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QUI NAZOLI NYLMETHYLENETHI AZOLI NONXS AS CDKI | NHI BI TORS
The field of this invention relates to qui nazoline
wao bicapatosmone derivati ves whi ch denonstrat e CDKQT/EP2005/010703
antiproliferative activity and are useful as
anti-cancer agents. Cyclin-dependent ki nases (CDKs)
are serine-threonine protein kinases that play
critical roles in regulating the transitions between
di fferent phases of the cell-cycle, such as the
progression froma qui escent stage in G (the gap

befurREFoTit ORIty BRehrihe, ARSEIzsOks PNA raRkbeAkkon for a
new round of cell division) to S (the period of active

DNA synt hesis), or the progression from & to M phase,
in which active mtosis and celldivision occurs. (See,
e.g., the articles conpiled in Science, 274:1 643-1677
(1996); and Ann. Rev. Cell Dev. Biol., 13:261-291

(1997)). CDK conpl exes are forned through association

of re | at or) ¢lin subunit
b The fE phinAvaNIo L eIafes 18 i AN s elirhre derineiives which
1 % @Q}{g
dem&ﬁtﬁfeeg%h%m&%g% da tspl a);u a abso? epeﬁge%%}g:eg%'&gms

the cyclin subunit in order to phosphorylate their
target substrates, and different kinase/cyclin pairs .
f uyclivrependenjuiinasespiGlikesareneringr ibiaanirg preteinckinases that play

oo R8T Mo B P 45 PSR MRy BB B B, suon
as the progression from a quiescent stage in G1 (the gap between mitosis and the onset
of DNA replication for a new round of cell division) to S (the period of active DNA |
synthesis), or the progression from Gy to M phase, in which active mitosis and cell-
division occurs. (See, e.g., the articles compiled in Science, 274:1643-1677 (1996); and
Ann. Rev. Cell Dev. Biol., 13:261-291 (1997)). CDK complexes are formed through
association of a regulatory cyclin subunit (e.g., cyclin A, B1, B2, D1, D2, D3 and E) and
a catalytic kinase subunit (e.g., CDK1, CDK2, CDK4, CDK5 and CDK®6). As the name
implies, the CDKs display an absolute dependence on the cyclin subunit in order to
phosphorylate their target substrates, and different kinase/cyclin pairs function to

regulate progression through specific phases of the cell-cycle.

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

acconpl i shed by the phosphoryl ation of specific am no
W@ei0d®4m/0 protei n substrates 2esulting in PCT/EP2005/010703

conformational alteration of the substrate protein.

The conformational change nodul ates the activity of

he substrate or .its ab teract w.th
converiRadBryiselichas & fhRiTeoL ke Besdlidyaien e yylstiafocours at
the adﬁ\,@ﬁgﬂ@ & Bcteihkirldi@.rate at which the kinase adds
phosphate groups to a substrate. It can be neasured,

for exanple, by determ ning the anount of a substrate
that isconverted to aeé_E%oduct as a function of tine
Phibs\ie\y o] thae pbaveprep tthese kioesas plat an fraportant part in the

propag‘rég%r’é ?)I §Lc§sv@thcf%ct8r Q[gfﬁn g‘rsrﬁngdl]ﬂﬁi%ﬁ théﬂe&bg% 3{9"&9??%’ {frEition,
differdritiatipn thrmmf Fiprabiest gmm nfacsog(m F)t araah sdsmxlaxoendothehal

t hat | cellular prqliferation, differentiatio
| QFOWf%\R%CtRf E\(agéil:&ﬁa&bs@aﬁﬁ nigeG B HMPRERBH m@ﬁ@?rsemaumor promoted

angiogéﬁé?é“s a'\/Egﬁld %E{\‘Pitéélenaf)@]‘@h%l é@%t@f %¢;H§|E§Fr%trmpr rmwt?(g g\lgh affinity

ecogni zed as I nportant nedi ator
receptorg] ogeoéwihich iY@ kinase edert demddrt-behtaiing eecbept@y(KDR) (See,

HenngBt- o &+l Mack Ghedr b @linaPh Cabis Rty S @i Shaothelial
cells Wﬁahr@%ﬂﬁou EH@F@Fnre'eepﬁr (FEF -Solit tulRsts a@bémi 4 upon the

0 (2002)). FG- activates ‘endot hel i al y
forma@pg mmnemgblphd (ygg:hels Nen@@en@@epioogrow(ﬁpgord@gly, anhlbltors of the

th
oerl TR ASREKHABE, S ROAB! g i RABFAGTRA o s
slow down or prevent angiogenesis, are useful agents in the prevention and treatment
of solid tumors. (See, Klohs W.E. et. al., Current Opinion in Biotechnology, 10:544
(1999).

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

In accordance with this invention, it has been discovered that the compound of
the formula |
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receptors FGFR and KDR that interfere wwth the growh
signal transduction, and thus slow down or prevent

wao@sogenesi s, are useful agehts in the prevenPCDRPANE010703

treatnment of solid tunors. (See, Klohs WE. et. a!.
Current Opinion in Biotechnology, 10:544 (1 999).
Because CDKs, such as CDK1 , serve~as genera
activators of cell division, iM-TAF%ors of CDKl1l can be
used as anti prolpfer lvehpge@ts. These inhibitors can
be used for devéﬁbpiggkthbkapqy g i ntervention in
suppressi ng deregul ated cell cycle|progression. In
accordance with this invention, it as been dipcovered
that the conpound of the fornula drein R is

hydr ogen, |ower alkyl or X is sel d fr@m | ower

al kyl ene, cycl ol ower al kyl ene conta niq ffom3 to 6
carbon atonms and hydroxy |ower al kyjengy is selected
froman aryl ring, a cycloal kyl ring\antaining from3
to 6 carbon atons, R

h
C/

3

wherein

R; is hydrogen, lower alkyl or ;

X is selected from lower alkylene, cyclolower alkylene containing from

3 to 6 carbon atoms and hydroxy lower alkylene;

: is selected from

an aryl ring,
a cycloalky! ring containing from 3 to 6 carbon atoms,

a 4 to 6 membered heterocycloalkyl ring containing from 3 to 5
carbon atoms and from 1 to 2 hetero atoms selected from the group

consisting of oxygen, nitrogen and sulfur, and
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a 4 to 6 nenbered heterocycl oal kyl ring containing
from3 to 5 carbon atons and from1l to 2 hetero atons

W@ edloenswdo f rom t he group consiésti ng of oxygen, PCIi/EPZIGHON0703

and sul fur, anda 5 or 6 nenbered heteroaromatic ring
containing from1l to 2 hetero atons selected fromthe

f d
and ReE 2 § RSHeRmeHhY e @etic fraBoma nibeg Tty 2
consi shéfgo ﬁforﬁé’ deRaesy fremqufouﬁb@hgeéﬁn@ @%&Y@édsxeuifur
| ower al kyl, hal ogen, perflurol ower alkyl™and 1ower

al koxyanmltrqgem ected from hydrogen, -NH R7 and
-NH-C(O-R 8; R4 is selected from hydrogen, | ower
al kyl and -Q(CH 2CH20)y-R 0o; R7 is hydrogen or | ower

| .
fr Sy 8% nangndofy SRR UIO ind ol ot Condififite, |
thexyﬂragelnshydﬂmy Wgnenmxp-lomﬂalawIdWeriaikyinaI@gen perfluro-

| oywer al then R3/ R4 cannot both be hydrogen; or
\{\oewer alt%//I and lower alkoxy; . y J

