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Thi azol i none unsubstituted Quinolines The field of
this invention relates to thiazoline quinoline

walerocwedseyes where the quinoline ring i s unsubBtT/ERL08H(06807

whi ch derivatives denonstrate CDKI 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 different phases of the
cell-cycle, such as the progression froma quiescent
stage in G (the gap betvveen mt05|s and the onset of
DNA replication teiezq LUGEA JE @¢Svi sion) to S
(the period of active DNA synt heS|s) or the
progression from G to M pha in which active
ni t osTae Beld of ehis ’@N%ﬁitéliﬂdﬁhg“é ¢ fhiazofing guinglige derfyggives where the
qlﬁEBlu?é ﬁﬁg B%ﬁ@h%s%%tk&‘ V@ﬁ&?&@ﬁfﬁﬂ%‘ﬂkﬁ%@&%@ tbl(llaﬁﬁ@}@hferatlve
Dev. Biol, 13:261-291 (1997)).
ac@dﬁ‘p%@(é@ %ﬁ@ﬁ%&%%ﬁr%&@ﬁ associ ati on of a
regul atory cyclin subunit (e.g., cyclinA Bl, B2, D,

D2 ¥ dd { Gre %b&lﬁ
[@ M @ég%%ﬁ 1@&16'%% (gjr%[{sz:DrK6 fiﬁé—@hr He pﬁotélﬁ kehases that play

crﬂrr@l ob#esn aegtHE tbﬁﬂab%f&%tb@ﬁwaé‘hf& %@?FS{‘T’E@“—W}&FV & such
asslﬂp g%gre#ﬁn‘ﬁ&ﬁ la &h%s&ﬁ@&@é@hﬁ@(% dabetwdeAmYdsis and the onset of

trates ferent” ki nase/ c pairs function

DYA replicitarifons ogy s ch At dp SdIepH RS SNe DN e
ﬁq]%'lésw?xgg %ﬁgrés&mﬁeﬁ%eto M'}%E‘e H{%ﬁh'acﬂfs}e']ﬁﬁ@s‘is Haceh-

Ccl ass I NS enzynes regulate a varil g
dwﬁdnmwrsf dﬁ@er, p-gnthe aTtidles qoglpaléé wﬁwwé&%@%h@ T 96), and

AHE%&“@&Z@@J 'B?JZ‘., P4:261-291 (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 CDKG6). Asthe 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 converted to
a product as a function of time. Phosphorylation of a substrate occurs at the active-site of

a protein kinase.

In view of the above properties, these kinases play an important part in the
propagation of growth factor signal transduction that leads to cellular proliferation,
differentiation and migration. Fibroblast growth factor (FGF) and vascular endothelial
growth factor (VEGEF) have been recognized as important mediators of tumor promoted

angiogenesis. VEGF activates endothelial cells by signaling through two high affinity
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specific am no acids on protein substrates resulting

in conformational alteration of the substrate protein.
w(ab@emaastor mat i onal change nodul ates the acti vP€TER$005/006807

the substrate or its ability tg interact with other

bi ndi ng partners. The enzyne activity of the protein

Kéﬁ@ﬁ‘é%, 684 8 whitRisithekindsEinfdrt Mhﬁﬁ-éoﬁ%ai&ﬁlgaﬁ%ga%ﬁpRy (See,

osphate groups_to a substrate. |t can b pasured,
ANRRERDA ,et-wg, Jidtedr Gham.g(OHS0R S0RY. BETE acteitss endathelial cells
a | . :
B R TS S O SO PUTOD Sofa Ll R b formation
aﬁmﬁw@ogg vessals (aagipgenasishtagrnws éccondinglpinlgbitotsof theapeeptors

?ﬁ?ﬁ%& IRGSR 1tal ﬁﬁ&;&g NARTAe géo%fh S TPRLE Mo P %g&c ﬁug slow down or

e propagation o Pact or -signal’ trans .
presientlapgiggenesiscat nedluragpntofin therpaeveotion dind freataminit af sadid tumors.

QL af & an. .1 Fi - . rd.EGF)
A SRt L S L BT S e O
recogni zed as inportant nedi ators of tunor pronoted
angi ogBerausesCDNEechas GDIGL wsvesn gondrell dctivatoms| dfselbgivision,

AT DR 4 0 L B D EP LS B0 e

e ki'nase 1 nser
foxORyeloriSe theragentie piementiorHAn seppresdinglderkpdate@hehaycle progression.
45(6): 1300 (2002). FGF activates endothelial cells by
si gnal j . C F '
tunor TR h B Bt BE Rk el Bhpred fhistae gqrppound of
therdginogenesi s) to grow. Accordingly, inhibitors of the
receptors FGFR and KDR that interfere with the growh
signal transduction, and thus sl ow down or prevent
angi ogenesi s, are useful jagers#N the prevention and
treatment of solid tunorB~—%&See| Klohs WE. et. al.,
Current Opinion in Fﬁ technol® 10: 544 (1999)).

I

wherein

R, is selected from lower alkyl, lower alkoxy, aryloxy lower alkyl,
hydroxyl lower alkyl, lower alkoxy lower alkyl, and

Ra ‘(X)n'S

X is selected from lower alkylene, cycloalkylene, aryl substituted
lower alkylene, carboxy substituted lower alkylene, hydroxy
substituted lower alkylene, amido substituted lower alkylene, mono-
or di-halo substituted lower alkylene, amino substituted lower
alkylene, mono- or di- lower alkylamino substituted lower alkylene
and imido substituted lower alkylene; |



Because CDKs such as CDKlI serve as general activators

of cell division, inhibitors of CDKI can be used as
WwW@naoc/0013R9 f er ati ve agents. These inhibitors canCbhePus®6s07

for devel opi ng therapeutic intgrvention in suppressing

deregul ated cell cycle progression. In accordance wth

this inventiong,ijst has been discovered that the

compound of the forrmula: wherein RL is selected from

| ower al kyl, |ower al kox aryl oxy | ower al kyl,

hydr oxy! | ower al kyl, Io&%& al koxy | ower alkyl, and R2

-(X)n-; X is selected fromlower alkyl ene,

cycl oal kyl ene, aryl substi | ower al kyl ene,

carboxy substituted |Be hydr oxy

substituted | ower al kyl en [

al kyl ene, nonoor di-halo s ituted {ower alkylene,

am no substituted | ower alfkyl ene, nonoghgeidi - | ower

al kyl ami no substituted | ower al kyl ene and i m do

substituted | ower al kylene; R2 is wherein is a carbon

containing ring connected by a ring carbon atom which

ring is selecte

is a carbon containing ring connected by a ring

carbon atom, which ring is selected from
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, or

a 4 to 6 membered heteroaromatic ring containing from 1 to 2
hetero atoms selected from the group consisting of oxygen, sulfur

and nitrogen;

Rs, R and Ry are independently selected from the group consisting of
hydroxy, -SO,, hydroxy-lower alkyl, hydrogen, lower alkyl, halogen,

lower alkoxy, amino, and mono- or di- lower alkylamino, or

when two of the substituents Rs, Rg and Ry are substituted on

adjacent carbon atoms on ring @), these two substituents can be

taken together with their adjacent, attached carbon atoms to form
an aryl ring,

a 3 to 6 membered cycloalkyl ring,

a 4 to 6 membered heterocycloalkyl ring, or

a 4 to 6 membered heteroaromatic ring,



5 an aryl ring, a cycloalkyl ring containing from3 to
6 carbon atons, a 4 to 6 nenbered heterocycl oal kyl

WO 2ovg/oesed ai ning from3 to 5 carbon atons and PCDEPIN®006807

2 hetero atons sel ected fron1thg group consi sting of
oxygen, nitrogen and sul fur, 10 a 4 to 6 nenbered
het er oaromati c n [

V‘Hh s% &EI% 5@18{1) h?lg]s ftd tha gfe@?&a?&‘ﬁatlc ring

atons sel ected tTrom e gr Ing o
sul fur and ni t rogeiminREonRl mwhﬂem@ommdégeew@wmltbe group

I df h -
Pych oxy- | ower PRSI SR REn g 4T 5 Vil ogen

15 I ower al koxy, anmino, and m)no- or di - | ower
al kyl am no, or wwﬂmisamtegerﬂmm@tcbt;t ituents R5, R and
R are substituted on adj acent carbon atonms on ring (r)

, these two substituents c t t.h th
their adjacent,"ith (ﬂ‘i%Y}S(b ﬁerhﬁﬁgalf g‘%f%?gnr]é?vg %\}55/11 and with

ring, 20 a 3t nber ed r|n
- menbered heter gkg,gnﬁigr R§, Vis Ctﬁ%tw ag'%lrllrnegn,g is1 gnXms lower
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het er oar omat i c a'lltyll’éile\ﬁhérhorﬁeacbﬂksﬂ%taﬁﬂq{}ysld)tﬁaﬂ thith h¥dfdgen, halogen,
and said heteroaro tic ring
lower 1 or SO,,7and

with the still further proviso that when ® is a cycloalkyl ring and n
is 0, then one Rs, Rg and Ry is other than hydrogen or lower alkyl;

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 pharmaceutically acceptable salts thereof, inhibit the activity of CDKs,
particularly, CDK1. These inventive agents and pharmaceutical compositions containing
such agents are useful in treating various diseases or disorder states associated with
uncontrolled or unwanted cellular proliferation, such as cancer, autoimmune diseases,

viral diseases, fungal diseases, neurodegenerative disorders and cardiovascular diseases.

Inhibiting and/or modulating the activity of CDKs, particularly CDK1, makes these
compounds of formula I and compositions containing these compounds useful in
treating diseases medicated by kinase activity, particularly as anti-tumor agents in treating

cancers.

As pointed out herein, the compounds of formula I are potential anti-proliferation
agents and are useful for mediating and/or inhibiting the activity of CDKs, particularly
CDK{1, thus providing anti-tumor agents for treatment of cancer or other diseases

associated with uncontrolled or abnormal cell proliferation.



containing from1l to 2 hetero atons selected fromthe
group consi sting of oxygen, nitrogen or sulfur; and n

WO 2008003824 eger from O to 1; with the provi so tPEl/ERIEH006807
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is an aryl ring, then nis 1 and with the further
provi so that when (r) is an aryl ring, nis 1 and Xis
| ower al kyl ene.t hen one 0 R7 is other than
hy dr OBERE P iGfErs CPS%’P”%? ‘53?&6‘%1%2%‘2' and with the
still further proviso that when is a cycloal kyl ring
and @Goimpolndd dfche fimmuR:, R6 and R i s other than
hydr ogen or | ower al kyl; or N oxides of conpounds
where R2 contains a nitrogen in khe heterocycl oal kyl
ring or heteroaromatic pj ng,NsyfFones where R2
contains a sulfur in thsl erocycl oal kyl ring or
het eroaromati c riﬁg, or phargeteytically acceptable
salts thereof, inhibit the activijty of CDKs,
particularly, CDKI. These invenikve agents a
phar maceuti cal conpositions co ng such agents are
useful in treating various di se&g or disorder states
associ ated with uncontrolled or ed cel lul ar
proliferation, such as cancer, awfgi ne di seases,
viral diseases, fungal diseases, n&lrodegenerative
di sorders, and cardi ovascul ar di seases. |nhibiting
and/ or h%%ﬂ?%hing the activity of CDKs, particularly
CDKl, makes these

R;' is selected from lower alkyl, lower alkoxy, hydroxy lower alkyl,

lower alkoxy lower alkyl and phenoxy lower alkyl; or

pharmaceutically acceptable salts thereof.

Compounds of the formula:

N_O
N—
N
R SN
[-B
N |
wherein
RlO is
R5>”\
0
R,

3 and wherein



conpounds of fornula | and conpositions containing
t hese conpounds useful in treating di seases nedi cated

whyookionsse activity, particularly as anti- tuneCT/BBE0S/606807
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in treating cancers. As pointed out herein, the
conpounds of formula | are poteftia

anti-proliferation agents and are useful for nediating
and/or inhibitiy e activity of CDKs, particularly
CDKI, thus prowvi dpngranti -t unor agents for treatnent
of cancer or otRer oA seases a

uncontrol | ed or abnor maf® CarL orfnrgf 5%1?16‘%ﬁ&%%é°?ﬁarb°nat°ms>

preferred corrpounds of formula are: Conpounds of the

formul a: whereily Méledted ﬁehﬁqﬁe@cyf. S@mhlydmmy lawkydlkyl, amino,
| ower al koxy, I 0 koxylower .
al kyl and phenr)lgiafj %en Werz\g%?/’%l, aﬁ’d rno %Ia%l" lﬁ‘Y%éW@mmO’

accept abl e salts thereof. Corrpounds of t he formul a:

wherei n and whé¥eamd R%ara:i;ﬁépmﬂh;ﬂy selenigd mmt diydiaxy, -SO,, hydroxy-
from3 to 6 car e

hydr oxy, SQ2, r%@ FoX 1aglm%° aydl{%e% g%%%%%ﬂhf@o%en lower alkoxy, and
| oner al koxy, andnorali- lowedalkylhmiver, oml kyl ami no; R 6

and R 7 are independently se] ected from hydroxy, -SQ2,

hydroxyl ower  yhen two of the substituents Rs', R¢' and R;' are substituents on

adjacent carbon atoms on ring , these two substituents can be
taken together with their adjacent, attached carbon atoms to form a

group selected from

an aryl ring,

a 3 to 6 membered cycloalkyl ring,

a 4 to 6 membered heterocycloalkyl ring; and

a 4 to 6 membered heteroaromatic ring with said heterocycloalkyl
ring and said heteroaromatic ring containing from 1 to 2 hetero

atoms selected from oxygen, nitrogen, and sulfur;
or

N-oxides of compounds where R;o contains a nitrogen in the

heterocycloalkyl ring or heteroaromatic ring, and

sulfones where Ry contains a sulfur in the heterocycloalkyl ring or

heteroaromatic ring; or

pharmaceutically acceptable salts thereof.



al kyl, am no, hydrogen, |ower alkyl, hal ogen, |ower

al koxy, and nono- or di- |ower alkylam no, or when two
wototblessubsti tuents R5', R6' and R7' are subsPCT/ERIWST006807

on adj acent carbon atons on ring these two

substituents can b e taken together with their

adj acent, attached carbon atons to forma 10 group

sel ect é%pmp%mdé@fﬂwfprm}l g, a 3 to 6 menbered

cycloal kyl ring, a 4 to 6 nenbered heterocycl oal kyl

ring; and a 4 to 6 nenbered heteroaronmati @ ring with

sai d heterocycl oal kyl 15 ring and saj'd~ke€teroaromatic

ring containing from1 t &,z hdre {ong selected from

oxygen, nitrogen, and sulfur; or 'N-ox3dexof conpounds

ring or heteroaromatic ring, and 20 sul f of wherp@@ 0
contains a sulfur in the heterocycl oal k ng or

het eroaromatic ring; or pharmaceuticall cept abl e
salts thereof. Conmpounds of the fornul a:

wherein
X' is lower alkylene, and

5 Ry is

7 wherein

is an aryl ring;

Rs'" is selected from hydroxy, hydroxy -lower alkyl, amino, lower
alkoxy and mono or di lower alkylamino; and

10 R¢" and R, 'are selected from hydroxy, hydroxy-lower alkyl, amino,
hydrogen, lower alkyl, halogen, lower alkoxy and mono- or di-lower

alkylamino, or

when two of the substituents Rs" Rg'"' and R;" are substituted on

adjacent carbon atoms on ring , these two substituents can be

15 taken together with their adjacent, attached carbon atoms to form a

group selected from



wherein X is |lower alkylene, and R11 is wherein is an
aryl ring; R5" is selected from hydroxy, hydroxy

WO bawmo2s2d Kyl , ami no, | ower al koxy and nono orPdi/EPZ90&006807
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al kylam no; and R" and R 'are sel ected from hydroxy,
hydr oxy-1 ower al kyl, am no, hyd$ogen, | ower al kyl,
hal ogen, | ower al koxy and nono- or di-| ower

al kyl ami no, oraﬂﬁggnpﬁo of the substituents R5" R6"
and R " are substituted on adjacent carbon atons on

ring , these twg tsehnémberedticladiyl Bagt aken toget her
with their adjacent, attached carbon atons to forma

group sel ected fro I 0. 6 §§fbered
cycl oal kyl ringd*tg 4“?8 %7ﬂé %¥¥@°ﬁ%@é@@c oal ky
ring, and a 4 to 6 nenbered heteroaromatic ring wth

sai d het er ocychaabkyhembagd hétércﬁa{brﬂaﬁlﬁﬁ@ with e4id hieterocycloalkyl

ring containing fro
g gln anH‘ saldtheteroaroma{m ring containing from 1 to 2 hetero

atoms selected from oxygen, nitrogen and sulfur; or

N-oxides of compounds where R;; contains a nitrogen in the

heterocycloalkyl ring or heteroaromatic ring, and

sulfones where R;; contains a sulfur in the heterocycloalkyl ring or

heteroaromatic ring; or

pharmaceutically acceptable salts thereof.

Compounds of the formula:

N
R12__X_N_</
H g

wherein

X" is selected from hydroxy-lower alkylene, cycloalkylene, aryl lower

alkylene, mono- or di-halo lower alkylene, amino lower alkylene,

mono- or di-lower alkylamino lower alkylene and imido lower

alkylene;



atons sel ected from oxygen, nitrogen and sulfur; or
N- oxi des of conpounds where R11 contains a nitrogen in

wo b@oloexsey ocycl oal kyl ring or heteroaromati c rPOEPZNHN006807
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sul fones where R11 contains a sulfur in the

het erocycl oal kyl ring or hetero3romatic ring; or

phar maceutical ly acceptable salts thereof. Conpounds
of the fornul aRmiserein X' is selected from

hydr oxy-1 ower al kyl ene, cycl oal kyl ene, aryl | ower

al kyl ene, nono- q§ di-halo |ower alkylene, amno |ower
al kyl ene, nono- or'ddi -1 ower al kyl ani no | ower al kyl ene
and imdo |lower alkyw ene;R12 is wherein is an aryl
ring; Rs, R6 and e i ndependently selected from
hydroxy, -SO2, MRy gwet al kyl, anino, hydrogen,

| oner al kyl, hal oge wer al’koxy, and nono- or

di -1 ower al kyl am n9,/ or when two of the substituents
Rl , Rl and Rl are Substi t ut edwberein

E is an aryl ring;

Ris, Ris and Ryy are independently selected from hydroxy, -SO,

hydroxy-lower alkyl, amino, hydrogen, lower alkyl, halogen, lower

alkoxy, and mono- or di-lower alkylamino, or

when two of the substituents Rys, Rj6 and Ry7 are substituted on

adjacent carbon atoms on ring , these two substituents can be

taken together with their adjacent, attached carbon atoms to form a

group selected from

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, with said heterocycloalkyl
ring and said heteroaromatic ring containing from 1 to 2 hetero

atoms selected from the group consisting of oxygen, nitrogen or
sulfur; or

N-oxides of compounds where Ry, contains a nitrogen in the

heterocycloalkyl ring or heteroaromatic ring, and

sulfones where R;, contains a sulfur in the heterocycloalkyl ring or

heteroaromatic ring; or

pharmaceutically acceptable salts thereof.



adj acent carbon atons on ring , these two substituents
can be taken together with their adjacent, attached

w@e a00boms2e ons to forma 10 group sel ected fr onPENER209$/006807
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ring, a 3 to 6 nmenbered cycloalkyl ring, a 4 to 6
menber ed heterocycl oal kyl ringl0er a 4 to 6 nmenbered
heteroaromatic ring, with said heterocycloal kyl 15
ring and said heteroaromatic ring containing from1to
2 hetero atons selected fromthe group consisting of
oxygen ' r; or N-oxides of conmpounds
wher e ﬁf%h%%ﬁgggﬁgkg&##?%ogen in the heterocycl oal kyl
ring or heteroaromatic ring, and 20 sul fones where R12
contains a sulfur in the heterogfl oal kyl ring or
het er oaromati c r'ng;xy;mﬁl,ﬁaceutically accept abl e
sal ts thereof. Conffounds f tg ormul a: wherein X is
as above; R13 is

I-E

wherein

X is as above;

wherein

E is a carbon containing ring connected by a ring carbon

atom, which ring is selected from
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 oxygen,

nitrogen and sulfur, and

a 4 to 6 membered heteroaromatic ring containing from 1 to 2

hetero atoms selected from oxygen, sulfur, and nitrogen; and

R;s, Rig and Ry7 are as above; or



wherein is a carbon containing ring connected by a
ring carbon atom which ring is selected froma
W@ y@boedsky|l ring containing from3 to 6 carbonret/@prB)s/a06807
4 to 6 menbered heterocycloal kyl ring containing from
3 to 5 carbon atons and from 1-1b-2 hetero atons
sel ected from oxygen, nitrogen and sulfur, and a 4 to
6 menber ed het eNemidmvef camponglscdrtaRn cogains amittogen iR the

hetero atonms sel ected,f .0X sul fur, .and
nitrogen; and %ieg?mﬁ% aial%dn%xgﬁ%brggméﬁ%ﬂf ingy 2R i des

of conpounds where R 3 contains a nitrogen in the
het er ocycl oal kydulfohesgwlpare Retaontarsensd fuc inr the deteavycloalkyl ring or

sul f ones where I%chiogl%%a%icq amsulfur in the
het er ocycl oal kyl"fing or hetéroaromatic ring; or

pharmaceutical ly acceptable salts thereof. Conpounds
5 of the formnul a:phaveeeduticBOcreptablevadts gheneof.

Compounds of the formula:

Ns

wherein

Rzo is

, wherein

li is a carbon containing ring connected by a ring

carbon atom, which ring is selected from

10

a 4 to 6 membered heterocycloalkyl ring containing from 3 to 4
carbon atoms and from 1 to 2 hetero atoms selected from oxygen,

15 sulfur and nitrogen, and

a 5 or 6 membered heteroaromatic ring, containing from 1 to 2

hetero atoms selected from oxygen, sulfur and nitrogen; and



IS a carbon containing ring connected by a ring carbon
atom which ring is selected froma 4 to 6 nenbered

whedoenasyz| oal kyl ring containing from3 to 4 PEr/BPI005/006807
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atons and from1to 2 hetero atons sel ected from
oxygen, sulfur and nitrogen, antta 5 or 6 nenbered
heteroaromatic ring, containing froml to 2 hetero
at ons selectedlhbdhsﬁxiﬁeﬁﬁﬂ§ PY® oand nitrogen;
andRi5 > R 6 and R17 are as above; or N oxides of

conpounds wher eRgtc6 Qf]&ﬁhﬁ&uﬁis WHeF RS RohBink ta‘i‘utr%gen in the

het erocycl oal kyl ring or heteroaromatic ring,
sul fones wher e IReeregistoalkykring guhgteroaramativering, and
het erocycl oal kyl ring or heteroaromatic ring; or

pharmaceuti cal | sﬁlf@ﬁ@s%e@@k% AN F%g. s'ﬁffﬁ?ﬁf the h@teroqo;cloalkyl ring or

conpounds of fornula | where R1,

R2 are substit JReMIeareBis vy %f@ﬂ‘}quﬂﬁﬂl}’eﬂcwptﬂﬂ@ﬂts thereof.
preferred aryl noiety is phenyl. As used herein the

term "hal ogen" or "hal o substituted” includes all four

hal ogens such as chlorine, fluorine, brom ne and

i odi ne._. Anong sai d_hal o fluorine is especjal
pr ef er r@FOMRoURdsaf $ %3 @t?é%Rb E%ta& iph2, Rapand Ryo #Fe substituents
" doRBRinglak eyl m GG Be Plefbrle LATRINBRE) BPheifBANS &
nmonoval ent straight orf branched-chai n"sat'urat ed

hydroc%&bon %jk yl 0

u
sused hereln th2 term “halogen” or “halo substituted” includes all four
halogens such as chlorine, fluorine, bromine and iodine. Among said halogens fluorine is

especially preferred.

As used in the specification, the term “lower alkyl”, alone or in combination,
means a monovalent straight or branched-chain saturated hydrocarbon alkyl group
containing from one to six carbon atoms, such as methyl, ethyl, n-propyl, isopropyl, n-

butyl, sec-butyl, isobutyl, tert-butyl, n-pentyl, n-hexyl and the like.

The term “cycloalkyl” means a cyclo lower alkyl substituent which designates a
monovalent unsubstituted 3- to 6-membered saturated carbocylic hydrocarbon ring.
Among the preferred cycloalkyl substituents are cyclopropyl, cyclobutyl, cyclohexyl and
the like.

The term “lower alkoxy” means a straight-chain or branched-chain alkoxy group
formed from lower alkyl containing from one to six carbon atoms, such as methoxy,

ethoxy, n-propoxy, isopropoxy, n-butoxy, tert-butoxy and the like.

The term “aryl” means a monovalent mono- or bicyclic unsubstituted aromatic

hydrocarbon ring, such as phenyl or naphthyl, with phenyl being preferred.

The term “heterocycloalkyl” refers to a 4 to 6 membered monocyclic saturated
ring containing 3 to 5 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 mopholinyl, thiopyranyl or tetrahydropyranyl.



containing fromone to six carbon atons, such as
met hyl , ethyl, n-propyl, isopropyl, nbutyl, sec-butyl,

WO s@b003gk9 tert-butyl, n-pentyl, n-hexyl and tPer/EP1065/006807
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The term "cycl oal kyl " means a cycl o | ower al kyl
substituent which designates a lonoval ent

unsubstituted 3- to 6-nenbered saturated carbocylic

hydr oc aFlisdermi“heferoanemefia ieg” pekefseorgdonymelenai ky b membered

it \ . I
SR o S AP ine YL O K UG hom 12
shetero gbame $eddcteddrorh thagroup cotsisting af kopggn gritrogerf @rswtfdr. Among
BORLeEtpaL AL AL HABLA NSl BB B
rfubanybetc. tert-butoxy and the like. The term"aryl"

means a nonoval ent nono- or bicyclic unsubstituted

aromat i 'fh{/‘ﬁ)éﬂ-é g?ﬁcﬁ&ﬂﬁd |5 geség?ﬂ% é%?%a?%? né’)ldo%[kyp’aag RLAYdd above.

wi t h phen g preferred
"heterocycloal kyl" refers to a 4 to 6 membered
nonocy cHhectesat loveer eliylenegdesignetas nidivaleat sapurstedatright or branch

AU QP AR 2B6n a{bsaefmnb&ﬁﬂigmgm ofelEGt &9}) § ?“&fkﬁﬁ g

group ‘consi sting of oxygen, Hitrogen or su
the preferred heterocyclic alkyl groups are included

mophol i FA termnraspy stitgredtleveriidensp dereips 2 Iper aléylene
ﬁ%@t‘h@lgtrag R &atfd RS einbEHR! subbitufed! fé@éfﬁj)lg B{on%sﬁ&tiﬁlted, with a
menber ed_nmonoCyclic heteroaromatic ring contalning

fqagpexy redicd. carbon atoms and from1 to 2 hetero atons

sel ected fromthe group consisting of oxygen, nitrogen

or sulf tﬁH@ 1o Gfufsd 18el AT, At€s PP Syl

are inc Jﬁg tﬁﬁ%p e%yf,lﬁﬁ%oagoﬁgﬁ pyf%ggﬁyli © yiene
substituent substituted, preferably monosubstituted, with a hydroxy group. Where an
amido substituted lower alkylene is used, this designates a lower alkylene substituent as

set forth hereinbefore substituted with an amido substituent.

The term “mono- or di- halo substituted lower alkylene” designates a lower
alkylene substituent which is either mono-substituted or di-substituted on one or two

carbon atoms of the lower alkylene chain.

