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Thi azol i none 4- Mbnosubstituted Quinolines The field of

this invention relates to thiazolinone nonosubstituted
w@ioaokdsee derivatives where the quinoline ri nBCT/BP2005/009925

substituted at the 4-position, which derivatives

denonstrates CDK1 antiproliferative activity and are

useful as anti-cancer agents. Cyclin-dependent ki nases

(CDKs) are serine-threonine protein kinases that play

critical roles in regulating the transitions between

di fferent phases of the ceI I cycl e, such as the

progressi on f rnazol 8<e b Qg R} Nes gap

bet ween m tosis and the onset of DNA repl ication for a

new round of cell division) to S (the period of active

DNA synthesis), or the progression from& to M phase,

i N Whe dieldaot thiseinwenticyi elabed to ¢hibzolindnsi monosuhstsuted quinoline

der%v;aitvgg ng-}é @yg@ﬁ;bglr@%dg%f{ S ltﬁgq)ﬂ @Spﬁ mg,l’uor@}l \ghlch derivatives
derhdndfatedBDK %?lb)‘@llf%Vé %’Z‘:’B{n%}(Sﬁd are uéé’ﬁmﬁg ahhfdé'r'\%r agents.

assocl ation of a regulatory cyclin subunit
cyclin A, B 1, B2, D1, D2, D3 and E) andacatalytlc
Ki n@yell@dspandeqt&@asesmKS) arpreRrinemRreonamKBreifin kinases that

plaggkBpek SoriRBERR0b e VDo ubHR okt hTE At ihsse o e oo

cydI OSUBMOAY tY sroghsiisiont ROGEA q&lé%%éhﬁéta?e i (eHd & | b@tween mitosis

ki nase/ cyclin pairs function to regul ate progressi
and Mo 0gseisefdiNA; f@PE!ﬁ?é@éstbﬁ "leH\éfQPé'ldl of el | divising) E%Sr(the period of

r?}%ol\.’SRIA §5§}ﬁﬁﬁs@r A M pkdJPaSESn Hotn 8,55 3% phabe AhWEER Sictive mitosis
and cell-division occurs. (See, e.g., the articles compiled in Science, 274:1643-1677
(1996); and Ann. Rev. Cell Dev. Biol., 13:261-291 (1997)). CDK complexes are
formed through association of a regulatory cyclin subunit (e.g., cyclin A, B1, B2, D1,
D2, D3 and E) and a catalytic kinase subunit (e.g., CDK1, CDK2, CDK4, CDK5 and
CDK®6). As the name implies, the CDKs display an absolute dependence on the

cyclin subunit in order to phosphorylate their target substrates, and different
kinase/cyclin 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 cellular 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 partners. The enzyme activity of
the protein kinase refers to 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.



regul ate a variety of cellular functions. This is

acconpl i shed by the phosphoryl ation of specific am no
wa@ceood®29801 prot ei n substrates resulting in PCT/EP2005/009925

conformational alteration ot the substrate protein.

The conformati onal change nodul ates the actj vi of .

t hdn ¥ighs of Hiecaloeva PROPERIas; tesedinases play an lmpqs{amé part in the

orof McBLATENIR 8ol Ao AN AT A 4o Rle LSRG FoReration,
diffgrentiatiat and mgmldm FRibsobsst gpdwth factargFAR ameiagscathr endothelial
for exa Ie % determ ning, the appunt of a substrate

growiuiactay (V&R have been refoshized asimpenaiimediaigrs of fmor
5 pro@?ﬁgﬁg%p@hbgg VEGFSHRY tb@te‘:ﬁdﬁ faf céils Wgﬁnah through two

rotelrn Kinase. VI ew o
higrpaﬁimdiweesptomm dxﬁ wizicle $s tbiedynase lnspdrdamampmﬂtammg receptor

(<O SF ST esiat: £&F B vt PRGr Grear ¥k | L[
actn@@l‘és'@rﬁfo@ﬁél% ceﬁé B{/%Rjn%\ﬁﬁh %r@ﬁbh the HGF rddegtor ®GER). Solid

vascul ar endot hel i al “gr h factor (VEGF) have been
tumose: dgpend dpes thmﬁmmaimn Q’fﬂ'tﬁWibW \gsse gingsnesisyto grow.

0 AR R e P SR AR BBl e o

mgthfN@hsdﬁcﬁcb?@ afdee dlow @anomrmevemoan@ogem@ﬁ %ﬂ'émis@ful agents
See, Hennequin L.

in thu% paver&eo emmqtmerr@f a@hd m@@ éﬁ@@t NQhSaW Fee‘Pbr gl pipurrent
I F t FGFR). Solid
Op’m&n@?’sé epené)?é%}c; Pqﬁled' &grgb flegnogf(new %ﬂ 008 i/essel S

(angi ogenesis) to grow. Accordingly, inhibitors of the
r e@@tause CORR sunth a60BRDKH aderve asrgemesalvadtivatdne of celhwdivision,

h ent .
15 mh@ﬁg e{;légqggéjrgﬁgé%gggggﬁanéegﬁi{érla?% %%\gﬂtsorTrﬁ)és%vlﬁﬂltbltors 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
R4
20 Ns
wherein

R1 is hydrogen, lower alkyl, aryloxy-lower alkyl, lower alkoxy-lower alkyl or;
-C(O)O[CHQCHQO]p-Rg or —[CHzCHzO]V-Ra; or Rz-(X)n-
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in the prevention and treatnment of solid tunors. (See,
Klohs WE. et. al., Current Opinion in Biotechnol ogy,

WA 0006429861.999) . Because CDKs such as CDK1 ser VBCHEP2005/009925

general activators of cell division, inhibitors of
CDK1 can be used as antiproliferative agents. These

i Nk isi lowes abletense hydeakyflowed elkylensi, syclopikyigns, eing-lower alkylene,

i nter j in r i t I

or ariQBHefer o T4RE iTRbABET AR R Py cr s/ fiaiB Iuer alten,
beeimidbdemee b idritaimdrite ot @lowed alkyl bhend wwet skylene or imido-
wherein R is hydrogen, |ower alkyl, aryl oxy-I|ower

al Hgwer alisylanesal koxy- | ower al kyl or; -C(O) O CH

2CH2Q P-R9 or -[CH 2CH2O v-R8; or R2-(X)nX is | ower

al kyl ene, hydroxy-|ower al kyl ene, cycl oal kyl ene,

aryl -1 ower al kyl ene, carboxy-|ower al kyl ene,

amRloisl ower al kyl ene, nmono- or di- halo | ower

al kyl ene, am no-Iower al kyl ene, nono- or di- |ower

al kyl am no | ower al kyl ene or"% m dol ower al kyl ene; R2

isis an aryl ring; a cycloal kwl ring containing from

3 to 6 carbon atons; a 4 to 6 S
het er ocycl oal kyl ring conBai-ni
atonms and from1l to 2 hetero
group consi sting of

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

atoms; a 4 to 6 membered heterocycloalkyl ring containing from 3 to 5 carbon

A to 5 carbon
elected fromthe

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
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, hydrogen, lower alkyl, halogen,
perfluro-lower alkyl, lower alkoxy, amino, mono- or di- lower alkyl amino, or
when two of the substituents Rs, Re and R7 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
cycloalkyl ring; a 4 to 6 membered heterocycloalkyl 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;



oxygen, nitrogen and sulfur; or a 5 or 6 nenbered
heteroaromatic ring containing froml1l to 2 hetero
wat@am2mel ected fromthe group consisting of ORYLEP2005/009925
sul fur and nitrogen; R5, R64and R7 are independently
sel ected fromthe group consisting of hydroxy, |ower
al kyl sul fone, hydroxyfwewer al kyl, hydrogen, |ower
aIkyR%kHﬁﬂ@ge«ﬂHpgnffﬁ;o-lom&i»@(%&CEQ@QMEﬁ,aIkoxy,
ami no, mono- or di- Mewer alkyl am no, or when two of
the substituents R5, ReYand R7 are substituted on
adj acent carbon atons on ring C*)' these two
subsiir tyg s can_be taken together with their
oo atos—tRa,  or mafCHDYR i Ng;
a 3_to% pbered cycloal kyl ring; a 4 to 6 nenbered
heté%mcyc oal kyl ring; or a 4 to 6 nenbered
het eroaromatic ring, said heterocycl oal kyl ring and
said heteroaromatic ring containing from1l to 2 hetero
atonms—s<el ected fromthe group consisting of oxygen,
nit sulfur;R4 I's halo, > -(OyCH 2CH2CO - R10 ,
, aryl_ ring; a cycloal kyl ring containing from3
to 6 carbon &@nhawl Eng; @sy@Oﬂ%eré}% Haining &#¢RY B do 6 carbon

T omolhy ¢4 B8 Befioiped berooycfe s LRBRCRIATERRtin & to 5 carbon

conaishs agddfom 1 to 2 hetero atoms selected from the group consisting of

i Q

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 sulfur and nitrogen;

Rs, Ry, Ri1, Ris and R4e are independently hydrogen or lower alkyl;
Rio and R4z, are loweralkyl;

R4 is perfluro lower alkyl or -N Rys Ris;

-(CHy), '"C“ORII;

R47 and Ryg 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;

p is an integer from O to 6;

and v and t are integers from 1 to 6; or

N-oxides of compounds where R contains a nitrogen in the heterocycloalkyl
ring or heteroaromatic ring, sulfones where R, contains a sulfur in the

heterocycloalkyl ring or heteroaromatic ring; or



oxygen, sulfur and nitrogen; or a 5 to 6 nenbered

heteroaromatic ring containing froml1l to 2 hetro atons
wa@edoeoredl from t he group consi sting of oxygen Bol/ER2005/009925

and nitrogen; Rs, R, R 1,5R 5 and R 6 are

|nde endent Ly hydrogen or |ower a kyl

ar Pl %fmur@@lhy@&mg@atal@raaltﬁrtbeue@matén'mw ﬂ'dﬁ aCW"‘Rlcﬁ CDKs,

Ri 65 al”[IC&@HV s ORL1; R and Ri 8 are independently

hydr ogen, | ower aI kyl, or O; n and k are integers

fromOtol, m w vy and z are integers fromO to 3; p

is Elne$e1trwget1ve agents and phammateutioaldcampesitioms egetaming such

oo 8 580 el Ben e QLR asgoptea wi

5 undefielledrddimivehiéd Beliulak bfineativhesecEs 6aRéa BBidimmune diseases,
sul fur in the heterocycloal kyl ring or het er oar onati c

virglj dlﬁjaaS@ﬁphmﬁbeléaas@%u neuradegsneialive digprders medesrdioascular
dlsl?ﬁ |t the activity of CDKs, particularly, CDKl .
eSeé i nventive agents and phar maceuti cal conpositions
contai ning such agents are useful in treating various
di skhiEtngandios onatiulatin@tresactivig of &G, werticularly CDK1, makes

these compounds of formula and compositions containing these compounds useful in
10 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 treatment of cancer or other

15 diseases associated with uncontrolled or abnormal cell proliferation.

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

formula:
H _</N ©
N
Ry’ — SN
I-A
Ry
Ns wherein
20 R+' is hydrogen, lower alkyl, or lower alkoxy-lower alkyl; and

Rz is as above, or

pharmaceutically acceptable salts thereof,



uncontrol |l ed or unwanted cellular proliferation, such

as cancer, autoi nmune di seases, viral diseases, funga
wale®@easws] neur odegenerative di sorders and PCT/EP2005/009925

car di ovascul ar di seases. Inhibiting and/or nodul ating

the activity of CDKs, particularly CDK1 , makes these
anccepmpawads of thedorb@: and conposi tions contai ning t hese

conmpounds useful in treating di seases nedi cated by

ki nase activity, particularly as anti-tunor agents in

treating cancers. As poin%fd gout herein, the conpounds

of formula | are potthiaZ afti proliferation agents

and are useful for Y= ng| and/ or i nhi biting the

activity of CDRy. “particul®r N CDKL , thus providing

anti-tunor agents for treatnent of cancer or_other

di seases associated with unc lled or dbdBrmal cel

O 1IN0
@: conppunds of
formula | are the conpounds O 1

proliferation. Anobng the pre
s for mul a: wherein

R1' is hydrogen, |ower alkyl, or |gwer alkoxy-I| ower
alkyl; and R4 is as above, or N aceutically

accept abl e salts thereof, and conpounds of the fornul a:
whewbenein

Ri" is R'o-(X)n-;
n and R, are as defined in claim 2; and

X is lower alkylene, hydroxy-lower alkylene, cycloalkylene, mono- or di- halo

lower alkylene;

Rzl is

: is an aryl ring; a cycloalkyl 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 heteroaromatic ring containing
from 1 to 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,
lower alkyl sulfone, hydroxy-lower alkyl, hydrogen, lower alkyl, halogen,
perfluro lower alkyl, lower alkoxy, amino, mono- or di- lower alkyl amino; or
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n and R4 are as defined in claim2; and X is |ower

al kyl ene, hydroxy-I| ower al kyl ene, cycl oal kyl ene, nono-
woreoodio29shal o | ower al kylene; R2 is is an aryl PCTBP2085/009925

cycloal kyl ring containing from3 to 6 carbon atons; a

4 to 6 nmenbered heterocycloal kyl ring containing from

3 to 5 carbon atonms and from1l to 2 hetero atons

sl RSHfifed bPEBHBEMLHRLRORS AidIRs Bfsydieh 1l fRomatic
contirg;rsulfgnes arhete R, Coritelrrr @ salfarin tise hetdrediny @’fhétbﬁbaromatlc

grou&con& sting of oxygen, sulfur and nitrogen; R5'
and Qre i ndependently sel ected fromthe group

ﬁ%@‘(\ﬁ(’@h u%f:algyg&?@b‘(%blg%‘ﬁﬂé tRerepf. sul fone,

rogen, | ower al kyl, halogen
perfluro | ower aIkyI Iomer al koxy, am no, nono-

| ower al k or N- oxi un
R Ancnapide! o FBginr h et forerad SR %@m‘%w containing
an éWIfn%iéfy R pRiEFred BRI bIRE 1 |o‘frk*‘3| ;/WAS %sbﬂ%e‘i‘@iﬁ%@ halogen
ring het er oaromatic ring armaceutically
InC&@@@pﬁ'H@Ul’eh@@D%S sHel eefchlorrnec; cfiupaua,d@romlaa @np-iggine.
where Ri, R1" , R2 and X are substituents containing

an ﬁ@d ﬁgﬁ e SQ%ﬁﬁ%ag{ogg grger £l Rkt Yaibie BP M ¥dmbination,

u2ed her &%
means a monovalent straight or branched-chain saturated hydrocarbon alkyl group

containing from one to six carbon atoms, such as methyl, ethyl, n-propyl, isopropyl, n-
butyl, sec-butyl, isobutyl, tert-butyl, n-pentyl, n-hexyl and the like.

The term “cycloalkyl” means a cyclolower alkyl substituent which designates a
monovalent unsubstituted 3- o 8-membered saturated carbocylic hydrocarbon ring.

Among the preferred cycloalkyl substituents are cyclopropyl, cyclobutyl, cyclohexyl,
etc.

The term “lower alkoxy” means a straight-chain or branched-chain alkoxy
group formed from lower alkyl containing form one to six carbon aioms, 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 phenyl or naphthyl, with phenyl being preferred.

The term “heterocycloalkyl” refers to a 4 to 6 membered monocyclic saturated
ring containing 3 to 4 carbon atoms and one or two hetero atoms selected from the
group consisting of oxygen, nitrogen or sulfur. Among the preferred heterocyclic alkyl

groups are included morpholinyl, tetrahydro, thiopyranyl or tetrahydro pyranyl.
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includes all four hal ogens such as chlorine, fluorine,
brom ne and iodine. As used in the specification, the

wo eooaio2dsener al kyl ", al one or in conbination, PEBRB2085/009925
nonoval ent strai ght or branghed-chain saturated
hydrocar bon al kyl group containing fromone to six
cafberfeamdheterearomatic ning’ tigfers & Bynonenvalenipy br 6 membered

o SSBE BB 1AEEcBai b EAERI0 B bt sidt g 1102

hetdfBaISMe SIS ted Prop trd gndupsadwsts':ﬁwgaﬂto%enhmd@geg mtseh‘ur
a nonoval ent unsubstituted 3- to 6 ered satur

Ameng thecpiaferrey HetrrarIRsRAtiG BQUPARSA dnalude thiorheryd tﬁloazole
Pyrig'%&l qﬁ]lé%,’ e%élbst ituents are cycl opropyl, cyclobutyl,
yel’ohex

etc. The term "l ower al koxy" nmeans a
strai ght-chal n or branched-chai n al koxy group forned
f r dind tener‘iawdydikylene adesiggatbs endivalent eatiratedattaight or branch

atons, such as net hox et.h ,
chafl BURTBRFI D RDHESh SOt Ing o a8 19REK dauban S es
nmeans a nonoval ent nono- or bicyclic unsubstltuted

ar omﬁ 1e9mh %L%@ébamyreh@g desighafs @hﬁmﬂ alRyien@Rkéiny bs defined

eing préeferred. The te
abovaau@sbwecu duefqrablymmsyhs@uﬁed, w&ﬂ*\ @nr?ébﬂtﬁfpéﬁ as defined

ner G BRr R aREls e d AV LS ZohEnVefEl T

group consi sting of oxygen, nitrogen or sulfur. Anbng
t her h:U &ire ‘catbdigtienes uikylenedldenotay atlmﬂeraalkyl'enelsmbeﬂtuent as

pholinyl, tetrahydro, thio ran or, tet
desﬁﬂﬂadﬁ? hereiabefore:sUtuEdaPERRIARY qq@supgmg %J%trha carboxy
ragi@poval ent 5 or 6 menbered

The term “hydroxy-lower alkylene” designates a lower alkylene substituent as

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

The term “amido-lower alkylene” designates a lower alkylene 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, chioro, bromo or iodo.

The term “amino-lower alkylene” designates a lower alkylene 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
lower 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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nonocyclic heteroaromatic ring containing from4 to 5
carbon atons and from1l to 2 hetero atons sel ected

wo e@aiordse1 gr oup consi sting of oxygen, nitrogenPOI/EP2005/009925
sul fur. Anmong the preferred9heteroaromatic groups are
i ncl uded thiophenyl, thioazole, pyridinyl, furany
et cTharteym Smide lowigs allgleng” slesignases gdgwesa%sy@maﬂt@ﬁtltuent as

norE BT e et e Bt Sl R D S OERIG o,

The term "aryl -1 ower al kyl ene"” designates a | ower
al kyhe terngfaryipxgsdetifnated ambaryioxywubstiluenedhere aryl is as above.

pref erably nonosuybstityted, wth an ar rou
Thelbrataraciay BB IoPEem ARt g o aieaesaay ipnd S BRefidxy.

1 phenyl et hyl or 2-phenylethyl. The term

" CarROXdm QY& glok&s{/v%f—]alk %9&#@gﬁ¥ HRNE al ll@fb@@%erem all the

substi tuent as esli gnate her ei n ore SubStI t ut ed
hydrogées abthe lowes slkys graup ane, sukistituted carepiaged hy ifloarine. Among the

A N e
he;ﬁﬁﬁﬁéﬂdp%;.%ﬂ; eﬂ@rvﬁfﬂrmbbvbm@uhgsty&ﬁglets@beréuy wlréfbn@d

hydroxy group. The term "am do-| ower al kyl ene’
desngnat es a | ower al kgll ene substituent as set forth .
her EhaBeiarrhaymaserticalyacsepiia salis yeTerg i copyamional acid-

addi Rgn %‘3 ténorﬁggg gd@ftloﬂ' alt@,% t e‘?ﬂ?ﬁﬁpé"b'%%@ﬁ ffactiveness and

uen ower a ['en st tuen
propleirifds ofsthe ddmom‘misaﬂdbﬂnmlastl e, 1ty I\ﬁasd h/samcﬂ ateeﬁ)rmetjrfrom

swpaall)llg %grr;-tgglc organic or inorganic acids, or organic or inorganic bases. Sample
acid-addition salts include those derived from inorganic acids such as hydrochloric
acid, hydrobromic acid, hydroiodic acid, sulfuric acid, sulfamic 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, malic 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 above, wherein

Riis  —(X)-Rz;

Xis  (Ci.g)-alkylene, hydroxy-(C1.s)-alkylene or difluoro-(C.¢)-alkylene;



one or two carbon atons in the | ower alkylene chain.
The terns "hal ogen" or "hal 0" nean fluoro, chloro,
whe@n2ssl | odo. The term "am no-1| ower al kyl enePCT/EP2005/009925

designates a | ower al kyl enelosubstituent as defined

her ei nbefore which is substituted, preferably
moReisubsthianhesy], unsthsiinteshorenas suhstitated veth (Gr-aredof
on the am no-lower al kylene may be substituted by 1 or
2 | ower pyTRzinyGvdhigh is Unsubistituded er ohce os t\rvloaaubatlwed with
group substitution, the term "nonol ower al kyl am no"

is used. In the ca&égﬁdem | ower al kyl substituents
on the nitrogen atom of the am no group, the
subst i t ugimenyl suresubdtitutedver onekiyto anihnee gnmspsubBliRited with a
"imdo | swisgtit@drityhdseEnddesy gelictsd frohower al kyl ene
substituent as hereinbefore defined substituted on one
position with a n halodengroup. The term "aryl oxy"
desi gnates an aryl oxy substituent where aryl is a s
above. The preferrpgdmiyl group is phenyl and the
preferred aryl oxy is phenoxy. The term

“perfluoro-|ower alds C1amg ISopny | ower al kyl group
wherein all the hydrogens of the |ower alkyl group are
substituted o r re fa aﬁduorlne Anong t he
preferred perfluoro ower aIkyI groups are
trifluor pent af | ur oet hyl , hept af | uor opr opyl ,
etc with |f uoronethyl bei ng especially preferred.

TheR & Mhalg @hﬁe@gélmlh oG ot abl e salts" refers to

conventlona ditio S 0o r base-addition

sal ts thap. etk fwheh%r sk édj\b?%
proper i g ﬁu@ %%’iﬁggg,%g eﬂ?ﬂ#&biﬁ ARl (R tygp times

and V an are
cyclohexyl;

methoxy;
trifluoromethyl
-N((C1-6)-alkyl)z;
-NH-(C+.¢)-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
Riis hydrogen;
R4 is phenoxy;
piperidinoxy, which is unsubstituted or N-substituted with
—C(0)-CHjs;
-S-(C1.¢)-alkyl; or



sui table non-toxic organic o r inorganic acids, o r
organic o r inorganic bases. Sanple acid-addition
W@ 200682980C| ude t hose derived frominorgani ¢ acPAEEB20$009925
as hydrochloric acid, hydraobirom c acid, hydroiodic
acid, sulfuric acid, sulfam c acid, phosphoric acid )
and ni t r{(Ges)ealkgnwhichoallsyl de Lnselestituiesh @renos suksdiiwied with
such a s p-toluenesul fonic acid, salicylic acid,
met hanesul f oni ¢ acé4-diuomwpdienyl,aci d, succinic acid,
citric acid, malic acid, lactic acid, fumaric acid,
and the |ike. SanpBendthsgyptuatiyl,i on salts include those
derived from anmoni um potassium sodi um and,
quat er nary anmoni uirflopromosthge®r such as for exanpl e,
t et ramet hyl ammoni um hydr oxi de. The chem cal
nmodi fication of a plimeycanti cal conpound (i.e., drug)
into a salt is a technique well known to
phaphareedautishiic Aerdptaisietsalts hereof.i npr oved physi cal
and chem cal stability, hygroscopicity, flowability
and solubility of conpounds. See, e.g., H. Ansel et
As alill anbihr Eﬁé@ﬂ'ﬂe'dcéthbwiﬁm of ieprededt Preatite kheterate provided The
Syst ens th Ed. 1995) at pp. 19 6 and 1456-1457. A's
corppeund ef rmade &ad definedabeye weergitsent i nvention
there are provided the conmpounds of fornula | as
def Lhned ahgve,. wherein RL is -(X)-R 2 ; Xis (G
- 6) Béﬁyl @ﬁeﬁé’hydr oxy-(Ci- 6)-alkylene or difluoro-(C
1-6) -al kyl ene; R2 i s thiophenyl, unsubstituted or once
subXtis t utyelopioplyle@; - 6) - al kyl ; pyrazinyl, which is
unsubstituted or once or twice substituted with

Rz is phenyl or 4-fluorophenyl;
Rs;is halogen;
morpholino;
phenoxy;
-S-(Cy5)-alkyl;
-N((C1-6)-alkyl);

-0-(C+)-alkyl, which alky! is unsubstituted or one or two times
substituted with a substituent independently selected from

methoxy; or
cyclohexyl; and

pharmaceutically acceptable salts thereof.
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(C1l-6)-al kyl; phenyl, unsubstituted or one, two or
three times substituted with a substituent
wo paepeasdent | y sel ected from hal ogen, hydr oxy, PEEPLD05/009925
-6)-al kyl, or (Cl-6)-alkyl ;12and pyridinyl; R4 is
hal ogen, norpholino, phenoxy or -O (G - 6)-alkyl,
whiln lacabidanceswvit thid tvientior,dhercompqundswofdormilad ecan be prepared
times subsqsi telpl W th a substituent independently
frora & carpReun 8%8”5’"? yl; methoxy; trifl uoronethyl
-N((C 1-6)-al kyl)2; -Nf-Hd*-al kyl; and
phar maceutically acceptabl e salts Rhereof. As another
preferred enbodi nent of the prese i nvention there
are provided theHC

IT

wherein Ry is as above.

The compound of formula Il is converted to the compound of formula | via the

following reaction scheme 1 wherein R; and R, are as defined above:

O N o
Z
N O S=<
. 57 >
=T
R4 S
N\ I HI—A R4
Ir Na |
v
(o]
\ /N R1 R1
s— \ \ 0
57 Ry NH, VI HN—</
- TR
Ry
] o
\% S
I
scheme 1
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conmpounds of fornula | as defined above, wherein R is
hydr ogen; R4 is phenoxy; piperidinoxy, which is
wae@alosdsst ut ed or N-substituted with -C(O - CH BCT/ERL09925
-6)-alkyl; or-O(C - 6)-alkgi, which alkyl is
unsubstitut ed or once substituted with 4-fluoropheny
withtthiisﬁmmﬁ@ﬂethmomgoum@pﬁtg(gnulgﬁds reacted with

theg% pr e er Pgadﬂgé‘g&t&%gﬁ}e ?f%?%%qg[agg en ‘ﬁgﬂ@im

Knbémr%@! ecgutioni tdgstodice trngutipoursd of wrmulal\V. Asy of the conditions
defi ned above, wherein Rl s

conyRAtigPRUPyARERINg rYt Keopyanagel Eﬁgcﬁ}oﬂl%@r%%'iﬁﬂd inpgariying out this
coftirR368n. BERNANY, 1Ris reaction is carried out at reflux temperature in the

presence of alkali metal acetate and acetic acid. In the next step of this synthesis,
the resulting substituted thiazolidine of formula IV is treated with a methylating agent
to methylate the thio group on. the compound of formula [V to produce the compound
of formula V. The preferred methylating agent is iodomethane. This reaction is
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 atmospheric pressure. In fact in carrying
out this reaction, 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 VI to produce the compound of formula I. The compound of
formula VI 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
embodiment this substitution is carried out by reacting the compound of formula VI
with the compound of formula V in the presence 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 1l with a compound of the formula:

o)
N
Ry———NH / T
S

wherein Ry is as above
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phenoxy; -S-(C 1-6)-al kyl; -NKd-eJ-alkyQa; -O (G-
6) -al kyl, which alkyl is unsubstituted or one or two

wo 2oved2meabst it uted with a substituent i ndependeeit/ER2005/009925
sel ected from nmet hoxy; or cmcl ohexyl; and

pharmaceutjcally acceptable salts ereof.In
acc bhe BPRAAIOR qfﬁ%@ ﬁpmn%m@rﬂfif@rﬁvul@ﬁérwahﬁ% gagrgund of formula Il to

a _froF - .
progbghe conBind R FRGaT Is R oGITRENAR (RiAg Broanic solvent
sudtpagrbbnzéne ostohusnecat kkigh ttempketanitonntDPC foc200fCainla closed
via the.foll ow ng. reaction sche eregin Rland R4
syslpd. I i ianaandhiseachir & eained o1l uBBeLFigh e Hreres and
prés_@h%. | TNE BIPBUNE M FEPRRAWICCA bé HirdetiRidrind by BREEESplacement
wth the conpound of fornula H -A [rhodani ne
thofeughhreacting liheizompeund®@idhé farmula Knoevenegel reaction
to produce the conpound of fornmula IV. Any of the
condi ti ons conventional in carrying out Knoevenegel

reaction can be utilized iﬂ carrying put this
condensati on. General Ty, t M3 reaction is carried out

at .refl.ux t erature in the
wherem‘li iSas a%rg%e

with a compound of the formula IlI-A. The replacement reaction is generally carried
out in the presence of mercuric chioride. This reaction is carried out in an inert
organic solvent. Any conventional inert organic solvent such as acetonitrile,
methylene chloride, etc. can be utilized. In carrying out this reaction, an amine base,
such as diisopropylethylamine, 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 pressure. In 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 amino 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 to 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, Ry is R2X- 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



presence of alkali nmetal acetate and acetic acid. In

the next step of this synthesis, the resulting
wamsiedsat ed t hi azolidine of forrmula IV is treBtEEPW0$/09925

a methylating agent to nethysl ate the thio group on the

conpound of fornmula IV to produce the conmpound of
COIfRRANCANG,comRaURG ef farrada h@mﬂ taemwlmgmlgj ofifermula V or the

corhPEGHR b ulal 1A AR shdfl T ed out 1n an

organi c am ne base such as di1sopropyl ethyl am ne
(DIEA). In carrying out this reaction, tenperature and
pressure are not cri@cal and this reaction can be
car Whate dhe riags Boon Rt ispan A-oxide fia rtrogsmphatorndn a nitrogen
pressure. In fact in carrying out this reaction, any

5  corahinifericg whidH formsans tinfsi @ adr ®nthsabNokiddatah b fdtmed from a
group can be used. In the next step of this synthesis,

tertidrg ringnpivagen aforh dyraxidation. sAng goheshtidnahnditod efroxidizthg a

o e RSB e RS oL e agen s

me@éHHf&%beH@izb)b ASEUVIGP@A).ne substitution by a
nmet hyl thio group can be used in carrying out this

reaction. I n accordance with one enbodi nent this

substitution is.carried qut reactin e c oun
10 SRR i nerSino e SRS puRTal riim e be produced
by HeeRABRhPleadti6R RYREINeM alhartlnVRts §3'8BfiR&d above:
acetonitrile. Generally, this reaction is carried out

in the presence of an am ne base such as
di i sopropyl ethylam ne. On the other hand, thg conpound

of formula | caa be prepared by reacting t
EtO
' COOEt !
EtO 90°C. 5h COCEt  PhOPh, 260°C
oeesh | | —
5h
NH, EtO N
X XI

X H
0
Ci
] |
1) 109% NaOH !
Et
coo Reflux, 5h POCI \
R
N 2) PhOPh N Reflux, 6h —
H Reflux, 9h H N
Xt XIII-A XIV
R4
I XN R,
Pd(OAc),, dpp, CO
Na-R, 5> dpp oHo
120°C, 15h AN
—_— = TEA, Hex3,SiH
. N 80°C, 3h
XV N/
II

15 scheme 2
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conmpound of forrmula Il with a conpound of the fornula:
wherein R is as aboveThe reaction of the conpound of

wo eooaobee/l | with the conpound of fornmula |l tBCPERPZIN®@9925
t he compound of fornmula I, %6s carried out in a high
boi Il i ng organi c sol vent such as benzene or toluene at
high tenperature from 100QC to 2009C in a cl osed

Int t hi
2 4 Hnghor L PR inePnd<RE i IgERlpkcfhedpround o
fornﬁl%rﬁ(“’té pdeiu@@fhebﬁxbéhfLﬁéﬁ layniheomesimiula Ik ETtis reaction is
repl acenment thorough reacting the conpound o

conveniienal cRndepeatigherariioRivheseiasubstitpsioniaf @na@'e%%&% gnsaturated
eth e@épglqr@ngi% ??@%"%ﬂ P;%%n R 2GS B the ragﬁﬂe'\ﬁiﬂ'\ b sther. Generally

e presence

thisaBhetiord & carfied outatiengreratureaof frech 808C t260°PC nneahlgh boiling
organic solvent. Any conventjonal_inert. or

iner organe Selvsht-aAnueebvRRtaNal Bighkeiligy Biast Q4 w%afq SRIveni;gan be
uhh%?n&‘ rl]rgg%{aﬂgl'nb'oﬁ%ls Iré‘a i yAr‘?l%ng“E 'bBI’\%ﬁtﬁfi‘Fa‘i hiRfhy béﬂ'hg lnert

_ such as | SOpro amne, Is used
organicrsolventaolvents that ean tieartilized riptemamzm@ oahm@rml@nenclude

toluge, B e aPoBrelilris FERpien P EopReLaur i or ong

perfdHsl fitile A b8 fedehan, any conventional method of
replacing a sulfide group with an am ne can be

utilized. In the conpound of formula VI where R1 is X
andTl%(e compou%g o?)f%/rmu?éﬂ%l is VSRSd to the compound of formula XHI by

cyclization of the ester group in the compound of formula XIl. This cyclization is
carried out by heating compound of formula Xl temperatures of at least 200°C
generally from 200°C to 300°C in the presence of high boiling ether such as biphenyi
ether. Compound of formula Xlll is converted to the compound of formula XIlI-A in
two steps. In the first step, the compound of Xlll 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 siep of this reaction, the carboxylic acid
product is heated to 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 XIII-A is produced. An oxo group in the compound of
formula XIli-A can be converted to the chlorinated 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 formula XIV 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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t hese conpounds can be prepared fromthe correspondi ng
am no acids or amno acid esters by reduction with an
wa@bdoaloosaet al bor ohydri de. On the ot her hand, PEEER2005/009925
hydr oxy | ower al kyl ene conpunds can be prepared for
the correspondi ng cyano carboxylic acid esters by
the Rachubistibrentione wishes toplalcarat therdpasiticneof thedwempaimd of formula 1.

Thig BaEoRS e o S feming i sttt SiReRli b fopwta x1v
und@r%@q PRIRUfe rr@m@trld&résb@nem@rwm@bmew g diur] Amyt h

t he Cconpound of fornmula V. t he ot her hand, wher
COanEth@l@@ip'OGmdcﬁf reaeling a halogemgrpyp reitk a gadiuk salt gan be utilized to

carﬁ/aé\@%g allrﬁﬂe Iggt %t%g' Smg %yﬁﬂwe%g( %Ih? ggnﬁ%uhfﬁo‘# formula XV

is coAmREd Wtﬁé)cérhpoamfbbfmmm IlfL@iﬂngoaniyldibDnrleacmmmg) convert the
thecorrespon i ng compound of formula VL with

iode grereuirither CHEY rulpsiityergron the RhaybURG. dhis '@aﬁnpa cpn bg carried
outy l%ggﬁﬁ%?? 16Snd\§pgc§rﬁu.ﬁ§§‘(\f wﬂﬁ%a?@n R{o%)ud'e?m@ﬁe presence of

ro en atomin a nitrogen containi
dlphem@prdpy(c bhb@phﬁae t(d)‘l@)rm nigs pmsse(nc)a of & kbmuimizmg d@alladlum

f tert
e B TEg, oS Lert BT T8 Lo SRR o
i
rea,(]:ﬁcgﬁ Erféet%igﬁ lﬁe@d&??gﬁéztﬁ%“gdéhggﬂ ty'Y'r&% ﬂﬁoc@é‘ Sieattibipe?aitres from

I's netachl oroperben20|c
40°%1ad1 209CRBANY convertionad aretkodvot hom\rﬂrﬁng avialidegioup ke the

aldB B i Rl e P afiEass O RiaBfti W darblf ppoidgoan be

utii2BaU8 convert the compound of formula XV to the compound of formula II.

In this reaction, Ry is preferably —(O)x(CH2CH20)y-R1o or

since these substituents easily form sodium salts which can react with the compound
of formula XIV to produce compounds of formulae V, II, 1, 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 |, I-A
and 1-B where the substituents for Ry and Ry are aryl rings the preferred ring is a
phenyl which can be unsubstituted or substituted with this substituents defined as Rs'
and Rg'.

