 232.1. b) Preparation
of 5-[4-(2-methoxy-ethox uinoﬂn—@-y eth-(2)-ylidine]-2- 15 ((1
R,28)-2-phenyl-cyc|opr i
3\NiH--/j~0l1 o 5J N~TTo a/suspensign of 2-((1
R,25)-2-phenyl-cyclopropylamﬁ%)-thiaz paration described in
example 2a) (100 mg, 0.43 mmol) and 4>(2smeitfd
ethoxy)-quinoline-6-carbaldehyde (109.4 {
mL) in a

g .47 mmol) in toluene (1.0

a) Preparation of 5-[4-(2-methoxy-ethoxy)-quinolin-8-yimeth-(Z)-ylidine}-2-(2-
hydroxy-1-(R}-phenyl-ethylaminoj)-thiazoi-4-one.

1
o] N 20
o) o R—¢
_ s
RN z0 " | ~
N—-(’j N HO o
Q_S 8 S Pz O\)

HO N ]

To a suspension of 2-(2-hydroxy-1-(R)-phenyl-ethylamino)-thiazol-4-one
(preparation described in example 3a) (100 mg, 0.423 mmol) and 4-(2-methoxy-
ethoxy)-quinoline-6-carbaldehyde (107.6 mg, 0.465 mmol) in toluene (1.0mbL)ina
microwave tube were added benzoic acid (5.2 mg, 0.042 mmol) and piperidine (4.3
ul, 0.042 mmol) at room temperature. The microwave tube was sealed and heaied io
150°C in a closed microwave for 1 h. Then, the mixture was cooled to room
ternperature and diluted with dichioromethane. The solids were collected by filtration
and washed with toluene and dichloromethane. Afier drying in air, 63 mg (33.1%
yield) of 5-[4-(2-methoxy-ethoxy)-quinclin-6-yimeth-(Z)-ylidine}-2-(2-hydroxy-1 -{R)~
phenyl-ethylamino)-thiazol-4-one was isolated as a light orange solid: HRES(+) mie
caled for CagHasN304S (M+H)™ 450.1482, found 450.1481.
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15

20 microwave tube were added benzoic acid (5.27 mg, 0.043 mmol) and
piperidine (4.34 uL, 0.043 mmol) at room temperature. The microwave
tube was sealed and heated to 150C in a closed microwave for 1 h. Then,
W %%g yas cooled to room temperature and diluted WI ?{gg&g},ﬂw@%
soli were collected by filtration anqS washed with toluene an
dichloromethane. After drying in air, 116.6 mg (60.8% vyield) 25 of
Exaitbl@-1aethoxy- ethoxy) qumolln -6-ylmeth-(2)- ylldlne] -2-((1R, 28) -2-phenyl

' ' c asagraysm:
_§{&/e calcd for C25H23N3OSS (M+H)+446 1533, found 446.1535. Example
1755- f4 (2 Methoxy ethox

amlnol thlazol 4-one N -{NO _j:S S TN
5-[4-(2-methoxy-ethoxy)-gunolin-6-ylmet
[(thiophen-2-yImethyl)-amino]-t iazol-4- .@) O H NO NJi NSs~101-)
N To a suspension of 2-[@hiophen-2-yImet§Iyammo]-thiazol-4-one
(preparation described in example 1 h) (4%®g7 0.212 mmol) and
4-(2-methoxy-ethoxy)-quinoline- 6-carbaldehyde (53.93 mg, 0.233 mmol)
in toluene (0.500 mL) in a microwave tube

Preparation of {4-ox0-4,5-dihydro-thiazol-2-yl)-carbamic acid fert-butyl ester.

0 H—</N ©
N N j
HN—¢ j — 0 s

S >( O

To a suspension of pseudothiohydantoin (10.13 g, 84.61 mmol) in acetonitrile
(450 mL) were added Boc anhydride (20.32 g, 93.07 mmol) and DMAP {11.37 g,
93.07 mmol) at room temperature. The resulting mixture was stirred for 15 h at room
temperature. Then, the precipitated solid particles were filtered and the solids were
washed with dichioromethane. The filtrate was removed under the vacuum and the
residue was purified by using a Biotage silica gel column chromatography to obtain
2.75 g (15% yield) of (4-oxo-4,5-dihydro-thiazol-2-yi}-carbamic acid tert-butyl ester as
a white solid: E-LRMS m/e caled for CaHiaN203S (M) 215.1, found 215.1.



15 were added benzoic acid (2.6 mg, 0.021 mmol) and piperidine (2.14

uL, 0.021 mmol) at room temperature. The microwave tube was sealed
and heated to 150C in a closed microwave for 1 h. Then, the mixture was
cooled to room temperature and diluted with toluene. The solids were
WolreeesdiBeafiltration and washed with toluene and dichioroPREtRBIES/ MRS
drying in air 61 mg (67 6% yield) of%-[4-(2-methoxy 20

o oKY) BHIGIAGH I A SR OB SRRAMU P i) miasb hle-

zol-4-one as |so row SO|Id HRES(+) We calcd for

dmgmtt%z%@smmmmﬁé@@mb%ﬂﬁ&*@% 0941. WO 2006/029861
PCT/EP2005/009925 54 Example 18 5
(4- (2 Methoxr ethoxv) qumolln -6- wm/gth (Z) -viidinel-2-(2- hydroxy-l (R) phe

5- [4 (2-methoxy- ethoxyﬁ- LiNghQ
hydroxy-I-(R)-phenyl-ethylanr:
N HO | O%O_{*)?Rfafgm' 10 To
2 -(2- Qy_gxyé )-ph

5 To a suspension of (4-oxo-4,5-dihydro-thiazol-2-yl)-carbamic acid tert-butyl

ester (129 mg, 0.6 mmol) and 4-mathoxy-quinoline-8-carbaldehyde (125 mg, 0.66
mmol) in toluene (1.5 mL) in a microwave tube were added benzoic acid (7.3 mg,
0.06 mmol) and piperidine (5.9 ul., 0.06 mmol) at room femperature. The microwave
tube was sealed and heated to 150°C in a closed microwave for 30 min. Then, the

10 mixture was cooled o room temperature and diluted with toluene. The solids were
coliected by filtration and washed with toluene. After drying in air, 124 mg (53.6%
yield) of [5—(4—methoxy—quinoiin-6—ylmeth—(2)~ylidine)-4-oxo—4,5-dihydroﬂthiazoluz-yl]-
carbamic acid fert-butyl ester was isolated as a brown solid: LRES(+) m/e caled for
C1oH1gNz0,S 386.0, found 386.0.

15

¢) Preparation of 2-amino-5-{4-methoxy-quinolin-6-yimeth-(Z)-ylidine)-thiazol-
4-one as trifluoroacetate salt.
N O

N._..0
N—( HN—
4
O-< Sy S
>{ o o F
o H—F
O
% O Q E /l ~
] Na
N

To a suspension of [5-(4-methoxy-quinolin-6-ylmeth-(Z)-ylidine)-4-oxo-4,5-
20  dihydro-thiazol-2-yl]-carbamic acid fert-butyl ester (83 mg, 0.24 mmoi) in
dichloromethane (5 mL) was added trifluoroacetic acid (1 mL) at room temperature.
The mixiure was stirred for 2 h at room temperature and then the solvents were



ethoxy)-quinoline-6-carbaldehyde (107.6 mg, 0.465 mmol) in toluene (1.0
mL) in a microwave tube were added benzoic acid (5.2 mg, 0.042 mmol)
and piperidine (4.3 15 uL, 0.042 mmol) at room temperature. The
microwave tube was sealed and heated to 150C in a closed microwave
Yiap 2odv/0EpRem, the mixture was cooled to room temperature BriEktosedoss2s
with dichloromethane. The solids wéfe collected by filtration and washed

with toluene and dichloromethane. After drying in air, 63 mg (33,1.%
rem@r{ﬁdcﬁmder the vacuum. The residue was p){ui ed by prepar%t‘ve I-JIP@C to afford

15 (R7Vieiisniy cfthexyinaLsnaliménhbme i@ inlaine) 2 diding iRy ol-4-

20 phenyl-ethylamino):thiazol-4-one was | i Toh
o R S T ) oI ITRS Sl RGeS e Sl ror
C 450: N481S\{) "ARIB/020B 60 PG REHD0E/009925 55 Example 19
5 2-Amino-5-(4-methoxv-guinolin-6-Vimeth-(Z)-ylidine)-thiazol-4-one as
trifluoroacetate salt NO HZN-~/S O F F 011 O N 5 Preparation of
L4y5-dihydro-thiazol-2-yi)-carbamic acid tert-butyl ester. NO N N~i

o A ENhoHB- O SrANbR\ ARHERERSIGMNN B Iidethiohyvlriteltitadi3teone as
84.61 mmal) in acetonitrile (150 mL) were added Boc anhydride (20.32 g,
—ﬂé@%@é—éﬁﬁ” L1 DMAP (11.37 g,
O

N
H,N—
o F 5T
H——F ~o
O F v | O\)
Na
10
a) Preparation of [5-(4-(2-methoxy-ethoxy)-quinolin-6-yimeth-(Z)-ylidine)-4-
oxo-4,5-dihydro-thiazol-2-yll-carbamic acid tert-buty! ester.
s N0
O O/\/ [Y—
0 S
N O N/ ™~
T . o
e —<s > z | ©
>( 0 N
15 To a suspension of (4-oxo-4,5-dihydro-thiazol-2-yl)-carbamic acid fert-bytul

ester (preparation was described in example 4a) (150 mg, 0.65 mmol} and 4-(2-
methoxy-ethoxy)-quinoline-8-carbaldehyde (165 mg, 0.71 mmol) in oluene (2 mL) in
a microwave tube were added benzoic acid (7.9 mg, 0.065 mmol) and piperidine (6.4
uL, 0.065 mmol) at room temperature. The microwave tube was sealed and heated to
20 150°C in a closed microwave for 30 min. Then, the mixture was cooled to room
temperature and diluted with toluene, The solids were collected by filiration and
washed with toluene, After drying in air, 124 mg (70.3% vield) of [5-(4~(2-methoxy-



93.07 mmol) at room temperature. The resulting mixture was stirred for 15
h at room temperature. Then, the precipitated solid particles were filtered
and the solids were washed with dichioromethane. The filtrate was

der the vacuum and the 15 residue was purifle ?é;yg!
V@?t@é@%%a gel column chromatoggaphy to obtain 2.75 g ( m%ﬁ” 912 ;
(4 0Xo- -4,5-dihydro-thiazol-2-yi)-carbamic acid tert-butyl ester as a white
raslig: eincRMSyieta (@) B BHL2RNEAZFSAM YR i Zokd Peaiamioacid
/02 561 PCT/ 005/0, b Rls caled for
ferég k'fylﬁe ﬁoxy qtﬁ%‘o%%-j -ylmgﬁﬁ@ (ﬁsagm?‘e%@%x Q?Qg e cale
Coglihytls04BiddoHY ViBedranind 48 tort-butyl ester. OOHN O N-(/ HN O

NNSO\ ON 5Toa suspension of
(4-oxo0-4,5-dihydro-thiazol-2-yi)-carbamic acid tert-butyl est 2 ,
Y e vl R S
yliiolugagcl Hid-ddneniasavaus tdie were added benzoic acid (7.3 mg,
0.06 mmoI)Nand Blperldlne (5.9 uL, 0.06 mmol) at room tem ergture The
microway e was sealed and heated to 150C in g glogedmicrowave
for,30/min’gIh
utedwvith tolune The solids were collected%y filtration and washed
%irth toluene. wo rying ingiy, 124 mg (53£% Wi F

[5-(4-methox plin-65yiméth-(2)-ylidine)-4-axo-4,5-dihydro

- carbamic acidt : tyleSter was isolated as a brown solid: _=L (+)
m/e calcd for C&8

9YN304S 386.0, found 386.0. 15
To a suspension of [5~(4-(2—methoxy~ethoxy)-quinolin—6~yimeth—(Z)-ylidine)—4—

oxo-4 5-dihydro-thiazol-2-ylj-carbamic acid tert-butyl ester (124 mg, 0.28 mmol) in

10 dichloromethane (5 mL) was added trifluoroacetic acid (1 mL.) at room temperature.
The mixture was stirred for 2 h at room temperature and then the sclvents were
removed under the vacuum, The crude residue was suspended in toluene and ethyl
acetate and triturated to obtain solids. The solids were collected by filtration and
washed with ethy! acetate. Then, the yellow solids were purified by preparative HPLC

15  to obtain 39 mg (42% yield) of 2-amino-5-[4-(2-methoxy-ethoxy}-quinolin-6-yimeth-
(Z)-ylidine}-thiazol-4-one as trifluoroacetate salt as an yellow amorphous solid: El-
HRMS m/e calcd for CysH1sNa03sS (M)* 329.0834, found 329.0832.
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c) Preparation of
2-amino-5-(4-methoxy-quinolin-6-ylmeth-(Z)-ylidine)-thiazol- 4-one as
trifluoroacetate salt. ~IN O N O 04\5 HZNi F \'F 00/ 'F O~ %N, O O
NTo a suspension of
V8L A0pABH3E6K y-quinolin-6-yImeth-(2)-ylidine)-4-0x0-4,5- 20 PCT/EP2005/009925
dthydro-thiazol-2-yi]-carbamic acid t&tt-butyl ester (93 mg, 0.24 mmol) in
£ dlch!orgmethane (5 mL) was added trifluoroacetic acid (1 ml-) at room

re. The mlxture Was stlrred for 2 hat room temperature and
2 (e e <wivenis n y oW, .- 24, [ VR ALO (05 hi 1y, ol-4-one
removed under the vacuum. The residue was purlfled by preparatlve
HPLC to afford 12 mg (17% yield) of
2-amino-5-(4-methoxy-quinolin- %L I
trifluoroacetate salt as an ysllow am

-ylidine)-thiazol-4- one as
ous solid: EI-HRMS We calcd for
.0571. 5 Example 20
<vimeth-(Z)-vlidinel-thiazol-4-o
FFLJO OF o'/

~

Preparation of 2-(2-chloro-benzylamino)-thiazol-4-one.

NH

2

H Q_J H ,N °
S=<:jo ¢ N%sj

To a suspension of 2-chloro-benzylamine (7.88 g, 55 mmol) and Rhodanine
(6.65 g, 50 mmol) in acstonitrile (150 mL) was added DIPEA (19.15 mL, 110 mmol) at
room temperature. Then, this solution was cooled to 0°C and mercuric chioride (13.5
g, 50 mmol) was added in three portions within a period of 15 min. After addition, the
suspension was allowed to warm to room temperature and stirred for 3 days. The
resulting black solids were filtered through a plug of celite and washed with
dichloromethane (1 L) and methano! (500 mL). The combined solvents were removed
under the vacuum and the crude residue was diluted with water (150 mL) and ethyl
acetate (150 mL). After shaking, fot of solids formed which was coliected by filtration
io obtain 1.25 g of the desired product. Then, the two layers were separated and the
ethyl acetate layer was washed with brine solution and dried over anhydrous
magnes.ium sulfate. After filtration of the drying agent, the ethyl acetate solution was
removed partially and the remaining solution was stored in the refrigerator. Then, the
precipitated solids were collected by filtration fo afiord 2.67 g of the desired product.
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N 10 a) Preparation of
[5-(4-(2-methoxy-ethoxy)-quinolin-6-ylmeth-(2)-ylidine)-4-
0x0-4,5-dihydro-thiazol-2-yl]-carbamic acid Pert-butyl ester. NO OH/(\
0--\10 SN--<YONoOj SN 15 To a suspension of

wWenxpshgdihydro-thiazol-2-yl)-carbamic acid tert-bytul esterdprapasation:s
was described in example 4a) (150 mg, 0.65 mmol) and 4-(2-

methoxy-ethoxy)-quinoline-6-carbaldehyde (165 mg, 0.71 mmol) in
Theludhe ERmeOHMayeh A RIRIYEIHAGIRE \9{&%8 0&39{95‘?8%‘&9(%}%8,”‘”- The

c&ﬁﬁﬁh é@@@ﬂi&%%iﬂﬁﬁgiﬁﬁt&fg wbcrié;]@@@ﬁd wnwlhas oo rscletiopesatiicaied over
The microwave tube was se n ted.ta 20 1 i
SR BABPSB T heL TS St Lo ey e gl of the
saRdrilutadrid tatuene gihe belidsideresidiieswbichyia atiofiashey using a

washed.with taluepe, A ing.in.air, 3%y it 8.12 g, 67.5%
AR A R i (Rt .12 0
yietof \2efFrabliorsyemadaqi o) iiifenioRpeAs- AR AR foldhi-
HEESel eI ESaiEOIGRBYated A eDmLACIZAABIES ES(1) me

calcd for C21H23N305S (M+H)+ 430.1, found 430.1. 5 b) Preparation of
2-amino-5-[4-(2-methoxy-ethoxy)-quinolin-6-ylmeth-(Z)-
ylidinelytireaekrisreci2(iflunimacetasyattink) ESNDe axgqunotin-Geyirgth-(2)-

ylidine)-thiazol-4-one.

N O

o o7 tﬂ‘l——{’
0L Sl
o N~© N ol
N /:f . o)
—<S . /l \/
N

cl

To a suspension of 2-(2-chloro-benzylamino)-thiazoi-4-one (120 mg, 0.5 mmol)
and 4-ethoxy-quinoline-8-carbaidehyde (120 mg, 0.6 mmol) in toluene (3 mL.) in a
microwave tube were added benzoic acid (7.5 mg, 0.06 mmol) and piperidine (5.8 ul,
0.06 mmol) at room temperature. The microwave tube was sealed and heated to
150°C in a closed microwave for 30 min. Then, the mixture was cooled to room
temperature and diluted with toluene. The solids were coliected by filtration and
washed with toluene. After drying in air, 110 mg (50% yield) of 2-(2-chloro-
benzylamino)-S-(4-ethoxy~quinoiin—B—ylme’th-(Z)-yliciine)-thiazol—4—one was isolated as
an yellow solid. HRES(+) m/e caled for CootiaCINS0LS (M+H)™ 424.0881, found
424,0882.




OWICI \-rFIN~, To a suspension of
[5-(4-(2-methoxy-ethoxy)-quinolin-6-ylmeth-(2)-ylidine)-4-
0xo0-4,5-dihydro-thiazol-2-yl]-carbamic acid tert butyl ester (124 mg, 0.28
mmol) in 10 dichloromethane (5 mL) was added trifluoroacetic acid (1 mL)
wtoanceraperature. The mixture was stirred for 2 h at roorctenarsivres
and then the solvents were removedlunder the vacuum. The crude
residue was suspended in toluene and ethyl acetate and triturated to
ExattRig €8lids. The solids were collected by filtration and Washed with ethyl
2-aeeiplerolheisiteyetoviasalids-Sret e thuifien iyobneda 3
4 obtain 39 mg (42% yield) of
-—%min0-5-[4-(2-methoxy-ethoxy)-quihoIin-6-yImeth-
(2)-ylidine]-thiazol-4-one as trifluoroacetate salt as an yellow amorphous
solid: El- HRMS m(e calcd feC15HIHN3Q3S (M)+ 329.0834, found
329.0832. WO 2006/02986{ PCHi i

(2-Chloro-benzylamin u@; Hoxv-atiRglin-6-vimeth-(Z)-ylidine-thiazol-4
-one HN O Cl %N, 5 Pxeparation of

2-(2-chloro-benzylamino)-thi@izol-4-one. sNHz H NO NCO CIr N~SJr S

Cl 10 To a suspension of 2-chloro-ben e (6.88.9, 55 mmol) and
Rhodanine (6.65 g, 50 mmol) in acetonitrii (130 ml-) was added DIPEA
5 (19.15 mL, 110 mmol) at
Preparation of 2-(2-chioro-6-methyl-benzylamino)-thiazol-4-one.
Me
NH,
Me N O
H
R0 ol N~ T
S=< j - S
S
Cl
10 To a solution of 2-chloro-8-methyl-benzylamine (650 mg, 4.2 mmol) and

Rhodanine (559 mg, 4.2 mmol) in acetonitrile (25 mL) was added DIPEA (1.74 mL,
10 mmol) at room temperature. Then, this solution was cooled to 0°C and mercuric
chioride (1.22 g, 4.5 mmol) was added in one portion, After addition, the suspension
was allowed to warm to room temperature and stirred for 3 days. The resulting black

15  solids were filtered through a plug of celite and washed with dichloromethane (500
ml.) and methanof (250 mL.). The combined solvents were removed under the
vacuum and the crude residue was dissolved in ethyt acetate (25 mL) at hot condition
and the solution was stored in the refrigerator overnight. Then, the solids were
collected by filtration and washed with ethyl acetate. After drying in air, 305 mg

20 (28.5% yield) of 2-(2-chloro-6-methyl-benzylamino)-thiazol-4-one was isolated as a
white amorphous solid: EI-HRMS m/e calcd for C11H11CINzOS (M™) 254.0281, found
254.0282.
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15

room temperature. Then, this solution was cooled to 0C and mercuric
chloride (13.5 g, 50 mmol) was added in three portions within a period of
15 min. After addition, the suspension was allowed to warm to room
temperature and stirred for 3 days. The 15 resulting black solids were
Viceraa/ckyeigh a plug of celite and washed with dichloromethame2 ko923
and methanol (500 mL). The combir®d solvents were removed under the
vacuum and the crude residue was diluted with water (150 mL) and ethyl
acetate (150 mL). After shaking, lot of solids formed which was collected
by filPatioaratioolstadn(2-oi8qwbthetvdianpreanioo )Tt theRrsURIRIR S
X . i} thyl acetate layer was washed with brine
yh\gﬁ{ﬁigﬁ r@ﬁeﬁdﬁg\%}%éﬁ%rous magnesium sulfate. After filtration of
the drying agent, the ethyl acetate solution was Cg_gmoved partjally and the
remaining solution was stgred in the-efrigerataf. Thegn,#herprecipitated

purified by using a 5 Biotage silica gel column chromatography to obtain
4.2 g (total product 8.12 g, 67.5% vyield) of
2-(2-chiahgndrmisia-thisanrd-omatis b vdnitylaminghbis eblebrE {63 mg,

0%%%%&@'&%(%)8@@% nl%- %a%aﬁééﬁ?dgj(%ér%i %%%%@ ‘tmjene (2
nfl-( 2achoicrbeary fuininops-aideddgrgalaanidd 3hreth-43 tomol) and
p}ﬂgfﬁ?r}et%ﬂlél?yﬁm%f)\'ﬁ r3oTn %H&?&ﬁﬂra. The microwave tube was sealed

and heated to 150°C in a closed microwave for 30 min. Then, the mixiure was cooled

to room temperature and diluted with toluene. The solids were collected by filtration
and washed with toluene. After drying in air, 60 mg (50% vyield) of 2-(2-chloro-6-
methyl-benzylaminc)-5-(4-ethoxy-quinolin-6-ylmeth-(Z)-ylidine)-thiazol-4-one was
isolated as a light green solid. HRES(+) m/e calcd for CaaHaoCINO25 (M+HY*
438.1038, found 438.1040.