Rs is selected from hydrogen, -NH-R7 ahd -NH-C(O)-Reg;

Rs is selected from hydrogen, lower alky! and -O(CH>CH20)y-Rjo;
R; is hydrogen or lower alkyi;

Rs and Rqp are lower alkyl;

n is aninteger from 0 to 1; and

y s aninteger of from 0 to 3;

with the proviso that when n is 0 and R4 is hydrogen or lower alky! then

- Ras/R4 cannot both be hydrogen; or

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

pharmaceutically acceptable salts thereof,
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N- oxi des of conpounds where Ri contains a nitrogen in
the heteroaromatic ring, sulfones where R contains a
W@ 0b0100500 t he het erocycl oal kgl ring or het er OBCDERI008010703
ring; or pharmaceutically acceptable salts
thereof inhibit the activity of CDKs, particul arI Y,

ggt, tﬁ?‘f@?; Vi V? Qbilﬁye g e”ﬁg@@ﬂ}@ﬁ t'geas%gﬁ‘t{%p g agents and
pharrﬁéc%%ﬁlbﬁlgcd{ﬁﬁé%sdbéﬁﬁrﬁ@ﬁ SticrHhgardeire Sufs@hﬂ*% treating various

associ ated with uncont ed or unwanted cel |l ul ar

diseagedi ﬂleoa:terabates @shocigteshwitle uncanirollathemenriiedsedular
eases

ootfeigh, S st H0Bln b ARG cisoasos

neurod@ éﬁéra‘ﬁ’oé'drs’ﬁrd@& éﬂtﬁc@@idVé@lea@Hrs@@K@s particularly
, hmakes these conpounds of fornula I and

conp03|t|ons cont ai ni ng these conpounds useful in

treating di sease di db t t
pam'ké'm?gi?}‘ /oainiqﬂngﬂrigi -2 wpéa%ﬂ% a@rn?@gi'eqvti#@')ﬁegﬁ}!%# dnakes

these%nﬁb&&H réﬂfoﬁﬁulhq édéi@cfrﬁ S&forPESN RN %s@rd&nb&ﬂ%s useful in
F o i

ncer, breast cancer, on cancer and prostate
treatnm@dxseasess\mqmmeédbydma&maceilwty, pMCuladp@Smj"ﬁl -tfmor agents in

are p anti-proliferation
treatif] Gatiearp AT GHERU GO Mpdm e eparh resreu iy BRE EahcBh breast
canc@CEbvhicanebr %?roé@él‘é%%eﬂ” y CDK1 , thus providing
anti -t unor agents for treatnent of cancer or other

di seases

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

In one preferred embodiment of the present invention there are provided the
compounds of formula |

wherein

Ry is hydrogen, or

X is selected from lower alkylene, cyclolower alkylene containing from 3

to 6 carbon atoms and hydroxy lower alkylene;
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associated with uncontrolled or abnormal cell
proliferation. In one preferred enbodi nent of the

w@r@somiose nventi on there are @rovi ded t he conpPCTEB200$/010703

formula | wherein R is hydrogen, or X is selected
from | ower al kylene, cyclol ower al kyl ene contai ni ng

froman aryl ring, cyclolower alky! ring
cont ailnimg from3 to 6 carbon atons, a 4 to 6 msnbered

het e | oal
o and 11 doepdotsBnbarhR o) o, EbidWe? o ARATT
gr ounptgmmngmsjrm gggﬁfcarbweltomemndgﬁmnd)aedfurf and a
5 or me e eteroaro [ [i ontai nin .0

© oPetatePE Ay JiRS CaTeRIT PTG et atonumand fiofy o
°f 2‘??@(9@1&0%& §é|§ct@6‘4rd?httﬁ@§%hp Eohshdthhghord: >&/tgen nitrogen

i ndependent | ected from'the group conS| s
hy @ndgaaifur, mmﬁraaﬁyqr &mmbeyed hetaroardmatic n@g\;@on’aumpg from 1

ha{ 39 Hbterd ert%'m%rs?ellgc\ﬁ%d ft%m ¥he alrno%pI c?cy\r’%rlstﬁlgk&%gen sulfur
and nitrogen;

Rs and Rg are independently selected from the group consisting of
hydrogen, hydroxy, hydroxy-lower alkyl, lower alkyl, halogen, perfluro-
lower alkyl and lower alkoxy;

Rs is selected from hydrogen, -NHR7, and -NH-C(O)-Rs;

R, is selected from hydrogen, lower alkyl, and -O(CH2CH20)y-Rio;
R7is hydrogen or lower alkyl;

Rs and Ry are lower alkyl;

n is an integer from 0 fo 1; and

y is an integer of from 0 to 3;

with the proviso that when n is 0, one of Ry, Rs and Ry is other then
hydrogen; or



R3 is selected from hydrogen, -NHR7, and -NH C(O -R 8;
R4 is selected from hydrogen, |ower alkyl, and
WO BRGSO y- Ri 0; R7i s hydrogen or | ower al kyPCT/RB208516i10703
Ri O are lower alkyl; nis an integer fromO to 1; and
y is an integer of fromO to 3; with the proviso that

R4 th t
Mﬁn@%?%fo?wwvﬂ%%?r{%hﬁ%”&ﬁ I ngogearm&@?en ains a
ni ﬁét%ﬁfdfohﬁtfcl'}&ﬁ% RO RABE R, EbAinsdIslAnem thbere Ri

contalns a su the heterocycloal kyl ring or
heheteozoyohoslkyd rinigrtg‘,h&i@roplmna‘meum @al |y acceptabl e
salts thereof. Anmong the preferred conpounds of
formula | are conpounds where n is 0. These conpounds

o B RSB 25t eS| Suer ol kyl or -o(oH

2CH20) -R10 ; and

5 Among the preferred compounds of formula | are compounds where n is 0.

These compounds include the compounds of the formula:

N_,©
R, —N—<
Ho s
I-A
R,
|
NN

wherein Ry' is hydrogen or a lower alkyl;
R4 is lower alkyl or -O(CH,CH0)y-R10; and
10 » Rs, R1o and y are as above; or
pharmaceutically acceptable salts thereof.