One embodiment of the compound of formula I-A are those compounds where

Ry' is hydrogen. Among these class of compounds are those compounds where R4’
is
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p schenme 2The ether ester of formula Xl is condensed

Wi th iodoaniline, the conpound of fornmula X, to
w@e@dozeet he substituted am ne of formnula Xl I.PdhEB2005/009925

reaction is conventional coldensation reaction wherein

substitution of an al pha beta unsaturated ether by an
-(O)R(BHEE HLO Jghio oD 4P HeRee e dhe @mbddinmeat ahtheecampeaurgs of

oA FRPCE bt b ST ReSTHLpBR 0o P
this| SRBbdRAERNkISe E8MYBDhds Nherés Py RNbédnatolbwenalkgi drengeferred with

inert organic solvent can be utilized in carrylng out
the tannspounds where Rroisgrifurronsiing @reem Seing egpasiallyipygferred.
inert organic solvent solvents that can be utilized
for carrying out this reaction include toluene,
benwrAker &hodreae dilthig indriteonraradhé eompouralsrdf dormuuia 1-B where

by refluxing for long periods of tipme, i.e. ab fi
n isHband X' it CHaRiRoIAIAIRMIon®, BFRHAP3IPU RSy R FEreRA: Aynargithe
f ) , i - .
R e e T
alkylenes,aireithds@ sbrrippuhdai-hig phemybonidalofptenyiulrathig preferred

tenperatures of at |east, 2009C generally from 200 C to
embement FOFROUNIS YURE ‘Sﬁ\ &biling ether such as
bi phenyl anéher. Conmpound of folg{rml a Xll'l is converted
Il

to the-conpound of fornula Xl IT7% WO p In the
~(CHoksN gt ep, t he -Bomeound 96f XI | | % r@’&;@zo%—th an
aqueous akkal i nmedal hydroxi de sush s sodi um
hydr oxi de or potassi um hydroxi dé®in an aqueous

are especially preferred. With respect to those compounds of formula 1-B where X is

cyclolower alkylene particularly cyclopropyl, Rz' is phenyl or halo-phenyl and Rs is

Ryy
@- (CH)y-(O—
Rig

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 R4 contains a phenyl ring which can be
phenyl or substituted phenyl. In this class of compounds R4 can be
—(0)x(CH2CH20)y-Rig; -S-R12 or —O-(CHz)i-Ri4.

Another class of compounds of formula {-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 Ry is
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medi umto give the carboxylic acid product. Simlarly,
this reaction is carried out under reflux conditions.
WO moobhesssecond step of this reaction, the car bBRYEP05/009925
acid product is heated to a9tenperature of 200QC
t horoughly from about 200QC to 300QC in the presence
of a high boiling etherR~- vent{ such as bi phenyl
ether. I'n this nanner, the oh-@Emul a XI11-A
i s produced. An oxo groug ' e conpound of formula
¢]

—( (CH2|6H"2;G<II) Bg,, devger ed the chlorinated cégpouthe weferred R
or miul a

treatnent, with a c rinatin
rm%@cﬂaeéybﬁ%@a%aam@%&%h%m %V&'OE{HFV X‘Fﬁfﬁ?fvgg aﬁ‘ﬂ’é””gs
reaction mxture can be refluxed to convert the oxo
group into a halide with good yields. Any of the
c ondindthensmboaliraani oimdmpourcbeifermulag-Bheheawe 8 et @re those

corpp iR 5 RBSER AR Sre PiTaiiPd B{pd  iRtiuded within this
claﬁgf’ﬁ%ﬁwgéuﬁ@s hRetHoRBRMshLATds vierel Ry iV by reacti ng

. genated site of the conpound of forrmula XV
with a sodi um salfirg

™ R4 substituent one wi shes to

pl ace at the 4-posi 2 )vf:()(PﬁEund of fornula I.
This reaction is canied out by heating the salt and

—(ORES DR Qforf &t4ula X1V under high pressure in
their correspondi ng al cohol solvent medi um Any
conventional nethod of reacting a hal ogen group with a

SOdAHBih%"i"etmE&ﬂm*éﬁt bt iHd efpduhdef foymald I-BWisere n is 1 are those

reaction. In the last step of this synthesis, .the
compopnus whefe MKoismadinalylaweratvieastsatpstibiente In Bip 6l@sa obf

cofBaPAF sl B4 B e LERFS B EpRGntios i

prefBiréd CRAGLdfQdnfFsLIMR RAkMpreférably ~(O)x(CH2CHz0)y-Rio.

Pharmaceutical compositions according to the invention may, alternatively or
in addition to a compound of Formula |, 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 metabolites are sometimes referred to

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 effective amounts of the active agents of the invention may be
used to 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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out by reacting the conmpound of formula XV with carbon
nmonoxi de in the presence of di phenyl propyl phosphine
W@ dgwpp298n1 t he presence of a base utilizing a petT/aR005009925
acetate catalyst. In carryi2eog out this reaction the
carbon nonoxi de is added to the reacti on nedi um under
mgrpheenﬁlyriah@ets epirdlfelgati‘oncnndmr preventspda-difiereriigiionznf@ edkaryotic cell,
from 40d

o oL TRR SIS TR e RO, 368 b ADAEN o et ity
egr|SBngmﬁé}@pg§ﬁ@ﬁeg{méﬁlact| on wi th carbon nonoxi de can
be utilized to convert the conmpound of formula XV to

the conpound of formula Il. In this reaction, R4 is

S ug@ ?MPL gp%g %’?%gr@tﬁ%ﬁv‘ﬂ rﬁ%?ﬁ%k)?ﬁ@ﬁ? %Eél‘g an arnéount will vary

dep@r{dfhg bﬁoﬂfﬁﬁ\!}@t@@hdﬁfaﬁ Mdp&rﬂcmak/ccbmppundu@leeamommﬂsn and its
or nul ae

sevgib dhe mﬁwty (eeat, yueigh) @thﬁo%nime‘ﬁ OJthSF lrsnm Pgtrﬁament but can
nevert oi.ft?‘&ér;} QLRI i iﬁ)g ﬁ'\'éﬂnFF i@ﬁo@ﬁ ‘?ﬁ ﬁ'Lere &4 according to the

cyclof"owe ene 1's cyclopropylene.
pamomaoomdﬁnsrh‘anbes lsuh@uhdlnlg thea:adej mBIumcg @ ¢.hthe specific agent

verRe b BT el o Sdpirs e b bl venteg, and the
sutﬁ%ﬂ?ﬁf‘t belrRAranibl. HiteatitgP il inteRRaSothban aflicast the mitigation of
a disease condition in a subject such as mammal (e.g., human), that is affected, at
least in part, by the activity of CDK1 protein kinase includes: preventing the disease
condition from occurring in a mammal, particularly when the mammal is found to be
predisposed to having the disease condition but has not yet been diagnosed 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 methods, for example by using whole cell cultures in an MTT assay. The
activity of the inventive agents as modulators of CDK1 protein kinase activity may be
measured by any of the methods available to those skilled in the art, 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 (1998); 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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One enbodi nent of the conmpound of fornmula I-A are

t hose conpounds where R-i 1lis hydrogen. Anopong these
web@s®2961 conpounds ar e those conmpounds wher e RAI/EP2005/009925

is-(0)k(CH 2CH20)y-Rio or -0-(CH 2) Ru. In the

enbodi nent of the conmpounds of fornula |I-A where R is

hyd‘rhewhvar@mlme‘étheomutmnw@eefomma’f%d Jrnomarr@;aceuﬂcal

corSsibfsdhTnETRERTL, 1SR B T g erer
con‘gﬂ%%%&ﬁé&l@fmbﬁulﬁflﬁg?‘ggﬁlatmgo BRinbEbithyg asRRe of b)compound of

eferred. Another e ment of this invention ar
Formiwa tangaoriaert qtharsraseuticallymegeptable cagrier of tHlugmnt. s'“aone

emlﬁﬂi Olnf mﬁfr\gﬂé@bﬁégug%@;@un élf@ﬁ% %?ﬁdéc%fé' C}Q%@Q}f'the inventive

ageht!a" md providddvdteas tdprd@d@trwab@htwmndltkmmh&ng ang-proliferative
those conpounds R2' 'is phenyl or (]a R
abilly oP SEBRGGdPYRIRT 1S BRI VRIS i BNETH T e o feiaisted, or
I
corfiED) THAES BRI Lt e R i o e
mo@é lof hendnipimatiors &.gu; baremetab or ol ladnfgisiragopheny!| or

hal o- phenyl and R4 is the preferred ring is phenyl,
cycl oal kyl or cycl oheteroal kyl. In accordance with

an OArli‘ FveRibe Qggﬁf‘&aﬁ’ﬁetd&%lﬁ%ma nd cehvémtiondl dokage form prepared
where n is re those conpounds where X is a | ower

by edrkpiningasidrapettieally. effggtiye amount of an agent (e.g., a compound of
Formula I) as an active ingredient with appropriate pharmaceutical carriers or diluents
according to conventional procedures. These procedures may involve mixing,
granulating and compressing or dissolving the ingredients as appropriate to the

desired preparation.

The pharmaceutical carrier employed may be either a solid or liquid.
Exemplary of solid carriers are lactose, sucrose, talc, gelatin, 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, ethylcellulose,
hydroxypropylmethylicellulose, methy!l 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 a liquid carrier is used, the preparation will be in the form of syrup, emulsion, soft
gelatin capsule, sterile injectable solution or suspension in an ampoule or vial or non-
aqueous liquid suspension.
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enbodi nent i ncl udes conpounds where Ri contains a
phenyl ring which can be phenyl or substituted phenyl.

WO poobloesser| ass of conpounds R4 can be -(0O PCT/EP2005/009925
k(CH2CH20) y-Ri 0; -S-R12 or 20 (CH 2)t-Ru. Another
cl ass of conpounds of fornula |I-B are those conpound
whek@ohtain asstablejwatar-solbletiess o, §LMWN&@@H¥'C%{W@QQ$@’[3U9 salt

o Yo ! 257 s AHL AL RRL B 41 oo
inonfa@icadid. ilsa (S@)uB(é%ﬂCﬁﬂ@) - ri&l@,vahwlegﬂ?@ agent mgabe digselved in a
preferred Rring of the substituent R4 includes

SU“QF?E?]WSdWﬂI%W'”WW&%QB@@%N kyl rings. Another
enbodi nent of conpound of fornula I-B, where nis 1
are those conmpounds where Rl 1is phenyl. Anong t he
pr et el bel apprgmated thaicthedetlialiddsages lof thechgarstsafsed in the

Qunds, ar e, t hose c [Tpoun [

corﬁ;? Wt@_@ VERHQN W wﬂgwgﬁggﬁﬂgicgprmg\plex being used,
Qldc% B@iﬁHH lf&rﬁul&eﬂhﬁ{een%dbsofjacﬁﬁlﬁlsftﬂéﬂéﬁ and the particular

npounds ere I's a di hal o | oweral kyl ene
sntas |b|bst ang dmeaserbemg tealeds Oplimabdgsagessor 8 diven sefeaf conditions
se ¢

car| Bp SSAPGRDRP B taPas sKUet I i e ebba ddsae ' "
detefrfdnatichi46513 ) VicRL6ef tth@(pi@lﬁ?éﬁtaF@étacf@mﬁ?&gbhan

according to the invention nmay, alternatively or in
addition to a conpound of Forrmula | , conprise as an

actﬂ{g copn% %ﬂloﬂgtof the invention may be manufactured in manners generally
known for preparing pharmaceutical compositions, e.g., using conventional
techniques 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, slurries, suspensions and the like, for orai
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.
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pharmaceutically acceptabl e prodrugs, pharnmaceutically
active netabolites, and pharnaceutically acceptable
WGE 20682161 such conpounds and net abol ites. SuchPCT/EP2005/009925
conmpounds, prodrugs, nultimdrs, salts, and netabolites
ar e sonet i nes referred to herein collectively as
“active agents" or ™agents." In the case of agents
tha} are solids, it is understood by those skilled in
ExamRles ¢ that the inventive conpounds and salts may
exist in different crystal or polynorphic forns, all
of which are intended to be within the scope of the
@_ﬂ@@eht i nvention and speC| fied for rruI as.
J f

onemed| at ed by rmdul atl on or regqgul ation of the protein

T Kkinases CDK1 . An "effective anmount" is intended to
mean t hat anmount of an agent thatsignificantly
inhibits proliferation and/ orypreyvents

de-differentiation of, a yotic cell, e.g., a
manmal i an, i nsect, |pl or kurgal cell, and is
effective for the indicated utililty, e.g., specific
t herapeutic treatnent. The anou f a given agent

that will correspond to such a
dependi ng upon factors such as oparPigul ar

conpound, disease condition and ilts Heverity, the
identity (e.g., weight) of the sitbrectt or host in need
of treatnent, but can neverthel ess be routinely
determined in a manner known in the art according to

it ﬂﬁp ha I@%g%%& 2C[ 4[ ﬁgonrﬁtg%@%ﬁ?l@%ﬁé@)ﬂfnre‘iihﬂgnefﬁra?oefﬁ@ acid diethyl ester.

/\O/“\EU\O/\ L 0] o
Br 0~ Br © o~
L - ‘

NH N

A mixture of 4-bromoaniline (100 g, 563.9 mmol) and 2-ethoxymethylene-
malonic acid diethy! ester (126.9 g, 575 mmol) was heated to 90°C. Then, the
resulting brown mixture was stirred for 5 h. After cooling to room temperature, the
reaction mixture was diluted with ethanol (~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 to remove most of the impurities. After cooling the suspension in the
refrigerator, the solids were collected by filtration and washed with cold ethanol. After
drying in air, 168 g (87% yield) of 2-[(4-bromo-phenylanﬁino)-methylene]-malonic acid
diethyl ester was isolated as a white solid: mp 100-102°C (lit. 100-101 °C).

unt will vary
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bei ng adm ni stered, the route of adm nistration, the
condition being treated, and the subject or host being
wo e@anemse1 " Treating” is intended to nmean at | eBSTI/EP1065/009925
mtigation of a disease comdition in a subject such as
manmal (e.g., human), that is affected, at |least in
parRrepagatloneofaﬁabromo-yﬂr bydrepkquinclineidcaibexylic acid e sster.
preventing the di sease condition fromoccurring in a
mammal , particularly when the mammal is found to be
pr edi spose@d tQ having the di sease condition bgﬁlhas
not yew b i agnosed as having it; nndulatl g a|d/or

Bk b Png odi"sease condition; andPho
theas
f ur Thet 4|

cond| ti on_Jhe_pr_esem_»l nven
inhibiting protein kinase CDK1 activity, for exanple

ected to nethods of nodulatin
in mammal i an tissue, by adm nistering the inventive
agent. The activity of agents as anti-proliferatives

I s PRskbd ﬂ@ﬁﬂfcﬁﬁo%eﬁ?@%n@ﬁh’é nd] Qha@ﬁﬂf@dn@ @ethyl ester

usi ng whol e cell cultures in an ass
(154, |4».'5&E§/rrwnolb was. anldset ﬁova;h@b@nh@mdﬁh@rd@y%}tg)rag\doﬁweamlure was

heﬁgﬁ h Eéh Fﬁjbﬁcéﬁ%ﬂq%g@ggfﬁﬁgw eﬁh t?e{%l)&flret W&s cooled to

100°Qcantdtilgtet WitH #ibhadBH(~200i ML) Mhi®sassansion Eaaarrpﬂlebeecbfor 10 min
sui tabl e assays for activi t_[){1 nmeasur enents i nclu

and Hesecanpled iq rmam tempatatuieatl| @rﬁéllldﬁ’u\tﬁfeé‘éﬂ'%tﬁdm fl"\v@lon and

Wa%é’“ﬁg’gﬁﬁ%@é%)ﬁ@rxmpl ﬁh? ey A &97%% )éleld 8e6 -bromo-4-

hyd%w-QUlriWhga lezhmoayhfb ahtlimml,es(éﬂwdimlsela?agasca weile solid: El-
RAES IS atod for CemiaNoe (VPY 4455228 found 146.0478.

Preparation of 6-bromo-4-hydroxy-quinoline-3-carboxylic acid.

OH O OH O
Br
Br X o> | X OH
| > _
NT N

A suspension of 6-bromo-4-hydroxy-quinoline-3-carboxylic acid ethyi ester
(102.59 g, 337.7 mmol) in 10% potassium hydroxide in water (689 mL) 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 filtrate was extracted
with dichloromethane to remove any neutral impurities. The aqueous layer was
neutralized with 3.0N hydrochloric acid to afford a white precipitate. Then, the solids
were collected by filiration and washed with water. After drying in air, 91 g (98% vyield)
of 6-bromo-4-hydroxy-quinoline-3-carboxylic acid was isolated as a white solid: El-
HRMS m/e calcd for C1oHsBINO3 (M*) 266.9531, found 266.9521.

Preparation of 6-bromo-quinolin-4-ol.
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I nternational Publication No. WO 97/34876; and

I nternational Publication No. WO 96/14843. These
w@e@poedsses may be assessed, for exanpl e, by UBCTBPZINE009925

or nore of the biological t¥®sting procedures set out

in the exanpl es bel ow. The active agents of the

i nvention may be fornul ated into pharnmaceuti cal

conposi tigns as described bel ow. Pharmaceuti calg

conp05|t| S f this invention conprise an effectlve
Ay e egul ating, or inhibiting SHA

cony | of | For IaJ—and_an+neLL»phar' 1y
acc arrier or diluent. In one enbod of

t he phar nmaceuti cal conpositions, efficacious |evels of
the inventive agents are provided so as to provide
therapeutic benefits involving anti -Bgol iferative

abi The )sothﬁfbr@frfq dpidseny-nuinefire-3rearRpRic acd £1@2.59 9, 337.7
mr@@%&p{a@gg 18! ep reg’m RS g agﬂ thEN éDHi%ﬁgre WaE$Bated to

S are osag e
refRFo0P h tetadidraa light browa subpexsion) Attemoaimg te.rgom temperature,

e wampstenimamaraearmaand diskhl S GpBHL. Then, the
soIFHse\Hé‘fee&?l*é\StéhOH;Tf’hﬁl‘djfénaaﬁd‘\%éiﬁ’@d‘Wnﬁ%héﬂﬁ ?éﬁ\%PtAﬂ’@r drymg in air,

an agent a conpound of " Fornul a
7230(13 @(ﬂB%eyleldpofe@«bemﬂovwmholapgmp\rasaselapﬂthaaaoelmta sdid EI-HRMS

T R

granul ating and conpressing or dissolving the

i ngredients as appropriate to the desired preparation,

The Ppé¢paraticre of Bdaprmsad rahéeroegin@ingd nay be either a
solid or liquid.

OH Cl
> =
NT N

The solid 6-bromo-quinolin-4-ol (52 g, 232.1 mmol) was added to 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, 55.46 g (98.5% yield) of 6-bromo-4-chloro-quinoline was isolated
as a light yellow solid: EI-HRMS m/e calcd for CoHsBrCIN (M¥) 240.9294, found
240.9297.



Exenplary of solid carriers are |actose, sucrose,
talc, gelatin, agar, pectin, acacia, magnesi um
wab@an2asel stearic acid and the |ike. Exenpl arpCDEP2005/009925
liquid carriers are syrup, 2eanut oil, olive oil,
water and the like. Simlarly, the carrier or diluent
mayPrepatatide dfigaeroded-dymethaxyrpiimainease mat erial known
in the art, such as glyceryl nonostearate or glyceryl
di stearate alone or with a wax, ethylcellul ose,
hydr oxypr opyl net hyl cel | ul ose, nethyl nethacrylate and
the like.CIA variety of pharmaceutical forfs can be
gppl oyed. L Thus, if a solid carri@&n~Js t he
pr epar a1 oy can be tabl et ed, pl aced d gelatin
I n_powder or pellet Tormor ormof a
5 orNl ozenge. The anpunt of solid carrier may
vary. If a liquid carrier is used, the preparation
will be in the formof syrup, emnulsion, soft gelatin

5 cappd h&olfiicRr dfl &bfdtheet-eiibe-geingline (1 2 2$g,l§|®emmab)nn| methanol
an anpoul e or vial or non a%ueous l&EE):“ d enS| on. To

(2081mk) waa asided|sedivin aretbexids| (&3 §8<@ Proom ferperature.
h C I
ol TGP R e ol e l@“fgaé%?g@%ﬂan

Aft&Y codlipigaatoemaentperature, thelru@thanshxbvas femoved under the vacuum and
avai | abl e, the agent may_be djs §8wed in as

thedggtsiueéms giluteq Nﬂtmﬁ@ieénl?h% t $ihecd oSl iration and
10 wa?trl’ %&grt ?ér rgl?ng '10@@3@@%"/@%e¥d}%f@6f&ﬁo%sméthoxy-

corrp03| s in i on W r
umonm diasdsdlateidhees aawhﬂecsdlmirw!mohwlambao@‘ya@lhz@gdy omasetonitrile: El-

arti CU'é’j‘éi f%:&ialabéﬁ'\&g (&'a {%g‘ﬁg toung PREG79A.

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

o 0 o~
Br XN H N
| — | P
~
15 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

20 temperature of the reaction mixture was raised slightly to -60°C and it gave a very
dark brown solution. The resulting 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

25  ammonium chloride solution and the two layers were separated. The aqueous layer
was extracted with ethyl acetate (8X150 mL). The combined organic extracts were
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site, host and di sease being treated. Opti mal dosages
for a given set of conditions can be ascertained by
wo bwso2ski | | ed in the art using conventional JBSEER2005/009925
determination tests in view7of the experinental data
for an agent. The conpositions of the invention may be
washesLiwiil trinesalutioreand dEed ever anhydrrHs MAGSSIER @yﬁﬁty% %"traﬂon of

cal Lo . . ,

thoRAPRERTY oETREREP g el iper Y AR KEDS kS hude brown

solid! FResdlRkivag didseiiedah iacgtortrld 50y at oicegralitiart and then
entragpl ng. or |yophilizin Phar maceut j cal

stogshipdBeeBigeraey ow@rrmhtnﬁﬁ%ﬁe&ds Wewe egiRried Py difration and washed
witﬁﬁf@?ﬁx@%ﬁé%fﬁ%ﬂr@bg ﬁéﬁ, @Wsdeg%f’,?' ) ¥ @-ﬁﬁéﬁﬁbxﬁagﬁloline-&

carri sel ect m exci pl ents an
carbaidehiyde ivess isbted asial white soljst: dele4RMSymsé caled fat CisNO2 (MY)

c unds i nto epar ati ons whi ch can be used
187;)&58%89?“%-@%8-For oral admi nistration, the
conpounds can be fornul ated readily by conbining the
conpounds with pharnaceutically acceptable carriers
k noRreparatiore oh Rt[(thispban-aylmethy)-emindlethiazel-dsifounds
of the invention to be fornulated as tablets, pills,
dragees, capsules, liquids, gels, syrups, slurries,

suspensi ons and | i kmiH, for oral ingestion by a
patigpt to be tré%d_/Phar maceut i cal prgparm [ for
or al @an be obgai ned using a id ep«#@%n
&stniétg% with the active ingredi NEX ent )g

opt i ly grinding the resulting™rgXxture, and

processing the m xture of granules after

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 mmol) in acetonitrile (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 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
were removed under the vacuum and the crude residue was diluted with water (250
mL) and ethyl acetate (250 mL). The two layers were separated and the aqueous ‘\
layer was extracted with dichloromethane (2X250 mL). The two organic exiracts were
washed separately 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 solid. This solid was dissolved in acetonitrile (~100 mL) at hot condition and
then stored in the refrigerator overnight. The solids were collected by filtration and
washed with cold acetonitrile (20 mL). After drying in air, 12.32 g (58% yield) of 2-
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addi ng suitable auxiliaries, if desired, to obtain
tabl ets or dragee cores. The invention is now further
wo bdoaseesat ed by the foll owi ng acconpanyi ng wor RETYEP2005/009925
exanpl es, which in no way m8an to |imt the scope of
the invention. Exanpl es Exanple 1

(thlépﬁén Wm@tﬂ?]yl?%mm]tthraﬁﬁyh@mai)so}medIasrtey\Lhﬁera(mc?rpbpus solid:
El- rﬁam@mé@”ﬁsdﬁ%é%&lab%m%%@ﬁ onbaTeBeRy °
§t'ﬁf}éhw g dﬁéﬁ"nﬂ‘%{tﬂﬁ&ﬂ@ﬁh61|Hf@ﬂﬁ@h1(zp9l|(ﬂ|ﬁ8f32q thlolphen-Z-

yl enehal onic acid dieth

yIm@myBIamlhaptfﬂagol -&ohemmmol ) was heated to 90Q0C. Then,
the resulting brown mxture was stirred for 5 h. After
cooling to roomtenperature, the reaction mxture was
diluted with ethanol (~200 ni) and cool ed dgwn N.D_%
ice-water bath to affgyd a hapd soli Thi sNeickt
was then heated to breéjak dovvn t he ha Id d ageal so
to renove nost of the N Aftes cooling thd
suspension in the refrid Lithe solids were
coIIectsd {Ptration ~‘ NShed with cold eth

g | n ai-~—168—g—87%yrel d) of
E‘;St rorr@- phenyl ami no) - met hyl ene] - mal oni ¢ aci d

di et hyl ester was isolated as a V\,hlte solid: np 108l
020C (lit. 100-101 0Q).Preparation
- briora/suspensiy- qjla-[rﬁtbncvm@n%yhn@m&)rarﬁm@&wﬂaa@'rﬂrpne (95 mg, 0.45

mmg)?)[?l')ﬁ 6}%%@%5% Shindline:Sarhass hyedrf]eeﬁmo mg, 0.48 mmol) in toluene (2

mLlire4 Rybrodrhver tubéwere adtfel. tSerimoid dcidds 1 zﬁllmhgd om @) and
di phenyl ether (260 g) and the m xtur_F led
piperidine (9.3 uL, 0.09 mmol)at room temperature he mlcrowave tube was seale

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 dichloromethane. After drying in air, 125 mg (73% yield) of
5-(4-methoxy—quinolin-6-ylmeth-(Z)-ylidine)-2—[(thiophen-z-ylmethyl)-amino]-thiazol-4-
one was isolated as a brown solid: mp 258-262°C; HRES(+) m/e calcd for
C19H15N30,S; (M+H)"™ 382.0679, found 382.0681.
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heated to reflux for 5 h to afford a brown suspensi on.
Then, the m xture was cooled to 1000C and diluted with
wetdvanzdse( - 200 nlL). Thi s suspensi on was ref | uxedr/£pr003®9925
m n and then cooled to roomdt enperature. The solids
vvere coI | ected by filtration and washed wi th di et hyl
@ After drylng inair, 132. 599 (97. 6%y|eld) of
dr, ) 3 z

th|a%| gq)nfepr C8H6N20 (MF) 146 0480, found 146 0478

~Preparation of
6- br ono- 4- hydr oxy- qui nol i ne- 3-carboxylic acid. A
suspensi on of d-brono”-hydroxy-qui noline-S-carboxylic
acid ethyl ester (102.59 g, 337.7 mmol) in 10%
pot assi um hydr oxi in water (689 nL) was heated to
reflux for 5 ht rd a light brown solution. After
cooling to room s Aure, the undi ssolved solid
particles were renmoved¥by. fil tyati@n and the filtrate
was extracted with dlchlor ® hahe to renove any
neutral inpurities. The adlieods—hayer was neutralized
with 3.0N hydrochloric acid to affjord a white
preci pitate. Then, the solids wereycol |l ected by
filtration and washed with water er drying in air,
919 (98%yield) of O
6- br ono- 4- hydr oxy- qui nol i ne- 3- car b c acid was
isolated as a white solid: El- HRNVR e calcd for G
OH6Br NCB (M+) 266.9531 , found 266. 9521 . Preparation
of 6-brono-quinolin-4-ol.The solid
G br onmo”- hydr oxy- qui nol i ne- S-carboxylic acid (102.59
g, Bdpatatiomb) 2vaR 28kesphenyiaycioppimgrine) fisiazos4®ng)

and then the m xture was heated to

H QA “NH,HCl QA N-_O

To a suspension of (1R,2S)-2-phenyl-cyclopropylamine hydrochioride (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 mmol) at room
temperature. Then, this solution was cooled to 0°C and mercuric chloride (1.35 9,5
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 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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reflux for 9 h to afford a |light brown suspension.
After cooling to roomtenperature, the m xture was
wal2doaeasei t h met hanol (20 m ) and di et hyl et PeT/EPBOS009925
m _). Then, the solids weresocol |l ected by filtrati on
and washed with diethyl ether. After drying in ai
The &n@n@d pegEMiy exiralts ofers-voashes: with hene Sokten a@gdned over

anh %%%f%@m%ﬁg&ﬁ a?gﬂﬁht%é%@ﬁg&ﬁr epareg{'?\{)a}% og}he
solvg 01908 the SAkAnRT %Wéﬁﬂe' dede T@ﬁdﬁ@ itich was purified by using a

! d
BlotagersEiggrgcg cok cbqum@tog@g\yeoat)talarm‘l? sBRE RO 2(1R.25)-
ted t
L

calcﬁ’ﬂ‘@?é‘ﬁgm%ﬂ%)sqm mmOommm 283. oseﬁnved under the
vacuum he renai ni ng resi due was poured into an

ice cont ai ni ng beaker (2 L) Then it was slowy

e FPhERRs S (Ereha) @VB%@W& JyIRIRL)LA¢(1 R, 25)-2-

filtration and
heh?ﬁé\ﬁﬂbmlobb\lawahe)“thlﬂdl@rodeyl ng inair, 55.46 g (98.5%

yi el d) of 6-brono-4-chloro-quinoline was isolated as a

l'ight yellow solid: ElI-HRMS nfe calcd for COH5BrCI N

(M) 240.9294, found 240.9297. Prepar at .sq of

6- br ono- 4- met hoxy- qui nol i ne. To 3 sol

6- br omo- 4- chl oro- qui nol i fe (12.92 g, 5B AN

met hanol (200 m _) was a#ded

g O mml) at room tenhpe Then, the rka
g\ was heated to 1200C NnE5 h in a seal ed

r eact | fl_%gli\f -

in
sodi um net hoxi déy '5},__ 8

To a suspension 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
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 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, 120 mg
(67% yield) of 5-(4-methoxy-quinolin-6-ylmeth-(Z)-ylidine)-2-((1 R,2S)-2-phenyl-
cyclopropylamino)-thiazol-4-one was isolated as a dark brown solid: mp 251-253°C;
HRES(+) m/e calcd for CosH1sN302S (M+H)* 402.1271, found 402.1274.
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After cooling to roomtenperature, the nethanol was

removed under the vacuum and the residue was dil uted
wowdoe/ommser . Then, the solids were coll ected bRCT/EP2005/009925

filtration and washed with 3tater. After drying in air,

10. 8 g (90.8%yield) of 6-bronp-4-nmethoxyquinoline was

SIE gxy qU| noI [ ne 6- car bal dehyde To a sol ution of
thia l%BH -4-met hoxy-quinoline (8.91 g, 37.42 mmol ) in

THF (tetrahydrofuran) (155 m ) was added dropw se a
2.5M sol ution of p-butyl |It?l!unbl n hexanes (16.46 i,

4.16 mol, 1.1 equi

t he terrperature of S réactg m xture was raised

slightly to -600C aag/it Ygave ajvery dark brown

solution. The resultingaol or lution was stirred

for 30 mn at this tenperatur engp._a_sol ution of

di met hyl f ormani de (5.78 L, 74.°%4 Y in THF (10 ni)

was added dropw se. After additN the m xture was

allowed to warmto roomtenperature and stirred for 15

h. Then, the m xture was diluted with saturated

anmmoni um chl oride solution and the two | ayers were

sed%l‘ﬁ@ﬁé@t!om'ﬁf&'@m@ﬁseihﬁ%éﬂ%m@xtract ed with ethyl

acetate (3X150 nL). The conbi ned organic ex{racts

wer ewas@ged with brine solution and driedQove

anhydrobs magnesi um sul fate. Filgtration af the drying
S of the solvent ut vacuum gave

olid di ssol ved in

During the addition,

Br

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 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 neutralized 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 (90.2% yield) of 6-bromo-4-ethoxy-quinoline
was isolated as a white solid which can be crystallized from acetonitrile: EI-HRMS
m/e calcd for C41H1oBrNO (M*) 250.9946, found 250.9946.
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stored in the refrigerator overnight. The solids were
collected by filtration and washed with diethyl ether.
We\doe/02@5ying in air, 4.47 g (64%yield) of PCT/EP2005/009925
4- met hoxy- qui nol i ne- 6- car b®l dehyde was isolated as a
white solid: EI-HRMS me calcd for CnHgNO2 (M)
18Pr@ﬁé&ﬁoﬁaﬂmde&&?yﬂﬁmﬁ)linér&partmwwwf
2-[(thiophen-2-yl methyl)-am no] -thiazol -4-one. To a
suspensi on of thiophen-2-yl-nethylamne (22.63 g, 200
nol ) and rhodani ne (2-thio-4-thiazolin-4- (13. 32
Y added DI EA

45 Q
0D pperature. Then, it ggveHa }sol tion
Wi t g nih and this solution was cegled o COC. To
'thltsh ef¢uric chloride (27.15 g, 100 mmIN) was added
in ree portions within a period of i Al t ar.
2ddi @ AGRIUTioReoRrBpRer LRI G R8O e Dl THF
(tetfHYRESRIAH) G2 ML PivhS Rl Grogwita)e 2. SW ol irmiauty lithium in

were tilte throuhap_lugtof celite
heméswafgﬂemi\vathrmim:lhndreqrév.hahg(%@(a@um}; haadeion H

1.0 L), Th nbi .
ot e ST e AR e v
dar@%n%ﬁﬁidﬁﬁ@%s@kiﬂb'cﬁﬁﬁ FoRitioRdRagrtlirred fer 30vmin at this

yers were separated an e aqueous |a

terperace sthew tasolubon of d'rmthulrf@rnqam@@o(or&%a%t\ﬁg?% gnol) in THF (2
rgani ¢, extract d ' '

SRR LR o ORI AR PRt MR o room

tenfipdrhfidb ol RfrrddRor dByh. Mherg e ridtdre’ wae \dillitenf witheaturated

sol vent under the vacuum %ave t he
ammonium chloride solution and the Two layers were separated. The aqueous layer

was extracted with ethyl acetate (8X50 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% yield) of 4-ethoxyquinoline-6-carbaldehyde as a white solid: El-
HRMS m/e calcd for C12H1{NO2 (M*) 201.0790, found 201.0787

c) Preparation of 2-(2-hydroxy-1-(R)-phenyl-ethylamino)-5-(4-ethoxy-quinolin-
6-ylmeth-(Z)-ylidine)-thiazol-4-one.

o] 0]
H B H—(’N ©
EN. HO




crude solid. This solid was dissolved in acetonitrile
(-1 00 nL) at hot condition and then stored in the

wo edociogmsat or over ni ght. The sol i ds were col | et BEP1IY5/009925
filtration and washed with 3ol d acetonitrile (20 niL).
After drying in air, 12.32 g (58%yield) of

2- fridt dsaghamsich yi zcrezhwki)ewm ma}-phbnwz@hylanmne)-m@zol -4-one

i solated as a white am)rglhouiilld % 064%%638’
(preparatiopreae descringd inaxargpes’a) { e st aﬂ
qqufhﬁ%aé e%irt])%)'igéﬂarglen(g 0779.5 G[¢5 mmol)( in toluene (25 mL) |n a mlcrowave

Z)-ylidine)-2-
tub@WeZe a}dblewbleyulzgncaaum &9. Valnagcﬂ 447 grraol) Wdaolﬁaﬁ@éﬁs(ﬂgﬁz uL,

5 0. 45;9,@;1 mr@éls,t e %rgna elgﬂﬁeét ucg%\fvﬁ%ﬁ ELﬂiea@gC 5 %rﬁqcsgeated to

1500A0R 218%d MidBwalBlidr 80 niia! Tiesre the mikture Iwasicooled to room
m crowave tube were added benzoic acid (1

Q.
tempanzhtpraadd diilptedi with iolyena The s@lwﬁmq"e&ieq bY% tration and
waspglnine S8R Atar i Y et &yl 37630 (A0 18% TR of 5
ethﬂkﬁd%ﬁcﬁlﬁi\@%/lrﬁ@ﬂi -€4- ynleurfe)@r(z*- mheb(gaﬂugl%) mm&e:ﬂ?ylammo)-thlazol -4-

| uene solids were collec r 0
10 onawasisaialed a @thb@r@é’rﬁ@ 'ﬁnHP@St(r'J H? Sr?@?‘?ﬁ:g{}r‘/?é dZAllegtab § (M+H)*
73% | d) of
42@'- %Zﬁ%@{lﬁg%?bq nol Fﬁ é-yl rrglt ﬁ- ()Z) E)yl i di ne)-2-[ (thioph
en-2-yl met hyl ) -am no] -t hi azol -4- one was isolated as a

brown solid: np 258-2620C, HRES(+) me calcd for G
__&EDESEOZSZ (l\/|+|—|)+ 382. 0679, found 382.0681 Exanrpl e 2
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a) Preparation of 5-(4-ethoxy-quinolin-6-ylmeth-(Z)-ylidine)-2-{(thiophen-2-
yimethyl)-amino]-thiazol-4-one
H _</N o
T N
0 o} “\/\>J s
H I X S
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@—/ ° Na l
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To a suspension of 2-[(thiophen-2-ylmethyl)-amino}-thiazol-4-one (preparation
was described in example 1h) (48 mg, 0.23 mmol) and 4-ethoxy-quinoline-6-



Preparation of 2-((1
R, 2S) - 2- phenyl - cycl opr opyl am no) -t hi azol -4-one. To a
wamperesson of (1R, 2S) - 2- phenyl - cycl opr opyl amP@EEP2005/009925
hydrochl oride (0.85 g, 5 mmal) and r hodani ne
(2-thio-4-thiazolin-4-one) (0.68 g, 5 nmol) in
carbamwdet(smsg @00 127) mneod) mddlelenal(EmL) in a microwave tube were

acaqdhperalo e (e Mo EHI Bihel PoR hgIcirs (L, OFgRd BRfbY =

roon’ﬁérﬁ?ﬁéfaﬁu@ Holl R réwdve Ribcdwa¥ sBHRd) anthiseatdded 150°C o a closed

ons wthin a period of 10 mn. After addition, d
mlceravsdspethTdmnv\ki‘@ mixteRedas 6oaseHp raomdemnasaivEe 2hd dilute

5 WIth\xg %t'elr | @rsg ? Wr%% aéﬁ’eact%&%arﬁ ?é{ﬂotri At Wa@ﬁgd SR t@ﬁjene and

te and washed wt

d|et@ﬂ3bxhela?sﬁfeawym§@9am3@ md67% yteldt efs- %eﬂ’loxgme@lm 6-y|meth-
er the vacuum and t he crude resligue was di |

(2)-ylicine)@d @niophen-2nximesind)-aripal-thiszs el ojdteias a brown

ol o A TS SR gaAcREs vy, cpanags, o

he conbi ned
306@EEMNi ¢ extracts were washed with brlne solutlon and

dried over anhydrous magnesium sulfate. Filtration of
10 the drying agent and renoval of the solvent under the
Ex gave the crude residue which was purified by
a Biotage silica gel colunm chromatography t
5- (matmxv-cﬁummm -8-yira#-(A) eflidine) 2-(1 F«‘(213\|=@_ﬂ!>411\9nv'-CVC‘ODfODV'a”“'"OL
phenyl - cycl opropyl am no) -t hi azol -4-one as a white
imgaﬁfaﬁgﬂﬁ;s solid: El-HRVB mfe calcd for G 2HL2N2CS

(M+) 232.0670Lf oupd 232. 0665. b) Preparation of
5- (4- met hoxy- qui n-6-ylnmeth-(2)-ylidine)-2-((1
R, 2S)-2- phenyl - ppyl am no) -t hi azol - 4- one.
- N O
,N__</
ST
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a) Preparation of 5-(4-ethoxy-quinolin-6-yimeth-(Z)-ylidine)-2-((1 R,25)-2-
phenyl-cyclopropylamino)-thiazol-4-one.