O Ncl To a suspension of 2-(2-chloro-benzylamino)-thiazol-4-one (120
mg, 0.5 mmol) 15 and 4-ethoxy-quinoline-6-carbaidehyde (120 mg, 0.6
mmol) in toluene (3 mL) in a microwave tube were added benzoic acid
(7.5 mg, 0.06 mmol) and piperidine (5.9 uL, 0.06 mmol) at room
WOFHI&MaEre. The microwave tube was sealed and heated BB 04925
closed microwave for 30 min. Then,‘s%he mixture was cooled to room
ExiEAMpSRjure and diluted with toluene. The solids were collected by

filtration and 20 washed with tol : ing in. ai .
%@w@n@ﬁpjlﬁjylmeih-I{Z)—\?!i%%%?—ﬁﬁ%[nqQ{W\ﬁ-{ﬁigghé[nl-g-m%cgg%%)-ammo]—
thibgslzylanaino)-5-(4-ethoxy-quinolin-6-ylmeth-(Z)-ylidine)-thiazol-4-one was

isolated as an yellow solid. HRES(+) m/e calcd for C22H18CIN302S
(M+H)+ 424.0881, found 424.0882. WO 2006/029861

PCT/EP2005/009925 61 Bﬂamplefﬂ
Chloro-6-methyl-benzy}amjno) Bf(zgeth xy-auinolin-6-vimeth-(Z)-Vlidine)-t

hiazol- 4-one CH3 H NIQ_R=</ ClI Y Praparation of
2-(2-chloro-6-methyl-benzylamino)-thiazgk4-one. Me W H2 Me H----N O
S==<JOCISS

O
5
Preparation of 2-[(3-methy-thiophen-2-yimethyi)-amino]-thiazoi-4-one.
Me
NH
\ 3
H [&‘J Me N ¢]
N0 8 N—¢ j
S=< = 1 N S
S s
10

To a solution of 3-methyl-thiophen-2-ylmethylamine (700 mg, 5.5 mmof) and

Rhodanine (732 mg, 5.5 mmol) in acetonitrile (30 mL) was added DIPEA (1.91 ml,
11 mmol) at room temperature. Then, this solution was cooled to 0°C and mercuric
chioride (1.52 g, 5.6 mmol) was added in one portion. After addition, the suspension

15 was allowed to warm to room temperature and stirred for 3 days. The resulting black
solids were filtered through a plug of celite and washed with acetonitrile (200 mL.} and
ethyl acetate (250 mL). The filirates were removed under the vacuum and the crude
residue was dissolved in dichloromethane (150 mL) and washed with water and brine
solution. After drying over magnesium sulfate, the filirate was removed under the

20 vacuum and the residue was dissolved in dichloromethane (10 mL) and diluted with
hexanes (10 ml). After overnight storage in the refrigerator, the solids were collected
by filtration and washed with dichloromethane. After drying in air, 390 mg (31.5%
yield) of 2-{(3-methyl-thiophen-2-yimethyl)-amino}-thiazol-4-one was isolated as a
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Cl 10 To a solution of 2-chloro-6-methyl-benzylamine (650 mg, 4.2 mmol)
and Rhodanine (559 mg, 4.2 mmol) in acetonitrile (25 mL) was added
DIPEA (1.74 mL, 10 mmol) at room temperature. Then, this solution was
cooled to OC and mercuric chloride (1.22 g, 4.5 mmol) was added in one
woriosnAsiar addition, the suspension was allowed to warnpda/EPens/ 009925
temperature and stirred for 3 days. #he resulting black 15 solids were

R R S e

fotng 22@068B2and the crude residue was dissolved in ethyl acetate (25 ml-)

at hot condition and the solution was stored in the refrigerator overnight.

Then, the solids were collected by filtration and washed with ethyl X

acetate PRI Piner -GN 0IHBCD- BB ey ifine)-2-{(3-methyl-thiophen-
2- e finelettlz-brazfamino)-thiazol-4-one was isolated as a white

amorphous solid: EI-HRMS We calcd for CL1H11CIN20S (M+) 254.0281,

found 254.0282. WO 2006/029861 PCT/EP2005/009925 62 Preparation

of 2-(2-chloro-6-methyl-benzylaming)-5-(4-etho ginolinb=9Iimeth-(2)-yi

idine)-thiazol-4-one. CH3N O H £~ \TH3 N Al5ciToa

suspension of 2-(2-chloga rethyihenzylami )-thiazois-4- e (63 mg,

O.25|—|mmol) nd_4&-ethoxyquikg -carbaldehyde (60 mg, 034mmol) in

en &(ﬁn a microwave tube were added benzoic af 5 mg

lo. mol)Snd 10 piperidine (3 uL, 0.03 mmol) at room temp f

nicrowave tube was sealed and heated to 150C in a closed R

for 30 min. Then, the mixture was cooled

To a suspension of 2-[(3-methyl-thiophen-2-yimethyl}-amino}-thiazol-4-one (57

O£

g, 0.25 mmol) and 4-ethoxy-quinoline-6-carbaldehyde (60 mg, 0.3 mmol) in toluene
(2 mL) in a microwave tube were added benzoic acid (3.5 mg, 0.03 mmol) and
piperidine {3 uL, 0.03 mmol) at room temperature. The microwave tube was sealed |
and heated to 150°C in a closed microwave for 30 min. Then, the mixture was cooled
to room temperature and diluted with toluene and the mixture was heated with heat
gun. After cooling to room temperature, the solids were collected by filtration and
washed with toluene. Afier drying in air, 50 mg.(50% yield) of 2-[(3-methyl-thiophen-2-
yimethyl)-amino]-5-(4-ethoxy-quinolin-6-yimeth-(Z)-ylidine)-thiazol-4-one was isolated
as a green solid. HRES(+) m/e calcd for CoiHigNa02S8, (M+H)" 410.0992, found
410.0985.



to room temperature and diluted with toluene. The solids were collected

by filtration and washed with toluene. After drying in air, 60 mg (50%

yield) of 2-(2-chloro-6-

methyl-benzylamino)-5-(4-ethoxy-quinolin-6-ylmeth-(Z)-ylidine)-thiazol-4-o
@ Wi&oi@%olated as a light green splid. HRES(+) We calc§6#2005/009925

C23H20CIN302S (M+H)+ 438.1038, found 438.1040. WO 2006/029861

ori@-[(3-methyl-thiophen-2-ylmethyl)-amino]-thiazol-4-one. Me NNZ H\N |
MeNONSNSJCI\SS 10 To a solution of
3-methyl-thiophen-2-yImethylamine (700 mg, 5.5 mmol) and Rhodanine
(732 mg, 5.5 mmol) in acetonitrileb‘(?gl Qvas added DIPEA (2.91 mL,
e

11 mmol) at room temp fatyre. he, this solution was cooled to 0C and
mercuric chloride (1.52 .6 mmoly'was)added in one portion. After
addition, the suspension 15 was allowe arm to room temperature
and stirred for 3 days. The resulting bla lids were filtered through a
plug of celite and washed with acetonitri %SV

N
5
Preparation of 6-bromo-4-phenoxy-gquinoline.
. e
Br
oS — Br \
= ] _
N N
10 A mixture of 8-bromo-4-chioro-quinoline (1.5 g, 6.18 mmol} and sodium

phenoxide (2.32 g, 24.74 mmol) in phenol (8.65 g) was heated to 150°C in a sealed
tube and stirred for 15 h. Then, the suspension was diluted with water and exiracted
with ethyl acetate (3X50 mL). The combined extracts were washed with 1.0N sodium
hydraxide (3X50 mL), brine solution and dried over anhydrous magnesium sulfate.

15  Aifter filtration of the drying agent, the filtrate was removed under the vacuum and the
residue was purified by using a Biotage silica gel column chromatography to afford
1,33 g (71.6% yield) of 6-bromo-4-phenoxy-quinoline as a light brown solid: EI-HRMS
m/e caled for CisHsBINO (M¥) 288.9946, found 298.9946.
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ethyl acetate (250 mL). The filtrates were removed under the vacuum and
the crude residue was dissolved in dichloromethane (150 mL) and
washed with water and brine solution. After drying over magnesium
sulfate, the filtrate was removed under the 20 vacuum and the residue
waswiagedeed in dichloromethane (10 mL) and diluted with giexgpResidifos
mL). After overnight storage in the reérigerator, the solids were collected

by filtration and washed with dichloromethane. After drying in air, 390 mg

(31.59EeRAs IR A BhABI- BB S-SR Bl YEIRino] -thiazol-4-one

was isolated as a WQ.2006/029861 PCT/EP2005/009925 64 light yelqw
amorphous solid: EI S We calcd for COH10N20S2 (M+) 226.
found 226.0232. Preparation of o o

5-(4-eéhoxy-quin in-6-ylmeth-(2)-ylidine)-2-[(3-methyjtthiophen-{5

2-y|me{ Wrfofthiazol-4-epre~CH3-H-N-O20 OH-~ S CH3SNOH

IN bCs a suspension of o
2-[(3-methylthiophen-2-ylmethyl)-amino]-thiazol-4-one (57 mg,%.ZS

mmol) and 4-ethoxy-quinoline-6-carbaidehyde (60 mg, 0.3 mmol) in

toluene 10 (2 mL) in a microwave tube were added benzoic acid (3.5 mg,

0.03 msoémrpﬂﬁ@r#aﬁﬂ@mﬁ_b@wﬁ%agl@ﬁ&bﬁ?@n?p@mﬂmﬁ‘*F (15

ninjGrewavaddafipasscaegnpseiiraied olbAGH R alosethmisroveaveL, 4.10

for 30. min. Th n,trz% ixture was cooled to,room temperature and diluted

R 0 L R AU e ot et At crned
imaopnctemaiedshises dhidsolids wime d tie2teohipyailtrigitempsdature. Then, a neat
dimethylformamide (0.576 mL, 7.46 mmo!) was added dropwise. After addition, the

mixiure was allowed to warm to room temperature and stirred for 2 h. Then, the
mixiure was diluted with saturated ammonium chloride solution and the two layers
were separated. The agueous layer was exiracted with ethyl acetate (2X75 mL). The
combined organic exiracts were washed with brine solution and dried over anhydrous
magnesium sulfate. Filtration of the drying agent and removal of the solvent under the
vacuum gave the crude residue which was purified by using a Biotage silica gel
column chromatography to afford 0.250 g (27% yield) of 4-phenoxy-quinoline-6-
carbaldehyde as a white solid: mp 112-115°C; EI-HRMS m/e caled for C1gH1NO2
(M*) 249.0790, found 249.0787. |

¢) Preparation of 5-(4-phenoxy-quinofin-8-yimeth-(Z)-ylidine}-2-{(thiophen-2-
yimethyl}-aminol-thiazol-4-one,

/© ”_<fN °
N

o 0 @*/ S5y

H I\ S

N 20 =

D/ Co- 0

S

To a suspension of 2-[{thiophen-2-yimethyl}-amino]-thiazol-4-one (preparation
described in example 1h) (60 mg, 0.283 mmol} and 4-phenoxy-quinoline-6-



15 washed with toluene. After drying in air, 50 mg (50% vyield) of
2-[(3-methyl-thiophen-2-
ylmethyl)-amino]-5-(4-ethoxy-quinolin-6-ylmeth-(Z)-ylidine)-thiazol-4-one
was isolated as a green solid. HRES(+) m/e caicd for C21H19N302S2

W abbeodk@,0992, found 410.0995. WO 2006/029861 PCT/EP2005/009925
PCT/EP2005/009925 65 Example 34

5-(4-Phenoxy-auinolin-6-ylmeth-(2)-vlidine)-2-f _ _
caraloeatCR (FR&MG) -2l B elusie 1 1f N D & wickprepve tube were
aBieBasafeni@ L ErPIamP i REnEX e ling pHeHInBIBEENL N.0894Ammol) at

mixture of 6-bromo-4-chloro-quinojine (1.5 g, 6.18 o), and spdiym.
BREHOIOE 083 o P ALY RS 5 ) ISR (3 ACCR §loed
neicseaiadk fobe@ndrstifhed, firelhikiuTh e shodaddonsiom teaspeilaters witt diluted

e T g e A o o

agataniier Afleyahuing ifeginekiungdaRates vsiaiel tdapbanspradRake -
yﬁasméﬁgeyﬂmﬁé%wg%{smvﬁwH@eﬁm%ﬁﬁumia@@lmn@wéywa@d as a
usin 10

STONDSOIY:G0p HIRP A0 & T S Gl BT b R e 444.085,
feohd: Al IBHS
10

Example 25
2-Amino-5-{4-phenoxy-guinolin-8-vimeth-{Z}-ylidine}-thiazol-4-one

N._.0O
HN—¢
57
/IO
Na

a) Preparation of [5-{4-phenoxy-quinolin-6-yimeth-(Z)-ylidine)-4-oxo-4,5-

15

dihydro-thiazol-2-yi]-carbamic acid fert-buty! ester.

Ne .0
/© N—(
o o O—< s
SIS %
N—¢ N o e
A ] R

20 To a suspension of (4-oxo~4,5-dihydro-thiazol-2-yl}-carbamic acid tert-bytul

ester (preparation was described in example 4a) (150 mg, 0.694 mmol) and 4-
phenoxy-quinoline-6-carbaldehyde (190 mg, 0.76 mmof) in foluene (2.5 mL) ina
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m/e calcd for C15H10BrNO (M+) 298.9946, found 298.9946. WO

2006/029861 PCT/EP2005/009925 66 Preparation of

4-phenoxy-quinoline-6-carbaldehyde. 0 O\ O N To a solution of

6-bromo-4-phenoxy-quinoline (1.12 g, 3.73 mmol) in THE (15 5 mL) was

wdadeddregawise a 2.5M solution of n-butyllithium in hexanee¢k/Gd200k009925

4.10 mmol, 1.1 equiv.) at -70C. Duriffy the addition, the color of the

solution was turned into brown and this solution was stirred for 20 min at
MigRWEHAIEPRYRreTRiAec BRI G RRIh R AIRIZED B ENd BB FHHIAR (7 01
uLwasaadmarwmam aftesaddition themmistusearasalimsedaedand heated to

temper ure and stlr ed far 2 h..Then,the
it gb%?@i%%é DR Eh &Iéﬁde so ?gh’ténﬁh%utwo a%é\ézo% %‘eﬁ?&m

tesq:pmmmej amd@mqaéwﬁilayeemg beteadidsiweta edloriadiundipaiios and

w1 § g&ge&gssﬁﬁmeem%m&mm Wb bR SRl Wion 28thg
ried over anhydrous magnesium sulfate. Filtration of theé:gélgé B%Qegc}ro-

(44T HRI) BTGP HEPIROBY TR - vieincgaliding ¢
mva&&tzvyﬂ%awﬂmﬁ ByidsngmBictens ﬁdél@asg&itéﬁ sokumown sofid: LRES(+)

hrom ffar 5 |d) of 4-phenoxy-quinoline-6-
géﬁ%él %ﬁ% %i %ﬁ%%‘ﬁ?v@c EI-HRMS m/e calcd for
C16H11NO2 (M+) 249.0790, found 249.0787. c) Preparation of

njle th %ﬁtﬁ%}'?ﬁ%%%%%ﬁé@@dﬂ@g%ﬁ%ﬂ %%f?{%@ (S%?\lyladme)%hiazol-&

one

N G

Nt | ——(N ©
HN—¢
>(O-‘<O ST S
o 50
~ | \© N\l \©
N

To a suspension of [5~(4—phenoxy~quinolin-6~ylmeth~(Z)-yIidine}-4—oxo~4,5¥

dihydro-thiazol-2-yl]-carbamic acid fert-butyl ester (121.3 mg, 0.27 mmol) in
dichloromethane (5 mL) was added triflucroacetic acid (1 mL) at room temperature.
The mixture was stirred for 4 h at room temperature and then the mixture was diluted
with diethyl ether to afford a suspension. The solids were collected by fiitration and
washed with diethy! ether. Then, the solids were purified by preparative HPLC to
obtain the final compound as a trifluoroacetate salt. The salt was dissolved in water
and nautralized with saturated sodium bicarbonate solution. Then, the solids were
collected by filtration and washed with water. After drying in air, 55 mg (44% yieid) of
2-amino-5-(4-phenoxy-quinolin-6-ylmeth-(Z)-ylidine)-thiazol-4-one was isolated as a
light brown solid: HRES(+) m/e calcd for CieH1aNaO28 (M+H)™ 348.0801, found
348.0800.
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'S NCI To a suspension of 2-[(thiophen-2-ylmethyl)-amino]-thiazol-4-one
(preparation described in example 1 h) (60 mg, 0.283 mmol) and
4-phenoxy-quinoline-6 WO 2006/029861 PCT/EP2005/009925 67
carbaldehyde (77.6 mg, 0.311 mmol) in toluene (1.0 mL) in a microwave
wabswesessadded benzoic acid (3.47 mg, 0.028 mmol) and piperigingnoee2s
(2.85 uL, 0.029 mmol) at room temperature. The microwave tube was
sealed and heated to 150C in a closed microwave for 30 min. Then, the
as cooled to room temperature and diluted 5 with toluene. The
2-8plTiswere-febestemhbyditiiadiob-andivashedindlintotulngtiafd)-vidine)-thiazol-
4 acetonitrile. After drying in air, 41 mg (32.7% vyield) of
—@Q%-phenoxy-quinolin-&
ylmeth-(2)-ylidine)-2-[(thiophen-2-yImethyl)-amino]-thiazol-4-one was
isolated as a brown solid: mp 239-240,pC; HRES(+) We calcd for
C24H17N302S2 (M+H)+ A4 444.0837. 10 Example 25
2-Amino-5-(4-phenox -ylmeth=t&)-Vlidine)-thiazol-4-one N O
HZN--ti S O If~ 15 a) Preparation of
[5-(4-phenoxy-quinolin-6-ylmeth-(Z)-yliding)-2¥px0-4,5-
dihydro-thiazol-2-yl]-carbamic acid tert-butyl ester. oN O OOIN

NH,

B TS g

To a solution of 2-chloro-4-fluoro-benzylamine (4.5 g, 28.19 mmol) and
Rhodanine {3.75 g, 28.2 mmol) in acetonitrile (170 mL) was added DIPEA (9.82 mL,
56.4 mmol) at room temperature. Then, this solution was cooled to 0°C and mercuric
chloride (8.42 g, 31.02 mmol) was added in two portions within 10 min. After addition,
the suspension was allowed o warm to room temperature and stirred for 3 days. The
resulting biack solids were filtered through a plug of celite and washed with
acetonitrite (1.0 L) and ethyl acetate (500 mL}). The combined fitrates were removed
under the vacuum and the crude residue was dissolved in ethy! acetate (150 mL) and
washed with water and brine solution. After drying over magnesium sulfate, the filtrate
was removed under the vacuum and the residue was dissolved in ethyl acetate (50
mL) at hot condition. After cooling in the refrigerator overnight, the solids were
collected by filtration and washed with hexanes. After drying in air, 1.2 g (18.5% yield)
of 2-(2-chloro-4-flucre-benzylamino)-thiazoi-4-one was isolated as a white amorphous
solid: EI-HRMS m/e caled for CyoHaFN20S, (M*) 258.0030, found 258.0027.
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Os H/")ONON N3N\II/ 20 To a suspension of
(4-oxo-4,5-dihydro-thiazol-2-yl)-carbamic acid tert-bytul ester (preparation
was described in example 4a) (150 mg, 0.694 mmol) and 4-
phenoxy-quinoline-6-carbaldehyde (190 mg, 0.76 mmol) in toluene (2.5
wol2pév@dddé© 2006/029861 PCT/EP2005/009925 68 microweameitive/ ovens
added benzoic acid (8.52 mg, 0.069%mmol) and piperidine (7.01 uL, 0.071

t t T, i ted
o TEERA At e I St R e A R

yinetooiryislinsritaroddniiuted with toluene. The solids were collected
by filtration.and 5 washed with toluene, acetonitrile and gichloromethane.
After drying in air, 128 mgp (41.2% yield) of N—
[5-(4-phenoxy-quinolin-g-y 2 -yIid?’neo-4,5-dﬂ1y
thiazol-2-yl]-catbaygic acid tegt-Hutyl ester was. igplated as own solid:

. @ s O{ga d for C24H21N§O4§_448.1, found 448.1 ) o

+)
2-amo-5-(4-phenoxy-quinoiin-6-ylmeth-(Z)-ylidine)-thiazol-4
0 N-2 H2N--(/ 040S S Ototto 15 To a suspension of

[5-(4Tjohee BOEpesiool ok 8-(2mbibrqZ)flidind)epaytanaimp)-thiazol-4-one (130 mg,
0. SYAESy LR et FLRe 3XASALBHM S E16 (T Gemanipf Roeh (4

mL) in & microwave tube were added benzoic acid (7.5 mg, 0.06 mmof) and

piperidine (6 ul., 0.06 mmol) at room temperature. The microwave tube was sealed
and heated to 150°C in a closed microwave for 30 min. Then, the mixture was cooled
to room temperature and diluted with toluene (2 mL) and acetonitrile (2 mL) and the
mixiure was heated with heat gun. After cooling to room temperature, the solids were
collected by filiration and washed with toluene. After drying in air, 98 mg (44.5% yield)
of 2-(2-chloro-4-fluoro-benzylamino)-5-(4-ethoxy-guinolin-6-yimeth-(Z)-ylidine)-
thiazol-4-one was isolated as a gray solid. HRES(+) m/e caicd for CopHi7CIFN;O25
(M+H)* 442.0787, found 442.0787. '



dichloromethane (5 mL) was added trifluoroacetic acid (1 ml-) at room
temperature. The mixture was stirred for 4 h at room temperature and
then the mixture was diluted with diethyl ether to afford a suspension. The
solids were collected by filtration and 20 washed with diethyl ether. Then,

WiL28HiiRSkere purified by preparatiye HPLC to obtain the ﬁ'ﬁ%ﬂ%ﬂ’?ﬁ@ﬁﬂ%&s

as a trifluoroacetate salt. The salt was dissolved in water and neutralized

Ewithrtatrated sodium bicarbonate solution. Then, the solids were
5%22%%2%%@ gfglltig% 1£r))n€>"31 metﬁs&gg/i\llgjlg] ngt?(r 1 Fg‘ggﬁfyﬁﬂgnﬂ%' rt:i%grmaq,r!amino)-
trzaaohiierse (4-phenoxy-quinoiin-6-ylmeth-(2)-ylidine)-thiazol-4-one was

isolated as a 25 light brown solid: HRES(+) mfe calcd for C19H13N302S
(M+H)+ 348.0801, found 348.0800. WO 2006/029861

PCT/EP2005/009925-69, Example 26
2-(2-Chloro-4- quoro ylamino)-5-(4-ethoxy-guinolin-6-ylmeth-(2)-vFidi
ne)-thiazol- 4-one H vl)u S CKN Breparation of

2-(2-chloro-4-fluoro- benzylamln -thyazof<4-one. NH2 FNO N C CI N~
S==<SfS Ci 10 To a solution of 2- 0-4-fluoro-benzylamine (4.5 g,
28.19 mmol) and

a) Preparation of 5-(4-phenoxy-quinolin-6-yimeth-(Z)-ylidine)-2-((1R,25)-2-
phenyl-cyclopropylamino)-thiazol-4-one.