The compounds of formula | where n is 0 also includes the compounds of the

formula:
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R3, R10 and y are as above; or pharnmaceutically
acceptabl e salts thereof. The conpounds of fornula I

wob@ee4050 s 0 al so i ncl udes Bhe conpounds of tPEI/EP2005/010703

formul a:wherein R3, R4, R5, R and v are as above; or
N- oxi des of conpounds where Ri" contains a nitrogen in
the heteroaromatic ring, sulfoges where R" contains a
sul fur in the hetero ring NL_heteroaromatic ring; or
phar maceuti cal | yFaex;eNt@J:{e salts thereof. When n in
the conpound of fdrnuHa | 48 this conmpound has the
formul a: wherein p- R", X, R3, R4 and v J are as
above; or N oxides of conmpoundg.where R c ins a
nitrogen in the heteroaromati ng, sul fones where
Ri" contains a sulfur in the dro ImRhg or

het er oaromati c “

wherein

R4" is

Rs, R4, Rs, Rsand @ are as above; or

N-oxides of compounds where R4" contains a nitrogen
in the heteroaromatic ring, sulfones where R+"
contains a sulfur in the hetero ring or heteroaromatic

ring; or

pharmaceutically acceptable salts thereof.
When n in the compound of formula | is 1, this compound has the formula:
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ring; or pharmaceutically acceptable salts thereof. In
conpounds | , I-B and I-C, where R-i and R1" are

W@ aipshidosent s contai ning an &yl noiety, the prerf/EP208%010703
aryl nmoiety is phenyl. As used herein the hal ogen
includes all four hal ogens such as chlorine, fluorine,
brom ne and i odine. As used in the specification, the
term"lower alkyl", alone oNdig Tonbination, neans a
nonoval ent strapgh%-xm-mpan@he--chain sat urat ed
hydr ocar bon al kyl' gr oupHcontgt®ing from1 to 6 carbon
atons, such as nethyl, ethyl, n-propyl, isopropyl,
n-butyl, sec-butyl, isobutyl, tes-butyl, n-atyl,
n- hexyl and the |ike. The ter tl oal kyl " nmeans a
cycl o-1 ower al kyl substituent H
nonoval ent, unsubstituted, 3- s
hydrocarbon ring. Anong theprefegredpeycl oal kyl
substituents are cycl opropyl, cycﬁqﬁutyl, cycl opentyl,
cycl ohexyl and the like. The term g ower afkoxy" neans
a straight-chain or branched-chain 30| ower al kyl
group formed from |l ower al kyl as defined above, such
as net hoxy, ethoxy, n-propoxy, iSopropoxy, n-butoxy,
tert-bwég%y and the like. The term"aryl" neans a
nonova no- or bicyclic unsubstituted aromatic

R+", X, Rs, R4 and @ are as above; or

N-oxides of compounds where R+" contains a nitrogen
in the heteroaromatic ring, sulfones where R+"

contains a sulfur in the hetero ring or heteroaromatic

ring; or
pharmaceutically acceptable salts thereof.

in compounds I, I-B and I-C, where R4 and R4" are substituents containing an
aryl moiety, the preferred aryl moiety is phenyl. As used herein the halogen includes all

four halogens such as chlorine, fluorine, bromine and iodine.

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 1 to 6 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 hydrocarbon ring. Among the



10

15

20

hydr ocar bon ring, such as phenyl or naphthyl, with
phenyl being preferred. The term "heterocycl oal kyl "

WO 2606/0$006@ a 4 to 6 nenbered Ibnocyclic sat ur aP€EP200§010703
containing 3 to 4 carbon atonms and 1 or 2 hetero atons
sel ected fromthe group consisting of oxygen, nitrogen

prefer{ﬁ(g %@ogﬁ@ §Wuge&§9 :ghgqflﬁ?é{ﬂ%gl, t%g%:lghﬁ%fc&c%p%lnlfw cyclohexyl and

the likehi opyranyl or tetrahydro pyranyl and the |ike. The
term"heteroaromatic ring" refers to a nonovalent 5 or
6 nenbered nonocyclic heteroaromatic ring containing

from4 to 5 car atons andfromlto hetero atons
s f B fo {pweF & Xb?‘&‘@ﬁ”‘é&%@@u‘r@%’? b AR b gen

-O- Ioﬁé}daligll g?r‘églg Jéffﬁ{e‘% ggﬁﬂow : h‘ﬁ{ ad dé%@& %89@3&5&1 88 ﬁﬂﬁﬁoxy,

are I dazole, pyridinyl, furanyl
ethoxgnok-propoxyi, kEpropaxt, @Fbutbky)vtert-tajtmw anethallikd.gnat es a
di val ent, saturated strai ght or branched chain
hydr ocar bon substituent containing from1l to 6 carbon

e L PO R B 5P BB aromatic

hyd ro&éhﬁdn it eslichraseiesraf by naphies L ath shered beindt preferred.

hydr oxy group. Simlarly, where an "am do-I| ower
al kyl ene" is used, this designates a | ower al kyl ene
sub}s‘.t i tuent .

e term “heterocycloalkyl” refers to a 4 to 6 membered monocyclic saturated
ring containing 3 to 4 carbon atoms and 1 or 2 hetero atoms selected from the group
consisting of oxygen, nitrogen and sulfur. Among the preferred heterocyclic alkyl
groups are included mopholinyl, tetrahydro, thiopyranyl or tetrahydro pyranyl and the

like.

The term “heteroaromatic ring” refers to a monovalent 5 or 6 membered
monocyclic heteroaromatic ring containing from 4 to 5 carbon atoms and from 1 to 2
hetero atoms selected from the group consisting of oxygen, nitrogen and sulfur. Among
the preferred heteroaromatic groups are included thiopenyl, thioazole, pyridinyl, furanyl,
and the like.

The term “lower alkylene” designates a divalent, saturated straight or branched
chain hydrocarbon substituent containing from 1 to 6 carbon atoms.

The term “hydroxy-lower alkylene” designates a lower alkylene substituent as
defined above substituted, preferably monosubstituted, with a hydroxy group. Similarly,
where an “amido-lower alkylene” is used, this designates a lower alkylene substituent
as set forth hereinbefore substituted with an amido substituent.
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as set forth hereinbefore substituted wth an am do
substituent. The term"cyclo | ower al kyl ene" or

wO eooeloambkyl ene” desi gnates aifi val ent, unsubseCT/EPIAS/B10703
to 6 nenbered saturated hydrocarbon ring. Anong the
preferred cycl oal kyl ene substituents are dival ent

I I tvil . Ih " fl - |
ol BT Ry ar GIRME o oy ol Bpriaba s fialont,
unsubdigiets @ é n{é}ﬁbéhé‘éirﬂﬁmed)ﬁ}lél’@@a?bbfﬁﬁn@ kYdorfdf P8ibréfefred
substituted or replaced by fluorine. Anbng the

cycloglkgleag e shisientsiaredivalgst cyglepiopyt anghsyelpbutyl.
trifluoronmethyl, pentafluoroethyl, heptafl uoropropyl,
etc with trifluoronethyl being especially preferred.