' The term “amino substituted lower alkylene” designates a lower alkylene
substituent which is substituted, preferably monosubstituted, with an amino group. The
term amino substituted lower alkylene designates that 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 amine group, the substituent is a “di-

lower alkyl amino group.”

The term “amido substituted lower alkylene” designates a lower alkylene

substituent as hereinbefore defined substituted on one position with an amido group.”

The term “aryloxy” designates an aryloxy substituent where aryl is as above. The
preferred aryl group is phenyl and the preferred aryloxy is phenoxy.

The term “pharmaceutically acceptable salts” refers to conventional acid-

addition salts that retain the biological effectiveness and properties of the compounds of
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RPoR et s i g RS dSysed 9t g ods such as p
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| 1gpBdsc Kﬂ;t BoRabiligy ahd mlm@bﬂtoxﬂpbmss @b@e igh, Ut @Ghsel et al,,
| ower al kyl esig ower, al ky

Kheerpeesrd i e e Zgdig kzw SJﬁfeé'fSéPTgEf@, 1995) at pp. 196 and

nMuesyhstituted, with an am no group. The term am no
substituted | ower al kyl ene desi gnates that the am no

rou n the .am no | gwer al kyl ene may be substit uted
By 1" orl B2 GHaresan iy RGrBao (it cONBoEASEoHpBHE IBhRE Prepared

from a compound of the formula II:

OHC

X
I1
Va
N

The compound of formula IT is converted to the compound of formula I via the

following reaction scheme 1, wherein R; is as defined herein before.



al kyl group substitution, the term"nono- |ower alkyl
am no" is used. In the case of two | ower alkyl
W@ ewsiseent s on the nitrogen atom of the am NRECHER2PS/006807
the substituent is a "dilower alkyl amno group.” The
term "am do substituted | ower -dbkyl ene" designates a
| ower al kyl ene substituent as hereinbefore defined
subgfi tuted on one position with ansagilo group." The
tegm "aryl oxyy sjgnates an aryl sljubsti tuent where

i's as a The preferrgd arylsgwoup is_phenyl 5

: ceutl y acceptable salts” r

to

i onal agqjdaddition salts that r n the
effecti veness and propertie he
conpqunds offormulae I, 11, Ill, IV and V d d are
for from suitabl e non-toxic or gani c o*"norganlc

acids. Sanple acid-addition salts include those
derived frominorgani c acids such as hydrgghloric
acid, hydrobrom c acid, hydroiodic acid, sulfuric
acid, \sul f aci d, phosphorlc acid and nlﬁrlc aci d,
and th 7ddri ved fron1organ|c aci ds such a
pt ol uenestyd ic acid, all }% |d nethé
acid, oxalic &cid, succihic

el
C|tr|c aci'd,
acid, lacticzg]d, funaLLc_ach, and the Iike. Thed
chem cal -@ ation of a pharmaceutical conpound
(i.e., drug) e a salt is a technique well kno
phar maceut i cal cHen1sts to obtain inproved physic
and chem cal §\-0|I|ty, hygroscopicity, flowability
and solubility of compounds. See, e.g., H Ansel etNg
al ., PharmaceuYical Dosage Forms and Drug Delivery I
Systens (6th Ed. 1995) at pp. 196 and

scheme 1

In accordance with this invention, the compound of formula II is reacted with
5 the compound of formula ITI-A (rhodanine (2-thioxo-4-thiazolidinone)) via a
Knoevenegel reaction to produce the compound of formula IV. Any of the conditions
conventional in carrying out Knoevenegel reaction can be utilized in carrying out this
condensation. Generally, this 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
10 substituted thiazolidine of formula IV is treated with a methylating agent to methylate the
thio group on the compound of formula IV 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
15 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
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converted to the conpound of formula | via the

foll owi ng reaction scheme 1, wiérein Rl is as defined
herein before.lV schene 1 In accordance with th

faryaa Vbis, antameing eng suerests dopyentioaally used ip @@meé@bwttlﬁon ofa
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|azo |non via a Knoevenege

pmbodqrmntx tblsmubetdueom h@atrmdﬁmﬁ il reseting thewompoynd apfpreppula VI
the Q&h@{)&?cz gﬁ@pﬁ‘lﬁﬂt\}’ Hﬂglle E&exﬁérorf 'cBﬂve%'tiBnal solvent such as

noeveneg i'on can be-utilized in carrying out
atrtenitdndGasertllp this Gauaemis cprriedrivg in thepresence of ap amingbpse such

gy% %ﬁn{ﬁﬂgqﬁé an erature in the presence of alkali

"acetic acid. In the next step of
this synthesis, the resulting substituted thiazolidine
of formula IVis treated with a nethylating agent to

met hyl gfﬁethte hehdrHafd 4hO U(B)m?&%ﬁ({@f fSﬂHHHlI 'Egn Bé Flfe?éf&l |bz réatting the

to produce the conpound ornmula V. erre
wemippiiad phfpreaugdnl with 4 mmmtnldaﬁéh hmglaf eact ionis
carried out in an organic am ne base such as
di i sopropyl ethylamne (DIEA). In carrying out this
reaction, tenperature and pressure are not critica
and this reaction can be carri d ou room

tenperature and atnospheric p . In fact, in
carrying out this reactlon z y of the

The reaction of the compound of formula VII with the compound of formula II
using Knoevenegal condensation to produce the compound of formula I, is carried out in
an organic solvent such as benzene or toluene at high temperature of from 100°C to
200°C in a closed system. In this manner, this reaction is carried out under high
temperatures and pressure. The compound of formula VII can be directly formed by

direct replacement through reacting the compound of the formula

R1"_NH2 VI

wherein R; is as above,

with a compound of the formula III-A. The replacement reaction is generally
carried out in the presence of mercuric chloride. This reaction is carried out in an inert
organic solvent. Any conventional inert organic solvent such as acetonitrile, methylene
chloride, etc. can be utilized. In carrying out this reaction, an amine base, such as
diisoproprylethylamine, 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
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formula VI to produce the conpound of fornmula I. The

compound of fornula VI is an ami¥e and any neans

conventionally used in amne substitution of a

rﬁsﬁwxq AR 6a15YiBE Ut B Kactipse any sorvantiqnahmethad efierlacing a mercapto
@ﬁ%’w@cﬂan FhifE L] BaRGSew th one enbodi nent, this

sub itution is carried out by reacting the conpound

of formula VI with the conpound of fornmula V in the

presence of a conventional solvent such as

acetonitrjle. Gener hi

in the Brtb% exppoEd rgﬁ,\go ]tﬁylgfg);ege CLllé 2)51511\S;hecrg 512 1|s ealg al?ol'{rte and X is a

Cﬂyd%&ﬁrlewﬂ ﬁkﬁyﬁeame@@cor@bddae it beprePand frdnh CheCRrRBIIing

formula | ‘can be prepa y re g.the conpou nd
oarmm@raﬁxglls ar ping 3qid ast%gﬁbqsiﬁaﬁ@? wi énfaé!?a#ﬂ'{‘ al bpghydride. On the
r SRELRAA, Qfesé ﬁ‘ﬁir&}@ﬂ@%ﬁﬂkﬁ@né‘ QPR dYdn M ﬁﬂépirla@ for the
conpound._ of formnul usl ng Knoevenegal . condensati on .
{OTISFRAASERS Ei3BO @@qbeesﬂmc’élf estepy byt eduetion; Witk jppmqlyginum hydride.

| RedRiRtion BRRCEs HELyHRle b A58 A thelebieN® Alydr
hi gh tenperature %f ff@ﬂ?loooc to%g%gbc in § closec?roXygroup

s’%@ eaduction shaudd fake place befpresercingthespmroungd of fagnya VI with the

YT sbSmekat ures and pressure. The conpound of
for (fa VIl can be directly formed by direct

repl acenent through reacting the conpound of the
formula R, -NH, VI wherein Rl is as above,

On the other hand, where in the compound of formula VI, Ryis R;X- and X isa

carboxy lower alkylene, amido lower alkylene or imido lower alkylene, these compounds
can be directly converted to the compound of formula I by reacting the corresponding
compound of formula VI with the compound of formula V or the compound of formula
III-A as described above.

In the compounds of formula I, N-oxides can be formed from a nitrogen atom
in a nitrogen containing ring in the substituent which either is contained in the ring ®
or formed by the substituents Rs, Rs and R;, These N-oxides can be produced from such
a tertiary ring nitrogen atom by oxidation. Any conventional method of oxidizing a

tertiary nitrogen atom to an N-oxide can be utilized. The preferred oxidizing agent is
meta-chloroperbenzoic acid (MCPBA).

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

agents” or “agents.”
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inert organic solvent. Any conventional inert organic
sol vent such as acetonitrile, ﬁﬁrhylene chloride, etc.

can be_utilized., In carryln out, this reacti.on,

am ne Bathe casqpitegenss thet asP ‘ﬂﬁ’ w%%%r%tﬁ?cﬂﬁv thasé lallef in the art
kifht GRE fybitSreRuinpblihds a[rﬁias‘élté Ay etiSTR Bl t&rpsid or polymorphic
pressure are not critijc and this reaﬁiyon can, g

gorms @lbof)w}plc]agrqlg@ﬁflgcgy?ﬁgq ég%ﬁ:gpe of the present invention and
§§Q§@£ﬁ§ﬁhﬁ@gessure In carrying out this reaction,

any conventional nethod of replacing a nmercapto group

with an am ne can be utilized. In the conpound of
formul a_VI whereg is, RRX, where R2i.s as abqve and X
i s a hydespgulicsliis etieatiy w@ﬁ@ntwﬁ@seécew{m ﬂlf‘a‘ﬂ"%lon may be

REEPRY Bt BlsOIk{ REdiGRE b TRt cﬁf%%;lﬂatﬁﬁi SBh@prctsin/kéhases CDK1.
acid esters by reduction with an alkali netal
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Bl h@éi?imﬁyeﬁﬁﬁorcﬁr@v@ﬁs dPé' 8%&%@:1{1915 ofzh&lkaryouc cell, e.g., a
correspondi ng cyano carb Eﬁ'/n ic acid ester

meafpeelion wieehplnt ¢ flungalicelhinnd i wpetiveder lmdastipdntiiy, o,
ggggﬁgﬁwﬁggﬁ%%@ggngﬁpup to an amno group and the

ester to ydroxy group. This reduction should take

pl ace before reacting the conmpound of formula VT with

the conpound of fornula V. Ch the other hand, where in

the corpeampuat of vgiven ageyf tharyilkcorgexpong g sich an gmount will vary

gle@&a%% k fac@ri‘édcﬁ Q?the%kt@&lér%%oﬁhﬁydﬁﬁ& Qhndittind@d its

ene t hese conpounds carf di rectl

cse‘rwér,tth@ldte@ﬂwﬂége visisbtirrd te subtschen ost Hb%ﬁeflé’ééfteii‘ﬁg‘mf thit can
GRVLERPR0EL Phtinely determined in a manner known in the art according to the

particular circumstances surrounding the case, including, e.g., the specific agent being
administered, the route of administration, the condition being treated, and the subject or
host being treated. “Treating” is intended to mean at least 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 yvet 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 96/14843. These properties may be
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froma nitrogen atomin a nltro%en containing ring in

the substituent which either ird9%ontained in the ring

or formed by the substituents R5, R and R7 These

Nsses@re@efgr campbe byusing oad of Fusse offdi biolegieal testing prqsgdures set outin
d& sq)teg)qg, by oxi dation. Any conventional nethod of

oxi di'zi'ng a tertiary nitrogen atomto an N-oxide can

be utilized. The preferred oxidizing agent is

met - chl or oper benzoi ¢ _acid (MCPBA). Pharmaceuti
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such conpounds oI [ Such_conpounds
erowdiment ofithe phmmcetguakcgmp&ﬁlalon@te%@pptl@gveé% ¢f the inventive
Za Eeﬁﬁc% éﬂ?pﬁ‘o{;lﬁ&? &% tp?oxh&%ﬁiefh calid @&{eﬁi/sq{ﬁolﬂ%g aBEIprYferative

I agents se O ents that are
sbilitpsBy | etfﬁcasmsm bhafﬁlsf E@nleabylevﬂb@ewhlﬁg prelderafion jpankbipited, or

th a#roﬂ@c{a THNE %ﬁ?&l&ﬁ@?@ﬁ%ﬁaéa% At t&)s@%ﬁﬂ( hﬁﬁrobﬂate for the

ererit- crys phi c orns
anede ot adindieitragobe. gwplarﬁrmera}m Ogelcﬂdéllnﬁtrﬁh@l pr es ent
i nvention and specified fornulas. Therapeutically
effective anobunts of the active agents of the

I nventi on; YA agent can be administered in conventional dosage form prepared
by combining a therapeutically effective amount of an agent (e.g., a compound of
formula I) as an active ingredient with appropriate 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, hydroxypropylmethylcellulose, methyl methacrylate
and the like.

A variety of pharmaceutical forms can be employed. Thus, if a solid carrier is
used, the preparation can be tableted, placed in a hard gelatin capsule in powder or pellet
form or in the form of a troche or lozenge. The amount of solid carrier may vary. Ifa
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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formulated in a conventional manner using one or more physiologically acceptable

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 oral ingestion
by a patient to be treated. Pharmaceutical preparations for oral use can be obtained using
a solid excipient in admixture with the active ingredient (agent), optionally grinding the
resulting mixture, and processing the mixture of granules after adding suitable auxiliaries,

if desired, to obtain tablets or dragee cores.

The following examples and references are provided to aid the understanding of the

present invention, the true scope of which is set forth in the appended claims.
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measured by known nethods, for exanple by using whole
cell cultures in an MIT assay.-%4he activity of the
i nventive agents as. nodul ators of CDKI protein kinase
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The suspension of 6-quinolinecarboxaldehyde (6 g, 38 mmol), rhodanine (2-
thioxo-4-thiazolidinone) (5.08 g, 38 mmol) and sodium acetate (12.5 g, 152 mmol) in
acetic acid (50 mL) was stirred under reflux for 12 h. After cooling to room temperature,
water (150 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 (10.2 g,
98%) as a yellow solid. LC-MS m/e 273 (MH).

The suspension of 5-[1-quinolin-6-yl-meth-(Z)-ylidene]-2-thioxo-thiazolidin-
4-one (10.2 g, 37.5 mmol), iodomethane (4.65 mL, 75 mmol) and DIEA (N,N-
diisopropylethylamine) (9.8 mL, 56.3 mmol) in anhydrous ethanol (100 mL) was stirred
at room temperature for 12 h. After adding water (200 mL), the solid was collected by
filtration, washed with water and dried to obtain 2-methylsulfanyl-5-[1-quinolin-6-yl-
meth-(Z)-ylidene]-thiazol-4-one (8.76 g, 82%) as a grey solid. LC-MS m/e 287 (MH™).



control |l ed. These conpositions are prepared in
uni t -dosage form appropriate for the node of

WwW@dove/00282y at i on, e.g., parenteral or oral PCT/EP2005/006807
adm ni stration. An inventive agent can be adm ni stered
in conventional dosage form prefared by conbining a
therapeutically effective anobunt of an agent (e.g., a
compound of formula |I) as an active ingredient with
appropriate pharnaceutical carriers or diluents
accor di ; ' -pr indNSSE _N; 1% «(Z)-
ey RSO E R 2R TLSoR BUBA e 0
dﬁ@%@ﬁhﬁ%ﬁokﬁ@nﬁngredients as appropriate to the
desired preparation. The pharnmaceutical carrier
enpl oy erhdW@yndgioRi ot DahetByBAdi- 9] 1L juiitkith-6 FXBH9h 7). yRAene] -
solid carriers are | actose, sucrose, talc, ‘gelatin,

5 argwsﬂ-ir@@@ {exampiestsh 3.0 Srilyh BNkl thicPhene @,ethwg amined 24, 41.0
af di i i@ ool | i
o qils Gyt COIATA S0 e 7L Gl 8 fpkofirile (30 mL)
tWas stigtied juagerort 887 fasde badfter epoling éo raome tenppdratyre fthe solid was

tdioﬁ@&t@& ﬁ?ﬁﬁra‘ﬁ%h%&sﬁkd mﬁvmj[tﬁ@b& BFa%{JnitrﬁéJ%}i &'f-ii:d. Flash

gl yceryl® nonostearate or ¢ gcerg I stearate al one or
Vq}w%matcmphyémqu@pqa@eb@bg 0-400 mesh, 0%-10% methanol in methylene
F . I r .

O e v PR | P el 6 ylmets
dptybigene]-tireael-4-ohe 2.3 8 6780 )asrdight yallowsobid; LE-MES m/e 352 (MH).
preparati on can be tableted, placed in a hard gelatin
capsule in powder or pellet formor in the formof a
troch? or | ozenge. The anmount of solid carrier nay

a

2-Pentylamino-5-[1-quinolin-6-yl-meth-(Z)-ylidene] -thiazol-4-one

N~
15
Similar procedure as described in example 1b was used, starting from 2-
methylsulfanyl-5-[1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one, pentylamine and
DIEA to give 2-pentylamino-5-[1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one. LC-
MS m/e 326 (MH+).
20



liquid carrier is used, the preparation will be in the
formof syrup, emulsion, soft gelatin capsule, sterile

WO 2goe00mRd e sol uti on or suspension in an anpouPEr/BP2005/006807
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vial or non-aqueous liquid suspenS|on To obtain a
stabl e water-sol ubl e dose form?3a pharnmaceutically
acceptable salt of an inventive agent can be dissolved
2 ueous solution of an organic or inorganic
acid. If a soluble salt formis not available, the

ageni-MRihoR§- pﬂﬂeﬁﬁpleﬂ@ﬁrﬂlﬂo]as—‘{w@ﬁﬁlﬁl 695 alevte(Z)-flidene] -thiazol-4-

combi nati ons ‘of cosolvents. It wll be appreciated
PR&t the actual dosages of the agents used in the
conpositions of this invention will vary according to

the particul ar conplzx bei ng used, the particular
conposition formul a t he node of adm ni stration and
the particul ar S|te host and di sease bei ng treated.

Opti mal dosages for # en set of conditions can be
ascertai ned by those

led in the art using
conventi onal dosage det&rm nation tests in view of the
experinmental data for an\agent. ,.%npositions of
the invention may be manufac gd i h manners generally
known for preparing pharmacetti cgl—gQnpositions, e.g.,
usi ng conventional techniques suc m Xi ng,
di ssol vi ng, granul ati ng, dragee-naki [
ermul si fyi ng, encapsul ating, entrapq
| yophi l'i zi ng. Pharmaceuti cal conpos
formul ated in a conventional manner Y¥sSI Ny, one or nore
physi ol ogi cal |y acceptable carriers, 'whi ¢h may be
sel ected from excipients and auxiliarl-— t hat
facilitate processing of

Similar procedure as described in example 1b was used, starting from 2-
methylsulfanyl-5-[ 1-quinolin-6-yl-meth-(Z)-ylidene] -thiazol-4-one, 4-methoxy-phenyl-
ethyl amine and DIEA to give 2-[2-(4-methoxy-phenyl)-ethylamino]-5-[1-quinolin-6-yl-
meth-(Z)-ylidene]-thiazol-4-one. LC-MS m/e 390 (MH™M).

Example 4

2-[2-(3-Methoxy-phenyl)-ethylamino]-5-[1-quinolin-6-yl-meth-(Z)-ylidene] -thiazol-4-

one

\
el
N 0
N—(
H Ve



the active conpounds into preparations which can be
used pharnmaceutically. For oral admnistration, the

weompowsds can be formulated readily by conbi nPCIYEP1v€5/006807
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conmpounds with pharmaceutically acceptable carriers

known in the art. Such carrier@4enabl e the conmpounds

of the invention to be formul ated as, tablets, pills

dr ageeSimiagprosesire 95 deseribed iy exagmple yP Uigs usedy ﬁ?‘ﬁné?mn 2-

SHSRANHAPS5 AN ut{finl 6 KR metR Z Pfialenb PERSL-QbrRY2-23-Methoxy-
at?gntatg'bgﬂgﬁea g -§Pﬁ§r (dggtlga preparat?dﬁs forXy

henylLebybaminsang B T @aSr g amethcry Rbeay! piethprianyipo]-5-[1-
ﬁgiﬂdh‘h% et ( d>h iRAL] WEadNGL SR BOIME AJEBO) (MH™).
tronally grin the resulting mxture, and
processing the n1xture of granul es after adding
suitable auxiliaries, if desired, to obtain tablets or
dager £ores. The fol l owi ng exanpl es and references
éFe—%FEVided to aid the understanding of the present
B e%o T@péqlz)%g tpré;gﬂ%%@g ﬂ]pp E[‘]?ﬂulr?ohsneé-y{ ?r{etdlg— (k)rlyﬁc{e%e] -
2t kdi-gpden- 2-yl met hyl ) - am no] - 5-[| - qui nol i n- 6-yl -
h-(Z)-ylidene]-thiazol -4-one Preparation of
2-met hyl sul fanyl -5-1 - qui noli n-6-yl-neth-(2)-ylidene]-
t hi azol - 4-one The\susy on of
6- qui nol i necar boxal det . 38 nmol ), rhodani ne
(2- thioxo-4-thiazolidiwe .08 g, 38 mmol ) and

@tic acid (50
m.) was stirred under __%? hY After cooling
to room tenperature, H

Similar procedure as described in example 1b was used, starting from 2-
methylsulfanyl-5-[ 1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one, 2-(2,5-dimethoxy-
phenyl ethylamine and DIEA to give 2-[2-(2,5-dimethoxy-phenyl)-ethylamino]-5-[1-
quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one. LC-MS m/e 378 (MH™).

Example 6

2-[(Furan-2-ylmethyl)-amino]-5-[1-quinolin-6-yl-meth-(Z)-ylidene] -thiazol-4-one

N



water (150 nlL) was added. The solid was coll ected by
filtration, washed with water and dried to obtain

w®24o6opsenol i n- 6-yl - et h- (Z) -yl i dene] - 2- t hi oxoPCTYER2005/006807
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din-4-one (10.2 g, 98% as a yellow solid. LCM nife
273 (M) . The suspensi on of -33-
[l1-quinolin-6-yl-meth-(2)-ylidene]

- 2-t hi %@ etrmraqumrﬂasrdesmb@ﬁén @1@1@6 &b wayuspdpgigting from 2-

- nbJ- ne, furfurylamine an
Irl\llggﬁgglg%%pysgtﬂ r%gtﬁldl‘i‘n 6- ?ﬁrﬂ&ﬁl@) -Ang Q gﬁ‘aﬁﬁ\ltl o e, furfurylamine and

56.

@i Zel(Arraai2 xlm@lYHtamwa% 5sE11 ﬁ%ahlaﬁ Sfldaﬁh (Z)-ylidene]-
tﬁﬁp&[@&ﬁl{ gcf{gf S /e 336 (Mrer adding water (200 ni), the
solid was collected by filtration, washed with water
and dried to obtain
2-nmet hyl sul fanyl -5-[1-quinolin-6-ylnmeth-( Z)-ylidene]
Bxampled - 4- one (8.76 g, 82% as a grey solid. LC M
me 287 (MH). Preparation
of E{2B(Dﬂiyﬁﬁﬂlﬁéhz%ﬁﬁhﬁ@tﬁﬁie hAflo] I [1-qeidbiel6l-rRethl (Z)ylidene] -

depe] -t hi azol - 4-one The suspensi on of
Zhﬁ’é? Pgﬁl fanyl -5-[1-qui nol m6-yl -neth-(2)-ylidene]-
thi azol -4-one (exanple la, 3.0 g, 10.5 nmmol),
t hi ophene nethyl amne (2.4 g, 21. ) and
di i sopropyl et hyl am ne (DI EA) H%_%\P 21.0 mol ) in
acetonitrile (30 ni) n at 8Q0C for 12

h. After cooling tg der at e,y he solid was
collected by filtratio ashed with ajlittle bit of
acetonitrile and dr~ed. Flash chronat aphy (Merck
Silica gel 60, 230-400 nesh, 0% 10% nol in

nmet hyl ene chloride in 30 mn) afford

h- (2)-ylidene] -thiazol-4-one (2.5
yell ow solid: LC-M5S me 352 (MH)

Similar procedure as described in example 1b was used, starting from 2-
methylsulfanyl-5-[1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one, (2,3-Dihydro-
benzofuran-5-ylmethyl) amine and DIEA to give 2-[(2,3-dihydro-benzofuran-5-
ylmethyl)-amino]-5-[1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one. LC-MS m/e 388
(MH").

Example 8

2-[(Benzo[1,3]dioxol-5-ylmethyl)-amino] -5-[ 1~quinolin-6-yl-meth-(Z)-ylidene]-

i
ioQ

thiazol-4-one



Exanpl e 2 2-Pentyl am no-5- [I-quinolin-6-yl-nmeth-(2)
-ylidene] -thiazol-4-one Simlar procedure as

wale®eioidsed i n exanple Ib was used, starting frBOT/EP2005/006807
met hyl sul f anyl -5-[1 - qui nol i n- 6- yI met h- (Z) -yli dene]
-t hi azol - 4-one, pentyl anmine and®Bl EA to give
2-pentyl am no-5-[1-quinolin-6-yl-neth-(2)- Ildenek;th&
azol - 4Sundar promdury as @%m@ﬁ/myxanml%\h&ms ped, starting from 2-
%r?eﬂgﬁs ?P%‘-glﬁlﬂﬁ{b‘ﬁ'n)& C}Dﬁideng] ~thiazol- 4 -one, benzo[1,3]dioxol-5-

-yli hi azol one

mthﬁlranpneeedl DMBA 4 gwegdﬁbe@é@ pﬂd@%%Ykn?thwlﬁ%@'
£7)- Ydried MH*
ek LR £ BRIV, S P IO mig P90, 0ED)
5 4-met hoxy-phenyl ethyl am ne and DIEA to give
2-[ 2- (4- nmet hoxy- phenyl ) - et hyl am no] -5-[1-qui nol i n-6-yl
thfe &) -yl idene] -thiazol-4-one. LCGM nme 390
anple 4 2-

2- (3- Met hoxy- phen - et hyl. am no] - 5- ) .

hizé%ﬁthom )re%mfapz ﬁ1 ama%ohr!rwh%rh-ﬁz%yhdenel ~thiazol-4-
gSi m | ar procedure as described in exanple Ib was

used, starting from 2- nethyl sul fanyl -

[lI-quinolin-6-yl-meth-(2Z)-ylidene] -thiazol-4-one,

2- ( 3- Met hoxyphenyl ) - | agine and DI EA to give
2-[ 2- (3- nmet hoxy- phen am no] -5-[1 qui nol i n-
6-yl-meth-(2)-ylidene hi azol - 4-one. LC-M5 me 390
(M) . N o

2

N
ST
N
10 Similar procedure as described in example 1b was used, starting from 2-

methylsulfanyl-5-[ 1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one, 2- (2-Ethoxy-
phenyl)-ethylamine and DIEA to give 2- [2-(2-ethoxy-phenyl)-ethylamino]-5-[1-
quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one. LC-MS m/e 404 (MH").