O
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To a suspension of 2-((1

R, 2S) - 2- phenyl - cycl opr opyl am no) -t hi azol - 4-one (103.4
wWog06029846 nmol ) and 4- met hoxy- qui nol i ne- 6- car bel/grtvgsien9925

(100 ng, 0.53 mml ) in tolusdne (2 mM _) in a mcrowave

tube were added benzoic acid (5.4 ng, 0.045 mmol) and

_FlJ_lh rera QUé}?eﬁs‘ior'tﬁ oka)B-((‘(R Q&&z?pimr‘)yl-ayclopmpwmahlgz@ -4-one
e mcrowave tube was sea
(propREaiag WhB coRenend BT SRTBCHAOD TG Trese iRl sy

|
R R e Y
tubd Alasemkicaskrtioid hoiddBdhage 0.082 remal) §neh anelﬁldénq 2 ayé 0.022

5 mmgB %g/%rhtéﬁlﬁ%aq{& The @lg;p»@th ttl% wAs %ealesi apd (h<efted to 150°C in
a clgsg?s}mg éﬁ\%}@/ﬁowq{ PR HAMIQe wtab Io@bwd’fbr@nen temsperature and

ated as a brown solid: -2530(§I }—E{Eggvt)n
dilutdcewithltoldehor Tin2 SplidawBersco lmtsdrbxd@rqtman yigshe toluene
274.

and58|5:[3 E?W@Ef?‘}nﬁ pﬁt&? dﬁylggw ﬁ%t %5 {TE (73[% (Yjeld)ﬁ of 5- 54 ethoxry quinolin-6-
ylmlétri'-g)a}no%@nw gm bg)-arpemyi- cyd:iopmpwafmmgxtmawaqc-ane avas isolated

-4-¢

10 as adariohtown shll®rmq)éy%g$6|81n§| I{'&% +?f%ei%|% ;bq4ﬁz1N3023 (M+H)*
G4 BE g g e acded, sodium et ho de (23,89 o

t he reaction
m xture was heated to 1200C for 15 h in a seal ed

reaction flask. After cooling to roomtenperature, the
Example®| was renoved under the vacuum and the residue

5-(A5idld- bLﬁ%nWe‘-\f/\rd&ﬁ ?2) vIidiSe )22 @RiBphE - SPERE V) -sasnol-thiazol-4-

ettt arr ZeUd W L1

15 one
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Preparation of 4-chloro-quinoline-8-carbaldehyde.
Cl
Br H
‘ o —
~
N
20

To a solution of 6-bromo-4-chloro-quinoline (3.0 g, 12.37 mmol) in THF (60
mL) was added dropwise a 2.5M solution of n-butyllithium in hexanes (5.5 mL, 14.84
mmol, 1.1 equiv.) at -70°C. During the addition, the color of the solution was turned to

red and it was stirred for 1 h at this temperature. Then, a solution of
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hydrochloric acid until the precipitate formed and
later it was diluted with saturated sodi um bi carbonate
wa@oeloaesnt Then, the solids were collected by PCT/EP2005/009925
filtration and washed with 3sater. After drying in air,
15.94 g (90.2% yi el d) of 6-brono-4-ethoxy-quinoline )
dime@yifoseamided(1a81 enld4aL s awholindHE 16anLbwas added dropwise. After

I e
Theg; trﬁe: @MQP&VQSQ 'dﬂe%édf\ﬁrtl_@ s&@!’rmb%@ﬁm@hmm Thlgdeadaltiiemand the two

rono-4-ethoxy-quinoline (0.53 g, 2.1 mmol) in
layeFsvere sepatated oThe anie¢r layer Wagextragirciwih gy ssekate (3X100
2. 5M solution of .n-butyllithi ' , :
mL)y Tge,ﬁ%rppmgg oiggaﬁi%ﬂ?xgtwgr?(%%ﬂe&\?ﬁﬁ %‘?f\%eéog%tgﬁ ?i‘(\)dﬁ’dned over
anhg/fﬂ?o BEhasiuREs@faté NEiltF2iAtdf ahe diyihy genband aésedal of the
Ightly'to -650C and it gave a ver

- dark b - :
sohenit undenineTvasuLss gave fiee eaieruawaclighBHCh RSPy Fjapy using a
. for 30 Mn a ' tyi - -
mifaltit b9 R RHY o0 % Pssen efg-cporo-
quiN&lﬁmea@-@Qﬁoeddé%Wdéés aAftigy salidd Bi-HRMSt inée oabet doeCugisCINO (M)
a

lowed to warmto roomtenperature and stirred for 15
18Th063hdaund A87/H63%ure was dil uted with saturated

anmmoni um chl oride solution and the two | ayers were
separated. The aqueous |ayer was extracted wth ethyl
acep)aPeerha¥ion o - (4Tt dooeniin ol Gedmeati-Z)epiding)t & (Ripphen-2-
washed with brine solution and dried over anhydrous
yimedigdkamingldhiazat--0N8-| trati on of the drying agent and

renoval of the solvent under the vacuum gave the crude
brown solid which was purified by using a Biotage

silica gel colum chrogatograghy to H O
AR
H_</Njo N/
N —>> Ci
D <
S Na

To a suspension of 2-(thiophen-2-yimethyl)-amino]-thiazol-4-one (preparation
described in example 1h) (92 mg, 0.43 mmol) and 4-chloro-quinoline-6-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 to room temperature and diluted with toluene. The
solids were collected by filtration and washed with toluene and diethyl ether. After
drying in air, 6 mg (3.6% Yield) of 5-(4-chloro-quinolin-6-ylmeth-(Z)-ylidine)-2-
[(thiophen-2-yimethyl)-amino]-thiazol-4-one was isolated as an yellow solid: HRES(+)
m/e calcd for C1sH12CIN2OS, (M+H)*" 386.0183, found 386.088.



afford 0.370 g (88%yield) of
4- et hoxyqui nol i ne- 6- car bal dehyde as a white solid: El-
woiRME0Rg8e1 cal cd for Cl2HNNO2 (M+) 201 . 0790, fpomEPR0009925
. 0787 c) Preparation of 37
2- (2-hydroxy-1- (R) - phenyl - et hyl am no) - 5- (4- et hoxy- qui n
Exafipld7 6-y!neth-(2)-ylidi ne) t hi azol - 4-one. To a
suslpenS| on of

thiagﬂrggﬁéatl on was descrl bed in exan‘pl e 3a) ( 1 .15 g,
) and 4-ethoxyqui noline- 6- carbaldehyde (1
.077g, 5.35 mml)tol uene (25 m ) in a mcrowave

C

tube were added b c acid (59.73 ng, 0.487 mol)
and pi peridine (49} 0.496 mmol ) at room
tenperature. The m crowave, t ubs
to 1500C in a closed microy fgr 30 min. Then, the
m xture was cool ed to roonftengersature and dil uted
with toluene. The solids were collgcted by filtration
and washed with tol uene and aceto'l'!i ile. After drying

a8 seal ed and heat ed

inair, 650 ng (31 .8%yield) of
et hoxyqui nol i n-6-yl met h-(Z) -yl i di'x
) - phenyl - et hyl am no) -t hi azol - 4- ong wa$| i sol ated as a
light gray solid: HRES(+) nfe cal ciﬂ\t C 23H2 1N3(3S
(M+H) + 420. 1377, found 420.1379. Exanple 4

5- (4- Et hoxy- qui nol i n- 6-yl net h- (Z )-ylidine)-2-r(thioph
en- 2-yl met hyl ) ~am nol-t hi azol - 4- one 0€ZhPreparat| on of
5- () re.tdp@mamoml@mmrmqmmme@ymﬂw W)idmne) Crifil Gpive-2-

2-
phenyl-cyclopropylamlno)-th|azol-4-one.
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To a suspension of 2-((1 R,2S)-2-phenyl-cyclopropylamino)-thiazol-4-one
(preparation described in example 2a) (101 mg, 0.435 mmol) and 4-chloro-quinoline-
6-carbaldehyde (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 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 coliected by filiration and washed with toluene and
diethyl ether. After drying in air, 9 mg (6% yield) of 5-(4-chloro-quinolin-6-ylmeth-(Z)-
ylidine)-2-((1 R,2S)-2-phenyl-cyclopropylamino)-thiazol-4-one was isolated as a dark
brown solid: HRES(+) m/e calcd for Cz2HisCIN3OS (M+H)* 406.0776, found 406.0779.
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Exatplegadded ben20| c acid (2. 78 ng, 0.023 mml) and

yl met hyl') - am no] - t hi azol - 4-one To a suspension of
2-[(thiophen-2-yl methyl)-am no] -thiazol - 4- one

w@ pooefzasat i on was descri bed in exanple 1h) (48POmEPDIR®Y925
nmol ) and 4- et hoxy~qui nol i 8- 6- car bal d ghyde (54.57
ng, 0.27 mmol) in toluene (1 m _) in a mcrowave tube

| er|d|ne
2|o p ]

%@ g)-%hdine)-

XY ot vi¥e ) e, JUIT ,
thlag)lof‘gﬂem crovvave for 1 h. Then the mxture was cool ed

tenperature and dil ut ed Wi th toluene. The

tso: i ds vverg g_ol I ﬁclted by filtration and washed with

ol uene an iethyl ether. After~drying in air
(67% yield) of 5-(4e hox{g: Nl n¥6-3| meth- °0 M
t hyl )-am no] -thi azol -4
-one was |soI at ed as= brywn solid: np 226-2280C,
HRES(+) nmfe cal cd for (MtH) + 396. 0835
found 396.0835. Exanple 5 ’
5- (4- Et hoxy- qui nol i n- 6-yl net h- ( Yy é)l‘ﬂeVZ- ((1

R. 28) - 2- phenyl - cvcl opropyl am no) y azol - 4-one a)
Preparation of
5- (4-et hoxy-qui nolin-6-ylneth-(2)-ylidine)-2-((1

R, 2S) - 2- phenyl - cycl opropyl am no) -t hi azol - 4-one. To a
SUSFpr%é'ré’ffbrpéf 2(d- ﬁ?ﬁdroxy-1 ~(R)-phenyl- ethylamlno)-thlazol -4-one.
R, 2S) - 2- phenyl - cycl opr opyl am no) -t hi azol - 4- one
(preparation was described in exanpl e 2a) (50 ny,
0.215 mmol ) and 4-et hcm_qu nol i ne- 6-carbal dehyde (51
.92 ngy, 0.258 i ttoluene ( 1 m_) in a mcrowave

s——{“jo o N_</sj

S

N

HO

To a suspension of (R)-(-)-2-phenylglycinol (15.34 g, 1 11.82 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 chloride (31.22 g, 115 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 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 ethyl acetate (250 mL). The two
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 sulfate. Filtration of the drying agent and
removal of the solvent under the vacuum gave the crude yellow solid. This solid was

dissolved in acetonitrile (~100 mL) at hot condition and then stored in the refrigerator



tube was added benzoic acid (2.64 ng, 0.022 mmmol) and
pi peridine (2.2 uL, 0.022 mmol) at room tenperature.
wab@scmasspwave tube was seal ed and heated to 1BCIEPINS/EN9925
cl osed mcrowave for 1 h. T™en, the m xture was cool ed
to roomtenperature and dlluted wi th toluene. The
oveﬁﬁlf?th‘ﬁh%bﬁw dre @bﬁé@btbd bfylﬂlﬂ’ﬂl’[&i]’l amd waghed stidbocaldl epetonitrile.
t ol uene and dlchloronet dry n é
Afterrgryinam girel 299 (50% Yiele %A%h A0 -bRery ethyidmino)-
th,agg) %&HEQ@] %E\a‘? aZ\NI(\ﬁé mor%hous sohd El- HRMS m/e calcd for
cyc opropy 0) -t hi azol - 4- one was
C11H§N2@ESC(NBH2@ ) @a8l05ddofouns? 1&405hh 266- 2680C, HRES( +)
m e calcd for C24H2I N3O2S (MtH) + 416. 1427, found
5 416. 1429. Exanple 6
o gf} é?%r%"u)EbH'd?@ %Zﬂhyﬁjrbkyﬁﬁt (R) {pheryl-ttiyieenind) 5t (dhinettioxy-
hi azol -4- one Preparation of
qunmlmhﬂs-qlmethu Zjojlldrr@)ﬁhleaﬁb‘b-loﬂéhyde To a sol ution of
6- brono-4-chloro-quinoline (3.0 g, 12.37 mmol) in THF
(60 M _) was added dropwise a 2.5M sol ution of
n-butyllithiumin hex%nes (5. 95 m _, 14.84 mmol, 1.1
equiv.) at -7Q0C. During the Qddi tT on, the gol @

the sol ution was tur and it SNt 'refor
1hat thlsteraoerature n, ja sol i H<S SN
i et mde (1 . N7, 24. 74T in THH (10

dropmse___Af_t_er-—aéd-ltlon tHO m xt g

to warmto roomtenperature and stirf

for 2y Then, the mxture was diluted with satura/ed|
amoni um chl ori de sol ution and the two Nx

10 To a suspension of 2-(2-hydroxy-1 -(R)-phenyl-ethylamino)-thiazol-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 (5.5 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 mixture

15 was cooled to room temperature and diluted with toluene. The solids were collected
by filtration and washed with toluene. Then, it was crystallized 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-ethylamino)-5-(4-methoxy—quinolin-6-y|meth-(Z)-yIidine)-

20 thiazol-4-one was isolated as a brown solid: HRES(+) m/e calcd for CaoH19N3O3S
(M+H)* 406.1220, found 406.1219.
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| ayers were separated. The aqueous |ayer was extracted
wth ethyl acetate (3X1 00 nlL). The conbi ned organic
wezdocardssl wer e washed with brine sol uti on and BET/E2005/009925

over anhydrous magnesi um suofate. Filtration of the
dryi ng agent and renoval of the sol vent under the
vacuum gave the crude brown solid which was purified
by using a Biotage silica gel columm chromatography to

Exa n 0.6 g (25%yvyield) of 4-chloroquinoline-

5-(4CF A6 RaNARBH S ARGl AmB - tz%-vnannéﬂw@h@wmmfem

dor DCI NO (W)~ 187. 0633, found 1I87.0638

amifp ethiazal-deonaf
5- (4-chl or o- qui nol i n-6-yl h- (Z) -yl i dine)-2-[(thiophe
n-2- ylnmethyl)-amno]-t -one. To a suspension
of 2-[(thiophen- ZIyK thyl \«=aqi no] -t hi azol - 4- one
(preparation desc ed in exampl e 1h) (92 ng, O0.43
nmol ) and 4-chl or o- qui nol i ne- arbaldeh e (99. 57 ny,
0.52 mmol ) in toluene (2 nl) 3 n1cro tube wer e
added benzoic acid (5.3 ng, O * .-' pi peri di ne
(4.37 uL, 0.044 nmol) at room enprrature The
n}crogave tube was seal ed and ated to 15Q0C in a
cl osed mcrowave for 1 h. Then, the m xtyre was cool ed
t 0 Rreparatione b RrBodneydeheryihe ik aEe. The
solids were collected by filtration and washed with
tol uene and diethyl ether. After drying in air, 6 ny

(3.6%vyield) of
5- (4-chl ofb- qw nol i n- 6- yI et h- (Z) yl i di ne) Z/\O
[ oph } & S

To a solution of 8-bromo-4-chloro-quinoline (0.550 g, 2.27 mmol) in
cyclohexylimethanol (5 mL) 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 hin 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 hydrochioric acid and the organic compound was extracted into
ethyl acetate (3X50 mL). The combined exiracts 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 chromatography to afford 0.518 g (71% vyield) of 6-bromo-4-
cyclohexylmethoxy-quinoline as a light yellow oil: El-HRMS m/e calcd for C1gH1sBrNO
(M%) 320.2304, found 320.2314.
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me calcd for G 8H12CI N30OS2 ( MtH) + 386. 0183, found
386. 088. Exanpl e 7

W®2{040L486Dr 0- qui nol i n-6-yl met h- (Z) -yl i di ne) - 2- PETWEP2005/009925
R 2S) - 2- phenyl - cvcl opropyl a#ti no) - thi azol -4-one a)
Preparation of
S- PﬂerﬁéﬂaﬂbﬁoﬂmmldhexﬁtnyetHBKMU@OIlye+aalcar©)at®l”(y(ie
R, 2S) - 2- phenyl -cycl opropyl anm no) -t hi azol -4-one. To a
suspension of 2-((1

R, 2S) - 2- pheqyl -¢ycl opr opyl am no) -t hi azol - 4- one
(prlepar atd’onYdesqri bed i n exanple 2a)Q(101 ng?® O.
4-

- C o- qui nol i ne- 6-car baglde
in Toluene (2 nl) in a mHer oY

(4.4 0L, N. 044 mmol) at room tenperature. TheN’
m crowave tube was seal ed and heated to 15Q0C in a
closed mcrowave for 1 h. Then, the m xture was cool ed

{ 0 TORBhATBA! & biofnaracydidriesglinathky alnotine (0810 g, 1.59 |
solids were collected byyé;lltxr?atl onk’}z;-rtjl el g mmol)

in THOF Q@quamsoﬁtcgiquoawﬁﬁ a 2Mesolyfion qfdt Batyﬂﬂl;nurrgrqﬁexanes

(0. ¢ X,) “?2(52 ol 5 §4eq‘tm Pép-ﬁdbnﬁunﬂg%é! lLBBItn( e color of the
50".35%‘%’% ;jt@ﬂg\gﬂghtgg’iégagtr@ misjtdlrltlaém)r\ﬁsmtmedl for1 dnat thisstemperature.
Thmmolemmwmmmwn%@m%dg%ﬁé%f@E%Wd@"t?‘;ﬁ@a}éﬁgrtil"é'- was
adc%d( (}romvde% ){\ft ef tro the [nrxtu e was. allowed to warm to room temperature

am no) - 5- (4- met hoxy- gui

andflirréd €oryd I‘TBTHt\er( Ztine yrhrxtnire N\Ea)s-dltuhedtmh s@immtaed ammonium chloride
Preparation of

solutqq:g apd élpg,tw%{e}yﬁ%wpﬁ%eepﬁya&eqjﬁt}e aqeous layer was extracted with

ethyl acetate (3X150 mL). The combined organic extracts 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%
yield) of 4-cyclohexylmethoxy-quinoline-6-carbaldehyde as a white solid: EI-HRMS
m/e calcd for Ci7H1gNO2 (M¥) 269.3513, found 269.3511.

c) Preparation of 5-(4-cyclohexylmethoxy-quinolin-6-ylmeth-(Z)-ylidine)-2-
[(thiophen-2-yimethyl)-amino]-thiazol-4-one.

o7
H N o Z
@_/N_{Sj " — Ni I O\/O

To a suspension of 2-[(thiophen-2-ylmethyl)-amino]-thiazol-4-one (preparation

described in example 1h) (85 mg, 0.165 mmol) and 4-cyclohexylmethoxy-quinoline-6-
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To a suspension of (R)-(-)-2-phenylglycinol (15.34 g,
111.82 mmol ) and rhodanine (14.65 g, 110 mmol) in
wae@bomssri | e (200 nL) was added DI PEA (20. 03 pOT/ERAS5/009925
mol ) at room tenperature. 4¢hen, it gave a clear
solution within 2 mn and this solution was cooled to
car@d‘ehy‘fdle {31.$ mgyeo. ¢a rrmmot)hm toluere (BML)da agnicrasayerbibe were
ded i hr ee rtlons t hi n.

Aot M PR e L B B L1 15 o
roogfl‘aéﬁp EatHE nieRRlvatel tib8 WdPsedledayel. helied te$50%0 inga closed

ds were filtered through a plug of celite
micemlave&etihul hen,dhe mnmwmam@l@@wcm emaeraiuiey] diluted

wit} eduerie. e S Re e SRR Hlyatfiehd FamE wifiieilene and
diefft Stk ﬁgﬁ%@‘@?gﬁ‘gﬁnﬂgqgvﬁfe T oo metnoxy
quinslin-GolBe iy e i AR a2 BRAB0- Ay 1o HEZplg-one was

isoiHTR &S R AR T TR R DT BN, D, B0 doa.1461,
fouhtl4e4at4@m of the drying agent and renoval of the
sol vent under the vacuum gave the crude yell ow solid.
This solid was dissolved in acetonitrile (-100 nL) at
dition and then stored in the
Exgr?\ |eC%]r atorovernight. The solids were collected by
5- (ﬂ40¢ddﬁemeﬂmNmIM|mﬁﬂMem-@Laﬂ_éL@ha:ﬁl&2§)&ﬂE&lt

dry| ng, in air 1§ 99 g (50% vyi el d) of
c 4- nyl - et hyl am no) - thiazol -4-one

was i sol ated as _a_white anorphous solid: El-HRMS me

calcd for CnHi i” (MH0O 218.0514, found 218.051
1. b) Preparatilgp 4

2-(2-hydroxy-1- (R eyl - efy am no) - 5- (4- met hoxyqui n
N—

ol in- N
O\/O

H
a) Preparation of 5-(4-cyclohexylmethoxy-quinolin-8-yimeth-(Z)-yiidine)-2-

S

((1R,28)-2-phenyl-cyclopropylamino)-thiazol-4-one.

A’.’ N o
I O/\O 8=
QA " [ ST
N0 NZ
T - O
H % y | o
N

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




6-yl meth-(2Z)-ylidine)-thiazol-4-one. To a suspension
of 2-(2-hydroxy-1

wo-¢Rpopseny| - et hyl am no) -t hi azo! - 4-one (105. 2 POI/EB2048/009925
nmol ) and 4- et hoxy- qui nol i43e- 6- car bal dehyde (100 ng,
0.53 nmol) in toluene (2 nL) in a mcrowave tube were

cycl(@ﬁdi?ﬂrrwﬁ uiaoline-65cdbaigehPd @453 mepI0)1Hhthmelh it iodiene (0.8

s L8 LR St W v
plpc%‘d?ﬁ@ g1m§{§. UYLOBRY S ﬁ%olﬁgﬁgoﬁ?%pé@%r@ Théfrmcvmﬁa\@mibedNas

nperature a [uted with tol uene.
seatenl ant heateel too1 808Ctind tgsdd mieranaya faha h;\d'@ﬁ@dthﬂ mjxiure was

s ol R o A T T oo
flltré’thﬁLQh@Was lﬁpﬂo‘h%é/@ﬁd?di@ﬁldr@maﬂ@hlw Afftdrtdrwhgmm a&nﬂo mg

cold acetonitrile. After
(63%yielty of & (-eyalyhexyimethoxy-quinolin- S A el 2 (1B 2s)-2-

phq.ﬂyf ngédr %’W@%ﬁ%‘ﬁ%ﬁ@? \r\%@gz g%a 3? a((farmg\%%b%‘ mp 223-

227°BOLHEY( I O TEHEN BRI TAEAC2D53) fond €843059.
ON3O3S (M+H) + 406. 1220, found 406. 1219. Exanpl e 9
10 5- (4- Cvcl ohexyl met hoxy- qui nol i n-6-yl met h- (ZWyl i cl i neV2
Exad {)phen 2-yl met hvnam noi - thiazol -4-one
——%{P-é'%ﬂiﬁtl on of 6-brono-4-cyclohexyl rret hoxy- qui nol i ne.
5-(4C IG’H@J trheth iroliorsy aetht

. .) 1.n cycl ohexyl net hanol (5 m _) was added a
__l’léﬂﬂ_liﬂ[l}:ﬂl&_ﬁlﬁﬂﬁm cycl ohexyl met hoxi de

Q_SS\

Do L

15
a) Preparation of 5-(4-cyclohexylmethoxy-quinolin-6-y|meth-(Z)-yIidine)—Z-(2-
hydroxy-1-(R)-phenyl-ethylamino)-thiazol-4-one -
o)
o) OAO 1
o) i | D TN
N
o i < Qe
©—$ S > o
=
HO Na I
20

To a suspension of 2-(2-hydroxy-1 -(R)-phenyl-ethylamino)-thiazol-4-one
(preparation described in example 3a) (65 mg, 0.275 mmol) and 4-
cyclohexylmethoxy-quinoline-6-carbaldehyde (92.59 mg, 0.34 mmol) in toluene (1
mL) in a microwave tube were added benzoic acid (3.37 mg, 0.027 mmol) and



(11. 34 nmmol, prepared from cycl ohexyl net hanol and

sodiun) at roomtenperature. Then, the reaction
woobesevas heated to 1200C for 15 h in a seaP@MEP2005/009925

reaction flask. After cooli4dg to roomtenperature, the

reaction mxture was diluted with water and the

pipetRiive (H.7 7’8, Ommd\clu)ﬂid’t_arootﬂnmmmtturei The mic;c:vmv; tube was
remal ni n aqueou ol utl on S neutr.a ed, W

seal%ﬁcm&hegtﬁﬁgogéogCZrﬂ@ qlﬂ%eq)mp@qﬁw@vegﬂrptﬁn%hﬁasﬁe m&%re was

coogé)g HB?@@WtéﬂB&aﬁ}rEyAnoa&iﬁﬁ@%Wil{w?té@énm The sbligs Gibcomstted by

S Wer'e washed W rine solution and dried
filtratieny arhivaghed svitheighesicuand diettatl etheaf Then fthese solidnwere

t he dryi t the filt t .
5 suspapdeRbABhREMElETR B achBint RsPRTEYE il iEE dif g remove
any? %ﬁﬂeg eﬁ?&@#dﬁéﬂ_ﬂg% TBBR R Euré ahafdotitisl wdré tofleged by

yi el ronmo-4- cycl ohexyl net hoxy-qui noline .
filtrattoraahd wlaishgd withvwichloromethaRes Aftes dBANG i @6y 5 38.8% yield) of

B et e L O
eth%l%&%?ﬁlg\éﬁ%%m’ésqy&b@waybImcb\lvmsxo’riu:uHRES(m)err(/@ caltd for

in THF (10 mi was added dropw se a
10 CosPlENAGS (WMD) ‘kﬁ&ﬂo%,tf?llﬂdt‘lﬁsiﬁﬁq?n hexanes (0.765 m _,

1.92 mmol, 1.2 equiv.) at -700C. During the addition,
the color of the solution was turned into red and this

it ian. Lhes UL e, Was al lowed to warm to room
Cvélgl 5 ind)hi o)f4.6r‘?ed ol 2 b Than.

¢ the m xture was
diluted with sat ed amoni um chl ori de
- N 0]
N—
N
ST
NN
Nao l
15
Preparation of (6-bromo-quinolin-4-yl)-diethylamine.
: cl N
Br N Br | X
—
| - 7
20 To a mixture of 6-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



10

15

20

25

solution and the two |ayers were separated. The
aqueous | ayer was extracted with ethyl acetate (3X150
wor)os/034861 conbi ned organi ¢ extracts were washeRCWEP1905/009925
brine solution and dried owsr anhydrous nmagnesi um
sul fate. Filtration of the drying agent and renoval of
carboh@ts (2,861, 18BEmndipat/monm mrgpamtmrleeThendﬂslerrégptﬂQFélethe was

strre fonlp Bin Griaalas Sy TLb A o ot el dfg ngioaied the

G I
e SRR Spas ol s e
add@éandishted dninG0XBand slirred foy 1Phe pdtescrelingio roo temperature,

the %éﬁpﬁ%ﬁ%ﬁﬂgyyﬁq Lﬂgfyl ?fwﬁf lr'r%\]d%é s@e{h&r_@g %Hdﬂ}eﬂe\)nder the

vacgy ho roduct was extracted with ethyl acetate 3X50 mL). The
g-ﬁ)t bﬂ‘en 2-yl nethyl)-ani no]-thlya ol ( )

conineg ax’aac‘rsrwere%a?o ith beipg peluiongng ésefgﬁvebaahwous

maqrgqs@m %Efaf'%cﬁgfge ﬁﬂg@foqnﬁtt%%ﬂg a?;%n‘t Qﬁse‘?‘lt%é%éj@?ﬁ@\%d under

the %EGQMﬁéAﬁj iHébr%sm%IeaNaéiﬂa dfidxd by eisingpa Bibtage Gllicargel comsn
pi peridin

chromatagrapby & ifb 041 89 S, eodh b (teemrae o theB Ty
dieliFigine and GG EH o RSl aita for ChEBIBANT 2791

| ut'ed
foumtirotl uene. The solids were collected by filtration

and washed with toluene and diethyl ether. After
drying in air, 2 1 nmg (27.5%vyield) of

5 ( é@fé i

re ﬂgﬂ‘eyrﬁ o:?L‘qU inbline-6-carbaldehyde.

lIé'm(?yah ylldn) ﬂ |open2ymatt¥yl)amno]-
th| azol ne was isolated as a brown solijd RES( +)
n e cal CL er C2 H25N3M2S2 (M+H) + 464 146 J-I

Br SN H AN
| > -
“ N

To a solution of (6-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 chiloride
solution and the two layers were separated. The aqueous layer was extracted with
ethyl acetate (3X150 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 0.205 g (48%
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found 464. 1466. Exanple 10
5- (4- Cvcl ohexyl nmet hoxy- qui nol i n-6-yl meth-(2)-ylidi nev2
WO ¢{0&/0R8EE6) - 2- phenyl cvcl opr opyl am no) - t hi azol PAF/BP2085/009925

a) Preparation of 46
5- (4-cycl ohexyl met hoxy- qui nol i n-6-yl met h-(2)-ylidi ne&!|
yiel -of(4( Qd|ﬁh¥@)m|ﬁophemy)llne-ﬁe¢arbamjnydmaﬁ® whiie spbig- Bl-bRMS m/e

suspensi ory

calcpﬁ fQS%@@Ner(M éﬁé’ﬁép&éﬁlﬂﬂ %%?'ﬂo) -t hi azol - 4- one
f??éﬁédlaﬂen descilisthyldniRsARh&irelyimsth-(B)-yiidinkd£-((1R,25)-2-

pheﬁyleqydlmepyﬂanqnb)eﬂyaqulrﬂmne ne- 6- car bal dehycl e (53 ng,
0.197 mmol) in toluene (0.8 nm.) in a crowave tube
wer e added benzoic acid (2;01)ng, O. ) and
00

pi peridine (1 .65 uL, J0.01 ) at o) A\enper at ur e.

The m crowave tube wag sal dd and heated to- &E? % a
ed m crowave forH1 , the mxture

tQ QoM tenperature and ed with tol uene.

solid er eNcgld ected by filtratien=and vvashed Wi

t ol uene H—g dl chl oronmet hane. After drying in air,
my (63% yiefd) of

5 (4-cycl ohexyl met hoxy- qui nol i n-6-yl meth-(2)-ylidi

2- ((1 R, 2S) - 2- phenyl - cycl opr opyl am no) -t hi azol - 4- one

120 3085 41 SRR B 9 8eontone

pr%ﬁé*gﬁ%/‘}?iégﬁgg&? lnrg?);]eg‘gﬂ)le zum (50 mg, 0.216 mmol) and 4|, -(diethylamino)-
qum@lqu%:,a@mldgKycﬁg @ﬁ,g%ﬁé}l ﬁ% g}ﬁ']ﬂg,{m ﬁg%né a n'}f_)'lrQ'ar}ﬁ\é?owave
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 cooled to room temperature and
diluted with toluene. The solids were collected by filtration and washed with toluene
and dichloromethane. After drying in air, 62 mg (65% vyield) of 5-[4-(diethylamino)-
quinolin-6-ylmeth-(Z)-ylidine]-2-((1 R,2S)-2-phenyl-cyclopropylamino)-thiazol-4-one
was isolated as a brown solid: HRES(+) m/e calcd for CasHasN4OS (M+H)* 443.1900,
found 443.1899.



4-on e a) Preparation of
5- (4-cycl ohexyl nmet hoxy- qui nol i n-6-yl meth-(2)-ylidine)~
WQ@2¢0802989dr oxy- 1- (R) - phenyl - et hyl am no) - t hi azoPECHEPIV85/009925

To a suspensi on of 47
2- (2-hydroxy-1-(R)-phenyl - et hyl am no) -t hi azol - 4- one
(preparation described in exanple 3a) (65 ng, 0.275
nmol ) and 4-

Exampte dBexyl met hoxy- qui nol i ne- 6- car bal dehyde (92.59 ny,

. [ )i
éﬁ%@mé l andpi peri di ne

cvcl(aﬁlroﬁ/lamjnob}imaﬂolmhé. at room t enperature. The
m cr owave tube was seal ed and heated to 15Q0C in a

cl osed m crowav 1 h. Then, the m xture was cool ed
to roomtenperq and diluted with tol uene. The

solids were col filtration and washed wth
t ol uene and diethyl ether. >73 hese solids were
suspended in dichloronetﬁbn and heated the suspension
with heat gun to renpve any $npaxities. After cooling
to roomtenperature, the solids Wwere collected by
filtration and washed with dic msthﬁ'ﬁéoAfter
drying in air, 52 ng (38.8%yise¢
5-(4-cyc|ohexy|nethoxy-qU|noI|n q
2- (2- hydroxy-1-(R) - phenylethylan1no)4 t hi azol - 4- one
was isolated as a brown solid: HRES¢(¥) mie calcd for

5 C28H29N3(3S (M+H) + 488. 2003, found 488.2002. Exanpl e
12

5 (4 Dlg}e%hyl %E)g?rg %ﬂ'fa H%é_ qum(oﬂleyl i di neV2-((1

)

=z

)-ylidine)-

Cl
Br X Br AN
—- | P
N7 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 150°C in a sealed tube and stirred for 2 days.
Then, the brown suspension was diluted with water and extracted with 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 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-yl-
quinoline as a light brown solid: El-LRMS m/e calcd for C13H13BrNzO (M*) 293.1,
found 293.1.

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



t hi azol - 4-one Preparation of
(6-brono-qui nolin-4-yl)-diethylam ne. To a m xture of
W@ 20m602m861- chl or o- qui noline (0.900 g, 3.71 mMMDPQT/BPZNOS/009925
diethylamne ( 1 .364 g, 18856 mwol) in ethanol (10
m ) was added potassiuncarbonate (2.56 g, 18.56 nmol)
at room tenperature. Then, the reaction ure was
stlrredgN 15 h in a sealed tube. TLC aE\II%ls of the
t of

reactio ture indicated the presence
6- br ono- her 2

chl or o- qui nol i ne and anoy
ne was added and heat el[_d' ] S d stirred
After cooling to rgom tenpe t he
nkture was diluted 'with watx =t he
sol ve WS renoved under the vacuum Then, the

product was extracted with ethyl acetate (3X50 m) .