Th « ' , h IS~ f
cony e I ALERE I ROl @R B e R Bl Farob B R i@ above,
wherg¢ihall thethgdroddrs dfi the dgwerdlkgfdreup iave sabstitated] or replaced by
.properties of the conpounds of fornulas I, I-A 1-B
fluorilgh g A iie Arstarian pRBRPETIoNaS WSSO fxRte BiHasmrasthy
. o . ; o . I
P OB O b PR SpeBRp bfeferred.
i norgani ¢ acids such as hydrochloric acid, hydrobromc

acid, hydroiodic acid, sulfuric acid, sulfamc acid,
phdgrieim crhaimacawtically aceepiabla saiiadrefersste apswveptienal acid-
f ) N ) t oni .
kG YRS BAE A, DU S GULLOBI ol o ano

propetties ohihe eerhgousds of formalad, |, FAL BBcart|-@, aredotrned ohtsuitable
fumaric acid, and the like. Sanple base-addition salts,
non-tpRig|QigRNIE 9 dROTgaNGads, (5 araanic or inorganic bases. Sample acid-

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



amoni um pot assi um sodi um and, quaternary anmmoni um
hydr oxi des, such as for exanple, tetranethyl amoni um
whyasoxiose. The chem cal nodigication of a PCT/EP2005/010703
pharmaceuti cal conmpound (i.e., drug) into a salt is a
techni que well known to pharnmaceutical chem sts to
obtai n i nproved physical and chem cal, s '
s PESdaNeR Wi PIRMETIO. ) RATesKDHR i M‘*‘é%a” be prepared
Cﬁﬂﬁﬂﬂﬂﬂﬁ q4:, H Ansel et al., Pharnmaceutical
from & sage o?%@ggﬁr %%Ug Del ivery Systens (6th Ed. 1995)
at pp. 196 and 1456-1457.1n accordance with this
i nvention, the conpounds of formula I can be prepared
froma conpound of the fornmula: wh@sgein R3 and R are
as above. The conpoundypi~ for | isjconverted to
t he conpound of formula 1" wa the” fOlN owi ng reaction
schene 1, wherein X, R, R3 and are as defined
above. schene 1l n accordance~ywAt r5~hhvention, the
conpound of forrmula Il is reacted Wi th the conpound of
formula H -A [rhodani ne (2-thio-4-thiazolin-4-one)]
via a oevepegel, reaction to produce the conpound of
f or nul‘&ﬁq‘?‘\?.'n %néiflﬁ‘t A% 25ABPY§-ons conventional in
carryi ng out Knoevenegel reaction can be utilized in

cathy bpeUhd oRfSmanadias sahiered ether edrhyoumd sf formula | via the
reaction is carried out at reflux tenmperature.in,the

followprgere@ntien sthernial ,iwharel X, Ry, Rs, Rs and n are as defined above.

0]
—
N O §
— S —
S
b= T
R, S
I N-A R

YN 7

N

R, NYN
I v Ry
\N~° R,(X) R,(X),
S_.</ 1 n\ \ N 0]
SHEAN NH, Vi N—
H “g—\
R4
N I R,

scheme 1
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25

acetate and acetic acid. In the next step of this
synthesis, the resulting substituted thiazolidine of

wo oroak@so V i s treated with a3ret hyl ati ng ageneCT/@8P2005/010703
net hyl ate the thio group on the conpound of fornmula IV
to produce the conpound of fornmula V. The preferred
nmet hyl ati ng agent is iodonethane. This reaction is
carried out in an organic amne base such as

di jrSRIREYHE With §T5 HReitbR he ddhB&IRd bl brivtita fild Peacted with the

e(ng?b
reactlonte erature ressure are not critical and
compound of écamul@HI -Adrhdganire (z-ﬁdodumlaaztohndeane)é viged dngewenegel

react e B RNRE SRR ot el 8 bl of F AR odreftonaiin
carrylﬁ’gtdmy kafdeogn@gél hé&ctibroskh §é®t|i?.?edJﬁmec§hrr31uﬁ‘? bh?tlﬁ%bn@érﬁ&tlon

this synthesis, the conpound of for
Generallydhisoreaction tsheargepuot atirefluxitemperatut in tbwemr@a@@@e ehalkali metal

formula I. The conpound of fornmula VI is
acetag ggﬁ‘%ﬁgu‘gﬁ(&'dany means conventionally used in am ne

substitution of the nethylthio group can be used in
carrying out this reaction. In accordance with one
enfroitienmat stdp of thighsntivesis dheiresaliing isadsiitutedothiazolidine of formula

reactin the ound of fornul a t he c ound
IV is tiFiegonith & etHaERG AgeasicReTicts the feirbunan 188 oBhound of
formuwﬁhtégr&ﬁ%qr% %Hp'bun@edfe?bﬁhuua V. hirRe ﬁ?@@fﬂeﬂr}nbmylatmg agent is
carried out in the presence of an am base
iodomethane. This reaction is carried out in an organic amine base such as
diisopropylethylamine (DIEA). In carrying out this reaction temperature and pressure
are not critical and this reaction can be carried out at room temperature and
atmospheric pressure. In fact in carrying out this reaction, any of the conditions

conventional in methylating a thio group can be used.

In the next step of this synthesis, the compound of formula V is reacted with the
compound of formula VI to produce the compound of formula |. The compound of
formula VI is an amine and any means conventionally used in amine substitution of the
methylthio group can be used in carrying out this reaction. In accordance with one
embodiment this substitution is carried out by reacting the compound of formula VI with
the compound of formula V in the presence of a conventional solvent such as
acetonitrile. Generally this reaction is carried out in the presence of an amine base
such as diisopropylethylamine.

On the other hand, the compound of formula | can be prepared by reacting the
compound of formula [ with a compound of the formula:
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such as diisopropyl ethylam ne. On the other hand, the
conpound of formula | can be prepared by reacting the
w@eoppondo of forrmula Ii with ® conpound of t hePCT/EP2005/010703

fornmul a:wherein R is as above. The reaction of the
conpound of forrmula VIl wth the conmpound of fornula
Il to produce the conpound of fornula é is carried
out in an organic solvent suchyas b ne or toluene
at high tenperature of from 10QC t0 200sC in a cl osed
system In this ﬁ:g%ne , thls eactibn is carriyad out
under hi gh tenper mreSHand ssure. The conpound of
formula VIl can be directly for d by direct
repl acenent thorough reacting the conpound of the
f opfBtein R, (iX)a-A¥dvé. VI wherein R1, X and n are as
above with a conpound of the forrrul a M-A The

| acenment reaction is generally carried out in th

pr bereactin efrithgcompausk effarraulaadil néthghe sommasng afifermula i to
produ%%?l 8ﬁqg6élﬂga¥ﬁbgﬁl§la [SisTBr A4 b ﬂ%@ Pg%fﬂ %-s(gl\/ DLsych as

reac ri out “im an i ne ven

benzéiyy ocwhveard abhigh temFetatoreg@‘ffr@nSmmeﬁb 20050 |ﬂ% closed system. In
acetonitrile, methylene chloride, etc. can

this manner bis reactie s 9@rﬁ'§d(5ﬁ{t Uﬂﬁ%htgbai@mnﬁﬁat%%s ﬁﬁij peessure. The
compBafi& of FHRRUIANIPEAS BEGRBEY) fIRAR) B ect replacement thorough reacting

the compound of the formula

R,()—NH, VI

wherein Ry, X and n are as above,

with a compound of the formula lll-A. The replacement reaction is generally
carried out in the presence of an activator and an amine base. Among the preferred
activators is mercuric chloride. This reaction is carried out in an inert organic solvent.
Any conventional inert organic solvent such as acetonitrile, methylene chloride, eic. 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 pressure. In carrying
out this reaction, any conventional method of replacing a mercapto group with an amine
can be utilized.