15 Example 10

2-(2-Methoxy-benzylamino)-5-[1-quinolin-6-yl-meth-(Z) -ylidene] -thiazol-4-one

O
H N
i
&g E
O
/
N



Exanpl e 5
2-[2-(2, 5- D net hoxy- phenyl ) - et hyl am no] -5-[1 - qui nol i n-

WG 2006/0mseh- ( Z) - yUdene] - thiazol -4-one Simlar PCDERZNF/E@6807
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as described in exanple Ib was used, starting from 2-
met hyl sul f anyl - 5- [I-qU|noI|n -6/ yl-neth (2)-ylidene]

-t hi azq| one, 2- hoxyphe et hyl am ne _and
DIEA t 8 11:5;11 rocedure as deSCI'lbnEtin exarr?p el Was use3c/1 starting from 2-

SndiiyléAfany 1d5J[fEIc#ﬂ| oDiledtr- 62 Py RAE t-lL el NMetioxy-
6- Eﬁ-l%,math Z?Eg% Iﬁi(%%gil -thi gzo)lhsvl P?;l?_z(%:- cg%ie 37§
@ amipg ape IDIES to give CHdraad QXXrbﬁwrﬁﬂl)lo )-arhl rigginelig-6-yl-meth-
LﬂH&é&‘ﬁl JRiaf514-o R T MSSh/e)376 dRnEd).
i azol - 4-oneSi m ar procedure as described in
exanple I b was used, starting from 2-
nmet hyl sul f anyl - 5- [I-quinolin 6-yl-nmeth-(2)-ylidene]

ggh Foli- 4- one, furfurylam ne and DI EA to give
(%uran 2- ylnethyl) am no] -5-[1 -qui nolin-6-yl-meth-(

Z) nzf;rdegioxy— eny ethyél‘ranglrr]lg 51'[?—qu1nc§ﬁn-6-y?—me(tm3—ylidene] -thiazol-4-

%hg(z 3- Di hydr o- benzof uran-5-yl net hyl ) -am no] - 5-
[l1-quinolin-6-yl-meth-(2Z)-ylidene] thiazol-4-one
Sim | ar procedure as descri bed in exanQ;e I b was used,
starting from 2- nethylsulfany
[1-quinolin-6-yl-meth-(2)- yI|d / - tfhi azol - 4- one,
(2,3-D hydrobenzofura@ 5-yl gt hyl*} ine and DIEA to
give 2-[(2, 3-di hydro- ur an- 5-

Similar procedure as described in example 1b was used, starting from 2-
methylsulfanyl-5-1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one, 2-(2-methoxy-
phenyl)-ethylamine and DIEA to give 2-[ 2-(2-methoxy-phenyl)-ethylamino]-5-[1-
quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one. LC-MS m/e 390 (MH™).

Example 12

2-((8)-1-Hydroxymethyl-2-phenyl-ethylamino)-5-[ 1-quinolin-6-yl-meth-(Z)-ylidene] -
thiazol-4-one

O
H N
i
o S \

HO

N



yl met hyl)-am no] -5-[1-quinolin-6-yl-nmeth-(2Z)-ylidene]-
t hi azol -4-one. LCG-Ms nle 388 (MH). Exanple 8 2-

wQ e@enaxs294 1, 3] di oxol -5-yl nethyl) -am no] -5- PCT/EP2005/006807

10
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[1-quinolin-6-yl-meth- (2)- ylldene] -

t hi azol - 4-oneSi m | ar procedure 28s described in exanple
I b was used, starting n12 netq yl sul fanyl - 5-

[1-qui Sunia. Peogﬂduﬁee%srfleecz) i eperEe Lk WF‘%‘Z%?Fl arging from 2-

*?ﬁ‘éﬂﬁ%s&tian 5. 1 ﬁloié 6yl H@%HWZ) 188 2o lhe!l @)aLve
enzo i oxol - 5-yl nEt arnlno ﬂ@k%§|n0|ln-

&y Iwcmeﬂwt 2)pls¢pvld%th1é1]mmtqﬂna1 O 2- exypyhyl-2-
Q:MEH 1) 8- A -4ainbBa 6271 Fa iR XY HH&H] Ih Rl 41VA-8AE MO MS m/e
i;ﬁ ui nol i n- @’%ﬂn nh%EZ) yxlagﬁe?%ﬂthlazo | -4- one "
ﬁ{ Nprocedure as described in exanple b was used,
startlng from2-
nmet hyl sul fanyl -5-[1-quinolin-6-yl-nmeth-(2)-ylidene]-th
iazol-4éone, 2- (2- Et hoxyphenyl ) - et hyl am ne and DI EA
a.
2-[2-(2-et hoxy-phenyl)-ethyl am no] -5-[1 qui noli n-
@%B&%hri 1dioxbl- B%@féﬁlzylaéﬁb%qll = fhriSlEh- 6chn§éalnz¢yl4@e41e ~thiazol-
Met hoxy- benzyl am no) - 5-
ﬁim%U|noI|n 6 yI neth- (2)-ylidene]
-thiazol -4-oneSim | ar procedure as described in
exanple Ib was used, starting from 2-

met hyl sul fanyl -5- [ -qui nol i n, ‘II?PH yl i dene]
-t hi azol -4-one, 2-netho ylamneS

Similar procedure as described in example 1b was used, starting from 2-
methylsulfanyl-5-[ 1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one, 2-benzo[1,3]dioxol-
5-yl-ethylamine and DIEA to give (2-benzo[1,3]dioxol-5-yl-ethylamino)-5-[1-quinolin-
6-yl-meth-(Z)-ylidene]-thiazol-4-one. LC-MS m/e 404 (MH").

Example 14

2-[2-(4-Amino-phenyl)-ethylamino]-5-[1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-

H
D/\/ °
H,N

 one




and DIEA to give
2- (2- et hoxy- benzyl am no) - 5- [ | - qui nol i n- 6-yl - met h-

W@ Z)osphisdene] -t hiazol -4-one. LC-M5S me 376 ( MPEI/EP2005/006807
Exanpl e 11
2- [ 2- (2- Met hoxy- phenyl ) - et hyl a®no] - 5-[ | - qui nol i n- 6-yl
-neth-(Z)-ylidene]-thjazol-4- one Simlar procedure as
descri Bunilinpresedum e described i sxaample dhives nepds starving from 2-
rﬁ?&ﬁﬂ?’]klﬁlnlaﬁ ~Rindin: YRl -y deref-fidA)-4Vdred ino-
-thiaz ofé- E{ oﬁtha,ngn-(%l?- t hgxyE)hyezlglclI ) } E%liiﬁzéli glr#ﬂﬁéﬂ!ﬂammo
aheir FAthylagiiue agd [DIEA to give 2- [2-(4-amino-phenyl)-ethylamino]-5-[1-

2- ( 2-et hpxy-.ph L) - 1,n0] - Lgul NQLE Porrrt
SO Y o - B Ete, PO B3 D)
5 (MH). Exanple 12
I2'- (( g) -1 - HydLm(()gret IhyIOI 2- phenyl - et hyl am no) - 5-[ | - qui no
n- 67yl - met h- -ylidene]- thiazol-4-oneSimlar
;ﬁ%@@&ﬁ% as described in exanple Ib was used,
starting from 2-
et hpyridinf aplyéthafinag ei-bokiinobnyd-yimeth- (Z2y idenelethidzol-frone
i azol -4-one, (S)-I1hydroxynethyl- 2-phenyl -ethyl amn ne
and DIEA to give 2-((S)-I-hydroxypet hyr\l - 2-

phenyl - et hyl am no) - 5- N N~
[l1-quinolin-6-yl-nmeth-(2) 1 dene] - hi
LC-M5 mfe 390 (MH). Exbrrpl 13 2-(28
di oxol - 5-yl - et hyl anm) - F

[1-quinolm6-yl-neth-(2)-ylidene] -thiaZol-

zo?- 4- one.

Similar procedure as described in example 1b was used, starting from 2-
10 methylsulfanyl-5-[1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one, 2-pyridin-2-yl-
ethylamine and DIEA to give 2-(2-pyridin-2-yl-ethylamino)-5- 1-quinolin-6-yl-meth-
(Z)-ylidene]-thiazol-4-one. LC-MS m/e 361 (MH").

Example 16

15  2-(2-Pyridin-3-yl-ethylamino)-5-[1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one

o N
“@/V\(/
\ S

7

Similar procedure as described in example 1b was used, starting from 2-

methylsulfanyl-5-[1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one, 2-pyridin-3-yl-



4-one Sim |l ar procedure as described in exanple Ib was
used, starting from 2- nethyl sul fanyl -

W@ eoguoased i n-6-yl -nmeth-(2Z)-ylidene] -thiazol - 4PCHEP2005/006807
2-benzo [1,3] dioxol- 5-yl-ethylamne and DI EA to give
(2-benzo[ I, 3] di oxol - 5-yl - et hyl&3fi-no) - 5- [I-quinolin-
6-yl-nmeth-(2)-ylidene] -thiazol-4-one. LCMS nie 4
¢tilemings TBA taigive 2-(2-pyridin-3-yl-ethylamino)-5-[1- qulnohn 6—y1 -meth-

h 2&&1 [1-quinolin-6-yl-
%g?%%eﬁ'ﬂﬂ g%}]gl] g{%l azo?l?%‘e%‘l Si +1§I ar procedure as
described in exanple Ib was used, starting from 2-

nmet hyl sul f anyl - 5- [I-quinoIin-6-y|-nEth-(Z)-yIidene]
E&Q&?EQ%‘4'OHG’ 2- (4- ani nophenyl )- et hyl am ne and DI EA

-am no- phenyl ) - et hyl am no] - 5-[.I qui nol.i n-
5 e ()Zl-ﬂlmhﬁn(zzyl— sthylaming)=3-Hi- agmpLa:%ﬂénetbdnglléﬁ%e 13thigzol-4-one
(M+) . Exanple 15 2-(2-Pyridin-2-yl-ethyl am no) - 5-
[I-quinolin-6-yl-meth-(2)-ylideng] -t‘lazol 4-one

Simlar procedure as described i glLed b was used,
starting from2- nethyl yI™=5-
[1-quinolin-6-yl-meth-( l'i dene] zol - 4- one,

2-pyridin-2-yl et hyl am ne d DIEA to gi
2-(2-pyridin-2-yl-ethylamno)-5-[1-q '-olln 6-yl - net h-
(Z2)-ylidene] -thiazol-4-one. LC M5
Exanpl e 16

Similar procedure as described in example 1b was used, starting from 2-
methylsulfanyl-5-[1-quinolin-6-yl-meth-(Z)-ylidene] -thiazol-4-one, 2-thiophen-2-yl-
ethylamine and DIEA to give 2-(2-thiophen-2-yl-ethylamino)-5-[1-quinolin-6-yl-meth-

10 (Z)-ylidene]-thiazol-4-one. LC-MS m/e 366 (MHM.

Example 18

2-[2-(3H-Imidazol-4-yl)-ethylamino] -5-[1-quinolin-6-yl-meth- (Z)-ylidene] -thiazol-4-

one

N
\_/
15
Similar procedure as described in example 1b was used, starting from 2-

methylsulfanyl-5-[ 1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one, 2-(3H-imidazol-4-



2-(2-Pyridin-3-yl-ethylam no)-5-[1-quinol m6-yl-neth-(
Z)-ylidene] -thiazol-4-one Simlar procedure as

wale®eioidsed i n exanple Ib was used, starting frBOT/EP2005/006807
met hyl sul fanyl -5-[1-quinolin-6-yl-nmeth-(2)-ylidene]-th
i azol - 4-one, 2- pyridin 3-yl et hylanmi ne and DI EA to give
2-(2-pyridin et hyl am no) -5-[1-qui nolin-6-y t h-
cflz)etly)rlamm@]nd@ﬁa\z@ give o Re(3H-gnj zw%ylseeihﬁwpmol 5- 1 [1-quinolin-6-

?-%PA LC-MS m/e 350 *

?( ﬁz)lglhden%ﬂ“f‘z t4h0rlleam no) -m-e I-g\ljlll_ln())l i n-6-yl-meth
-(2)-ylidene]-thiazol - 4 one Slnllar procedure as
described in exanple Ib was used, starting from 2-

~ gl fanyl -5- [I-quinolin-6-yl-meth-(2)-ylidene]
E%ﬁrg_%%i4 one, 2-thiophen-2-ylethylamne and DIEA to

5 % - (ePyrivdinpnd retrrlgmine) 17y | laavinelio-9-ylimefhi (orylidems] ythiagelr4rone
- (2)-ylidene] -thiazol-4-one. LC-M5 nle 366 (MH).
Exanpl e 18 2- [2-(3H~I m dazol - 4-yh) - ethylannD] - 5-
[l-quinolin-6-yl-nmeth-(2)-yl]j h - 4- one
Sinilar procedure as degcr¥ped I n exanpfe Ib was used,
starting from 2- S
met hyl sul fanyl -5-[1 - qui fn-6-yl-meth-H2Z) -yl i dene]
-thi azol -4-one, 2-(3i -imdazol-4-yl)-ethylam ne and
DI EA to give
2-[2-(3H i mdazol -4-yl) - et hyl am no]
yl -meth-(2)-ylidene]-thiazol -4-one.
(MH). Exanple 19 N
2-(2-Pyridin-4-yl-ethylamno)-5-[1-0
(2)-ylidene]-thiazol-4-orie

- qui nol i n- 6-
S nmle 350

10l i n- 6-yl - net h-

Similar procedure as described in example 1b was used, starting from 2-
methylsulfanyl-5-[ 1-quinolin-6-yl-meth-(Z)-ylidene] -thiazol-4-one, 2-pyridin-4-yl-
ethylamine and DIEA to give 2-(2-pyridin-4-yl-ethylamino)-5-[1-quinolin-6-yl-meth-

10  (Z)-ylidene]-thiazol-4-one. LC-MS m/e 361 (MH™).

Example 20

2-((R)-1-Hydroxymethyl-2-phenyl-ethylamino)-5-[1-quinolin-6-yl-meth-(Z)-ylidene] -

thiazol-4-one

HO

NS
15
Similar procedure as described in example 1b was used, starting from 2-
methylsulfanyl-5-[1-quinolin-6-yl-meth-(Z)-ylidene] -thiazol-4-one, (R)-1-
hydroxymethyl-2-phenyl-ethylamine and DIEA to give 2-((R)-1-hydroxymethyl-2-



Sim | ar procedure as described in exanple Ib was used,
starting from 2- nethyl sul fanyl -5-

W@ keogooased m 6-yl - met h~(Z) -yl i dene] -thiazol - 4- BOIEEP2005/006807
2-pyridin-4-ylethylam ne and DI EA to give
2-(2-pyridin-4-yl - et hyl ami no) =%2[I - qui nol i n- 6-yl - met h-
(Z2)-ylidene] -thiazol-4-one. LGNS me 361 (NHt).
Bheryteghytgnino)-5- [1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one. LC-MS m/e
%9é(ﬁﬁ{%;kydroxynetb.yl-2-pheny|-ethyknino)-5-[|-quino
['tn-6-yl-nmeth-(2)-ylidene]- thiazol-4-one Simlar
procedure as described in exanple |Ib was used,
starting from 2-

E?% iyl fanyl -5-[1 -quinolin-6-yl-neth-(Z)-ylidene]

-thirazol -4-one, (R -Ihydroxynethyl -

2-phenyl - et hyl ami ne and DIEA to_gi ve ) )

5 2 Eé}eqowé?Y&Wm)ﬁyhlz%ubﬁghwl-é%%(%?ﬁYhéﬁneétﬂ[ﬂiaZﬂtﬁ'%e
lin-6-yl-neth-(2)-ylidene]-thiazol-4-one. LGMS me
390 (M#) . Exanple 21 N
2-(2-Phenoxy-ethy|an1no)-5-[|-quhggéjn-. yl-meth-(2)-y
| i dene] -t hi azol -4-one Sinilar prdcedurd as descri bed

in exanple Ib was uses stagrrné frof 2N
rrethylsulfanyI-S-[I- FO- 6-yl - met h-(
i azol - 4-one, (2-phenoxyet hyl am ne and DLEA

2- (2- phenoxy- et hyl am no) -5-[ | - qui nol i n-
ylidene] -thiazol-4-one. LGM nfe 376 \\VL+)
22

Similar procedure as described in example 1b was used, starting from 2-
methylsulfanyl-5-[1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one, (2-phenoxy-
ethylamine and DIEA to give 2-(2-phenoxy-ethylamino)-5-[1-quinolin-6-yl-meth-(Z)-

10  ylidene]-thiazol-4-one. LC-MS m/e 376 (MH").

Example 22

2-((1R,25)-2-Phenyl-cyclopropylamino)-5-[1-quinolin-6-yl-meth-(Z)-ylidene] -thiazol-

4-one

N
15

Similar procedure as described in example 1b was used, starting from 2-

methylsulfanyl-5-[ 1-quinolin-6-yl-meth-(Z)-ylidene] -thiazol-4-one, trans-2-phenyl-



2-((I R 2S) - 2- Phenyl - cycl opr opyl am no) - 5-[ | - qui nol i n- 6-

yl -meth-(2)-ylidene]-thiazol- 4-one Simlar procedure
w@sgoodesxsed bed i n exanple | b was used, starti ngP€T/BP2085/006807

met hyl sul fanyl -5- [|-quinolin-6-yl-neth-(2Z)-ylidene]

-t hi azol -4-one, trans-2- phenylé?dopropylanine

hydr ochl oride and DIEA to

i Ro oy oyt DgNBA targived) (1R,25)-2-phenyl-
Eyéh ‘%&Fégﬂ?mﬂ%ﬂ;@ 2 Hﬁ'ﬁ ﬁ%&g Gf;ré)-m}%l %%eﬁ&l'tﬁﬁ%f £08B8:C-MS m/e 372

$MH")t hi ophen- 2 yl - et hyl ami no) -5-[| - qui nol i n-6-yl - et h
-(2)-ylidene]-thiazol-4-one Simlar procedure as
described in exanple Ib was used, starting from 2-
met hyl sul fanyl -5- [I-quinolin-6-yl-nmeth-(2Z)-ylidene]
5 Exémnpled@3- 4- one, |-t hi ophen-2-ylethylanine and DI EA to
gi ve

_%:(gllzt}uﬁéﬁh?g—lﬁgﬁ-&h%ﬁhmﬁ{ﬁyd- ﬁ‘i‘ﬁ))hé 6[-§71 Iﬁ&h gie)})éﬁd(@ﬁl\%_ht)‘nﬁ.ﬁblhél-one

azol ne. LC-'M5
Exanpl e 24
2- (thiazol - 2-yl ani no) - fol iAg |
ene] -thiazol-4-one Si ocedurg as described in
exanple I b was used, sta®ting frorms
nmet hyl sul fanyl -5-[1 - qui nol i n-
-thi azol - 4-one, thiazol-2-ylam neand Dl EA to give
2-(thiazol -2-ylam no)-5-[I|-qunolin-6 et h- (Z) -yh
"dene] -t hiazol -4- one. LCG-M5 nfe 339 +). Exanpl e
25

Similar procedure as described in example 1b was used, starting from 2-
methylsulfanyl-5-[1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one, 1-thiophen-2-yl-
10 ethylamine and DIEA to give 2-(1-thiophen-2-yl-ethylamino)-5-[1-quinolin-6-yl-meth-
(Z)-ylidene]-thiazol-4-one. LC-MS m/e 366 (MH").

Example 24

2-(thiazol-2-ylamino)-5-[1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one

o

Na
15

Similar procedure as described in example 1b was used, starting from 2-

methylsulfanyl-5-[1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one, thiazol-2-ylamine



2- (2- Hydroxy-|-thi ophen-2-yl -ethylam no)-5-[I|-quinolin

-6-yl-nmeth-(2)-ylidene]- thiazol -4-one Preparation of
WQ200g@0232y - | - t hi ophen-2-yl -ethyl am ne To t he SBCTIEPZING/006807

of sodi um borohydride (1.16g, 30.5 mml) in THF

(tetrahydrofuran) (25 nL) was-&dded

| -am no-t hi ophene-2-acetic acid (2.0g, 12.7 mol)

&ﬁd BIEA 00 ivag-(thiafdQ-ylhinénc - [it-fonobih-6- Peineth-(Z3- yk@e@e ]-thiazol-4-

&6?88#%% £§J¢% @gS nm.) was added dropw sely. The
H reflux for 18 h . after cooling
to the roomtenperature, nethanol (7 nL) was added to
stop the reaction. After renoval of solvent, 20%
Eotasgi%n1hydroxide (50 m.) was added. The m xture was
for 4h and extracted with nethylene chloride
(3 x 50 nL). The conbined organic |ayers were dried
5 QV@rHsddipHT-ibpHhe2-yi éthplemath)-%idquinotierd-ylanedh-(Z)-ylidene] -
acﬁg Fl ash chromat ography (Merck Silica gel 60,
2200-0RSh, 0% 10% et hanol in nethyl ene chloride in
30 mn afforded 2~hydr oxy- I-thiophen 2-yl -et hyl am ne

(1.3 g, 729% . Preparati of 2
(2-hydroxy-|-thiophen-ZIyP\ ylankpo)-é [l1-quinolin-6
-yl meth-( Z)-ylidene] -thigazol} en simlar

procedure as described in exanﬁl s used,
starting from 2- 5
met hyl sul fanyl -5-[ 1 -qui nolin-6-yl-nmeth-/(2)-ylidene]-th
I azol - 4-one, 2-hydroxy-|thiophen- 2-y
DIEA to give 2-
(2- hydr oxy- | -t hi ophen-2-yl - et hyl am n®
5-[l-quinolin-6-yl-meth-(2Z)-ylidene]-tfhia
LC-M5 mle 382 (MH). Na

Preparation of 2-hydroxy-1-thiophen-2-yl-ethylamine

10 To the solution of sodium borohydride (1.16g, 30.5 mmol) in THF
(tetrahydrofuran) (25 mL) was added 1-amino-thiophene-2-acetic acid (2.0g, 12.7
mmol). After cooling to 0°C, the solution of iodine (3.23 g, 12.7 mmol) in THF (25 mL)
was added dropwisely. The mixture was stirred at reflux for 18 h. after cooling to the
room temperature, methanol (7 mL) was added to stop the reaction. After removal of

15 solvent, 20% potassium hydroxide (50 mL) was added. The mixture was stirred for 4h
and extracted with methylene chloride (3 x 50 mL). The combined organic layers were
dried over sodium sulfate, filtered, and concentrated in vacuo. Flash chromatography
(Merck Silica gel 60, 70-230 mesh, 0%-10% methanol in methylene chloride in 30 min
afforded 2-hydroxy-1-thiophen-2-yl-ethylamine (1.3 g, 72%).

20

Preparation of 2- (2-hydroxy-1-thiophen-2-yl-ethylamino)-5-[ 1-quinolin-6-yl-
meth-(Z)-ylidene]-thiazol-4-one :



Exanmple 26 2- [(1,3,5-trinethyl-
| H pyrazol -4-yl nethyl) -am no] -5-

wQ eoguoased i n-6-yl -nmeth- (Z)- ylidene] -thiazol PEFBP®05/006807

10

15

Sim | ar procedure as described in exanple Ib was used,
starting from 2- -35-

met hyl sul fanyl -5-[1 -qui nolin-6-yl-neth-(2Z)-ylidene]

- t hi az dhed siomilay ptdcedyss-as desesibed/In ¢gample 1b was used, starting from 2-

gx{tﬁflggfaéylﬁ —ﬁ{gﬁ%/(%ﬂﬁ_ %5% )gl%giza_ g?) '@‘%\F ]tr}g}iﬁ{c}'f/'g-q ne mZ—rlllgjkoxy- 1-

thiophtn-gtyil-etiylamife yhd PEEAL$ Zive Y1 (bﬁyrbpxy—ﬂ topben-2-Yreghylamino)-

S @yRotnd b iR R A lone 1.CMS mfe 382 (MIT),

yl -meth-(2)-ylidene]-thiazol - 4-oneSimlar procedure
Exafthpdcad bed in exanple Ib was used, starting from 2-
nmet hyl sul fanyl -5-[1-qui nolin-6-yl-nmeth-(2)-ylidene]-th

[ l,-4- on -(4)- i i
R e IR o R L
6lidbndfrthiazél)-opt i dene] -t hi azol - 4-one. LC-MS mle 376
(MH). Exanmple 28 2-((R)-2-Hydroxy-

1- phenyl - et hyl am no) -5- [ 1:quinolin-6-yl-neth-
(2)-ylidene] -thiazol- 4-one Simlar procedure as

described in exanple Ib used, starting from 2-
N N
v/ H_<
ST
Ny

Similar procedure as described in example 1b was used, starting from 2-
methylsulfanyl-5- 1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one, (1,3,5-trimethyl-
1H-pyrazol-4-ylmethyl)-amine and DIEA to give 2-[(1,3,5-trimethyl-1H-pyrazol-4-
ylmethyl)-amino]-5-[1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one. LC-MS m/e 378
(MH™).

Example 27

2-((8)-2-Hydroxy- 1-phenyl-ethylamino)-5-[1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-

4-one

H
\\N \(/N O
S
N

HO

N



met hyl sul fanyl -5- [I ~qui nolin-6-yl-nmeth-(2Z)-ylidene]
-thiazol -4-one, (R)-(-)- phenylglycinol and DIEA to

W@ 2006/002829 PCT/EP2005/006807

10

15

2- ((R) - 2- hydr oxy-1 - phenyl - et hyl am no) -5-[1 - qui nol i n-
6-yl -meth-(2)-ylidene] -thiazol34-one. LC-M5 nfe 376
(MH) . Exanpl e 29 o |

N- ( 4- mm@uwpmmrwsmrib@émpwmwm WSper enting foan 2-
FiothyisdIhoROG 351%1011966 PXRA-G DAL Hia BT QLRI (35-

eSscCr i was used, st artl ng

n?bmglglmnpbam DEA[uo -8iE 2n SV A= fwdwmnkpherpbeﬂwarra@ﬁérﬁ [ puinolin-
e m@ﬁ+
a%r ocC I(?njieyéle a gﬁ%@gﬁat%ge&%gmnm )
N- (4 0x0- 5- qui nol i n- 6-yl met hyl ene-
4, 5-di hydro-thiazol -2-yl) -t hi ophene- 2-car boxam di ne.

1dHge 365 (M+). Exanple 30
%‘- ZS) - 2- Hydr oxy- i ndan- I-yI am no) - 5-[ | - qui nol in-6-

-meth-(2)-ylidene]-thj azol one m | ar e}gi1
a?s((Béé’cHV@@ém nPIE%El @aman lrgéalo @r%vlrmﬁgi? Jo Jéne -thiazol-
neghy! sul fanyl -5- [ -quinolin- 6 yl -met h-(Z) -yl i dene]

-thiazol - 4-one, (I R, 2S)-(-)-2- hydroxy-indan-1-yl am ne

and DIEA to give 2-((IR

>29S) - 2- hydr oxy-i ndan-1 -
[1-quinolin-6-yl-meth-
LC-M5 nfe 388 (M) . Exang
(4- Fl uor o- phenyl ) -1-hydroxy
[lI-quinolin-6-yl-meth- (Z) gylidene]

| am no] - 5-
- t|lhi azol - 4- one

Similar procedure as described in example 1b was used, starting from 2-
methylsulfanyl-5-[ 1-quinolin-6-yl-meth-(Z)-ylidene] ~thiazol-4-one, (R)-(-)-
phenylglycinol and DIEA to give 2-((R)-2-hydroxy-1-phenyl-ethylamino)-5-[1-quinolin-
6-yl-meth-(Z)-ylidene]-thiazol-4-one. LC-MS m/e 376 (MH").