T - ),
A
Naw
10 To a suspension of 2-((1R,28)-2-phenyl-cyclopropylaminoc)-thiazol-4-one
(preparation described in example 2a) (100 mg, 0.43 mmol) and 4-phenoxy-quinaiine-
6-carbaldehyde (117.9 mg, 0.473 mmol) in toluene (2 ml.} in a microwave tube were
added benzoic acid (5.28 mg, 0.043 mmol) and piperidine (4.34 uL, 0.043 mmol) at
room temperature. The microwave tube was sealed and heated to 150°C in a closed
15 microwave for 30 min. Then, the mixture was cooled to room temperature and diluted
with toluene. The solids were collected by filtration and washed with toluene,
acetonitrile and dichloromethane. After drying in air, 106.6 mg (53.4% yield) of 5-(4-
phenoxy-quinclin-6-ylmeth-(Z)-ylidine)-2-((1R,2S8)-2-phenyl-cyclopropylamino)-



Rhodanine (3.75 g, 28.2 mmol) in acetonitrile (170 ml-) was added DI PEA
(9.82 mL, 56.4 mmol) at room temperature. Then, this solution was

cooled to OC and mercuric chloride (8.42 g, 31.02 mmol) was added in
two portions within 10 min. After addition, the suspension was allowed to
warmeimienin temperature and stirred for 3 days. The 15 rasutingdokaakors
solids were filtered through a plug of7gelite and washed with acetonitrile

1.0 L), and ethyl.acetate (500 mL). The.c i fi
e e R B R A S
(MBO)mO4anR Ty ishut49#hidhfer and brine solution. After drying over
magnesium sulfate, the filtrate was removed under the vacuum and the
residue was dissolved in ethyl acetate (50 20 mL) at hot condition. After
Beampleid&he refrigerator overnight, the solids were collected by filtration
A yasheditihexareshAltpyinAas 0 aiR. 22 @ [shYboveldpropylamino)-

-(2-chloro-4-fluoro-benzylamino)-thiazol-4-one was isolated as a white

L@é@%ﬂ%ﬁd@ solid: EI-HRMS m/e calcd for CLOHBFN20S2 (M+) 258.0030,
found 258.0027. WO 206£6/029861 PCT/EP2005/009925 70 Preparation
of 2-(2-ch|oro-4-f|uoroo)-5-(4-ethoxy-quino|in-6-

ylmeth-(2)-ylid ine)-thiaZoiZ .H NO HHNONCIF\NS _110\"

N~ CI To a suspension of 2-(2-chigro-4-ftuefo-benzylamino)-thiazol-4-one
(130 mg, 5 0.5 mmol) and 4-ethoxy-q én line-6-carbaidehyde (120 mg,

0.6 mmol) in toluene (4 mL) in a microwave-jube were added benzoic

acid (7.5 mg, 0.06 mmol) and piperidine (6 yk,0.06 mmol) atroom
temperature. The microwave tube was send heated to 150C in a
closed microwave for 30 min. Then, the mixtyrewas d

Na

Y

D/

Preparation of 4-chloro-quinoline-6-carbaldehyde.

a q Gl
Br. SN H l ~
[ - )

N N

To a solution of 6-bromo-4-chloro-quinoline (3.0 g, 12.37 mmof) in THF (60
mL) was added dropwise a 2.5M solution of n-butyllithium in hexanes (5.95 mlL, 14.84
mmol, 1.1 equiv.) at -70°C. During the addition, the color of the solution was iurned to
red and then it was stirred for 1 h at this temperature. Then, a solution of
dimethylformamide (1.1 mL, 24.74 mmol) in THF (10 mL) was added dropwise. After
addition, the mixture was allowed té warm io room femperature and stirred for 2 h.
The mixture was diluted with saturated ammonium chioride solution and the two
layers were separated. The aqueous layer was exiracted with ethyl acetate (2X100
mL). The combined organic exiracts were washed with brine solution and dried over
anhydrous magnesium sulfate. Filiration of the drying agent and removal of the
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to room temperature and diluted with toluene (2 mL) and acetonitrile (2

mL) and the 10 mixture was heated with heat gun. After cooling to room

temperature, the solids were collected by filtration and washed with

toluene. After drying in air, 98 mg (44.5% yield) of

"50(50?:‘?4?5%64 fluoro-benzylamino)-5; §4 ethoxy-quinolin-6- yIﬁ]%TFF’Zﬂ“?/’ﬁ&%ZS

e)- thiazol-4-one was isolated as a gray solid. HRES(+) m/e calcd for
scdhAH{RHeNSR2B c(MrhhlHvé 42:07%8 deforthendetRid 7avc i Qurified by using a

2006/029861 T/EP 5/0 s } i
BIQ%!E%% lica %:&SHO 0 gp r4\ %ﬁgé?r% ?{‘?ﬁ?éé (25% yield) of 4-chioro
q@@&maawbawabwemﬂmh@p ol JEUEBHESIMIG Crlisd ©CC pHGNP (M)
1§f%§gaqggngf1%§40@§§noxy quinolin-6-ylmeth-(2)-ylidine)-2-((1 R,2S)-2-

phenyl-cyclopropylamino)-thiazol-4-one. ON\I\INO H/HSNNOH's/|
O 10 To a suspension of 2-((1
R,2Spphenvh@icdoniqaydanioainenosdybnetipepepativredescribed in
example 2a) (100 mg, 0.43 mmol) and 4-phenoxy-quinoline-
6-carbaldehyde (117.9 mg, 0.473 mmol) in toluene (2 mL) in a microwave
tube were @dded bertzoic acid (5.28 mg, 0.043 mmel),a‘ndrﬁ)lpendme ci
(4.34 uL, 0)043 mmol).at
H | X . H j N
—
N N/

To a suspension of 4-chloro-quinoline-6-carbaldehyde (3.59 g, 18.73 mmol} in
heptanes (36 mL) was added n-butylamine(1.51 g, 20.60 mmol, 1.1 equiv.) at room
temperature. The reaction mixture was stirred for 5 h at room temperature by this
time all solids were dissolved and gave a light brown solution containing a little olly
stuff on the wall of flask. Then, 4 mL of THF was added and the clear solution was
stirred for another 15 h. This solution was diluted with ethyl acetate (50 mL) and
washed with brine solution and dried over anhydrous magnesium sulfate. After
filtration of the drying agent, the solvents were removed under the vacuum and the
remaining residue was dried under high vacuum to afford 4.62 g (~100% yield) of
butyl (4-chloro-quinolin-8-yimethylene)-amine as a brown oil which was used directly
for the next substitution reaction. LRMS(+) m/e calcd for Cq4HisCINe (M+H)™ 247.7,
found 247.2.

Preparation of 4-butoxy-quinoline-6-carbaldehyde.

/\//\!N Ci 'e) O/\\/\\
H l = o H i X
N/ N/



10

15

20

25

room temperature. The microwave tube was sealed and heated to 150C in
a closed 15 microwave for 30 min. Then, the mixture was cooled to room
temperature and diluted with toluene. The solids were collected by
filtration and washed with toluene, acetonitrile and dichloromethane. After
wioying/inwei, 106.6 mg (53.4% vyield) of 5-(4- PCT/EP2005/009925
phenoxy quinolin-6-ylmeth-(Z)-ylidirid)-2-((1

enyl ropylamina) WO /
SR SRS SRR pamipe (222 mo 1.8 ol
andlaﬁss(ut)qm/@‘ satdidfob@esiHe iINBsasokA+ph+ &84nmoly 2i8ihgvere placed in a

m%%%%uﬁéawﬁéﬁa&ér@v%étﬂé&t@wwhmlme@b(%)mwmbeeﬁl R
3 2-phenyl-cyclopropvlamino)- thiazol-4-one / é\?'i/ N HSO

mmmmﬁb%ﬁﬁ@&%ﬁ?wmbm%é gleisdations ¢ pEgasierc acd) {p i) and
thd stvariQleiior el emesAteb leserumn diieerésidigs 428 ditutad i We@r and

ORI SO B S ARG TeE GO B DR Bohare A pied
extedotsofitne wakhimhwidssiumatbtbsodium b;carbonate solution, brine solution and
dried over anhydrous magnesium ‘sulfate. After filtration of the drying agent, the
solvent was removed under the vacuum and the residue was purified by using a
Biotage silica ge! column chromatography 1o obtain 145 mg (48.5% yield) of 4-butoxy-
quincline-6-carbaldehyde as a white solid: EI-LRMS m/e calcd for GisHisNO2 (M%)
230.1, found 230.1.

d) Preparation of 5-(4-butoxy-quinolin-6-yimeth-(Z)-ylidine)-2-((1R,28)-2-
phenyE-cyciopropyiamino)-thiazol—tl—one.

N—</ _/O\/(

To a suspension of 2-((1R,25)-2-phenyl-cyclopropylamino)-thiazol-4-one

Iz‘
A

{(preparation described in example 2a) (30 mg, 0.13 mmol) and 4-butoxy-quinoline-6-
carbaldehyde (32.5 mg, 0.14 mmol) in toluene (0.500 mL) in a microwave tube were
added benzoic acid (1.6 mg, 0.013 mmol) and piperidine (1.3 ul., 0.013 mmol) at
room temperature. The microwave tube was sealed and heated fo 150°C in a closed
microwave for 30 min. Then, the mixture was cooled o room temperature and diluted
with toluene. The solids were coltected by filtration and washed with toluene,
acetonitrile and dichloromethane. After drying in air, 37.3 mg (65% vield) of 5-(4-
butoxy-quinolin-6-yimeth-(Z)-ylidine)}-2-({1 R,2S)-2-phenyi-cyclopropylamino)-thiazol-
4-one was isolated as a brown solid: HRES(+) m/e caled for CagHasNgO2S (M+H)
444.1740, found 444.1735.



red and then it was stirred for 1 h at this temperature. Then, a solution of
dimethylformamide (1.91 mL, 24.74 mmol) in THE (10 ml-) was added
dropwise. After addition, the mixture was allowed to warm to room
temperature and stirred for 2 h. The mixture was diluted with saturated
VeS¢ Thioride solution and the two 20 layers were seF&amEEA00F}80923
aqueous layer was extracted with ethyl acetate (2X1 00 mL). The
combined organic extracts were washed with brine solution and dried over
anhydrous magnesium sulfate. Filtration of the drying agent and removal
2006/029861 PCT/EP2005/009925 73 solvent under the
2-HAGHNE-gave the /ciuRR i aMarselid whighivaspidHied-ngsing a
Biotage silica gel column chromatography to obtain 0.6 g (25% vyield) of
4-chioro- quinoline-6-carbaldehyde as a white solid: EI-HRMS We calcd
for CLoH6CINO (M+) 187.063 Lupe187.0638. 5 Preparation of butyl
(4-chloro-quinolin-6 ylmetm'ﬂé?‘]‘g‘(g ine OCI/SNC1 HH(/N 10To a

heptanes (36 mL) was added n-buty arRige(1.51 20 60 mmol 1.1
equiv.) at room temperature. The reg mpxturg was stirred for 5 h at
room temperature by this time all solidg"were diSsolved and gave a light
brown solution containing a little oily stuf-on the wall of flask. Then, 4 mL
of THE was added and the clear solution was 15 stirred for another 15 h.
This solution was diluted with ethyl acetate (50 ml-) and washed with

brine@olm&apmﬂddrtﬂmwbardwmmnmg%ﬁemm @)HalginAfteroxo-4,5-
Itlr(aatlo?1 .of t 1"2%1"”%6"&3%“ thg £9 \é r}ﬁdgvc%%? removed under the vacuum
e

Do g PRATHLE WAS dr igh vacuum to afford 4.62 g
(-100% yield) of butyl (4-chloro- qumolln -6-ylmethylene)-amine as a brown
oil which was used directly

*@f& als
o-—ﬁ / O\j

A e w i

To a suspension of (4-oxo-4,5-dihydro-thiazol-2-yl)-carbamic acid terf-bytul

10

ester (preparation was described in example 4a) (80 mg, 0.42 mmol) and 4-butoxy-
quinoline-6-carbaldehyde (25.38 mg, 0.42 mmol) in toluene {1.66 mL) in a microwave
tube were added benzoic acid (5.11 mg, 0.042 mmol} and piperidine (4.2 uL, 0.042

15 mmol} at room temperature. The microwave tube was sealed and heated to 150°C in
a closed microwave for 30 min. Then, the mixture was cooled {o room temperature
and diluted with toluene. The solids were collected by filtration and washed with
toluene, acetonitrile and dichloromethane. After drying in air, 77.9 mg (43.8% yield) of
[5-(4-butoxy-quinolin-6-yimeth~(Z)-ylidine)-4-oxo-4,5-dihydro-thiazol-2-yl]-carbamic

20 acid tert-butyl ester was isolated as a brown solid.



10

15

20 for the next substitution reaction. LRMS(+) We calcd for C14H15CIN2

(M+H)+ 247.7, found 247.2. Preparation of

4-butoxy-quinoline-6-carbaldehyde. ~ CI 0 o~\ N N 25 WO 2006/029861

PCT/EP2005/009925 74 A mixture of butyl

Woctereegpdinolin-6-yimethylene)-amine (322 mg, 1.3 mmolPCaneP2005/0099235

solution of sodium butoxide in butandt (3 mL, 6.0 mmol, 2.0M) were

placed,ina micrawave fube an mixture was.heat 1200 Qutet mop A

e B PRt e i S
ohgdrochloric acid (3 ml-) and 5 the solvent was removed under the

vacuum. The regidugswas diluted with water and the orgagjc campound

was extrac]sed{hto ethyl acetate (3X50 mL). The compine@ eXtracts were

Washed-w{h satdrated sodium bicarbonate solution, brine sofsition and

drie)>ﬁver a@hydrou .

agent| the solvent removed-underthe-vacusin and the reSitie was
purified by using a Jiotage silica gel column chromatogra
145 mg (48.5% yield butoxy- quinoline-6-carbaldehyde as wq te
solid: EI-LRMS m/e é US|

Preparation of 5-(4-butoy-quinoIin-6-y|meth-(Z)-yIidine)-Z-((l R,éS)-Z- 15
phenyl-cyclopropylamino)-thiazol-4-one. NO N ~ N N To a suspension of

2-((1 rs ) ) - : 45
descr::lf)(e?(;i§ ﬁggggﬁn%g 2a) ( X %Lg??) ﬂ%l a(%d 4-b&%§3§ﬁ%ﬁ@§é °
i

cﬁavga%t&%—esﬁlé:ﬂﬁaéw.ﬁgﬁnﬁ?faﬁ-méﬂ 58318y Rave

dicheoyepiethane (3 mlL.) was added trifluoroacetic acid (0.5632 mL) at room
temperature. The mixture was stirred for 4 h at room temperature and then the

mixture was diluted with diethyl ether to afford a suspension. The solids were
collected by filtration and washed with diethyl ether. Then, this solid was purified by
preparative HPLC to obtain the final compound as a trifluoroacetate salt. The salt was
dissolved in water and neutralized with saturated sodium bicarbonate solution. Then,
the solids were collected by filtration and washed with water, After drying in air, 4.5
mg (6% vield) of 2-amino-5-{4-butoxy-quinolin-6-yimeth-(Z)-ylidine}-thiazol-4-one was
isolated as a light brown sofid: EI-HRMS m/e calcd for Ci7H17NaO2S (M) 327.1041,
found 327.1038.



20 added benzoic acid (1.6 mg, 0.013 mmol) and piperidine (1.3 uL, 0.013
mmol) at room temperature. The microwave tube was sealed and heated
to 150C in a closed microwave for 30 min. Then, the mixture was cooled
to room temperature and diluted with toluene. The solids were collected
Wy lbaserand washed with toluene, acetonitrile and dichlgspmgihaRBecs2s
After drying in air, 37.3 mg (65% yietd) of 5-(4 25
butoxy-quinolin-6-ylmeth-(Z)-ylidine)-2-((1
E henyl-cyclopropylamino)-thiazol- 4-one was isolated as a brown
2W4Md1+RrE§.(rb)zW@wsémon@Mm&wﬂdmlmwﬁ@hmmme}
h,44Aé 1735. WO 2006/029861 PCT/EP2005/009925 75 Example 29 2-Am
ﬁ%%— = toxy-quinolin-6-vimeth-(Z)-vlidine)-thiazol-4-one N O HM--s S J
N 5 a) Preparation of [5-(4-butoxy-quinolin-6-ylmeth-(Z)-ylidine)-4-oxo-4,5-
dihydro-thiazol-2-yl]-carbamic acid tert kwtyl ester ONNO O--~~ H'\%

S/NO HNyYO\NTr J/O--~!~6—%&]j

AN O
Nao ]
5
Preparation of 2-[(5-methyl-pyrazin-2-yimethyl}-amino}-thiazol-4-one.
M
Me —>—-—/
e T 1P
N N
S j = Mo—( N S:f
< <
10 To a solution of 2-{(aminomethyl)-5-methyl-pyrazine (3.68 g, 30 mmol) and

Rhodanine (3.59 g, 27 mmol) in acetonitrile (100 mL) was added DIPEA {10.45 mL,
60 mmol) at room temperature. Then, this solution was cooled to 0°C and mercuric
chioride (8.15 g, 30 mmol) was added in two portions within 10 min, After addition,
the suspension was allowed to warm to room temperature and stirred for 3 days. The

15 resulting black solids were filtered through a piug of celite and washed with
acetonitrile (1.0 L) and ethyl acetate (500 mL). The combined solvents were removed
undet the vacuum and the crude residue was dissolved in acetonitrile (25 mL} at hot
condition. After cooling in the refrigerator overnight, the solids were collected by
filttration and washed with acetonitrile. After drying in air, 1.5 g (25% yield) of 2-[(5-

20 methyl-pyrazin-2-yimethyl}-aminol-thiazol-4-one was isolated as a white solid:
HRES(+) m/e calcd for CgHioN4OS (M+H)" 223.0648, found 223.0648.

Preparation of 2-[(5-methyl-pyrazin-2-ylmethyl)-aminol}-5-(4-ethoxy-quinolin-g-
yimeth-(Z}-yiidine)-thiazol-4-one.



10

15

20

I N 10 To a suspension of (4-oxo0-4,5-dihydro-thiazol-2-yl)-carbamic acid
tert-bytul ester (preparation was described in example 4a) (90 mg, 0.42
mmol) and 4-butoxy- quinoline-6-carbaldehyde (95.38 mg, 0.42 mmol) in
toluene (1.66 mL) in a microwave tube were added benzoic acid (5.11
Wiy20001Beéhmol) and piperidine (4.2 uL, 0.042 15 mmol) at ROBAP2005/609925
temperature. The microwave tube wés sealed and heated to 150C in a
closed microwave for 30 min. Then, the mixture was cooled tg_ro
temperature and diluted withgoluenegThe SO|IdS ted by
filtration and washed with tgkggﬁ%omtﬁd‘é a d dic ororﬁet ne. After
drying in air, 77 9 mg (43.8% i f

[5-(4-b Tﬁ@l%é -ylmeth-(2)-yi - o
|d1ﬁe‘@bgu5 di#ydro-thiazol-2-yl]-carbamic 20 acid tent-butyls&teywas""

isolated at a brown solid. WO 2006/029861 PCT/EP2005/009923/+7 b)
Preparation of
2-amino-5-(4-butoxy-quinolin-6-yimeth-(Z)-ylidine)-thiazol-4- one. NON O

04 S H@B‘sﬁép@n]sagﬂ)oﬂ\b” dﬂﬁeﬁh@@%ﬁ@?i%@&b—amno -thiazol-4-one (112

bR TR ?ﬁ?ﬁa&da%‘é%‘%‘%@ S5 3%, ormgh i lvene

(4rmtjdhlaminetivarne {3be Wenasdidddsbrifhiomzddd Ganigl (DE3R M) abd

I
Pl AR 08 e M BB, P e TN EBAE scaled
aﬂfﬁé%'ﬁﬁdétw‘eﬁ@ Coire Gl IeloRR I )i HEEER @ﬁ@%ﬁ%ﬁeﬁhﬁﬂhtﬁ%{ﬁw’f%é‘ﬁs cooled
id Rfh 1Big WasRHbfied PYiPrenasative-HBLSdRieNaRAdhRdiRAkture was

compound as a trifluoroacetate salt. The salt was dissolved in water and

heaigh IR FoRHS YRR PGP BRIERE adifiofersRlids were coliected by
filtration and washed with acetonitrile. After drying in air, 43 mg (21% yield) of 2-[(5-

methyl-pyrazin-2-ylmethyl)-amino]-5-(4-ethoxy-quinolin-6-ylimeth-(Z)-ylidine)-thiazol-
4-one was isolated as a green solid. HRES(+) m/e caled for CpyHioNs02S (M+H)
406.1332, found 406.1331.

Example 31
5-(4-Ethoxy-guinelin-g-yimeth-{Z)-viidine}-2-12-{4-hydroxy-phenyll-ethviaminol-

thiazol-4-one

Ho N 20
i~
STy
o
HO ,/i ~o
Na

Preparation of 2-[2-(4-hydroxy-phenyl}-ethylamino}-thiazol-4-one.
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the solids were collected by filtration and washed with water. After drying
in air, 4.5 mg (6% yield) of
2-amino-5-(4-butoxy-quinolin-6-yimeth-(Z)-y)idine)-thiazol-4-one was 15
isolated as a light brown solid: EI-HRMS m/e calcd for CL7H17N302S
wWiv088%5&@41, found 327.1038. WO 2006/029861 PCT/ER2OG 10082825
77 Example 30 2-[(5-Methyl-pyrazifi®2-yl
methyl)-aminol-5-(4-ethoxy-auinolin-6-ylmeth-(Z)- ylldlne) Wlaz@ -4-one N

0 N N-<~ HSC™*~ 5\ reparation of N—{’ j

2 [(5- nglpthyl pyraﬁﬁ%@rw%o] thiazol-4-gre -1H~NN
l‘{rjgﬁe--s N 10°To a solttih of

Z%ﬁo ethyf)=5- = i 90,1 ; [

(3.59 g 27 mmol) in acetonitrile (100 mL) wag-at

60 mmol) at room temperature. Then, this 86lution was cooled to OC and

mercuric chloride (8.15 g, 30 mmol) was added in two portions within 10
min. After addition, the suspension was allowed to warm to room

tempEPaRAUSRABSIER of (frhyciayy-Phea s ahyamE @ kdsaiids damol) and
RﬂBaé%@ ougha Bus ahesiite anthnaged with varekoRisd e (oA karsimL

2550 an%%iitaf 8 %9%%%&%3@5?&5@%3&}%3&%%%@@% e

chlonde (6.05 g, 22.2 mmol) was added in two portions within a period of 10 min.

After addition, the suspension was allowed to warm to room temperature and stirred
for 15 h. The resulting black solids were filtered through a plug of celite and washed
with dichloromethane (200 mL) and methanol (500 mL). The combined solvents were
removed under the vacuum and the crude residue was diluted with water (150 ml)
and ethyl acetate (150 mL). The two layers were separated and the agueous layer
was extracted with ethyl acetate (2X100 mL). The combined organic exiracts were
washed with brine solution and dried over anhydrous magnesium sulfate. Filtration of
the drying agent and removal of the solvent under the vacuum gave the crude
residue which was purified by using Biotage silica gel column chromatography to
afford 1.0 g (19% vyield) of 2-[2-(4-hydroxy-phenyl}-ethylamino]-thiazol-4-one as a
white amorphous solid: HRES(+) m/e calcd for G1oHsCIFN2OS (M+H)* 237.0692,
found 237.0693.

b) Preparation of 5-(4-ethoxy-quinolin-6-yimeth-(Z)-ylidine)-2-{2-(4-hydroxy-
phenyl}-ethylamino]-thiazol-4-one.

/! Ho N0
(o] Q N'—<’

N C R STy
T 00
[21 N

Eo O
HG /l ~
Na

HO
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condition. After cooling in the refrigerator overnight, the solids were
collected by filtration and washed with acetonitrile. After drying in air, 1.5

g (25% vyield) of 2-[(5 20 methyl-pyrazin-2-ylmethyl)-amino]-thiazol-4-one
was isolated as a white solid: HRES(+) m/e caicd for C9HioN40S (M+H)+
WIRBA8980und 223.0648. Preparation of PCT/ER2005/009925
2-[(5-methyl-pyrazin-2-ylmethyl)- amlﬁfb] 5-(4- ethoxy qumolln -6-

ylmet%@éﬂﬁi@ﬁ%n&?{%@ &g@%yw&%l@\éﬂ}_?g&ﬁ e Nﬁﬂ?@&ﬁf@@%m mg,

78 NO ONN-/H/H30* HN ~NO

OsfR FRMAR A S- RSN A I RAKEIKAR AR5 st oR 5?@?&1%
dngstByicnmatias ¢nathoxy-aitrolinestuinshaite byded b2zog; 8l (5.19 mg,

PP R 2 Tho s Asis g e A
ﬁmﬂp@wmt@bqh@meﬂbw!a&@dlmﬁéﬁ%@%&ﬂ)e@ insclnser aieraseeEifpa30 min.