Th;_ conmbi ned extracts were washed with brine solution

an [

TG BB Y SRSIOHIL B ol RN - HLelne O - ) It T

(22 mr;wva@l addeld drapvase acib soldtion peityllitaiuradn pEXaReSH - 74 ML,

5 4 BQmmph 1& gqlgg?@?gﬁq‘ﬁt@éﬁ@@b egcfélﬁlcm‘ B CBTR P USABHNBR was
turn%@i f%fd)fB?r &hd {Pﬁ’é h@luﬂob{ Was stireidioran aethistemperghire. Then, a

RV 1]
ol gfvélg}edm@rmam@e (0. %ggﬁ% Do) I THE S L) Was added

drogwf'%t ?‘6{‘?( 838@@9% BQ% ﬂeﬁ § aﬂﬁvagﬁl)téi g‘{%ﬁh o rgrenrrﬁteemperatu re and
stm(eQ}Zf'é?L@ K1 Therb $he ttlirg Waydﬂutewwnm)samme@mmmwmmude

solution of n-butyllit mlnhe
10  solution and the two layers were separa’tets1 e aqueouxs ayer \Xlgs ?a?(ﬁacted 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  vyield) of 4-morpholin-4-yl-quinoline-6-carbaldehyde as a white solid: EI-LRMS m/e
caled for C14H1sN202 (M*) 243.1, found 243.1.

c) Preparation of 5-(4-morpholin-4-yl-quinolin-6-y|meth-(Z)-ylidine)-2-((1 R,2S)-

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

e QA
QAENO HJ\@ S\

T - o

20
To a suspension of 2-((1 R,2S)-2-phenyl-cyclopropylamino)-thiazol-4-one
(preparation described in example 2a) (50 mg, 0.216 mmol) and 4-morpholin-4-yl-



m., 1.92 mmol, 1.2 equiv.) at -700C. During the
addition, the color of the solution was turned into
w0 eadcarasot hi s solution was stirred for 1 h at PGI/EP2005/009925
tenperature. Then, a soluti4«¥n of dinethylformm de
(0.246 n., 3.19 nmol) in THF ( 1 nm) was added

quirfliABYE- §§rba1’dérﬁfdea(€9|2 riRf) 0.28%emmmol} in telusme (al mb)/vnsda microwave

warmto room tenperature and stirred for

tuba ereraddad @anaglchIdJ(%§4\m@ 0.5 FROR A FIBRIIRP (217 ul., 0.022
ut | 0
mm?Heacf g'i\otf?ﬁ* ea{?&?e 1 ex oW 8 (}3 ?\{:as"?%]a?eé gaRamehesd to 150°C in

acetate
a c|6§éﬂﬁﬂcmv\)aveﬁ’@e 1 wnmemedne)n@amecwasmataobtompm iempesature and

5 dilutal withgoluBnp: The PO NerhEoRhGY e pERERE it oiuene
ancfl\ﬂgh%? %Q[Hanlén ?fﬁrer Hg@n% ﬂfélh‘ By ﬁi@eséd% yriddst 5—@45m1'h‘phohn 4-yl-

Bi'ot age “silica ge

qUImlmmylmbﬂe@m@nmjkgﬁ((ﬂ 8 Zﬁ)‘ &nﬂleoybc),&lgorpngwil@p)m%gol -4-one

ek SR TR B R B 500

. €) Preparation of
fouéal@qd et yI ani no- qui nol i n- 6-yl net h- (2) -yl i di ne) - 2- ((1
10 R, 28) 2- phenyl -cycl opropyl am no) -t hi azol - 4-one. To a

sus eP ion of 2-((1

Exaf - phenyl - cycl opr opyl ani no) -t hi azol - 4- one

t R ang j2-hedrosg-1- R)2dienyl-
and 4-(dl e am no) - qui nol i ne-6-car bal dehyde
eth mmﬁo iagols I) in toluene (1 nL) in a mcrowave

tube were added benzoic acid (2.64 ng, 0.021 nmol) and
pi peridine (2.17 uL, 0.022 mmol) at room tenperature.
The m crowave tube was seﬁl edd @ heated to 15Q0C in

@—3s\

Na
15
a) Preparation of 5-(4-morpholin-4—yl-quinolin-6-ylmeth-(Z)-ylidine)-2—(2—
hydroxy-1-(R)-phenyl-ethylamino)-thiazol-4-one.
o}
[ j H N O
@) N N_</
N H B Q_g 57N
H
N~ j N Ho (\j
< >—< S > AN
HO Na '
20 To a suspension of 2-(2-hydroxy-1 -(R)-phenyl-ethylamino)-thiazol-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



a closed mcrowave for 1 h. Then, the m xture was
cooled to roomtenperature and diluted with tol uene.
wab@eseissds were collected by filtration and weshe2005/009925
wi th toluene and di chl oronme®hane. After drying in air,
62 ng (65%yield) of 5-[4-(diethylamno)-
mlcﬁbwm ’dubeﬁrdefﬂermded B3nrzdic elmde(?.—&n(gg 0.021 mmol) and piperidine (2.14

oL, O read gt Foch SRDStaNTe: TPRESPIGWANL R AL FRFEpg heated fo

f
oA 1 5t semimcta o

tembeRat ) afd piluted witls taipeopyThensolisiaversotallegiashiy flltratlog' and
5 waghe B RCeS e e e o e M s Wby
ducm{heﬁﬁﬂe'ﬂimebhﬂiﬁoh %naaa’@r rdrhévéd Itﬁi@bd)lvm’summmd vacuum.
In a sealed tube and_stirr
Thertesinua wes uoiinaducpeRBINoMRLQI AHIBEN S5 Wea ¢ WRls) of 5-(4-

mogﬁ}tc{l@%{ gp%lpépﬁtﬂﬁkt@?@hﬂt ér??ﬁgg%l gb K gﬁ@ﬁ&rlfﬁtﬁylamlno)

thna%ﬁﬂ éﬁélwdé%tﬂamt hélbln(bwf lmahfcnplaousAsohad UFRES(atm@rpai@d for
ryin ent, the filtrate was renoved under the
10 Czab’bd&:@ﬁ%ﬂ@+ﬂ%e46t~ ) fund g8 -Buri fied by using a Biotage
silica gel colum chromatography to afford 1.06 g
(87.7%yield) of 6-brono-4-norpholin-4-ylquinoline as
Ex@mbicgid brown soli d: EI -LRVS me calcd for G 3Hi

O (M) 293.1
5-(4- Morphofun-cl)-vl -quinolin- 6-v me% %-vh%ime) 2-[(thiophen-2-yimethyl)-amino]-
thiazol-4-one
H N0
N /2
D
S
&
AN
Nao |
15
a) Preparation of 5-(4-morpholin-4-yl-quinolin-6-ylmeth-(Z)-ylidine)-2-
[(thiophen-2-yimethyl)-amino}-thiazol-4-one
® =Y
N
0 N 1N S
H AN Q—/ b
I o
H N O =
S \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-quinoline-6-
carbaldehyde (68.6 mg, 0.283 mmol) in toluene (0.950 mL) in a microwave tube were
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Preparation of
4- nor phol i n-4-yl - qui nol i ne- 6- car bal dehyde. To a
wa@ edoaemsnt of 6- br ono- 4- nmor phol i n- 4-yl qui nol i NePCT/EP20085009925
g, 3.62 nmmol) in THF (22 nis1) was added dropvvi se a
2.5M solution of n-butyllithiumin hexanes

add&d gepﬁola‘éctmh 89 ling’z oagm mmoa}ansmjdm(z ﬂg ul.h@ 024 mmol) at

I T1I 0N e color o SOl uti
room emaR Al J RGP PSAVa AR Vs Seal e Mpte i BE in a closed
mlcxlwvr%%ggf Y Tp-ggefhe ﬁ\l)&@ &%?El%oefed%ff@ éfamrd@nd diluted

was added
withdbfanes Fhe Ablids vee |cbile¢tedﬁjyéllmiamrua@d washar| witetplyene and

dlcmwénr;pétﬁ@rr@; g&%‘,ég}gﬁb%é&re nd 3%{, 5/‘;9'851& of% Et-mﬁ?ﬁﬁolm%-yl-
qui ||n°(§ gﬁﬁetﬁ"&{)‘;{h&lﬂe d[ ﬂwktﬁ)HéhOZJyﬁN@chl)mmao};Hﬁazw@dne was

ueous' tayer extracted wit yl. acetate

lsola@asa:s a1b)owfrlsehddrerE|$étﬂ) oY@ anice f @s(@ea!r&ep@ %%e&@éhe@“‘o“
wi th_Dbr i Qe solution and dried over anhydrous nagnesi um

fourQ¥BZt1dO4Fi I tration of the dryi ng agent and renoval of

t he sol vent under the vacuum gave the crude residue
vvh| ch was purified by using a Biotage silica gel
Qlten’tﬁ chr omat ography to afford 0. 390 g (44. 5% yi el d)
ph . i N

larrﬁ Ulﬁla%)ﬁéllone C) Pr epar at' on of
%ﬁ%mr‘m nol i n-6-yl met h-(2)-ylidine)-2-(
(1 R 2S)- 2-phenyF>sycl opropyl am no) -t hi azol -4-one. To
a suspensi on of
R 2S) - 2- pheny! - cyxlodN ghy! ani no) - t hi azol - 4- one
(preparation described i %% 2a) (50 ng, O0.216

mmol ) and 4- nor pholin-4-y
(59.2 ng, 0.259 mmol) in tol 1mM_ ) ina
m cr owave

Preparation of 4-(2-methoxy—ethoxy)-quinoline-6-carbaldehyde.

0]
AN
H |\ H l
P ~
N 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-
methoxy)-ethoxide in 2-methoxy-ethanol (2.5 mL, 10.0 mmol, 4.0M) were placed in a
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 chloride
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tube were added benzoic acid (2.64 ng, 0.021 nmol) and
pi peridine (2.17 uL, 0.022 mml) at room tenperature.
wdb@scmasspwave tube was seal ed and heated to 1BCIEPINS/EN9925
cl osed m crowave for 1 h. T™en, the m xture was cool ed
to roomtenperature and dil uted wi th tol uene.
solutan add the oegaric cerpeangyvas extragtedintgrRin W&}ea&(ﬁo mL). The

comhﬁnl % andwg’ w]agégg‘j& {bggrgrl‘;]e lbﬁ n%rn}qﬁ'uclﬂ%g &e?'afnhy@ﬁ)us

mag‘?ne)éigﬂiﬁbbrfété) AStbi flitragidn f ¢hieldry|ng agent, the solvent was removed under

e s S oo B A hAEE B o o
soluﬁg e DN 4004 Tt esLfRS sc'fllﬁ’ﬁ’é}gml‘%%hﬁ@a%r Freambem
tem%‘%%ﬁ@bnj it nead- r}du{mhzed it otaksiatrhedrppngie enlwéapand
extr@tpt@gawlm p’g]y %etate @Qseot I)a'ﬁ]'nen cglrmb?nzeocl ext?’ac%‘ warélvashed with
bnng s()ﬁutféﬁwm hcﬁ_{(’své{ rﬂt}’dﬂ@bé Memelsitih Bulfdle- et fintiod-df the

oxy- 1- -et hyl am no) -t hi azol -4-one. To
drying agep’e rilse solveht Wa(s Zempdedwmdgr the vacuum and the brown residue was

o RSB B e AR B Ao

(68 § mgr%'m(ﬂmétww@ﬂhbagy 8@m©ﬁuﬁ@@-@h’rb§itﬂi@h9&é as@ibroyyn solid: El-
in tol uene in am crowave tube

LRMSrm/mMedeT@man«N@m:(M )(@%M@UV‘Q 311! ) and

pi peridine (2.14 uL, 0.021 nmol) at room tenperature.

The m crowave tube was seal ed and heated to 1500C in a

%Q?g’greﬁhﬁé’ti@hﬂﬁ% -[4o2- telthoxbhethoxy aquinolin-Grdmetis-(Zoylidiae]-2-

m

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

O/\/O
3 N (0]
N
QA. )Uﬁ RSN
T

To a suspension of 2-((1 R,2S)-2-phenyl-cyclopropylamino)-thiazol-4-one
(preparation described in example 2a) (100 mg, 0.43 mmol) and 4-(2-methoxy-
ethoxy)-quinoline-8-carbaldehyde (109.4 mg, 0.47 mmol) in toluene (1.0mL)ina
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
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 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,2S)-2-phenyl-
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tenperature and diluted with toluene. The solids were

collected by filtration and washed with tol uene and
wale@bloydseet her. Then, these solids were di ssol REDEPI005/009925

di chl oronet hane at hot condi3ti on and | ater renoved the

sol vent under the vacuum The residue was purified %/ 4
cyclgpm?graamlnwtﬂﬂam-at-onaf\ﬂasr|do|afedrgs ecmay eolid diRES4+) m/é caicd for

CostiasNeRePi(M-tH)y 44601533 FORWSL44FAPR2 2) - yi i di ne) - 2- (2- hyd
roxy- 1- (R) - phenyl - et hyl am no) - thi azol - 4-one was
i sol ated as a brown anorphous solid: LRES(+) nfe calcd
Exahwie @Z5H24NACG3S (M+H) + 461 .2, found 461 .2. Exanple
15 . :

5-[4 \iethoxvi-ethoxy)zauipolin:6-ylmeth-{

slaly L G RO i =V T
anﬂéggﬁmgﬂﬁnpgngLnethyl)-aninol- thi azol - 4-one a)
ration o

5- (4-nor phol i n-4-yl -qui nol i n-6-yl meth-(2)-ylidine)-2-

[ (t hi ophen-2-yl met hyl) - ami no]yt higazol ~4-one To a

suspensi on of H- 4

2-[ (t hi ophen- 2-yl h -aﬁﬁéo <t hi azol - 4- one

(preparation descri in exanpldg 1h) (50 ng, 0.236

mol ) and 4-nor phol i n~4-yl - qui ngkne- 6- eaébaldehyde

(68.6 ng, 0.283 mmol) in tolue .950 my) in a

m crowave tube wereadded benzois_aerd 2V8$ ng, 0.023

mol ) and piperidine (2.38 uL, 0.1024||mmpl) at room

tenperature. The m crowave tube was-seal ed and heat ed

to 15Q0C in a closed mcrowave for 1 h. Then, the

M X4UP Repsraticre of B2 mathoxy-ethmypouimelinrdtylmetht(tylidine]-2-

with toluene. The solids were collected by filtration

[(thigphers2imelaraminolidazeone

l

O 0] N—
AL DA
| ~
N0 Z o
N
@‘JN—(ST —> yZ ‘ o\)
S New

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°C ina
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, 61 mg (67.6% yield) of 5-[4-(2-methoxy-
ethoxy)-quinolin-6-ylmeth-(Z)-ylidine]—2-[(thiophen-2-ylme’thyl)-amino]—thiazol-4—one
was isolated as a brown solid: HRES(+) m/e caled for C21H1gNsO3S; (M+H)* 426.0941,
found 426.0941.
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di chl oronet hane. After drying in air, 46 ng (44.7%
yi el d) of 5-(4-norpholin-4-ylquinolin-
W@ 200b0edsht ( Z) -yl i di ne)-2-[ (thi ophen-2-yl net hyl e BRP2003/609925
t hi azol -4-one was isolated ®s a brown solid: HRES(+)
me calcd for C22H2ON 42S2 (M+rH) + 437.1 101 , found
437. 1104. Exanple 16

£ 5-r4-1 2- Met hoxy- et hoxyVqui nol i n- 6-yl met h- (Zwyl i di nel- 2
xg__n@g &

2SV2- phenyl cvcl opropyl ami no) - thiazol-4-on e

ethviﬁminﬂ)dhiatzobmone

(4-chl oro-qui nolin-6-yl net hyl ene) -am ne (preparation
was described in exanple 27b) (250 ng, 1.01 mmol) and
a solution of sodium (2- netjoxy) - et hoxi de in

2- met hoxy- et hanol mN—#0.0 mol, 4.0M were
placedlnamcro aoe he m xture was heated
to 12Q0C for 30 m a)cl osed mcrovvave Then, the
suspension was dilutedH@th s ted angoni um

chl ori desol uti on and the orga 0 und was
extracted into ethyl acetate (3 Ol ). The conbi ned
extracts were washed with brine tion and dried
over anhydrous magnesium sulfate. After filtration of
the drying agent, the solvent was renoved under the
vacuum and the brown resi due was dissolved in TH

m 3) direparation @jf5- [ﬁ(z-gtqtmxyoﬁthpgy)@qym@,g@-%a@gh (Z—)ﬁéldme] 2-(2-

h C{}gﬁg '(E‘S%@%tﬁé{éﬁ(‘mﬁ s'é%(gﬁf?é\ rzédhvma: hrgg{nas& um

car bonate solution and
O
o
H N 20 : >
N—(/j /U\Cfﬁ
O

HO

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 (1.0 mL) in a
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 heated to
150°C in a closed microwave for 1 h. Then, the mixture was cooled to room
temperature and diluted with dichloromethane. The solids were collected by filtration
and washed with toluene and dichloromethane. After drying in air, 63 mg (33.1%
yield) of 5-[4-(2-methoxy-ethoxy)-quinolin-6-ylmeth-(Z)-ylidine]-2-(2-hydroxy-1 -(R)-
phenyl-ethylamino)-thiazol-4-one was isolated as a light orange solid: HRES(+) m/e
caled for CasHzsN304S (M+H)* 450.1482, found 450.1481.
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15

extracted with ethyl acetate (2X50 m _). The conbi ned
extracts were washed with brine solution and dried
wW@@e6/0298hydr ous magnesi um sul fate. After filtretT/aP200$/009925
the drying agent, the sol veist was renoved under the
vacuum and the brown residue was purified by using a
xaﬁgt_é ge silica gel colum chromat ography to obtain 160

SaHbrown sol [ d EI - LRI\/S n1e cal cd for C13H13N(13 (Mk)
= 232.1, found 232.1 . b) Preparat|on of

26-yl neth-(2)-ylidine]

5-[ 4- (2- met hoxy- et hoxy) - %
-2- ((1

R, 2S) - 2- phenyl - cyclpapr opy! arﬁ n
suspensi on of 2-((

R, 2S) - 2- phenyl -cycl g Ram n
(preparation descridped £n exa
nmol ) and 4-(2- met hoxyet hoxy) -
gui nol i ne- 6- car bal dehyde (109. 4 7 0.47 mmol ) in
toluene ( 1 .0 mM_) in a mcrowave tube were added
benzoic acid (5.27 ng, 0.043 mol ) and pi peridi ne

(4.34 . 0. D} k_ C BRI
i EsRAroR S e by R IR e Smig 8 fertouty! ester.
cl osed mcrowave for 1 h. Then, the m xture was cool ed
to roomtenperature and dlluted with tol uen T e
solid e collected by filtration andeva W|th

433% hd di chl or onet hane. After d{)‘@lg

(60-8% yi eld) of

5 [4 C2- met hoxy- et hoxy) - qui nol i n- @El mePh- (2) -yl i di ne]
-2-((1 R 2S)-2-phenyl cycl opropyl am ho) -t hi azol - 4- one
was isolated as a gray solid: HRES(+) nfe calcd for
C25H23N3(3S (M+H) + 446. 1533, found 446. 1535.

-t hi azol -4-one. To a

hi azol - 4- one
0100 ny, O0.43

To a suspension of pseudothiohydantoin (10.13 g, 84.61 mmol) in acetonitrile

(150 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 dichloromethane. 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% vield) of (4-oxo-4,5-dihydro-thiazol-2-yl)-carbamic acid tert-butyl ester as

a white solid: EI-LRMS m/e calcd for CgH1aN205S (M) 215.1, found 215.1.



Exanpl e 17
5-r4-(2- Met hoxy- et hoxy' ) - qui nol i n-6-yl net h- (ZWyl i di nel
WO 2006029861 ophen- 2-yl nnet hv p- am noi -t hi azol - 4APOEPAY5/009925

Preparati on of 56
5-[4- (2-net hoxy- et hoxy)-quinolin meth-(Z
-2b) [ Preparehemu ob [5r(4ratetiyony- thﬂmﬁhi}-ﬁﬂﬂrf@im(z)gylgﬂ%e)‘r% 050‘4 5-

ens
d'h@ ﬁ?'ﬂ%@%}ééﬁ:c?! LANRIG 3RS EERIVGES azol - 4- one
(preparatlon descri bed in exanple 1h) (45 ng, 0.212
mmol ) and 4- (2- met hoxy- et hoxy) - qui nol i ne-
6- car bal dehyde (53.83 ng, 7233 mol) in tol
(0.500 n ) in a mjcrowave tube wer e adde
acid (2.6 ng, 0.0 1z xd pi peri di o
0.021 mmol) at roomt gr aLur e. Th§>f|chMHve t be
was se d heated t© 1BQOC in a’closed mcr
forglyh. ‘dhen, ' ol ed to room
t ergture and diluted with toluene. The solids
olll ected by filtration and washed with tol uene
di chl oronmet hane. After drying in air, 6 1 ng (67.6%

5 élu, r?o% sﬁfsgg lﬂg&)ﬁ ({m 2%(8 %ng lwgifé%h F%?lh% gB hcgﬁb%rm aC|g tert—butyl

! smsxy-g0l 2 dn
ool Al s e e, o

mmibtuin dolieee (9 S1mLEiaaphierorgve tube were adde benzouc acid ](7 3 mg,

0.0é p?rgoﬁ\zea\'\éboégﬁgﬁéﬁp% gmlnwgﬁﬁllﬂpg %’t\‘ %ttﬁn@?tﬁ d. GII*Heeﬂ-ncrowave

tube was sealed and heated to 150°C in a closed mlcrowave for 30 mln Then the

énzjoi ¢

10  mixture was cooled to room temperature and diluted with toluene. The solids were
collected by filtration and washed with toluene. After drying in air, 124 mg (563.6%
yield) of [5-(4-methoxy-quinoIin-G-ylmeth-(Z)—ylidine)—4-oxo-4,5-dihydro-’thiazol—2-yl]-
carbamic acid tert-butyl ester was isolated as a brown solid: LRES(+) m/e calcd for
C19H19N304S 386.0, found 386.0.

15

c) Preparation of 2-amino-5-(4-methoxy-quinolin-6-yimeth-(Z)-ylidine)-thiazol-

4-one as trifluoroacetate salt.

N O
N O
N—( HN—
> H;
F
% O\ (0] F a l O-
N I Na
~

To a suspension of [5-(4-methoxy-quinolin-6-ylmeth-(Z)-ylidine)-4-oxo-4,5-
20  dihydro-thiazol-2-yl]-carbamic acid tert-butyl ester (93 mg, 0.24 mmol) in
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 solvents were
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a) Preparation of
5-[4-(2-net hoxy- et hoxy) - qui nolin-6-yl meth-(2)-ylidine]
WO 20068298k dr oxy- 1- ( R) - phenyl - et hyl am no) - t hi azBCFRPINE009925
To a suspensi on of 57
2- (2-hydroxy-1-(R)-phenyl - et hyl am no) -t hi azol - 4- one
rembPé& paBat iHyVARRe. Tesirdsidiexaap lperifiad by 6pamtive HRILC to afford
and 4-(2- nmet hoxyet hox

| - .y .
12 rana:zh%% Yieldy grmim&@@qtm%@uw@]in@_-ulg?tnﬁ(gp-)yllqlee)-thsazol-4-

Lol L ' 4 46%y: \|IeRRIRfe calcd for
one ntﬁﬁp(grogag%}]atgg%—%%éﬁxéibdyﬁﬁmm S%nd pl peridine (4.3
C14M14N2Q.84R1)a86).0872 rfoand 28610574t ure.  The mi cr owave

tube was seal ed and heated to 15C0C in a cl osed

m crowave for 1 h. Then, the m xture was cooled to

enperature and diluted with dichl oronmethane. The
%@ggg were collected by filtration and washed with

2-AtrihorsHd - (@rtieth otvk ethorpt diinelin-Biimethif - yiigin gj-thiazol-4pne as
ifleonosiate aak & &) of

oxy- et hoxy) - qui nolin-6-yl neth-(2)-ylidine]
-2-(2-hydroxy-1 -(R)- phenylnetdyl am no) -t hi azol - 4- one
was isolated as a |ightHnrshgeé solid: HRES(+) nfe

cal cd for C24H23N3OAS (FI\/H—I)$ . 1482, found 450. 1481

. Exanpl e 19 o
2- Ami no- 5- (4- et hoxMa@I in
i azol -4-one as trifluorloaceta

(4- oxo- 4, 5-di hydr o hi &zol - 2-yI
te/t-butyl ester. To a suspensil
pseudot hi ohydantoin (10.13 g, 84.61 mml) in

acetonitrile (150 m _) were added Boc anhydride (20.32

, 93.07 mmol ) and DVAP (1 1.37 g, o -
° a) Preparatign of [5-(4-(2-m(ethoxy-ethgxy)-qu|nol|n-6-y|meth-(Z)-yhdme)-4-

oxo-4,5-dihydro-thiazol-2-yi]-carbamic acid terf-butyl ester.

| met h-YQ@) -yl i dine)-th
al b _Preeparati on of
Z'cgr bam ¢ aci d

I
N 0]
H | X >(O—<O TN
N 0] ~ \O
asl ” o
o< s —> ~
>( © Na l

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-6-carbaldehyde (165 mg, 0.71 mmol) in toluene (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
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 filtration and
washed with toluene. After drying in air, 124 mg (70.3% yield) of [5-(4-(2-methoxy-



93.07 mmol ) at roomtenperature. The resulting m xture
was stirred for 15 h at roomtenperature. Then, the
w@e@eiopistat ed solid particles were filtered aneCT/BR2005/009925
solids were washed with dic#l oronet hane. The filtrate
was renoved under the vacuum and the residue was
ethaxy}- qﬁIr@ﬂn@ylmthg{Z)}yBﬂmepge)mm Sedahxgkb-tbtazohﬁ-yl] -carbamic acid

tert—putr;ygggttez \Aga?sdg % 8.? %ﬁygmn Sé)?lgl y&@%ﬁt ﬁg% calcd for
om@%;&rs@gﬁmaz;go( P g o
reparatlon 0 o
7 npieearelon s Pam e SRSkl gy R et @)

- S USRAMFrBARCEe salt
Y“d'?% g{‘%Z_OTQE,a%, Rydro-t hi azol - 2yl ) - car bami ¢ _aci d

te/ f ybutNd_£<ter (129 ng, 0.6 nmmmol) and 0

4-rre y- fiui nol i ne- 6- car bal dehyde (125 "h@‘(O 66 nmol )

i lu@mex{; 1 .5 nl _) in a nicrowaye tybe werévadded
enzdd c aC|d(73rrg, 0.06 nmol) an iperidine {5.9 <
L, 0.06 mp t enperat urs- Erowdvetube @

was seal ed 0o 1500C i n accl oged m crapawe©

heaéed
for 30 m n>\EAen m xture was cool ed to room
tenperature and [di I uted with tol uene. The solids Were

collected by ™NAtrati on and washed vvith tol uene. After
drying in air, 124

[ 5- Tqaﬁélﬁﬁ%&yoa &f {%@ﬁé ﬁg@% ﬁ’ﬁpz;/)_ gmn&hH e%‘Y‘En%tQ RN ygdlne) -4
OXO- Q'Shéﬁﬂgtﬁ’ra: daaz%)? bz ﬁ%&é%aﬂﬁé%@@%ﬁ-tﬁ@l%ﬁ@f (12*41%);)' 062% @mol) in

rown solid: LRE m e calcd for
diclflor&ha®eBe4s rﬁl8)6wés afdddeddrifBgBoacetis) amxd épanlatatgaoat temperature.

Thq’:2 ggglppeowgs (stlrrggt orh z(aq'(urlorc]fr)nI emperglurge hdtfibnthé oRBhid 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 ethyl acetate. Then, the yellow solids were purified by preparative HPLC
to obtain 39 mg (42% vield) of 2-amino-5-[4-(2-methoxy-ethoxy)-quinolin-6-ylmeth-
(2)-ylidine]-thiazol-4-one as trifluoroacetate salt as an yellow amorphous solid: El-
HRMS m/e calcd for CigH1sN303S (M)* 329.0834, found 329.0832.
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4-one as trifluoroacetate salt. To a suspension of

[ 5- (4- met hoxy- qui nol i n-6-yl meth-(Z)-ylidine)-4-oxo-4,5
WO 2@blo0ydsD- t hi azol -2-yl]-carbam c acid te/ -bupPgl/ERED&E009925

(93 mg, 0.24 mmol) in dichl®ronmethane (5 m ) was

added trifluoroacetic acid ( 1 m _) at room

Exafnpi@gnature. The m xture was stirred for 2 h at room

HPLC to afford12 rrg(l?%yl 4 d) of

2- am no- 5- (4- net hoxy- qui nol i n- 6-
i azol -4- one as trifluor@ac
anor phous sol i d:
(M+ 285..0572,
2- Am no- 5-f 4- ( 2-
ylidi nel-thiazol
Preparation of

[ 5- (4- (2- net hoxy- et hoxy) - qui no
)-4- o0xo-4,5-di hydro-thiazol - 2-
terf-butyl ester. To a suspension
(4-oxo-4,5-dihydro t hi azol -2-yl)-carbam c acid
ferf-bytul ester (preparation was described in exanple

4a)p b gp f(% HI%P+ w@-thiazol-4-
rretPho at 0X ui no -})ﬁgE(@a@\r@al aaézr?ydeonel% ng, 0.71

nmol ) |n to!uene_(z m _) in a mcrowave tube were
added benzoic acid (7. 47O, 0. 065 mmol ) and pi peri dine

[meth-(2Z2)-ylidine)-th
salt as an yell ow
€ clal cd for CuH 1 1IN3O2S

-4-ong as trif oacetate salt a)

Creth- (2) -yl i dine

arbam c acid

(6.4 uL, 0.065 Foom tenperature. The
m cr owave tube eal ed and heated to
H H N0
N0 cl N“(j
S=< j S S
S
Cl

To a suspension of 2-chloro-benzylamine (7.88 g, 55 mmol) and Rhodanine
(6.65 g, 50 mmol) in acetonitrile (150 mL) was added DIPEA (19.15 mL, 110 mmol) at
room temperature. Then, this solution was cooled to 0°C 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
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, lot of solids formed which was collected by filtration
to 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
magnesium 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 to afford 2.67 g of the desired product.
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1500C in a closed mcrowave for 30 mn. Then, the

m xture was cooled to roomtenperature and dil uted
wowdaokh/oesbuene. The solids were coll ected by fiPeT/aP20051009925

and washed with toluene. Afd@er drying in air, 124 ng

(70.3%vyield) of

Thert 5thé‘érqh%o(]§ﬂ%®g}wa§1égaﬂhmmdd wmsd;dmmome(tzaney (2)&1 SmeL) The

b L VA oo
anhﬁgﬁaﬁﬁqﬁ f’ﬁrﬁﬁ)%ér er@?g’?% rl?f'%%'\&% é@éﬁﬂ)a‘ndﬁ%@ndval of the

solv@niaumder-the [vae(@mngaeothe- c&uu@xgs)ldu@ wideh was-purifiediy(uysing a
Blotglgé g@gg}gﬁ tc]:lglf{fl.lzrr?rlw chro?rr\]e?’[oss’apﬁwy to o%?alﬂ%f a(ttgtaf‘ﬁllotd‘uc{r 813 g, 67.5%
yle@)%i(é‘gzi‘%mg?% Bgﬁmgm%wra%l AYrigadanities élmer)ths sbilide E}-

ro-thiazol -2-yl]-carbam c i d
HRM8mh/bcaipdl fast aHsCIAD gV 024B0AM] found 240. 0122

di chl oronmet hane (5 m _) was added trifluoroacetic acid

(1 mM_) at roomtenperature. The m xture was stirred

f OR))ZPFép%fraﬁ&Pm 2 epRalctdb-Wepzglachihbes-(4rethex)- -gainpiineeylmeth-(Z)-

ved under the vacuum The crude residue was

ylldmaﬁ-ﬂ”ﬁadﬂdﬂr Pnet ol uene and ethyl acetate and triturated

to obtain solids. The solids were collected by

filtration and washed with ethyl acetate. Then, the

yel |l ow solids were purified b)Kprepar at i v|e

obtain 39 ng (42% yi ePd) of @

2- am no- 5- [ 4- ( 2- et 2t DoxY) qu6 yfsms

(Z)-ylidine]-thiazol-4- las|triflOokoacetate sk

an yel | ow thous sol i B~ HRVS m ® cal cd f
NSN3 SS M + . , d 329. 0832. Exars
Chl or o= benzvl am no) - 5- (4- et hoxv- qui nol i n- 6-

-CZ C\l/l i di ne)-thiazol -4-one

To a suspension of 2-(2-chloro-benzylamino)-thiazol-4-one (120 mg, 0.5 mmol)
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 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 collected by filtration and
washed with toluene. After drying in air, 110 mg (50% yield) of 2-(2-chloro-
benzylamino)—5-(4-ethoxy-quino|in-6-y|meth—(Z)-ylidine)-thiazol-4-one was isolated as
an yellow solid. HRES(+) m/e calcd for CopH1sCIN3OS (M+H)* 424.0881, found
424.0882.
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Preparation of 2-(2-chloro-benzylam no)-thi azol - 4-one.

To a suspension of 2-chl oro-benzylamne (7.88 g, 55
wonwbk)p2end Rhodani ne (6.65 g, 50 nmol) i n acetPOi/EP00&009925

(150 nL.) was added DI PEA (1@.15 niL, 110 mmol) at room

tenperature. Then, this solution was cooled to OQC and

Exaflec®2i ¢ chloride (13.5 g, 50 nml) was added in three

zportlons vv|t n a periqd o 5mn Aft .u,

4-orfhd stlrred for 3 days The resultlng bl ack SO|IdS

—were filtered through a plug of celite and washed with
di chl oronmethane ( 1 L) and nethanol (500 ni). The
conbi ned sol vents werg, rem)ved der the vacuum and
the crude residue was diutgdy@th water (150 nl) and

ethyl acetate (1 f t\er_{shaki ng, ot of solids

formed whi ch was ect ed By Nyl tration to obtain

1.25 g of the desited product. Then, the two | ayers

were separated and tH& ethyl at e | ayer was washed

' i apbydreus nagnesi um
: I ng agent, the

et hyl acetate solution was renowed partially and the

remai ni ng solution was stored in the refrigerator.

Th r 1 ' QR{08I-Mone.

{1 FeRpPBoR g 2 SR sfet IEp U Ra R Take
product.Then, t he aqueous Iayer was agai n extracted
wi th dichloronethaqﬁ (2X150 m _). The conbi ned
di chl or onet hane ex CL§ were washed with brine
sol uti on and drjed\over anhydrous nagnesi um sul f at e.
Filtration of t gfyrng agent and rg goval of t e

sol vant nder t he—xacuum gave the cr vvh| ch
T ied by usi®@g a n E j
—

Cl

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 0°C and mercuric
chloride (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
solids were filtered through a plug of celite and washed with dichloromethane (500
mL) and methanol (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 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
(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 C11H11CIN20S (M%) 254.0281, found

254.0282.