Example 29

N-(4-Oxo-5-quinolin-6-ylmethylene-4,5-dihydro-thiazol-2-yl)-thiophene-2-

carboxamidine
H N °
MN /s N
S NH

Na



Preparation of
(R)-2-(4-fluoro-phenyl)-I~hydroxynet hyl - et hyl am ne To

wo b@esadsed i on of sodi um borohydride (0.48 g, 1BCI/EP2005/)06807

10

in THF (10 nL) was added D-4-fl uorophenyl al ani ne

(1., 5.5 nnDI) After coolln§7ro O0C, the solution

of iodine (1.4 g, 5.5 nmml) in THF 810 nm.) was added

dr opwi Signijar prneedmas&emb&é in exanpRle Lbvap wfedystantisg trogn 2-
3{)@ ﬁfangpﬁ’ Cgu raglﬁo@mtél RN ZRPRRLAL Hiifool- qsaﬂaam%p}{eze 2-

§@1

he reaction. ‘After renoval
aivaidamide hyslrochdo r@dﬁWd?T@)é\u t@eiVe- (Atoroviaquinghed- Ylmethylene-
r X +
R A T e TR R U
| ayers were dried over sodiumsulfate, filtered, and
ted in vacuo. Flash chromat ography (Nbrck
%%%higﬁgl 60, 70-230 nmesh, 0% 10% net hanol in
met hyl ene chloride in 30 mn afforded
eR(1 zészﬂizmzﬁymﬂ@nyl -ylamipg)d?-b ki &vhipethn{ Aeylidene] -thiazol-
gp S 9, 799 . Preparation of 2-
-2-(4-fluoro-phenyl)-1-hydroxymnet hyl - et hyl am no] -5
[IqU|noI|n- 6-yl-meth- (Z2)-ylidene] -thiazol-4-oneThe
simlar procedure as described in Bxamte |b was used,
starting from 2- methyl sul fan 74
[1-quinolin-6-yl-meth-(2)-ylidene
(R -2-(4-fl uorophenyO
D EA to give
2-[(R)-2-(4-fl uoro-phe ydr oxynme
-5- [1-quinolin-6-yl-nmeth- (Z)-yliden
-thi azol -4-one. LCVS me 408 (MH).

i azol - 4-one,
N t hyl am ne and

et hyl am no]

Similar procedure as described in example 1b was used, starting from 2-
methylsulfanyl-5-[1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one, (1R,2S)-(-)-2~
hydroxy-indan-1-ylamine and DIEA to give 2-((1R,2S)-2-hydroxy-indan-1-ylamino)-5-
[1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one. LC-MS m/e 388 (MH™).



2-[(R) -1 -(4-Fl uoro-phenyl)-2-hydroxy-ethylam no] -5-[1-
qgui nolin-6-yl-nmeth-(2)- ylidene] -thiazol-4-one

w@e@paomee on of PCT/EP2005/006807

10

15

20

(R)-2-(4~fl uoro-phenyl)-I-hydroxynet hyl -et hyl am ne To
the sol ution of sodi um borohydrfde (0.54 g, 14.2 mmol)

in THF (10 nL) was added D- 4- Fl uor ophenyl gl yci ne

(1.0g, 5.9 nmol). After cooling to O0C, the solution
OfxdnosliBe (1.5 9, 5.9 mmol) in THF (10 nL) was added

ropw sely. The m xture was stirred at reflux for 18 h

: e5_(£.50] 1 € ] JEELh (B .
O R ) SE B plis -yt meth
solviideneloddazebtonsi um hydroxi de (50 nl) was added.
The m xture was stirred for 4h and extracted with

met hyl ene chloride (3 x %0 nL). The conbi ned organic

| ayers were dried over sodiumsulfate, filtered, and
concentrated in vacuo. Fl&aSh chromat ography (Merck
Silica gel 60, 70-230 neg 9% 10% et hanol in

net hyl ene chloride in 30 A af f orded
(R)-2-(4-fluoro-phenyl)-I-h drquqﬁihylethylanine

(0.63 g, 69% . Preparation of"

uinolin- 6-yl-meth- (2)-ylideng
the simlar procedure as descri bed
used, starting from

2-nmet hyl sul fanyl -5-[1-qui nolin-6-yl-nmeth-(2)-ylidene]-
t hi azol - 4-one, (R)-4-fluorophenyl glycngl and DI EA to
gi ve

2-[ (R -1-(4-fluoro-phenyl)-2-hydrox y
[l1-quinolin-6-yl-meth-(2Z)-ylidene]-thilazo
LC-M5S mfe 394 (MH). Nao

Hy exanple Ib was

am no]j - 5-
l 4- one.

Preparation of (R)-2-(4-fluoro-phenyl)-1-hydroxymethyl-ethylamine

To the solution of sodium borohydride (0.48 g, 13.1 mmol) in THF (10 mL) was
added D-4-fluorophenylalanine (1.0g, 5.5 mmol). After cooling to 0°C, the solution of
iodine (1.4 g, 5.5 mmol) in THF (10 mL) was added dropwisely. The mixture was stirred
at reflux for 18 h. after cooling to the room temperature, methanol (7 mL) was added to
stop the reaction. After removal of solvent, 20% potassium hydroxide (50 mL) was added.
The mixture was stirred for 4 h and extracted with methylene chloride (3 x 50 mL). The
combined organic layers were dried over sodium sulfate, filtered, and concentrated in
vacuo. Flash chromatography (Merck Silica gel 60, 70-230 mesh, 0%-10% methanol in
methylene chloride in 30 min afforded (R)-2-(4-fluoro-phenyl)-1-hydroxymethyl-
ethylamine (0.73 g, 79%).

Preparation of 2-[(R)-2-(4-fluoro-phenyl)-1-hydroxymethyl-ethylamino]-5-[1-
quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one



Exanpl e 33 2-(3-Hydr oxy- 2- phenyl ~pr opyl am) - 5-
[l1-quinolm6-yl-nmeth-(2Z)-ylidene] -thiazol-4- one

w@e@paomed on of 3-hydroxy- 2- phenyl - propyl am nePTDEP1965/006807

10

15

20

25

suspensi on of ethyl phenylcyanoacetate (1.Qg, 5.3

mmol ) in anhydrous ether (200 md9- was added |ithium

al um num hydride at QOC. The m xture was stirred at

o0C f orThegimilar proredurg aciaseibedtie exqmple dhiwas ised] Bosting from 2-
SiAekh th@éﬂ%-@ i€ 1&(]'11&@&’1 Mneths "11251 lylg?% it&gzcﬁ%’—'bﬂe,gg - -(4 fluoro-

t he above "sol ut preci pi
frhenyiatl- bYdromheetthmthﬁlﬁ@nvmlddBEéewgmk ®o- Z:if%fﬂbqro-phenyl) -1-

r Wi ( I )

R b B e b0 ome. L
B onlied88 (% NHAOH) in 30 min afforded
3- hydr oxy- 2- phenyl - propyl am ne (0.16 g, 209%.
Preparation of
2-(3- hydroxy 2- phenyl - propyl anmo) - 5-[ | - qui nol i n-6-yl -

-ylldene] -thi azol -4-oneSi m | ar procedure as
described in exanple Ib was used, starting from 2-

R S ERRK pheni] 2 qgmgt@hﬁaﬁﬂ TR (b iholih dAngkn-(2)-

i azol - 4- one phenyl - propyl am ne an
DIIEIAW othigizoled- one
2- (13- hydr oxy- 2- phenyl ~propyl ani no) - 5- [ | qui nol m
6-yl-neth-(2)-ylidene] -thiazol - 4 4- e LC-MS nie 390
(MH). Exanple 34 S
2-[2-(2-Chl oro- phenyl) y I
| - qui nolin-6-yl-nmeth-(2)- lr:li

am/ Phyl am noj - 5- [

ST

N

Preparation of (R)-2-(4-fluoro-phenyl)-1-hydroxymethyl-ethylamine

To the solution of sodium borohydride (0.54 g, 14.2 mmol) in THF (10 mL) was
added D-4-Fluorophenylglycine (1.0g, 5.9 mmol). After cooling to 0°C, the solution of
iodine (1.5 g, 5.9 mmol) in THF (10 mL) was added dropwisely. The mixture was stirred
at reflux for 18 h. after cooling to the room temperature, methanol (7 mL) was added to
stop the reaction. After removal of solvent, 20% potassium hydroxide (50 mL) was added.
The mixture was stirred for 4h and extracted with methylene chloride (3 x 50 mL). The
combined organic layers were dried over sodium sulfate, filtered, and concentrated in
vacuo. Flash chromatography (Merck Silica gel 60, 70-230 mesh, 0%-10% methanol in
methylene chloride in 30 min afforded (R)-2-(4-fluoro-phenyl)-1-hydroxymethyl-
ethylamine (0.63 g, 69%).

Preparation of 2-[(R)-1-(4-fluoro-phenyl)-2-hydroxy-ethylamino]-5-[1-
quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one



yl i dene] -thiazol-4-one Simlar procedure as described
in exanple | b was used, starting from 2-

woreaoapbsed f anyl - 5-[ 1 - qui nol i n- 6-yl - net h- ( Z2) - yl PAERRI005/006807

10

15

20

i azol - 4-one, 2-(2-chl orophenyl)-

2-di met hyl am no- et hyl am ne and-4l-EA to give
2-[2-(2-chl or o- phenyl) - 2-

di met hyl am no- et hyl am no] -5-[ 1 -qui nol i n-6-yl - net h-(2) -
ylidene] -thiazol-4-one. LCMS nie 438 (MH). Exanple
35 2-(
[l - qui ﬁﬂp@f tﬂgg r+1ﬂlné %éed%rf&ga gb&f éx@ﬂpﬁ% Wis used, starting from
tlrmﬁzl@)ﬂmfaovﬂes lﬁqumohprﬁmlemgﬁhe(zésyhdesd rthipadl-#onex@npt-Buoro-

APRUAP AT OEE 10 RO orepheryz gt
HzglinglinGeyl- rﬂethdﬁ{)rrybderrﬂ 4higgol- 4291p¢1 &0y MSenteA%rVié )and
DI EA to give
2- (2-nmor phoHn- 4-yl - 2- phenyl - et hyl am no) - 5-[ | qui nol i n-
6-yl-meth-(2Z)-ylidene]-thiazol-4-one. LC-M5 nie 445
anpl e 36
2-((R) - I -Hydr oxyrret hyl - pr opyl am no) - 5-
ERELT |5 i [ -thiazol-4-
e R e TR ey B e B SR (M oo«
serting from 2-
nmet hyl sul fanyl -5-[1-quinolin-6-yl-nmeth-(2)-ylidene]-th
i azol - 4-one, (R)-1hydroxysgthyl- propylam ne and DI EA

to give 2-((R-I-hydr oxy?t hyl - pr opyl g no) -

Preparation of 3-hydroxy-2-phenyl-propylamine

To the suspension of ethyl phenylcyanoacetate (1.0g, 5.3 mmol) in anhydrous
ether (200 mL) was added lithium aluminum hydride at 0°C. The mixture was stirred at
0°C for 18 h. After adding water (1 equiv.), 15% sodium hydroxide (1 equiv.) and water
(3 equiv.) to the above solution, the precipitation was removed by filtration. The filtrate
was concentrate to dry by lyophilization. Flash chromatography (Merck Silica gel 60, 70-
230 mesh, 0%-10% methanol in methylene chloride (0.1% NHOH) in 30 min afforded
3-hydroxy-2-phenyl-propylamine (0.16 g, 20%).

Preparation of 2-(3-hydroxy-2-phenyl-propylamino)-5-[1-quinolin-6-yl-meth-
(Z)-ylidene]-thiazol-4-one



5-[l-quinolin-6-yl-meth-(2Z)-ylidene]-thiazol -4-one.
LC-M5 me 328 (Mt). Exanpl e 37

wQ2¢oeBY2829 Hydr oxynet hyl - 2- net hyl - - pr opyl ani no) PGF/EP20q8006807
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15

nolin-6-yl-rneth-(2)- ylidene] -thiazol-4-one Simlar
procedure as described in exanptle-1b was used,

starting from 2-

met hy| syhflanprocédire-ag desasbédin@xgmplesibrwsZised; stadigmgfiom 2-

R8s 1 9 R AR ) TN A 8581y 2
@K@WP*WMUXWDWA t@gine2i§-hygraxpya-phenybpropylamino)-5-[1-

Ol SRl R IR DA b eeehi o2l o ane

2-((R) - I -Hydroxynet hyl - 3 met hyl - but yl am no) -
5-[l-quinolin-6-yl-meth-(Z)-ylidene] thiazol-4-one

%[g : [ﬂg sprocedure as described |n exanple I b was used,
S from 2- nethyl sul fanyl -
[1-quinolin-6-yl-meth-(2Z)- ylldene] -t hi azol - 4-one
(R)2- 22~&Jh1¢ro phenbﬂét%glimqibmtam%etbvlam@] -Eiquinofjnvéeyl-meth-(Z)-
Zﬂ {h' rret hyl - 3~met hyl - but 71 am no) - 5-
guino mat h-(Z)-ylidene] -thiazol-4-one.
LC—I\/S n e 356 (I\/I—H) Exanpl e 39

2-[1-(3-Fl uoro-phenyl ) -2=hydroxy-et hyl am no] - 5-[1 - qui n
olin-6-yl-nmeth-(2)-yli c‘% thi azol - 4-one Preparation
of 3-fl uoro-phenyl gl yci

Sim | ar procedure as
descri bed in exanple 31la) Wwas used,N stapting from 3-

|

NS

Similar procedure as described in example 1b was used, starting from 2-
methylsulfanyl-5-[ 1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one, 2-(2-chloro-
phenyl)-2-dimethylamino-ethylamine and DIEA to give 2-[2-(2-chloro-phenyl)-2-
dimethylamino-ethylamino]-5-[1-quinolin-6-yl-meth-(Z)-ylidene] -thiazol-4-one. LC-
MS m/e 438 (MH").

Example 35

2-(2-Morpholin-4-yl-2-phenyl-ethylamino)-5-[ 1-quinolin-6-yl-meth-(Z)-ylidene]-

thiazol-4-one



fl uor ophenyl gl yci ne, sodi um borohydride and iodine to
give 3-fluoro-Pb.enylglycinoL LCMS me 156 (MH).

WEL@ea0me on PCT/EP2005/006807
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of 2-[1 - (3-fl uoro-phenyl)-2-hydroxy-ethylam no]-5-[1-qu
inolin-6- yl-nmeth- (Z)-ylidene]42+ hi azol -4-one Simlar
procedure as described in exanple Ib was used,
starting from2- nethy anyl - 5-

| /5EF
[1-quinolin-6-yl-rnet yI i dene] -thiazol -4-one,
3-fluoro- Phenyl glycinol_&hd DI EA to give

2-[1-(3-fluoro-phenyl)-2-h¥dr oxy-et hyl am no] -5-[1 qui no
lin- 6-yl-meth- (2)-ylideng] X hi agbl4%ne. LC-M5 nfe

394 (M) . Exanple 40 27—N1- (2Nst0r of phenyl)
- 2- hydr oxy- et hyl am no]{ - 5- )[ 1- qui ngH% 6-yl - net h- (2)

-ylidene] - thiazol-4- reparation O
2-fl uoro-phenyl gl ycinol. Simlar procedyge as descri bed
in exanpl e 31a) was used, starting frm®
fl uor ophenyl gl yci ne, sodi um bor ohydr i d iodine to
gi ve 2-fluoro-Phenylglycinol. LCMS m >
Preparation of 2- N
[ 1- (2- f | uor o- phenyl ) - 2- hydr oxy- et hyl ani hd
[1-quinolin-6- yl-nmeth- (Z)-ylidene] -thiazol-4-one

oo RO SRS e 18l A B2
[th]gt?ﬂly]'sﬂl‘i’iﬂyﬂﬁ 81YduiR@ihe Gmethi(ppRdene! lthiaZd 4-dn& DEmorpholin-4-yl-

- or o-

2—phelzjnyl~ethylamine and DIEA to give 2-(2-morpholin-4-yl-2-phenyl-ethylamino)-5-{1-

quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one. LC-MS m/e 445 (MH™).

Example 36

2-((R)-1-Hydroxymethyl-propylamino)-5-[1-quinolin-6-yl-meth-(Z)-ylidene] -thiazol-

:\_OH
= Ne O
N~</
H
S

N

4-one

|

N

Similar procedure as described in example 1b was used, starting from 2-
methylsulfanyl-5-[1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one, (R)-1-
hydroxymethyl-propylamine and DIEA to give 2-((R)-1-hydroxymethyl-propylamino)-
5-[1-quinolin-6-yl-meth-(Z)-ylidene] -thiazol-4-one. LC-MS m/e 328 (MH™).



Phenyl gl yci nol and DI EA to give
2-[1-(2-fluoro-phenyl)-2-hydroxy-ethyl am no] -5-[| qui no
wo 2ove/0@2839 - met h- (Z) -yl i dene] -thiazol -4-one. LEENVBPIHIE006807
394 (M) . Exanple 4 1 2-(3-Hydrox7- I-phenyl -pro
ryl am no)-5-[1-quinolin-6-yl-me3h (2Z)-ylide
pe] -t hi azol -4- one Simlar procedure as described in
b was used, starting from 2-
met hyl sul fanyl -5- [|-quinolin-6-yl-nmeth-(2Z)-ylidene]

Zt RR§Zloi{yér09{9§1em§II %%%ylgpl%lﬂﬁgm&(K PR qulno‘ﬁn & (}ld m@hlE&)

Zzlldaadﬂythrawlyél-bﬂphenyl propyl ammo) - 5-[ | - qui nol i n- 6-yl ne
th-( 2Z2)-ylidene]-thiazol-4-one. LC-M5 nle 390 (MH)
Exanpl e 42

(R) - 2-{4- Xxo0-5- [ - qui nol N\p- 61 T-RRt h- (2)-ylidene] -4, 5-
di hydro-tbl azol - 2-yl ani ngf- 2\ pheqy! -acet ani de Si ni | ar
procedure as described ih ex was used,
starting from 2- nethyl sul fanyl -
[l-quinolin-6-yl-nmeth-(2Z)- ylldene]
(R) - 2-am no-2- phenyl -acetam de hydr

hi azol - 4- one,

to give
(R -2-{4-o0x0-5-[I]-quinol m6-ylneth yl i dene] - 4, 5-di
hydr o-t hi azol - 2-yl am no} - 2- phenyl - axgten de. LC-M5S me

389 (M#H). Exanple 43 2- Met hyl am no-§
[l1-quinolin-6-yl-meth-(2Z)-ylidene] -Nkiazol-4-one

Sim | ar procedure as described in exanple Ib was used,
starting from 2-

5 Similar procedure as described in example 1b was used, starting from 2-
methylsulfanyl-5-[1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one, (R)-2-amino-3-
methyl-butan-1-0l and DIEA to give 2-((R)-1-hydroxymethyl-2-methyl-propylamino)-
5-[1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one. LC-MS m/e 342 (MH").»

10 Example 38

2-((R)-1-Hydroxymethyl-3-methyl-butylamino)- 5-[1-quinolin-6-yl-meth-(Z)-ylidene]-
thiazol-4-one

Na

Similar procedure as described in example 1b was used, starting from 2-
15 methylsulfanyl-5-[1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one, (R)-2-amino-4-
methyl-pentan-1-ol and DIEA to give 2-((R)-1-hydroxymethyl-3-methyl-butylamino)-5-
[1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one. LC-MS m/e 356 (MH™).



met hyl sul fanyl -5-[1-qui nolin-6-yl-nmeth-(2Z)-ylidene]-th
i azol -4-one, 2N nethylamne in THF and DI EA to give

WQ@2008082am no- 5-[ | - qui nol i n-6-yl - met h- (Z) - yl i Beneb20051006807
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azol -4- one. LCMs me 270 (M#). Exanple 44 2-

[ 1- (4- Brono- phenyl ) -2-hydroxy-4£t-hyl am no] -5-

[1-qui nol m6-yl-nmeth-(2Z) -ylidene] - thiazol-4-one
Axepaladd on of 4-bronp- phenyl gl yci nol Simil ar procedure
as described in exanple 31(a) was used, starting from

en n 0 drld i odi .
LR P B R R R PRy TR B ®) pidene]
[thiakid-4d00e 216 ( MH+) . Preparat|on of 2 [1-
(3-fluoro-phenyl)-2-hydroxy-ethyl am no] -5-

[1-quinolin-6- yI-nethF(Z)-yIidene]-thiazol-4-one

Simlar procedure as described in exanple Ib was used,
starting from2- nethy \
[ 1- qui nol i n-6-yl - met h-
1- (4- bronmophenyl ) - 2- hy\dtoky

give 2- [I|-(4-Dbrono-phenyl)-2-pyd
et hyl am no] -5-[ 1 -qui nol i n- 6--y|-rn§th- )-ylidene]-thi
azol -4-one. LC-M5 nfe 455 (M+) . Exanple 45 2-
[1-(2,4-D fl uoro-phenyl) -2-hydroxy-
[1-quinolin-6-yl-nmeth- (2)-

pazol - 4- one,

Preparation of 3-fluoro-phenylglycinol

Similar procedure as described in example 31a) was used, starting from 3-
fluorophenylglycine, sodium borohydride and iodine to give 3-fluoro-Phenylglycinol.
LC-MS m/e 156 (MH").

Preparation of 2-[1-(3-fluoro-phenyl)-2-hydroxy-ethylamino]-5-[1-quinolin-6-
yl-meth-(Z)-ylidene]-thiazol-4-one

Similar procedure as described in example 1b was used, starting from 2-
methylsulfanyl-5-[1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one, 3-fluoro-
Phenylglycinol and DIEA to give 2-[1-(3-fluoro-phenyl)-2-hydroxy-ethylamino}-5-1-
quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one. LC-MS m/e 394 (MH™).



yl i dene] -thiazol-4-one Preparation of
| -(2,4-difluoro-phenyl)-2-hydroxy-ethylamne Simlar

w@e@weoahse®e as described in exanple 3la) was USBAI/EP2005/006807
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starting from 2,4- diflurophenyl glycine, sodium

bor ohydri de and iodine to give 45-

| -(2,4-difluoro-phenyl)-2- hydroxy-ethylam ne. LC M
nixaompled MH+) . Prepar ati on

of 2-[1-(2, 4- difluoro-phenyl) 2- hydroxy ethylanino]-5-[

(e[ - - n - gne .

Sél1 H'F%hl%rr %g’hénu}il hgldéléé'érl m‘?JA E< ﬂ'plfle 1? %‘@&é’“&é@&jﬂl‘imd‘
shazol-fgnér om 2- net hyl sul fanyl

[1-quinolin-6-yl-meth-(2Z) -yli dene] -t hi azol - 4- one,

1- (2, 4-di fl uorophenyl)- 2- hlydr oxy-et hyl am ne and DI EA

to give
2-[1-(2, 4-difl uoro-phernj
5-[1-qui nol m6-yl-neth
LC-M5 me 455 (M#). Exearp
2-[1-(4-Cnloro-phenyl) - 2- hydrokly am no]-5-[1-quin
olin-6-yl-nmeth-(2)-ylidene]- thiazol - Rone Preparation
of |-(4-chloro-phenyl)-2-hydroxy-ethyl amne Simlar
procedure as described in exanple 31 S
starting from4- chlorophenyl gl yci ne,| sodj um

bor ohydri de and iodine to give |-(4-ct o~phenyl ) - 2-
hydr oxy-et hylam ne. LGM5s nmfe 172 (I\/H+)N

dr8Ryet hyl anmmo] -
t@zol - 4- one.

Preparation of 2-fluoro-phenylglycinol

Similar procedure as described in example 31a) was used, starting from 2-
fluorophenylglycine, sodium borohydride and iodine to give 2-fluoro-Phenylglycinol.
LC-MS m/e 156 (MH™).

Preparation of 2-[1-(2-fluoro-phenyl)-2-hydroxy-ethylamino]-5-[1-quinolin-6-
yl-meth-(Z)-ylidene]-thiazol-4-one

Similar procedure as described in example 1b was used, starting from 2~
methylsulfanyl-5-]1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one, 2-fluoro-
Phenylglycinol and DIEA to give 2-[1-(2-fluoro-phenyl)-2-hydroxy-ethylamino]-5-[1-
quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one. LC-MS m/e 394 (MH").



Preparation of

2-[1-(3-fluoro-phenyl)-2-hydroxy-ethylam no]-5-[]-quin
\V@hmmmﬁmnwl-neth (2)-ylidene] -thiazol -4-0oneSPOT/ERI005/006807

procedure as described in exanple Ib was used,

starting from 2- nethyl sul f anyd46-

[l-quinolin-6-yl-meth-(2Z2)-ylidene] -thiazol-4-one,

|Exarhipbédior ophenyl ) - 2- hydr oxy- et hyl ani ne and DIEA to

give 2-[1-(4-chl oro-phenyl)-2-hydroxyet hyl am no] -

5-[ 1 -qui nol m6-yl -nmeth-(2Z)-ylidene]-thiazol -4-0 pe.

LZGI(WHydtcecyéﬂSﬁhe(ﬁpr)opyEaminp])-é- [A7quinolin-6-yl-meth~(Z)-ylidene]-thiazol-4-

{4-Oxo-5-[I-quinolin-6-yl-nmeth-(2)-ylidene]-4,5-d

hy&ro thiazol - 2-yl am no}- phenyl -acetic acid Simlar

procedure as described in exanple I b was used,

starting from 2- OH

nmet hyl sul f anyl -5-[ 1 - qui nol i n- 6-

-t hi azol - 4-one, D phenylg [

(R) -{4-oxo-5-[1-quinol By Yl F et h-2) 21 i dene] - 4, 5- di

hydr o-t hi azol - 2-yl am [ '

nme 390 (MH). Exanple 4

2-(2-Fydroxy-ethylanino)-5-[|-quino?iﬁ\o-yl-neth-(Z)-y

| i dene] -thiazol-4-oneSimlar procedurefas described

in exanple | b was used, starting from

nmet hyl sul f anyl - 5-[ | - qui nol i n- 6-yl - net -

i azol - 4-one, 2-hydroxyet hyl am ne and DREA

2- (2-hydroxy-ethyl am no)-5-[1-quinolin-g

yl i dene] -t bi azol -4-one. LCGMs me 300 (

| -met h-(Z)-ylidene]

ylidene]-tb

Similar procedure as described in example 1b was used, starting from 2-
methylsulfanyl-5-[1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one, 3-amino-3-phenyl-
propan-1-ol and DIEA to give 2-(3-hydroxy-1-phenyl-propylamino)-5-[1-quinolin-6-yl-
meth-(Z)-ylidene]-thiazol-4-one. LC-MS m/e 390 (MH").
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Example 42

(R)-2-{4-Ox0-5-[1-quinolin-6-yl-meth-(Z)-ylidene]-4,5-dihydro-thiazol-2-ylamino}-2~

phenyl-acetamide

O§/NH2
O ey
N
STN
NN l

15 Similar procedure as described in example 1b was used, starting from 2-

methylsulfanyl-5-[1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one, (R)-2-amino-2-
phenyl-acetamide hydrochloride and DIEA to give (R)-2-{4-0x0-5-1-quinolin-6-yl-



Exanpl e 49
2- (2- Hydr oxy-propylam no)-5-[1-quinolin-6-yl-nmeth-(2)-

wq koodomsp9 t hi azol -4-one Sim | ar procedure as JdeGT/EP1HEH006807
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~[l-quinolin-6-yl-nmeth- (Z)-ylideneg

in exanple | b_was used, starting from 2-
met hyl sul fanyl -5- [ -qui nolin-64A4 - net h-(2Z) -yl i dene]
-t hi azol - 4-one, 2-hydroxypropylam ne and DI EA to give
m¢th- (7 dflideye] pt. bolihydne-tlipzad-2F Ylamin o A-phergl-gtetampide- LC-MS m/e 389
gék%%*idene] -thi azol -4-one. LGM5s me 314 (MH).

a e 50

2- (2- H7dr oxy- 2- net hyl - propyl am no) -5-[ | - qui nol i n-6-7I -
net h- (Z) -yl idene] -thiazol -4- onePreparation of

ZExaugle 4 y- 2- met hyl - propyl ani ne To the sol ution of
acetone cyanohydrin (1 g, 11.7 mmol) and concentrat ed

jc=acid. (2 m): 1L n4reih ( _)_\was added
%S//g%ﬁ%g%"% ?g )qgm{fﬁlg rgr%la}g? ?Hgﬁi)%fs&légr t;ﬁ?aezgi‘ % gt “under
50 psi of H2 for 12 h. After renoval of Pd/C after
filtration, the filtrate was cog eQated to give
crude oil product 2-hydr oxyﬁz-_geth | - propyl am ne which
was directly used for next/ste s it hout further
purification. Preparation of N
2- (2- hydr oxy- 2- net hyl - pr opyl am no) -

Qi azol - 4- one Then
simlar procedure as described in ple I b was used,
starting from 2- nethyl sul fanyl -5-
[l1-quinolin-6-yl-meth-(2Z)-ylidene] -thiq\
2- hydr oxy- 2- N

ol - 4- one,

Similar procedure as described in example 1b was used, starting from 2-
methylsulfanyl-5-[1-quinolin-6-yl-meth-(Z)-ylidene] -thiazol-4-one, 2N methylamine in
THF and DIEA to give 2-methylamino-5-[1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-
one. LC-MS m/e 270 (MH").