ﬁ#@ﬁ%@!ﬁ’&%ﬁ%&%&&éﬁ'8@:@@%%:%'?&%%%&%@8@.&%@% acetonitrile

erature and diluted with toluene and acetonitrile and the mixture was
AR FHPPRBRCGATRRANE SN BT RAIRSLR AR B ARBFE Wit
az@‘@ﬁtﬁmbbv\ﬂ@rfdw@mmd Fpshed witlyrestonbrle-oiitaycyinglin-aiyimeth-(2)-

%
g s B s R FS Rl e
@%¢|ﬁf&84+¢mmaédm€dsa§1&4g%§r(l‘d®hﬂ HECE R, Avfene @ 16378,

C21H19N502S (M+H)* 406.1332, found 406.1331. 15 Example 31
@iéqﬁg@géy-quinoIin-6-yimeth-(Z)-vIidine)-2-f2-(4-hydroxy-phenyl)—ethylam
inol-

lazol-4-one L o
5-[4-{2-Dimethviamino-ethoxy}-guinolin-6-yimeth-{Z)-viidinel-2-2-(3-flucrophenyi}-

gthvlaminol-thiazol-4-one

q N0
i
5T
F \N/‘
PN
N\‘

a) Preparation of 4-(2-dimethylamino-ethoxy)-quinoline-8-carbaldehyde

/\\,/\JN i o O/\/N\
H I = o | =
=
N N/

To a solution of 2-dimethyamino-ethanol (500 mg, 5.61 mmaol) in DMF (N,N-
dimeihylformémide) (30 mlL.) was added sodium hydride (161.5 mg, 6.73 mmol, 1.2
equiv.) at 0°C and stirred for 15 min at this temperature. Then, a solution of butyl (4-
chloroquinolin-6-yimethylene)-amine (preparation was described in example 27b)
(553.6 mg, 2.24 mmol} in DMF (5 mL) was added at 0°C. After addition, the reaction
mixture was allowed to warm to room temperature and stirred for 15 h. Then, the
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HN O N/HO 20 Preparation of
2-[2-(4-hydroxy-phenyl)-ethylamino]-thiazol-4-one. WO 2006/029861
PCT/EP2005/009925 79 NO HON O NHZ S S HO To a suspension of
(4-hydroxy-phenyl)-ethylamine (3.14 g, 22.2 mmol) and Rhodanine (2.96
Wo2dedsmxal) in ethanol (314 mL) was added DIPEA (4.76 wlx/br2666hoo2s
mmol) at room temperature. Then, this solution was cooled to 0OC and

mercuric chloride (6.05 g, 22.2 ), ded i | ith
AN £, AR SRR LR £ B B S
cc?ﬁlr)@tmdtﬁfmt @ﬁdracimdi is:cthsrel’_dxyfcacbfﬁte s testl)inthsl acknbiiel sSiERots were
ilter rough a ite, ith di 2
S D AL
filintien féheaduimg agenthéheraavestivat REPYRDHBARHENG XRSUABERL e

b3 SLAA A SR LRAVE In et TRy IS S FRLSEPAICHEE I ARshtlBR0N) was

aqueous layer was extracted with e(? | ac ta%e (2X1StOO ml_hg The .
QA R BRYAII BSbAER Ve SRR AR HRE SOTRBA A g ' wes
n@zy@éxmlwflnﬂt@ﬁliawamaﬁam&itbmmd efitheietiyiit afehvantate (2X50

r val of the solvent ynder the v ' ich
e Pl Ly T B e B
2ty a9 voaderionos{digie hdes iipHenyaf-thylaina sugrh bR AgHe hyas
?M&%@Q BROYSRRIA AR ﬁ\%(ggow?r@@iﬁdé%émgdﬁywﬁg a Biotage
ili

r
M+H)+ 237.0692, found 237.0693. X

silica gel column chromatography to obtain 155 mg (11.3% yieid) of 4-(2-

dimethylamino-ethoxy)-quinoline-6-carbaldehyde as a brown solid: EI-HRMS m/e

caled for CqaHieN2O2 (M) 244.1212, found 244.1213.

Preparation of 2-{(3-fluorophenyl)-ethylamino}-thiazol-4-one.

To a solution of (3-fluorophenyl)-ethylamine (3.06 g, 22 mmol) and rhodanine
(2.66 g, 20 mmol) in acetonitrile (70 mL) was added DIEA (7.66 mL, 44 mmol) at
room temperature. Then, this solution was cooled to 0°C and mercuric chioride (5.97
g, 22 mmol) was added in two portions. After addition, the suspension was allowed to
warm to room temperature and stirred for 3 days. The resulting black solids were
filtered through a plug of celite and washed with dichloromethane (500 ml) and
methano! (250 mL). The combined solvents were removed under the vacuum and the
crude residue was dissolved in ethyl acetate (25 mL) at hot condition and stored in
the refrigerator overnight. Then, the solids were collected by filtration and washed
with ethyl acetate. After drying in air, 3.65 g (76.6% yield) of 2-(3-fluorophenyl)-
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15

20 b) Preparation of
5-(4-ethoxy-quinolin-6-ylmeth-(Z)-ylidine)-2-[2-(4-hydroxy-
phenyl)-ethylamino]-thiazol-4-one. NO O O N---/HNH\W\5 N HO HO
WO 2006/029861 PCT/EP2005/009925 80 To a suspension of
WO 2erpsgitoxyphenyl)-ethylamino]-thiazol-4-one (100 mg, PMEBERINGFEIN9925
and 4-ethoxyquinoline-6-carbaldehyde (93.63 mg, 0.465 mmol) in
dimethylfarmamide (2 mL) in icrowave tub ded: b j [
oD A el B A H P R e 2t g e
catetrfpe Githe, FIOS Merfdivaa RftSwinsisd 888-8fd7heated to 150C in a
closed microwave for 30 min. Then, the brown mixture was cooled to
room temperature and diluted with acetonitrile tq affqrd suspension.
Thef) the SIRBSFERE S FEHld BITHIB AR cAH G AR S eI
ylidfier-gpping-fuaiopteMY-Ethdarield)-ofiazé-etboxy-quinolin-6-yimeth-(2)-
ylidine)-2-[2-(4-hydroxy-phenyl)-ethylamino]-thiazol-4-one was isolated as
a off-white 10 solid: HRES(+) We calcd for C23H21N303S (M+H)+
420.1377, found 420.1378. Example 32 5-f4-(2-Dimet

ylamino-ethoxy)-guinolin-65 imeth-(&Widine)-Z-fZ-(B-fluo‘ﬂNQQﬂ )-
ethvlami noI’-thiazoI-g-on}?)!{)iAidﬁNdS F\,,/ S
N
H'{/Sj | N Fd/ N
- A oS
F o
ey

To a suspension of 2-{(3-fluorophenyl}-ethylamino}-thiazol-4-one (43.7 my,

0.18 mmol) and 4-(2-dimethylamino-ethoxy)-quinoline-6-carbaldehyde (49.2 mg, 0.20
mmol) in toluene (0.6 mL) in a microwave tube were added benzoic acid (2.24 mg,
0.018 mmol) and piperidine (1.85 ul, 0.018 mmol} at room temperature. The
microwave tube was sealed and heated to 150°C in a closed microwave for 30 min.
Then, the mixture was cooled 1o room temperature and diluted with toluene. The
solids were collected by filtration and washed with acetonitrile. After drying in air, 38
mg {44.6% yield) of 5-4-(2-dimethylamino-ethoxy)-quinolin-6-yimeth-(Z)-ylidine]-2-[2-
(3-fluorophenyl)-ethylamino]-thiazol-4-one was isolated as an yellow solid: HRES(+)
m/e calcd for CasHasFN4O2S (M+H)" 465.1755, found 465.1748.



O N a) Preparation of
4-(2-dimethylamino-ethoxy)-quinoline-6-carbaldehyde jciOH % sHNN
20 To a solution of 2-dimethyamino-ethanol (500 mg, 5.61 mmol) in DMF
(N,N- dimethylformamide) (30 mL) was added sodium hydride (161.5 mg,
WO Zomemmoksl.2 equiv.) at 0C and stirred for 15 min at this teperates@e992s
Then, a solution of butyl (4- chlorogé#olin-6-ylmethylene)-amine
(preparation was described in example 27b) 25 (553.6 mg, 2.24 mmol) in
DMF (5 mL) was added at OC. After addition, the reaction mixture was
Exallapled3® warm to room temperature and stirred for 15 h. Then, the WO
2 PORIRRREA BNERAAIRININRS 3 s wamellvidmbinseinted 7).
TITToTIanT cHoriae Sofution and the organiC  compound was extracted
viigirediNazeled0893X50 mL). The combined extracts were washed with
brine solution and dried over anhydrous magnesium sulfate. After
filtration of the drying agent, the solvent was removed under the vacuum
and the 5 brown residue was dis i THE (4 mL) and 6 mL of HCI
solution (3.0N) was added. resudtirrg. solution was stirred for 3 h at
room temperature. Then, #=Xas neutralized with sodium bicarbonate
solution and extracted® Xp0 mL)EThe combined
extracts were washed with Brine solutiomapg-dridélov&r anhydrous
magnesium sulfate. After filtration of the dr i\rggl agent, the solvent was 10
removed under the vacuum and the brown réSidue was purified by using a
Biotage silica gel column chromatography to obtain 155 mg (11.3% vyield)

of 4-(2- dimethylamino-ethoxy)-quinoline-6-carbaidehyde as a brown solid:
Atshiy B

——

El-HRM S wea@ipe abf (1 a o-BlrB ARG RiRADAY
F
/\/\{N o 9 oA,
H R . H i X F
N/ N/

To a solution of 2,2, 2-trifluoro-ethanol (250 mg, 2.47 mmol) in DMF (15 mL)
was added sodium hydride (71.25 mg, 2.97 mmol, 1.2 equiv.) at 0°C and stirred for
15 min at this temperature. Then, a solution of butyl {(4-chloroguinolin-6-ylmethylene)-
amine (preparation was described in example 27b) (244.2 mg, 0.99 mmol) in DMF
(1.79 mL) was added at 0°C. After addition, the reaction mixture was aliowed to warm
to room temperature and stirred for 4 h. Then, the mixture was diluted with saturated
ammonium chioride solution and the organic compound was extracted into ethyl
acetate (3X50 mL). The combined extracts were washed with brine solution and dried
over ahhydrous magnesium sulfate. After filiration of the drying agent, the solvent
was removed under the vacuum and the brown residue was dissolved in THF {5 mL)
and 3 mL of HCI solution (3.0N) was added. The resulting solution was stirred for 4 h
at room temperature. Then, it was neutralized with sodium bicarbonate solution fo
from suspension. The solids were collected by filtration and washed with water. After



15 Preparation of 2-[(3-fiuorophenyl)-ethylamino]-thiazol-4-one, F NH2 H
N O S~O/N--(/SF_ To a solution of (3-fluorophenyl)-ethylamine (3.06
g, 22 mmol) and rhodanine 20 (2.66 g, 20 mmol) in acetonitrile (70 ml-)
was added DIEA (7.66 mL, 44 mmol) at room temperature. Then, this
wolvieen2wsas cooled to OC and mercuric chloride (5.97 g, 22anrmpiposass 23
added in two portions. After additior¥4the suspension was allowed to

warm to,room tem eratur irred fo s The esultl bI 101
ORI Rr SO R oG EEb o L ST S
ca@ww@memaaesw@m andizs sokith At REB mio chlve éofbitiafaN202 (M)
under the vacuum and the crude residue was
%’D §s0 vé@?ﬁ"gt%ggﬂcgést%te (25 ml-) at hot condition and stored in the
refrigerator overnight. Then, the solids were collected by filtration and

s Wwashgd withgHuhacR!BiG- ff(@radwmgueraw@t%&@)gddﬁ@m%d)ma)
henyl) WO 200

2-[(3-fluaro )}829863‘13 CT/ P2005/009925 82
V“@!H?]éﬁﬁ%&? FHRTRNEBHE G Eeg vf’iﬁ% amorphous solid:
HRES(+) m/e calcd for C11H,1 FN20OS (M+H)+ 239.0649, found

239.0647. c) Preparation of =
5-[4-(2-dimethylamino-ethoyy)- qU|notu(6\¢¢Lmeth (2)-5
ylidine]-2-[2-(3- quoropheg o]:thlazol 4-one. |

NS~F/F_I l)l# su gion of
2-[(3-fluor ethylamino pf4-one (43: 100.18
4-(2-di thylamlno -eth = = dehyde (49.2 mg

10 To a suspension of 2-[(3-fluorophenyl)-ethylamino}-thiazol-4-one {preparation
was described in example 33b) (80 mg, 0.336 mmol) and 4-(2,2,2-trifluoro-ethoxy)-
quinoline-6-carbaldehyde (94.32 mg, 0.37 mmoi) in foluene (2 mL) in a microwave
tube were added benzoic acid (4.12 mg, 0.033 mmol) and piperidine (3.39 ul, 0.034
mmol) at room temperature. The microwave tube was sealed and heated to 150°C in

15  aclosed microwave for 30 min. Then, the mixture was cooled to room temperature
and diluted with toluene. The solids were collected by filiration and washed with
acetonitrile. After drying in air, 85 mg (53.2% yield) of 5-[4-(2,2,2-trifluoro-ethaxy)-
quinolin-ﬁ—yimeth-(Z)-ylidine]-2-[2-(3-ﬂu0ropheny!)~ethylamino}~1hiazoi—4—one was
isolated as an yellow solid: HRES(+) m/e calcd for CosHi7FaNa0.S (M+H)" 476.1051,

20 found 476.1052. '



mmol) in toluene (0.6 mL) in a microwave tube were added benzoic acid
(2.24 mg, 0.018 mmol) and piperidine (1.85 uL, 0.018 mmol) at room
temperature. The microwave tube was sealed and heated to 150C in a
closed microwave for 30 min. Then, the mixture was cooled to room
viempemidee and diluted with toluene. The 15 solids were cellqaieshiioooors
filtration and washed with acetonitriks. After drying in air, 38 mg (44.6%
yield) of 5-[4-(2-dimethylamino-ethoxy)-quinolin-6-ylmeth-(Z)-ylidine]-2-[2-
(3-fluorophenyl)-ethylamino]-thiazol-4-one was isolated as an yellow solid:
Ex‘%@bﬁ@@ﬂ) We calcd for C25H25FN402S (M+H)+ 465.1755, found

46. WO 206/0 9861 PCT/ P%RO(% q909m§) él?azo)f%mi%g 332r2

2_'_ {4 f / H—‘*‘.lg N
2-t(fluoro- ethoxv) 9umoI|n 6-ylmeth-M- yl idinel-th iazol-4-one 5H N O
N</S FOFF N'a) Preparatlonr\pf O
4-(2,2,2-trifluoro-ethoxy)-quipetre-g-carbaldehyde. F N CI 0 O--'~'F F H\
(N HIN 10 To a solution of 2,2, 2striffiioro-ethanol (250 mg, 2.47 mmol) in
DMF (15 ml-) was added sodium hydtjde (71.25 mg, 2.97 mmol, 1.2
equiv.) at OC and stirred for 15 min lis temperature. Then, a solution
of butyl (4-chloroquinolin-6-yimethyl S

5
0
TN
Q g H2N—</S
J\C@ D
<7 il
H,N ’j . S
Na

To a suspension of pseudothichydantoin (81 mg, 0.70 mmol), 4-gthylsulfanyl-
10 quinotine-8-carbaldehyde (example 36b, 152 mg, 0.70 mmol) and sodium acetate
(164 mg, 2 mmol) in xylenes (5 mL) was added acetic acid (150 ul.) at room
temperature. Then, the mixture was refluxed for 15 h at this time lot of solids were
tormed. The mixture was cooled to room temperature and it was diluted with xylenes
and acetonitrile. The solids were collected by filtration and washed with acetonitrile.
15  Then, the solids were again dissolved in DMF at hot condition and diluted with water.
This was neuiralized with saturated potassium carbonate solution. Then, the resufting
solids were collected by filiration and washed with water. After drying in air, 165 mg
(75% yield) of 2-amino-5-{4-ethylsulfanyl-quinolin-6-yimeth-(Z)-ylidine)-thiazol-4-one
was isolated as a brown solid: HRES(+) mve caled for C1sH1aNzOS2 (M+H)" 316.0573,
20  found 316.0573.
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15

15 amine (preparation was described in example 27b) (244.2 mg, 0.99
mmol) in DMF (1.79 mL) was added at OC. After addition, the reaction
mixture was allowed to warm to room temperature and stirred for 4 h.
Then, the mixture was diluted with saturated ammonium chloride solution
VEparte@28Pghinic compound was extracted into ethyl acetat@ {3 E5Q0p30y925
The combined extracts were washelf with brine solution and dried 20 over

g@@%@rggs magnesium sulfate. After filtration of the drying agent, the

as removed under the vacuum and the brown resrduie was

Waw%tugwﬂqwgrsw@gg for 4 h at room temperature Then, it was
neutralized with sodium bicarbonate solution to from suspension. The

solids were collected by filtration and washed with water. After WO
2006/029861 PCT/EP %5/009925 84 drying in air, 190 mg (30% vyield)

of 4-(2,2,2-trifluoro-e
white solid: EI-HRMS /e
255.0505. 5 b) Preparation of = N
5- [4 (2,2,2-trifluoro-ethoxy)- qurnqh—-g-

N---</NO\FSNSNFOFF_~/FNI 0 To a suspension of
2-[(3-fluorophenyl)-ethylamino]-thiazol-4- breparation was described
in example 33b) (80 mg, 0.336 mmo)) anth4-£2;2 2-¥fluero-ethoxy)-
quinoline-6-carbaldehyde (94.32 mg, 0.37 molj in toluene (2 mL) in a
microwave tube were added benzoic acid (4°¥2"mg, 0.033 mmol) and
piperidine (3.39 uL, 0.034 mmol) at room temperature. The microwave
tube was sealed and heated to 150C in

Preparation of 6-bromo-4-ethylsulianyl-quinoline.

cl 57
Br N Br } g
-
® P

Toa sotutien of 8-bromo-4-chioro-quinoline (1.5 g, 6.18 mmol) in DMF (60 mL)
was added sodium thioethoxide (624 mg, 7.42 mmol) at 0°C. Afler addition, it was
tumed to a dark green solution which then turned to a yellow cloudy solution after 15
h at room temperature, Then, the mixture was diluted with water and extracted with
ethyl acetate (3X50 mL). The combined exiracts were washed with brine solution and
dried over anhydrous magnesium sulfate. After filiration of the drying agent, the
filirate was removed under the vacuum and the residue was purifted by using a
Biotage silica gel column chromatography to afford 1.48 g (89.6% yield) of 6-bromo-
4-ethylsulfanyl-guinoline as an yellow solid: EI-HRMS m/e calcd for C11H1oBrNS (M
266,9717, found 266.9715.



15 a closed microwave for 30 min. Then, the mixture was cooled to room
temperature and diluted with toluene. The solids were collected by
filtration and washed with acetonitrile. After drying in air, 85 mg (53.2%
yield) of 5-[4-(2,2,2-trifluoro-ethoxy)-
wwinnbnesylmeth-(2)-ylidinel-2-[2-(3-fluorophenyl)-ethylamipol-iigaeledows
ne was isolated as an yellow solid: IRES(+) m/e calcd for
C23H17F3N302S (M+ 051, 476,1052. WO

o0 BIBRBL P (LB by 4 AR S N Rep Ve
2-Amino-5-(4-ethylsulfanvl-quinolin-6-vimeth- (Z) yiid ine)-thiazol-4-one N

O H2N-/ SS"~ N~i50 S~\H2 N--<IH S HZN---~ N ( S~~ SJ To
suspension of pseudcgh‘ﬁhydantom (81 mg, 0.70 mma¥

10 quinoling-6-carbaldehyde (example 36b, 152 mg, 0 d
sodium acetat mg, 2 mmaol) in xylenes (Q,mL was tic

acid (150 uL) perature. Then, the mixture was¥s ﬁ for 15
h at this time lot of sofi\’ds were formed. The mixture was cooled to room
temperature and it was diluted with xylenes and acetonitrile. The solids

were.collected by fi |sso%é“§ %ﬁﬂ%ﬁﬂ%&l‘gﬁﬁ&ﬁ%fﬂ?4%%@%%?981) in THF

solids were agaln t dition and diluted with

(Glards) Wasaddedhoraiseea MMM@&&@@%&&UM%B&%@%M mi,
6.075Anibe § eF%'&ﬁg )%Q'@@"@elﬁﬁméeﬁé%w fitratianansh weslkasbitbn was
tuV}Ir?égrm'gtgrd%r ri])%olvr\lmaénd this s%lutlon was stirred for 1 h at this temperature.
Then, a solution of dimethylformamide (0.848 mL, 11 mmol) in THF (5 mL) was
added dropwise. After addition, the mixture was allowed to warm to room temperature
and stirred for 2 h. Then, the mixture was diluted with saturated ammonium chloride
solution and the two layers were separated. The agueous layer was extracted with
ethyl acetate (3X1 00 mL). The combined organic extracts were washed with brine
solution and dried over anhydrous magnesium sulfate. Filtration of the drying agent
and removal of the solvent under the vacuum gave the yellow solid which was
dissolved in ethyl acetate (~10 mL) at hot condition and diluted with hexanes (~20 -
mL). After cooling in the refrigerator overnight, the solids were collected by filtration
and washed with 10% ethyl acetate in hexanes. After drying in air, 0.614 g (51%
yield) of 4-ethylsulfanyl-quinoline-6-carbaldehyde was isolated as a yellow sofid: El-

HRMS m/e caled for CioH{1NOS (MY) 217.0561, found 217.0554.
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(75% vyield) of
2-amino-5-(4-ethylsulfanyl-quinolin-6-ylmeth-(Z)-ylidine)-thiazol-4-one

was isolated as a brown solid: HRES(+) m/e calcd for Ci5SH13N30S2
(M+H)+ 316.0573, 20 found 316.0573. WO 2006/029861
WCIsB230H5/009925 86 Example 35 PCT/EP2005/009925
5-(4-Ethylsulfanyl-guinoiin-6-ylmeth&%)-y)idine)-2-((1 R,2S)-2-phenyl-
cyclopropylamino)-thiazol-4-one N O H S/ Sam ion
R ey A TR s TR GRS
r@@movdbntﬁyrmumammow@es.ls mmol) in DMF (60 mL) was

added sodium thioethoxide (624 mg, 7.42 mmol) at OC. After addition, it
was turned to a dark green solution which the ed to a yellow cloudy

solution after 15 h at room temperature,iThen, the-TRixtyre was dllgted
with water and extracted with jethyl ac tate (3X50 mL) T‘Jﬂe Toined

e were washed with i
sulfate. After filtratio
remove unde_gyzjd:
lum

Biotage silicH n chromatography to afford 1.48 g (89.6%
6-bromo- 4-ethy sulfanyl quinoline as an yellow solid: EI-HRMS m/;
for C11HIOBrNS (M+) 266,9717, found 266.9715. WO 2006/02986

PCT/ﬁ;D g %9?{3%%%%150@5-((1 R,25)-2-phenyl-cyciopropylamino)-thiazol-4-one
(preparation described in example 2a) (120 mg, 0.52 mmol) and 4-gthylsulfanyl-

cal cd

quinoline-6-carbaldehyde (120 mg, 0.55 mmol) in toluene (4 mL) in a microwave tube
were added benzoic acid (7.0 mg, 0.055 mmol) and piperidine (5.5 uL, 0.055 mmol)
at room temperature. The microwave fube was sealed and heated to 150°C in a
closed microwave for 30 min. Then, the mixture was cooled 1o room temperature and
diluted with toluene and acetonitrile. After a brief heating and cooling, the solids were
collected by filtration and washed with acstonitrile. After drying in air, 90 mg (40%
yield) of 5-(4-ethylsulfanyl-quinolin-6-ylmeth-(Z)-ylidine)-2-((1R,25)-2-phenyl-
cyclopropylamino)-thiazol-4-one was isolated as an yellow solid: HRES(+) m/e caled
for CosHz1N30S, (M+H)* 432.1199, found 432.1197.