Bi otage silica gel columm chromatography to obtain 4.2
g (total product 8.12 g, 67.5%vyield) of

WQ@2{080zd8bDr 0- benzyl am no) -t hi azol - 4-one as a WACT/BP2005/009925
anor phous solid: El- HRVS m2e calcd for CI OHOCIN 20S
(M+) 240.0124, found 240.0122. b) Preparation of
2-(2-chl or o- benzyl am no) - 5- (4- et hoxy- qui nol i n-6-yl net h

- ~ ylidi ne)-thi | 24-one, . T ' olin-G-

2" Ehondiatpn b eran Itk o oo oaio R Bhe oy suinoiin6
ylm@gﬁodz))_ﬁag‘eﬁmhf@wt)ﬁgj nol i ne- 6- car bai dehyde (120 ny,

0.6 mmol) in toluene (3 nL) in a mcrowave tube were

added benzoic acid (7.5 ng, 0.06 mmol) and pipsridine

(5.9 uL, 0.06 mml) at room\tenpera‘ﬁ e. The crowave
tube was seal ed andy heate® to 15 [
m crowave for 30 g¥n he

roqm t enper ature and ut ef
ol >

re col ,’%’T?ed by filtyratinon and wasHed Wi th uene.
ter/ dryimg i n—a+s 0% yi el d) of o _~
(2- chl or obenzyl am no) - |

A(4- et hoxy-qui nol i n-6-yl meth-(2)-ylidine)-thiakot-4-o0
ne“was isol ated as an yellow solid. HRES(+) me cal cd
for C 22H18CI NBO2S (M+H) + 424.0881 , found
424.0882. Exanpl e 22

2- (o arduspengiomef Ry(2-afdary fanethylbenzylansinattiazol-4-one (63 mg,
O.Zgﬁrggb'{,Jéﬁcﬁ%—%h'fn&yaﬁﬁ%ﬁhéﬁ-bgﬂbgf‘de)hyﬁg'(35 %hg, ¢3MWMol) in toluene (2
mLRr( 2 nfibloWaetubB it b-dereabearroitoacit {8 Azo; 8:03mmol) 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. 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-one was
isolated as a light green solid. HRES(+) m/e calcd for CosHaoCIN3O2S (M+H)*
438.1038, found 438.1040.
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To a solution of 2-chloro-6-nethyl-benzyl am ne (650

nmy, 4.2 mmol) and Rhodanine (559 ngy, 4.2 mmol) in
wae@bomssrile (25 mM ) was added DI PEA (1 .74 POT/ERID05/009925

nmol ) at room tenperature. 6Bhen, this solution was

cooled to @C and nercuric chloride (1 .22 g, 4.5

Exampbd 23\/\@3 added in one portion. After addition, the
S-SR RS B BB Sl BV GRS A 0 hminor.

thiatdll4-8ped through a plug of celite and washed with
—drcnroronet hane (500 ni) and methanol (250 ni). The
conbi ned sol vents were renoved under the vacuum and
the crude residue maéHdissohvedoin ethyl acetate (25
mL) at hot conditio dhq%gge ol ution was stored in
the refrigerator E?%Fﬂbg t N\, Then, the solids were
collected by filt %§ on and>washed with et hyl acetate.
After drying in air;, 305 ng (28.5%yvyield) of
2- (2-chl or o- 6- net hyl - benzyl am t hi azol - 4- one was
i sol ated as a white anorphous d: EL;HRNB m e cal cd
for CnHNCIN 20S (M) 254. 0281
254. 0282. Prepar ati on of
2- (2-chl oro-6- net hyl - benzyl am no) 5- ( 4- et hoxy- qui nol i n
-6- ylnmeth-(2)-ylidine)-thiazol-4-one. To a suspensi on
of 2-(2-chl oro-6-nethyl -benzyl am no) -t hi azol -4-one (63
gy, PrépaPativindt) 2 atrsi-triepiopri-aglimethyl)-amirieditoiergkié-one.
(60 my, 0.3 mml) in toluene (2 m _) in a mcrowave
t ube were added benzoic acid (3.5 ng, 0.03 mmol) and

pi peridine (3 uL, O\3 mmmol) at roomtenperature. The
m crowave tube was Seal\gq
2

H Me N 0]
N._0O S H
~_T - iael

S

To a solution of 3-methyl-thiophen-2-ylmethylamine (700 mg, 5.5 mmol) 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
chloride (1.52 g, 5.6 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
solids were filtered through a plug of celite and washed with acetonitrile (200 mL) and
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
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-ylmethyl)-amino]-thiazol-4-one was isolated as a
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and heated to 1500C in a closed m crowave for 30 mn.
Then, the m xture was cooled to roomtenperature and
wal2doazasen t h t ol uene. The solids were col | ect BdI/BR2005/009925
filtration and washed mﬁthtﬂoluene. After drying in
air, 60 ng (5096y|eld) of 2-(2-chloro-6- N
lightealioys amerReuEselist: Fd-= waM&m galgd ferPatiioblQSzdh) £2§.0235,
t hi azol -4-one was isolated as a |ight green
fourtd ?%B%&Es (+) me calcd for C23H20CI N3CRS ( MHH) +
438 1038, found 438. 1040. Exanple 23
Et hox
r Z)PfﬁPﬂﬂf'ﬁé)Oq% &k §ih%vﬁ4'ﬁ!$r% &H@%Thz(ZQTYHQH?\) 2-lFmeihyl-thiophen-
i on of
zy@ﬁ??g?hg@maﬁﬁ{%QﬁﬁﬁﬁEZ yl met hyl ) - am no] - t hi azol - 4- one
. To a solution of 3-nethyl-thiophen-2-yl nethyl am ne
(700 ng, 5.5 nmol) and Rhodani ne (7§§1ng, 5.5 %pnl) in
acetonitrile (30 nl) was %pdqd DI P g 9 i
mol ) at room tenpefature.] Then, fh s gol w.idn was
cooled to QOC andH z hIorl g”(1 .527g, 3
nﬁpl) wag_ a ed ino por £ on. After addltlo
usp vonfivas al | oned toMarmto room t enper e and
edd-et 3 days—The TesuPTing bl ack soli
§11tered through a plug of celite and washed wilth |
acetonitrile (200 nmL) and ethyl acetate (250 nl
filtrates were renoved under the vacuum and the crude
r esTalasuspenslps ©6 2v[€8-methyitblapbeord:ynaeibyl)£s0inei-jhiazal-4-one (57

o SR A o R PelE T BBl Mg o oene

(2 rhDein 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. After 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 caled for Ca1H1gN302S2 (M+H)" 410.0992, found
410.0995.
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vacuum and the residue was dissolved in

di chl oronet hane (10 nlL) and diluted with hexanes (10
workgos/02486er over ni ght storage in the refri ger aPOr/EP1008009925

solids were collected by fidstrati on and washed with

di chl oronmet hane. After drying in air, 390 ng (31 .5%

xam@da @3 of

V U .
Onerﬂe cal cd for C9H10N2082 (MF) 226 0235, found
— 226.0232. Preparation of
5- (4- et hoxy-qui nolin-6-yl neth-(2)-ylidine)-2-[(3-nethy
| -t hi ophen- 2-yl nethyl) - am npl - I azol -4-one. To a

suspensi on of

2-1(3- rrethyl-thlo@-_z_/y_lgg
(57 nmg, 0.25 mmol

4- et hoxy- qui nol i ne- 6- car bal deh
toluene (2 m _) in a mcrowav
acid (3.5 ng, 0.03 nmmol) and
nmol ) at room tenperature. The
seal ed and heated to 1500C in a
30 mn. Then, the m xture was cooled to room

t enperature and dlluted with toluene and the m xture
was_ heat ed MAth heat n. After, coollng to room

t erfp@pafation OtQTBr%‘P‘iA‘dE RPY-INPE& ed by filtration

and washed with toluene. After drying in air, 50 ny
(50% vyield) of 2-[(3-nethyl-thiophen-2-
yl met hyl ) - am nogy 5- (4- et hoxy-qui nol i n-6-yl meth-(Z
dine)-thiazol-4 one was isolated as a green soli

HRES( +F g

found 410

| )-am no] -t hi azol - 4-one

(60 mg, 0.3 mMmol) in
e were added benzoi c

A mixture of 6-bromo-4-chloro-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 extracted
with ethyl acetate (3X50 mL). The combined extracts were washed with 1.0N sodium
hydroxide (3X50 mL), 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 chromatography to afford
1.33 g (71.6% yield) of 6-bromo-4-phenoxy-quinoline as a light brown solid: EI-HRMS
m/e calcd for C1sH10BrNO (M*) 298.9946, found 298.9946.
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5- (4- Phenoxy-aui nol i n-6-yl met h-(Z)-y]idine)-2-rCt hi oph

en- 2-yl nmet hvn- am nol-t hi azol -4- one Preparation of
W®206009361%- phenoxy- qui nol i ne. A m xture of PCT/EP2005/009925

6- brono-4-chloro-quinolineds 1 .5 g, 6.18 mmol) and

sodi um phenoxide (2.32 g, 24.74 mmol ) in phenol (8.65

g) Rrepatationesf 4-pharsByaiuinolinesséalagialdebydeind stirred

for 15 h. Then, the suspension was diluted with water

and extracted w ethyl acetate (3X50 nL). The
conmbi ned extra re washed with 1.0N sodi um
hydr oxi de ( 3! , brine solution and QOried over

anhydrous magnesi um sul fate. After filtration of [t he
dr yrms 2t X\{ he filtratewas renmmwedHlnds 3
vacuu |t he|resi due was purified by usi Bi gfjlage
silica™ QFum chr omat ogr aphy to afford I: ol
. 6% yi el d) of 6- brono-4- phenoxy-qui noline as a |ight
brown solid: El-HRVE me cal cd for C15H10Br NO ( Mt)

B o

mL wQE%eﬂ d’rBEW@é\/a glsmgbm%n(df n thlﬁmﬂﬁ Hex@hksi(N.64 mL, 4.10
was added dropw se a 5M sol uti on of

mmol buﬂ yaqul\t ha’uﬁﬁOf’(a Puxingélke @dg!l’[lOBA’[hﬂ_COIQI’ of thergatytiomwag turned

v o SBSon AL S oA 8id BB ren 2 e

dlm%‘i’ylﬁirh{arnﬂdef(g 5780GnN] 1148tm g%é@aﬁdé@tmmmséh.&ﬁer addition, the
neat di methylformanide (0.576 nmL, 7.46 9,51) was added

mixturepues allowed & Wadi toi r@ﬁm temparaiura cad.isred foprey Then, the
mux}f@rg%ég iR HEHRALALHE ZrARBnRIN EhRMdE Yol dtidh ardd' & two layers

were separated. The aqueous layer was extracted with ethyl acetate (2X75 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 0.250 g (27% yield) of 4-phenoxy-quinoline-6-
carbaldehyde as a white solid: mp 112-115°C; EI-HRMS m/e calcd for C16H11NO>
(M™) 249.0790, found 249.0787.

c) Preparation of 5-(4-phenoxy-quinolin-6-ylmeth-(Z)-ylidine)-2-{(thiophen-2-
ylmethyl)-amino]-thiazol-4-one.

N/

N (0]
@JH/ST > g O@

S

To a suspension of 2-[(thiophen-2-ylmethyl)-amino]-thiazol-4-one (preparation
described in example 1h) (60 mg, 0.283 mmol) and 4-phenoxy-quinoline-6-
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m xture was diluted with saturated amoni um chl ori de
solution and the two | ayers were separated. The
waoweoessel ayer was extracted with ethyl acetateC(/RBKN055/009925
m.). The conbi ned organic ewtracts were washed with
brine solution and dried over anhydrous magnesi um
carba:lldehy@e (F7.6tmgt 0.8 1 armohdn dolyeng (h§ant) Eral mieiowieye tgpe were

PRI BB A MPHE R4 3t T 629 o

rooﬁpiémﬂibr‘éh!r@”%@ ghidrdWavieotudt gls8ald8@nd Hektéd Yo eEd‘)C of a closed
4- phenoxy- qui nol i ne-6- carbal dehyde as a white

sol
aipwaye far 3Gow. Ta‘nemmmn(t@re;maédmdﬁd tgmqﬁmmp%mre and diluted

Wl’[%ﬁﬁﬂglg% OH}S( gglgcgs c%%%tqocgy( ﬁﬁ%@ﬁaafdog\ﬂ%%ec&wtt? tﬂluenﬁ and
acéwmgrﬂc[e %/)t\ﬂ@i aying gmln af1- mgl (8201% 4icddtieot 5F(J4-ﬂheueneqalmhn -6-
en

VM@ Gy IanehE dUB OPPBBE - IR BT NG Basdsplated as a
brogo?%anfamg;@wéqc qimeg Qnﬁg&cn@)ea el OERYARLO. 8, RIAFY” 444.0835,

in toluene a“m crovwave
foundr4et4a0BBx benzoic acid (3.47 ng, 0.028 nmol) and

pi peridine (2.85 uL, 0.029 mmol) at room tenperature.
The m crowave tube was seal ed and heated to 1500C in a

Ex&lng%yn' crowave for 30 mn. Then, the m xture was

to roomterrperature and di I uted W th tol uene.
2-Arhimosmi4-ghenoxe-adildlind-g ] )
with tol uene and acetonitril e. After dryi ng inair, 4
1 nmg (32.7%yield) of 5-(4- phenoxy gui nol i n- 6-

ylmeth-(2)-ylidine)-2-](t 2-yl methyl)-am no]-th
i azol - 4-one was i sol aNetk’ ag a

a) Preparation of [5-(4-phenoxy-quinolin-6-yimeth-(Z)-ylidine)-4-oxo-4,5-
dihydro-thiazol-2-yl]-carbamic acid tert-butyl ester.

o}
=
0
>( —< Na I \©
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 mL) in a
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brown solid: np 239-240.5 0C, HRES(+) mle calcd for C2

Hi 7N302S2 (MrH) + 444.0835, found 444.0837. Exanple 25
WQ@20Mai02e86 6- ( 4- phenoxy- qui nol i n- 6-yl net h- ( Z) - yl PAT/RBMD$1009925

azol -4-one a) Preparation of8

[ 5- (4- phenoxy-qui nol i n-6-yl meth-(2Z)-ylidine)-4-o0xo0-4,5
microwgivetdbe were azided&aedz]mc:amluaﬁm ragj 0.068/mmwl)t 3nd piperidine (7.01
a suspensi on

uL, @W&%Bm%@tdpﬂ ?eénﬁ’?f@?ﬂ@i The mlyro(y\gﬁvgathg wgs gealed and heated to
1505C5'in ?%gdélederﬁk%wé@é %ﬁ’ﬁ(‘)ﬁhnﬁ’ T 196 AR dals b odieid) wom

temphm’nmeyarqijdlhded wﬂtrstodiwﬂmchﬂ'@maﬁds wereoligcted. bysfiltratipn.and
wasbggtilgh'gt%ﬁgq %‘?IWJL[; aB elgale ee)tﬁ%rﬁeg %ﬁ%r:drr?%?ﬁﬂ air, 128 mg
(41 @5’/0 ?ﬂald} lof [@-(&Lbheﬁamy)qumonhoeslmrﬁamzmn@me) -4Th¥0-4,5-dihydro-

owave tube was Seal ed and heated to 1500C i n

thuazob%yﬂ-qarlmammd fiey-brity! @ister Waseigolater agiadronn %@@ LRES(+)
co r,0 t iluted th tol
/e Rl e R STRRE L RgR 1 at Ton and washed:
vvi th toluene, acetonitrile and di chl or onet hane. After
ying in air, 128 41.20/|ed
p)a ernﬁ:ah@wf PTG f%ppeﬂ@%%qwzp @n%ﬂdm%w (4)-yiding)-thiazol-4-
-di hydrot hi azol - 2-yl]-carbamc acid te/t-butyl ester

was 1'solated as a brown solid: LRES(+) nie calcd for
C24H2l N3OAS 448.1 , found 448.1 . b) Preparation of

2- am no- 5- ( 4- ptbenoxy qui nol i n-6-yl met h-(2) - yI I dine)~th
i azol Lrl\l O

HN—(/
O—% ST ST

A0 - o
o\© Nil \©

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

dihydro-thiazol-2-yl]-carbamic acid tert-butyl ester (121.3 mg, 0.27 mmol) in
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 diethy! ether to afford a suspension. The solids were collected by filtration and
washed with diethyl 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 neutralized with saturated sodium bicarbonate solution. Then, the solids were
collected by filtration and washed with water. After drying in air, 55 mg (44% yield) of
2-amino-5-(4-phenoxy-quinolin-6-yimeth-(Z)-ylidine)-thiazol-4-one was isolated as a
light brown solid: HRES(+) m/e calcd for C1gH13N302S (M+H)* 348.0801, found
348.0800.
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To a suspensi on of
[ 5- (4- phenoxy- qui nol i n-6-yl met h-(Z) -ylidine)-4-oxo-4,5

WO 2@bl0ydsD- t hi azol -2-yl]-carbam c acid fe/t-buPgl/ERBD®E009925
(121 .3 ng, 0.27 mmol) in di9chl oronmethane (5 m ) was
added trifluoroacetic acid (1 m _) at room

Exahgpip@6at ure. The m xture was stirred for 4 h at room

e

e eratr
g 514l

350

4-0 IIected by flltratlon and washed wi t h d| ethyI ether

en, the solids were purified by preparative HPLC to

obtain the final conmpound as a trifluoroacetate salt.

The salt was dissolved in watgr agd neutralized with
; tion. Then, the

2- am no- 5- (4- phenoxy- gui nol i n-6-ykmeth-(2)-ylidine)-th
i azol - 4-one was isolat€d as a | ' brown sol i d:
HRES(+) me calcd for G 9H 3N8Q2 h) +-348. 0801
found 348.0800. Exanpl e 26 =
2-(2-Cnhnl oro-4-fl uoro-benzyl am no)N&-
r4 et hoxy- qui nol i n-6-yl meth-fZ)-ylidine)-thiazol -

-4- -thiazol-4-0
2- (Zﬁeg%rroro 4- (()%gﬁgjr%enfzIL;/?rgrrtl)ennC)Z)y!atrwlng)zoI -ﬁOIoneneTo a
sol ution of 2-chloro-4-fluoro-benzylamne (4.5 g,
28.19 mmol ) and Rhodanine (3.75,9, 28.2 mmol) in
acetonitrile (170 yas \added 2Dl PEA (9.82 nlL, 56.4
nmol ) at room t enperat Then, this solution was 0
cooled to BOC gnd nercuric H N

<

Cl

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 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 (1.0 L) and ethyl acetate (500 mL). The combined filtrates were removed
under the vacuum and the crude residue was dissolved in ethyl 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 (16.5% yield)
of 2-(2-chloro-4-fluoro-benzylamino)-thiazol-4-one was isolated as a white amorphous
solid: EI-HRMS m/e caled for C1oHgFN2OS, (M) 258.0030, found 258.0027.
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15

chloride (8.42 g, 3 1.02 nmmol) was added in two

portions within 10 mn. After addition, the suspension
wormeabdsenwed to warmto roomtenperature and SPCT/ERZN05/009925

for 3 days. The resulting bltack solids were filtered

through a plug of celite and washed wth acetonitrile

( Preparatioaraf %t%?hloal:étﬂalpéo psoaylamino)Terd-ehasyranolin-6-

i el ShREEFBLE” eyl acerate (150 mi) and

washed with water and brine_sol ution. Ath erN

over magnesi um sul fate, t eYiltra —r@ ved under
the vacuum and t he i vvasF' dirf
acetate (50 mi) at h bndi tion. er cooling in the

refrigefa Tverni ghtS” the solids wéte col |l
avi o d anes. After dr
1.2 g (16.5%vyield) of

2- (25chl oro-4-fluoro-benzyl am no) -t hi azol - 4- onB

i sol ated as a white anorphous solid: El-HRVS me cal cd

f orTcCa sShiEBENSIORDf QMQ}CY&@& -9figoro-benndamino)-thiazol-4-one (130 mg,

258. 8027 Pr eﬁg\r ati.on

0.5 5000 6T RM AR FeEy bRy e (120 Ton 8,8 TRRTH iR ofene (4
mL) ﬁ‘n %Hlé‘%\%bé'W&é%}ieﬂfbe@\églcéclﬁws me, 8.08URRDNSAraN

hl or o- 4-t | uor o- benzyl am no) -t hi azol - 4- one
plpegricﬁﬁer@ UL 00Gvmong!) ahkpom temperature. The microwave tube was sealed

e BT AAOMAEIGE 1) Ty QH wes oo

to rB@ﬁi@n@pérguﬂe(a?udfdmed QitA olBAE (2 AMid) mmabetdhnﬁe((ﬁ mm.) and the
at roomt enper ature. The m crowave tube
ml)@l@“&l\ws aaatade\utﬂweabgmsdd@rmoan@|’t@§@@ﬂﬁe6\p@&ﬁv@ flag solids were

0] o
colE DG A AT B B AP ARE 4B 90 g (44.5% i
of 2(BbRrd4i-ilgorbbearzylanting)-6+#-ethoxy-quinolin-6-ylmeth-(Z)-ylidine)-
thiazol-4-one was isolated as a gray solid. HRES(+) m/e calcd for CooH17CIFN3O2S
(M+H)* 442.0787, found 442.0787.
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m xture was heated wth heat gun. After cooling to
roomtenperature, the solids were collected by
wo Rdob024850n and washed with tol uene. After dryP@OEPI005/009925
air, 98 ng (44.5%yield) of7l
2- (2 chl or o- 4-f 1 uor o- benzyl am no) - 5- (4- et hoxy- qui nol i n
__Mlﬂﬁfeth (Z) ylidi ne)- th| azoI 4-one was isol ated as

A HRCE4 ST . EXAITPT E
thlaliom-o?i@enoxy aU| noI I n- 6 yl rret h- ( Z)-ylidine)-2-f(1
V2- phenyl - cvcl opropyl am no) - thiazol -4-one a)
Pr epar ati on of
5- (4- phenoxy-qui polin-6-ylnmeth-(2)-ylidine)-2-((1
R, 2S)-2- phenyl ! opr opyl am no) -t hi azol -4-one. To a

suspensi on of 1
R, 2S) - 2- phenyl - p ot hiazol - 4-one
(preparation descrlbed ~n _gﬁa pte 2a) (100 ng, O0.43
mmol ) and 4- phenoxy- qU|d$ 6- car bal dehyde ( 1 17.9
nmg, 0.473 mmol) in toluene 2 My in a mcrowave tube
wer e added benzoic acid (5.28 0.043 mml ) and

pi peridine (4.34 uL, 0.043 M, ®f room tenperature.
The m crowave tube was seal ed |8 [

eatgd tg 1500C in a
cl osed mcrowave for 30 m n. The e 3 e was
cooled to roomtenperature and dj I ut| d w oI uene.
The solids were collected by fil Rafi on and washed

with toluene, acetonitrile and di chl oronet hane. After
drying in air, 106.6 ng (53 4%yi el d) of 5-(4-

2 SaP ) bl S Rl Lol PR e 2R 292

pher%QJoybb@r@wIamh‘fo;vwna&ol 4€bneHRES( +) me calcd for

C28H21N3O2S
° /@ @A
@A H/“\©l\)j S A
>

o N O N

-N / >

H_<Sj Z i O\©

Na

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

added benzoic acid (5.28 mg, 0.043 mmol) and piperidine (4.34 ulL,, 0.043 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 collected by filiration and washed with foluene,
acetonitrile and dichloromethane. After drying in air, 106.6 mg (53.4% yield) of 5-(4-
phenoxy-quinolin-6-ylmeth-(Z)-ylidine)-2-((1R,2S)-2-phenyl-cyclopropylamino)-



(MrH) + 464. 1427, found 464.1417. Exanple 28

5- (4- But oxy-qui nolin-6-ylneth-(ZWlidine)-2-((1
w286 phenyl - cvel opropyl am no) - t hi azol - 4- OPET/EP2005/009925

Preparation of 4-chloro-quintoline-6- carbaldehyde To a

sol uti on of  6-brono-4-chl oro- qU|noI|ne

thiazabijonenvasisofaied ms)a hepwmaelidi HRBR()98 edcazlc'% il GoabliNG02S
lsixtli um i n hexanes (5.95 m _, 14.84
(Mﬂﬂ%ﬁé&ﬁh?ﬁé&%&?ﬁ 14t1l?}7(1)c During the addition, the
color of the solution was turned to red and then it
was stirred for 1 h at this tenperature. Then, a
Exampigid®n of di rrethylformam de (1 .91 ., 24.74 mml)

thl&ilbllnrmwfor 2 h. The mxture was diluted with
sat urat ed ammoni um chl ori de sol uti on and the two

with ethyl acets PX100 nmL). The conbi ned organic
extracts were wasShe h bri ne sglution and dri ed
over anhydrous nmagnesi um=sul ez Filtration of the
dryi ng agent and renoval {b} hegol vent under the
vacuum gave the crude brown sOTRg, which was purified
by using a Biotage silica gel colyum chromatography to

obtain 0.6 g (25% yield) of 4-cporoqui nolines
@ HRl\/g nm ¢ cal cd for

6- car bal dehyde as a white solid
Ci OH6CI NO (M+) 187.0633, found

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

cl 0 Cl
Br N H AN
> =
=
N N

To a solution of 6-bromo-4-chioro-quinoline (3.0 g, 12.37 mmol) in THF (60
mL) was added dropwise a 2.5M solution of n-butyllithium in hexanes (5.95 mL, 14.84
mmol, 1.1 equiv.) at -70°C. During the addition, the color of the solution was turned to
red and then it was stirred for 1 h at this temperature. Then, a solution of
dimethylformamide (1.91 mL, 24.74 mmol) in THF (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 ammonium chloride solution and the two
layers were separated. The aqueous layer was extracted with ethyl acetate (2X100
mL). The combined organic extracts were washed with brine solution and dried over

anhydrous magnesium sulfate. Filiration of the drying agent and removal of the
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Preparati on of butyl
(4-chl oro-qui nolin-6-yl nethyl ene)-am ne. To a
waempezesson of 4- chl or o- qui nol i ne- 6- car bal dehypPeT/€B2089009925
g, 18.73 mmol) in heptanes B36 m _) was added
n-butylamne(l .51 g, 20.60 mmol, 1.1 equjv.) at _room
solvestpiadet theevadUuEn geve theerudehrons seid w,ltnph vea pifies! by using a

Blo%ggs% qrgetgg ég’@?%{% téﬂ%ﬁw {oo\r;ﬁbtgmg é)éjb&/o éla of4 chloro-

quuﬂscbltrfeLs-c@HbéAdéwHef a®a viie ¥slid: EoHRNSSK/e dhled fomcmHﬁcuﬂo (M%)
was added and the clear solution was stirred for

187a9@331€fﬂ“'1@15.7 0f$8s sol ution was diluted with ethyl
acetate (50 m ) and washed with brine solution and
dri ed over anhydrous magnesium sul fate. After
fi | Propargtivrodf huty (drohilowg-qyrolin-6timetioliers)taminer e
renoved under the vacuum and the renmi ning residue was
dri ed under high vacuumto afford 4.62 g (~100% yi el d)

of butyl~ (4-chl gx0-qui nol i n-6-yl net hyl eqe) -anm ne as a
brown oi]] V\,h ch%s used directly forM cl
subst i asty on. LRVB(+) nfe calcd for

Cl4H1 i) + 47—7——-f—9-H-Hd——2—4—7—ﬂ> Prepdtatip

(4-chl oro-qui nol'I n- 6 yl met hyl ene) am ne (322 ny, (3N
mmol ) and a sol ution of sodi um but oxide in butanol (3
m _, 6.0 nmol, 2.0M were placed in a m crowave tube

andr(t) %esdg hgfo‘?u m@%-aﬂmbﬁné%@é?béﬂeh?@eg?.@@@ 18.73 mmol) in

cl ose ovvave e suspensit on was
heptahas 36 MLt)yIdasaadﬂieﬂ b ubdannined 1781 9,526 tlameb | vk gEUINasAL room

ten{,&?qr}g’\f/u?gnﬁﬂe reactlo% X uurg%as'l' Qt‘lerrég ?orq#ﬁ a\fv?éorﬂ tlel%ﬁ;%?iatMé By this
time all solids were dissolved and gave a light brown solution containing a little oily
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 C14H:sCIN (M+H)*™ 247.7,
found 247.2.

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

H | N H i A
N/ N/
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the organi c conmpound was extracted into ethyl acetate
(3X50 nL). The conbined extracts were washed with

wa@ atoanz48ed sodi um bi car bonat e sol ution, brine BOI/EP20051009925
and dried over anhydrous negnesium 'sulfate. After
filtration of the drying agent, the sol vent

r esombdutendEbutyhe-chiotaseuiantin-Bhdmedayiene)-aBne (322 Maq1 3 mmol)
and p&iEHd 58 syl B0k Bityfng i D QTP B Aibke haced in o

micfowardmibdeintimeanhaurshivaehaaleddo 120°CRYB30eindaA lacdodemt
CuH 15NO2 (Mm+) 230.1 found 230.1 d) Prepar

micgwanes; Uthexy the susnansian yaﬁgg'lw_.ecjz.yii@ Q?Qj}l Ry tog?n&c%r%nac% (3 mL) and
the EB&%@E@PS&QW?WG? RELOYL A NPhe FUiddo W Aifed Withavater and
the Br@sic Eomﬂmg-wal@ bripactpy irtoiatioyl-ddetateqBX50ank). The combined
o e A A s A a0 B saton an
o) S B LA . g oo g e o
solysmevasdiemsovedLundenibe vacowd antbihe residusowas pupiedbyusing a

ol S b A B RS o 890l R vty
qui_ﬁrﬂmeeé-c?agaélesﬁw@%%r\ﬁﬁiw SolRNE1diRMBas /b 4lbd fol O8RRsNO, (M*)

e solids were collected by filtration and washed
230 t floundl23t, acetonitrile and dichloronet hane. After
drying in air, 37.3 ng (65%yvyield) of 5-(4-
but oxy-quinolin-6-ylnmeth-(2)-ylidine)-2-((1
R, 28) PRpaRaivH o544 BRISEYYERdING Byl )-ylidine)-2-((1R,2S)-2-

phenyl-cyclopropylamino)-thiazol-4-one.

% N O
T

Y
\
<)—\

To a suspension of 2-((1R,2S)-2-phenyl-cyclopropylamino)-thiazol-4-one
(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 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 collected by filtration and washed with toluene,
acetonitrile and dichloromethane. After drying in air, 37.3 mg (65% yield) of 5-(4-
butoxy-quinolin-6-ylmeth-(Z)-ylidine)-2-((1R,2S)-2-phenyl-cyclopropylamino)-thiazol-
4-one was isolated as a brown solid: HRES(+) m/e calcd for CasHasNzO2S (M+H)*
444.,1740, found 444.1735.
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4-one was isolated as a brown solid: HRES(+) me calcd
for C26H25N3O2S (M+H) + 444. 1740, found

W@ 2ebs078B61 Exanpl e 29 PCT/EP2005/009925
2- Am no- 5- (4- but oxy- qui nol i 13- 6-yl met h- (ZVyl i di ne)-thi a
zol -4-one a) Preparation of
[ 5- (4- but oxy-qui nolin-6-ylnmeth-(2Z)-ylidine)-4-oxo-4,5-

E di hl o-thiazol -2-yl]-carbam c acid terf-butyl ester.

X spensi on of

2-Afrfin€50(44h Sosty-aytHdint Ly Rasth= ) Widineptiarolet-ape d

terf-bytul ester (preparation was described I n exanple
4a) (90 ny, 0.42 mmol) and 4 but oxyqui nol i ne-
6- car bal dehyde (95. 38 Ny, \0- 43 nmmol) in toluene ( 1.66
m.) in a mcrowave typg added benzoic acid (5.1 1
nmg, 0.042 mmol) and pfperg e (4.2 uL, 0.042 mmol) at
roomtenperature. The m crowave tube was seal ed and
heated to 1500C in a cl osed rowavesfor 30 min.
Then, the m xture was cool e roQm tienperat ure and
diluted with toluene. The sohyds col l ected by
filtration and washed with tqyyene, acetonitrile and
di chl oronmet hane. After drying rn air, 77.9 ng (43.8%
yi el d) of
[ 5- (4- but oxy-qui nolin-6-ylnmeth-(2Z)-ylidine)-4-oxo-4,5-
di hg)drPreplarationl ofJ5y(Ulbiudaxypgoinolind-gniath-(Zpyligihe pdtaxo-4,5-
. was i sol as_a hrown Preparati on of
dih f&rﬁhiﬁazc’g% -BRIPERYC &G!%’ﬁﬂfé ‘i’m‘ﬂé‘b‘%ﬁt%t h-(2) -yl i di ne)-thi
azol -4- one. To a suspension of
[ 5- (4 but oxy- qui nol i n-6-yl net h-(2)-ylidine)-4-oxo-4, 5-
di hydr o-t hi azol -2-yl ] - carban1c acid ferf-butyl Sster

72.9 ,Ol7mm| in N
( g ) H—(f

e @ sUS

> o v

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

r

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 mg, 0.042 mmol) and piperidine (4.2 uL, 0.042
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 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-ylmeth-(Z)-ylidine)-4-oxo-4,5-dihydro-thiazol-2-yl]-carbamic
acid tert-butyl ester was isolated as a brown solid.



10

15

di chl oronet hane (3 nL) was added trifluoroacetic acid
(0.532 mM ) at roomtenperature. The m xture was
wa@tiocozsef or 4 h at room tenperature and then PEEEP2005/009925
m xture was diluted with diwthyl ether to afford a
suspension. The solids were collected by filtration
and)wérepdrationtof @-amind-5edHarioxyrreinoliniG-gmsaihi(4)-wigine)-thiazol-4-
epurlfl ed by preparative HPLC to obtain the final
conmpound as a trifluoroacetate salt. The salt was
di ssol ved i _was er and neutralized wth satumat
sodi um fpc@ar bonat e sol uti on. Then, the SR
coIIdaL{ed ay—i [ tration and washed with wat
ioh air, |4.5 ng (6% vyield) of

2= mno 5- (4- bt oxy- quiwgl i n-6-yl meth-(2)-ylidi
azol - 4- one qol ated gs a |ight brown solid
g - 7TH T7N3O2S (M + 327.1

El -HRMS nfe 8
found 327.1038.
2-1(5- Met hyl - pyqzi
inolin-6-ylnmeth-(2Z)-ylicline)- thiazol-4-one
Preparati on of

2-[(5-nmethyl-p 2- vyl h -
N L i s s

7
dlhgcet o Ol' ] l gérrﬂng‘%c was a %Ié% %g % 4?@%0' &
d|chmd>meﬁtaneo(6rmt)ewae raidedanfltrdmapehm B.Glds(615.32 1wwh.) ahsoom

and uric, c
teriryaiiege MCGEE HERSHBIRS F Al o famBaiw? ard Heh the
mn&gﬂé Wh8 ilufdtw a%ﬁﬁ;ﬂ'é?ﬁeﬁ%safﬂirb B JePsIY,. Theddiiee Were
enmperature and stirred for 3 days. The _ ) N

ollected 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-ylmeth-(Z)-ylidine)-thiazol-4-one was
isolated as a light brown solid: EI-HRMS m/e calcd for C17H17N302S (M)* 327.1041,

found 327.1038.
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resulting black solids were filtered through a plug of

celite and washed with acetonitrile ( 1 .0 L) and
wetdvgloeomeet ate (500 nli). The conbi ned sol vent SPREER2005/009925

renoved under the vacuum and the crude residue was

di ssolved in acetonitrile (25 nL) at hot condition.
Exatfipler3Ccool i ng in the refrl gerator overni ght the

et ﬁyl pyra2| n-2-yl met hyl ) - am no] - t hi azol - 4- one was
isolated as a white solid: HRES(+) nie calcd for COHi
ON4ACS (M+H) + 223. 0648, found 3¢3. 0$48. Preparation of

2-[ (5-net hyl - pyra2|mFZBKh/ am no] - 5- (4- et hoxy-qu
i nolin-6- ylneth- - YR I/ne) \thiazol - 4-one. To a
suspensi on of RC A

2-[(5- et hyl - pyr azi n- ZNyI met hyl ) -
(1 12 ng, 0.5 nmol ) and

4- et hoxy- qui nol i ne- 6- car bal dehyd
in toluene (4 nL) in a mcrowave tiube|jwere added
benzoic acid (7.5 ng, 0.06 mmol) i peridine (6 uL,
0.06 nmmol ) at roomtenperature. The m crowave tube was
s eaPmppanaiibrheb2-¢G-mettyb-pP@Zim2eylmietyd daminodhazel-fone.
30 min. Then, the m xture was cooled to room
tenperature and diluted with toluene and acetonitrile
and the m xture eatd, Wi th heat gun. After
cooling to rog np ure the solids were collected

by_fiI_Jt_rati_on and hed wi th acetonltr|le.HAfu\§¢
olin

dryi air, 43 mg (21%yield) of R-f(5- N—</ _
restKy | -Zpyrazl_n-_;-_)d__rxe.t_h;d__)_-_aglnqme { 4-¥thoxy-gut n
-6-ygaeth-(2)-ylidine)-thiazol- 4-on s isolated as

a green solid. HRES(+) me calcd for C2ZIH 9N5Q2S
(MtH) +

To a solution of 2-(aminomethyl)-5-methyl-pyrazine (3.69 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
chloride (8.15 g, 30 mmol) was added in two portions within 10 min. After addition,

1 no] -t hi azol - 4-one

Org,~ 0.6 mMmol)

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
acetonitrile (1.0 L) and ethyl acetate (500 mL). The combined solvents were removed
under 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
filtration and washed with acetonitrile. After drying in air, 1.5 g (25% yield) of 2-[(5-
methyl-pyrazin-2-ylmethyl)-amino]-thiazol-4-one was isolated as a white solid:
HRES(+) m/e calcd for CoH1oN4OS (M+H)* 223.0648, found 223.0648.