Example 44

2-[{1-(4-Bromo-~phenyl)-2-hydroxy-ethylamino]-5-[1-quinolin-6-yl-meth-(Z)-ylidenej-

OH
<

b
SN

thiazol-4-one

N

Preparation of 4-bromo-phenylglycinol



met hyl - propyl ami ne and DI EA to give
2- (2- hydr oxy- 2- net hyl - propyl am no) - 5-[ | qui nol i n-

WG 200bH00seh- (Z) -yl i dene] -thiazol -4-one. LC- M5 PABEBR85/006807
(M+). Exanple 51
2- (2- Fl uor o- 6- net hoxy- ben2yl am4&) - 5-[ | - qui nol i n- 6-yl -
met h- (Z) -yl idene]-thiazol-4- one Simlar procedure as
descr i Béntilanprexedpt es ddsciieesl in seample B3a(a) iwag ubedp stating from 4-

-5- .| -qui i N- 6- . -(Z) - yhiden
TR RIRRth: ot RO R B SR L O en 2
DiyBroxyeethylemine. LC-MS m/e 216 (MH™).
2- (2-f1luoro-6-net hoxy-ben2yl am no) - 5-[ | qui nol i n-
6-yl-meth-(2Z)-ylidene] -thiazol-4-one. LCMS me 394
(M#) . Example 52 2- ((R

5 1- Cycl Greparhti®n bf/2H bx3-flavtosplamyhed-h$droxy-ethylamino]-5-[1-quinolin-6-
[h-guinohi -yl hy (Z)-ylidene] - thiazol-4-one
F‘Jrlé%eglrlg?'b ﬂagl?e‘%(th)g?ﬁgl-%ﬁé ohexyl - 2- hydr oxy- et hyl am ne
Simlar procedure as described in exanple 31a) was
used, starting from Dcycl ohexyl gl yci ne hydrochl ori de,
sodi um borohydride and iodine to give (R)-1cycl ohexyl -
2- hy drosjlaepipgedure pe descdbaddnekempled bvastiped, starting from 2-

b ol S R APADS e bi

10 rheopdt-bydiexytedylantneanhDEkatmgiee 2-h1kdremmeephenyl)-2-hydroxy-
Setcﬁ‘};léﬂlﬂg]fg- quhgfnolin-&yl-meth— (Z)-ylidene]-thiazol-4-one. LC-MS m/e 455
(MH™.

Example 45

15  2-[1-(2,4-Difluoro-phenyl)-2-hydroxy-ethylamino}-5-[1-quinolin-6-yl-meth-(Z)-
ylidene]-thiazol-4-one '

|

N
Preparation of 1-(2,4-difluoro-phenyl)-2-hydroxy-ethylamine
20 Similar procedure as described in example 31a) was used, starting from 2,4-

diflurophenylglycine, sodium borohydride and iodine to give 1-(2,4-difluoro-phenyl)-2-
hydroxy-ethylamine. LC-MS m/e 174 (MH").



met hyl sul fanyl -5-[1-qui nolin-6-yl-nmeth-(2Z)-ylidene]-th
i azol -4-one, (R)-1-cycl ohexyl -2- hydroxy-ethyl am ne

warwedhiB29 t 0 gi ve PCT/EP2005/006807
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20

2-((R) -I-cycl ohexyl - 2- hydr oxy- et hyl am no) -5-[1 qui nol i n

- 6-yl-meth-(2)-ylidene] -thiaz#-4-one. LC-MS me 382

(M) . Exanpl e 53

2- | sobukrgpamation 062 1- (Zpﬂrdiﬂu¢m=}ﬂ1€ylb’1-)f?ehY'dl‘OZ})-€Wla@En@]_| 5¢[1-

h - QI i | r descri bed in exanple

|%‘ﬁ§glgn ésﬂgge@ (ZP yﬁﬁaﬁﬁ r oméi1 o ﬁ‘fshw sul f anyl - 5-

[l-quinolin-6-yl-meth-(2Z)-ylidene] -thiazol-4-one,

i sobutyl am ne and DI EA to give

2- |sobutyl am no-5-[ | - qui nol i n-6- yI met h- (2) -yl i dene] -

h| azol Similsnprocedwe apflescabe pEamplecbbags used piartipg from 2
eg@s ?ﬁ')ﬁl' (o e)s 1ﬁ¥l‘ﬁ!l-@pﬁ %é’tha(g')ﬁmie& ]-thiazol- -oge, ] 1- (2 4-difluoro-

qui nol 1’'n-6 % hi azo
@hnwaﬂ bvdr@mﬂylaa@n@e@ E/é@o glﬁe é)iéffé!%dlﬂﬁomBhWBcQ hydroxy-

Sét?gltanzﬁc; ; aﬁfnqggloflfl Ell me (Z) 6yhdenerz;‘ex“.h'}]az?I-4 o} |Ia% Nelf m/e 455

fMHa):oI 4-one, (IR 2R) 2- hydr oxycycl opentyl am ne and
D EA to give

2- ((I'R 2R) - 2- hydr oxy- cycl opent yl anmi no) - 5- [ | qui nol i n-
6-yl-neth-(2)-ylidene]-thiazol-4-one. LC-M5S me 340
(Exemyple Beanpl e 55 2- ((I R 2R) 2- Hydr oxy-

cI ohexyl ami no) - 5- [

x]!l naldtiso- %ﬂ T tfh&%éysc%’ Ireflhgﬁd Rehof-Hid 1n01ﬂ1 @J\%meth (Z)—yhdene]

["ar proc In exa used

sﬂa¢2101 -Agprfer om 2-

OH
Cl—< :>——< N-°
/4
N—
TN
N

Preparation of 1-(4-chloro-phenyl)-2-hydroxy-ethylamine

Similar procedure as described in example 31a was used, starting from 4-
chlorophenylglycine, sodium borohydride and iodine to give 1-(4-chloro-phenyl)-2-
hydroxy-ethylamine. LC-MS m/e 172 (MH").

Preparation of 2-[1-(3-fluoro-phenyl)-2-hydroxy-ethylamino]-5-[1-quinolin-6-
yl-meth-(Z)-ylidene]-thiazol-4-one



met hyl sul fanyl -5- [ 1-quinolin-6-yl-nmeth-(2Z)-ylidene]
-thiazol -4-one, (IR, 2R)-2~hydroxycycl ohexyl am ne and

WOREA001329i Ve PCT/EP2005/006807
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2-((I R 2R) - 2- hydr oxy- cycl ohexyl am no) - 5-[ | qui nol i n-
6-yl-meth-(2Z)-7lidene]-thiazol-3--one. LC-M5 nie 354
(MH) . Exanple 56 2-((

| R 2S) Similhly;irwxdmeah@éseldlwﬂ ipsxapylediriwes us&l, starting from 2-

él‘l n%w Aﬂygg 2% ?uén é%%?%ég??ﬁieg;eglﬂﬁé%l 4bor?é1 §- (4-cthPro—

qﬂ‘mnyll)fi@h?dromy—ﬁﬂlyhﬁnhgamimf&hgd gige 2-[1- (4 chloro~phenyl) -2- hydroxy—

ui noI a
RS e B S A T
t(M |)1e
2- ((HI R, 2S) - 2- hydr oxynet hyl cycl opr opyl am no) -5-[1 - qui no
lin-6-yl-neth-(2)-ylidene]-thiazol-4-one. LCM nie
326 (M#) . Exanple 57 2-( (1R
2Ranplelr oxymet hyl - cycl opr opyl ami no) - 5-
[1-qunolin-6-yl-nmeth- (Z)-ylidene] - thiazol-4-one
gﬁg}{4?%8.f%$@§§gﬁaireé-yﬁ.ﬁ§e%ﬁi<Es%9ha&1ef.4mwdﬁobﬂﬁm-yﬁ,ﬁqmno}-
nettemyl-geekit acidl - 5- [ | - qui nol i n-6-yl - met h-(2) -yl i dene]

-thi azol -4-one, -((IR 2R)-2-
hydr oxymet hyl - cycl opropyl am pg, and DI EA to give

2-((I R 2R) - 2- hydr oxymst hyl cycl %opyl am no) -

5-[1-quinolin-6-yl - -yl Fde@e] -t hi azol - 4- one.
LG-MB m e 326(M—|+). $ N °
-

S \
N ‘
\

Similar procedure as described in example 1b was used, starting from 2-

methylsulfanyl-5-[ 1-quinolin-6-yl-meth-(Z)-ylidene] -thiazol-4-one, D-phenylglycine

and DIEA to give (R)-{4-oxo-5-[1-quinolin-6—yl-meth—(Z)—ylidene]r—zl,5-dihydro—thiazol—

2-ylamino}-phenyl-acetic acid. LC-MS m/e 390 (MH™).

Example 48

2-(2-Hydroxy-ethylamino)-5-[1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one

HO_LAL _</N o

N
H S\

Na



Exanpl e 58 2- Met hoxyam no- 5-
[l-quinolin-6-yl-nmeth-(2Z)-ylidene]

WO tiveaaxsk9 4- oneSi m | ar procedure as descri bed PET/EP2005/006807
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exanple I b was used, starting from 2-

met hyl sul fanyl -5- [|-quinolin-6B34-neth-(2)-ylidene]

-t hi azol - 4-one, nethoxyam ne and DI EA to give

2- met hipndlar procédyrk agdesodbedrin @xg&hpkfdb twas Bpedy btactargefort 2~

s LR A s B R

|qhh}6aryinermﬂiDIa§.B)to3gln{ede@eﬂ1Ydrbm amglafrAn@)qs» mmmﬂm@y]—ﬂmh (2)-
-yl t d et hyl
égltagl?g e so? IE. on %{9%6%@1 +py)r/i diaﬁg I((1:8aﬁ:_, 8. 2y

nmol ) and et hyl bronodi fl uoroacetate (27 g, 0.22 nol)

in DVSO (70 nL) was added copper powder (29 g, O0.46

ML) de mxture was stirred at 5C0C for 4h. After
wohgn'g—[o roomtenperature, the reaction m xture was
diluted with i sopropyl acetate (100 . A solution of
PotZablydumydirhpylemdren- ﬁahbqphah&éml 2 Z)EL)&ﬂem‘_]}thmel -4-one
added and stirred for 30 min. the copper salt was
renoved by filtration and washed with isopropyl

acetate (100 nL). The filtrate |layer was separat ed.

The organic | ayer was washed with water (2x100 nlL) and
dri ed over sodium sul fRRe, AN teredy @ concentrat ed

in vacuo. Flash chromat owr\ﬁ ck[Silica gel 60,

70- 230 mesh, 5% 40% net hy -b yi er in hexanes in
40 m n)

Similar procedure as described in example 1b_was used, starting from 2-
methylsulfanyl-5-[1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one, 2-hydroxy-
propylamine and DIEA to give 2-(2-hydroxy-propylamino)-5-[1-quinolin-6-yl-meth-
(Z)-ylidene]-thiazol-4-one. LC-MS m/e 314 (MH™).

Example 50

2-(2-Hydroxy-2-methyl-propylamino)-5-[1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-

one

Na



af forded difluoro-pyridin-2-yl-acetic acid ethyl ester
(27 g, 68% as a colorless oil. LCMS me 202 ( MH)

WO Bvoeeasad i on of 2, 2-difl uoro-2-pyridin-2-yl - eptTEREPL007006807

10

the solution of difluoro-pyridin-2-yl-acetic acid

et hyl ester (exanple 59a, 10 @550 mmol) in et hanol

(100 nL) was added sodi um borohydride (2 g, 52.5 mmol)

in 5 pdiepadtombs DEdrokl2emetdilyl-prapylnehe COC for | h and
roomtenperature for 1.5 h, the reaction was quenched

by sl ow addition of hydrochloric acid (2 N) at OOC

The pH was adjusted to 8.5 with 4N NaOH The product

was e ct Wt €..1Ih ' '

[ ayer s nareSlitit sPh SR 0 1 EL7 AERbD g E Rrred
cloricediorid @it (2 mipoumethithel (B0 odyotaswddedc 1096 PalC (&2 g). The reaction

with heptane aff > :

A R AR Gn e S NP 12 Allfemayal ot /G e Gason he

\é\ﬁihgt’e wa_mlcbdcl:enlfﬁraﬁdalb zgixie@:lnucitﬂl‘1 oﬂI product ZAhydrOJ_T_y-Zinhlethyl-propylamine
-{2: azi do- - uar.o-et hyl ) -pyri di ne..To.t he

Sob Gk Fan A5y o PN S B S e R

(example 59b, 5 g, 31.4 nmol) and

2,6-di-t-butyl-4-nmethyl pyridine (9.6 g, 47.1 mmol) in

met hyl epe _chl.ori wa, Opwesel v. .

trifli gﬂﬁﬁ?{ﬁg‘?‘? 8€f6%}‘%8@ bﬁ?@”ﬁ%ﬁ% I%B%?ﬁgT‘ﬁ‘rﬁ%"hn"é'yl’meth'
c(d)eylidelee](thérzot-d-oat - 780C under N . After 1 h, the

reacti on was warned to roomtenperature and conti nued

to stir for 30 mn. After adding pentane (100 mL), the

solid was renoved by filtration. The filtrate was
concentrated to give the crude product which was

di r ect Therusmilai procérbirn exdesertted injexdmpladb v used, starting from 2-

prl'lnrejflfyis%ffgrily?—%'- [1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one, 2-hydroxy-2-
methyl-propylamine and DIEA to give 2-(2-hydroxy-2-methyl-propylamino)-5-[1-

15 quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one. LC-MS m/e 328 (MHD.

20

Example 51

2-(2-Fluoro-6-methoxy-benzylamino)-5-[ 1-quinolin-6-yl-meth-(Z)-ylidene] -thiazol-4~

one
o—
N P
F N__</S AN
Na |

Similar procedure as described in example 1b was used, starting from 2-
methylsulfanyl-5-{1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one, 2-fluoro-6-
methoxy-benzylamine and DIEA to give 2-(2-fluoro-6-methoxy-benzylamino)-5-[1-
quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one. LC-MS m/e 394 (MHM.



To the solution of the above crude product in DW
(N, N-di net hyl formam de) (70 nL) was added sodi um azi de

W@ 3008/00282426 nmol ). The reaction was stirred apCBHEBIB05/006807
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for 12 h. after cooling to roomtenperature, the solid
was renmoved by filtration and wsshed with ether. The
filtrate was poured into water (300 nlL) and extracted
Viitampdé 2r (3x300 nl). The conbi ned organic extracts
mere washed with brine solution and dried over sodium

d t
i BEE Sy e BR0 S RREERD 2B Bl 5 urt ) videne
STQzﬁaZGB@@hbyl acetate in hexane in 30 min) afforded
2-(2-azido-I,Idifluoro- ethyl)-pyridine (3.9 g, 67%in

2 steps) as a light yellow oil. ~M5 me 185 (MH) .
Preparation of 2,2-dif Q- 2-pyridin- 2oyl - et hyl am ne
To the sol ution of “ /N

2-(2-azido-1,1-difluoro-ethyl) | di pe (exanpl e 59c,

1 g, 5.4 mol) in ethyl acetate (5 was added 10%
pal | adi um on carbon (0.5 g). The reacti ¢n was carri ed
out under H2 in a balloon at roomtenperature for 2 h.
after renoval of catal yst, the solven :
concentrated to afford
2,2-di fluoro-2-pyridin-2-yl-ethylam ne - 84
alight yellowoil. LCGMS nmfe 158 (MH)NPre
of
2-(2,2-difluoro-2-pyridin-2-yl- ethylanino)-S-[I-quino
i n-6-ylpR gl D4 rochl ori de
Simlar ?%@gaﬁpg@s S%:l}elxgl Y ?’?9"‘”‘2 le | g was used,
starting fron12 met hyl sul f anyl -
[I-quinolin-6- yI-neth-(Z)-yIidene] -t hi azol - 4-one,
2,2-difluoro-2-

Similar procedure as described in example 31a) was used, starting from D-

par ation

cyclohexylglycine hydrochloride, sodium borohydride and iodine to give (R)-1-
cyclohexyl-2-hydroxy-ethylamine. LC-MS m/e 144 (MH").

2-((R)-1-cyclohexyl-2-hydroxy-ethylamino)-5-[1-quinolin-6-yl-meth-(Z)-
ylidene]-thiazol-4-one

Similar procedure as described in example 1b was used, starting from 2-
methylsulfanyl-5-[ 1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one, (R)-1-cyclohexyl-2-
hydroxy-ethylamine and DIEA to give 2-((R)-1-cyclohexyl-2-hydroxy-ethylamino)-5-[1-
quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one. LC-MS m/e 382 (MH").



pyri din-2-yl -ethyl am ne (exanple 59d)_and DI EA to give
2-(2,2-difluoro-2-pyridin-2-yl

webdvglosaseno) - 5- [ | - qui nol i n- 6-yl - net h- (Z) - yl i deP€]/EP2005/006807

10

15

-thi azol - 4-one. The product was dissolved in nethano
(5 n). 2 MHO in ether (2 nlL)s5gas added. After
addi ng ether, the solid was collected by filtration,
wizdedleiBt h et her and dried to give 2-(2,2-difl uoro-
2-pyridin-2-yl

EHrh A xR s R o TR Gt i

. Exanple 60 2- [2,2-Diluoro-2- (1-oxy-pyridin-2-yl)

-et hyl am no] -5- [1-quin:élgi6-yl-neth-(2) - ylidene]
I

-thi azol -4-one Preparatio

2-(2-azido-1,I|-difluoro-ethyl\-pyf~dgie N-oxi de To the
sol ution of 2-(2-azido-I,I-di r

o-jet hyl ) - pyri di ne
(exampl e 59c), 2.6 g, 14 mol BN
3-tert-butyl - 4-hydroxy- 5- nethylphenyl sulfide (0.5 g,
1.4 mol) in 1,2- dichloroethane (40 1) was added
MCPBA (77% 4.2 g, 18.2 nmol). The Faclii on mxture
was stirred at 550C for 12 h. After{goolling to room
tenperature, the reaction m xture wasypouped into a
sat urated aqueous NaHCGO3/ NaS2(3 sol ut {,on (1100 nL) and
extracted with nmethyl ene chloride (3x nL). The
conbi ned organic extracts wer e dried over sodi um

sulfats ilter ientrat n vacuo. Flag
chroma gﬁ‘ﬁ%;ﬂﬁ?ﬁe W?raé e§F1I FeCH gam 1B Yo urse Srstipg from 2-
gﬁh&yu qﬁm]paﬁ«% ylrma@xmgrhuenég Qthinz6l)-4-dht QME@@lylamme and
&é%%a glé{ggdsqhuggémg%?r ?}_%&% lm(g?;r et nFZ)I\;-IIPcféne th1azol 4-one. LC-
MS m/e 415 (MH™).

Example 54

2-((1R,2R)-2-Hydroxy-cyclopentylamino)-5-[1-quinolin-6-yl-meth-(Z)-ylidene] -

thiazol-4-one

|

N

Similar procedure as described in example 1b was used, starting from 2-
methylsulfanyl-5-[1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one, (1R,2R)-2-hydroxy-
cyclopentylamine and DIEA to give 2-((1R,2R)-2-hydroxy-cyclopentylamino)-5-[1-
quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one. LC-MS m/e 340 (MH™).



(M#). Preparation of
2,2-di fluoro-2-pyridin-2-yl-ethylam ne N-oxideTo the
WG od0anse9 of PCT/EP2005/006807
2-(2-azido-Il,l-difluoro-ethyl)-pyridi neN oxi de
(exanple 60a, 2.7 g, 13.5 mmol)53n THF (40 nL) was
slowy added triphenyl phosphine (3.9 g, 14.9 mmol) at
r stirred for 1h, water (5 nL) was added. The
reaction nixture was stirred at 550C for 2 h and at

S R R e e S

Stdonea gel 60 70 230 mesh, 0% 20% net hanol in
met hyl ene chloride in 30 nin) to give
2,2-difluoro-2-pyridin-2-yleth Helmne N-oxi de (2.2 g,

96% as a white solid. e 175 (MH).
Preparation of
2-[2,2-difluoro-2-(I-ox “gli n- Cet hyl am no] - 5- [

i azol -4- one

I qui nolin- 6-yl-neth- (Z)-ylidﬁ -
apl e 59e was

Simlar procedure as described'ing
used, starting from 2- nethyl sul fanyl
[l1-qunolin-6-yl-nmeth-(2)-ylidene] -thi
2,2-difluoro-2-( 1- oxy-pyridin-2-yl

et hyl am no] -5- [1-quinolin-6-yl-meth
-thiazol -4-one. LGM5s me 413 (MH) .
2-[(Pyridin-2-ylnethyl)-am no]-5-[1-quindlin-6-yl-nmeth
-(2)-ylidene] -thiazol-4-one Simlar procedure as

5 descr i $iedlar pravedurslae dedsrihedinesaenhplestbawdsi used, fstaotimgPfrom 2-

methylsulfanyl-5-[1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one, (1R,2R)-2-hydroxy-
cyclohexylamine and DIEA to give 2-((1R,2R)-2-hydroxy-cyclohexylamino)-5-[1-
quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one. LC-MS m/e 354 (MH").

10 Example 56

2-((1R,2S)-2-Hydroxymethyl-cyclopropylamino)-5-[ 1-quinolin-6-yl-meth-(Z)-ylidene]-
thiazol-4-one

::——OH
<] N.___O
‘ /4
N
STN
b
N

Similar procedure as described in example 1b was used, starting from 2-
15 methylsulfanyl-5-[1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one, -((1R,2S)-2-
hydroxymethyl-cyclopropylamine and DIEA to give 2-((1R,2S)-2-hydroxymethyl-



met hyl sul fanyl -5-[1-qui nolin-6-yl-nmeth-(2Z)-ylidene]
-t hi azol -4-one, (pyridin-2- ylnmethyl)-am ne andDl EAt o

W@ 2006/002829 PCT/EP2005/006807
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2-[(pyridin-2-ylnethyl)-am no]-5-[1-quinolin-6-ylnmeth-
( Z2)-ylidene] -thiazol-4-one. 8NS5 e 347 (MH)
Exanpl e 62
mbsyopylmnw/)sﬁf{dmnlmi;nﬁwj—neetthamimﬂe] Fhihtolefiomn LCAMS m/e 326
quh+ﬂeth (2)-ylidene]- thiazol-4-one Simlar
procedure as described in exanple I b was used,
starting from 2-
net hyl sul fanyl -5-[ 1 -qui noli n-6-yl-nmeth-(2)-ylidene]
-ExamplebZ 4- one, |- (S)-(3-met hoxy~ phenyl) -ethyl am ne
and DIEA to give

. ) . el auinol i .
R R e i T TP ol KPRl ) -plidene]-
(W?1"4‘0Eﬁan‘pl e 63 2-

[(S)-I-(4-Methoxy-phenyl)-ethyl am no] -5-

[l -quinolin-6-yl-nmeth-(2)-ylijdegg] - thiazol-4-one

Simlar procedure as descrilfed in exanple Ib was used,
starting from 2- nethyl sy nyl - 5-
[l1-quinolin-6-yl-meth-(2Z)-widen -tﬁiazol-4-one,

| - (S) - (4- net hoxyphenyl ) - et Hy| d DIEA to give
2-[(S)-I-(4-nmet hoxy-phenyl) - _5? no] - 5-[ | qui nol i n-
6-yl-meth-(2Z)-ylidene] -thiazol - LC-M5 me 390

(M#+) . Exanple 64 2-
[1-(4-Met hanesul fonyl - phenyl) - et hyl
[l1-quinolin-6-yl-rneth-(2)-ylidene]

o] -5-
hi azol - 4- one

Similar procedure as described in example 1b was used, starting from 2-
methylsulfanyl-5-[ 1-quinolin-6-yl-meth-(Z)-ylidene}-thiazol-4-one, -((1R,2R)-2-
hydroxymethyl-cyclopropylamine and DIEA to give 2-((1R,2R)-2-hydroxymethyl-
cyclopropylamino)-5-[1-quinolin- 6-y1 meth-(Z)-ylidene]-thiazol-4-one. LC-MS m/e 326
(MH").

Example 58

2-Methoxyamino-5-[1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one

—0 N ©
\N __</

Na



Sim | ar procedure as described in exanple Ib was used,
starting from 2- nethyl sul fanyl -5-

WO keogoased i n- 6-yl -net h- (2) -yl idene] -thiazol - 4PONEBP2005/006807
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| - (4- met hanesul fonyl - phenyl ) -et hyl am ne and DI EA to
give 2-[1-(4-nmethanesul f onyl phe?d )- et hyl am no] -5-
[l-quinolin-6-yl-meth-(2Z)-ylidene] -thiazol-4-one.