In accordance with an embodiment of this in the compound of formula Ii, when
R, is -O(CHQCHQO)y-Rm, and Ry and y are as above has the formula:
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is used. In carrying out this reaction, tenperature
and pressure are not critical and this reaction can be

wWe20060&M50ut at room tenperatisre and at rmspherl')«:r/EP2005/010703

pressure. In carrying out this reaction, any
conventional nethod of replacing a nercapto group W|th
an amne can be utilized. In th an

enbodi nent of this in the co g@ﬂdgglﬁéﬁo& la Il, when
R4 is -0(CH 2CH2gorcRi 0 R 0 and y are as above
has the fornul a: wherein i ~Nand y are as above.
The conpound of fornul 3 can be prepared froma
conmpound of the fornmul a™ I\I\E with a conmpound of
the formula, NaQ(CH2CH2OVR 10 X grein RIDAand y are
as above, to produce wherein R 0, Rand y are as
aboveThe reacti on of the conpound of fornmula X with

t ¥ %’8%8@?’% Ocﬁncplﬁﬁﬁ%ﬁﬁaRP V&0 produce a conpound X |

is carried out by conventional nmean of reacting a

C hﬂ% ESRpBLAA crforfdialiiA Beh de mrelardditotnoa powgoard af the formula
et her. Any conventional nean of reacting a chloride

with an al kali netal al koxi de can be used to formthe

conpound of forrmula XiI. In e next step of this
reaction to produce the compguind of formula H A using
Br

X
by reacting with a compound of the formula,
NaO(CH>CH20),-R1o Xl
wherein Rip andy are as above,
to produce
O(CHZCHZO)yR10
Xi

wherein Rio, Rzand y are as above
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fornmylation reaction to convert the brono group to the
CHO substituent on the phenyl ring. This reaction is

w@e 2006i0e@5out by reacting the t®npound of for nuPEr/KP2005/010703
wi th carbon nonoxi de under pressure in the presence of
diphenyl propyl phosphi ne (dpp) and a base utilizing

B0 T8 IR Ofphe CaiRe AP X P 7B cOEMRSDINGLY! Tafraula X! o

proddéb' d bérﬂﬁouﬁd §@Ir|§36aﬁ€bd3éht B}hbén\fe%i‘éhepﬂ}eaﬁrbf reacting a chloride with
convent | onal ~net hod orfryl ation reaction to convert

an alkalivaetad ell@mgotoq@rodupe enyathen N gom¥eiional meaacafireacting a

chlori@%twhgf %ru %%%li%)é}% E%x %h'ﬁ%@ﬁ%g)r%} th%acg%ﬁpcgﬁ’rgg ﬁgﬂ"o‘?mula XII.
In the MR &tep bi HisRERATAG0 ?@dddeethflegmAﬂcﬁJndW&bﬂhOlaRT’N $sifg

above. The conpound of fornul a can be prepared
formylatinn r@a@m&ﬁ@n\cﬁﬂ HeebrosarapHip Th@eﬁ‘ﬂ@rﬁybﬁﬁ ent on the phenyl

ring. GHRP PR s A AnDY. epRag iR EhBufly of RnTBARPUAR carbon

monmﬁmmm” mésémeﬂultlae pmneerbﬂa?phmyasrcqiywhospmne (dpp) and a
pr.o uce}h ound of formula: wherein R7 o

base é}{g@@@g palla ium acetate as cata yst at temperature "of from 80t 100°C.

Pressures generally from 70 to 80 psi are utilized in carrying out this reaction. Any

conventional method of formylation reaction to convert a halide group on a phenyt ring

by means of reaction with carbon monoxide can be utilized to carry out this conversion.

Where R;j is the compound of formula X is -NHRy, this compound has the
formula:

wherein Ry is as above.

The compound of formula X-A can be prepared from a compound of the
formula;



whi ch can be converted to the conmpound of formula X-A
The conpound of formula XV converted to the conpound
w@boohosaesd a XVI 1 by reactingl1Zhe conmpound of fPRCTHEPR03M0703
with the compound of fornmula XVI. This reaction is
carried out by adding the conmpound of fornmula XVI to
t he conpound of formula XV’iathe presence of an inert
sol vent. Any conventional ingrt solvent such as
acetonitrile and water can big utilized as the reaction
medi um The Mragti arried out by heating the
X. Th&® conmpound of formula
XVI| can be convefted to|fhe conpound of formula X-A
3 i onal jchl orinating agent
such as phosphorou , | €. IS reaction is
carried out by heating to reﬁlux genheral | y der a
nitrogen atnosphere. The conpound of fornul’'a XVI is
either commercially available or can be prepared from
t gy FedrlingaRe @Beipttintvfdomeaa YT (tNe-syhBsid\bf the carhjpound of
al kyl ati ng reagent, such as iodonethane, In the
formulispdraeiibedfin sxample 12 b) with asempoend of Taay ar e
those class of conpounds where R3 and R4 are both
hydrogen and those cl ass of conpounds where R3 is
-NHR7 and R4 is hydrogemnngQr -0(CH 2CH20)y-Rio. In

compound | and |I-B wherg|n is 1 the substituents for
Ri and Rl' are arle{ ri
a S—
H

XVi

wherein Ry is as above, .

to produce the compound of formula:

Br

XVII

wherein Ry is as above
which can be converted to the compound of formula X-A.
The compound of formula XV converted to the compound of formula XVII by

reacting the compound of formula XV with the compound of formula XVI. This reaction
is carried out by adding the compound of formula XVI to the compound of formula XV in
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the preferred ring is a phenyl which can be

unsubstituted or substituted with this substituents
waledocnem®sas R5 and R6. One eriodi nent of the chopBPR2d5/010703

of forrmula I-A are those conpounds where Rl 1lis

hydr ogen. Anong these cl ass of conpounds are those

the prERERR RETe Y Falven. o ep el e Stesf RGEN B acetonitle and

waterfcahd atillzel adieeraaction hetidn/ The reaetish cah ba carried out by
heteroaromatic ring containing from1 to 2

het eroatons. The preferred heteroaromatic rings are
those. rings containing two hetero atons one_ bein
1 RS SLRBOGTHE® b P ol e ROERHNG R HFETLER XVII can be
conveRi 8 Eonts 1 56 dRAK APIEAG Al RRBRR trinatn
agentsuichas, plhwspharbiie prgsindoritis. nbhieseactical isycapried eut iyl heaiing to reflux
cordance.w t h atnoth r _enbodi nent of the conpound of

a
generaty HIFer f NErQgRI 8MOSAei€.5r ¢ t hose compounds where X

is a lower alkylene substituent. This enbodi nent
i ncludes a class of conpounds where Rl contains a

PITERY tofripatindtbfdbrean Xod i9eanyt carhniibially huditoi®beosh be
Anot her cl ass of conpounds are those cog&gunds where n

prepayed frogy theireareespomgBiaiiouip@:rRr-NH-6 (a5)-biiver Wih iafidating reagent,
such S¥RidmtREheand RL

In the compounds of formula |, I1-B and I-C, preferred are those class of
compounds where Rz and R, are both hydrogen and those class of compounds where
Rs is -NHR7 and Ry is hydrogen or -O(CH>CH,0)y-R1o.