Example 36
5-(4-Ethv!sulfanv!-quinoEin~6—v!meth—(Z}~v!idine}-2—[2-(3~ﬂuoroghenvl)-ethviaming‘t

thiazol-4-one

ho N0
¢
STy
F
= Sa”
N\l
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Preparation of 4-ethylsulfanyl-quinoline-6-carbaldehyde. o BrHN N 5
To a solution of 6-bromo-4-ethy(sulfanyl-quinoline (1.48 g, 5.5 mmol) in
THE (60 mL) was added dropwise a 2.5M solution of n-butyllithium in
hexanes (2.42 mL, 6.07 mmol, 1.1 equiv.) at -70C. During the addition,

woeastarefithe solution was turned into a dark brown and thissethetiameszs
was stirred for 1 h at this temperatu¥®¢. Then, a solution of

dimethylformamide (0.848 mL, 11 mmol) in THE (
dropWide’ eaa@'aad%%érﬁ“tﬁmwmae* ﬁBW@aV?H‘WLg &ié’ ll‘ggﬁ?'dﬁ& (&
flutsnpeEailyetavidratiiddHiar@-a-dieen, the mixture was diluted with

saturated ammonium chloride solution and the two layers were
separated. The aqueous layer was extgjcted with ethyl aceta

mL). The combined organlc tracts ere Washed with brife
dried over anhydt . [
and remova, ’b’f‘{he solvent und ygeuum gav :@

was disgoived in ethyl acgtale,(_lQ_mL)_aLhQI condition and dilut
-20 mL). After cooling in the refrigerator overnight, the s |dsl
were toflected by filtration and washed with 10% ethyl acetate in

hex Yeotriglsthafol-thiazol-4- mple 31b,
a’ﬁ(?% SBLALR og?gﬁ-carbal Jﬂw alhhifo]-thiazol-4-one {examp

sulfanyl-quin e was isolated elgow solid: 120
120 w%@@ﬁﬂ%@%ﬁ%%@% alehRs aaae
m 0@@150@9&5) i SIETR200mI000 2 miEBwh Rs dpheatiorsaidded benzoic acid (7
4 th |f - lin-6-
mSh -e y su | ﬁﬁ%&gf ﬁg";ff Q_éé)edg \rﬁ%o%)’%%gﬁ e?\l%g)ﬁature The

mlcrowave tube was sealed and heated to 150°C in a closed mlcrowave for 30 min.

Then, the mixture was cooled to room temperature and diluted with acetonitrile. The
solids were coliected by filtration and washed with acetonitrile. After drying in air, 50
mg (22% vyield) of 5-(4-ethylsulfanyl-quinolin-6-yimeth-(Z)-ylidine)-2-{2~(3-
fluorophenyl)-ethylaminol-thiazol-4-one was isolated as an yellow solid: HRES(+) m/e
calcd for CogHagFNzOS2 (M+H)* 438.1105, found 438.1105.

Example 37 :
2—Amino-5-{4-[2-(4—ﬂuorophenvl)—ethoxv‘i-quinoiin-6—vimeth-(Z)~indine}-thiazol-ti-one

N0 .
H,N—¢

87y
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\ HY To a suspension of 2-((1
R,2S)-2-phenyl-cyclopropylamino)-thiazol-4-one 5 (preparation described
in example 2a) (120 mg, 0.52 mmol) and 4-ethylsulfanyl-
quinoline-6-carbaldehyde (120 mg, 0.55 mmol) in toluene (4 mL) in a
wiaigiewavgsitube were added benzoic acid (7.0 mg, 0.055 morraod009925
piperidine (5.5 uL, 0.055 mmol) at%bom temperature The microwave

e (AT \LS (e PAOR ARt A S o o

toluene and acetonltrlle After a brlef heating and coollng the soI| A

R,2S)- Zoﬁ ;

yellow solid:

ey %ﬂé‘t&%%%‘%%éﬁ% LR s
mB@H&E&MWE};&Bx@é Rﬂparatgqm(ﬂ‘l mmol) at 0°C and stirred for 15 min
t%td(g el lgsﬁ%lltfgli : my gﬁ%‘gﬁo g;st ?%YK‘?@%%‘%‘ fu%hn»@-—ylmethy!ene) amine
(preparatlon was described in example 27b) (239 mg, 0.97 mmol) in DMF (2.5 mL)
was added at 0°C. After addition, the reaction mixture was allowed 1o warm to room
temperature and stirred for 15 h, Then, the mixture was diluted with saturated
ammonium chloride solution and the organic compound was extracted into ethyl
acetate (3X50 mL). The combined extracts were washed with brine solution and dried
over anhydrous magnesium sulfate. After filtration of the drying agent, the solvent
was removed under the vacuum and the oily residue was dissolved in THF (5 mL)
and 3 mL of HCI solution (3.0N) was added. The resulting solution was stirred for 4 h
at room temperature. Then, it was neutralized with saturated sodium bicarbonate
solution and the organic compound was extracted into ethyl acetate (8X50 mL). The
combined extracts were washed with brine solution and dried over anhydrous
magnesium sulfate. After filtration of the drying agent, the solvent was removed uhder
the vacuum and the residue was purified by using a Biotage silica gel column
chromatography to obtain 85 mg (11.9% yield) of 4-[2-(4-fluorophenyl}-ethoxyl-
quinoline-6-carbaldehyde as a light yeliow solid: EI-HRMS m/e calcd for C1gH14FNO2
(M*) 295.1008, found 295.1010.
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S NOHN(~SNFI\Sam/ F N To a suspension of
2-[(3-fluorophenyl)-ethylamino]-thiazol-4-one (example 31 b, 5 125 mg,
0.52 mmol) and 4-ethylsulfanyl-quinoline-6-carbaldehyde (example 35b,
120 mg, 0.55 mmol) in toluene (4 mL) in a microwave tube were added
wenmoimasid (7 mg, 0.055 mmol) and piperidine (5.5 uL, 0.@o%/nrnok)0asy2s
room temperature. The microwavefube was sealed and heated to 150C
in a closed microwave for 30 min. Then, the mixture was cooled to room
tempRYatureP{RBAIAIASCHh AR EIRAoTIdIE ThEum iRy WetBouiaiag by &
y;ﬁ{gg;ig?.@mgg shedmithopeetonitrile. After drying in air, 50 mg (22%
yield) of 5-(4-et ylsulfanyl-quinoIin-6-yImeth-§_Z)-yIidine)-2-[2-(3-
fluorophenyl)-ethylamino]-thiazol-4-on Isolated as an yellow solid:
HRES(+) m/e calcd f%r C23H
438.1105. 15 Examplg 37 2
Amino-5-(4-f2-(4-flueto ;
[-4-on HgN-{d-s\I~. o

Prggarafior] of 4-[2-(4-fluorophenyl)-ethoxy:quinoline-6-c§
"~~N CI®O N N"

To a suspension of pseudothiohydantoin (31 mg, 0.26 mmol}, 4-[2-(4-
fluoropheny!-ethoxyl}-quinoling-8-carbaldehyde (78.85 mg, 0.26 mmol) and sodium
acetate (65.71 mg, 0.801 mmol) in xylenes (5 mL) was added acetic acid (85 ul) at
room temperature. Then, the mixture was refluxed forl 15 h at this time lot of brown
suspension was formed. The mixture was cooled to room temperature and it was
diluted with xylenes and acetonitrile. The solids were collected by filtration and
washed with acetonitrite. Then, the solids were dissolved in THF and neutralized with
saturated sodium carbonate solution. The resulting solids were collected by filtration
and washed with water. After drying in air, 40 mg (38.1% vyield) of 2-amino-5-{4-[2-(4-
fluorophenyl)-ethoxyl-quinolin-6-ylmeth~(Z)-ylidine}-thiazol-4-one was isolated as a
light brown solid: HRES(+) m/e calcd for CaiHieFNa02S (M+H)™ 394.1020, found
394.1022. |

Example 38
2.Amino-5-{4-[2-(3-methoxypheny}-ethoxyl-quinolin-g-yimeth-(Z)-viidine}-thiazol-4-
one
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To a solution of 2-(4-fluorophenyl)-ethanol (350 mg, 2.42 mmol) in DMF
(15 mL) was added sodium hydride (69.75 mg, 2.91 mmol) at 0C and
stirred for 15 min 5 at this temperature. Then, a solution of butyl
(4-chloroquinoiin-6-ylmethylene)-amine (preparation was described in
WS30RARSEED) (239 mg, 0.97 mmol) in DMF (2.5 mL) was aggegahidenssrs
After addition, the reaction mixture was allowed to warm to room
temperature and stirred for 15 h. Then, the mixture was diluted with
saturated ammonium chloride solution and the organic compound was
extrag eﬁr@ﬁﬁrﬁ'ﬁ@ﬂ SPALEL @t%é%@g/éﬂ% yISHReRYRRGH ShasisaRligehyde.
washed brine solution and dried over anhydrous magnesium sulfate.
After filtration of the drying agent, the solvent was removed under the
vacuum and the oily residue was dissolved in THE (5 mL) and L of
HCI/SQIgio\n (3.0N) was added. The resulting solution vwr 4 h
at room temperature. Then, it was neutralize@ with satQrated sodiun®

‘ j extracted mtlo

solution and dre ove¥anhydrous magnesmm Stfatenz ter filtration of

the d ent, th vent.was remo der

readﬁl \??ggqﬂﬂ?tﬁé’ %’f TERY L HROIET |§J§n%% églg i chror%r{]a%gtgr% %MF (i3
rib) otraindkedngpiand Yy giedd ) aﬁmmgﬁfﬁ&)mmmmmé&anﬁ] stred for 15 min at

I I

R o T B G o S R e amine
(irFerpEBoD 959 08gesbed |5)e|x¢é1§apd%h) 4p00 mg, 1.18 mmol) in DMF (3 mL) was
2R BT Aalts(4disienn hen ybactbexyhauiaakastatiowed to warm to room

q)i{nnflg}gt&%% %!*I}%I gte‘{}rtergaf,zglsé ;%pne DFurggl\!trgs Ee‘g%gj Ae co\or &%Ne sg\f(eon was
changed from white to black and then to brown. Then, the reaction mixture was
heated to 60°C and stirred for 15 h. After cooling to room temperature, the mixture
was diluted with saturated ammonium chloride solution and the organic compound
was extracted into ethyl acetate (3X50 mL). The combined extracts were washed with
brine solution and dried over anhydrous magnesium sulfate. Afier filtration of the
drying agent, the solvent was removed under the vacuum and the oily residue was
dissolved in THF (3 mL) and 3 mL of HCI solution (3.0N) was added. The resuiting
solution was stirred for 2 h at room temperature. Then, it was neutralized with
saturated sodium bicarbonate solution and the organic compound was extracted into
ethyl acetate (3X50 mL). The combined extracts were washed with brine solution and
dried over anhydrous magnesium sulfate. After filtration of the drying agent, the
solvent was removed under the vacuum and the residue was purified by using a
Biotage silica gel column chromatography to obtain 133 mg (36.7% yield) of 4-[2-(3-
methoxyphenyl)-ethoxyl-quinoline-6-carbaldehyde as a light yellow solid: EI-HRMS
/e calcd for CygHs7NOg (M*) 307.1208, found 307.1204.
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SON I To a suspension of pseudothiohydantoin (31 mg, 0.26 mmol),

4-[2-(4 5 fluorophenyl)-ethoxy]-quinoline-6-carbaldehyde (78.85 mg, 0.26

mmol) and sodium acetate (65.71 mg, 0.801 mmol) in xylenes (5 ml-) was

added acetic acid (85 uL) at room temperature. Then, the mixture was
wofhiweatdor 15 h at this time lot of brown suspension was fpomeekefiensy2s

mixture was cooled to room tempefdture and it was diluted with xylenes

and acetonitrile. The solids were collected by filtration and 10 was ed'rt\ﬂvggﬁ?h&

acetBhitrile PreRaraiRnGlgramine bridsHvea e e BRENYARIR
y],gi,@mrggy.g};@g@mmmmmat@solution. The resulting solids were collected
by filtration and washed with water. After drying in air, 40 mg (38.1 %
yield) of 2-amino-5-{4-[2-(4-
fluorophenyl)-ethoxy]zquinolin-g§ ylidine}-thiagql-43o0ne was
isolated as a light brgivn solid:]HRES(+) m/é cal¢tNorC2LH16FN302S
(M+H)+ 394.1020, fbung B
2-Aming;5-14-[2-(3-methsxyphgfiVi)-ethoxyl-au
inglin-6VIfmeth-(Z)-ylidine}-thi H2Ni S
2006/029861. PCT/EP2005/009925 92 a) Preparation of
4-[2-(3-methoxyphenyl)-ethoxy]-quinoline-6-carbaldehyde. N

O~

ciOo\

To a suspension of pseudothiohydantoin (28 mg, 0.24 mmol), 4-[2-(3-
methoxyphenyi)-ethoxyl-quinoline-6-carbaldehyde (74.07 mg, 0.24 mmol) and
sodium acetate (79.08 mg, 0.964) in xylenes (5 mL) was added acetic acid (2 mL) at
room temperature. Then, the mixture was refluxed for 15 h at this time lot of brown
suspension was formed. The mixture was cooled to room temperature and it was
diluted with xylenes and acetonitrile. The solids were collected by filtration and
washed with acetonitrile. Then, the solids were dissolved in THF and neutralized with
saturated sodium carbonate solution, The resulting solids were collected by filtration
and washed with water. After drying in air, 42 mg (43% yield) of 2-amino-5-{4-[2-(3-
methoxyphenyl)-ethoxyl-quinolin-6-ylmeth-(Z)-ylidine}-thiazol-4-one was isolated as a
light brown solid: HRES(+) m/e calcd for CeelygNzO3S (M+H)" 406.1220, found
408.1222.

Example 39
2-[2-Amino-5-[4-( 2 2 orifluoro-ethoxy)-quinolin-6-yimeth-(2)-viidine]-thiazol-4-one

N O
HN=—¢
5
A F
A ONX
NI "
oy



HH N N-1- 5 To a solution of 2-(3-methoxyphenyl)-ethanol (359 mg, 2.36
mmol) in DMF (13 mL) was added sodium hydride (62.3 mg, 2.59 mmol)
at OC and stirred for 15 min at this temperature. Then, a solution of butyl
(4-chloroquinolin-6-ylmethylene)-amine (preparation was described in
wxaimplexdép) (300 mg, 1.18 mmol) in DMF (3 ml-) was added @b@es/09925
After addition, the reaction mixture was allowed to warm to room 10
temperature and stirred for 30 min. During this period, the color of the
solutidn wasreharaiios PbMantine-folBHRIR AnuitherrrshRNhayReANfyimeth-
(ZSAIAD, MirkBRANRR heated to 60C and stirred for 15 h. After cooling to
room temperature, the mixture was diluted with saturated amr(gonium
chloride solution and the organic cognpound was ext ¥1to ethyl
acetgte (3X50 he combined iﬁtracts were washe '

solut F anhydro

thg~dry}#f0 agént, the solvent was removed undgr the vacu d the oily e
residue dissblved in THE L) and 3 mL of HCI solu

was added. TH resulting so(ﬂtit:r%g(:ztih‘éd for 2 h at room F
temperature. Then, it was neutralizeg with saturated sodium bicarbonate

solution and the organic compound was extracted into 20 ethyl acetate

(3X50 mL). The combined extracts were washed wijth brine solutio
criea BRSO US A B G B MRE B R M 26 o
0 2ganimthy thivient Wasrgnde chinudeatidesvdiunB-emdrieecedsiel (@ Twidsmg,

ified by using.a_Bi il "
oo el R Hecol v B0 RBR LR Roromeve
tubetvesysiaer Bretheriedtaridiine S carlesednpirsoneuaifit R min Jomp. the

iRl E Vs 0048 fed Pt HPOR AN BE AR B iR BEh3MhaAS BAd
WO 2006/029861 PCT/EP2005/009925 93 b) Preparation %

: f
satupips sdiim hisalanalg sAHoN QRHET A sHERANEIoN. The solids were
ik () Hliding) -shiezalshan e 2&oNitlile. This solid was treated with

methanol and THF and the suspension was heated with heat gun. After cooiing to
room temperature, the solids were collected by filtration and washed with methanol.
Then, the filtrate was concentrated under the vacuum and the residue was

suspended in acetonitrile and heated with heat gun, After cooing to room temperature,
the solids were collected by filtration and washed with acetonitrile. After drying in air,
15 mg (8.16% yield) of 2-amino-5-{4-(2,2,2-trifluoro-ethoxy)-quinolin-6-yimeth-(Z)-
ylidine}-thiazol-4-one was isolated as an yellow solid: HRES(+) m/e calcd for
C1sH10FsN2028 (M+H)™ 354.0519, found 354.0517.



HZN- </ 011 HS NONHZN-</O SN To a suspension of
pseudothiohydantoin (28 mg, 0.24 mmol), 4-[2-(3- 5
methoxyphenyl)-ethoxy]-quinoline-6-carbaidehyde (74.07 mg, 0.24 mmol)
and sodium acetate (79.08 mg, 0.964) in xylenes (5 mL) was added acetic
Woido(2/apdsyat room temperature. Then, the mixture was reftaxgorfenspBoges
at this time lot of brown suspensior?ivas formed. The mixture was cooled
to room temperature and it was diluted with xylenes and acetonitrile. The
e collected by filtration and 10 washed with acetonitrile. Then,

A-thecolids vEresinsabhetan-HEaianinotiélipedabithiszolf 5B d/ idenemethyl-

ugagpgg%.ecs%%tiqg[;he resulting solids were collected by filtration and
~After drying in air, 42 mg (43% vyield) of

2-amino-5-{4-[2-(3-
methoxyphenyl)-ethoxy]-quiR n-8-yImeth-(2)-ylidine}-thiazol-4-one was
isolated as a light brown solid: HR\)ES ) m/e calcd for C22H19N303S
(M+H)+ 406.1220, found 15 ¢66.1222. Examy
2-trifluoro-ethoxy)-quinolin-
SF O~F F N~

a) Preparation of 5-(4-ethoxy-guinolin-6-yimethylene)-2-thioxo-thiazolidin-4-

one

The suspension of 4-ethoxy-quinoline-6-carbaldehyde (example 3b) (4.0 g, 20
mmol) and rhodanine (2.65 g, 20 mmol) in acetic acid (40 mL) was stirred under
reflux for 12 h. After cooling to room temperature, water (50 mL) was added. The
solid was coliected by filtration, washed with water and dried to obtain 5-[1-quinolin-6-
yl-meth-(Z)-ylidene]-2-thioxo-thiazolidin-4-one (6.3 g, 100%) as a brown solid. LC-MS
m/e 317 (MH™).
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20 WO 2006/029861 PCT/EP2005/009925 94 a) Preparation of
2-amino-5-[4-(2,2,2-trifluoro-ethoxy)-quinolin-6-ylmeth- (2)-ylidine]-th
iazol-4-one.NO FSN~FFNNH\_\F NOxO~Na(OF I1LN O5A
mixture of 4-(2,2,2-trifluoro-ethoxy)-quinoline-6-carbaldehyde (72.99 mg,
®Qa8msrms thiourea (40 mg, 0.52 mmol) and sodium 2-chloroaeetase/ 009925
(61.18 mg, 0.52 mmol) in acetic ackf (1 mL) was placed in a microwave

tube and the microwave tube was sealed and heated to 150C i?ﬁa g%os&e%. |
micrdwarenaraemmh STiAeihens- GHiRAlR Sreeedaian e -foBIRt R aYiazo-

4418 diluted with dichloromethane and 10 saturated sodium bicarbonate

solution to afford a suspension. The solids were collected by filtration and
washed with acetonitrile. This solid™® ?‘\}rgated with methanol and THE
and the suspension was heated wit t gﬁn. After cooling to room

nd heated with heat gun. After
gr\e{ollected by filtration and
washed with acetonitrile. After drymg i¥air, 15 mg (8.16% vyield) of
2-amino-5-[4-(2,2,2-trifluoro-ethoxy)-quinolin-6-ylmeth-(2)-
ylidine]-thiazol-4-one was isolated as an yellow solid: HRES(+) m/e calcd

O Ao TR M s
one (example 40a) (2.4 g, 20 mmol), iodomethane (2.54 mL., 40 mmol) and DIEA
(N,N-diisopropylethylamine) (6.4 mL, 30 mmol) in anhydrous ethanol (70 mL) was
stirred at room temperature for 24 h. After adding water (50 mL), the solid was
collected by filtration, washed with water and dried to give 5-(4-ethoxy-quinolin-6-
yimethylene)-2-methylsulfanyl-thiazol-4-one (5.87 g, 84%) as a yellow sofid. LC-MS
m/e 331 (MH")

c) Preparation of 5-(4-sthoxy-guinolin-6-ylmethylene)-2-{2-(3-fluoro-phenyl)-
ethylaminol-thiazol-4-one

The suspension of 5~(4—eth0xy—quino[in—6—yiﬁéthyiene)—z-meihylsuifanyl-
thiazol-4-one (example 40b) (100 mg, 0.3 mmol), m-fluorophenylethylamine (80 ul,
0.6 mmiol) and DIEA (0.10 mL, 0.6 mmol) in acetoniltile (2 mL) was stirred under at
80°C for 3 h. After cooling to room temperature, the solid was collected by filiration,
washed with a little bit of acetonitrile and dried. Flash chromatography (Merck Silica
gel 60, 230-400 mesh, 0%-5% methanol in methylene chioride in 30 min) afforded 5-
(4-ethoxy-quino!in-G—ylmethylene)~2—[2~(3~ﬂuoro—phenyi)-ethylamino]—thiazoi~4~one (20
mg, 70%) as a light yellow solid: LC-MS m/e 422 (MH).



95 Example 40
4-Ethoxy-6-f2-f2-(34luoro-phenyl)-ethylaminol-4-oxo-4H-thiazol-(5Z)-ylide
nemethyil- guinoline-3-carbonitrile O N \>--N s F N 5 a) Preparation of
5-(4-ethoxy-quinolin-6-ylmethylene)-2-thioxo-thiazolidin-4- one O N >=S
wDoedR2é4e suspension of 4-ethoxy-quinoline-6-carbaldehygdq ta»saispies:s
3b) (4.0 g, 20 mmol) and rhodaning7(2.65 g, 20 mmol) in acetic acid (40
mL) was stirred under reflux for 12 h. After cooling to room temperature,
m@fe(& mL) was added. The solid was collected by filtration, washed
-ylidengi-
%) as a brown

_ﬁmﬂ:&@ws m/e 317 (MH). WO 2006/029861 PCT/EP2005/009925 96
b) Preparation of

5-(4-ethoxy-quinolin-6-ylmethylene)-2-methylsulfanyl-thiazol- 4-one O N

\>--5
N O
/0 T
Ho ey
O\/
N\l

Similar procedure as described in example 40c was used, starting from 5-(4-
ethoxy-quinolin-6-yimethylene)-2-methylsulfanyl-thiazol-4-one {example 40b), 2-(2-
ethoxy-phenyl)-ethylamine and DIEA to give 2-[2-(2-ethoxy-phenyl)-ethylamino]-5-[1-

10 (4-sthoxy-quinolin-8-yl}-meth-(Z)-ylidene]-thiazol-4-one. LC-MS m/e 448 (MH).