LC- M5 rfimilagproctdiy as dosanpddangBample 1b was used, starting from 2-

- (2= N lei 13- 4=V ) | am - i nelin- 6- . :
SRR N 10) oL DL By B and
deBiy tdgive 2-methanypinind-b- [haptindiods-yb treth-( Ay ylidens] -hiazol-4-one. LC-
n@%@x}e%%fﬁw -5- [lI-quinolin-6-yl-nmeth-(2)-ylidene]
-thi'azol - 4-0née;

2-nor phol i n-4-yl ethyl am ne and DI EA to

gi ve
2-(2-nor pholin-4-yl-ethyl am no)-5-[1-quinolin-6-ylneth
'éxa@l'lé(ljé dene] -thiazol-4-one. LC-M5 me 368 (M)

6 2-(Cycl ohexyl met hyl - am no) - 5-
[l1-quinolin-6-yl-neth-(2Z)-yli dene1 -t hi azol - 4-one
Si-@.2-Aiflperoc2puridina-yhethglantiee) - 5-h1 -wxivbines-ylbmats (Usditlene] -

i |t hyl sul f anyl - 5-
fﬁq‘?a%hi. %%’P%?%Q-O;%/Pf’%%h- (2)-ylidene] -thiazol-4-one,
2-cycl ohexyl net hyl am ne and DI EA to give
2- (cycl ohexyl met hyl - ani o) FS-I | - q@jnosPn- 6-yl - net h-

(Z)-71idene] -thiazoly4-oxe. e 352 (MH).
Exanpl e 67 AN
2-[(3-nmethyl -thiop lan_— 2t yl met hyl )-Sarrﬁ't ]-5- qu&lrillol i n-6-

yl met h- (Z) -yl i di ne- zol - 4-

Preparation of difluoro-pyridin-2-yl-acetic acid ethyl ester

X 0

=

N 0”7
F F

To the solution of 2-bromopyridine (18 mL, 0.2 mmol) and ethyl
bromodifluoroacetate (27 g, 0.22 mol) in DMSO (70 mL) was added copper powder (29
g, 0.46 mol). The mixture was stirred at 50°C for 4h. After cooling to room temperature,
the reaction mixture was diluted with isopropyl acetate (100 mL). A solution of
potassium dihydrogen phosphate (1.27 M, 150 mL) was added and stirred for 30 min. the
copper salt was removed by filtration and washed with isopropyl acetate (100 mL). The
filirate layer was separated. The organic layer was washed with water (2x100 mL) and
dried over sodium sulfate, filtered, and concentrated in vacuo. Flash chromatography
(Merck Silica gel 60, 70-230 mesh, 5%-40% methyl t-butyl ether in hexanes in 40 min)
afforded difluoro-pyridin-2-yl-acetic acid ethyl ester (27 g, 68%) as a colorless oil. LC-MS
m/e 202 (MH").



onePreparation of 2-
[ (3-net hyl -t hi ophen-2-yl netiiyl)-am no]

wo tduwcaarsbs 4- one. To a sol ution of PCT/EP2005/006807
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3- et hyl -t hi ophen-2-yl netiiylamre (700 ng, 5.5 nmol)

and Rhodanine (732 ng, 5.5 mot)8in acetonitrile (30

nm.) was added DI PEA (1.91 ni, 11 mmol) at room

t enper akngperatizh eh,2tdiflgorecd-pytidin-Anplsetbamiled t o COC and
mercuric chloride (1.52 g, 5.6 nmol) was added in one
portion. After addition, the suspension was allowed to
warmto roomtenperature apd irred for 3 days. The
resulting black solids wer ered through a plug of
celite and washed with ace ' m.) and et hyl
acetate (250 nL). The filtrates e renoved under the
vacuum and the .crude residue wad difssol ved in

di chl oronet hane (150 nlL) and washed with water and

bri ne L ution... Aftet, dryi QV nes..u . f

Che 11117 diesohis R R F SRR o} e efample 592, 10
r &S0 duaolyds etianeb(10@ chli) wad iadéddorodivet harvdhy(fide (A g, 5a:3dnmol) in 5

di | ut ed wot-h,Rexanes Af t er _oyvernight st .
RS B e BT 1 14 UG L5 rescion
f whd quashiclstl ndowaddiedn W hydrdildbtiosadréd Naae0°CAThe pH was adjusted to

gé% I&Q’M h@kﬁ{lﬂ{lﬁ‘%ﬁ)&ﬁ&ué _%\S]?F ?I%/%%icﬁ lvg”l];lhgtifhxloa]cetate. The combined organic

- lahdranete dricdneeneslinachifitedil@seda ahd ghiceyhied v vacuo. The product

2915 QPSRN DeBa S §300 b Bt popP B toandt (6 g 8456) o

22 Whie s&idayl - t hi ophen- 2-yl et hyl ) - am no] - 5- qui nol i n- 6-
yl met h-(2)-ylidine-thiazol -4-one. To a suspensi on of
2-[ (3-net hyl -t hi ophen-2-yl nmet hyl ) -am no] -t hi azol - 4- one
(114 ng, 0.5 mmol ) and qui nol i ne-6-car bal dehyde (95
my, 0. 6PigpRtatiohdf Rabueide-{,#diflyoro-ethyl)-pyridine

il

To the solution of 2,2-difluoro-2-pyridin-2-yl-ethanol (example 59b, 5 g, 31.4
mmol) and 2,6-di-t-butyl-4-methylpyridine (9.6 g, 47.1 mmol) in methylene chloride
(100 mL) was added dropwisely triflic anhydride (7.9 mL, 47.1 mmol) in methylene
chloride (10 mL) at -78°C under N,. After 1 h, the reaction was warmed to room
temperature and continued to stir for 30 min. After adding pentane (100 mL), the solid
was removed by filtration. The filtrate was concentrated to give the crude product which

was directly used in the next step with further purification.

To the solution of the above crude product in DMF (N,N-dimethylformamide)
(70 mL) was added sodium azide (8.2 g, 126 mmol). The reaction was stirred at 60°C for
12 h. after cooling to room temperature, the solid was removed by filtration and washed
with ether. The filtrate was poured into water (300 mL) and extracted with ether (3x300
mL). The combined organic extracts were washed with brine solution and dried over

sodium sulfate, filtered, and concentrated in vacuo. Flash chromatography (Merck Silica



in a mcrowave tube were added benzoic acid (7.5 ny,
0.06 nmol ) and piperidine (6 uL, 0.06 nml) at room

Wo esppeombur e. The nicrowave tube was seal ed aneCteR10e8006807
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to 15Q0C in a closed mcrowave for 30 mn. Then, the

m xture was cooled to roomtenp&rature and dil uted

with toluene and the m xture was heated with heat gun.

Afel 60, 70€23I0in‘n@;ht B%leeﬂﬁl"metaﬁd iur}fexaﬁehe 3Qoinind affoweled 2-(2-azido-1,1-

c ect lLtratjo u

I B by 5 B R 2 AREIS by Rl S oy 165
ofMBEY. ( 3- net hyI - t hi ophen- 2-

yl met hyl ) -am no] - 5- qui nol i n-6-yl neth-(Z)-ylidine-thiaz
ol -4-one was isolated as a gray solid. EI-HRVS me

cal cd for Cl9H 5N30s2 (M + , 365.0657, found 365. 0652.
Exanpl ePréfaration of 2,2-difluoro-2-pyridin-2-yl-ethylamine

5- qui nol i n-6-yl met hyl ene- 2-[ (t et rahydr o-t hi opyr an- 4-yl
nmet hyl ) - ami no] -t hi azol -4-one_A cold (ice water bath)
sol ution of tetrahydro-4H ryran-4-one (5 g, 43
mmol ) and tosyl net hyli soc (9.24 g, 47.3 mmol ) in
DMVE (200 M) was treated w i,on of

pot assiumtert-but oxi de (9. g, [2s) in
tert-butyl alcohol (200 nml). Th& rBaction mixture was
stirred at roomtenperature for 3 hours, and then

dilute vvlth t her.. The Xt ur essi.vel she

it h e eafiindre Grao b Gt ef‘rtﬁégamﬂang&%@mpi $5c, 15,54
fml[ﬁcfﬁy ﬁlgbt%;a B%ﬁ@@{@g@ﬁﬂb Naf 8ddeiN@oF paltidivdh 08 etbowds.5 g). The
purifie y shor

%5 distjil]ation under high %/aClII‘lr’?t
t BRI Qytiu@dgi He 8} 1balloeR abyqomp tenmppergffire for 2 h. after removal
APt tRE Vet %E %ﬂc@htrﬁtgd & afﬂo’id irﬂrﬂiﬂhowﬁ§ ﬁﬁﬂtlﬂi@thylamine

| Mb | THF t
i 2500 ¢ Behathow milcbeBY et (M quenched by

addi ng net hanol

Preparation of 2-(2,2-difluoro-2-pyridin-2-yl-ethylamino)-5-[1-quinolin-6-yl-
meth-(Z)-ylidene] -thiazol-4-one hydrochloride

Similar procedure as described in example ib was used, starting from 2-
methylsulfanyl-5-[1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one, 2,2-difluoro-2-
pyridin-2-yl-ethylamine (example 59d) and DIEA to give 2-(2,2-difluoro-2-pyridin-2-yl -
ethylamino)-5-[1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one. The product was
dissolved in methanol (5 mL). 2 M HCl in ether (2 mL) was added. After adding ether,
the solid was collected by filtration, washed with ether and dried to give 2-(2,2-difluoro-
2-pyridin-2-yl -ethylamino)-5-{1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one
hydrochloride. LC-MS m/e 397 (MH").



(roomtenperature, 1h), and the m xture was

concentrated to dryness. The residue was dissolved in
wdbbobiah28ad oxane, stirred at room tenperature fpCT/EP20851006807

then concentrated under reduced pressure. The solid

residue was triturated with eth&- and col |l ected by

suction filtration. A suspension of this materi al

(Bxag8¥e 6014 mmol ) in THF (100 m) was treated with IN

NaOH (14 m, 14 mmol) at roomtenperature for V h. The

T- [: St tl t ;
P an SR e oY S 2 v B AP RS e
dilickhelrtbingol4mwoe The organic | ayer was dried over

sodi um sul fate and concentrated under reduced
pressure. The residue was treated with acetic acid

(0.48 m, 8.5 mml) t® Qfoy_-ide, atter glrying in a

vacuum oven, 2-(tetraphy -thii—b‘p%\la 4-yl) -
met hyl anroni um acet . . m xture of
2- (tetrahydro-t hi opyrant 4-yl ) - met T 2%
(0.66 g, 3.44 mmol) t hi ocyanat o- ac
ester (0.50 g, 3.44 mol) was heat ed
The reaction m xture was partitioned
and di chl oronet hane. The | ayers were~sgparated. The
aqueous | ayer was nmade basic by the aditi|n of 6N
anmoni um hydr oxi de, and then extract edVy
di chl oronet hane. The organic | ayer was dried over
sodi um : tyr .

* ressura P ARA I (P AAE T L ARG BT HERHENN e
colum with 100% et hyl acetate to afford 2-
[ (tetrahydro-thiopyran-4-yl ) -am no]j
-thi azol -4-one (299 ngy, 38

DNi UM acet at e
tic acCiH et hyl
900C for 2 h.

5 7%
To the solution of 2-(2-azido-1,1-difluoro-ethyl)-pyridine (example 59¢), 2.6 g,
14 mmol) and 3-tert-butyl-4-hydroxy-5-methylphenyl sulfide (0.5 g, 1.4 mmol) in 1,2~
dichloroethane (40 mL) was added MCPBA (77%, 4.2 g, 18.2 mmol). The reaction
10 mixture was stirred at 55°C for 12 h. After cooling to room temperature, the reaction
mixture was poured into a saturated aqueous NaHCO3/Na$,0; solution (100 mL) and
extracted with methylene chloride (3x100 mL). The combined organic extracts were dried
over sodium sulfate, filtered, and concentrated in vacuo. Flash chromatography (Merck
Silica gel 60, 70-230 mesh, 50%-100% ethyl acetate in hexane in 30 min) afforded 2-(2-
15 azido-1,1-difluoro-ethyl)-pyridine N-oxide (2.7 g, 96%) as a clear oil. LC-MS m/e 201
(MH").

Preparation of 2,2-difluoro-2-pyridin-2-yl-ethylamine N-oxide

N,

X
7
\
o F F



A sol ution of quinolin-6-carbal dehyde (25 ng, 0.16
mol) in acetic acid (2 m) was treated with

wQ@2¢opeseahydr o- t hi opyr an- 4-yl met hyl ) - am no] - t e BEP10081006807
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25

one (37 ng, 0.16 mml) and sodi um acetate (52.5 ng,

0.64 mmol ) in a mcrowave synthe&k+zer at 1800C for |

1/2 h. The reaction m xture was partitioned between IN
NaOH anbo thecsoluwtiomnetH@rezidoFhé-diflgaoiathylpperidina N-dxide dexample

O IV, 3 g O RS ER e02.1
Ej lltnmqil} adict After dﬂﬁfﬁd’fm ?,ak&tel( (éﬁléhpx)fas a’HgIﬁd._S?ihetrleﬂNﬂifbn mixture was

i, SS o i.chl oronet hane a
BRSSP R S dBh e 8RG BERE el rerel bl the

oaretle sogpurizdhy fiahehamhtogapleniverck dilich gelrc0) BHREEhesh, 0%-20%

ressure to afford,the .praoduct as. t .ree base .(16
E@,e Bghin i _Wgnefﬁq'éoré%g(.’a I)HE%%F 2,36%¥luoro- -pyri 1’1’1—2-371-
Bettydbimddd N-dxidd (2e2 ) 9b®ies 2white solid. LC-MS m/e 175 (MH™).
[ (tetrahydro-pyran-4-ylnethyl) -am no] -thiazol-4-one
A m xture of 2-(tetrahydropyran-4-yl)-mnmethylanmoni um
acetate (0.54 g, 3.11 mmol ) and thi ocyanato-acetic
aci d etPuyeparsbenf £02,25iflpord-2U -oxphyridas2-hbadtledarhino] -5-[1-

90QC { or h..T .eaction m xture was partitioned
b‘é‘%l%xfé’élh'%}ﬁrqlﬁﬁl’@8{5@?‘&%@%@%@%e. The | ayers were
separated. The aqueous | ayer was made basic by the

addi ti on of 6N anmoni um hydr oxi de, and then extracted
wi t h di chl oronet hane. The organic | ayer was dried over

sodi um gul.f ate and concenirated un reduced .

or os sur b gl S AGEIbET Bl e B yaying from 2

cokethylsulfahi-5 N0&hiadln6-daettht(&) ylidafed] ehidzol-4-one, 2,2-difluoro-2-(1-

26)[)7(—{3%& 1%—@{}% Luardie 474 DIEA to give 2-[2,2-difluoro-2-(1-oxy-pyridin-2-y1)-
ethylamino]-5-[1-quinolin-6-yl-meth-(Z)-ylidene] -thiazol-4-one. LC-MS m/e 413
(MH™).

Example 61

2-[(Pyridin-2-ylmethyl)-amino]-5-[1-quinolin-6-~yl-meth-(Z)-ylidene] -thiazol-4-one

7z O
PP
N
SN
N\l

Similar procedure as described in example 1b was used, starting from 2-
methylsulfanyl-5-[1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one, (pyridin-2-
ylmethyl)-amine and DIEA to give 2-[(pyridin-2-ylmethyl)-amino]-5-[1-quinolin-6-yl-
meth-(Z)-ylidene]-thiazol-4-one. LC-MS m/e 347 (MH").



yl methyl) -am no] -thiazol-4-one (118 rng, 18%. A
sol ution of quinolin-6-carbal dehyde (37 ng, 0.23 mmol)

WO pooaoesee acid (2 m) was treated with 2- PCT/EP2005/006807
[ (tetrahydro-pyran-4-ylnmethyl) -am no] -thiazol-4-one
(50 ng, 0.23 mmol) and sodium-a@etate (76.5 ny, 0.93
mol) in a mcrowave synthesizer at 1800C for 3 h. The
rExappleé? ni xt ure was partitioned between I N NaOH and
di chl oronet hane. The organic | ayer was dried over

| U r . e .
i W P T O
abiazble4-DBAsal t (32 ng, 30% . LCVS mfe 354 (M) Exanple
70 2- [(14-D oxo-tet
ahydr o-t Mopyr an- 4-yl net hyl ) - am no]
yl enet hi azol - 4-one A sol ution of 0
2- (tetrahydro-thiopyran-4-yl)-nmetR {um acet at e
(200 ng, 1.05 nmol) in acetic acig m ) was reacted
with 30% H2O2 at 600C for {jz:”?h- reaction mxture

-qui nol i n-6-yl met h

was concentrated to dryness _fo afford the desired

sul fone (227 ng, 97%. A diXtwe of this sulfone (0.23
g, 1.02 mol ) and thiocyapgato-acetic acid ethyl ester
(0.15 g, 1.02 nmol) masCheat:p to_900G=for 3 h . The
reaction m xture was partiti oregd/ bet\iwveeny 6N HCl and

di chl oronet hane. The | ayers weré parat’ed. The
aqueous | ayer was nade basic by g addition of 6N
amoni um hydr oxi de, and then

5 Similar procedure as described in example 1b was used, starting from 2-
methylsulfanyl-5-[1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one, 1-(S)-(3-methoxy-
phenyl)-ethylamine and DIEA to give 2-{(S)-1-(3-methoxy-phenyl)-ethylamino}-5-[1-
quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one. LC-MS m/e 390 (MH™).

10 Example 63

2-[(8)-1-(4-Methoxy-phenyl)-ethylamino]-5-[ 1-quinolin-6-yl-meth-(Z)-ylidene]-

thiazol-4-one

Similar procedure as described in example 1b was used, starting from 2-
15 methylsulfanyl-5-[ 1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one, 1-(S)-(4-methoxy-
phenyl)-ethylamine and DIEA to give 2-[(S)-1-(4-methoxy-phenyl)-ethylamino]-5-[1-
quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one. LC-MS m/e 390 (MH™).



extracted wth dichl oronethane. The organic | ayer was
dri ed over sodium sul fate and concentrat ed under

wo edaoexs2pr essure to afford crude PCT/EP2005/006807

5

10

2-[(1,1-di oxo-tetrahydrothi opyran- 4-yl)-nethyl am no]
-thi azol -4-one (55 ng) which was3used in the next step
W t hout further purification. A solution of
qEtanedlé 64 6- car bal dehyde (33 ng, 0.21 nmwol) in acetic
acid (2 mM) was treated with

25 {1, +dj oxo-t.et rahydr,o-thi opyrapn-4-yl) -met hyl am .
b4 il R RN G 5 -t e W B D) videnel-
(fhRazoB4-dhe84 Mol ) in a mcrowave synthesizer at 1800C

for 2h. The reaction m xture was partitioned between

I N NaOH anddi chl or onet hane. The aqueoys | ayer, which

contai ned the product, was concentr at e%/to dryness.

The residue was triturated with DWVF. 9! ubl e

materials were renoved by filtratig he DMF sol ution

was concentrated to dryness and thde was purified

by RP HPLC to afford the product as=He TFA salt (3

ng, 3% . LCMS me 402 (MH) Hpaapie 71

2- (Cycl opropyl et hyl - ani no) -E(qui nd| i n- 6-yl net hyl ene-t

hi azol - 4-one Preparation ofN= ' '

2-cycl opropyl net hyl am no-t hi
procedure as described ig as used,
starting from cycl opropyl neth yRes’ r hodani ne
(2-thioxo-4-thiazolidinone), ner chhori de and

DI EA to give 2-cycl opropyl net hyl -tNi azol - 4- one.
LCMS nfe 171 (MH). Preparation of

2- (c7cl opr opyl net hyl - am no) - 5- qui nol i n- 6-yl net hyl ene-t
hi azol - Similar procedure as described in example 1b was used, starting from 2-

methylsulfanyl-5-{1-quinolin-6-yl-meth-(Z)-ylidene] -thiazol-4-one, 1-(4-
methanesulfonyl-phenyl)-ethylamine and DIEA to give 2-[1-(4-methanesulfonyl-
phenyl)-ethylamino]-5-[1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one. LC-MS m/e
438 (MH").

Example 65

2-(2-Morpholin-4-yl-ethylamino)-5-[ 1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one



4-one A solution of quinolin-6-carbal dehyde (75 ng,
0.48 mol) in acetic acid (2 mM) was treated with

wQ2w@gdaseopyl net hyl am no-t hi azol - 4- one (82 ng, POT/#B2005/006807

10

15

nmol ) and sodi um acetate (157 ng, 1.92 mmmol) in a
m crowave synthesizer at 1800G64or 1 h. The reaction
m xture was partitioned between I N NaOH and ,
di chl orSsmdatenoecdufhes dasgatreddn lesgreplevib svad nieeld stextirg from 2-

' tre, filtered | (50! tyated to dryr EIOR TR
TR ST b b IR PR BB o, ¥ holin 4
ctimdenineand PIEA tdigiweds@-mphphdliest-vliethylaming)- 5]t -guawlin-6-y1-

R L S A L T S

dryness. The conbi ned residues were purified by RP
HPLC t o affordthe product

o ropyl met hyl - anmo) - 5- qui nol i n- 6-yl net hyl ene-th
ﬁ%é%#géggne as the TFA salt (99 ng, 66%. LC-M5S me
310 (M#+). Exanple 72 The pharnacol ogi cal properties
- (Cywohsaylpethndsmoho )k fril &-quinading ¢-gh (Deylsisntj-thiazgl-Byone
a number of pharnmacol ogi cal assays. The exenplified
phar macol ogi cal assays whi ch follow have been carried
out with the conpounds accordin 0, the invention and
their salts. The conmpounds of t nventi on exhi bited
CDKlI / Cydin B activity with Ki vartes of less than 5.0
nmV This denonstrates that all{of these conpounds were
active to inhibit CDKI/Cyclin ByyTo determ ne
inhibition of CDKI activity _g(ther Fl ashPl ate(tm
(NEN(tn)-Life N=

S

\

O
~
s
N
Similar procedure as described in example 1b was used, starting from 2-
methylsulfanyl-5-[1-quinolin-6-yl-meth-(Z)-ylidene] -thiazol-4-one, 2-cyclohexyl-

methylamine and DIEA to give 2-(cyclohexylmethyl-amino)-5-[1-quinolin-6-yl-meth-
(Z)-ylidene] -thiazol-4-one. LC-MS m/e 352 (MH™).

Example 67

2-[(3-methyl-thiophen-2-ylmethyl)-amino]-5-quinolin-6-ylmeth-(Z)-ylidine-thiazol-4-

CH, H—</N
E\g—/ ST

S

one

)



Sci ence Products) assay or HTRF Honbgeneous Tine
Resol ved Fl uorescence assay was perfornmed. Both types

w@bookionms®e assays were carried out using reconbCTYEPL005/006807
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human CDKl / Cyclin B conpl ex. GST-cyclinB (GST-cycB)

and CDKI cDNA cl ones in bacul ovirus vectors were
provided by Dr. W Harper at the Bayl or Coll ege of

Medi ci rReepddatien of2-{ BXmetybtleoplenvymetbylprpries]stdhzoh4-one.
Hi gh Five(tm insect cells angd the conplex was

purified on gl utathione Seph ros'g resin (Pharmaci a,

Pi scat away, NJ) as previo Bl 2 i bed (Har per, J. W

d
et al. Cell 14P3, 75, 805 . A 6x-HistidiMe tag o
truncated mg?retinobla toma (Rb) pro n ( n-i-%g
QUES S

aci d 386-928) used as the substrate flor

CDKI / Cyclin B assay (the expression plasm @& was
provi ded by Dr. Veronica Sullivan, Departnent of
Mol ecul ar Virol ogy, Roche Research Centre, Wl wyn
Garden City, United Kingdom. The Rb protein is a

1o b B 1 RAGSRARE S0, RSB (S ) nd
ARhodafineG032 argd5.6memoh fie pet@ssile (A0edL) Wes ®idejl DIFRA (1.91 mL, 11
AR bRl L PSR O e o
s{irs2igh 5.6Gatrob) weradded SushelporianiAfter ndditiangthe suspension was allowed
P B A 00 e B P e
1fiddredritdaagi £pluplf célrsamd washed With aceshizdlledp0Enml) ahd athyl acetate
A SRRt S P 8P R B
ddigdoled Gn aftdldrsineBAne 3B and washed with water and brine solution. After
L L O S L diekke, b PRI 2R MR SRS M a2 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 light yellow amorphous

solid: EI-HRMS m/e calcd for CoH;oN,08S, (M) 226.0235, found 226.0232.

Preparation of 2-[(3-methyl-thiophen-2-ylmethyl)-amino]-5-quinolin-6-
yimeth-(Z)-ylidine-thiazol-4-one.

CH, N
0 E\g_/h*{/
g T
N0 z |
~J " .

N

O

~



salt] pH 7.5, 30%glycerol, 200 nM NaCl, and 1mM DTT
(dithiothreitol). Purified Ro fusion protein stocks

wowooe/oepsant i t ated for protein concentration, aPCT/ERL06H)06807
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and stored at -700C. For the FlashPl ate ki nase asasy,
96-wel | Fl ashPl ates were coatedggu th Rb protein at 10
mg/ m, using 100 m per well. Plates were incubated at

4C overTé ghispehsidh of Dmﬁn@ﬂi??ﬂﬁbpﬁeﬁ i—?ﬁn&hﬁ%bﬁn@]nﬂﬁazol 4-one
To control for i.fic phoryl at

ker . S h
SR Pl Smien) QA e RGBSy I RE  HeJuene (4 mL)
by faf refcr &vebrerivb dfebileaddéd Bed)!’bihﬁ@d)( 7.5Rh@toess MedR) Jzﬁﬁﬂpendme (6 uL,
mashed t ce wWith wash bi fer 019 Tmeeﬁ@ég E o
Bl atroereteapeEaiiven die meﬁsﬂwﬁqt& e as @8 dgated to 150°Cin
( a &1@@&1 rﬁ&fﬂ%@#@t d$r'30 R, Q‘h@l@,d:ﬁ@nﬁﬁufék@as%blga t@tro&ié téhpahture and
ce | oNn | ONS were |1 Nnitli |
afﬁﬂ%tfc{] U}“rﬁé‘f’ lugme ?ﬁ fi’éé‘éﬂ%ﬁwﬁﬁ heat %ﬂghﬁﬁé A % Cﬁﬁmg to room
g%gpigraé&eoﬁtg%ﬁwf f}e Zglecfemw @Tt-fr{m(ﬂn £ wdsBed %ﬂﬁwbluene and
an a Su I Cl en a un
s Eionirile, Aftepdpangin qip §4 mg(@o %}85%&7@% eﬁﬁeglrauﬁﬂlen 2-

P;hﬁfe@(gl)\t\@rhﬁud @H@iﬁbﬁﬁ’-@;ﬂrﬂeﬁp (z)tﬁm@l% -HiskoR 4QFhe&va%fisi‘Kﬁéd as a gray
m nut és. Pl ates wer r tines

th t
w0 BrFROLS me stledfor Sl eReation S5 ofpEBaNED- 0652

scintillation counter (Packard Instrunment Co., Downers
Grove, IL] . The percent inhibition of Rb

phosphoryl ati on, which is a neasure of the inhibition
diéeﬁﬁ_égt|V|ty, was determ ned according to the

following fornula: 100 x 1 - test conpound -
NSRRI 6- Gk @hAbne-2 QRSB b ltiopyran-4-ylmethyl)-amino]-thiazol-4-one

NH, AcOH

5— o6&

0 0
(U\N /O AN AN
/ ~ | N
e O o OO
\cr)(\S N - -~ N \<N
———re——
S

A cold (ice water bath) solution of tetrahydro-4H-thiopyran-4-one (5 g, 43
mmol) and tosylmethylisocyanide (9.24 g, 47.3 mmol) in DME (200 ml) was treated with
a suspension of potassium tert-butoxide (9.66 g, 86 mmoles) in tert-butyl alcohol (200

ml). The reaction mixture was stirred at room temperature for 3 hours, and then diluted
with ether. The mixture was successively washed with water and brine, then dried over
sodium sulfate, filtered, and concentrated. The crude product was purified by short path
distillation under high vacuum to give the nitrile as colorless oil (3.06 g). A portion of



where "test conmpound” refers to the average counts per
m nute of the test duplicates, "nonspecific" refers to

W0 b@cavseage counts per nminute when no CDKI/ CyeCT/RP105/006807
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30

etc., was added, and "total" refers to the average

counts per mnute when no conpoamd was added. The | C50
value is the concentration of test conpound that
rthidunssridly(2 §OPs. Thmopy wiselissolvied as EMibodare$ BHF (80 ml, 80 mmol) and

i ti f th ' b d h .
T AT —
deoahaenpiiaturs, 1ha) andl the edxtioye Mme:ohoéﬂtmm':du@: drithess: The residue was
RS W TV MRS T
R&;&ﬁk v&iﬂlé:ed:pﬁwu&s l(fﬂmlid lh‘E'sRE)e v:ﬂ:is neterated sdth aths aqdrcolleted by
out ..in - We 0 ro BD, Bi '
SOR ARy Ao Rn R PL CF 1 dect fradf b BB A00 ml) was
Bg%gsd ﬁfﬁEH%NhédfOH%& gl 4 ool e seomsedperatifre éor 14 h( A%heTAFE was
WA RCERC T
a&g%ls( g&hll&aSmdtgiaﬂés. ethé Olrgéhig@gr ‘ggsdt}j{edkm’fef grdi@m(sAHateivhd concentrated
) .0, . % T 20, . 045

o pedBierd o IR0 S4RE 1R BT BBARYC 26id Predpkbg mmol) to

t hevidendee dHeaEin Drhcudfh dven of-(tentipdisdhivpirdbiopnl) was

m xed. with 40 niL of /Cyclin B solution in assa
pvléﬁﬁefka%?wuf’} %%Fat%gg@gsrtrati on of CDKI/Cyclin B axd

Ro at 0.1 ng/nL and 0.113 nmM respectively, and
i ncubated at 37C for 30 min. 15 nL of anti-phospho-Rb

(Ser 7500 b, (el Sl 8, TSGR OB gt 06,
anid BEAN) ahdEHIBFhhAB-acetic acid ethyl ester (0.50 g, 3.44 mmol) was heated to
90°C for 2 h. The reaction mixture was partitioned between 6N HCl and
dichloromethane. The layers were separated. The aqueous layer was made basic by the
addition of 6N ammonium hydroxide, and then extracted with dichloromethane. The
organic layer was dried over sodium sulfate and concentrated under reduced pressure.
The crude was purified on a silica gel column with 100% ethyl acetate to afford 2-
[(tetrahydro-thiopyran-4-ylmethyl)-amino]-thiazol-4-one (299 mg, 38%).