In compound | and I-B where n is 1 the substituents for Ry and Ry’ are aryl rings
the preferred ring is a phenyl which can be unsubstituted or substituted with this
substituents defined as Rs and Rs.

One embodiment of the compound of formula [-A are those compounds where
R+' is hydrogen. Among these class of compounds are those compounds where Ry’ is
-O(CH2CH20)y-R1o.

Another embodiment of this invention are the compounds of formula I-B where

nis 0 and @ is phenyl or a heteroaromatic ring containing from 1 to 2 heteroatoms.
The preferred heteroaromatic rings are those rings containing two hetero atoms one
being nitrogen and the other being sulfur, and thiazole being most preferred. Another



10

15

20

25

lis a heteroaromatic ring. The preferred

het eroaromatic rings are those which contain two
wWhewenewost ons, one being nitrdgen and t he ot hePChEP29g5/010703

sul fur, and thiazole being nost preferred. Another

preferred heteroaromatic ring are those containing one

prote Rl Aol e I8 e L ong bbb B BRGe BB Srur, witn
thiophon® dardsedbddlysreferfadh y - 0(CH 2CH20) y- Ri 0. Anot her

enbodi nent of the conmpound of formula I-B where nis 1
are those conpounds where X is a hydroxy-| ower

o GG BHES A RHULREETRERRSTI 160 £OTRINGH iyl 1B where
nis ’\(Aﬁl;@%’qog@%oﬁ{rﬁfu?ﬂﬂrs?ﬁwé}%t)@f@éf&ﬁ@élﬁyléhé‘%ﬁbéﬁtﬁeﬁhoﬁﬁs embodiment

contaln two etero atons one el ng nltrogen a
includés acidss oftasingounds wheranRt bontaireza pbebwi ring which can be phenyl or

subsf o RS ABRIE ol G EomPouiae r S thgPa G ap LI ifere nis 1 are
thosé BoippBanEs eichs Xﬁ%@ﬂ@h@r'a]kgl&r@ﬁﬁtﬁﬁ%eﬁt%ﬁdﬁéf is aoh(e(t:ﬂoaromaﬁc

preferred class of conmpoun Is preferably -

ring. 2t pyefemed heleroarmmalic Bngs armdthoiseyghioh covtginme setero atoms, one

veing [ffefefdrtt Ao roelbB il Al iaRIEbaia g ptaira. Another
prefarigtthaeicdtosific ibghdretiibs® tostahsihd bhbeatbidloaroth; plaferably sulfur,

. this preferred class of conpounds, .
with thiophene being especially preferred. In this preferred class of compounds Ry is

preferably -O(CH>CH20),-Ro.

Another embodiment of the compound of formula I-B where n is 1 are those
compounds where X is a hydroxy-lower alkylene substituent. In this class of
compounds is included those compounds where R; is a heteroaromatic ring. The
preferred heteroaromatic rings are those which contain two hetero atoms one being
nitrogen and the other being sulfur, with thiazole being most preferred. Another
preferred heteroaromatic ring is that having one heteroatom, preferably sulfur, with
thiophene being especially preferred. In this preferred class of compounds, Ry is
preferably -O(CH2CH»0),-R+1o. Another preferred class of compounds where nis | and
X' is a hydroxy-lower alkylene substituent are those compounds where R is a phenyl
ring which can be phenyl or substituted phenyl. In this preferred class of compounds,
R4 is preferably -O(CHCH20),-R1¢'.

Pharmaceutical compositions according to the invention may, alternatively or in
addition to a compound of Formula |, comprise as an active ingredient pharmaceutically
acceptable prodrugs, pharmaceutically active metabolites, and pharmaceutically
acceptable salts of such compounds and metabolites. Such compounds, prodrugs,
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R4 is preferably -Q(CH2CH20)y- R10 . Phar maceuti cal
conpositions according to the invention nay,

w@bkdoeom@so vel y or in additiorpgo a conmpound of PEDEP200E010703
I, conprise as an active ingredient pharmaceutically
accept abl e prodrugs, pharnaceutically active

' t f
multSisn Sa RS R Sae R R e oS KefEr B E ooy as
“activB'RéntIor Hléntg®rs, salts, and netabolites are

soret i mes referred to herein collectively as "active

agents" or "agents." In the case of agents that are
solids, it is understood by those skilled in the art

t hHt therfeaserﬂfeaﬂernweﬂ@é%eﬁ , drig ugser%o%w dosa skilled in the art
o I
that tlge erwi%h?en ol tgﬁgse %d&%ltgrfﬁ%)ggkrgt (.fir gryps‘ri’éejsd’yﬂ:to%orphrc
forms, aliefitwhich amrdntreiedf todd WQhrﬁHhé%co[ﬂa@f smaepteseat irfvention and
effectiye anounts of the active agents of the
specifigd LIg‘?rs-ma\y be used to treat diseases nediated by
rmdul ation or regulation of the protein kinases CDKL .
An "effective anount” is intended to nean that anount

of TABrapeeftallyéfedtivBinbGas df Yhe BRI AGerRts Of HREREhAON may be
and/or prevents de-differentiation of a eukaryotic

used gelreat disgasesamegliaied byrmoduigtien or rﬂgamtran ofthegubteire kinases

ng i« C tility, e
CDK‘E’l pggl %ff%ét[v% %r{gé@n{ rnﬁ%gdaetcﬂtg)r{ﬁggﬁ qhé't mbunt of arpagent that
significantly inhibits proliferation and/or prevents de-differentiation of a eukaryotic cell,
e.g., a mammalian, insect, plant or fungal cell, and is effective for the indicated utility,
e.g., specific therapeutic treatment.

The amount of a given agent that will correspond to such an amount will vary
depending upon factors such as the particular compound, disease condition and its
severity, the identity (e.g., weight) of the subject or host in need of treatment, but can
nevertheless be routinely 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 yet been diagnosed as having it; modulating

and/or inhibiting the disease condition; and/or alleviating the disease condition.

The present invention is further directed to methods of modulating or inhibiting
protein kinase CDK1 activity, for example in mammalian tissue, by administering the
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The amount of a given agent that will correspond to

such an anmount will vary dependi ng upon factors such
w@gooblogoop@r ti cul ar conpound, 24 sease condi ti onPEIEP205010703

severity, the identity (e.g., weight) of the subject

or host in need of treatnent, but can neverthel ess be

. ‘outinely determined in a manner known in the art

inventiye: 8o gThe eyl Agents a5 aet'-rnfaﬁe_faaweéés seFibomRasigd by
kmowh HtABRE: fot BRAMBI Sy uBin whdl3 eIRBRLICin WP TR, The activity
of thedovemtivieorgdrds ag modwatxds of DK hprateibj ldnaseoactivity tmaye bagneasured

treated. ' Treati.ng: is.intended .to nmean, at | t .th .
by anyof Mg resof BuafRble. ol TR h Todt o8 iyl Py Sggror n
vitro 4528y8! Ex@nthles bHSERble *agééegkﬁ)r%fcﬁﬁt?} @dasdiferh@slindiide those
parf, by the activity of 1 protein kinase includes:
descrihesiadniaigational fubdsaiorcNad WO §9/2184b; Pacastrat @y, Bipchemistry, 37,