Example 42
2-[2-(2-Ethoxy-phenvi)-ethylamino}-5-{1 -(4-sthoxy-quinolin-6-y-meth-(Z)-vlidenel-

thiazol-4-one: compound with methanesulifonic acid

15
—
O
N O
= 3

SN \\S//
~""“OH
O~



S N 5 To the suspension of
5-[1-quinolin-6-yl-meth-(Z)-ylidene]-2-thioxo-thiazolidin-4- one (example
40a) (2.4 g, 20 mmol), iodomethane (2.54 mL, 40 mmol) and DIEA
(N,N-diisopropylethylamine) (6.4 mL, 30 mmol) in anhydrous ethanol (70
waldowasegiirred at room temperature for 24 h. After adding pyaiep4mfa fidohs
the solid was 10 collected by filtratios, washed with water and dried to
give 5-(4-ethoxy-quinolin-6- ylmethylene)-2-methylsulfanyl-thiazol-4-one
(5.6 7Tg, 184%) sy nsjel oh AR Edh mrsg-phesn e eiviaminglSrE At fi6Rer
S RNV AL G- I SHs( emholn ethanol (2 mL
q@%&%ﬁtg%nwthiaz%kl? ﬁaéﬂg blens2ols(@HvREo R e Rbol (2 mL)

ami one The suspension of . ] After stirrin
was(@dsied reiipneRHIN fRsiAyRc o hidmuatin FRARY G Ak g
fofQIR eI 4R (HRBN @113 (B rbl) wasllugdep oyletTilaminti(8Oval diged for
mmol) and DI 0.10mL. 0 ol).in acetoniltile (2 mlL) '
5 3RHEr élf[%sgb@/égls g #gﬁ?ed;gc%ngﬁ%% onraca)rg)(rltnv\f%?rhﬁgaérature,%t\{"jl?gis%gﬁ)lﬁrt \g\}aegher and
ditedleotgivdp {itretiEthowapheayyitinykrrinsi- 6 Addteoe anadiiedryl)-meth-

(2%2@?9%@?%2‘92%@—8%;%%5%@&%&9%@@ra@%@ﬁ@gim@éﬁ’é?so/ﬁgﬁ%yeliow solid

anof in methylene chloride in 30 min) afforded 5-
(Ga-BthSK eu iHotMB (mats (Mid)2-[2-(3-fluoro-phenyl)-ethylamino]-thiaz
ol-4-one (90 mg, 70%) as a light yellow solid: LC-MS m/e 422 (MH+). 25
EWO 2006/029861 PCT/EP2005/009925 97 Example 41 2 f2 (2 Ethoxy

10 vlaminol-5-fl-(4-ethoxy-auinolin-6-vp-meth-(Z)-ylidenel-
othiazhifluons- Dpirdis-2-vi-ethylarmino)-5-11-(4-ethoxy-auinolin-6-yh-meth-{ Z)-
viidenel-thiazol-4-one

\
N /
. . N 0
 —
F H——<
ST
O\/
N ‘
15

Similar procedure as described in example 40c was used, stariing from 5-(4-
ethoxy-quinolin-6-yimethylene)-2-methylsulfanyli-thiazol-4-one (example 40b), 2,2-
Difluoro-2-pyridin-2-yl-ethylamine and DIEA to give 2-(2,2-Difiuoro-2-pyridin-2-yl-
ethylamino)—S-{1-(4~ethoxy—quinoiin~6~yl)-meth~(Z)-ylidene}—thEazot—4~one. LC-MS m/e

20 441 (MHY).
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15

%N O5 Similar procedure as described in example 40c was used, starting
from 5-(4- ethoxy-quinolin-6-ylmethylene)-2-methylsulfanyl-thiazol-4-one
(example 40b), 2-(2- ethoxy-phenyl)-ethylamine and DIEAto give
2-[2-(2-ethoxy-phenyl)-ethylamino]-5-[1 10
Wsethexngpgpainolin-6-yl)-meth-(2)-ylidene]-thiazol-4-one. LCHERRmo4489925
(MH+). Example 42 2 f2 (2 Ethoxy %
phenél)-ethvlaminol-5-fl-(4-ethoxy-auinoIin-6-y|)-meth-(Z)-ylidenel-
ne compound with methanesuifonic acid 15 1:ZaN 0 N--</ O

QMSMEWM&QEW%&VWWEPQ@M#B@M @Bn'bdartkﬂe\dlmmhﬁﬁh

A=-0or mg, 0.13 mmol) in
ethanol (2 ml-) was added methanesulfonlc acid (9.6 uL, 0.14 mmol) in
ethanol (1 mL). After stiering for 30 min, t-butyl methyl ether (5 mL) was
added slowly. The mixture yyas stirred for 5 3 hours. The solid was
collected by filtration & ashed with t-butyl methyl ether and dried to
give 0
2-[2-(2-Ethoxy-phenyl)-ettiylami f[l 4-ethoxy- quo in-6-yi)-meth-
(2)-ylidene]-thiazol-4-one; c%mpdu methaneswf@hic acid as light
yellow solid (66 mg, 91 %). LC-MS m/e 448 (MH+) /Iﬁ\lapample 432 (22
Difluoro 2-py(din-2-vi-ethylamino)-5-11-(4-ethoxy-quinolin-6-vl)-meth-(Z)-
vlidenel-thiazol-4-one N /

Similar procedure as described in example 42 was used, starting from 2-(2,2-
difluoro-2-pyridin-2-yl-ethylamino)-5-[ 1 -(4-ethoxy-quinolin-6-yl)-meth-(Z)-ylidene]-
thiazol-4-one (example 43) and methanesulfonic acid to give 2-(2,2-difluoro-2-pyridin-
2-yl-ethylamino)-5-[1-(4-ethoxy-quinolin-6-yl)-meth-(Z)-ylidene}-thiazol-4-one;
compound with methanesulfonic acid. LC-MS m/e 441 (MH").

Example 45
2-Amino-5-[1-{4-ethoxy-guinolin-6-vi)-meth-(Z)-vlidenel-thiazol-4-one

Similar procedure as described in example 34 was used, starting with 4-
sthoxy-quinoline-6-carbaldehyde (example 3b), 2-amino-thiazol-4-one, sodium



N O FINF 8 15 Similar procedure as described in example 40c was

used, starting from 5-(4-
ethoxy-quinolin-6-ylmethylene)-2-methylsulfanyl-thiazol-4-one (example
40b), 2,2- Difluoro-2-pyridin-2-yl-ethylamine and DIEA to give

R 203skisaro-2-pyridin-2-yl- PCT/EP2005/009925
ethylamino)-5-[i-(4-ethoxy-quinolin-6:4/1)-meth-(Z)-ylidene]-thiazol-4-one.

LC-MS m/e 20 441 (MH+). WO 2006/029861 PCT/EP2005/009925 99
agstaiegdaeetigacid to give 2-Amino-5- [1-(4-ethoxy-quinolin-6-yl)-meth-(£)-

yReByZipyle 090G (- ethoxy-quinaln&v)-meth (2

)- ylidenel-thiazol-4-one; compound with methanesulfonic acid\ 7 /N N O

FF H~j OO S OH N~ 5 Similar procedure as described in example 42
gjse@, startmg from 2- (2 2-

5
2- erImlo.) 5-[1-(4- ethxy qumolln -6- yI) meth -(2)-ylidene]-thiazol-4-o
ne; compound with methgnesulfonic acid. LC-MS mie 441 (MH). Example
F
10 a) Preparation of 2-(4~fluorofpheny!)~cyclopropanecarboxylic acid ethyl ester
0O

o

EDA, Cul, Pd(OAc),, DCM, 80°C

F F

| In an oven-dried two-neck round flask equipped with condenser and Argon
inlet was charged with 40 mL of newly opened anhydrous chioroform. Dry Argon gas

15  was bubbled through the chioroform. copper (1) iodide ( 38mg, 1 mol % ) and
palladium (11 ) acetate ( 45 mg, 1 mol % ) were added to the Chloroform and stirred

at room temperature for 15 minutes under argon, Then 4-flucrostyrene (2.4 mL, 20
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150-NN S--JI\ N Similar procedure as described in example 34 was
used, starting with 4- ethoxy-quinoline-6-carbaldehyde (example 3b),
2-amino-thiazol-4-one, sodium WO 2006/029861 PCT/EP2005/009925
loo acetate and acetic acid to give

wehmimnesdil-(4-ethoxy-quinolin-6-yl)-meth-(2)- ylidene]-thiazoldeeme009925
LC-MS m/e 300 (MH+). Example 485
5-fl-(4-Ethox é{mﬁumolm -6-yl)-meth-(Z)-ylidenel-2-f2-(4-fluoro-phen

mERd bis @Syl mhenitalRsRipEmaes- 280 tihe aRWGFS@.’H%"‘P@Vb%EMEW
dsézio%r&étﬁt@(%@hﬂnybacmrpmarteﬁa,twml@rawdnemabemsedhm;séuu the
Pd(OAc)2, DCM, 80 C F E nanoyendr d two-neck ro S
o RAIB T QU NG THE SR WIS WRA R A o faf overnight
Theewyotipaneittardyanosabibdofonto Brgratgomperature and rotavaped to afford
dark green oil. The residue was diluted with 200mL of ethyl acetate and washed with
saturated sodium bicarbonate aqueous solution (1 x 50mL), water (1 x 50 mL) and
brine ( 1 x 50 mL.) respectively. The ethyl acetate layer was dried over Sodium
sulfate and concentrated to give 5 gram of light brown oll as crude product, which
was purified with flash chromatography ( 40 gram prepacked column by Isco, Inc.,
230-400 rnesh, eluants; 0-20% ethyl acetate in hexanes ) to obtain 2.825 grams of
the desired product as clear oil. The trans configuration of the structure was
confirmed by NOE of 'H NMR, yield = 62%.

b) Preparation of 2-(4-fluoro-phenyl}-cyclopropanecarboxylic acid
Q 0
o OH

LiOH, MeOH / H,0, 80 °C

Y

In a round flask was charged with 2-(4-fluoro-phenyl)-cyclopropanecarboxylic
acid ethyl ester (1700mg, 8.16mmol), lithium monohydrate ( 1370 mg, 32.7mmei ),
methanol (25mL ) and water (10 mL ). The mixture was heated at 80°C for 2 hours.
The reaction mixture was rotavaped. The residue was neutralized with 4N
hydrochloric acid and extracted with dichloromethane. The dichloromethane layer
was washed with brine, dried over sodium sulfate and evaporated to give 1.81 grams
of white solid as desired product. LC-MS m/e 179 (MH). |
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15

15 was bubbled through the chloroform. copper (1) iodide ( 38mg, 1 mol
%) and palladium (1) acetate (45 mg, 1 mol % ) were added to the
Chloroform and stirred at room temperature for 15 minutes under argon.
Then 4-fluorostyrene (2.4 mL, 20 WO 2006/029861 PCT/EP2005/009925
wokdnaeladp 20 mL of dry chloroform was added to the abqyg s@Hsti9hsers
Finally ethyl diazoacetate (8.3 mL,180 mmol) in 10 mL of chloroform was
added dropwise to the reaction mixture over 2 hour. The reaction mixture
was bpd&teshat8dCHifdddinigbtphEny hexyciopropixitearprmpic asiddaibiky!
to roggq%pmperature and rotavaped to afford 5 dark green oil. The residue
was diluted with 200mL of ethyl acetate and washed with saturated
sodium bicarbonate aqueous solution (1 x 50mL), water (1 x 50 mLY a
brine (1 x 50 mL) respectively. The ethyl acetate layer was drigd ov
Sodium sulfage and concentrated to give 5 gram of light browrhpil-@
crude productiiwhich was purified with flash chromatography, (/40 gram
olum@iy Isco, Inc., 10 230-400 mesh, eIu. -20% ethyl
acetate Iy hexanes) to obtain 2.625 grams of the desired product as clear
oil. The tfans configuratidPFstAhENuS@Pe was confirmed by NOE of 1H

NMR, 62%. b)Preparation ot~

oro-phenyl)-cyclopropanecarboxylic acid 0 O
30 5F F Inaround flask was charged with
2-(4-fluoro-phenyl)-cyclopropanecarboxylic acid ethyl esger (1700mg,

8.16mm<ﬁ), lithium monohydrate ( 1370 mg, 32.7mmol), ‘methanol (25mL)

and water (10 L, The ig G as Aeaies a4 B0 deh Tnhaas 2Adioed with 2

reaction mixture was rotavaped. The residue was neutralized with

> resli N
(Grijursermbre koY sRareranetaP AR CiR RO GrrBhne” T AENOY and Wit-butanol
(shoblergethanaiiayer waeH wARREe VBt N MiphisiedotvspboriLazidal{@d24 mL,
ﬁngcsvv% g %aéggé ()dr%lgv%islé c1> #18%ove mixture. The reaction mixture was stirred at

room temperature for 30 minutes and then was heated at 80 °C for ovemnight. The

OH, MeOH /

reaction mixture was concentrated by rotavaping. Scdium bicarbonate agueous
solution (15 mL, 10 % w/v ) was added to the above residue and stirred at room
temperature for 0.5 hours, It was extracted with diethy! ether (3 x 50 mL} then. The
gther iayérs were combined, dried over sodium sulfate and concentrated. The crude
product was purified with flash chromatography (40 gram prepacked column by 1sco,
Inc., 230-400 mesh, eluant; 0-20% ethyl acetate in hexanes) to afford 364 mg of
white solid as the desired product. Two peaks were observed with chirai HPLC (equal

amounts but the opposite optical rotation). Yield = 62%.
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of white solid as desired product. LC-MS m/e 179 (MH). WO 2006/029861
PCT/EP2005/009925 102 c) Preparation of
[2-(4-fluoro-phenyl)-cyclopropyl]-carbamic acid tert-butyl ester O K O ~-O
OH N DPPA, EtN, 90 C F F In a round flask equipped with condenser
wod@sgamsmlet was charged with 2- 5 PCT/EP2005/009925
(4-fluoro-phenyl)-cyclopropanecarbt®ylic acid (322mg, 1.79 mmol) and
tert-butanol (3000 % The mixture was warmed t

Diph&h yﬁiﬁ@%ﬁﬁﬂ?l"i dé-{oorsaphgnyy; QVQEW%M% dropwise to the
above mixture. The reactign mixture was stirred at room temperature for
30 minutes and then was hgated at 90 C for overnight. The reaction
mixture was concentrated y rotavaping. Sodium bicarbonate aqueous 10
solution (15 mL, 10 % xv/v) was added to the above residue and stirred at
room temperature féd 0.5 hours. It was extracted with dieth I[\ﬁther (3x50
ml-) then. The er IayersA/KF: %npﬁgg p]%d overlum ulfate and
concentrated. The crude mﬂm@&w&%—w&h flashjchromatography
(40 gram prepacked column byotsdempret®80-400 mesh, eluarit®®-20%
ethyl acetate danes) to afford 364 mg of 15 white d}as the desired
product. Twopeaks were observed with chiral HPLC al amounts but
the opposite optical rotation). Yield = 62%. WO 2006/029861
PCT/EP2005/009925 103 d) Preparation of =

2-(4-fluoro-phenyl)-cyclopropylamine O k~_O
In a round flask was added [2-(4-fluoro-phenyl)-cyclopropyll-carbamic acid tert-

butyl ester (350 mg) and 4N HCI in 1,4-dioxane (3 mL ) for 2 hours. The reaction
mixture was concentrated by rotavaping to obtain the crude product of 270 mg as
white solid, LC-MS m/e 152 (MH"). The crude product was directly used for next step.

e) Preparation of 2-[2-{(4-fluoro-phenyl)-cyclopropylaminol-thiazol-4-one

NH

2

8 .
§ \;, el HgCl,, CH,CN

OJ\/S T 0°C to room tempraiure

HN
F 7 N
| o)

in a three-neck flask equipped with argon inlet was charged with rhodanine
(200mg, 1.5 mmol, 1.4eq), anhydrous Acetonitrile (5 mL), 2-(4-fluoro-phenyl)-
cyclopropylamine HCI salt (200 mg, 1.1 mmol, 1eq) and diisopropylehtylamine (0.58
mL, 3 eq). The mixture was cooled to 0 °C and mercury (l1) chloride (376 mg, 1.3 eq)
was added. The reaction mixture waé stirred at 0 °C for 30 minutes and room

temperature for another 1.5 hours. The reaction mixture was filtered through a celite
cake and washed with dichloromethane (3 x 20mL), methano! (3 x 20 mL) and diethyl
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N NH2 4N HCI in 1,4-dioxane room temprature HCI F F In a round flask
was added [2-(4-fluoro-phenyl)-cyclopropyl]-carbamic acid tert butyl ester
(350 mg) and 4N HCI in 1,4-dioxane (3 mL) for 2 hours. The reaction 5
mixture was concentrated by rotavaping to obtain the crude product of 270

wakasosdaite solid. LC-MS mle 152 (MW). The crude produgt-yyas:aianiy:s
used for next step. e) Preparation o#+

2-[2-(4-fluoro-phenyl)-cyclopropylamino]-thiazol-4-one NH2 NS HCI

ethig iy EHBEN ThsTiltals @bbrsiingmaliiensvrie epminagand
; ' BraSRdNRbMRS. N easwiiEedaritdy flash

Ccﬁéo%grt%?%é%ﬁlﬁmﬁﬁ%\%ﬁ%&rousﬁ%mitriI.eaéS m # Sluant: O-
clromAaBRREKEAY I RILRIBRAS R ARETE PYARTS ?«né LT
1 GAGIEAPEO PY IEkybAGHREHEhEBtonbidre B6Ting ofiptune praducdolée sirgcture

C and.mercury. (1, ide (37 .3.€! d '
R R R T
patathef s dmamtioMees.edetibr iiXkure was filtered through a celite cake

and washed with dichloromethane (3 x 20mL), methanol (3 x 20 mL) and

diethyl WO 2006/029861 PCT/EP2005/009925 104 ether (3 x 2Q mL,).
The ﬁ)trﬁt@%ﬁ@ﬁ\%ﬁiﬁdk@uﬁ%ﬁ@@%@?ﬁ%ﬁ%’&"gﬁa’%@%ﬁ f?&%&“"“f'”"r"“

pﬁgw%gp ehiidid@inreticinéhe crude was purified by flash
chromatography (40 gram prepacked column by Isco, Inc., 230-400 mesh,
eluant: 0- 10% methanol in dichloromethane) to obtain 136 mg of pure
prod(itic Eirailstrpotoasiraas dentithrstin/RKaIRPIINR WS aisgtH R ENgith 4-

e %%cy:rc{ﬂﬁnsmg-léjg%gam&é']ﬁxample 3b), 2-[2-(4-fluoro-phenyl)-
cyclopropylamino]-thiazol-4-one, sodium acetate and acetic acid to give 5-[1-(4-
eihoxy—quinoiin—ﬁ-yi)-meth»(Z)uylidene]-2—[2—(4—fiuoro~phenyl)~cyciopropylamino]—
thiazol-4-one. LC-MS m/e 434.5 (MH").

Example 47
2. Amino-5-11J4-(piberidin-4-yloxy)-quinolin-6-y{]-meth-(Z)-vlidenel-thiazol-4-one
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pattern of two enantiomors. Yield = 51 % f) Preparation of
5-[1-(4-ethoxy-quinolin-6-yl)-meth-(Z)-ylidene]-2-[2-(4-fiuoro-
phenyl)-cyclopropylam i no]-thiazol-4-one 10 The similar procedure as
described in example 35 was used, starting with 4-
vathex/egiugiioline-6-carbaldehyde (example 3b), 2-[2-(4-fluoge-pheadbnosers
cyclopropylamino]-thiazol-4-one, sedium acetate and acetic acid to give
5-[1-(4- ethoxy-qu - o
inolin)@Rydpanetion 2f-¢itheinsioaqraiitiortrepipsidierpresyrante el et
bu}ﬂi %—tA-one. LC-MS We 434.5 (MHO}. Example 47 2 Amino 5 [1
-(piperidin-4-vloxy)-quinolin-6-yil-meth-(Z)-ylidenel-thiazol-4-one O--(
.NH 00 CN/T--,y N S---k 20 NH2 WO 2006/029861
PCT/EP2005/009925 1.05 a) Preparation of
4-(6-iodo-quino|in-4-y|oxy)-piperidine-I-carboxyIic;ftert- butyl ester NO
O"'~ N 5 The mixture of 4-chloro-6-iodo-quinoltpe (217.5 mg, 1 mmol,
prepared by similar procedure to example 1 e
4-hydroxy-piperidine-I-carboxylic acid tert bu
and 1-tert-butyl-2,2,4,4-pentakis(dime

| esfar (150mg, 0.75 mmol),
lamino)-2 X5, 4% 5-

The mixture of 4-chioro-6-iodo-quinoline (217.5 mg, 1 mmol, pfepared by
similar procedure to example 1e), 4-hydroxy-piperidine-1-carboxylic acid tert-butyl
ester (150mg, 0.75 mmol), and 1-tert-butyl-2,2,4,4-pentakis(dimethylamino)-2 A%, an 5
catenadi(phosphazene) in tetrahdyrofuran (2M, 0.75 mi, 1.5 mmeol) in acetonitrile (3.5
ml) was stirred at 100°C for 30 min in microwave instrument (Personal Chemistry).
After cooling the reaction, the solvent was evaporated, followed by addition of water,
some of sodium carbonate saturated solution. The resulting solution was extracted
with dimethylene chioride three times. The combined organic layer was dried over
the brain, sodium sulfate, then evaporated to give a reddish gel. Flash
chromatography (Merck silica gel 60, 230-400 mesh, 0%-3% methanol in
dichloromethane for 30 min) afforded 4-{6-iodo-quinofin-4-yloxy)-piperidine-1-
carboxylic acid fert-butyl ester (262.5 mg, 77%) as A light yellow solid. L C-MS m/e
455 (MH™).



catenadi(phosphazene) in tetrahdyrofuran (2M, 0.75 ml, 1.5 mmol) in

acetonitrile (3.5 10 ml) was stirred at 100C for 30 min in microwave

instrument (Personal Chemistry). After cooling the reaction, the solvent

was evaporated, followed by addition of water, some of sodium carbonate
veatenatedssolution. The resulting solution was extracted withcdiretivgiene2s

chloride three times. The combined®rganic layer was dried over the

brain, sodium sulfate, then evaporated to give a reddish gel. Flash 1 .

chr o R AR B0 T ATt B s B A fort

pudlicBiggpmethane for 30 min) afforded
-(6-iodo-quinolin-4-yloxy)-piperidine-1- carboxylic acid tent-butyl ester

(262.5 mg, 77%) as A light yellow solid. LC-MS We 455 (MH+). 20 25

WO 2006/029861 PCT/EP2005/009925 106 b) Preparation of

4-(6-formyl-quinoIin-4-y|oxy)-piperidine-l-carboxylicﬁ{tert- butyl ester

N~O O~ O HN 5 The similar procedure as descfibed in Example | Ob

was used, starting from 4- (6-iodo-quinolinz4<ylo iperidine-1-carboxylic

acid tert-butyl ester (example 48a), diphenylprppyl pHsophine, palladium

acetate, triethyl amine, and trihexylsilanein aghydrous DMF (25 ml) was

charged with carbon mofoxide at 75'gsi to give 4-(6 10

formyl-quinolin-4-yloxy)-piperidi rboxylic acid tent butyl ester.