A solution of quinolin-6-carbaldehyde (25 mg, 0.16 mmol) in acetic acid (2 ml)
was treated with 2-[(tetrahydro-thiopyran-4-ylmethyl)-amino]-thiazol-4-one (37 mg,
0.16 mmol) and sodium acetate (52.5 mg, 0.64 mmol) in a microwave synthesizer at
180°C for 1'2h, The reaction mixture was partitioned between 1N NaOH and
dichloromethane. The organic layer was dried over sodium sulfate, filtered and
concentrated to dryness. The crude was purified by RP HPLC to afford the product as the
TFA salt (45 mg). The salt was dissolved in dichloromethane and washed with IN
NaOH. The layers were separated. The organic layer was dried over sodium sulfate and
concentrated under reduced pressure to afford the product as the free base (16 mg, 27%).
LC-MS m/e 370 (MH")



was continued at 37C for 25 mn, after which LANCE
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Sur eLi ght- Al |l ophucocyanin (20 nM Per ki nEl ner,

Vel |l esl ey, MA) were added to th&8wells. Incubation was
continued at 37C for another 40 mn. At the conpletion
of t héxampldétt i on, 35 nlL of reaction m xture was
transferred to fresh 384-wel| black polystyrene plates

(=C i gl pcorogr at e L0 Y) .and, read.o AL
oo PSR £ AR S P BRI T E PR D fisgpl--ome
340 nm and em ssi on wavel ength of 665/615 nm Ki

val ues showing CDKI/Cyclin B activity that RBHiQ%¢ to
conmpounds of the subject matter of this inveéntion o
ranges from about 0.001 mMto about 5.000 Specific
data for sonme exanples are as follows:Claiins: 1]1. A rr([(N
ce@m.l%ld/gj t he formnul a\l/wher 'n/%Nis selected fro \/<
| ower kylcfI | ower al koxy, aJfyl oRy |ower alkyl, \
hydroxy? |ower alkyl, |ower @l koxy |ower alkyl, and R2

-(X)n-; X is selected from!l ower alkylene,
cycl oal kyl ene, aryl substituted | ower alkyl ene,

car boxy substituted | ower al kyl ene, hydroxy o
substituted | ower al kyl gne, am do substituted | ower
al kyl ene, nonoor K/( o
0 N ~ AN
/ | N
z S
X = ¢
l + \<N N X
= N
N
© o}

A mixture of 2-(tetrahydropyran-4-yl)-methylammonium acetate (0.54 g, 3.11
mmol) and thiocyanato-acetic acid ethyl ester (0.45 g, 3.11 mmol) was heated to 90°C for
2 h. The reaction mixture was partitioned between 6N HCl and dichloromethane. The
layers were separated. The aqueous layer was made basic by the addition of 6N
ammonium hydroxide, and then extracted with dichloromethane. The organic layer was
dried over sodium sulfate and concentrated under reduced pressure. The crude was
purified on a silica gel column with 100% ethyl acetate to afford 2-{(tetrahydro-pyran-4-
ylmethyl)-amino]-thiazol-4-one (118 mg, 18%).

A solution of quinolin-6-carbaldehyde (37 mg, 0.23 mmol) in acetic acid (2 ml)
was treated with 2-[(tetrahydro-pyran-4-ylmethyl)-amino]-thiazol-4-one (50 mg, 0.23
mmol) and sodium acetate (76.5 mg, 0.93 mmol) in a microwave synthesizer at 180°C for
3 h. The reaction mixture was partitioned between 1N NaOH and dichloromethane. The
organic layer was dried over sodium sulfate, filtered and concentrated to dryness. The
crude was purified by RP HPLC to afford the product as the TFA salt (32 mg, 30%). LC-
MS m/e 354 (MH")
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al kylene; R2 is wherein is a carbon containing ring

connected by a ring carbon atom9-which ring is

sel ected froman aryl ring, a cydoal kyl ring containing

fixample & 6 carbon atons, a 4 to 6 nenbered

het er ocycl oal kyl ring containing from3 to 5 carbon

o O e S Hemethylene
zeloA-@nfrenber ed het eroaromatic ring containing from

1 to 2 hetero atons sel ected fromthe group consisting

of oxygen, sulfur and nitrogen; Rs, R and R are

i ndependently selected fromthe group consisting of 10

hydr oxy, -SQ2, hydroxy | ower al kyl, hydro | ower

al kyl , ~hal oget: 1"S%r " al koxy, am no’ }%Dno- or di-

| ower al kyl n1no or when two of he substltuents R5,

R and R arg sybstituted op

s 070

H(j)\ (
i /o (D/\r‘(
N / = l N

A solution of 2-(tetrahydro-thiopyran-4-yl)-methylammonium acetate (200 mg,
1.05 mmol) in acetic acid (3 ml) was reacted with 30% H,0, at 60°C for 4 h. The
reaction mixture was concentrated to dryness to afford the desired sulfone (227 mg,
97%).

A mixture of this sulfone (0.23 g, 1.02 mmol) and thiocyanato-acetic acid ethyl
ester (0.15 g, 1.02 mmol) was heated to 90°C for 3 h. The reaction mixture was
partitioned between 6N HCI and dichloromethane. The layers were separated. The
aqueous layer was made basic by the addition of 6N ammonium hydroxide, and then
extracted with dichloromethane. The organic layer was dried over sodium sulfate and
concentrated under reduced pressure to afford crude 2-{(1,1-dioxo-tetrahydro-
thiopyran-4-yl)-methylamino]-thiazol-4-one (55 mg) which was used in the next step
without further purification.

A solution of quinolin-6-carbaldehyde (33 mg, 0.21 mmol) in acetic acid (2 ml)
was treated with 2-[(1,1-dioxo-tetrahydro-thiopyran-4-yl)-methylamino]-thiazol-4-one
(32 mg, 0.21 mmol) and sodium acetate (69 mg, 0.84 mmol) in a microwave synthesizer
at 180°C for 2 h. The reaction mixture was partitioned between 1N NaOH and



adj acent carbon atons on ring , these two substituents

can be taken together with their adjacent, attached
wa@asodeomsas ons to form 15 an aryl ring, a 3 to BCT/EP2005/006807

menbered cycloal kyl ring, a 4 to 6 nmenbered

het erocycl oal kyl ring, or a 4 t® -6 menbered

het eroaromatic ring, with said heterOQ%éloalkyl ring

ehlerginerthasice ribararents dayer Rgidrontmned thiepaoducsriva corceptrated to
450 BhOMEidRE Was {rﬁqr%técgirﬂtﬁ %ﬁ.r&%l&@@ﬁhfegag?ve?é %errrxlloged by
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tfgtrationi The DNE solwidnswastdenceniatad tomyyness and theygrudeiwag purified by
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OPEPECS afofilihe bl JcHEaR (PER AT Mgk b
5 then one of R5, R6 and R7 is other than hydrogen,
| oner al kyl or SO2, andwith the still further
g%%&iggﬂthat when is a cycloalkyl ring and n is O,
then one Rs R and R7 is other than hydrogen or | ower
A-K9yclomop insihtemins)- comjnolinds et Boobimsea
nitrogen in the heterocycloal kyl ring or
het eroaromatic ring, sulfones where Rocontains a
sul fur in the heterocycl oal kyl i het er oaromati c
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Preparation of 2-cyclopropylmethylamino-thiazol-4-one

(o}

A

s
\{L
m b

Similar procedure as described in example 67(a) was used, starting from
cyclopropylmethylamine, rhodanine (2-thioxo-4-thiazolidinone), mercuric chloride and
DIEA to give 2-cyclopropylmethylamino-thiazol-4-one. LC-MS m/e 171 (MH").

15 Preparation of 2-(cyclopropylmethyl-amino)-5-quinolin-6-ylmethylene-thiazol-

4-one

A solution of quinolin-6-carbaldehyde (75 mg, 0.48 mmol) in acetic acid (2 ml)
was treated with 2-cyclopropylmethylamino-thiazol-4-one (82 mg, 0.48 mmol) and
sodium acetate (157 mg, 1.92 mmol) in a microwave synthesizer at 180°C for 1 h. The

20 reaction mixture was partitioned between 1IN NaOH and dichloromethane. The organic
layer was dried over sodium sulfate, filtered and concentrated to dryness. The aqueous
layer, which contained some product, was concentrated to dryness. The residue was
triturated with DMF. Unsoluble materials were removed by filtration. The DMF solution
was concentrated to dryness. The combined residues were purified by RP HPLC to afford



or pharmaceutically acceptable salts thereof. 2. The
conpound of claimlwherein aryl is phenyl. 3. The
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formula: wherein Ri' is selected fromlower alkyl,
| ower al koxy, hydroxy |ower al&ill- |ower al koxy | ower
al kyl and phenoxy | ower al kyl; or pharmaceutically

dbepyidaist 2-(eyalopsomyleethpl-amino) Iheuinolipduylthettfylenleshrmzd-4-one as
' (g . Ve conpound of claim4

ARETERaELa0 g, dabFL A hve 570 M) ZOTP

2-pentylam no-5-[1-qunolin-6-yl-neth-(2)-ylidene]-thia

zol - 4-one; 2-met hyl am no- 5-

[ﬂxa&g?m in-6-yl-meth-(2Z)-ylidene] -thiazol-4-one; and
-1 sobutyl am no-5-[1-quinolin-6-yl-neth-(2)-ylidene]-t
hi azol -4-one. 6. The_ conpound of claim3 wherein R
i s hydriephatmesoledive) prapertiasné fhesorpoynipakthisinkention Znay be
i | g | - = .
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activity with Ki values ofless than 5.0 pM. This demonstrates that all of these

compounds were active to inhibit CDK1/Cyclin B.

To determine inhibition of CDK1 activity, either FlashPlate™ (NENTM—Life
Science Products) assay or HTRF Homogeneous Time Resolved Fluorescence assay was
performed. Both types of kinase assays were carried out using recombinant human
CDK1/Cyclin B complex. GST-cyclinB (GST-cycB) and CDK1 cDNA clones in
baculovirus vectors were provided by Dr. W. Harper at the Baylor College of Medicine,
Houston, TX. Proteins 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 [4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid, sodium
salt] pH 7.5, 30% glycerol, 200 mM NaCl, and 1 mM DTT (dithiothreitol). Purified Rb
fusion protein stocks were quantitated for protein concentration, aliquoted, and stored at
-70°C.
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2- (2-hydrox7- 2- et hyl - propyl am no) - 5-[| - qui nol i n-6-yl -
neth-(2)- ylidene] -thiazol-4-off: 8. The conpound of
claim3 wherein R1' is phenoxy |ower alkyl. 9. The

conpounipréhe ElashRiats kislaes aspey, Aaivdll Etaspdlates wiess coated with Rb protein

2at(1% p{%ﬂﬁf‘ gx}é ?Q?ﬁ a@ég&ﬁzl’%ﬁes[ﬂqgﬂfc ﬁh]e&] at64°§‘lu ﬁfgﬁ-ﬁ 1t or at room

c’qemmraiuwfer 2houis and sbelrgpolingontasl foh aomapneaﬁt ahospherydition, one
FiJon 6§Néﬁg Wa?k téd %n%ﬁﬂ) ﬁﬁ% % "ntng guft‘é’f‘%ﬁ 'n)ﬁ/‘l(bj{:HEﬁé’ @(%SM NaCl).

hB/l@Iteewrd tbwe Wadieldymce anthrggsh baffeg@d)1% dGween 20 laophosplaatetbuffered
ngﬂe C?ng}%crurld? ecﬁgtga { 3L Q%H%@?Wg&??d&{ £ the wells at 5x final

rom
mLumcm(cyatmme rReattEst weaninitagtedhlyydinugediateladdigionalf K9 li] reaction mix (25

AR PR A B R tnpPhiee 20, B biranf iFkate, g 3p-a1P)
alll Suffi@ém asrhidk bf 48HER t8Bive counts that were at least 10-fold above
background. Plates were incubated at room temperature on a shaker for 30 minutes.
Plates were washed four times with the wash buffer, sealed, and counted on the
TopCount scintillation counter (Packard Instrument Co., Downers Grove, IL]. The
percent inhibition of Rb phosphorylation, which is a measure of the inhibition of CDK

activity, was determined according to the following formula:

100 x 1 - test compound - nonspecific

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 =ICs0/(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 MgCl,, 1.5 mM DTT, and 162 pM 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 MgCl,, 0.003% Tween 20, 0.045 % BSA, 1.5 mM DTT,



adj acent carbon atonms on ring these two substituents
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ring, a 3 to 6 nmenbered cycloalkyl ring, a 4 to 6
menber ed heterocycl oal kyl ring;73and a 4 to 6 nenbered
heteroaromatic ring with said heterocycl oal kyl ring
and 0338V LS re BTl igitlatd e kBNAESIeALRG, DO AMoEt®mBound solution
hetero at ons seI ected from oxygen, nltrogen and
sals foniiked with MO ol afe3DT/Cyditpb midgomheaseaymleteswrth &inalcoacentration
nltro en i.n the heterocycloal | ring or .

aﬂm%né Rhgt 0dnig/mb |a¥léﬁe1§ WD rESPRatEy el AR inrEbaged at
%%é fr 30% t S0 aﬂ&ﬁlﬁ&kb sem()panﬂn%d%r o8N SfEkliy

ring; ceutlic accept abl e’ salts there

iIfEcthcblegsc &qrp@bn ng wes @d 10thyhb7eS2rdikstoniof theentibrgy. ccubation
hy 8%&%&1@379& kotl25 3R %%&%1&7&@(1@1%@@%@9@1&3 dleh QW lrabbit IgG

he conpoun alm 11 wherein sai

dd m@é&tﬁlﬂﬁglmerhy\fﬁlés@% Mol apdantiyilsrntibgdisconjugated to SureLight-
[P&Io%ﬂhg&lylaﬂm(iZM lnl\/ﬂ%ﬁqnﬁlaer,y\}%ﬁje%ﬁ% MA) were added to the wells.

Incubation was continued at 37°C for another 40 min. At the completion of the

incubation, 35 pL of reaction mixture was transferred to fresh 384-well black polystyrene
plates (Corning Incorporated, Corning, NY) and read on a fluorescent plate reader at

excitation wavelength of 340 nm and emission wavelength of 665/615 nm.

Ki values showing CDK1/Cyclin B activity that applied to compounds of the
subject matter of this invention ranges from about 0.001 uM to about 5.000 pM. Specific

data for some examples are as follows:

Example Ki (uM)
5 0.838
10 0.148
15 0.798
20 0.604
25 0.596
30 3.000
35 3.300
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2- hydr ox7net hyl - c7cl opr opyl amm) - 5-[ | - qui nol i n-6-yl - e
th-(2)- ylidene] -thiazol-4-o0one74413. The conpound of
claim 10 where both of R and R are substituted on
adizioent carbon atons and taken together with the
attached carbon atonms forma phenyl or a

het er oay %npogllqgodrjm. dArmig conpound of claim 13

wher ei n'sal orrpour% I'S

2- (2- hydroxy-i ndan-1-yl am no)-5-[1-qui nolin-6-yl -neth-
(2)-ylidene]- thiazol-4-one. Ap- e conpound of claim
1 wherein said conmpound hgs t\{ae ormul a: wherein Xlis
| oner al kyl ene, and R_i ere\n _is an aryl ring;, R5"
is selected from hy(ﬁﬂoxy, hydr%xy ower al kyl, am no,

| ower al koxy and nmono or di |ower alkyl am no; fnd

wherein

R, is selected from lower alkyl, lower alkoxy, aryloxy lower alkyl,
hydroxyl lower alkyl, lower alkoxy lower alkyl, and

Ry -(X)ass

X is selected from lower alkylene, cycloalkylene, aryl substituted
lower alkylene, carboxy substituted lower alkylene, hydroxy
substituted lower alkylene, amido substituted lower alkylene, mono-
or di-halo substituted lower alkylene, amino substituted lower
alkylene, mono- or di- lower alkylamino substituted lower alkylene
and imido substituted lower alkylene;

Rz is

R} >

wherein

: is a carbon containing ring connected by a ring

carbon atom, which ring is selected from



Rg" and R "are selected from hydroxy, hydroxy | ower
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of the substituents R5" Re" and R7" are substituted on
adj acent carbon atons on ring -73%hese two substituents
can be 10 taken together with their adjacent, attached
carbon atons t anfagylmng, gr oup sel ected from an aryl
ring, a 3 to 6 nmenbered cycloalkyl ring, a 4 to 6

nb d het ' i
menber ed heter %;%Elg%g%ﬂﬂﬂg c_rdn'ﬂzgmnggﬁ%sng? 896 %arb8n Gtoms,

nmenber ed heter icring w

het erocycl oal kyl ring and said heteroaromatic ri n%
cont ai ni ng f r ora4tod Pembered fetaromyslogikyladngepntaipimg rom 3 to 5

oxygen, nitrogeq aditSb bnd froff 1 R OXdERS1tGhs QéPéEPéanP&ﬁ the group

where R11 contains a nitrogen in the heterocycl oal ky
ring or het er oPosiEtinecofioRygEn, altpgomand sulbiedr where R11
contains a sulfur in the heterocycl oal kyl ring or

het er oaromat i C 44 3% membBRAHIRESHbIfaAL L‘lﬁﬁmﬁﬁﬁé)ﬁ&n 1to2
salts thereof.16. The corrPound of claim 15 wherein
aryl is phenyl heteroatoms selected from the group consisting of oxygen, sulfur

and nitrogen;

Rs, Rs and Ry are independently selected from the group consisting of
hydroxy, -SO;, hydroxy-lower alkyl, hydrogen, lower alkyl, halogen,

lower alkoxy, amino, and mono- or di- lower alkylamino, or

when two of the substituents Rs, Rs and Ry are substituted on
adjacent carbon atoms on ring ®, these two substituents can be

taken together with their adjacent, attached carbon atoms to form
an aryl ring,

a 3 to 6 membered cycloalkyl ring,

a 4 to 6 membered heterocycloalkyl ring, or

a 4 to 6 membered heteroaromatic ring,

with said heterocycloalkyl ring and said heteroaromatic ring
containing from 1 to 2 hetero atoms selected from the group

consisting of oxygen, nitrogen or sulfur;

and n is an integer from O to 1;

with the proviso that when ® is an aryl ring, then n is 1 and with

the further proviso that when ® is an aryl ring, n is 1 and X is lower

alkylene then one of Rs, Rgand Ry is other than hydrogen, halogen,
lower alkyl or SO, and



17. The conpound claim 16 wherein R5" is |ower al koxy
and R" and R7" is hydrogen. 18. The conpound of claim
wda Zoostoersed n sai d conpound i s PCT/EP2005/006807
2-[2-(4- et hox7- phenyl ) -et hyl am no] -5-[ I -qui nolin-6-yl
-meth-(2)- ylidene] -thiazol-47%ne; 2-
[ 2- (2- et hoxy- phenyl ) - et hyl am no] -5-]
| - quni ol i n- 6- ylwitehB stillurthet Fﬂﬁiﬁb@]thaﬁ&hh@z@ i §dlalkyl ring and n
2-[2- (2- met hoxy- phenyl ) - ethy am no] -5 ui nol'i n-6-yl
nmeth-(2)- yli @gﬁ ert o1 Rsy Ré arzleDxﬁ@ther han hydrogen or lower alkyl;
(2- met hoxy- benzyl am no)-5-[l-quinolin-6-yl-nmeth-(2)-
i dene] -t hi azQI-AxiQBEf compounds where R, contams a njtrogen in the
[ 2- (2, 5-di met hoxy- phenyl )-ethylam no]-5-]1-qui no% i n-
yl - met h- (2) - betererele leyltrmgaqrd}eiqog@@a@nng, sulfones where R,
- ( 3- met hoxf - ) i TORYC
[1-- qui nolin-6- gpﬁﬁmsﬁf(ﬁ%@ nf}H% g%e(% -I?Mzrglg-oi-hgﬁéoammam ring,
and 2- [1-(4-nethoxy-pheny] -eth am no] -5-
[ 1- qui nol i n- 6- WPW‘%&CC‘NB“HY?‘W ali%‘lhﬁ%?él 4- one.
19. The conpound of claim 16 wherein R5" is | ower

al koxy 22mHe ea@p&hiROof dish 1 wherein aryl is phenyl.

2-
yl
2-
6-
[

3. The compound of claim 1 or 2 wherein said compound has the formula:

N0
N—¢
N
R/ ST\
I-A
N

10 wherein

R;'is selected from lower alkyl, lower alkoxy, hydroxy lower alkyl,
lower alkoxy lower alkyl and phenoxy lower alkyl; or

pharmaceutically acceptable salts thereof.
4. The compound of claim 3 wherein R;' is lower alkyl.

15 5. The compound of claim 4 wherein said compound is
2-pentylamino-5-[1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one;
2-methylamino-5-[1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one; and
2-isobutylamino-5-{1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one.

6. The compound of claim 3 wherein R;' is hydroxy lower alkyl or lower alkoxy
20 lower alkyl.

7. The compound of claim 6 wherein said compound is



R7" is hal ogen. 20. The conpound of claim 19 wherein
said compound is
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meth-(2Z)- ylidene] -thiazol-4-one; and

2- (2-fluoro-6-nethoxy-benzyl amT0) - 5-[ | - qui nol i n-6-yl -
nmeth-(2Z)- ylidene] -thiazol-4-one. 21. The conpound of

cl ai m 16 whefkhydiexymiethyhptapglardionge - [atdayolantybreth-(7)-

| ower al kyl @m glg. 22. Iheepon‘pound of claim 21 where

sai d conpoufitePe BI0L 219 i no- phenyl ) - et hyl ani no]

-5- [lI-quinolin-6-yl-meth- (2)- ylidene] -thiazol-4-

one. 23. The(b-byhoumohedfyl-2tméthylirophleminag)-REI-qaindliRB-yl-meth-
are substituted. on L acept carbon atons on the phenyl

ring and ta@%ﬁﬂ¥%ﬁe?ﬁgyoﬁgpﬁ&their adj acent carbon

atons forma | ower al kyl eneoxy or | ower al kyl enedi oxy

bri dge to pr-gtHhydroxymethyi-deyethgdbitylaming)g 5-[24quifidlen-6-yl-meth-
conpound of gl gi.m 23.wherei n_sai.d conmpound is 2-

[(2 3 di hyd/apaehet- ot Eateddd | VOTRP IO 15
[l-quinolin-6-ylnmeth-( Z)-ylidene] -thiazol-4-one; and

2- ( 2- benzo[ 2-(Bhoimxyt2-Breflyl-ptdpylaaninn b -3 -duinefin-arol-retls-(Z)-

-yl - meth- (Z'}Hdene]-thiazol-él-one.
8. The compound of claim 3 wherein R;' is phenoxy lower alkyl.

9. The compound of claim 8 wherein said compound is

2-(2-phenoxy-ethylamino)-5-[1-quinolin-6-yl-meth-(Z)-ylidene]-thiazol-

4-one.

10. The compound of claim 1 wherein said compound has the formula:

N 0O
N—¢
N
R SN
I-B
Na l
wherein
RIO is
Rsu%
Y,

7 ; wherein



ylidene] -thiazol-4-one. 25. The conpound of claim
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aryl | ower alkylene, nono- or di-halo | ower alkylene,
am no | ower al kyl ene, nono- or-@®-1ower al kylam no
| oner al kyl ene and imdo |ower alkylene; R 2 isis an

aryl ring; R 5>R<TI6~Nand R are independently sel ected
hydr oxy-1 ower al kyl, am no,
, halogen | ower alkox and

from hydroxy, -
hydr ogen, | ower

nmono- or di- | ower—af kyl aé’rﬁWGoa%’ mﬁpntmmgffrqmé to 6 carbon atoms;
substituents R15, Rl and R17 are substituted on

adj acent car boraLauRQ floh Brrokf1SO8, ), BNEL LKA ino,

can b e taken together wth their adjace attached
carbon atons t halégsnmosveyplsoxy: sed Bwnedor ¢ bﬂﬁ"&@ia&?}’}qmln%
ring, a 3 to 6 nmenbered cycloalkyl ring, a 4 to 6

menber ed het er ogygh @& k¥t iddePhdeRtly selected from hydroxy, -SO3, hydroxy-
lower alkyl, amino, hydrogen, lower alkyl, halogen, lower alkoxy, and

mono- or di- lower alkylamino, or

when two of the substituents Rs', R¢' and R4 are substituents on

adjacent carbon atoms on ring , these two substituents can be
taken together with their adjacent, attached carbon atoms to form a

group selected from

an aryl ring,

a 3 to 6 membered cycloalkyl ring,

a 4 to 6 membered heterocycloalkyl ring; and

a 4 to 6 membered heteroaromatic ring with said heterocycloalkyl
ring and said heteroaromatic ring containing from 1 to 2 hetero

atoms selected from oxygen, nitrogen, and sulfur;
or

N-oxides of compounds where Ry, contains a nitrogen in the

heterocycloalkyl ring or heteroaromatic ring, and

sulfones where R, contains a sulfur in the heterocycloalkyl ring or

heteroaromatic ring; or

pharmaceutically acceptable salts thereof.

11. The compound of claim 10 wherein Rs' is hydroxy or hydroxy lower alkyl
and R and R; are hydrogen or lower alkoxy.



a4t o6 nenbered heteroaromatic ring, wth said

het erocycl oal kyl ring and said heteroaromatic ring
waeoebazseng froml t o 2 hetero atons sel ect edPE¢T/@PM00HE06807

group consisting o f oxygen, nitrogen or sulfur; or

N- oxi des of conpounds where RI-Zontains a nitrogen in

t he heterocycl oal kyl ring or heteroaromatic ring, and

sul f oneg. Wheeanpidodrlagmid veheseihfaid compbhed is

het er ocycl oal kyl ring or heteroaromatic ring; or

har maceut i t=Srqt :
Compounds. o 1S SRR EnaR) AR ERc o) ytidenc)-
conpounds dhiagblad-on@6 wherein X' is hydroxy-| ower

al kyl ene. 28. The conpound of claim 27 where R15, R16

ahere sai d L HrsaaREyd eyl HOSRRYAhoRh- AR plidene]-

5 2-(1-hydr oxtpimeeld-ong-aphenyi - et hyl ami no) - 5-
[1-quinolin-6-yl-meth- (Z)- ylidene] -thiazol-4-one;

2-(3-hydro ; 4o sl = UL el -k 1.8 = 7) -
et (- o f‘%%fﬁ%f?*%‘ﬁ?@?%?%ﬁ%%@?%Q-ﬂ*}%é‘%i‘ﬂ wdth2)
1- pheny| - etigdeagtithispol-6one.1- qui nol i n- 6-yl -met h- (2) -
‘ylidene] -thiazol-4-one; and

13. The compound of claim 10 where both of R¢' and R;' are substituted on
adjacent carbon atoms and taken together with the attached carbon atoms form a phenyl

10  or a heteroaromatic ring.
14. The compound of claim 13 wherein said compound is

2-(2-hydroxy-indan-1-ylamino)-5-[1-quinolin-6-yl-meth-(Z)-ylidene]-

thiazol-4-one.