1678 AERDL11 8965 Cohalichg et SBBES Lol o B We Py Enc Methocs,

(Micherd P¥gandest) Shringee sBstlinsGeanang)(1995)Mfgtatibngl Raslication No.
inhibrting the disease condition; an lor_ alleviati ng .
WO Y7/24&i 6 eaddntasnatianal i ubfigatiof Bloe YO 96 t4R4%n! fiese properties may
I i d i . .
oo asb b ol LTI L 5O B o b tstng prosocures s
out initherexamgleabelowssue, by admini stering thei nventive
agent. The activity of agents as anti-proliferatives
is easily nmeasured by known net hods, for exanple by
us

R A BBR o bk ok o) AR} Brarmessutia
compBERioRkhskdeReiBed BeloWw ! PhaRmabsutiRASHRf@sitions of this invention
comprise an effective modulating, regulating, or inhibiting amount of a compound of
Formula | and an inert, pharmaceutically acceptable carrier or diluent. in one
embodiment of the pharmaceutical compositions, efficacious levels of the inventive
agents are provided so as to provide therapeutic benefits involving anti-proliferative
ability. By “efficacious levels” is meant levels in which proliferation is inhibited, or
controlled. These compositions are prepared in unit-dosage form appropriate for the
mode of administration, e.g., parenteral or oral administration.

An inventive agent can be administered in conventional dosage form prepared
by combining a therapeutically effective amount of an agent (e.g., a compound of
Formula l) 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.
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by any of the nethods available to those skilled in

the art, including in vivo and/or in vitro assays.
wEx@ap®so of suitabl e assays 22r activity neasPCERRI010703

i ncl ude those described in International Publication

No. WD 99/ 21845; Par ast et al., Biochem stry, 37,

LB B A RS T SRR ST vy

of sol&bcamg&r areBerctose, SCE@WDB“BMBJC( RN, abat,qiettih| acadia, magnesium
Publ j cati on No. WO 97/% 876; and International
steargigy flegkiciasid RED thelilse Exemplaryiob Sguish Gartets @8 SyryP.geanut oil,

olive éﬁsﬁél%?‘énpftﬁé l éa@ﬂnﬁarc)bﬁhé‘%hﬂ%r%%mgépn t"aﬁ lﬁéluégﬁpesdelay or

‘ol ogl € tes ures set ou e exa
time- tmeam mﬁkmiaidm:)vm lagb@ast siicht he glymeeyinhmostaarab@or glyceryl

distorfBLE FIopcPIo o P Ph AN aSEa Y CERAB AL e ligse, methy

methaé\’{li%ﬁé A theMREI se an effective nodul ating,
regul ating, or 1nhibiting amunt of a conpound of

Formula | and an inert, pharmaceutically acceptable
carrier or diluent. |In one enbodinent of the ) L
phé\r\(ﬂi@émpf pharrpaeqiicat iosms casrie eapleyes. | Bus, § asolichearrier is

used! ﬁer a[eé&fat%?@éﬁr? §£|&%8Vpﬁsgd #admrly :ﬁgfgt?a\e’#agfsule in powder or

bene S Tnvbl'VI'ng anti -

pelle’aibrrhldryn tl’lt&y ]forﬁf of aa@bhelfarlrl]dzeﬁbe T amauht biesadidscarrier may vary.
If a hgtgﬁ-ﬁ:@grp erﬂgk@%rgfﬁ{%r@;gafag@nmllb% Ip tgég&gﬂ) gylfrhgfjemmsmn soft

gelatMPRfRld, A&k fhjebti®le solution or suspension in an ampoule or vial or non-
aqueous liquid suspension.

To obtain a stable water-soluble dose form, a pharmaceutically acceptable salt
of an inventive agent can be dissolved in an aqueous solution of an organic or inorganic
acid. If a soluble salt form is not available, the agent may be dissolved in a suitable
cosolvent or combinations of cosolvents.

It will be appreciated that the actual dosages of the agents used in the
compositions of this invention will vary according to the particular complex being used,
the particular composition formulated, the mode of administration and the particular site,
host and disease being treated. Optimal dosages for a given set of conditions can be
ascertained by those skilled in the art using conventional dosage determination tests in
view of the experimental data for an agent.

The compositions of the invention may be manufactured in manners generally
known for preparing pharmaceutical compositions, e.g., using conventional techniques
such as mixing, dissolving, granulating, dragee-making, levigating, emulsifying,
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node of admi nistration, e.g., parenteral or oral
adm nistration. An inventive agent can be adm ni stered

WO poocospent | onal dosage for m3y epared by conbi PCTIBPA05/010703
therapeutically effective anount of an agent (e.g., a
conmpound of Formula |I) as an active ingredient with

enoayLiG: R reRb g did bieino-oPhabnar e e R Bos mavke

formu‘fﬁéd 'lrﬂéi%\ﬁﬁemléﬂeﬂ Gnar%e?rru&nﬁj omd orAfhre ?iméi%&ﬁgldfwly@cceptable
di ssolving the ingredients as appropriate to

carriet svhiekl niaydpeipalectad Tam pisinienisand @l@uhaf@srm@; facmtate processing

R e

agar, pectin, acacia, magnesium stearate, stearic acid
and the like. Exenplary of liquid carriers are syrup, o
peRoubradabdminibiraom,ithe coatpaundsdantee farkelated meadityi [y, combining

the caRgURE {efﬁé@%%\a%é%séﬁn'?ém&%éﬁﬁ ShEpefs kg e art. Such

carrie9s ﬁﬁﬁg%{}gg% t % érg)dﬁ%ﬁ Yo peifsfrRaaiEEagtdEtsOpills,
dragdaaﬁd camwesgpyqluma, Igyels; syrupsosburle&;tswpensoha@ﬂwthe dkeyrfgr oral

ar FTB.CE

mgesb%pg)peeatlem:ﬁ %eetfé/agegol h@n@gp?y 5eq?§éﬁ8n§ ﬁ)& 0*?§| use can be

ob’tanﬁ’é&@@h@td %Ilocéiblﬁéni mPh@hielre RVidce@ ddlive |hgrfedh€9‘ﬂ|(@g¢m)
In powder or pellet formor in the form of

optlomalgwfmdung ther @sgingmmidtaies 8RE Pepcassinaitheamixtisie Qfeqranules after
addlng A Mtable auxiliaries, if desired, to obtain tablets or dragee cores.

The present invention is now further illustrated by the following examples which
are not meant to limit its scope. If not explicitly otherwise stated temperatures are
indicated in Celsius degrees (°C).