LC-MS We 357 (MHH).

The similar procedure as described in Example 10b was used, starting from 4-
(6-iodo-quinolin-4-yloxy)-piperidine-1-carboxylic acid tert-butyl ester (example 48a),
diphenylpropyl phsophine, paliadium acetate, triethyi amine, and trihexylsilane in
anhydrous DMF (25 ml) was charged with carbon monoxide at 75 psi to give 4-(6-
formyl-quinolin-4-yloxy)-piperidine-1-carboxylic acid tert-butyt ester. LC-MS m/e 357
(MH™Y).

4-{6~[2—Aminon4—oxo-4H»thiazo!—(52)~y!idenemethyi]—-quinoEin~4—y!oxy}-

piperidine-1-carboxylic acid fer-butyl ester

O T
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4-[6-[2-Amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-quinolin-4-yloxy)-
piperidine-l-carboxylic acid tert-butyl ester 15 -j- O-CIN O O S NH2 WO
2006/029861 PCT/EP2005/009925 107 The similar procedure as
described in example 35 was used, starting from 4-
WO tonamydegainolin-4-yloxy)-piperidine-I-carboxylic acid tent-patlykegien09925
2-Amino- thiazol-4-one (example 488), sodium acetate and acetic acid to
obtain 4-{6-[2-amino-

A-oxJ ARSI ORESOAARRS PR IR BIRMPGI SR VBT S RAnSIRERG R 4
s et oo

ash “chromatogr erck silica , -400 me %:-5% .y
R CHRTIORARH S 0P 25 CE0 G SRS (o {2-amino
4245 et [4EDindiddimemetoyiaginntitid-6rofyingipeRingid eprs pengisoreid
4- 10, - . 5-A" L i
SRR e 08 emmsendh o
chysimaingiaplowMpisksilise actaPpsRieAtmash Bityd iR R 0.15

MR Highemmehane (&-mB was issigwith, hydrogen chloride (in
1,4-dioxane, 4M, 1 ml)

2-Amino-5-{1 —[4—(piperidin-4—yloxy)—quinoiin~6-yi]~meth»(2)—y[idene]—thiazoi~4-
one

The suspension of 4-{6-[2-amino-4-0x0-4 H-thiazol-(5Z)-ylidenemethyl}-
quinolin-4-yloxy}-piperidine-1-carboxylic acid tert-butyl ester (70 mg, 0.15 mmol) in
dichloromethane (1 ml) was treated with hydrogen chioride (in 1,4-dioxane, 4M, 1ml)
for 1.5 hr at room temperature, After removing the solvent, the obtained solid was
treated with either. lon exchange exiraction chromatography (Cation exchanger:
benenesulfonic acid, 2 g/6 mi, 1M ammonia in methanol and dichloromethane)
afforded the free base form of 2-Amino-5-{1-[4-(piperidin-4-yloxy)-quinolin-6-yl}-meth-
(Z)-ylidene}-thiazol-4-one. LC-MS m/e 355 (MH").



15 for 1.5 hr at room temperature. After removing the solvent, the
obtained solid was treated with either. lon exchange extraction
chromatography (Cation exchanger: benenesulfonic acid, 2 g/6 ml, 1 M
ammonia in methanol and dichloromethane) afforded the free base form
vob Zedamipgsb-[1-[4-(piperidin-4-yloxy)-quinolin-6-yl]-meth-  pcr/ep200s/009925
(2)-ylidene]-thiazol-4-one. LC-MS e 355 (MH+). 20 WO 2006/029861
PCT/EP2005/009925 108 Example 48 5414441
Exacetel45ipe(din-4-yloxy)-quinofin-6-yl]-meth-(Z)-ylidenel-2-amino-thiazol-4
5.1 208 AN B Miin A ANNHRinRikle-SHsRension-eldene]-2-amino-thiazol-4-
Z-anno-5-[1-[4-(pipe(din-4-yloxy)-quinolin-6-yl]-meth-(Z)-
Ohfidene]-thiazol-4-one (223 mg, 0.63 mmol, example 48) and
diisopropylethyl amine(1.4 ml, 7.9 mmo() in anhydrous dichloromethane
and dimethyl formamide (1:1, 8 ml) wasjfooled to 0C, followed by slow
addition of acetyl chloride (54 myg, 0°6$"10 mmol) in dichloromethane (0.5
ml). The resulting solution was then warmed up to room temperature for 1
hr. Both 5-[1-[4-(1-Acetyl-piggTidir-4-yloxy)-quidofin-6-yl]-

el v N
quinoIin-6-yi]-meth-(Z)-yIi ikydrg-thiazol-2-yl}-acetamide
were obtained. Then the sojytionmvras treated wi dium hydroxide (aq.,
1 N, 7 ml) at 15 room temperature for overnight. Aftee removing the
solvents, a yellow solid was collected. HPLC (YMC C18, 2%-60%

CH3CN/H20 in 20 min, float rate 20 ml/min) o
The suspension of 2-amino-5-[1-{4-{piperidin-4-yloxy)-quinolin-6-yl}-meth-(Z)-

ylidene)-thiazol-4-one (223 mg, 0.63 mmol, example 48) and diisopropylethyl
amine(1.4 ml, 7.9 mmol) in anhydrous dichloromethane and dimethyl formamide (1:1,
8 ml) was cooled to 0°C, followed by slow addition of acetyl chloride (54 mg, 0.69
mmol) in dichloromethane (0.5 ml). The resulting solution was then warmed up to
room temperature for 1 hr. Both 5-[1 -[4-(1-Acetyl-piperidin-4-yloxy)-quinolin-6-yl}-
meth-(Z)-ylidenel-2-amino-thiazol-4-one and N-{5-{1-{4-(1 -acetyl-pipetidin-4-yloxy)-
quinolEn—6-yl]—meth~(Z)—ylidene]—4-oxo~4,5-dihydro~thiazoi-2—yl}—acetamide were
obtained. Then the solution was treated with sodium hydroxide (aq., 1 N, 7 ml) at
room temperature for overnight. After removing the solvents, a yellow solid was
coliected, HPLC (YMC €18, 2%-60% CHaCN/H20 in 20 min, float rate 20 ml/min)
afforded 5-[1-[4-(1 -acetyl-piperidin-4-yloxy)-quinolin-8-yl}-meth-(Z)-ylidens]-2-amino-
thiazol-4-one (76 mg, 30%) as light yellow solid. LC-MS m/e 397 (MH).

Example 49
Pharmacoiogical Assays

The pharmacolegical properties of the compounds of this invention may be
confirmed by a number of pharmacological assays. The exemplified pharmacological
assays which follow have been carried out with the compounds according fo the
invention and their salts. The compounds of the invention exhibited CDK1/Cyclin B
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afforded
5-[1-[4-(1-acetyl-piperidin-4-yloxy)-quinofin-6-yl]-meth-(Z)-ylidene]-2-amin
o- thiazol-4-one (76 mg, 30%) as light yellow solid. LC-MS We 397 (MH+).
20 Example 49 Pharmacological Assays The pharmacological properties
vof theseesspounds of this invention may be confirmed by a poviyen@foneezs
pharmacological assays. The exemplified pharmacological 25 assays
which follow have been carried out with the compounds according to the

ackiwamith Khuahes shlesshencempdlindbisrinanssitien BahHiegihese
oG SlnrB WR2RPHIIBRBHBKRRT/ER2905/009925 109 activity with

Ki'values of less than 5.0 pM. This demonstrates that all of these
compounds were qctive to inhibit CDK1/Cyclin B. To determine inhibition
of CB Liativiineaithitiolnsh BiateT Ac(NEN EhhddiElas Riaate (BTttdfe

assay or HTRF ass d. Both t Ki
SR U B AEHNT A LA etk Bl e e
asylinBd@ShrdpdR)AndiRDEdoom bR driesan GRIISVIES FRerrplperSST-
c@i%\%jﬁsﬁxc%@%n@ HBRA ARG Bayies fplisga ahiMsdising s HRystervided by
. Protéins we

e co- expressed in High FiveT" insect cells and the
DroMphismeabiieriBavi GolaansidRoissnsiaee BsiPREIRRE Y o
efsﬁéﬂb%\&éﬁ% r)ﬁbw g&%ﬁ%@@&g&ﬂ%gﬂbeﬁdﬂaﬁﬂmmw.peﬁMd@ml gk@adhione

, - . A 6x-Histidine tagged truncate f reti
SERIRITCIRNS Uoh T 8o A GNe ) SIS TEPHipeT [ afien) . W,
eGIDKCHT Y olis By s S0y 116, ek irestiniiviplataggewsipeateddany gretinoblasioma
ronica Sullivan, ' .
RS e Rensonrion
assayréhsubgirassifor ma@@m@@ﬁaﬁwﬁ?%@@@/@éqqm&%@ﬂéﬁ%‘%mm of
MoWediPIorBRIGY, YRlcRERELEEMINEATE; Bdand tadefeCmcemiiddKingdom).

therein). The eXpressi f the 62Kd tei d ]
THSTED WalRibie R SHPRIAN S0 PR BRI bk By w0 and

stenisatmn. andipetisioation B4s @mmpusay-smwlmtemfmsemd
thae!’\gi_r%‘)h ted A0A10SE. of the 62Kd protein was under the control of an IPTG
inducible promoter in an M15 E. coli strain. Cells were lysed by sonication and
purification was carried out by binding lysates at pH 8.0 to a Ni-chelated agarose
column pretreated with 1 mM imidazole. The resin was then washed several times
with incrementally decreasing pH buffers to pH 6.0, and ejuted with 500 mivi
imidazole. Eluted protein was dialysed against 20 mM HEPES pH 7.5, 30% glycerol,
200 mM NaCl, and 1 mM DTT. Purified Rb fusion protein stocks were quantitated for

protein concentration, aliquoted, and stored at -70°C.

For the FlashPlate kinase assay, 96-well FlashPlates were coated with Rb
protein at 10 pg/mi, using 100 yl per well. Plates were incubated at 4°C overnight or
at room temperature for 3 hours on a shaker. To control for nonspecific
phosphorylation, one row of wells was coated with 100 pl/well coating buffer (20 mM
HEPES, 0.2 M NaCl). Plates were then washed twice with wash buffer (0.01 Yo
Tween 20 in phosphate-bufiered saline). Compounds 1o be tesied (“test

compounds”) were added o the wells at 5x final concentration. Reactions were
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20 column pretreated with 1 mM imidazole. The resin was then washed
several times with incrementally decreasing pH buffers to pH 6.0, and
eluted with 500 mM imidazole. Eluted protein was dialysed against 20
mM HEPES pH 7.5, 30% glycerol, 200 mM NaCl, and 1 mM DTT.
waribieghBksfusion protein stocks were quantitated for protef/ep2o05/009925
concentration, aliquoted, and storediat -70C. 25 For the FlashPlate kinase
assay, 96-well FlashPlates were coated with Rb protein at 10 pg/ml,
infisiegt LUOTpeRWelafiiien G142 HhieRaien BV (EaRkhigRP 5 R SOM MaCk:
o soBReHRlds-fon RS PR 3 phekatr To senimbiapeRsREEGTicient amount of
phosphorylation, one row of wells was coated with 100 pl/well co§tin
l%(%ewere

CROMR? LONM SRR YA FREN PIRADRG LTER R e
inlithaysasht bodier Ebuneres Stalcephasphatintielerbthsalive)e washed four

C ds to he tested ("t " .

BT SR e e o I S B R SERLRH counter
(FRCHAEPPB0BI006026., DXvindtiatGeone ithin cthat@aiganionipitoppt&dction
pﬁ?ﬂr% 0 MMoHERES: 2% TMMBE 85 1R0RRMTMes TRk a8V WhsldMermined

M 33P-ATP) and a sufficient amount of enzyme to give counts
ageaidRgdaihedeiauing iPEBYGe background. Plates were incubated at
room temperature on a shaker for 30 minutes. Plates were washed four 5
times with the wash buffer, sealedt argd counted on the TonT%ount
scintillation counte?D ackard Iﬂw§tm%%¢%r6ﬁ, IL]. The
percent inhibition of Rb phosphorykitbn pamgeieddia measure of the
inhibition of CDK activity, was determined according to the following
formula: 10 100 x 1 - test comPound - nonspecific total - nonspecific

wheravitee desisoumrpirdersiarie WAIGEEs FRYTE PRI phihp st

&E%%@,&damﬁ%@%ﬂwae@ag@mpﬁ pehRNERMIAEN No
15 CDK1/Cyclin B, etc. ddeo[,t &21 ';t(%tal" ef%rs to the avera

RinGis., was ’a\gggd? and e

when no compound was added. The ICsp value is the concentration of test

ers 10 the average CBLMS per minute
compound that reduces by 50% the protein-kinase induced incorporation of the
radiolabel under the fest conditions described. The value of the inhibitor constant Ki is
calculated by the following: Ki = 1C50/(1 + [S)Km), where [S] is the ATP
concentration and Km is Michaelis constant.

The Homogeneous Time Resolved Fluorescence (HTRF) kinase assay was
carried out in 96-well polypropylene plates (BD Biosciences, Bedford, MA). Test
compounds were first dissolved in DMSO, and then diluted in kinase assay buffer 1
(25 mM HEPES, pH7.0, 8 mM MgClz, 1.5 mM DTT, and 162 uM ATP) with DMSO
concentration at 15%. The CDK1/Cyclin B enzyme was diluted in kinase assay buffer
2 (25 mM HEPES, pH 7.0, 8 mM MgClz, 0.003% Tween 20, 0.045 % BSA, 1.5 mM
DTT, and 0.338 uM Rb protein). To initiate the kinase reaction, 20 ul. of compound
solution was mixed with 40 ul. of CDK1/Cyclin B solution in assay plates with final
concentration of CDK1/Cyclin B and Rb at 0.1 ug/mtL and 0.113 pM, respectively, and
incubated at 372C for 30 min. 15 pl. of anti-phospho-Rb (Ser 780) antibody (Cell
Signaling Technology, Beverly, MA,} was added with a 1:7692 dilution of the antibody.
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when no compound was added. The IC50 value is the concentration of
test compound that reduces by 50% the protein-kinase induced
incorporation of the radiolabel under the test conditions described. The
value of the inhibitor constant Ki is calculated by the following: Ki =
Wabtdotops]/Km), where [S] is the ATP 20 concentration angtifmeisosoove2s
Michaelis constant. The Homogenetiis Time Resolved Fluorescence
(HTRF) kinase assay was_carried out in 96-well polypropylene platesngD
Ingibatiendeas Mfﬁk&%ﬁﬁ@éﬁf&ﬁﬁﬁ%ﬁﬂ@ﬂ/b’égé?‘ﬂﬂsﬁh%goﬁ}éﬂvi?\w labeled
aRMsPitagd thamalicteriHEkasw asaepulfay 4rabLadMd/ahiiboEpconjugated

pH7.0,,8 mM MgClI2, 1.5 mM DTT, and 162 sM ATP) with 0]
SR RITb IR 808V 4RI 5N RT3 Lo e ek ded to the
watisayriouffetiod (@8srobhitERE St P or aumolitandC 2jr0. ¢03be Taropletig) of the
. 0.045.% BSA, 1.5 mM,.DTT..and 0. ej initi
i SR e B R
pOBIDpdirBsEisiominl aseppiiedsGrthingaNY0 eodceat afichfsorescent
plaRKAGHF IR BadiRD ahfleAURLABEDN 30 SRRRSSHVELL AR of 665/615

Incubated at 37C for 30 min. 15 pL of anti-phospho-Rb (Ser 780) antibody
N®ell Signaling Technology, Beverly, MA,) was added with a 1:7692

dilution of the antibody. WO 2006/029861 PCT/EP2005/009925 111

Incubation was continu oC far 25.mjn,.after which LAN .

024 RASEIEE S LR ISR Ban B AR & ol ¥lor e
sahipdi i aiteiboidhisdnjugdien rapgderkbim balid SHRD o itraizeHlQ00 pM.
PerkinE| k y\é%l élg;{ M Lgvg{gmgm:the wells. Incubation was
Sgggg@i%%towcﬁr an%th@r 40 min. At the completion of the 5

incubation, 35 L of reaction mixture was transferred to fresh 384-well

black polystyren¢ plates Exampg Incorpgrated, Corndnguili)Y) and read on

a fluorescent plemdemww
emission wavelength of 665/815 nm. 10 [Ki values show g CDK1/Cyglin

B activity that applied to compounds of the subject mattas of this invention
ranges from about-6-00% p!‘v’!1*ge abeut-b-0P0-pM-

0.21
20 0.032
25 0.34
30 | 0.281
35 - 0.0372

40 0.013




“Specific data for some examples are as follows: Example Ki (pM) 5 0.039
101.185 150.21 200.032 250.34 300.281 350.0372 400.013 112
Claims 1 A compound of the formula: NO Ham/R1 N Sil R4 NY
wherein R, is hydrogen, lower alkyl, aryloxy-lower alkyl, lower
alkoxy-lower alkyl or; -C(O)O[CH2CH20OIP R9 or-[CH2CH20l,, R8; or
R2-(X) X is lower alkylene, hydroxy-lower alkylene, cyclolower alkylene,
aryl-lower alkylene, carboxy-lower al*%ene, amido-lower alkylene, mono-
or di- halo lower alkylene, amino-lower alkylene, mono- or di- lower alkyl

Caainiiso lower alkylene or imido-lower alkylene; R2 is R5

1. A compound of the formuia:
H __</N ©
N
R1/ I
I
R4
Ns
wherein

R, is hydrogen, lower alkyl, aryloxy-lower alkyl, lower alkoxy-lower alky! or;
-C(O)OI[CH,CH,0}-Rs or ~[CH,CH,0}~Rs; or Ro~(X)y-

X is lower alkyiene, hydroxy-lower atkylene, cyclolower alkylene, aryl-lower
alkylene, carboxy-lower alkylene, amido-lower alkylene, mono- or di- halo lower
alkylene, amino-lower alkylene, mono- or di- lower alkyl amino lower alkylene or

imido-lower alkylene;

R.is

.E is an aryl ring; a cyciolower alkyl ring containing from 3 to 6 carbon

atoms; a 4 to 6 membered heterocycloalkyl ring containing from 3 fo 5 carbon
atoms and from 1 to 2 hetero atoms selected from the group consisting of
oxygen, nitrogen and sulfur; or a 5 or 6 membered heteroaromatic ring



R6 P R7 is an aryl ring; a cyclolower alkyl ring containing from 3 to 6
carbon atoms; a 4 to 6 membered heterocycloalkyl ring containing from 3
to 5 carbon atoms and from 1 to 2 hetero atoms selected from the group
consisting of oxygen, nitrogen and sulfur; or a 5 or 6 membered
heteroaromatic ring 113 containing from 1 to 2 hetero atoms selected
from the group consisting of oxygen, sulfur and nitrogen; R5, R6 and R7
are independently selected from the g{g p consisting of hydroxy, lower
alkyl sulfone, hydroxy-lower alkyl, hydrogen, lower alkyl, halogen, perfluro-
lower adayhittnyeroatkDxy 2 igtisto, aoaisasdbd uer talkytaupigmsaringien

two of ;Qse%ug%g%%sﬁ% rgs and R7 are substituted on adjacent carbon
atoms ontrin these tWo substituents can be taken together with

their anaE%w%ﬁaemdea?aeepamﬁ@@éﬁﬁbﬁrmmqmﬂﬁgoasﬂagsof hydroxy,
membiexast apgiaioeeatodreiagiondr akg, Wﬂﬁ@ddﬂ@%@@}’&lgw rﬁwﬂuron
or a 4 8 MEmNeied BRIS 090%%395 g brs@q%e tPé&g’ %LR%”‘V% g Qwo of

said heteroaromatlc ring containin ero atoms se ec

from tﬁ*éegﬁ*&%feeﬁtﬁ&m&ecﬂr&ﬁgéfﬁ Wébtét?épﬁmﬁxacmﬁ@mﬂ@mé on ring
-(CH2 -(O)k(CH2CH20)y R10, Rib R1~/R (CH,),-(%k- -S-R12 or
_04CHAR/LAheRd avis subsiityiritsgyan bpdiakekybgetpeontaitiing ddaedteBached

carbon 2iR%temé {0ErMemBgIeddeterery tlie Aok r&g&ae@nmrm a4to

3 to 5 carbon atoms and from 1 to 2 hetero atoms selected from thée
aroup EOPETRRIE PSRRI ORI T A iGN MEFIos 46 BeMeEETae ring

heterosashhataratygicalyhiimg gridosaid heteroaromatic ring containing from 1 to 2
hetero atoms selected from the group consisting of oxygen, nitrogen or sulfur;

15
R, is halo, -(CHz)m-N/ . ~(0)(CH,CH,0) Ry,

Ry
@7 O —s— Rz or -O-(CHy), Ry,
R

18

: is an aryl ring; a cycloalky! ring containing from 3 to 6 carbon atoms;

a 4 to 6 membered heterocyclic alkyl ring containing from 3 to 5 carbon atoms
and from 1 to 2 hetero atoms selected from the group consisting of oxygen,
suifur and nitrogen; or a 5 to 8 membered heteroaromatic ring containing from 1
to 2 hetro atoms selected from the group consisting of oxygen sulfur and
nitrogen;

Rs, Rs, Ry1, Rys and Ryg are independently hydrogen or lower alkyl;

Ric and Ry, are loweralkyl;



to 2 hetro atoms selected from the group consisting of oxygen sulfur and
nitrogen; R8, R9, R11, R15 and R16 are independently hydrogen or lower
alkyl; R10 and R12, are loweralkyl; 114 R14 is perfuro lower alkyl or -N
R15 R16; -(CH2)z ~~ -OR11. R17 and R16 are independently hydrogen,
lower alkyl, or 0 n and k are integers from 0 to 1; m, w, y and z are
integers from 0 to 3; p is an integer from O to 6; and v and t are integers
from 1 to 6; or pharmaceutically acceptable salts thereof. 2. The
compound of claim 1 wherein said co#r)?ﬁound is: HNOam/ NRS I-A |

Ra N Rl wéseem B lodahdypeeiN e, alkyl, or lower alkoxy-lower alkyl,
and R4 is as above, or pharmaceutically acceptable salts thereof. 115 3.

The compound of claim 2 wherein aryl is phenyl. 4. The;ﬁﬁ ou %e%fﬁ

claim 3 wherein R1' is hydrogen. 5. The compound of clz Aw]g?é i
R17 and Rys are independently hydrogen, lower alkyl, or O :

n and k are integers from 0 to 1;

m, w, y and z are integers from 0 to 3;

b is an integer from 0 fo 6;

and v and t are integers from 1 to 6; or

pharmaceutically acceptable salts thereof.

2. The compound of claim 1 wherein said compound is:
H N ©
o N—
R4 ST ™
I-A
R4
Nx

wherein

Ry'is hydrogen, lower alkyl, or lower alkoxy-lower alkyl, and
R4 is as above, or

pharmaceutically acceptable salts thereof.