Preparation of 2-[(5-methyl-pyrazin-2-ylmethyl)-amino]-5-(4-ethoxy-quinolin-6-
yimeth-(Z)-ylidine)-thiazol-4-one.
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406. 1332, found 406.1331 . Exanple 3 1

5- (4- Et hoxy- qui nol i n-6-yl net h- (ZVyl i di ne) - 2-f 2- (4- hvdr
we@xyepkmnar - et hyl am nol t hi azol - 4- one Prepar at PONER{005/009925

2-[2-(4- hydroxy-phenyl ) -et gl am no] -t hi azol - 4-one. To a

suspensi on of (4-hydroxy-phenyl)-ethylamne (3.14 Kep

22.2 mol) and Rhodanie (2. '

g, 22.2 mo'y_jM
et hanol (314 m ) was jpdded Pl PEQF§14/ 6\ , ésa 4
mol ) at room tenper & an, Tg\_ | ution wa
59, 22
0

cool ed to QOCyangb mercur oride (6.

nmol S @ég’d in two porti%ns‘yﬁthin a period

HITH+ AR adstiti on, the suspension was all owed tg#” o~
war ® roomtenperature and stirred for 15 h. Th \\|
resulting black solids were filtered through a plug~of

celite and washed with dichl oronethane (200 mM ) and

nmet hanol (500 m ). The conbi ned sol vents were renoved

undpes atsuepeasiod of 25 -nethgikpidazine-yhnethybsandinbistidazol-4-one (112

mat b AR & hérainais i mabas GrierbABCS 6120 Mg, 616 gieo) in toluene
(4 B P RRGONES B brer8 kBl 15 30 PR TR R and
pipdridiad (6\wt; O0thyinalyat reogn ésmpenasuref ahe.migrdwave iube was sealed

e dryi t d | of t I t der. th
ond B 8RR A0kt PO A5 50 BG5S cooea
to @??ﬂ%ﬁ&%ﬁgs (3?8 0/%1@1?%(? g))nhg?lh@ﬁ@ Plor B RiEHI8RAY the mixture was
hedefl 2vilvhéatdyux Wisheopling ta ropatemperatiriea g salidsneergscallected by
filtration and washed with acetonitrile. After drying in air, 43 mg (21% vyield) of 2-[(5-

methyl-pyrazin-2-ylmethyl)-amino]-5-(4-ethoxy-quinolin-6-yimeth-(Z)-ylidine)-thiazol-
4-one was isolated as a green solid. HRES(+) m/e calcd for C21H1gNs02S (M+H)*
406.1332, found 406.1331.

Example 31
5-(4-Ethoxy-quinolin-6-yimeth-(Z)-vlidine)-2-[2-(4-hydroxy-phenyl)-ethylamino]-

thiazol-4-one

H N O
=
ST
o)
HO /|\/
N

Preparation of 2-[2-(4-hydroxy-phenyl)-ethylamino]-thiazol-4-one.



whi t e anor phous solid: HRES(+) me calcd for

C OHBCI FN2CS ( MtH) + 237. 0692, found 237.0693. b)
w@e@par®sti on of PCT/EP2005/009925

5- (4- et hoxy- qui nol i n-6-yl mewh- (2Z)-ylidine)-2-[2-(4-hyd

roxyphenyl ) - ethyl am no] -thi azo!-4-one. To a susp nsi on

of 2-[2-(4-hydroxyp enyl) et hyl am no] -t hithz ne (

100 ng, O0.42 gF _% f

4- etB xygui nol 1 n arli\%hyde (93.p3 ny, ¥7465

rggg di methyl formamd q 32 nl a mcrowave

ub re added benzol C acl 5. “«@ 0. 042 mmol ) and

pi pe§| dine (4.27 ulL, 0.042 mmol) apr—+“oom tenperature.

The m crowave tube was seal ed andoheated to 1500C in a

cl osed m crowave for 30 mn. Then, the brown m xture

was cooled to roomtenperature and diluted wth

ner IS Batiopefiahf 4 HHraiRRrERB e (3112 622 8nmol) and
Rheg&iing 1{2 o6l & 2200 hﬁ‘hol)ﬁl’)’ emnolh (4 mLZWasmddb@P@WEA@ 76 mL,
of 5- et hoxy- qui noli n-6-yl net h

26. %fﬂm@@)atzomfemnﬂvmmi sysclifion was Replocip 056 and merouric

chigf} (% &E‘:"@% rd %%g@‘?ﬁ?\lg%% ﬁ(}{ﬁ%’@'@?ﬁﬁ% w@ﬁ%bén% &f 10 min.

AftéérZé)deBc'o'ﬁ thE)S&ﬁpéﬁs@ﬁ was allowed to warm to room temperature and stirred

for i1-§i mél%‘lethsg |tpgyh|fl$ ﬁ%’e‘?f;;%/ ?lltqua rt]r?rolurg];h a glugegf rc‘:e‘tze) éﬁ/é washed
P

wﬂfi"d?%l %‘mhaﬁ@ Snﬂ?@hl? a‘?ﬂem@?hanbgfgq] P 'Ig? Ty comblned solvents were

yl am no- et hoxy) - qui n car bal dehyde To
renao\saal umdeerrthefvazudmmmymcnmdeeehlduelwa@@mnag with \gater (150 mL)

ancﬁmﬁn)l aceta?M:1 éd\l an? 'Fee Wé' faoyers were )separated and the aqueous layer

was extracted with ethyl acetate (2X100 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 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 C1oHsCIFN20S (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.

J H N
O (0] N—</

N (0} N RN
Sediaes
S N

- @)
HO /| ~
Na

HO
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(30 M ) was added sodi um hydride ( 16 1.5 ng, 6.73
mol, 1.2 equiv.) at Q0C and stirred for 15 mn at
w0 bios/ormaper at ure. Then, a solution of butyl (BET/EP2005/009925
chl oroqui nol i n-6-yl met hyl erss) - anine (preparation mas
descri bed in exanple 27b) (553.6 2.24 mmol) in
(5 To a)suspensigaad 2-i2- (@eludrmmerw@dethv@mm@h@la@&ér@%(1 00 mg,

o2, HSVER SRR R 08 GRS o

dlmﬁylfoﬁltr%@mdé‘f(ﬁ miUnhhinigrowave aliby ivere added benmmgamd:(s 19 mg,
was extracted into ethyl acetate (3X50

0.04R NN MGRIPBREAAL ke RS RV AR FOBTtHEPSBR L e
i3t A4 SR OB i oty il for 20 min
Thergthe dtown drixiure evasamnlml annbctrh eempemulreeasmaudmwyvith acetonitrile

ol ved i
to T8 RpSREaSRAdERe" HE SPULSINErS oUamaR Y TaBrighd Piaghed with
acét@ﬁltrﬁe éﬁér& Fneap%f%g G 4% ) df - heﬁytbu%nﬁe@iyrmeth -(2)-

I um Bi car bonate Sol uti on and extracted
yhdm&)yﬂ [Zxczaafhadeowaotmmyﬁ*ret)wylamheo]ctbwlqlréeb@(waacts@atﬁéras a off-white

col RS BT AL SRR 0 R Y .17

agent, the solvent was renoved under the vacuum and

Exhin ,éo‘/ngm residue was purified by using a Biotage
col um chr omat ogr aphy to obtain 155 m¥

_ﬂﬁ%@_@l_d@@ethm)-qumolm -6-yimeth-(Z2)-ylidine]-2-[2-(3-fluorophenyl)-
ethdlaminbyHrdazalet-endoxy) - qui nol i ne- 6- car bal dehyde as a

brown solid: EI-HRVS me calcd for CL4HLI6EN2QO2 (M)

244.1212, found 244.1213. ,Preparetion of

2-[ (3-fluorophenyl) - et hyl aro]j-t hi azo! - 4- one.

S

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, 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-ylmethylene)-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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To a solution of (3-fluorophenyl)-ethylamne (3.06 g,
22 nmol ) and rhodanine (2.66 g, 20 mml) in
wae@bomssrile (70 mM ) was added DI EA (7.66 nliPCH#P2005/009925
mol ) at room tenperature. 8fthen, this sol uti on vvas
cooled to OC and nercuric chloride (5.97 g,
mixtwes mmdabmtemmmmm)ammwwmrclwa& s@JHtlom ﬁ@d the orsgamc

comatPAgtRs erapadyuB Sy alilb Tok ooy HETRAAEhAG Bxtabs were

washbbtvﬁfrﬁﬂnﬁé‘ 58K&Bn &R Mbcpévéreinﬁydr@Mma@absdmmlfate After
chl or onet hane (500 nlL) and net hanol The

frltraimmfﬁb@l deying @gest. ibe SoveRbvag ramevedy Qa%gﬁ?ﬁ% and the
brm&n?e%lﬂ%&e{ @ ﬁg&%&"ﬂ‘? Tg-l'FS@.ﬁlg}rig%nd B R rlz)le “s‘%fllﬁﬁcfh (FEN) was

rtion and ererlgerator
addeweThe g@éultﬁ@éﬁluﬂbh@v@)ﬁlrc@ forkeh abrdcemttmjpb;ature Then, it was

neuitrlz,llllé\ercﬁj1 WItgnqgg‘lTLgnm(b’?%ar}ggpé\ﬂegqggthﬁ and &x racted wn{h ghyﬁa?fétg% 2X50
mLth%%dérﬁﬁQé@%ﬁ@wéFNé 4\ Qlth Whin@ZBiatiorPaRd WAsd over

te anor s solid: HRES(+) nmle calcd
antydrouSnidaghesiness (ifate]) Afteeremm) of theueyinzRag@B4the golvent was
Prepar af i

romshH- Lo ik VAGHUTANSL DRSS IGRIFNG 3R BUTesk Py upiog.a Bictage
S|I|c)é,| é&l _F%ﬁ]ma oh?o&ﬁtcfdr&ﬁﬁ@@&ﬁ‘élrﬁ 158 My e, 3\%] yield) az44(24- o

a suspensi on of

dlw@tmwmﬂweﬂwms:inplueem@rhahi@py@ﬁ.aézaabmrbﬁ@hctA%! HRMS m/e

cal(ﬂgtoz%‘ W%W%“'éﬂ?&fy dl%dc') 1288%. car bal dehyde

(49.2 ng, 0.20 mmol) |ntoluene(06m_) in a

m crowave tube were added benzoic acid .(2.24 , 0.018
mroPjeparaliqn pb2l@-feorophemd)- Qibyl%n'@i?l]g‘%ﬁ‘l’ Ogg room

tenperature. The mcrowave tube was seal ed and heated
to 1500C in a closed mcrowave for 30 min.

F NH,

L, OO 0y
{f

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 chloride (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
methanol (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-[(8-fluorophenyl)-



Then, the m xture was cooled to roomtenperature and
diluted with toluene. The solids were collected by
wo Rdob024850n and washed with acetonitrile. AftePCTERI00§009925
in air, 38 ng (44.6% yi el d)82of
5[4(2 di met hyl am no- et hoxy) - qui nol i n-6 IrrethéZ%
ethylakinime]-t@ag&-4-one was isolated as a white amorphous solid: HR S¥+ m/e

calctiiar b BNeas Qb RoeR ol o C ot 1 or
C25H25FNAORS ( MrH) + 465. 1755, found 465. 1746. Exanpl e
33

2- 16} ( 3-Areparatibhariya- - @ dimethylaglineethpyd-apinalipn §-yingeth-(£)-

5 yiaeFaras- @S- BpdratyREHfe ane o

4-(2,2,2-trifluoro-ethoxy)- qU|noI|ne 6- car bal dehycl e.
To a solution of 2,2,2-trifluoro-ethanol (250 ng, 2.47
mmol) in DMF (15 nL) was added $odi um hydride (71 .25
ng, 2.97 mol, 1.2 equiv.)qat~ad6 and stirre¢ <l

mn at this terrperature Ten a sol uti on_of
(4- chl or gquNREIA n-16 yy ne) am neg
was deschrfed/ i n exanphe (244. 21 . [ N7

DVF (/T .79°nl) vua§__adﬂﬂd_al._mQ>Aft o)
e on mxture was allowed to warmto room
te ature and stirred for 4 h. Then, the m xturé& S

diluted with saturated amoni um chl ori de sol uti on and
the organi ¢ conpound was extracted into ethyl acetate

58 b T P e Sy RO BRat e o7 mo

10 0. 18%%@0%&4@@;%{ glaaﬁin@nembx;t)rqmdomene cmgbmuehydte (49.2 mg, 0.20

sol vent was renoved under the vacuum an dI
mmadsindakienad0@ Ry adnicrowaye {ubepygre adde benzoid 8id (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 to room temperature and diluted with toluene. The

15 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 CosHasFN4O2S (M+H)* 465.1755, found 465.1746.



and 3 nL of HCI solution (3.0N) was added. The
resulting solution was stirred for 4 h at room
wo esppee@bure. Then, it was neutralized wth SORCT/EP2005/009925

bi car bonate solution to frd® suspension. The solids

were collected by filtration and washed with water.

Afterdrying in air, 190 ng (30%yield) of
Exa4-é§i§,2-trifluoro-ethoxy)-quinoline-6- car bal dehyde

olated as a white solid: EI-HRVS nfe cal cd for
2-[zg§§ti§§§)§¥?gojﬁf@th@5mﬁlﬁ%?-m-tao,g,mdtrmaEr@éﬂbag/bminolin-s-vlmeth-(Z)-
0

ylidige[-thigzol2-on@ r i f | uor o- et hoxy) - qui nol i n- 6-yl net h- ( Z) -

ylidine]-2-[2-(3-fluorophenyl)-ethylamno]-thiazol-4-0

ne. To a suspension of

2-[ (3-fl uorophenyl) - et hylgam MQ)-Q hi azol - 4- one

(preparation was describ {n exanpl e 33b) (80 ny,

0.336 nmol) and 4-(2, [

qui nol i ne- 6- car ba

_ de (94.32Jng, 0.37 mml) in
toluene (2 niL) iF o mereFadged benzoi c
acid (4.12 ng, 0.033"mol) andlpiperjali p& (3.39 uL,
0.034 mmol ) at room tenperature.]”The m créwave tube
was seal ed and heated to 1500C & cl osed m crowave
for 30 mn. Then, the m xture was cooled to room
tenperature and diluted with toluene. The solids were

collected by filtration.and h it h. | tL

Af tar PepRaration gt éﬂ?@@éﬂﬁ%@%ﬁ%’g gﬂ%@y"a@g 8Rddnyte.
5-[4-(2,2,2-trifluoro-ethoxy)-

qui nolin-6-ylmeth-(2)-ylidine]-2-[2-(3-fluorophenyl)-e

[anmino] -t hi azol -4-one was isolated as an yellow F
s6l i HYES(+) m@© calcd for C23HL7F3N3OR(M+H) + 0/54
476. 1051 4 _found 476.1 052. Exanple 34 FoF
—3- H l S
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-chloroquinolin-6-ylmethyiene)-
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 allowed to warm
to room temperature and stirred for 4 h. Then, the mixture was diluted with saturated
ammonium chloride solution and the organic compound was extracted into ethyl
acetate (3X50 mL). The combined exiracts 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 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 to

from suspension. The solids were collected by filtration and washed with water. After



10

15

20

2- Am no- 5- (4-et hvl sul fanvl -qui nolin-6-vlnmeth-(z
)-vliding)-thiazol -4-one To a suspensi on of
w@s@aeezashi ohydantoin (81 ng, 0.70 mmol), PCT/EP2005/009925
4- et hyl sul f anyl qui nol i ne- @4car bal dehyde (exanpl e 36b,
152 ng, 0.70 nmmol) and sodium acetate (164 ng, 2 nmmol)
drying inKgireh@s n@(3ﬂ%)y|e/ld)sofa@®é! Zutréluooo-athaxyl-qsmmn? Bat

rrperat Then, .t he
cartedeie Bip sqiriee ot Wotecg Byt - HEPUSTH/E GoA FHEC 1 REraN:O2 (W
255r@ rf@u,Yaag £@@hed to roomtenperature and it was
ut ed Wlt Xyl enes and acetonitrile. The solids were
coIIected by filtration and washed with acetonitrile.
n, sol i I
i onrarrefitn I G4 TP A LB P O b
ydee'jQ [paBuUrephemyipetiyiamipal-tiazsiet-epbut i on. Then, the
resulting solids were collected by filtration and
W_asrg;j with water. After drying in air, 165 nmg (75%
yie of F
2- am no- 5- (4- et hyl supf anyl - @u"lyllln 6-yl nmet h- ( Zy<yPi di
ne) -t hi azol - 4-one wag i sol at edfasF a brown soNT:
HRES(+) nl e galsd fror N3OS2 ( ili; g i)
found 316-6673. Exanpl e - (4- Et hyl yl -
aumol -6)‘6meth(Z) yI T di fe) - 2ff1i-S @ O&F
R, 2 phenyl cvcl opr opyl am no) - Thi azol - 4- one =
re

pation of 6-brono-4-ethylsul fanyl-quinoline. N
solutlpn of 6-Dbrono-4-chloro-quinoline ( 1 .5 g, 6.1 8
mol) in DVF (60 m ) was added sodiun1thioethoxide

(624 ny, 7.42 m’mlg Q0C. Afte dditio ﬁ
To a suspension of 2-[(3- ﬂuorophenyl) ethy aminol- thlazo 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 mmol) in toluene (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
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% vyield) of 5-[4-(2,2,2-trifluoro-ethoxy)-
quinolin-6-ylmeth-(Z)-ylidine]-2-[2-(3-fluorophenyl)-ethylamino]-thiazol-4-one was
isolated as an yellow solid: HRES(+) m/e calcd for Cz3H17F3N302S (M+H)* 476.1051,
found 476.1052. '

M)
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turned to a dark green solution which then turned to a
yell ow cl oudy solution after 15 h at roomtenperature.
wab@a/0248he m xture was diluted with water and BXL/ERIO&9925
with ethyl acetate (3X50 mi85). The conbi ned extracts
were washed with brine solution and dried over
anhydrous magnesium sul fate. After filtration of the
drying agent, the filtrate was renoved under the
Eléﬂﬁ&ﬁﬁaland the residue was purified by using a Biotage
i dinibf-@tiezdl-4-8n
yI'sul fanyl - qui nol I ne as
an ye||OMISO|Id EI-HRNB nie calcd for Cu H OBrNS
(M+) 266.9717, found 266. 371§)Preparat|on of
4-ethy|su|fany|-quin%h¢ g- B Car bal dehyde. To a
sol uti on of 6-brono-4%ethylsul fanyl-quinoline (1 .48
g, 5.5 mo!) in THF (60 Slas added dropwi se a 2.5M
solution of p-butyllithium | exanes (2.42 nL, 6.07
mmol, 1.1 equiv.) at -700C. i ng, the addition, the
col or of the solution was t 0" a dark bromn and
this solution was stirred foryd at this tenperature
Then, a solution of dinethylformam de (0.848 ni, 11
mmol) in THF (5 nL) was added dropw se. After
addition, the m xture was allowed to warmto room
t enperature and stirre% for 2 hb~Jhen, the MxtQre was
di luted with saturatedjamoni chIoridﬁNsﬁﬁution and
the two | ayers were ed-xJhe aqueous Ba
extract ed Mﬁth et hyl l(3 100 ni). The colthi ned

organic ts were wasTred
dri ed"zblv?@N nhydr
the dryi n§ agent

To a suspension of pseudothiohydantoin (81 mg, 0.70 mmol), 4-ethyisulfanyi-
quinoline-6-carbaldehyde (example 36b, 152 mg, 0.70 mmol) and sodium acetaie
(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
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 again dissolved in DMF at hot condition and diluted with water.
This was neutralized with saturated potassium carbonate solution. Then, the resulting
solids were collected by filtration 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(+) m/e caled for C15H1aN3OS2 (M+H)* 316.0573,
found 316.0573.
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and renoval of the solvent under the vacuum gave the
yell ow solid which was di ssolved in ethyl acetate (-10
workdocaroshot condi tion and dil uted w t h hexanespCEFEB2005/009925
m.). After cooling in the r8frigerator overnight, the
solids were collected by filtration and washed with
EXx @Me%hyl acetate in hexanes. After drying in air,
0,.§14 5 -

cveRBréovEnl tﬁi@bb[ﬂj}_ o!ﬁle- HRI\/S n1e cal cd for CI 2HNNGS
%ﬂ%ﬁm 217.0554.c) Preparation of
5- (4-et hyl sul fanyl -qui nolin-6-ylnmeth-(2)-ylidine)-2-((
1 R 2S)-2- phenyl -cycl opropyl am no) -t hi azol - 4-one. To

a suspensi on of il
R, 2S) - 2- phenyl - ppr Qpyl am no) -t hi azol - 4- one
(preparation desy bn exa !eOZa) (120 ng, 0.52

mol ) and 4- ethylsulfany? ui e- 6-carbal dehyde
(120 ng, 0.55 mml) in t&fu- e (4 m _) in a mcrowave
tube were added benzoic acidS § ng, 0.055 mmol) and
pi peridine (5.5 uL, 0.055 nnDI) room t enper at ure.
The m crowave tube was seal ed afON\s

cl osed m crowave for 30 mn. the 1 Xture was
cooled to roomtenperature and d i t ol uene
and acetonitrile. After a brief heatijjnhg and cool i ng,
the solids were collected by fil i on and washed
with acetonitrile. After drying in air, 90 ng (40%
yi el d) of

5-( eth lsul )-ylidine)-2-((
Rﬂ @1%%8"5?@13@;?%%{'&“ &h{;wgegzol 4- one was
[ sol at ed as an yell ow solid: HRES(+) nie calcd for
C24H21 N30OS2 ( MrHPH 432. 1199, found 432. 1197.
Br X Br NS
» — P
N N

To a solution of 6-bromo-4-chloro-quinoline (1.5 g, 6.18 mmol) in DMF (60 mL)
was added sodium thioethoxide (624 mg, 7.42 mmol) at 0°C. After addition, it was
turned 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 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 chromatography to afford 1.48 g (89.6% yield) of 6-bromo-
4-ethylsulfanyl-quinoline as an yellow solid: EI-HRMS m/e calcd for C41H10BrNS (M*)
266.9717, found 266.9715.



10

15

20

Exanpl e 36
5-(4-Et hyl sul fanyl -quinolin-6-ylnmeth-(2)-ylidine)-2-f2
WO ¢@efobaser ophenv p- et hyl am nol- thiazol - 4- onealyCT/EP2005/009925
Preparation of 87
5-(4-ethyl sul fanyl -quinolin-6-ylnmeth-(2Z)-ylidine)-2-[2
- ( Rreparation quweamijanyquumﬁMe-ﬁmeab@lﬁehy%e To a
suspensi on of
2-[(3-fluorophenyl)-ethyl am no] -thi azo! - 4-one (exanple
3 1b, 125 ng, 0.52 ymol) and N
4- et hyl sul f anyl -$jui nol i ne- 6- car bal dehyde exaaneSSSb,
120 ng, gQ. 55. mp intoluene (4 M _) in ]
t ube wer e gd ] Benzoic acid (7 ng, .0.085
pi peri di ne 3 ulj 0.055 mol) at Poom t e (&
The m crowave t ukbe was seal ed and heated to 15Q0C"I n a
cl osed m crowave for 30 mn. Then, the m xture was
cooled to roomtenperature and diluted Wi th
ac [ el L | &I
and Gadich ofEBraRb HBYRRaA QRRLRG [Mad g Dicing in THF
(60rrgLX %%@do@lddjropwlse a2.5M solu‘uon of n-buty?/lthlum in hexanes (2.42 mL,

o 7 i L S OS BRh0 15r D L S B Rl v

turhé@lrﬁé %dda'?& b?BwM %iddqms%ﬁluﬁbn WREStitredToe 1 Mﬂd@ temperature.
MH) + 438. 105, found 438.

Thﬁx:ﬁm@letlem @dmehhwlfgmqamldg- (0843 obs dﬂnampl) in THF (5 mL) was
adcg%gf t noX é(ﬁﬁ? aK t%roé%cﬂtlo% %g‘?ﬁ&tu@g\\r/ye{s QIO‘J\?QG’ ito'\hé‘ﬁﬁ ks fodH temperature

and sliged 4off 2 womheA S MixRirbaxad ditited sliinsatGrated Iaﬂhrdehuade chloride

. To a solution of 2-(4-fluoroph I th
solptiarz apghdhg twa layars mf(% ﬁﬁp?'gaitﬁg p'&%éeaggldﬁ F%‘PW n%’fed with

eth&?gcgtété%x?oogh';‘.“ﬂ#é cOnbfidd SYenRtddifats e %sﬁba 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-carbaidehyde was isolated as a yellow solid: El-
HRMS m/e calcd for C12H11NOS (M*) 217.0561, found 217.0554.
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at this tenperature. Then, a solution of butyl

(4-chl oroqui nol i n-6-yl net hyl ene) -am ne (preparation
wormedezwser i bed i n exanple 27b) (239 ng, 0.97 nPOI/EP2005/009925

DMF (2.5 mM ) was added at 880C. After addition, the

reaction mxture was allowed to warmto room

t enpPregiarationnd 5s@ethgldulfanyl-gsinelinThygimethH(&)wisingr-8-((1R,2S)-2-

s dilute vvi.tfs at ur gt ed ammoni um chl ori de sol ution
phepyee '8y Qm"&"é@\%’%&)%s extracted into ethyl
acetate (3X50 ml ). The conbi ned extracts were washed
wWith brine solution and dried qver & dr ous magnesi um
sulfate. After filtration of the drykng\gdent, the
sol vent was renoved un@er theSvacuum and the oiNy °
residue was di ssol ved, m.) and 3 nf} of_H
@ ign (3.0N) was adde he Jresul ting sol ution
o\ for 4 h At roomt ature. Then, it was
neut r al i Zed/ Wi S ' i carbonat e sol
and the organiic conpound was extracted into ethyl
acetate (3X50 nL). The conbi ned extracts were washg
with brine solution and dried over anhydrous nagnesit™

| fate. After filtrati f the dryi t, th
5 oK SusRENsIonsY & (LREE)-& FeeRSYGIAPHRY ARG dbidgls-one

ool B S R AR g apsurens
quiroline-6-4afbalaeiyde M0 mgt 088yhmol) in toluene (4 mL) in a microwave tube
qui nol i ne- 6- car bal deI;T¥de as a li ell ow s

ht Ld:
Werg adqagb 7016 AEI 7+ MOCPS T PRRY) RRAL %@9‘%3195 Yo QrpS mmol)
iatd led and heated to 150°C in a
at it ttetalte IRP HiplovAlletibe was sealed and eated 1o 190
closedatidrop@veyfor 80 meih: Themzbe mixie was cooled to room temperature and

diluted with toluene and acetonitrile. After a brief heating and cooling, the solids were

S

collected by filtration and washed with acetonitrile. After drying in air, 90 mg (40%
yield) of 5-(4-ethylsulfanyl-quinolin-6-ylmeth-(Z)-ylidine)-2-((1R,2S)-2-phenyl-
cyclopropylamino)-thiazol-4-one was isolated as an yellow solid: HRES(+) m/e calcd
for CoqHo1N30S, (M+H)* 432.1199, found 432.1197.

Example 36
5—(4-Ethv|su|fanvl—quinolin-6-vlmeth-(Z)-vlidine)-Z-LZ-(3-fluorophenvl)-ethvlaminci

thiazol-4-one

H N O
i~
ST
F
Z S
N\l
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To a suspension of pseudot hi ohydantoin (31 ng, 0.26
mol ), 4-[2-(4-
wo baezgshenyl ) - et hoxy] - qui nol i ne- 6- car bal dehy deCT/EB2085009925
ng, 0.26 nmol) and sodi um avetate (65.71 ng, 0.801
mmol) in xylenes (5 m _) was added acetic acid (85 uL%
at al) ORFSPaeaRT oft SH(4-etiifieutfany hquimolin&-gimetb-(Zplidirek2-2-(3-
for 15 h at this_tinme |ot of brown suspension was
ﬂUOfQJPh@W')'?H‘é"%ﬁ"M‘rt@aﬁ%'g’@B@I ed to room tenperature and
it was diluted with xylenes ang acetonitrile. The
solids were collected byfiltr/gtion and washed o
acetonitrile. Then,
and neutral i gedoM t h 8
sol uti on.n-Hfe Fesul ting
filtrag+on washed w

hi azot’- 4-one was isolated as a |ight brown solid:

HRES( %sﬁfz%gigh“tgx%ﬁr%-lfg%gogdﬂen%bﬁﬁ?lﬁn{i%]':‘r}fraz%‘ﬂ-ﬁ—é(%? xample 31b,

f d
12?%@25111{7!} gr_ﬂd memBU}jagﬁnthIme;@m@eﬂdqwdﬁynglg 35b, 120
T e R b R B 6 e
mgﬁg.’o-gg @gﬁﬂ%ﬁcg Bllfoﬁ‘ﬁgwl:% % HEit @.;@EBIQH atrrebhaehpdrahfe. The

_) was added sodium .
midrpeeie tuie@@as seglec2and heeisid) OAE0C00 anelosed priv@waye fes30 min.

The%nrzl,%%fr%it?( | %i ; en?q%l%é ng ﬁ%qrﬁrgq?rﬁ%?a@% %@d 8ﬁut%fd \pillﬂ Ybetonitrile. The
solids were coliected by filtration and washed with acetonitrile. After drying in air, 50
mg (22% yield) of 5-(4-ethylsulfanyl-quinolin-6-ylmeth-(Z)-ylidine)-2-[2-(3-
fluorophenyl)-ethylamino]-thiazol-4-one was isolated as an yellow solid: HRES(+) m/e
caled for CosHaoFNZOS, (M+H)*™ 438.1105, found 438.1105.

Example 37
2—Amino-5—{4—[2-(4-f|uorophenvl)—ethoxv}-cminolin-6-vlmeth-(Z)-vlidine}-thiazol-4-one
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(preparation was described in exanple 27b) (300 ng,

1.18 mmol) in DMF (3 nL) was added at QOC. After
w@daeewsnl the reaction mixture was al |l owed t OPQEEP2005009925

roomtenperature and stirré@d for 30 mn. Duringthis

peri od, the color of the solution was changed f

\m|a)ePtetpewamow«ﬁéwompmmthqxbdmuI@ﬂ@&@@@f@%ﬁehyde

m xture was heated to 600C and stirred for 15 h. Aft F
cooling to roomtenperature, the mxture was dilut
V\n/w}fs;(urat ed ammoni um chl ori de sol ut| on and

orgarni c ¢ was extracted into & hyl tate
(3X50 Qnbi ned extracts M th
brine ol u |and ted—over—amhy jnesium

sul fate. ARKE mf\‘ tration of the dryi ngg Yo + t he
sol vent was renoved under the vacuum and the oily

restylueg @@n%sg%ﬁsgﬁjgﬂg}w - ekiFariBH 380t zﬁe &iméifin DMF (15

sol utron he resulting sol ution was
mL} wiasrastdieticgodiurh I*adndedﬁ%?én‘pgr 20drremorat)°G andwatirred for 15 min

ot (RSB i, SRR S R ERRIE SR -amine
(préS&rafide wad b cibed il aﬁam@w&d(zastmgcm 97vmml)wasmer (2.5 mL)

with brine solution and dried over anhydrous mac%nesn um
wasg adtlad @t 0AF + After additien,itba r@acttqmmawen\ga%\gﬂﬁwed @avarm o room

0 RS AR Pl L1008
amBisriimRLepis i soltior? Bhdithe bRgargcédpoidba was @b)tratfted into ethyl

aceﬁ{q%@&%%@h»l'ﬁhee@mkﬂedcﬁﬁ"@@ﬁ werswashed witHyine galution and dried
ovd g B5gPekh oV gt i B A58 soven
wag raimoned unfidr {2 (&euuen boa ipd eily gsidud wag]disgolved imTEF (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 (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 85 mg (11.9% yield) of 4-[2-(4-flucrophenyl)-ethoxy]-
quinoline-8-carbaldehyde as a light yellow solid: EI-HRMS m/e calcd for C1gH14FNO-
(M%) 295.1009, found 295.1010.
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ylmeth-(2)-ylidine}-thiazol -4-one. To a suspensi on of
pseudot hi ohydantoin (28 ng, 0.24 mol ), 4-[2-(3-
woreakhoxgphenyl ) - et hoxy] - qui nol i ne- 6- car bal dehyPeT/EF2008709925
nmg, 0.24 nmol) and sodium &tetate (79.08 ng, 0.964) in
xylenes (5 m _) was added acetic acid (2 nl ) at room
t efpper at Bregaari’dimnof 21zeninb>8-{4-[2- i Rusebhergitetoxy}Hutnolin-6-
is time ]ot brown suspension was forned. The

h
Y'm?ﬁhxémryé'diﬂe?& thiggPl OPS roomtenperature and it was

diluted with xylenes and acetgnitidle. The solids were
collected by filtration and d with acetonitrile.
Then, the solids were di n THF ang n(gtralizedF

vvashed VVI h wat er.
2 am no-
henyl -ylmeth-(Z | di ge}-
thlaz | -4-one was isolated as a |ight brown ,
HRES(+) me cal cd for C22HI9N3C3S (M+H) + 406.
found 406. 1222. Exanple 39 2-[2- Am no-5-f4-(2
2, i [
) o5 SR GoR S RERIARHIYpfirdin 1 TRig) ol20 mihei - (4-
flquepimrryb)—éthb&y](—@,lllomqe-6+cfarbaideh¢cﬂ¢1 658,85 g, H26 mreol) lamet sodium

acelfte (68,74, 1, PG BRI HE] ST (Sanhies i acelinAnd (85 ul) a
roofn/ rBtireOTREN, ”Eﬁ@'r%nxtdr@'v% l%@lhxéé@ 6015 A-a? 2higTiede loRBflbrown

sodi Um 2-chl orodcetate (6
suspension was formed. The mlxture was cooled to room temperature and it was

.'(3'.

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, 40 mg (38.1% yield) 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 caled for C21H1sFN302S (M+H)™ 394.1020, found
394.1022.

Example 38
2-Amino-5-{4-[2-(3-methoxyphenyl)-ethoxy]-quinolin-6-yimeth-(Z)-ylidine}-thiazol-4-

one
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25

0.52 mmol) in acetic acid ( 1 m_) was placed in a

m crowave tube and the m crowave tube was seal ed and
wheabohstp 1500C in a closed mcrowave for 30 PETEP2005/009925

Then, the mixture was cool €3 to room tenperature and

diluted with dichl oronethane and saturated sodi um

bi Ical(r]lbonate solution to afford a suspension. The

solids were collected by filtration and was

aceo Rr@pamaonmﬁs[%érmétmp*ﬂ?w& -gtnoxyt HU'HQF fPf%\}g “rafgﬁ‘a’ehyde

THF and the suspension was heated with heat gun. After

cooling to roomtenperature, the solids were coI | ect ed

by filtration and washed with nethanol. Then, the
/J}rjgtg was concentrated under the vacuum and
resi due s susp@nded in acetonitrgl e andpheated®M tth

heat gu §QOi ng to room t egper ., the solilds
wer e c@ller iltrationsandiwa3y '
acetonltrlls drying in air, ~

g (B 16% yi el d)

h- ???% ﬁv%ﬁéﬁ%ﬁ%géthbﬁyﬁngbjéat@%é%@@?erﬁﬁ'2%6%%40“}% DMF (13

mLY dldsavidedl sehiuhiRnR{ite B2 val, 2bS mmd) 266fDBANGERSd for 15 min at
M+-H) + 354. 0519, found 354m@ o

thisjtemaprIRjure- T bep2a salutipn &f ngﬁﬁ F@&S&wam -Roimethyene)rpmine
prg&gr}gﬁéﬂlwé{&ésé’r@e@%ﬂ%ﬁh{b‘{é‘Q?b)”‘@dd‘ﬁlg,3 BRI I DV (3 mL) was

repara

added 2’& e‘t(hoécUIemnldltnd)rn thé r@ao’t@nh’ylxmre)was atvwsd 1o Waandirgom
In one

temp%rtaﬁaﬁﬁmﬁmﬁj fos 2.y %f@@ﬁp@eo?f%ﬁ%? golopf e golytion was

chgﬁ’ged 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. After 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 resulting
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)-ethoxy]-quinoline-6-carbaldehyde as a light yellow solid: EI-HRMS
m/e calcd for C19H17NOz (M*) 307.1208, found 307.1204.
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mol ) and rhodanine (2.65 g, 20 nmmol) in acetic acid
(40 nm.) was stirred under reflux for 12 h. After
W@ owbiozaget 0 room t enperature, water (50 nli) waBCHER®A5/009925
The solid was collected by9iltration, washed with
water and dried to obtain 5-[1-quinolin-6- _
yl -bIet h- Pdpathiicte bEP-aninbi B IBA-(8-arsthoxiphehyt) reth¢x/]3uinolin-6-
g, 100% as a brown solid. LGM5 mfe 317 (M+) .Db)
yimethep@rdidingt-tbazol-4-one.