15. The compound of claim 1 wherein said compound has the formula:

N O
R11_X'_N——</
H s
I-C
N ]

15

wherein
X'is lower alkylene, and

R11 is



2- (3- Hydr oxy- 2- phenyl - propyl am no) - 5-[ | - qui nol i n-6-yl -
nmeth-(2Z)- ylidene] -thiazol-4-one. 30. The conpound of

W@ bk@cnRB79 wher ei n R15, R16 and Rl are hydr ogenPOT/EP2005/006807
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15

20

hal ogen, whereby at |east one ORL , R16 and R1l7 is
hal ogen. 31. The conmpound of ¢l88i-m 30 wherein said
conpound is

2-[1-(4-chl oro- phghyl ) - 2- hydr oxy- et hyl am no] -5-[ | -qui n
ol i n-6-yl - et h- )\ Yyl i dene] -thiazol -4-one;
2-[2-(4-fluoro-phen -1 - hydr oxynet hyl - et hyl am no] - 5- [
| - qui nolin-6- yl~meyt -ylidene] -thiazol-4-one;
2-[I-(4-f|uoroJﬁhen\ Z-Thydr ex7- et hyl am no] -5-[ | -qui n
olin-6-yl-nmeth- (2)- géne] -thiazol -4-one; 2-
[1-(3-fluoro-phen - 2- hydr oxy- et hyl acTmo] - 5-

[ 1-quinolin-6-yl-neth- (Z)-ylicéesadin-thiazol -4-one;
and .
2-[1-(2-fluoro-phe

l')-2-hydrox7-ethylam no]-5-[|-quin

ol i n-6-yl - et h- i dene] -thiazol-4-one. 32. The
conpound of cl erein X' is am do-| ower

al kyl ene or carboxy/l owner, l.ene. 33." The conpound

of claim 32 wherein sarga%ohgﬁbgﬁ

I s2-{4-0x0-5-[|-quinolin-6-yl-nmeth-(2)-ylidene]-4,5-di
hydr o- t hi azol - Rs" is selected from hydroxy, hydroxy lower alkyl, amino, lower

alkoxy and mono or di lower alkylamino; and

R¢" and Ry'are selected from hydroxy, hydroxy lower alkyl, amino,
hydrogen, lower alkyl, halogen, lower alkoxy and mono- or di-lower
alkylamino, or

when two of the substituents Rs" Rs" and R;" are substituted on

adjacent carbon atoms on ring , these two substituents can be

taken together with their adjacent, attached carbon atoms to form a

group selected from

an aryl ring,

a 3 to 6 membered cycloalkyl ring,

a 4 to 6 membered heterocycloalkyl ring, and

a 4 to 6 membered heteroaromatic ring with said heterocycloalkyl
ring and said heteroaromatic ring containing from 1 to 2 hetero

atoms selected from oxygen, nitrogen and sulfur; or

N-oxides of compounds where R;; contains a nitrogen in the

heterocycloalkyl ring or heteroaromatic ring, and

sulfones where R;; contains a sulfur in the heterocycloalkyl ring or

heteroaromatic ring; or

pharmaceutically acceptable salts thereof.



yl am no} - 2- phenyl - acet am de; and
4- oxo-5-[1-quinolin-6-yl-nmeth-(2)-ylidene]-4,5-di hydro

wo tévcmamshs 2- yl am no} - phenyl - acetic acid. 34.pdheP2005/006807

10
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compound of claim26 wherein X' is am no-I|ower

al kyl ene, nono- or al kyl am no-+{8Wer al kyl ene or

i m do-l ower al kyl ene. 35. The conpound of claim 34
wher ei niés 3hd comppuuchdf ¢dlaim 15 wherein aryl is phenyl.

2-[2-(2-chl oro- phenyl ) - 2- di net hyl am no- et hyl am no] - 5- [

| - qui noj~i - - - ' ni=ihiazel-4-ong. 365 n.
The. conpoun af PalE) HRTEASHERRLEY & LN AR ke R0 s
flordrogen; wherein X is as defined in claim1; wherein
is a carbon containing ring connected by a ring carbon
atom ' j ' ly:ring
cont ai #lgngﬂf ?%%?ghﬁ%égél%gir onfl{artg %%@%@%%dég nmenber ed
het er ocycl oal kyl ring containing from3 to 5 carbon

at ons and f2din(4teethoxiepkenyl)aatbriemant] er{ leduinoim6-yl-meth-(Z)-

oxygen, nit lﬂﬁﬁgl—éﬂgzoﬁﬁl-gdér’ and a 4 to 6 menbered
het eroaromatic ring contalhing from1 to 2

2-[2-(2-ethoxy-phenyl)-ethylamino]-5-[1-quniolin-6-yl-meth-(Z)-
ylidene]-thiazol-4-one;

2-[2-(2-methoxy-phenyl)-ethylamino]-5-[1-quinolin-6-yl-meth-(Z)-
ylidene]-thiazol-4-one;

2-(2-methoxy-benzylamino)-5-[1-quinolin-6-yl-meth-(Z)-ylidene] -

thiazol-4-one;

2-[2-(2,5-dimethoxy-phenyl)-ethylamino]-5-{1-quinolin-6-yl-meth-(Z)-

ylidene]-thiazol-4-one;

2-[1-(3-methoxy-phenyl)-ethylamino]-5-[1-quinolin-6-yl-meth-(Z)-
ylidene]-thiazol-4-one; and

2-[1-(4-methoxy-phenyl)-ethylamino]-5-[1-quinolin-6-yl-meth-(Z)-

ylidene]-thiazol-4-one.

19. The compound of claim 16 wherein Rs" is lower alkoxy and one of R¢" and

R;" is halogen.
20. The compound of claim 19 wherein said compound is

2-(4-fluoro-2-methoxy-phenylamino)-5-[1-quinolin-6-yl-meth-(Z)-
ylidene]-thiazol-4-one; and

2-(2-fluoro-6-methoxy-benzylamino)-5-[1-quinolin-6-yl-meth-(Z)-

ylidene]-thiazol-4-one.

21. The compound of claim 16 wherein R;" is amino, lower alkyl amino or di

lower alkyl amino.



hetero atons sel ected from oxygen, sulfur, and
nitrogen; and RI5>Ri 6 and R17 are as defined in claim

WQ@3006002809 oxi des of conpounds where R cont ai NSPEI/EP2005/006807

10

15

20

nitrogen in the heterocycl oal kyl ring or

het eroaromatic ring, and sul f org&s where R13 contains a
sul fur in the heterocycloal kyl ring or heteroaromatic
ring; 2. Phacsrapentid cfadldisn 2oclept sdid eorspbtrsd isher eof .

37. The conpound of claim 36 wherein Xis |ower

cvol oal kyl ST ens o R A I RS St -
Rl , Rl andylidénélrthidzgbdagen. 40. The conpound of claim
39 wherein said conmpound is

2 YCLAPTROVCIEA NG STO0) (AL POhd Ry G BB ed & acacent
2cafisotcatofng oy thephadyl g abc} talken together with their adjacent carbon atoms

%fh%—%“@%%%#bfi%&%n& %_x«%rz | %ﬁgﬁg}s)ebrfdﬁte 2(') grzo%lu_cg' a th%focycloalkyl
hedgr ocycl oal kyl ring. 42. The conpound of claim 41l
wherei n said conpound is 5-quinolin-6-ylmethyl ene-2-

[(tetr aﬂly ‘ﬂ]g E:(t)nqipgggci &f\ c_léifry i%ﬁe@&ln)séid compound is

2-[(2,3-dihydrobenzofuran-5-ylmethyl)-amino]-5-[1-quinolin-6-yl-
meth-(Z)-ylidene]-thiazol-4-one; and

2-(2-benzo]1,3]dioxol-5-yl-ethylamino)-5-[1-quinolin-6-yl-meth-(Z)-
ylidene]-thiazol-4-one.

25, The compound of claim 1 wherein said compound has the formula:

o)

N
R12__—X_"N_</
H s

wherein

X" is selected from hydroxy-lower alkylene, cycloalkylene, aryl lower
alkylene, mono- or di-halo lower alkylene, amino lower alkylene,

mono- or di-lower alkylamino lower alkylene and imido lower

alkylene;

Rlz is



am no] t hi azol - 4- one; 5- qui nol i n- 6-yl met hyl ene- 2-
[ (tetrahydro-pyran-4-ylnmethyl)-am no] - thiazol-4-one;

W@ nah6/002829 PCT/EP2005/006807
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2-[(1,1-di oxo-tetrahydro-thiopyran-4-yl nmethyl)-am no] -
5- qui nol i n-6- yi nmet hyl ene-t hi az81 - 4-one. 43. The
conpound of claim37 where is a heteroaromatic ring.
44. The conpound Rf; cl ai m 43 where said heteroaromatic
ring contains fromi r atons as the only hetero atons
in the ring. 45. Theyxeorpound of claim44 where said
conpound is 2[ (ghi-o nmet hyl ) -am no] -5-

[ 1- qui nol i n- 6-yl 1&me -yli,dene] - thiazol-4-one;

2- (2-thi ophen-2-yl - am no) -5-[1-qui nolin-6~yl-nmeth
-(2Z2)-ylidene] - thiRzol -4-one; 2.

(1-t hi ophen-2-yl - et hyl ami no) - 3R€[4i8 qunpl i n- 6-yI - met h-
(Z2)-ylidene] - thiazol-4-one; and

2-[ (3-net hyl -t hi ephen- 2-yl met hyl ) - am no] - 5- qui nol i n- 6-
ylmeth-(2)- ylidipe-thi azol -4-one. 46. The conpound of
claim 43 where saied heteroaromatic ring contains from
1 gen atons as the-onl yishatagyloirgs ons.

Ris, Ry and R;7 are independently selected from hydroxy, -SO,,
bydroxy-lower alkyl, amino, hydrogen, lower alkyl, halogen, lower
alkoxy, and mono- or di-lower alkylamino, or

when two of the substituents R;s, Rjs and R;7 are substituted on

adjacent carbon atoms on ring , these two substituents can be

taken together with their adjacent, attached carbon atoms to form a

group selected from

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, with said heterocycloalkyl
ring and said heteroaromatic ring containing from 1 to 2 hetero

atoms selected from the group consisting of oxygen, nitrogen or
sulfur; or

N-oxides of compounds where Ry, contains a nitrogen in the

heterocycloalkyl ring or heteroaromatic ring, and

sulfones where Ry, contains a sulfur in the heterocycloalkyl ring or

heteroaromatic ring; or
pharmaceutically acceptable salts thereof.

26. The compounds of claim 25 wherein aryl is phenyl.



47. The conpound of claim46 wherein said conmpound is
2-(2-pyridin-3-yl-ethylam no)-5-[1I-quinolin-6-yl-neth-

wQ Z)oopbisdene] - thi azol - 4-one; 2- PCT/EP2005/006807

10

15

20

25

[ (pyridin-2-ylnmethyl)-arnino] -5-

[l -quinolin-6-yl-meth-(2)-ylidefé}- thiazol-4-one;
2-(2-pyridin-4-yl-ethylamo)-5-[1-quinolin-6-yl-neth-(
Z) -yl i déhdlhe compmnots af dainy 26awitkrein X" is hydroxy-lower alkylene.
2-[2-(3Himdazol -4-yl)-ethyl am no] - 5-[I - qui nol i n- 6- yI

o't m 45 coRBRGhd ok PaBE9) el K Al SRR

claim4 ere Foar omati ¢rihg CORta
| ast one oxygen hetero atom 49. The corrpound of claim
48 wher &9-Thsgpthpoongefidding 88 where said compound is
2-[(furan-2-yl nethyl)-am no]-5-[1-quinolin-6-yl-meth-(

?6 {Jn Ie (rj Z In ﬁ] 52(| g %85/)12?/&?52 V\/e?l%g?’lk thiglra] Qy-rf %%@Eno‘ﬁn%-m-meth- (Z)-

conpound of Ykdesie ﬂ@@ZQMe@I@ﬁan is a heteroaromatl c ring.
52. The conpound of claimb51 wherein said conmpound is

2-(2- hyd -
r hén 2nyr oXtihb Hgﬂk&gf) gh[:rfyl 8136 Wo mmo H nﬂhrzg jyi-meth-(Z)
ylidene] -t Wi¢ensl-thiazme-one;

2-(2-hydroxy-1-phenyl-ethylamino)-5-[1-quinolin-6-yl-meth-(Z)-

ylidene]-thiazol-4-one; and

2-(3-Hydroxy-2-phenyl-propylamino)-5-[1-quinolin-6-yl-meth-(Z)-
ylidene]-thiazol-4-one.

30. The compound of claim 27 wherein R;s, Ris and Ry are hydrogen or

halogen, whereby at least one of R;s, R and Ry7 is halogen.
31. The compound of claim 30 wherein said compound is

2-[1-(4~chloro-phenyl)-2-hydroxy-ethylamino]-5-[1-quinolin-6-yl-meth-
(Z)-ylidene]-thiazol-4-one;

2-[2-(4~fluoro-phenyl)-1-hydroxymethyl-ethylamino]-5-[ 1-quinolin-6-
yl-meth-(Z)-ylidene]-thiazol-4-one;

2-[1-(4-fluoro-phenyl)-2-hydroxy-ethylamino]-5-[1-quinolin-6-yl-meth-
(Z)-ylidene]-thiazol-4-one;

2-[1-(3-fluoro-phenyl)-2-hydroxy-ethylamino]-5-[1-quinolin-6-yl-meth-
(Z)-ylidene]-thiazol-4-one; and

2-[1-(2-fluoro-phenyl)-2-hydroxy-ethylamino]-5-[1-quinolin-6-yl-meth-
(Z)-ylidene]-thiazol-4-one.

32. The compound of claim 26 wherein X" is amido-lower alkylene or

carboxy-lower alkylene.

33. The compound of claim 32 wherein said compound is



53. The conpound of claimb50 wherein is a cycl oal kyl.
54. The conpound of claim53 wherein said conpound is

wWQ@2me0ysbohexyl - 2- hydr o: xy- et hyl am no) - 5- PCT/EP2005/006807

10

15

[1-quinolin-6-yl-meth- (Z)- ylidene] -thiazol-4-one.
55. The conpound of claim 36 w®rein X is sel ected
fromam no substituted | ower al kyl ene, nono-

| oy y . or, .
di - | ower alk{A-aro-ad Isuiselin-Gtybandtewé)-vhddosl drfedihgdig-thiazol-2-
i mdo substj -~8M§ﬁ- Sli8pengo6. The conpound of
cl ai m 55 g%gﬁﬁﬁfi a %?éroé?dwgtic ring. 57. The
conpound of claimb56 wherein said conpound is _
N- ( 4- ox0- 5-4g0kerdt [lrgudnglimétyhyeshnd Z i yidetiehydrdiby dioathédzol-2-
2-yl)-thio R bxgigi ne. 58. The conpound of
cl aim 36 g%ﬁﬁﬁﬂiﬁggﬁnnno-(%% di - hal o substituted
| ower al kyl ene. 59. The conpound of claim58 wherein is
a_het er’datbarearpowidef cldm 26Tierein A dustingf-losien kligyigge, mono- or

JHCL 95 SR phis T Ay lehe of imidocloper dllalens ¢ 11 qui nol

in-6-yl-nmeth-(2Z)- ylidene]-thiazol -4-one .

hydr oc R5etheleomperencbof qlamB4gyhareigseidzopmpound is

| - oxy-pyridm2-yl)-ethylarnino] -5- _

[1-qui noli ny.6ry3 RBloRs-ph&dyl b @Bl andiRb 2B aAn8NS.- [1-quinolin-6-

yl-meth-(Z)-ylidene]-thiazol-4-one.

36. The compound of claim 1 wherein said compound has the formula:

0
R;s—X—N /
H s
I-E
N l
wherein
X is as defined in claim 1;
R13 is
T
Ri7 wherein

.H is a carbon containing ring connected by a ring carbon

atom, which ring is selected from



61. The conpound of claim 36 wherein X is phenyl-I| ower
al kyl ene. 62. The conpound of claim®6l whereinis a5

w@eoos/omseber ed het er ocydoal kyl ring. 63. The cpOp@RINds/006807

10

15

20

of claim62 wherein said conpound is

2- (2- nor phol i n- 4-yl - 2- phenyl - et3 am no) - 5-[ | - qui nol i n
-6-yl-nmeth-(2)- ylidene] -thiazol-4-one. 64. The
conpound of cl aiaqyelagkylirergdontaining fioye b tab kyrbenetonss,
The conpound of claim 64 wherein said conmpound is

2- (2- phenyl - cygl apr ] = Jobr- Qi | =B -
(2)-ylidene] - t%hl azngﬁ_&k{%? ﬁa g %%g?iylc Og&zlg?[ll‘pgoél}r? ga%ifngg:lllH éﬁ 3mto °
1wherei n sai d cerhpouatempard fram ¥ tor hidtero atompgpabectddirom oxygen,

, and wherein in{i%g‘?e%ﬂﬁl?&ufﬁﬂtaﬂhm ng ring connected by

a ring carbon r‘'ng i s selected froma 4 to
6 menbered heterocycloal kyl ring containing from3 to
4 carbon at ons i § membeted IRtdnedremetiaringsosieindeg Ggm 1 to 2

fromoxygen, syl fyp .88 AetfeA% oﬁ’}%‘gn, sulfur, and nitrogen; and

Rys, Rig and R;7 are as defined in claim 25; or

N-oxides of compounds where R;3 contains a nitrogen in the

heterocycloalkyl ring or heteroaromatic ring, and

sulfones where Ry3 contains a sulfur in the heterocycloalkyl ring or

heteroaromatic ring; or
pharmaceutically acceptable salts thereof.

37. The compound of claim 36 wherein X is lower alkylene.

38. The compound of claim 37 where is a cycloalkyl ring.
39. The compound of claim 38 wherein R;s, Ris and Ry7 are hydrogen.
40. The compound of claim 39 wherein said compound is

2-(cyclopropylmethylamino)-5-[1-quinolin-6-yl-meth-(Z)-ylidene]-

thiazol-4-one; and

2-(cyclohexylmethyl-amino)-5-(1-quinolin-6-yl-meth-(Z)-ylidene]-

thiazol-4-one.

41. The compound of claim 37 where is a heterocycloalkyl ring.

42. The compound of claim 41 wherein said compound is

5-quinolin-6-ylmethylene-2-| (tetrahydro-thiopyran-4-ylmethyl)-

amino]thiazol-4-one;



a 5 or 6 nenbere heteroaromatic ring, containing from
1 to 2 hetero atons sel ected from oxygen, sulfur and

woracoosry and Ri 5>Ri 6 and R17 are as defi ned POT/&PBNHD06S07

10

15

20

25

25; or N-oxides of conpounds where R20 contains a

nitrogen in the heterocycl oal kyB7ring or

heteroaromatic ring, and sul fones where R20 contains a

sul fur in thejdietler-6gimétbglens R- [(ietrghydrotpytar-dgimathyl) amino]-
ring; or phar. utically acceptable salts thereof.

67. The cong%ggﬁs%ém%?%#n166 wherein R20 is a
heteroaromatic ring containing two hetero atons. 68.

The conpound-éh:1clieiontedhydrertbiopysar4yboethplHaching]-5-quinolin-6-

byt mer SVAAPRSRL LT 4 one. 6o A

process for the manufacture of the conpounds of
formula | according to claim1, bya) a compound

of for I1 is reacted with, a corfpound o fornmula. .

Th At 0L PR SE R S Vet 2 | o pelsigomatic ring.
conpound of formula IV is further reacted to give the
conpound4.dthefoormpoliad GE Ylaisai Hiwh arpeididtabarbaratia kg \ontains from 1

43 RFur WBRSE &%nt BnllBCtRE SRANGS ol £y cOMPOUNd Of
45, The compound of claim 44 where said compound is

2[(thiophen-2-ylmethyl)-amino]-5-[1-quinolin-6-yl-meth-(Z)-ylidene]-

thiazol-4-one;

2-(2-thiophen-2-yl-ethylamino)-5-[1-quinolin-6-~yl~meth-(Z)-ylidene]-

thiazol-4-one;

~ 2-(1-thiophen-2-yl-ethylamino)-5-[1-quinolin-6-yl-meth-(Z)-ylidene] -

thiazol-4-one; and

2-[(3-methyl-thiophen-2-ylmethyl)-amino]-5-quinolin-6-ylmeth-(Z)-
ylidine-thiazol-4-one.

46. The compound of claim 43 where said heteroaromatic ring contains from 1

to 2 nitrogen atoms as the only hetero atoms.
47, The compound of claim 46 wherein said compound is

2-(2-pyridin-3-yl-ethylamino)-5-{1-quinolin-6-yl-meth-(Z)-ylidene] -

thiazol-4-one;

2-[(pyridin-2-ylmethyl)-amino]-5-[1-quinolin-6-yl-meth-(Z)-ylidene]-

thiazol-4-one;

2-(2-pyridin-4-yl-ethylamino)-5-[1-quinolin-6-yl-meth-(Z)-ylidene]-

thiazol-4-one; and

2-[2-(3H-imidazol-4-yl)-ethylamino]-5-[1-quinolin-6-yl-meth-(Z)-
ylidene]-thiazol-4-one.



formula VI R1-NH2 (VI), to give the respective
conpound of formula | which can, d) if desired, be

WO aooa®oksent 0 a pharnaceuti cal |y accept abl e sal PCT/EP2005/006807
wherein Rl has the neaning given in claim1. 70. A
phar maceuti cal conposition, cor8ai ning at | east one
conpound of formula | according to claim1together
wi t h pKérRecempanld of chino dp wistesaidipeiompatosnatiz Tingivetains at last

pﬁg%ﬁ%ﬁ%&&@h&&mog tion according to claim70 for

atment or control of cancer. 72. The
phar maceuti cal conposition according to claim 70 for

t he tr é8themeomepounsmiclimdp whetdin) saidvomporad isThe use
of a compound of formula I according to claiml in the

treatment of @Ak inRth 07 - 5L 1-qdiBBliN 561 HhetR-(Z)-ylidene] -
conpound of }(or rrulzgill accor di r?g]g tgl %Ilai rln ?e){ gﬁ?tﬁe(z) Vlidene]
5 treatnent dhiagedrd-pBE: of solid tunors. 75. The use of a

conpound of fornmula |I according to claiml in the

manuf achurge AmpRACHRLhS6 Wierdih K it hﬁﬁ%ﬂ?ﬂ)gveg?]k}flene.

control of cancer. 76. The use of a conpoun
formula | according to claim1 in the manufacture

51. The compound of claim 50 wherein is a heteroaromatic ring.
52. The compound of claim 51 wherein said compound is

2-(2-hydroxy-1-thiophen-2-yl-ethylamino)-5-{1-quinolin-6-yl-meth-(Z)-
10 ylidene]-thiazol-4-one.

53. The compound of claim 50 wherein is a cycloalkyl.

54. The compound of claim 53 wherein said compound is

2-1-cyclohexyl-2-hydroxy-ethylamino)-5-[1-quinolin-6-yl-meth-(Z)-
ylidene]-thiazol-4-one.

15 55. The compound of claim 36 wherein X is selected from amino substituted
lower alkylene, mono- or di-lower alkylamino substituted lower alkylene, and imido
substituted lower alkylene.

56. The compound of claim 55 wherein is a heteroaromatic ring.

57. The compound of claim 56 wherein said compound is

20 N- (4—oxo-S-quinolin—6-ylmethylene—4,5~aihydro—thiazol-z-yl)-thiophene~

2-carboxamidine.

58. The compound of claim 36 wherein X is mono- or di-halo substituted lower

atkylene.
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59. The compound of claim 58 wherein is a heteroaromatic ring.

60. The compound of claim 59 wherein said compound is

2-(2,2-difluoro-2-pyridin-2-yl-ethylamino)-5-[1-quinolin-6-yl-meth-(Z)-
ylidene|-thiazol-4-one hydrochloride; and

5 2-[2,2-difluoro-2-(1-oxy-pyridin-2-yl)-ethylamino]--5-[ 1-quinolin-6-yl-
meth-(Z)-ylidene]-thiazol-4-one.

61. The compound of claim 36 wherein X is phenyl-lower alkylene.

62. The compound of claim 61 wherein is a 5 or 6 membered

heterocycloalkyl ring.
10 63. The compound of claim 62 wherein said compound is

2-(2-morpholin-4-yl-2-phenyl-ethylamino)-5-[ 1-quinolin-6-yl-meth-(Z)-

ylidene]-thiazol-4-one.
64. The compound of claim 36 wherein X is cycloalkylene.
65. The compound of claim 64 wherein said compound is

15 2-(2-phenyl-cyclopropylamino)-5-[1-quinolin-6-yl-meth-(Z)-ylidene] -

thiazol-4-one.

66. The compound of claim 1 wherein said compound has the formula:

N O
N—
N
Ro” ST\

I-F
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wherein

Rzo is

, and wherein

5 carbon atom, which ring is selected from

is a carbon containing ring connected by a ring

a 4 to 6 membered heterocycloalkyl ring containing from 3 to 4
carbon atoms and from 1 to 2 hetero atoms selected from oxygen,

sulfir and nitrogen, and

a 5 or 6 membered heteroaromatic ring, containing from 1 to 2

10 hetero atoms selected from oxygen, sulfur and nitrogen; and
Ris, Rig and Ry are as defined in claim 25; or

N-oxides of compounds where Ry contains a nitrogen in the

heterocycloalkyl ring or heteroaromatic ring, and

sulfones where Ry contains a sulfur in the heterocycloalkyl ring or

15 heteroaromatic ring; or pharmaceutically acceptable salts thereof.

67. The compound of claim 66 wherein Ry is a heteroaromatic ring containing

two hetero atoms.
68. The compound of claim 67 wherein said compound is

2-(thiazol-2-ylamino)-5-[1-quinolin-6-yl-meth-(Z)-ylidene] -thiazol-4~

20 one.

69. A process for the manufacture of the compounds of formula I according to

claim 1, whereby
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a) a compound of formula II

Y

(1D,
5 is reacted with a compound o formula III-A

S\V\il—/v/

S (IT-A),

O

to give the compound of formula IV

10

(IV), and

b) said compound of formula IV is further reacted to give the compound of
formula V

15
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(V), and

c) said compound of formula V is further reacted in the presence of a compound of
formula VI

R;-NH;
(VD),
to give the respective compound of formula I which can,
d) if desired, be turned into a pharmaceutically acceptable salt; wherein

10 R; has the meaning given in claim 1.

70. A pharmaceutical composition, containing at least one compound of

formula I according to claim 1 together with pharmaceutically acceptable adjuvants.

15 71. The pharmaceutical composition according to claim 70 for the treatment or

control of cancer.

72. The pharmaceutical composition according to claim 70 for the treatment or

control of solid tumors.

20
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73. The use of a compound of formula I according to claim 1 in the treatment or
control of cancer.

74. The use of a compound of formula I according to claim 1 in the treatment or
5 control of solid tumors.

75. The use of a compound of formula I according to claim 1 in the manufacture
of medicaments for the treatment or control of cancer.

10 76. The use of a compound of formula I according to claim 1 in the manufacture
of medicaments for the treatment or control of solid tumors.

i

77. The novel compounds, intermediates, formulations, processes, methods and
uses substantially described herein.

15

78. The invention as hereinbefore described.

%% %