R4'is -(O)k(CH2CH20)Y RIO; and R10, k and y are as above. 6. The
compound of claim 5 wherein said compound is
2-amino-5-(4-methoxy-qui nol in-6-ylmeth-(Z)-yl idine)-thiazol-4-one. 7.
The compound of claim 5 wherein said compound is
2-amino-5-[4-(2-methoxy-
ethoxy)-quinolin-6-ylmeth-(2)-ylidine]-thiazol-4-one. 8. The compound of
claim 5 wherein said compound is 2-amino-5-(4-butoxy-
quinolin-6-ylmeth-(Z)-ylidine)-thiazol- The. 9. The compound of claim 4,
avhereTiRd GonfEmESHBMRAMBREIB agnid phekyl0, R17 and R18 are as
above. 10. The compound of claim 9 wherein w is 0. 11. The compound of
%laim T0amsaremnnshid dermpbwherin Ramingi®gamhenoxy-g uinol
in-6-ylmeth-(Z)-ylid ine)-thiazol-4-one. 12. The compound of claim 10
Svhereimsaishpoinboigkism2-améaneirb-[1-[4-(piperidin-
4-yloxy)-quinolin-6-yi]-meth-(Z)-yl idene]-thiazol-4-one. 13. The compound
of claipy, QanhergiHI0R. @), IRig9gRdom 1 to 3. 14. The compound of claim
13 wherein said compound is 116

2-amir%)5515{éiﬁ}ﬁ§;rrg];%t gxyehenyl)-ethoxyl-qu inoli

n-6-ylm&th iazol- 4-one. 15. The compound of claim 13

wherejn said com&oufn%ls -amino-5-{4-[2-(4- )

SiuorophErRRRMB/A GRS RES RNAS 2R RN Whiazol-4-one. 16. The

compound of claim 4 wherein R4 is -S-R12 and R12 is as above.
2-amino-5-{4-methoxy-quinolin-6-yimeth-{Z)-ylidine)-thiazol-4-one,

7. The compound of claim 5 wherein said compound is 2-amino-5-[4-(2-methoxy-
ethoxy)-quinolin-8-yimeth-(Z)-ylidinej-thiazoi-4-one,

8. The compound of claim 5 wherein said compound is 2-amino-5-(4-butoxy-
quinolin-8-yimeth-~(Z)-ylidine)-thiazol-4-one.

9. The compound of claim 4, where

Rq7

(O} (CHzl—ER)

w, k, ®, Ry7 and Ry are as above.

R, is Rig and

10. The compound of claim 9 wherein w is 0.

11.  The compound of claim 10 wherein said compound is
2-amino-5-(4-phenoxy-quinolin-8-yimeth-(Z)-ylidine)}-thiazol-4-one.

12.  The compound of claim 10 wherein said compound is 2-amino-5-{1-[4-(piperidin-
4-yloxy)-quinolin-6-yl}-meth-(Z}-yiidene]-thiazol-4-one.

13.  The compound of claim 9 wherein w is an integer from 1 to 3.

14.  The compound of claim 13 wherein said compound is



17. The compound of claim 16 wherein said compound is
2-amino-5-(4-ethylsulfa nyl-qui noli n-6-ylmeth-(Z)-ylidine)-thiazol-4-one.
18. The compound of claim 4 wherein R4 is -O-(CH2)t R14 19. The
compound of claim 18 wherein R14 is a perfluro lower alkyl group. 20.
The compound of claim 19 wherein R14 is trifluoro methyl. 21. The
compound of claim 20 wherein said compound is
2-amino-5-[4-(2,2,2-trifluoro-ethoxy)-quinolin-6-ylmeth-(2)-ylidine]-thiazol-
4-one . 22. The compound of claim mﬁerein said compound has the

formula:ahhifb@-iliz=(Ri&ioRy gAY etresgiquiRblinse B HRSH (L it fhzol-
R4 arg, ¢ %eabove; and X is lower alkylene, hydroxy-lower alkylene,
cyclolower alkylene, mono- or di- halo lower alkylene; R2 is R5' R6 is an

ryl ring; a cycloalkyl ring containing from 3 to 6 carbon atoms; , a4 to 6

emb&rEFHE ISR SRR CABIRPENG 8 2BIBR-rihi-dnd

from i@ preteyd-atorngl spiectedsfyinetheyraidinepiisisitng-ohoxygen,
nitrogen and sulfur; a 5 or 6 membered heteroaromatic ring containing

feom 1itee2fieiRiighd of claim 4 wherein
R, is -S-R;» and
Ry is as above.
17. The compound of claim 16 wherein said compound is
2-amino-5-(4-gthylsulfanyl-quinolin-6-ylmeth-(Z)-ylidine)-thiazol-4-one.
18. The compound of claim 4 wherein R, is -O-(CH,), Ry..
18. The compound of claim 18 wherein R+, is a perfluro lower alkyl group.
20. The compound of claim 19 wherein R4 is trifluoro methyl.
21. The compound of claim 20 wherein said compound is
2-amino-5-[4-(2, 2, 2-triflucro-ethoxy)-quinolin-6-yimeth-(Z)-ylidine]-thiazol-4-one .

22. The compound of claim 1 wherein said compound has the formula;

N
N
N
R1”/ ST ™
I-B
R4
N

wherein
Ry"is R'o-(X");



atoms selected from the group consisting of oxygen, sulfur and nitrogen;
R5 and R6 are independently selected from the group consisting of
hydroxy, lower alkyl sulfone, hydroxy-lower alkyl, hydrogen, lower alkyl,
halogen, perfluro lower alkyl, lower alkoxy, amino, mono- or di- lower
alkyl amino; or N-oxides of compounds where R'2 contains a nitrogen in
the heteroaromatic ring; sulfones where R'2 contains a sulfur in the
hetero ring or heteroaromatic ring; or pharmaceutically acceptable salts
thereof. 23. The compound of claim Q&Nherein aryl is phenyl. 24. The
compeuRd R elaias 2Boveeigdn n is 1. 25. The compound of claim 24
wherein X' is cyclolower alkylene. 118 26. The compound of claim 25
wherein said cyciolower alkylene is cyclopropylene. 27. The compound of
claim®& ioweraitcrenas hyRENyHYs altoere Ay gigiowaeatiohepeumanst or di-
claimpiiowdese ikyrehés -(O)k(CH2CH20)Y R,0; and y, k and RIO are as
above. 29. The compound of claim 28 wherein said compound is
5-(4-r§§tilgoxy-quinolin-6-y|meth-(Z)-yIidine)-Z-((l R,2S)-2-phenyl-
cyclopropylamino)-thiazol-4-one. 30. The compound of claim 28 wherein
said compound is 5-(4-ethoxy-quinoﬁff>6- ylmeth-(2)-ylidine)-2-((1
R,2S)-2-phenyl-cyclopropylamino)-thiakol-4-one. 31. The compound of
claim 28 wherein said compourtg is 5-hoxy-quino|in-6-
yl)-meth-(2)-yl idene]-2-[2-(4-fluofop enj?—c cloproepylami
noJ-thiazol-4-one. 32. The compound ofclaih 28 wherein said compound
is 5-[4-(2-methoxy-ethoxy)- quinolin-6-ylmeth-(Z)-ylidine]-2-((1
R,2S){2-pRenyl-cyclopropylamino)-thiazol-4- one. 33. The compound of
claim 8 wherein said compound is 5-(4-butoxy-quinolin-6-

is an aryl ring; a cycloalkyl ring containing from 3 to 6 carbon atoms;

a 4 to 6 membered heterocycloalkyi ring containing from 3 to 5 carbon atoms and
from 1 to 2 hetero aioms selected from the group consisting of oxygen, nitrogen
and sulfur; a 5 or 6 membered heteroaromatic ring containing from 1 to 2 hetero
atoms selected from the group consisting of oxygen, sulfur and nitrogen;

Rs and Rs are independently selected from the group consisting of hydroxy,
iower alkyl sulfone, hydroxy-lower alkyl, hydrogen, lower alkyl, halogen, perfluro

fower alkyl, lower alkoxy, amino, mono- or di- iower alkyl amino; or

N-oxides of compounds where R’ contains a nitrogen in the heteroaromatic ring;
suffones where R’; contains a sulfur in the hetero ring or heteroaromatic ring; or
pharmaceutically acceptable salts thereof.

23. The compound of claim 22 wherein aryl is phenyl.
24, The compound of claim 23 wherein nis 1.

25. The compound of claim 24 wherein X' is cyclolower altkylene.



ylmeth-(Z)-ylidine)-2-((1 R,2S)-2-phenyl-cyclopropylamino)-thiazol-4-one.
34. The compound of claim 26 wherein R4 is halo. 35. The compound of
claim 34 wherein compound is
5-(4-chloro-quinolin-6-ylmeth-(2)-ylidine)-2-((1
R,2S)-2-phenyl-cyclopropylamino)- thiazol-4-one. 36. The compound of
claim 26 wherein 119 /R1s -(CH2)ro N R4 is R16 ; and R,5,R,6 and m

are as above. 37. The compound of claim 36 wherein said compound is
5-(4-diethylamino-quinolin-6-ylmeth-(ZSlidine)-2-((1 R,2S)-2-phenyl-

Z3/cloprep\denpoand kibd gini2anen&a8inldadegmprwed akalrigiLbywhsi@iRene.
R4 is -S-R12. 39. The compound of claim 38 wherein said compound is

5y (A-etpduianyiraripeln:oulmsthsts)-ylidine)-2-((1 R,2S)-2-phenyl-
cyclopropylami no)-thiazol-4-one. 40. The compound of claim 26 wherein
R17 o'%cgz VY C?,){lgr ﬁaé} is I%tr? 141' The compound of claim 40 wherein k is
1. 42. The omﬁ/o'und of clamr 41 wherein said compound is
5-(4-cyclohexylmethoxy-quinglin-6-ylmeth-(2)-ylidine)-2-((1
%@;28)}/93%8%9‘6‘)}?:@&18‘&/%@{7%?%iazol-4-one. 43. The compound of
claim 41 wherein said compound is 5-(4-phenoxy-quinolin-6-
yimetH3623-ylfaideH2{d R 28)-2-phenyl-cyclopropylamino)-thiazol-4-one.
120

and vy, k and R, are as above.

29. The compound of claim 28 wherein said compound is

5-(4-methoxy-quinolin-6-ylmeth-(Z)-ylidine)-2-((1R,28)-2-phenyl-
cyclopropylamino)-thiazol-4-one.

30.  The compound of claim 28 wherein said compound is 5-(4-ethoxy-quinolin-6-
yimeth-(Z}-ylidine}-2-({1R,23)-2-phenyl-cyclopropylamino)-thiazol-4-one.

31 The compound of claim 28 wherein said compound is 5-1-(4-ethoxy-quinolin-6-
yh-meth-(Z)-ylidene]-2-[2-(4-fluoro-phenyl)-cyclopropylaminoi-thiazol-4-one.

32. The compound of claim 28 wherein said compound is 5-[4-(2-methoxy-ethoxy)-
quinolin-8-yimeth-(Z)-ylidine}-2-((1R, 2S)-2-phenyl-cyclopropylamino)-thiazol-4-
one.

33.  The compound of claim 28 wherein said compound is 5-(4-butoxy-guinolin-6-
yimeth-(Z)-ylidine)-2-((1R,2S)-2-phenyl-cyclopropylamino)-thiazoi-4-one,

34. The compound of claim 26 wherein R, is halo.

35. The compound of claim 34 wherein compound is

5-(4-chloro-guinolin-6-ylmeth-(Z)-ylidine}-2-({1R,28)-2-phenyl-cyclopropylamino}-
thiazol-4-one.

36. The compound of claim 26 wherein



44. The compound of claim 40 wherein k is 0. 45. The compound of claim
44 wherein said compound is
5-(4-morpholin-4-yl-quinolin-6-ylmeth-(Z)-ylidine)-2-((1 R,2S)-2-phenyl-
cyclopropylamino)-thiazol-4-one. 46. The compound of claim 22 wherein
Xis lower alkylene. 47. The compound of claim 46 wherein the ring (c) is
phenyl. 48. The compound of claim 47 wherein R4 is -(O)K(CH2CH20)Y
R10. 49. The compound of claim 48 wherein said compound is
2-[2-(2-ethoxy-phenyI)-ethyIamino]-53{19(4-ethoxy-quinoIin-6-yI)-meth-(Z)-
ylidene]-thiazol-4-one. 5G4 The compound of claim 48 wherein said
compoundﬁ'&ﬁ- 2-_?\51166-benzylamino)-
5-(4-ethox3}-qu' Blin-8yImeth-(2)-ylidine)-thiazol-4-one. 51. The
compryRrd of claim 48 wheseigrgaid compound is 2-(2-chloro-6-methyl
benzylamino)-5-(4-ethoxy-quinolin-6-ylmeth-(Z)-ylidine)-thiazol-4-one. 52.
The cempoUaHOf.cladm ddpuherein R4 is -O-(CH2).R14; and R14 and m
are as above. 53. The compound of claim 52 wherein said compound is
-[2-(3:fL uorophenyl)-ethylam inol-5-[4-(2, 2 2-trifl . .
Foro e e o Lo WP T PR i one. 121 54, The
compound_ of claim 52 wherein said compound is 5-];4-(22-dimethylamino
ethoxy) GEHIRBHIRB MR St 2 23ine)-2-((1R 28)-2-phenyl-
uoroptysimpbeptiatancipthidinihdedat. one. 55. The compound of claim 22
wherein R4 is -S-R12; and R12 is as defined above.

38. The compound of claim 26 wherein R, is -S-R,,.
39.  The compound of claim 38 wherein said compound is

5-(4-ethylsulfanyl-quinolin-6-yimeth-~(Z)-ylidine}-2-((1R,2S)-2-phenyl-
cyclepropylamino)-thiazol-4-one.

40. The compound of claim 26 wherein

R4z
(CHp)w (O

R,is 18
41. The compound of claim 40 wherein k is 1.
42.  The compound of claim 41 wherein said compound is

5-(4-cyclohexylmethoxy-quinolin-6-yimeth-(Z)-ylidine)-2-((1R,28)-2-phenyl-
cyclopropylamino)-thiazol-4-one.

43.  The compound of claim 41 wherein said compound is 5-(4-phenoxy-quinolin-6-
yimeth-(Z)-ylidine)-2-((1R,2S)-2-phenyl-cyclopropylamino)-thiazol-4-one.



56. The compound of claim 55 wherein said compound is
5-(4-ethylsulfanyl-qui nol
in-6-ylmeth-(2)-ylidine)-2-[2-(3-fluorophenyl)-ethylam i no]- thiazol-4-one.
57. The compound of claim 46 where the ring is a heteroaromatic ring.
58. The compound of claim 57 wherein R4 is -(O)k(CH2CH20)Y R1o 59.
The compound of claim 58 wherein said compound is 5-(4-methoxy-q ui
nolin-6-ylmeth-(Z)-ylidine)-2-[(thiophen-2-yi methyl)-amino]- thiazol-4-one.
60. The compound of claim 58 wheréif%aid compound is
a2~ (4-ethoxyruinalinaimad wiearthidis o
ne)-2-[(thiophen-2- ylmethyl) amino]-thiazol-4-one. 61. The compound of
4glalm 3 whr%reln ca di gms -(2-methoxy-ethoxy)-
qumo 6Cyl % drTr)1e] ﬁnf |op ?Wﬁﬁ%ﬂ%{}ﬁ -amino]-thiazol-4-on
. 62. The compound of claim 58 wherein said compound is
(3 RIS RSy S G Aoy B S phen
in-6-ytposiprdZyimich e pid)atitbdard-one. 63. The compound of claim 57
wherein R4 is halo. 122 64. The compound of claim 63 wherein said

460M PP oS So(theEBI claim 22 wherein X' is lower alkylene.
oro-quinolin-6- ylmeth (2)-ylidine)-2-[(thiophen-2-y methyl) amino]-thiazol-
65. The co nd of.claim 57 whereips\R17 (C 2)W (O)k R4 is
A5 SRR RO PR A e TR - HRBHand is

5-(4-phenoxy-quinolin-6-ylmeth-(Z)-yl
4fdine) T2 Ghiophias 2fyizigty| waengio]- thiazol-4-one. 67. The compound
of claim 65 wherein said compound is 5-(4-cyclohexylmethoxy-
R,is —(O)K(CHQCHZO)Y-Rm.
49.  The compound of claim 48 wherein said compound is

2-[2-(2-ethoxy-phenyl}-ethylamino]-5-{1-(4-ethoxy-quinofin-6-yl)-meth-(Z}-
ylidene]-thiazol-4-one.

50, The compound of claim 48 wherein said compound is 2-(2-chloro-benzylamino)-
5-(4-ethoxy-quinolin-6-ylmeth-(Z)-ylidine)-thiazol-4-one.

51. The compound of claim 48 wherein said compound is 2-(2-chloro-6-methyi-
benzylamino)-5-(4-ethoxy-quinolin-6-yimeth-(Z)-ylidine)-thiazol-4-one.

52. The compound of claim 47 wherein
Ry is -O-(CH,)mR14; and
R4 and m are as above.
53. The compound of cla.im 52 wherein said compound is

2-[2-(3-fiucrophenyl)-ethylamino}-5-[4-(2,2, 2-trifluoro-ethoxy)-quinolin-6-yimeth-
(£)-ylidine]-thiazol-4-one.



q
uinolin-6-ylmeth-(2)-ylidine)-2-[(thiophen-2-yImethyl)-amino]-thiazol-4-one.
68. The compound of claim 65 wherein said compound is
5-(4-morpholin-4-yl g uinoli n-6-ylmeth-(Z)-ylidine)-2-[(thi
ophen-2-yImethyl)-amino]-thiazol-4-one. 69. The compound of claim 24
wherein X' is hydroxy-lower alkylene. 70. The compound of claim 69
wherein R4 is -(O)k(CH2CH20)Y R1o. 71. The compound of claim 70
wherein said compound is 121

55.—(4-athe;r>}§mprbgaﬁrb&w£@?x&§rwﬁdE@&&dﬁﬁ&)ﬁd&f)&;f@a@g}ﬁ@ﬂw:@?ﬁw
amino)- laZzol=4-0he. C of claim rein
S e G DR A o T S Slazor -

nolin-8gimeth-(2)-ylidine)-thiazol-4-one. 73. The compound of claim 70
wherein said compound is 5-[4-(2-methoxy-ethoxy)- q ui

560lin-Bhg netipdd) dydititinied- 22(2Heydiroxy- 1-(R)-phenyl-ethylami
no)-thiazol-4- one. 74. The compound of claim 69 wherein R17 (CH2)w
(Ot - R4iis-BHE,7and he compound of claim 74 wherein said compound is
5-(4-cyclohexylmethoxy-quinolin-6-ylmeth-(2)-ylidine)-2-(2-hydroxy-1-(R)-

phenﬁ;zq@yéa%m%%%gA-one. 76. The compound of claim 74 wherein

said compound Is 5-(4-morpholin-4-yl-
uinolin-6-ylmeth- (g idin é—Z;ﬁZ-h drox -1&%{%-slgenyl-ethylamino)-thiaz
B HE SHPRHE MRS O P GRRRIHR S cinaliower
alkylene. 78. The compound of claim 77 wherein R1' is a heteroaromatic
ring. T¢+PHYBEfApYnatitRinmAs wREyrine)-2-[2-(3-fluorophenyf)-ethylamino]-
thiazol-4-one.
57. The compound of claim 46 where the ring @ is a heterocaromatic ring.

58. The compound of claim 57 wherein

R4 is -(0)((CHCH20)y-Ryo

59.  The compound of claim 58 wherein said compound is

5-(4-methoxy-quinolin-8-yimeth-(Z)-ylidine)-2-[(thiophen-2-yimethyl}-amino}-
thiazol-4-one.

60. The compound of claim 58 wherein said compound is 5-(4-ethoxy-quinolin-6-
yimeth-(Z}-ylidine)-2-[(thiophen-2-yimethyl)-amino]-thiazoi-4-one.

61. The compound of claim 58 wherein said compound is 5-[4-(2-methoxy-ethoxy)-
quinolin-6-yimeth-(Z})-yiiding}-2-{(thiophen-2-yimethyl)-amino}-thiazol-4-one,

62. The compound of ciaim 58 wherein said compound is 2-[(3-methyl-thiophen-2-
yimethyl)-amino}-5-(4-ethoxy-quinciin-6-yimeth-(Z)-ylidine)-thiazol-4-one.

83. The compound of claim 57 wherein R, is halo.



R4 is -(O)k(CH2CH20)v R1o. 80. The compound of claim 79 wherein said
compound is
2-(2,2-difluoro-2-pyridin-2-yl-ethylamino)-5-[1-(4-ethoxy-quinolin-6-yl)-met
h-(Z)- ylidene]-thiazol-4-one; compound with methanesulfonic acid.

64.

65.

66.

67.

68.

69.

70.

71.
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The compound of claim 63 wherein said compound is

5-(4-chloro-quinolin-6-yimeth-(Z)-ylidine)-2-[(thiophen-2-ylmethyl)-amino]-thiazol-

4-one.

The compound of claim 57 wherein

Rqy
@ (CH,) O
Ry _

R, is 8
The compound of claim 85 wherein said compound is

5-(4-phenoxy-quinofin-6-yimeth-(Z)-ylidine)-2-[{thiophen-2-yimethyl)-amino}-
thiazol-4-one.

The compound of claim 65 wherein said compound is 5-(4-cyclohexylmethoxy-
quinolin-6-yimeth-(Z)-ylidine)-2-{(thiophen-2-ylmethyl)-amino]-thiazol-4-one.

The compound of claim 85 wherein said compound is 5-(4-morpholin-4-yl-
quinolin-8-yimeth-(Z)-ylidine)-2-{{thiophen-2-yimethyl)-amino]-thiazol-4-one.

The compound of claim 24 wherein X' is hydroxy-lower alkylene.
The compound of claim 69 wherein

R4 is -{O)(CH,CH,0),-Rio.

The compound of claim 70 wherein said compound is

S-{4-ethoxy-quinoiin-6-yimeth-(Z)-ylidine)-2-(2-hydroxy-1-(R)-phenyl-ethylamino)-
thiazol-4-one.



72.

73.

74.

75.

76.

77.

78.

79.

80.
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The compound of claim 70 wherein said compound is 2-(2-hydroxy-1-(R)-phenyl-
ethylamino)-5-(4-methoxy-quinolin-6-yimeth-(Z)-ylidine)-thiazol-4-one.

The compound of claim 70 wherein said compound is 5-[4-(2-methoxy-ethoxy)-

quinolin-G-yimeth-(Z)-ylidine}-2-(2-hydroxy-1-(R)-phenyl-ethylamino)-thiazol-4-
ohe.

The compound of claim 69 wherein

R1 7
(CHy)w~(On—

Reis R
The compound of claim 74 wherein said compound is

S-(4-cyclohexyimethoxy-quinolin-6-yimeth-(Z}-ylidine)-2-(2-hydroxy-1-(R)-phenyl-
ethylamine)-thiazol-4-one.

The compound of claim 74 wherein said compound is 5-(4-morphoiin-4-yl-

quinolin-8-yimeth-(Z)-ylidine)-2-(2-hydroxy-1-(R)-phenyl-ethylamino)-thiazo!-4-
one.

The compound of claim 24 wherein X' is dihalo-lower alkylene.
The compound of claim 77 wherein R,' is a heteroaromatic ring.

The compound of claim 78 wherein
R4 is -(O){CH,CH,0),-Ryo.
The compound of claim 79 wherein said compound is

2-(2,2-difluoro-2-pyridin-2-yi-ethylamino)-5-[1-(4-ethoxy-guinolin-6-yl)-meth-(Z)-
ylidene}-thiazol-4-one; compound with methanesulfonic acid.