5- (4- et hoxy- qui nol i n- 6-yl net hyl ene) - 2- et hyl sul f anyl -t
hi azol - 4-one To the suspensof
5-[ 1~qui nol i n- 6-yl - met h- £X) A ge] - 2-t hi Qxa:a hi azol i

di n-4- one (exa (2.4 g,
(2.54 m _, 40 | EA
(N, N-di i sopropyl et
anhyd et hanol (
ttoNp&r af ur e For—24—h—After—addimg™mat er (50
sol i dSWas col l ected by filtration, washed wit
and dried to give 5-(4-ethoxy-quinolin-6-
yl met hyl ene) - 2- net hyl sul f anyl -t hi azol - 4-one (5.67 g,
g4°/§'o @%@pmbzcomvquweiudotnmamnmm (38 Ing,\-2% ramol), 4-[2-(3-
reparati on o o
meshguypbeRYxpiRARYieLinelipesA-rabridabyds (2407.19. PRfongiPhand
5 \dRg oy 3 b@@cefic acid (2 mL) at
S°@@%ﬁ@@q@ﬁ%’ P?@éﬁg'}' %‘gqeﬁ%g@??@ﬁﬁ? Egiégw fanyl {2 mb)
rodrat@hperbtore Therathe mixdots) wad cafluxgd for 35 dma this time ot of brown

i TSk TG 00 B R b B g v

dillBeSHitPkylenes and acetonitrile. The solids were collected by filiration 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)-ethoxy]-quinolin-6-yimeth-(Z)-ylidine}-thiazol-4-one was isolated as a
light brown solid: HRES(+) m/e calcd for C2oH1gNzOsS (M+H)* 406.1220, found
406.1222.

Example 39
2[2-Amino-5-[4-(2,2 2-trifluoro-ethoxy)-quinolin-6-yimeth-(Z)-ylidinel-thiazol-4-one

N O
H,N—¢
STX
FF
= O\)ﬁ___
Na |
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8Q0C for 3 h. After cooling to roomtenperature, the

solid was collected by filtration, washed with a
wo 2daoblozeshi t of acetonitrile and dried. Flash PCT/EP2005/009925

chromat ography (Merck Sili @& gel 60, 230-400 nesh,

0% 5% net hanol in nethylene chloride in 30 mn)

af fa9r dedpfeparation of 2-amino-5-[4-(2,2,2-trifluoro-ethoxy)-quinolin-6-ylmeth-

(4- et hoxy-qui nol i n-6- yInEtherne) 2-[2-(3-fluoro-pheny
(Z)'Vl)dl@@]h'f;hl@lml AN hi azol - 4-one (90 ny, 70% as a |ight

yellow solid: LCGM5 mfe 422 (M+) . Exanple §_1 o

2- [ 2- (2- Et hoxy- phenvn- et hylsam nol- 5- n-(4Nex(/ho Y- qui nol

i N B- vn- et b ZVyl i denel- tfiazol -4-one Sing+

prgcedure @as dedgri bed 'ﬂ npl e 40c was used,

§| RO 5- (4' E

Iet 20 I ngl [ In 6W1_rr€l‘ﬁ71‘€n_5'2'-_rr_§t"ﬁyl sul fan hi aéQXF
- 4- OR ex@anpl e 40b) thexy- phenyl) - et R ne

and DIEA to give cl F

2- [ 2- (2~et hoxy- phenyl ) - et hyDani no] - 5- [ 1-
(4-ethoxy-quinolin-6-yl)-nmeth-(2Z)-ylidene]-thiazol-4-0
ne. LCGMs ne 4

4

2- [ARnfiztuRe ﬁ643(2MWQm@t%bmwmolmﬁcem%@W ¥ Mg,
ool D 02889 Va8 s mg
0.52 nﬁrﬂog an Ebbm(amﬂf(e myiL) wes yaaed inad riierbivayd-telbéd arg dioe miicrowave

tubg wes $ﬁﬁjpgi apﬁ t@a&gigqy%%(g‘%}drg t {b@gégﬁ@&ﬁg\% &?%Onrgln Then, the
oSG o) BByt o LTI et
satn(u@t@di sddivers bizddsshaié soluyionThafiord alguspaasiont The edlidswere
coll@,ggqugtg; W{Qﬁgp Sé%glt\g@m@ ‘%{%l ecf%'ﬁltn% Jr hlsI 5ot \INg.Q tf3fed with
methanol and THF and the suspension was heated with heat gun. After cooling 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 filiration 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-ylmeth-(Z)-
ylidine]-thiazol-4-one was isolated as an yellow solid: HRES(+) m/e calcd for
C1sH10FaN302S (M+H)* 354.0519, found 354.0517.
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dried to give
2-[ 2-(2- Et hoxy- phenyl ) -et hyl am no] - 5-[ 1- (4- et hoxy-qui n
W@RiaA®Syl ) - met h- (Z)-ylidene]-thiazol -4-one; PCIPP20£009925
wi th met hanesul fonic acid & |ight yellow solid (66
my, 91% . LC-M5 me 448 (MH+) . Exanple 43
Exatdl@4®- D f | uoro- 2- pyridi n- 2-yl - et hyl am no)-5- p
LE (%et qU|noI|n 6v -rret )-yl_l_lelnel

: us |ngfrom5(4-
qu'ﬁe%ﬁsg?%m@ﬁ[ﬁél 6-yl net hyl ene) - 2- net hyl sul f anyl -t hi azo
| -4-one (exanple 40b), 2, 2-

Di f 1 uoro- 2- pyri di n- 2-Q, j hyl ami ne and DI EA to give
2-(2,2-Difluoro-2-pyrid n>>L)(,I ethyl amno)- 5-[1

- (4- et hoxy-qui nol i n- 6- -ylidene] -thiazol -4-
one. LC-NS me 441 (MA F
2-(2,2-Difluoro-2-p m no) - 5-n- (4-etho
Xy-aui nol i n- 6-vn- net hi azol - 4- one;
conpound w th netha orfe_dcid Simlar procedure
as described in exarrp e 4p was used, starting from
2-(2, 2-
di f 1 uoro- 2- pyri di n- 2-y| - et hyl am no) - 5-[ 1- (4- et hoxy- qui
nolin 6-yl)-nmeth-(2)-ylidene]- thiazol-4-one (exanple

@815] d &;réfea%th HG %%fHogﬁyacfd rqol 2 6%)Iﬁﬁ‘éthy|ene) 2-thioxo-thiazolidin-4-

on92 yI et hyl am no) 5-[1- (4-ethoxy-quinolin-6-yl)-meth-(Z
)-ylidene]-thiazol-4-one; conpound with
nmet hanesul fonic acid. LC e 441 (MH)

>==s

7

o~

N

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 collected 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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Exanpl e 45

2- Am no-5-[ 1- (4- et hoxy-qui nolin-6-yl)-neth-(2)-ylidene
wda2a0kiozsel - 4- one Sim | ar procedure as descri beRCT/BP2005/009925

exanpl e 34 was used, startidng with 4-

et hoxy- qui nol i ne- 6- car bal dehyde (exanple 3b),

2- dyiFepA BRI SAPBROXFREINOIAE: Rt ethpletepcetithylslianyl-thiazol-

4-oh® i ve
2- Am no-5-[1- (4-et hoxy-quinolin-6-yl)-nmeth-(2)-

yl i dene] -t hi azol - 4- one. L&-I\/S me 300 (MH) . Exanple
46 5-H (4- Et hoxy-qui noli n-
b-yl)-meth- (ZVyl i denel 2-r2k 4>'f'|sdoro-phenvOcycI opr opy
| am nol - thiazol-4 -one a/Pr%par ation of

2-(4-fluoro- phenyl) cyclo-ropanecarboxyllc acid et hyl
ester EDA, Cul, Pd(QAc) 7 8Q0C I n an oven-dried
two- neck round flask equipped Mdth-condenser and Argon
inlet was charged with 40TnL [pf new y opened anhydrous
chloroform Dry Argon gasNwas’ bubbl ed through the

chl oroform copper ( | ) |od| de ( 38ng, 1 nol %) and
palladium ( Il ) acetate ( 45 ng, 1 nol %) were added
to the Chloroformand stirred at roomte&ﬁrature

%5 To rha syspension af grohquinedn-Gaylrmal-6orylidenel- ?zthmxmthlazolldm-4-
on S egh A £ PSHE To SBEr i e DI
(N, ﬁfdlmkodyléthylh%lﬁb)_(&ﬂ nelh) | 3 mhwlmnvmﬁwwiﬂdte@l ethamoi(ZEmL) was

to the reaction mXxture over 2 hour
stirradatuoenemperatieg fatr 246 dder 8P'd'6‘@é@’%"|eg‘3250 m?rﬁethe solid was
colfgﬁge%t @?ﬂltl@t%hu\?@sw gﬁtﬁ%&l‘ér dRWRrEA tbYB EKARSHEkHESinolin-6-

avape
yimethylene)-2-methylsulfanyl-thiazol-4-one (5.67 g, 84%) as a yellow solid. LC- MS

m/e 331 (MH")

c) Preparation of 5-(4-ethoxy-quinolin-6-ylmethylene)-2-[2-(3-fluoro-phenyl)-
ethylamino]-thiazol-4-one

The suspension of 5-(4-ethoxy-quinolin-6-yimethylene)-2-methylsulfanyl-
thiazol-4-one (example 40b) (100 mg, 0.3 mmol), m-fluorophenylethylamine (80 ul,
0.6 mmol) 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 filtration,
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-quinolin-6-ylmethylene)-2-[2-(3-fluoro-phenyl)-ethylamino]-thiazol-4-one (90
mg, 70%) as a light yellow solid: LC-MS m/e 422 (MH").



dark green oil. The residue was diluted with 2001 of
et hyl acetate and washed with saturated sodi um
whewaksent e aqueous sol ution (1 x 501L), wat ePCT/ER2005/009925
50 nL ) and brine ( 1 x 509%L ) respectively. The
ethyl acetate |ayer was dried over Sodium sulfate and
Ex gopitrated to give 5 gramof |ight brown oil as
crude product V\:RI ch was purlfledvvlth

-ylidenel-

Ln 30 400 nmesh, eluants O 2096ethy| acetate in

) to obtaln 2.625 grans of the desired product
as clear oil. The trans configuration of the structure
was confirmed by NCE of 1H NVR vyield = 62% b)
Preparation of
2-(4-fluoro-phen
round flask was c
2-(4-fluoro-phen

thi -

cl opropanecarboxylic acid In a

propa ,-rboxylic aci d et hyl
ester (1700ny,/ 8. , Nt nonohydrate ( 1370
ng, 32. 7mol , et hanol H25Md and water (10 niL )
The m xture was heated at 800C for'|2 hours. The

neutralized with 4N hydrochl oric(ci @ and extracted

‘l eol ayer was

W th di chl oronet hane. The di chl olgue

washed with brine, dried over sodi fat® and
evaporated to give 1.61 grams of whjtelsolid as
desired product. LC-Ms nie 179 (M—r) 7c) Preparation
of [2-(4-fluoro-phenyl)-cyclopropyl]-carbamc acid
tert-butyl ester In a round flask equi pped with

CONGEARE prBBLy o3 déstrited iR exahI®28c\Wdduged, starting from 5-(4-
ethoxy-quinolin-6-ylmethylene)-2-methylsulfanyl-thiazol-4-one (example 40b), 2-(2-
ethoxy-phenyl)-ethylamine and DIEA to give 2-[2-(2-ethoxy-phenyl)-ethylamino]-5-[1-
(4-ethoxy-quinolin-6-yl)-meth-(Z)-ylidene]-thiazol-4-one. LC-MS m/e 448 (MH").

Example 42
2-[2-(2-Ethoxy-phenyl)-ethylamino]-5-{1 -(4-ethoxy-quinolin-6-yl)-meth-(Z)-ylidenej-

thiazol-4-one: compound with methanesulfonic acid

/__
O
/N 7
N O O
H ST \\S//
~""~OH
O\/
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(4-fl uoro-phenyl)-cycl opropanecarboxylic acid (322ng,

1.79 mmol ) and tert-butanol (3000 ng ) . The m xture
wor®emzgsaed to 30 0C. Di phenyl phosphoryl azi dePCDEBR45/009925

m _, 1.1 eq) was added dropP%i se to the above m xture.

The reaction m xture was stirred at roomtenperature

f orTBthandubpensionnst 2-fre(2-BEasoxygsticryl)adthPantiol o1 1-(4-ethoxy-

_overnight. The reactlon m xture was concentra\ged t?é 1 (2 mL
quinainagprmgth-Gaolidenel-tiazninere L B9 Kommelb K ¢ignol (2 mb)

2 ! ik 86H . tirrin

wappigod i tined AR, £07 6 0L 10154 AU it SEIaRP(BRE). After stiting
for 8@ triac t-Bdtyhiristhyliethéry(5 ratheas @@idedztowty) Theenxturaavas stirred for

e S ST S G 6k L Lt ooran
drie{d ﬁ‘%\v? %@”@%@%@Zg@%ﬁﬁ-&@f%ﬁ@% efHIXyuiIMin-6-yl)-meth-

SCO; 1 uant:” 0-20% et hyl acetate i
(Z)-iytiderelathéssol-4eores; composud with ofethanessifopic arid astlight yellow solid

desi pr t., T s were observed with chiral
(66ﬁﬂgéf%éu5¢$§$rﬁﬂ/ﬁt%&o@?ﬁt e opposite optical
rotation). Yield = 62% d) Preparation of

2-(4-fluoro-phenyl)-cyclopropylamne In a round fl ask
Exampleadidled [ 2- (4-f 1 uor o- phenyl ) -cycl opropyl ] - carbani c
. r . '

.39 Bil ithAR Qi85 B A S iblin-6-y1)-meth

oo afTe i — 0 TOUuTS- S C O
viidanel-ghigzogongncent rated by rotavaping to obtain the
crude product of 270 ng as white solid. LGCM5 nmfe 152
(M) . The crude product was directly used for next
step. e) Preparatjiaon of
2-[2- (4-fluoro-ppeny\) - cycl opropyl am no] -t hi azol - 4- one
In a three-neck equi pped with argon inlet was

N 0]
2
PN .
O\/
Nao 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-
Difluoro-2-pyridin-2-yl-ethylamine and DIEA to give 2-(2,2-Difluoro-2-pyridin-2-yl-
ethylamino)-5-[1-(4-ethoxy-quinolin-6-yl)-meth-(Z)-ylidene]-thiazol-4-one. LC-MS m/e
441 (MH"Y).
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(200mg, 1.5 mmol, 1.4eq), anhydrous Acetonitrile (5
m.), 2-(4-fluoro-phenyl)- cyclopropylam ne HCl salt
W@ 2@6/029361 1. 1 mmol , leq) and diisopropyl ehtyl arCTEP2005/009925
(0.58 nL, 3 eq). The m xtu®e was cooled to 0 OC and
mercury (Il1) chloride (376 ng, 1.3 eq) was added. The
Xgm@mmn m xture was stirred at 0 OC for 30 m nutes

and roomterrperaturef r an hr 1. hours T :
2-(2,2-Difluene-24ioyid ._|. ; t : fle
lidBAd- G Yhd ® trﬁ@lﬂﬁné&;lfbrﬁ%ﬁ met hanol

filtrate and washi ng sol uti ons vvere conbi ned and
concentrated by rotavaping to afford crude product.
The crude was pyfitThed by flash chromat ography (40
gram pr epacked ‘QI u by Isco, Inc., 230-400 nesh,
eluant: 0- 10% nol in dichloronethane) to obtain
136 nmg of pure prod ~ The gt ryfture was confirned
with 1H NVR, IR an R- ¥): 1251 . Thgciral HPLC
shows the pattern of Ft woH en 'rmrs. Yl\el’ =51 %f)

Preparati on of

5-[1- (4- et hoxy-qui nolin-6-yl)-nmeth-(2) - yllgene] 2-[2-(

4-f | uorophenyl)- cycl opropyl am? t hi azol - 4-one The

simlar procedure as descri bed xan‘p(ge 35 was used,

starting with 4- ethoxy- qui nol i Ny<6-saf bakdehyde

(exanmpl e 3b), 2-[2-(4-fluoro-phe

cycl opropyl am no] -t hi azol - 4- one, "stdi’'um acet ate and

acetic acid to give 5-[1-(4-

et hoxy- qui noI in-6-yl)-neth-(2)-ylidene]-2-[2-(4-fluoro

422&%@ 0 ce DICRY H 8L A 1 in (eSS 22700 us b MG From 2-2,2-
difluoro-2-pyridin- 2-yl-ethylamino)-5-[1-(4-ethoxy-quinol|n-6-y|)-meth-(Z)-ylldene]-
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-quinolin-6-yl)-meth-(Z)-ylidenel-thiazol-4-one

Similar procedure as described in example 34 was used, starting with 4-

ethoxy-quinoline-6-carbaldehyde (example 3b), 2-amino-thiazol-4-one, sodium
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Exanpl e 47
2- Am no-5-[ 1-r4- (pi peridin-4-vl oxv)-quinolin-6-vll-nmnet
wh2q08298bi denel-t hi azol - 4- onea) Preparati on of PCT/EP2005/009925
4- (6-1odo-qui nol i n-4-yl oxy)oopi peri di ne-1-carboxylic
acid tertbutyl ester The m xture of
acethte hindrazeficiavitbtaygive @- Amind-847-(8-ethoxykquinolin-Goy k-paetbd Z)-

y"dgg@i%%? %?f&%gf‘tﬂ?%ma%ﬁge;m d ferf-butyl

ester (150ng, 0.75 mmol), and
1-tert-butyl -2, 2,4, 4-pent aki s(di net hylam no)-2 15, 4l
Exanpleattenadi (phosphazene) in tetrahdyrofuran (2M 0.75

5_[12“ Eé 5 [T]TC|())II : "‘..4 -- ” ol ;_ s, _telnsﬁgfl at

cyc@ﬁ@)ﬁéﬁﬁ’b]-tma%@M% ing the reaction, the sol vent
was evaporated, follTowed by addition of water, some of
sodi um car bonate saturated solution. The resulting
solution was extragded with dinmethylene chloride three
times. The conbi ned orygani c | ayer was dried over the
brain, sodi um guH , then evaporated to give a

reddi sh gel. h~omat ogr gphy (Merck silica gel
Q% et hanol i n dichl or onet hane

for 30 mn) affordg N
4-(6-iodo-quinoIin-A-onxy)-pipe|idine-l- car boxylic
acid fe/t-butyl ester (262. B~ 7% as A |light

yellow solid. LC-M5 mle 455 (M+) Nb) Preparation of

acid tertbutyl ester The sinilar

cedure as
descri bed in Exanple 10b was used; i

r from A-

a) Preparation of 2-(4-fluoro-phenyl)-cyclopropanecarboxylic acid ethyl ester

O

o~ —

EDA, Cul, Pd(OAc),, DCM, 80°C

L
C o

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
was bubbled through the chloroform. copper ( | ) 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-fluorostyrene (2.4 mL, 20
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(6-1 odo-qui nol i n-4-yl oxy) - pi peridi ne-1-carboxylic acid

fe/t-butyl ester (exanple 48a), diphenyl propyl
web@opbisae, pal | adi um acetate, triethyl am ne, PEr@EP2005/009925

trihexylsilane in anhydrous0iDMF (25 nl) was charged

wi th carbon nonoxide at 75 psi to give 4-(6-

mmbP) V20 Fill @fQiryrmPorbfd?wWaQ Ialaldeddo iee Abowe BolufibhcFinallyl ethyl
ferf-butyl ester. LC M

dlamapsith(&ﬁ k- ECimpi0l n A mb eélzyo%rmama@%@ Aferytjpe to the
rea&E ri %F{fi 8@3?%2'6 p@wﬁ Gf"g%e%eﬁﬁf o ﬁﬁ{tB%Wh’s heagddlat 80 °C for overnight.

ar procedure as described in
Theepe@rmbﬂ nAkture yvassebled tewni togodbmdemperature and rotavaped to afford

darlé,gr%eri n%“c'[%lfe?g?dl@wggﬂn %wﬁia%ﬁbgﬁ.o&e e’cﬁylCar %@%},ggyvgshed with

sattir%?%d g&ghpﬁbéﬁﬁ}r@@aaﬂgo@&%ﬂ'uﬁoﬁ@ 6t 50PIgfinatdr (1 x 50 mL ) and
bring- Ok &- 5<U—h1LI‘|)| respéctivel). -THe eibykacatalg lpyeuwas (drigd AvMpr &@)d}um

o o ShpSee el B S LA i P v
wa§?[lﬂﬁ@(9 REthaREY cf}ﬁ'@rhﬁlbq&bbhﬁ €l4gé§raﬁﬁbre§aﬁkél@eolmmhby Isco, Inc.,

Y6 5% nmet hanol 1 n di chl oromet hane for 30 mn. LC M
230#1@0 415@3!'5 eluamiy: Q-20% ethyl acetate in hexanes ) to obtain 2.625 grams of

R AL e S
corffirfried Ay ROE6F YH PR Ayieldn: 8204.- ( 52) - yI i denemet hyl ] -

qui nol i'n-4-yl oxy} - pi peri di ne-1- carboxylic acid
fert-butyl ester (70 ng, 0.15 mmol) in dichl oronet hane

( 14Bjd)Por)9§%rat“5§%ff %ﬂlﬁ&o%@@%cﬁﬂr@ﬁéﬁ@cdrbbkyhc acid

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, 32.7mmol ),
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
hydrochioric acid and extracted with dichloromethane. The dichloromethane layer
was washed with brine, dried over sodium sulfate and evaporated to give 1.61 grams
of white solid as desired product. LC-MS m/e 179 (MH).
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for 1.5 hr at roomtenperature. After renoving the
sol vent, the obtained solid was treated with either.

w0 eweexBhange extracti on chromat ography (Cati oPCT/EP2005/009925
exchanger: benenesul fonic &@id, 2 g/6 nl, 1M ammopnia
|n nmet hanol and di chl oronet hane) afforded the free

Pryparation of [2-(4-fluoro-phenyl)-cyclopropyl]-carbamic acid tert-butyl

2 Amno 5-[1-[4-(pi peridin-4-yl oxy)-quinolin-6-yl]-net
h- €88yl i dene] -t hi azol -4-one. LC-M5 me 355 (MH+)
. Exanpl e 48
5-ri-r4-f1-Acetyl - pi peridin-4-yl oxy)-quinolin-6-yll-
tP- (Z2)-ylidenel-2-am no-thiazol -4- one The susg@nsi
0

h-(Z- \ @q;]-thlazol 4-one (223 rrg 0.6

exalrrg) 48) hand di i sopropyl ethyl am ne(1l .4

nmo |n an ydrous I RBane and di ne hyI
formapide (1 :1 , gﬁ;;@%] %gnggo ed . to QC, Aol owed by
sl ow tion of acetyl chloride (54 ny, nmmol) in

di c et hane (0.5 m ). The resulting on was
t hen med up to roomtenperature for 1 Bot h
5-[1-[#- (1- Acetyl - pi peri di n-4-yl oxy) - qui nol yl]-

met h- (2) -yl i dene] - 2- am no- t hi azol - 4-one andFL/-{5-[1
-[4-(1 -acetyl -piperidin-4-yl oxy) -
qui Imca Fourgl MS]Kemlllhchzywtpmomﬁe'femam argpreinigt yyas gharged with 2-

R R

(3obgcrﬁgt)e1fﬁ@ ikidie wasrwavesd B0 °0Am;ﬂ1eny¢rrmsphgrw Iazide (o 424 mL,
solvents, a yellow solid was col | ected. HPLC

1.1200) 6038 asdeldronwise totheahove Mbdure. Jhe reactipn lﬁt)ure was stirred at

room temperature for 30 minutes and then was heated at 90 °C for overnight. The
reaction mixture was concentrated by rotavaping. Sodium bicarbonate aqueous
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 diethyl ether (3 x 50 mL) then. The
ether layers were combined, dried over sodium sulfate and concentrated. The crude
product was purified with flash chromatography (40 gram prepacked column by Isco,
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 chiral HPLC (equal

amounts but the opposite optical rotation). Yield = 62%.
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afforded 5-[1 -[4-(1
-acetyl -pi peridin-4-yloxy)-quinolin-6-yl]-meth-(2)-yli
walewep2Bennm not hi azol - 4-one (76 ng, 30% as | PUEP2005/009925
yell ow solid. LC-M5 me 39W3( M) . Exanple 49
Phar macol ogi cal Assays The pharmacol ogi cal properties
of d)hPrepzrptiomds 24#-fiuors-phengliicycoprapyldreineonf i r med by
a nunmber of pharnacol ogi cal assays. The exenplified
phar macol ogi cal assays _whi ch foll ow have been carried
out with the c oun according to the invention and
their salts. Th&c ounds of the invention exhibited
CDKI/ Cyclin Bactyvity with Ki values of less than 5.0
nmM This denonspjrates that all of these conpoumirc, wer e

active to I bit CDK1/Cyclin B. To deter : 2

i nhi bition pf CDK1 adNiNClip, 1,4idioxaner| ash t e(tm
(NEN(tm -Li{fe Science Producis), assay or RF aspy
was perfo Bot h t B IBMPKRIHER e assays-were
carried i ng reconbi nant human CDK1/{ in B
conpl ex. clinB (GST-cycB) and CDK1 | ones in

bacul ovi rus{vectors were provided by Dr. Har per at

t he Bayl or |l ege of Medicine, Houston, TX Proteins
were coexpressed in High Five(tm insect cells and the

TR o B b 20 (L DR BB EBO58 R By RSl fpmic acid o
butgr@ét_@i%gasé)] m@ 2Pl AN HEPh 1 ,4L8R%and .3 B05-f8iL6)houks. The reaction
X-H stidine tagged truncated form of retinoblastona
mixtets) was eoatenitatedry miavapiEstoogpine ayde psedygief 270 mg as

white %%}icﬁ.a\f(s-l\glgrm}eh%zc%l* )(.-“Xﬁ"ulei dufe product was directly used for next step.

e) Preparation of 2-[2-(4-fluoro-phenyl)-cyciopropylamino]-thiazol-4-one

|
F
NH,
S .
¥ ( Hel HgCl, CHCN
OA/S + 0°C to room temprature 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 (0.53
mL, 3 eq). The mixture was cooled to 0 °C and mercury (Il) chloride (876 mg, 1.3 eq)
was added. The reaction mixture was 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), methanol (3 x 20 mL) and diethyl
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assay (the expression plasmd was provided by Dr.

Veroni ca Sullivan, Departnent of Mol ecul ar Virol ogy,
wRomkimResear ch Centre, Welwn Garden City, UnPCEEP2005/009925

Ki ngdom). The Rb protein i$4a natural substrate for

phosphoryl ation by CDKl (see Herwig and Strauss Eur.

e‘rhér(f 3Bt 26 el THefiltraétar(dl®8shin &oluﬁ&hs@(zﬁreacmﬂnbmed and
erences cited therei

congepirated %@t@mmg iafteghemdp Rspdir T ey dries Hefiod by flash
chrgﬁu%%?#r@'ﬁ ?5 ‘%’ ! co‘fﬁrﬁﬁ' 1568 1he., wBbesdy AR@hb¥luant: O-

|on was arrled out by bi ndi n
10% yaethanokin cmhlardanetuaae)\lto atbtelmi&@jrr@@frme rrebuetn The structure

walamesvil ar NVFEIR A ARRES Grbribdy ThedaiELER s the

RaRfibiors. YBBM £hyitoed Wit h 500 mM i m dazol e.
paJ[EIHute %%ot eﬁ% was ﬂ?a | ysed agai nst 20 nmM HEPES pH
7.5, 30%glycerol, 200 MM NaCl, and 1 nM DTT. Purifi ed

e Bt L BTV i YRR A Bl RISl fuoro

h&hASORIGSBpHERREE]-RIERNA-Gf vel | Fl ashPl ates were
P C@f@ﬁﬁtﬁv% p?lotel nat 10 ng/m, using 100 m per
well. Plates were incubated at 4C overnight or at room

noﬁﬁr Sl p&ﬁ%%%w% 4 a?élﬂc?)irt]ﬁdgﬁ 26inpidl 855044 ti84d. [Rérting with 4-
eth@&%@ﬁﬂwdﬁhbts -t8aniévrid (examiplegb)y & f2efd- fqlEQ’onheFEQES

Pl ates were then washed t

cyalepropylapunolitiagadnone SOIERGSEIve éﬂ“ﬂ'Lﬁqei‘Pe?&"igl Q'HS)
eth%%}%%%i?\ 691 BfelRE?)Sflidenb 51 2-(4-fluoro-phenyl)- cyclopropylamlno]

thiazol-4-one. LC-MS m/e 434.5 (MH").

Example 47
2-Amino-5-[1 -[4-(piperidin-4-Vonv)-quinoIin-6-vI1-meth-(Z)-vIidene]—thiazol—4-one




conmpounds") were added to the wells at 5x final
concentration. Reactions wereinitiated by i nmedi ate
wa@adaesn of 40 m reaction mx (25 mM HEPES, POI/ER2005/009925
MyCl 2, 0.002% Tween 20, 2mM5SDTT, 1 nM ATP, 4 nM
33P- ATP) and a sufficient amount of enzyne to give _
C oWy tFyephitionsst d- @ iodeagiindih-4 gllakyppiperidine etarborylic acid fert-
Pl ates were incubated at roomtenperature on a shaker
butyl®si®0 minutes. Plates were washed four times with the
wash buffer, sealed, and counted on the TopCount
scintillation counter (Packard Instrunment Co., Downers
Grove, IL]. The percent inhibition of \Rb
phosphoryl ati on, which is a neasure of>§n’ge i nhi bition
of CDK activity, was detern ned acco®di to the
followng fornmula: 100 x 1 - test cofpound -
nonspeci fic total - nonspecifj exg est conpound”
refers to the average counts nute of the test
dupl i cates, "nonspecific" re o the average counts
per m nute when no CDKl/C,yQ , etc., was added,
and "total" referg to the gyerage counts per mnute
when no conpound wa (.
concentration of tes pound that reduces by 50%t he
prot ei n- ki nase i nduced For ati on of the radiol abel
under the test conditions described. The value of the
i nhi bitor constant Ki is calculated by the follow ng:
Ki = 1C50/(1 + [S]/Km, where FS] IS the ATP
conthatmiaturest druhidto6-odd-quiaeling (21h8 gt 1 mmol, prepared by

similar procedure to example 1e), 4-hydroxy-piperidine-1 ~carboxylic acid fert-butyl
ester (150mg, 0.75 mmol), and 1-tert-butyl-2,2,4,4-pentakis(dimethylamino)-2 AS, 4\ °-
catenadi(phosphazene) in tetrahdyrofuran (2M, 0.75 ml, 1.5 mmol) 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 chloride 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-quinolin-4-yloxy)-piperidine-1-
carboxylic acid fert-butyl ester (262.5 mg, 77%) as A light yellow solid. LC-MS m/e
455 (MH").
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The Honogeneous Ti me Resol ved Fl uorescence (HTRF)
ki nase assay was carried out in 96-well polypropyl ene
W@ Lk@bo2986BD Bi osci ences, Bedford, MA). Test cOPQGDERS5/009925
were first dissolved in DMBO® and then diluted in
ki nase assay buffer 1 (25 nM HEPES, pH7.0, 8 nmM MyCl 2,
1. rhti 4L@2foriyRdiRhoih-hy| ipondiant T-eaibonykit acid tert-
15@%?%%0@% B l(gﬁzyme J\fg};ag?%?ed i n ki nase
butaestgr buffer 2 (25 nmM HEPES, pH 7.0, 8 nM MyCl 2,
0. 003% Tween 20, 0.045 % BSA, 1.5 nM DIT, and 0.338 mM
Ro protein). To initiate the kinase reaction, 20 m _
of conpound sol ution was m xed with 40 yii _ of
CDK1/ Cyclin B solution in assay plates W final
concentration of CDK1/Cyclin B and RbCat 0.1 ng/nL and
0.1 13 mM respectively, and incubateq at 37eC for 30

mn. 15 nL of anti-phospho-Rb [\7] émti body (Cell
Si gnal i ng Technol ogy, Beverly, |MA )jwas added with a
1: 7692 dilution of the antibo | nctibat i on was

continued at 37QCdHor 25 mi )
024 | abel ed anti -rjabbi

after whi ch LANCE Eu-W
1 nM PerkinEl ner,

Vel | esl ey, MY ] < ANt i body conjugated to
Sur eLi ght - Al | ophucocy 20 pM Per ki nEl mer ,
Vel | esl ey, MA) were added e wells. Incubation was

conti nued at 379C for another 40 min. At the

conpl etion of the incubation, 35 m _ of reaction

m xture was transferred to fresh 384-well bl ack _

pol Visé wiraile prostésre(dSodesanipetinc Exaore dOb ves used starinpg from 4-

and read on a flugrescent plate reader citati
(6-REQAERGIMABHOB) P IRRA %%H@é’ﬁf@em\? %@&@hgf e #ert(é%hple 48a),
dipﬁgﬁ{llﬁﬂospﬁ Bhsophine, palladium acetate, triethyl amine, and trinexylsilane 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-butyl ester. LC-MS m/e 357

(MHY.

4-{6-[2—Amino-4-oxo-4H-thiazol-(SZ)-yIidenemethyl]-quinolin-4-yloxy}—

piperidine-1-carboxylic acid fert-butyl ester

O T
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Ki val ues showi ng CDK1/Cyclin B activity that applied
to conpounds of the subject matter of this invention

WO 200g®2986r om about 0.001 mM to about 5.000 niM PEPERI0DH/E09925
data for sonme exanples arelds follows:Clains 1. A
conpound of the fornula: wherein Rl is hydrogen, |ower

aI kme SIﬂilbdr %"f'd cédumBrasaddackibet QY\@KambI@QXE(Wasvmecalstqrting from 4-
2CH2Q P-R 9 or - v- R8; _
(6 'fRHnYWmnol)n AsyIOMmlpamilpeén@arbﬁngd %&Xf@ﬁl%%&ﬁeﬁ@‘}mm@

iU A g 265}, A, Pt 880 0GR RRAY d s - (12 aminc

4- okgﬂ trﬂﬁdt(szy?—yl|@@i}1®ﬂethsyv]ﬁ&urlad>llny4{ylmgy}mpmrdlmﬂ 1eitarboxylic acid
a am n

et o UG TS B

chrﬁﬂ[é‘té%ﬂayﬁy (Sﬁ/{e‘lgé'i} §m&8 | 667 2501466 MEsh, A 94-599 nfethEABIaR ed

r|n containing from3 to 5 carbon
dchbMeMeﬂbosﬂlnlm 2CHS en/e 4x50mEMEE).ect ed f romthe
group consi sting of oxygen, nitrogen and sul fur; or a
? orﬁgﬁnenbered het eroaronmati c ringcontai ni ng fron11
0 L C sritg-thiazol-4-
B o e g L o thiezol
|om©ependently sel ected fromthe group consisting of
hydr oxy,

The suspension of 4-{6-[2-amino-4-oxo-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 extraction chromatography (Cation exchanger:
benenesulfonic acid, 2 g/6 ml, 1M ammonia in methanol and dichioromethane)
afforded the free base form of 2-Amino-5-[1-[4-(piperidin-4-yloxy)-quinolin-6-yl]-meth-
(2)-ylidene]-thiazol-4-one. LC-MS m/e 355 (MH").
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| ower al kyl sul fone, hydroxy-Iower alkyl, hydrogen,

| ower al kyl, hal ogen, perfluro-lower alkyl, |ower
Ww@bkdwoengysernm no, nono- or di- |ower al kyl am noPCDEPXWa&009925

two of the substituents R5]08R6 and R7 are substituted

on adj acent carbon atons on ring (?- ), these two

Ex @g@gt 4gt uents can be taken together with their
ent, attached carbon atons to forma | ring;
5-[1alB(1-Ace 5 4 guinRali M ath A =\Lv ,_u_ no-thiazol-4-

heterocycloalkyl rlng, or a4to6 nenbered
eteroaromatic ring, said heterocycloal kyl ring and

said heteroaromatic ring contaDning from1l to 2 hetero

atons selected fromthe group ¢onsisting of oxygen,

ni_trogen or su!fur; R4 1 , NS-R 12 or -0-(CH2 R14
is an aryl ring; a cy¢loal kyl ring containing froms3
to 6 carbon atons; a 4 6 nber ed heterocyclic

al kyl ring containind?
from1l to 2 hetero at
consi sting of oxygets
nmenber ed het er oar ong
hetro atons sel ect ed q
oxygen sul fur and nitrogen;

from3 to 5 cgrbon atons and

el ected fHom the group
andSYlitrpgen; or a 5 to 6
0 cont'nl/gfromltoz

' cQnsi sting of

2

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 m!) 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-y]-
meth-(Z)-ylidene]-2-amino-thiazol-4-one and N-{5-[1 -[4-(1-acetyl-piperidin-4-yloxy)-
quinolin-6-y|]-meth-(Z)-ylidene]—4-oxo-4,5—dihydro-thiazol-2-yl}-acetamide were
obtained. Then the solution was treated with sodium hydroxide (aqg., 1 N, 7 ml) at
room temperature for overnight. After removing the solvents, a yellow solid was
collected. HPLC (YMC C18, 2%-60% CHzCN/Hz0 in 20 min, float rate 20 mi/min)
afforded 5-[1-[4-(1 -acetyl-piperidin-4-y|oxy)-quinolin-6-yl]-meth-(Z)-yIidene]-2—amino-
thiazol-4-one (76 mg, 30%) as light yellow solid. LC-MS m/e 397 (MH™).

Example 49
Pharmacological Assays

The pharmacological 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 to the
invention and their salts. The compounds of the invention exhibited CDK1/Cyclin B
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Rs, Rg, R 11, R-I15and R are independently hydrogen or

| ower alkyl; R10 and R 2, are loweral kyl;R is
w@eoblozssel | ower al kyl or -N R15 R-ib; -(CH2) -BTORRANS/009925

Ri7 and R 8 are independeb® y hydrogen, |ower alkyl,

or O; nand k are integers fromO to 1; m w, y and z

acti@i?fvditﬂ iR Ised 683 OtHm 5.0 mw srwaemtoﬂgaate‘srmat all bbtrese
and v t arelntegers roml to 6; or N-oxides of

comuompuisnderengive tednkibit GIRIRYGychin B ogen in the
het er ocycl oal kyl ring or heteroaromatic ring, sulfones
where R2 contains a sulfur in the heterocycl oal kyl

ri N QB1IRAIRS PRTSHIGH bﬁCDKﬂgactMtypémmasmPlatéTM y(NENTM -Life
acceptable salts thereof.. 2. The npound_of cl a

Sciehes armdlsds)dasaany‘mjdﬁ'ERFgassaM NAS merﬁgrqus lﬁ%}tg@@ﬁ of %lnase
al k

assé‘é{ﬁ"&%ﬁ 95%”%‘? QPW?K\G&?%&MC% °Ca #KHé%gaelgtéa%Phﬁlé? GST-
cyc’ﬁr"ﬂ?:t GSTl@{/ fardd CDiIel éDNpRotIode®n bda@]lmlﬂJS/ertensrwanQ/prowded by

Dr. Wd% at the B-g;/iaor%) e%léngf I\(/)icfadltcjzllnaeI oustie T8 "pRitbifs were co-
expressed in High Five™ insect cells and the complex was purified on glutathione
Sepharose resin (Pharmacia, Piscataway, NJ) as previously described (Harper, J. W.
et al. Cell 1993, 75, 805-816). A 6x-Histidine tagged truncated form of retinoblastoma
(Rb) protein (amino acid 386-928) was used as the substrate for the CDK1/Cyclin B
assay (the expression plasmid was provided by Dr. Veronica Sullivan, Department of
Molecular Virology, Roche Research Centre, Welwyn Garden City, United Kingdom).
The Rb protein is a natural substrate for phosphorylation by CDK1 (see Herwig and
Strauss Eur. J. Biochem. Vol. 246 (1997) pp. 581-601 and the references cited
therein). The expression 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 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. 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 pug/ml, using 100 ul 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%
Tween 20 in phosphate-buffered saline). Compounds to be tested ("test

compounds") were added to the wells at 5x final concentration. Reactions were
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5. The conpound of claim4 wherein R4" is
-(OR(CH2CH20) Y-Rlo; and Rio, k and y are as defined

WO pooslo2gssn 1. 6. The conpound of claim 5 wher ei PRCEEPZ05/009925
conmpound is 110

2- am no- 5- (4- met hoxy-qui nolin-6-ylnmeth-(2)-ylidine)-th
initiaREDy ﬁnr@u@alate addition of 40 pl reaction mix (25 mM HEPES, 20 mM MgClz,
2-am no-5-[ 4- (2- net hoxy et_hox X) gui nol i

0.092%dTwiedn 27 3t DI-ToAsiMATP, 4 M 33P-ATP & LGS amount of

enzgmnfoélg%% é;% I?Ps t%a%ﬁ%ggéj n%gl%lﬁgﬁ $Té(lh (chkél'dLFHo” Pratdy were

mcn.((:%éteg B:;] gaor?ﬁdr\‘&eréi%&é Wﬁn asstrdbr mzchO mlmutasmPlates weTa avashed four
times anﬁmﬂbeﬁ@rgbﬁgasgalggn%&ﬂﬁaumgd on t%e 'I:I_opeCounq%mnr%ﬂa{3 on counter
(Pa]%ré@fq Hgtrﬁn{e‘hﬂébe”%%h% B8 YHREhErceAl mHidibmed Rbh

@pamyla?&a [v&h.bmﬁ p.qmsuue of theyinbibjilionjof GEIK actBity| yvagsietermined
[ thi azol -4- one. 10. The conpound of
acqgrélnng Z‘?“ﬂ ngqurgi% integer from1 tong. 11. The

compound of claim10 wherein said conpound

i s2-am no-5-{4-[ 2- (3- met hoxyphenyl ) - et hoxy] - qui nol i n- 6
-yl met h- (Z) - yn0@i ng} -t hi-destlcompeund apenspecific

total - nonspecific

where “test compound” refers to the average counts per minute of the test
duplicates, "nonspecific” refers to the average counts per minute when no
CDK1/Cyclin B, etc., was added, and “total” refers to the average counts per minute
when no compound was added. The ICs 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 = 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, 1.6 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 pL of compound
solution was mixed with 40 pL of CDK1/Cyclin B solution in assay plates with final
concentration of CDK1/Cyclin B and Rb at 0.1 ug/mL and 0.113 uM, respectively, and
incubated at 37°C 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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2-am no-5-{4-[2-(4-fl uorophenyl) -ethoxy] - qui nol i n- 6-yl
met h- (2)-ylidine}-thiazol- 4-one. 12. The conpound of
wa@b@isiegeivherein R12 is as defined in clai m1. PABEPZNE009925
conpound of claim 12 wherein said conmpound is
2-am no- 5- (4-ethyl sul fanyl -qui nolin-6-yl meth-(2)-ylidi
Inculsatiohhwag Obn#ﬁ;lﬂméat a7eC fon ﬁScmm;) aﬁed\ghfc?mlL/?NmEEum i @24 labeled
R4 is - CH2)t Ru._15. The compoynd of ¢l aim 1¢ .
antrvmbbsilgﬁpéml\ﬂsparh@i@%mejr Wellggley: Mﬁ);ﬁn%@'&ug‘!s &'%T.beHé(eCO”lugated
1 i e S yadded to the
to S A B e e ey
welR: antoisatior] waé 2oRiiAued af STRE toretriothen4@uiimoAt thescgmptstion of the
i dine]-thiazal -4- on

nodhiion SSuerdieRcian ansHRUEIARSIoT o 1 BPRPaT LY ars
o Byerd eSS Sl 107 o 5 acn

plateyieadat By &xsimtionmnavelengttiof 34alron laovermission waeglergth of 665/615

I'S
nm.

Ki values showing CDK1/Cyclin B activity that applied to compounds of the
subject matter of this invention ranges from about 0.001 pM to about 5.000 M.

Specific data for some examples are as follows:

Example Ki (uM)
5 0.039
10 1.185
15 0.21
20 0.032
25 0.34
30 0.281
35 : 0.0372
40 0.013




is an aryl ring; a cycloalkyl ring containing from3
to 6 carbon atons; a 4 to 6 nenbered heterocycl oal kyl

WO 2ovg/ozmsnt ai ning from 3 to 5 carbon atons and PCDEPZ05/009925
2 hetero atons selected from the group consisting of
oxygen, nitrogen and sulfur; a 5 or 6 nenbered

Clafhsd eroaromatic ring containing from1l to 2 hetero

— atonms selected fromthe group consisting of oxygen,
sul fur and nitrogen; R5 and R6 are independently

1. sel gggﬁppbﬁe@f&%#hwg consi sting of hydroxy, |ower

al oxXy-l ower al kyl, hydrogen, | ower
al kyl, hal ogen, perfluro | ower alkyl, |ower alkoxy,
am no, nmono- or di- |ower gl kylO am no; or N-oxides of

conpounds where R CO$L?%K ¥ nitrogen in the

het eroaromatic ring,~ nes,. where R 2 contains a

sul fur in the helléro ring 8 Reteroaromatic ring; or
pharmaceutically acceptable salfs thereof. 19. The
conpound of claim 18 wherein @& 'S phenyl. 20. The
conpound of claim 19 wherein 1. 2R, The conpound
of claim20 wherein X is cyc che. 22. The
conpound of claim2 1 wherein s ycl oal kyl ene is
cycl opropyl ene. 23. The conpouﬁ& clai m 22 wherein
R2' is phenyl; or phenyl substituted w th hal ogen.

5 wherein
R is hydrogen, lower alkyl, aryloxy-lower alkyl, lower alkoxy-lower alkyl or;
-C(O)O[CHQCHQO]p-Rg or —[CHQCHzo]v'RS; or Rg-(X)n-

X is lower alkylene, hydroxy-lower alkylene, cycloalkylene, aryl-lower alkylene,
10 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;

Rg is

15

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

atoms: a 4 to 6 membered heterocycloalky! ring containing from 8 to & 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
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24. The conpound of claim23 wherein R4 is -(0)
k(CH2CH2g )y-Rio; and y, k and R-mare as defined in

W@ b@ib029B61 25. The conpound of cl ai m 24 wher ei NnPGHEP2005/009925

compound i s 113
5- (4-met hoxy-quinolin-6-ylnmeth-(2)-ylidine)-2-((1
R, 29htinplefothcyiel DRetpy aests eblectd froni thé-gmap consisting of
5- (4- et hoXy-quinolin-6-ylneth-(2)-ylidine)-2-((1
ge, [zsgyggnpa@lﬁmaadd}lltsg@%y| ani no) - thiazol - 4-one;
-[d- - e XY = QU 5 = 5 =& i
e S AN R ey e D fsindols & oy
5-2!(6?,(192% S?m?neﬁhydm-lﬁwbn alkyh-hydydgest, hlowe) alftyl, Balegen,
ancsipe-sntes ASIPHBT KO8T R Rk RO Ak RRr ghof dftino, or

R, - | ; . .
%ﬁ%eﬁ%\%%@%%é’%ﬂﬁuﬁ% F\?\%”Ha hd Rﬁa&zﬁhbﬁﬁm@@orgé;ﬁjacent carbon

The conpound o ereln R4 is hal ogen.
The conpound c@ | ai m 26 wherein conmpaund i s , .
5- (attootd on aingui-riolthesestwa rebsiituenis\gandiaiakep tpggther with their

R Ze%jéééﬁﬁ SIS LQRLRPAAE BFdim LRl A9Lling 8% 6 membered
cycloalkyl ring; a 4 to 6 membered heterocycloalkyl 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;

R15
R, s halo, —(CHZ)m—N< . ~(0)(CH,CH,0), Ry,
R

16

R17
R

18

: 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; ora 5 to 6 membered heteroaromatic ring
containing from 1 to 2 hetro atoms selected from the group consisting of

oxygen sulfur and nitrogen;

Rs, Re, B11, Risand Rygare independently hydrogen or lower alkyl;

Rio and R+, are loweralkyl;
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28. The conpound of claim 22 whereinRi 5 ,R 6 and m
are as defined in claim1l. 29. The conpound of claim

wQoostz98ei N sai d conpound is PCT/EP2005/009925

5- (4-di et hyl am no-qui nolini8-ylnmeth-(2)-ylidine)-2-((1
R, 2S) - 2- phenyl cycl opr opyl am no) - thi azol -4-one. 30.
Thﬁ&iﬁ;ﬁ@#ﬂ% ﬁwéﬂélkfﬂo?ZNVP’{H%rFﬁ'e” Ris -SRL 2 31

he conpound of. clai'm 30 wherein said corrpound i's

5- (4- et hyl sul fanyl - qui nol i n-6-yl net h-(2) - yI| g% &%
1 R 2S)-2-phenyl cycl opr opyl anmi no) - thiazol - 11;

The conpound of claim 22 8 k and .
a7 end ?r@aﬁfﬁd@@e%r\ﬂ@t’?ﬂyﬁ‘ygf%gerﬂ iOW%KSaIE%IhQ conpound ’

of claim32 wherein k is 1. 34. The conpound of claim

33 Mgy & | @ﬁ@ﬂt@g)ils
5- (n4 cygldgﬁzlilﬂ)?gﬁet OXY- qui nol i n- 6- yl meth-(2)-ylidine)-
2-((1 R, 2S)-2-phenyl cycl opropy! am no)-thiazol - 4-one;

andn5w(4anidez166qm¢ﬂge1©lfﬁ0m@’[9l3weth (2)-ylidine)-2-((1
R 28) 2- phenyl cycl opr opyl am no) - thiazol -4-one. 35. The

ound. erein k is 0. 36. The conpound
|Sa"i”H %g%fg?rg]cﬁ% é}’hd conmpound is
5 (4-nor phol i n-4-yl -qui nolin-6-ylmeth-(2)-ylidine)-2-(

(1 &aPPand-tedrenyiegerd fopmopid Gnomo) -

N-oxides of compounds where Rz contains a nitrogen in the heterocycloalkyl
ring or heteroaromatic ring, sulfones where R, contains a sulfur in the

heterocycloalkyl ring or heteroaromatic ring; or
pharmaceutically acceptable salts thereof.

The compound of claim 1 wherein said compound is:

N 0]
N—¢
N
R1'/ SN
I-A
Ry
Ns wherein

R+ is hydrogen, lower alkyl, or lower alkoxy-lower alkyl, and

R4 is as defined in claim 1, or

pharmaceutically acceptable salts thereof.
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thi azol -4-one. 37. The conpound of claim 18 wherein X
is | ower alkylene. 38. The conpound of claim 37

wob@em2set he ring i s phenyl. 39. The conpound PET/EPZN0FV09925

10.

11.

38 wherein R4 is -(0) k(CHEGH20 )y-Rio;and R10, k and
y have the meanings given in claiml. 40. The conpound
of THebdMBuNdef elaim SaivHeRimaR Kphenyl.
2- [2 (2 et hoxy- phenyl ) - et hyl am no] - 5-[ 1- (4- et hoxy- qui n
OI ' ?%E)oﬂf% B é@m ywbgl?‘\f]:ﬁ'tlg 6% efr.one;

0- benzyl'am no 4- et hoxy- qU|noI|n6yIrreth
(Z) yI|d| ne) -t hi azol -4- one; and

2- (Thecbdrapouid ok Clay- %whemlmm no) - 5- (4- et hoxy-qui nol i n
-6 ylmeth-(2)-ylidine)- thiazol-4-one. 4 1. The

ound nR4is-O(CI—|2)nRi4; and
(C&‘m@?%flﬁea n claim1. 42. The conpound

of cl al m 4 1 wherein said conmpound is

2- [Rro(, k- dndipaepberidinedtimglagmiino] - 5-[ 4- (2,2, 2-tri fl uor
0- ethoxy) qui nol i n- 6-

The compound of claim 5 wherein said compound is

2-amino-5-(4-methoxy-quinolin-6-yimeth-(Z)-ylidine)-thiazol-4-one;

2-amino-5-[4-(2-methoxy-ethoxy)-quinolin-6-yimeth-(Z)-ylidine]-thiazol-4-one;

and
2-amino-5-(4-butoxy-quinolin-6-ylmeth-(Z)-ylidine)-thiazol-4-one.
The compound of claim 4, where

Ri7

{(O)(CH—E R)

R4 is Ris: and

w, k, ®, Ry7 and R4g are as defined in claim 1.

The compound of claim 7 wherein w is 0.

The compound of claim 8 wherein said compound is
2-amino-5-(4-phenoxy-quinolin-6-yimeth-(Z)-ylidine)-thiazol-4-one; and

2-amino-5-[1-[4-(piperidin-4-yloxy)-quinolin-6-yl]-meth-(Z)-ylidene]-thiazol-4-

one.
The compound of claim 7 wherein w is an integer from 1 to 3.

The compound of claim 10 wherein said compound is
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yl meth-(2)-ylidine]-thiazol - 4-one;
and5-[ 4- ( 2- di net hyl am no- et hoxy) - qui nol i n- 6-yl net h- ( 2)
WO ydoeaizase] - 2- [ 2- ( 3- PCT/EP2005/009925
fl uorophenyl ) - et hyl am no] - 1% azol - 4-one. 43. The
compound of claim 18 wherein R4 is -S-R12; and Rl12 is

as z‘iﬁfriirﬁt?-@_—{hf[zc(B&héih(lj}xlygl‘lenﬂ)”l@tmquum@Ii@fG-ﬂhtdtm(ZBylidine}-

wherei n sai d conpoun
5- (thiagohgiangt Bagy| - qui nol i n-6-yl neth-(Z)-ylidine)-2-[2
-(3-fluorophenyl)- ethylam no]-thiazol -4-one. 45. The

co f - 1Claigh . - 88inbBn-&- -(Z)-ylidine}-thiazol-
o2l AR ol S ki Byt g ping)-hazo
whesehs. R4 is -(0) k(CH2CH2g )y-Rio; and R10, k and y
have the neanings given in claim1. 47. The conpound

f claim46 in_saj d i
12-8- (ﬁhgr'eénmyn eéﬁ? Elﬂ?mrsff@gﬁfﬁﬁn?ﬁ?E]Z) : §| i di ne)-2-[(thioph

en-2-yl met hyl ) -am no] - thiazol - 4-one;

5- (ﬁagt@py-gm nol i n-6-yl meth-(2)-ylidine)-2-[(thiophe
n- 2-yl met hyﬁ )-am no] - thiazol -4-one;

5-[4- (2- met hoxy- et hoxy) - qui nol i n-6-yl met h- (Z) -yl i di ne]
- 2-Rg4 ihiasﬂ@meﬂ-lmciﬁélﬁhz/-l ) -

13.  The compound of claim 12 wherein said compound is
2-amino-5-(4-ethylsulfanyl-quinolin-6-yimeth-(Z)-ylidine)-thiazol-4-one.

14.  The compound of claim 4 wherein Ry is -O-(CHz): R1a4.

15.  The compound of claim 14 wherein R4 is a perfluro lower alkyl group.

16.  The compound of claim 15 wherein Ry is trifluoro methyl.

17.  The compound of claim 16 wherein said compound is

2-amino-5-[4-(2,2,2-trifluoro-ethoxy)-quinolin-6-yimeth-(Z)-ylidine]-thiazol-4-
one.

18.  The compound of claim 1 wherein said compound has the formula:

N_O
N—
N
R1“/ SN\
I-B
R4
N |

wherein
R¢"is R'2-(X)n-;
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25

am no] -t hi azol - 4-one; and
2-[ (3-net hyl -t hi ophen-2-yl net hyl ) -am no] - 5- (4- et hoxy-q

waiRwelo2ase6- yl net h- (Z) - ylidine)-thiazol - 4- one. PABEPZN&009925

19.

20.

21.

conpound of claim45 wherel®T R4 is hal ogen. 49. The
compound of claim 48 wherein said conpound is
5'“3{]&'@1{}&@%‘ d@ineR-if cRireS;lardd) - vl i di ne) - 2-[ (t hi ophe
n-2-yl'methyl’)-amno] - thiazol -4-one. 50. The conpound
of claim45 wherein R-17, R 8, k and w are as

\?\ﬁbiﬁ g’%e wig?i %&Yi%}%i]yggoﬁlyslom awm'?é‘,rb‘glc%fall&)lé’ﬁépnﬁgno- or di- halo

5- (ihwRhaNgyenedui nol i n-6-yl met h- (Z) -yl i di ne) - 2- [ (thi oph
en-2-yl met'hyl ) -am no] - thiazol-g-éng; ) a P
5- (4-.cycl ohexyl met hoxy- qui nol i n-6-yl meth-(2)-ylidine)-
2-[@2M$ophen;2-ylnethyl)- am no] -t hi azol - 4-one; and

5- (4-nor phol i n-4-yl - qui nol i ng6-yl met h-(2Z) -ylidine)-2-[
(t hi ophen- 2-yl methyl ) - ani no] 3t hi azol - 4-one. 52. The
conpound of claim20 wherein X __is hydroxy-iower

al kyl ene. 53. The conpougg.of I

- (O R(CH2CH2COy-Ri 0; and® @

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

atoms; a 4 to 6 membered heterocycloalkyl ring containing from 3 to 5 carbon

52 wherein R4 is

atoms and from 1 to 2 hetero atoms 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,
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’; contains a nitrogen in the heteroaromatic
ring; sulfones where R’; contains a sulfur in the hetero ring or heteroaromatic
ring; or

pharmaceutically acceptable salts thereof.

The compound of claim 18 wherein aryl is phenyl.

The compound of claim 19 wherein nis 1.

The compound of claim 20 wherein X' is cycloalkylene.
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Rio, k and y are as defined in claim11. 54. The
conpound of claim53 wherein said conpound is
WG 2(04028hDX Y- qui nol i n- 6-yl met h- (Z) -yl i di ne) - 2- PCFRP0DH09925
y-1- (R) - phenyl et hyl am no) - 18hi azol - 4- one;
2- (2-hydroxy-1- (R) - phenyl - et hyl am no) - 5- (4- met hoxy- qui
22, N0l GoripoBihd of &laim PHi Whereln séidayoloalkyteres isasydlopropylene.
5-[4- (2- met hoxy- et hoxy) - qui nol i n-6-yl met h- (Z) -yl idine]

-2-(2-hydroxy-1-(R)- phenyl - et hyl am no) -t hi azol - 4- one.
23-55.%"86%6@9&"@“@%@ M wherein RR1 7, R 8 k and
w are as defined in claim1l. 56. The conpound of claim

55 e GhEni b eupstitied with halogen.

5- (%?y@?%hﬁg’xyfpnet oxy- qui nol i n- 6-y|gmst h-(Z)-ylidine)-

2- (2-hydroxy- 1- %R) - phenyl - et hyl am no) -t hi azol - 4- one;
24.andl'he compound of claim 23 wherein

5- (4- nor pholin-4-yl-quinolin-6-ylnmeth-(2)-ylidine)-2-(
2- hydr ox : ny et hyl am no) - thiazol -4-one. 57.

The ﬁ@wﬁam%@vﬁ% wherein Xli s dihal o-1 ower

al kyl ene. 58. The conpound of claim57 wherein RL' is

a hateyoeand®Ri@re iasglefibéd ifbkairdhpound of cl ai m 58
wherein R4 is - (O R(CH2CH20OVR 10; and

25.  The compound of claim 24 wherein said compound is

5-(4-methoxy-quinolin-6-ylmeth-(Z)-ylidine)-2-((1 R,2S)-2-phenyl-
cyclopropylamino)-thiazol-4-one;

5-(4-ethoxy-quinolin-6-yimeth-(Z)-ylidine)-2-((1 R,2S)-2-phenyl-
cyclopropylamino)-thiazol-4-one;

5-[1 -(4-ethoxy-quinolin-6-yl)-meth-(Z)-ylidene]—2—[2—(4-ﬂuoro-phenyl)-
cyclopropylamino]-thiazol-4-one;

5-[4—(2-methoxy—ethoxy)-quinolin-6-ylmeth—(Z)—yIidine]-2-((1 R,2S)-2-phenyl-

cyclopropylamino)-thiazol-4-one; and

5-(4-butoxy-quinolin-6-yimeth-(Z)-ylidine)-2-((1 R,2S)-2-phenyl-
cyclopropylamino)-thiazol-4-one.

26. The compound of claim 22 wherein Ry is halogen.
27.  The compound of claim 26 wherein compound is

5-(4-chloro-quinolin-6-ylmeth-(2)-ylidine)-2-((1R,25)-2-phenyl-
cyclopropylamino)-thiazol-4-one.

28. The compound of claim 22 wherein



Rio, k and y are as defined in claim11. 60. The
conpound of claimb59 wherein said conpound is

WQ2¢08/028di f | uor o- 2- pyri di n- 2-yl - et hyl anmi no) - 5- PAF/EB2005/609925
oxy-qui nolin-6-yl)-meth- (EP-ylidene]-thiazol-4-one;
compound wi th nethanesul fonic acid.6 1. The conpound
of formula I accorp{ Ng to claim1, wherein Rl is

-(X)-R 6) al kyl ene, hydroxy- (Ci

-6)-al kipéﬁlmﬁ i fluoro-(G -6)-al kylene: R2 is

thlﬁglgenyl unsubsﬂkg fRd or once substituted with
al kyl ; pyraziny whi ch is unsubstituted or

once or twice substituted with (G -b)-alkyl; phenyl,

unsBksAik anddn are asajefingd inclaiMree times subst it ut ed
with a substituent independently selected from

2 ana B3 CPOTRRE hpiah b ket <8} cofponbli s 5 Y o

-0 (C 1-6)-al kyl, which al kyl is unsubstituted or one,
t wosq4- d:@ﬂh?l%lrhmmmolm 6-yimeth-(2)-ylidine)-2-((1R,2S)-2- -phenyl-

cyclopropylamino)-thiazol-4-one.
30. The compound of claim 22 wherein Ry is =S-Riz.
31. The compound of claim 30 wherein said compound is

5-(4-ethylsulfanyl-quinolin-6-ylmeth-(Z)-ylidine)-2-((1 R,2S)-2-phenyl-

cyclopropylamino)-thiazol-4-one.
32, The compound of claim 22 wherein

Rq7
(CHp) (O

Rsis Rig ; and

Ri7, Rig, k and w have the meanings given in claim 1.
33. The compound of claim 32 wherein k is 1.
34, The compound of claim 33 wherein said compound is

5-(4-cyclohexylmethoxy-quinolin-6-ylmeth-(Z)-ylidine)-2-((1 R,2S)-2-phenyl-
cyclopropylamino)-thiazol-4-one; and

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



substituted with a substituent independently sel ected
from cycl ohexyl, nethoxy, trifluoronethyl,

WO No62986) - al kyl ) 2, -NH (Cl-6)-al kyl, and PCT/EP2005/009925
pharmaceutically accept abl osalts thereof.62. The
compound of formula I according to claim1l, wherein Ri

35,18 S968 r%w,g i di noxy, which is
unsﬂ%st |t tggaag)rfbra"ﬂu F?r&"ﬁgwﬁot h -C(O-CH3;, -S (G

-6)-alkyl; or -O (G -6)-alkyl, which alkyl is
36.unsUs coMpoEtd §f Clime3swWhetdn SaISCANPAURd 19 uor opheny! |
3- net hoxyphenyl, trifluoronethyl, or nethoxy; and

ph%-?B%?&b%ﬁ%-‘4¥y|?q€ﬁﬁ&h@é’-bﬁnétﬁ'—(‘z§-y‘ii8ﬁ{e§-%f-((1 R,2S)-2-phenyl-

cyclopropylamino)-thiazol-4-one.
5 37. The compound of claim 18 wherein X' is lower alkylene.
38. The compound of claim 37 wherein the ring ® is phenyi.
39. The compound of claim 38 wherein
R4 is —(O)k(CH2CH20)y-R10;and
R1o, k and y have the meanings given in claim 1.
10 40. The compound of claim 39 wherein said compound is

2-[2-(2-ethoxy-phenyl)-ethylamino]-5-[ 1-(4-ethoxy-quinolin-6-yt)-meth-(Z)-
ylidenel-thiazol-4-one;

2-(2-chloro-benzylamino)-5-(4-ethoxy-quinolin-6-ylmeth-(Z)-ylidine)-thiazol-4-
one; and

15 2-(2-chloro-6-methyl-benzylamino)-5-(4-ethoxy-quinolin-6-ylmeth-(Z)-ylidine)-
thiazol-4-one.

41. The compound of claim 38 wherein
R4 is -O-(CH2)mR14; and
Risand m are as defined in claim 1.
20 42. The compound of claim 41 wherein said compound is

2-[2-(3-fluorophenyl)-ethylamino]-5-[4-(2,2,2-trifluoro-ethoxy)-quinolin-6-
ylmeth-(2)-ylidine]-thiazol-4-one; and
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63. The conpound of fornula | according to claiml1,
wherein RL Js -(X)-R 2; X is cyclopropylene; R2 is

w@b@aphoser 4-fl uorophenyl; R4 is hal ogen; nor pPGI/ERPHN5/009925

phenoxy; -S-(C -6)-al kyl; 12IN((C1-6) - al kyl ) 2;

-0 (G .6)-alkyi, which alkyl is unsubstituted or one

or &y (dJ s i - tH-
o d% B&é rgé d'iFﬁétrﬁ/\Ségﬁggt é»etgsséy)%dlﬁolﬁw s4ysktt-EPHidine]-2-[2-(3

dently _ fromret hoxy; or cycl ohexyl; and
phafiuarophenyxethylaninepitisre-4sanes t hereof. 64. A
process for the manufacture of a conpound of formula I

4377 °TeS ool f o 14 086RA &) e Compound of |

44,

45.

486.

47.

48.

formula Il to give a conpound of fornmula IV
Ra is -S-R12; and

Ryz is as defined in claim 1.

The compound of claim 43 wherein said compound is
5-(4-ethy|suIfanyl-quinolin—6-y|meth-(Z)-ylidine)-2-[2-(3-fluorophenyl)-
ethylamino]-thiazol-4-one.

The compound of claim 37 where the ring @ is a heteroaromatic ring.
The compound of claim 45 wherein

Rs is -(0)x(CH2CH20)y-R10; and

Rio, k and y have the meanings given in claim 1.

The compound of claim 46 wherein said compound is

5-(4-methoxy—quinolin-6-ylmeth-(Z)-yIidine)-2-[(thiophen-2—y|methyl)-amino]-
thiazol-4-one;

5-(4-ethoxy-quinolin-6-ylmeth-(Z)-ylidine)-2-[(thiophen-2—y|methyl)—amino]-

thiazol-4-one;

5-[4-(2—methoxy-ethoxy)-quinolin-6-y|meth—(Z)-ylidine]-Z-[(thiophen-2-ylmethyl)-

amino}-thiazol-4-one; and

2-[(3-methyl-thiophen-2-y|methyl)-amino]-5-(4-ethoxy—quinoIin-6-yImeth-(Z)-
ylidine)-thiazol-4-one.

The compound of claim 45 wherein Ry is halogen.



IV, andb) said conpound of forrmula IV is further

reacted in the presence of a nethylating agent to give
wa2oenopsend of fornmula V ¢) said conpound of fPRCTEP205009925

is further reacted with ani2m ne of formula VI RrNH 2

VI to give a conpound of fornula I, and d) said

49. C?%Eguﬁgpﬁgﬂaﬁn '483%&@% ahietkdnigslridie reaction

m xture a esired turned into a pharnaceutically

acceptable salt, and wherein R and R4 have the .

me &n(dghloge-guinalin-Ecyimeath12)-ghidingha-[hispbes-2ayrathyhrgminol-

to,claim 64, wherein the nethylating agent under item

b) tﬁ'ng)g%%hane. 66. A conpound of formula I

according to claiml1 for the treatnent of cancer, in
50.parthetbrapoant! iofl claimuiSswhérgin A phar maceut i cal

conposition conprising one or nore conpounds of

formula_| , together with pharnmaceutically acceptable

adj uvants; th reatyent of cancer, in particular
solid tuﬁcﬁﬁn%baﬁa of formula | according to
claim1l fa e manuf acture of nedi canents for the

treRtigent®of di seases baseds 8dderegul ated cell cycle
progr essi on.

R17, Ris, k and w are as defined in claim 1.
51. The compound of claim 50 wherein said compound is

5-(4-phenoxy-quinolin-6-ylmeth-(Z)-ylidine)-2-{ (thiophen-2-ylmethyl)-amino]-
thiazol-4-one;

5-(4-cyclohexylmethoxy-quino|in-6-ylmeth-(Z)-ylidine)-2-[(thiophen-2—ylmethyl)-
amino]-thiazol-4-one; and

5-(4-morpholin-4-yl-quinolin-6-ylmeth-(Z)-ylidine)-2-[(thiophen-2-ylmethyl)-

amino]-thiazol-4-one.
52. The compound of claim 20 wherein X' is hydroxy-lower alkylene.
53. The compound of claim 52 wherein

Ry is -(O)k(CH2CH20),-R1o; and

R1o, k and y are as defined in claim 1.
54. The compound of claim 53 wherein said compound is

5-(4-ethoxy-quinolin-6-ylmeth-(Z)-ylidine)-2-(2-hydroxy-1-(R)-phenyl-

ethylamino)-thiazol-4-one;
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69. A conpound of formula | according to claim1 for
t he manufacture of nedi canents for the treatnent of

W@ 20602986i n particul ar solid tunors. 70. A conmpOL/EPE200$/009925

55.

56.

57.

58.

59.

60.

formula | according to clala2h'l, whenever prepared by a

process accordi ng to claim64. 7 1. The novel

COBASAYE0d) Sny 1 SRIRARIIA) L1 ARANGRRRUinolin-6-yimeth-(2)-

ylldlne)-thlazol 4 one and

5-[4-(2-methoxy-ethoxy)-quinolin-8-ylmeth-(Z)-ylidine]-2-(2-hydroxy-1-(R)-
phenyi-ethylamino)-thiazoi-4-one.

The compound of claim 52 wherein
Ry7
(CHp)w (O
Rsis s ; and

R47, Ris, k and w are as defined in claim 1.
The compound of claim 55 wherein said compound is

5-(4-cyclohexylmethoxy-quinolin-6-ylmeth-(Z)-ylidine)-2-(2-hydroxy-1-(R)-
phenyl-ethylamino)-thiazol-4-one; and

5-(4-morpholin-4-yl-quinolin-6-ylmeth-(Z)-ylidine)-2-(2-hydroxy-1-(R)-phenyl-
ethylamino)-thiazol-4-one.

The compound of claim 20 wherein X' is dihalo-lower alkylene.
The compound of claim 57 wherein R+’ is a héteroaromatic ring.
The compound of claim 58 wherein

R4 is -(O)x(CH2CH20)y-R10; and

R1o, k and y are as defined in claim 1.

The compound of claim 59 wherein said compound is

2-(2,2-difluoro-2-pyridin-2-yl-ethylamino)-5-[1-(4-ethoxy-quinolin-6-yl)-meth-
(2)-ylidene]-thiazol-4-one; compound with methanesulfonic acid.
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61. The compound of formula 1 according to claim 1, wherein
R1 is —(X)-Rz;
Xis  (Cie)-alkylene, hydroxy-(Ci.s)-alkylene or difluoro-(C1-¢)-alkylene;

Rois  thiophenyl, unsubstituted or once substituted with (C+.¢)-alkyl;
5 pyrazinyl, which is unsubstituted or once or twice substituted with
(C1-g)-alkyl;

phenyl, unsubstituted or one, two or three times substituted with a
substituent independently selected from

halogen,
10 hydroxy,
-O-(C1-g)-alkyl, or
(C1.6)-alkyl; and
pyridinyl;
R4 is halogen; morpholino; phenoxy or

15 —0-(Cy.6)-alkyl, which alkyl is unsubstituted or one, two or three times
substituted with a substituent independently selected from

cyclohexyl,
methoxy,
trifluoromethyl,

20 -N((C1-6)-alkyl)z,
-NH-(C+.¢)-alkyl, and

pharmaceutically acceptable salts thereof.
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The compound of formula | according to claim 1, wherein
R is hydrogen;
R4 is phenoxy;
piperidinoxy, which is unsubstituted or N-substituted with
—C(0)-CHs;
-S-(C1-6)-alkyl; or
-O-(C1.)-alkyl, which alkyl is unsubstituted or once substituted with
4-fluorophenyl,
3-methoxyphenyl,
trifluoromethyl, or
methoxy; and

pharmaceutically acceptable salts thereof.
The compound of formula | according to claim 1, wherein
Ryis —(X)-Rg;
Xis cyclopropylene;
Rz is phenyl or 4-fluorophenyl;
R4 is halogen;
morpholino;
phenoxy;
-S-(C1-6)-alkyl;
-N((Ci1.6)-alkyl)z;

-O-(C1.¢)-alkyl, which alkyl is unsubstituted or one or two times
substituted with a substituent independently selected from
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methoxy; or

cyclohexyl; and
pharmaceutically acceptable salts thereof.

64. A process for the manufacture of a compound of formula | according to claim 1,

5 wherein

a) a compound of formula Il

Ry

|
N A
I,

is reacted in the presence of the compound of formula IH

10 i
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b) said compound of formula IV is further reacted in the presence of a

methylating agent to give a compound of formula V

O
\ N
s—(
ST
X R,
N~
V, and
5 c) said compound of formula V is further reacted with an amine of formula VI
R1-NH2
Vi

to give a compound of formula [, and

d) said compound of formula I is isolated from the reaction mixture and, if
10 desired turned into a pharmaceutically acceptable salt, and wherein

R¢ and R, have the meanings given in claim 1.

85. The process according to claim 64, wherein the methylating agent under item b)
is iodomethane.

66. A compound of formula | according to claim 1 for the treatment of cancer, in
15 particular solid tumors.

67. A pharmaceutical composition comprising one or more compounds of formula I,
together with pharmaceutically acceptable adjuvants, for the treatment of

cancer, in particular solid tumors.
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68.

69.

70.

71.
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128

A compound of formula | according to claim 1 for the manufacture of
medicaments for the treatment of diseases based on deregulated cell cycle
progression.

A compound of formula | according to claim 1 for the manufacture of

medicaments for the treatment of cancer, in particular solid tumors.

A compound of formula | according to claim 1, whenever prepared by a process
according to claim 64.

The novel compounds, processes, compositions and uses substantially as
described herein before.
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