If aliquid carrier is used, the preparation will be
in the formof syrup, enulsion, soft gelatin capsule,
W@ @eilokm®s6 nj ect abl e sol uti onggr suspensi on i n BECIT/EP2005/010703
anpoul e or vial or non aqueous |iquid suspension. To
obtain a stable water-soluble dose form a
phar maceutically acceptable salt of an inventive agent
c&xamplgs ssol ved in an aqueous sol ution of an organic
or inorganic acid. If a soluble salt formis not
avai | abl e, the agent may be dissolved in a suitable
cosol vent or conbinationExgﬁqggqolvents. It wll be
appreci ated that the actUua osages of the agents used
in the conpositions of this invention will vary .
adeph-Quigazalin-Geylpneth-to-widensip-Hhigahen-2ydmethyl-amino]-
. ticular conposition formul ated, the node of
thmzcﬁ'%?ﬂ?st ration and the particular site, host and
di sease being treated. Optinal dosages for a given set
of conditions can be ascertainedbelﬁhose skilled in
the art using conventional d §gg? déterm nation tests
in view of the experi al data _for an agent. The
conpositions of the i$ve on na§ b&yranuf act ured in
manners general |l y knownSfor preparing| pharmaceutica
conpositions, e.g., using conventiopa&l™~techni ques such
as m xi ng, dissolving, granulating, gee- maki ng,
| evi gating, enulsifying, encapsul ati My ~€n8{rappi ng or
| yophi i zi ng. Pharmaceutical conposit|onslimay be
NVN

Preparation of 6-quinazolinecarboxaldehyde

CHO

N%/N

The mixture of 6-methyl-quinazoline (5.0 g, 34.7 mmol) and selenium dioxide
(7.7 g, 89.4 mmol) was heated at 160°C for 12 hours. After cooling to room
temperature, methanol was added with stirring. After removal of solid by filtration, the
filtrate was concentrated. Flash chromatography (Merck Silica gel 60, 230-400 mesh,
0%-30% ethyl acetate in hexane in 30 min) afforded 6-quinazolinecarboxaldehyde (2.4
g, 43.7%) as a white solid: LC-MS m/e 159 (MH").

Preparation of 5-quinazolin-6-ylmethylene-2-thioxo-thiazolidin-4-one
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formul ated in a conventional manner using one or nore
physi ol ogi cally acceptable carriers, which may be

W@ edoeot®a0 f r om exci pi ents andfuxi |l i ari es thatPCT/EP2005/010703
facilitate processing of the active conmpounds into
preparati ons which can be used pharnmaceutically. For
oral adm nistration, the corrmounds can be fornul ated
readi |y by combining the comhaupd® with

be formul ated as tablets, pil
liquids, gels, syrups, slurries,
like, for oral ingestion by a pafie
Phar maceuti cal preparations for
obt ai ned using a solid excipient
active ingredient (agent), optionallyllgrinding the
resulting m xture, and processingNﬁhe“ﬂixture of

granul es after adding suitable auxiliaries, if

desired, to obtain tablets or dragee cores. The

pr ébersuspansinniod A-quinaalintgarttiexaldehydet(exarsplebiat heé g, 9.5 mmol),

fol | ow I whi ch. Limpt: . .
rhoaiss 828R, T MRNGT Bt Refie P37 0 38 rlrfiiinddbtis cid (1o
mL) vﬁd@sﬂirﬁ’é’cﬂ 681 80PC for Gl 151 Afferdr@iing 3o (G¥a-tEvnpephiafe, ¥a@ap(40 mL) was
added.-The eplichwes|qoegeg by fiiratiqnz)washegeni water and eped o gbtain 5-
quina%ﬁﬁ-%b%He'tﬁ&%ﬂé’}zithioxo-thiazolidin-4-one (2.6 g, 100%) as a solid. LC-MS
m/e 274 (MH").

gr agees, capsul es,
guspensi ons and the
qt to be treated.
use can be

m xture with the

Preparation of 2-methylsulfanyl-5-quinazolin-6-ylmethylene-thiazol-4-one

N 0]
MeS—*(
TN

N§/IN

The suspension of 5-quinazolin-6-yimethylene-2-thioxo-thiazolidin-4-one
(example 1b, 2.6 g, 9.52 mmol), iodomethane (1.2 mL, 19.0 mmol) and
diisopropylethylamine (DIEA) (2.4 mL, 14.3 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-



t hi azol - 4-one Preparation of
6- qui nazol i necar boxal dehyde The m xture of

W®200810i0p56 qui nazoline (5.0 g,284.7 nmol) and SPCERP205/010703
dioxide (7.7 g, 69.4 mol) was heated at 160Q0C for 12
hours. After cooling to roomtenperature nmet hanol was

. adde it tirrjn After,_renmy of sqglid b
quineigptinsinyiehe thador fobei2 e Gativents atiack el CMS mie 288
(Mkﬁ%hronatography (Merck Silica gel 60, 230-400 nesh,

% 30% et hyl acetate in hexane in 30 m n) af f or ded
i nazol i necar boxal dehyde (2.4 g, 43. 79@ as-a white
so%rapar@@owfmei [8 -qawoazalirg-yl- nﬁ@@}ﬂtdm [(thiophen-2-yimethyl)-
0 6- yl met hyl ene- 2-t hi oxo-thi azol i di n-4-oneT
a”“”ﬁkﬂﬁ géhé+%n of 6-qui nazol i necar boxal dehyde (exanpl e
la, 1.5 g, 9.5 mol), rhodanine ( 1.26 g, 9.5 mmol)
and sodium acetate (3.1 1 g, 38 nmpol) in acetic acid
5 ( 10 helguspassoni O‘fraemezhhylslﬂmgzl B-auiazdiin- GAf/Imaethyleobith@zol -4-one

to rpom_tenp ur dded.
(exariie £ Beugo D oetioa) 5o ead Hetiy Aruiberiel Sumohoveol and
dusoﬁ&"éﬂ Faégﬂéﬁlg%ﬁr%b Wnet)gﬁgrlfeo 4 mmol) in acetonitrle (1 mL) was heated to
145°@2)y8ng:rowawe4)‘ora’e§) enis.oAfia. cob{D:ng/B) ndam 2&mpehadule, the sohd was

ar n of
colleciofiRgH firafith draanast Wit a.srea| Ameunt ahaseipeitie apyigd. Flash
10 chrorBaRgFashys (N 6@R58|Q<Eh ?él 60, 230-400 mesh, 0%-5% methanol in methylene
5-qui hazol in-6-y | ene- 2-t hi oxo- t hi azol i di n~4- one
chloride in 30 min) afforded 5-1 qumazohn 6-yl -meth-(2)-ylidene]-2-[(thiophen-2-

ylmethyl)-amino]-thiazol-4-one as a light yellow solid: LC-MS m/e 353 (MH™).

Example 2

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

I

N N

15 X

Similar procedure as described in exampie 1d was used, starting from 2-
methylsulfanyl-5-quinazolin-6-ylmethylene-thiazol-4-one, thiazol-2-ylamine and DIEA to



(example 1b, 2.6 g, 9.52 mmol), iodonethane ( 1 .2 ni,
19.0 mmol ) and diisopropyl ethylamne (DIEA) (2.4 ni,

wa2008/0mw50 ) i n anhydrous et haywl (100 nli) was BCT/EP®d5/010703
at roomtenperature for 12 h. After adding water (200
m.), the solid was collected by filtration, washed

i i.th water and drjed. tpo,obtain,. . . .

aive S iiifer Sl Buyietb i st tiageheutmionk hiazalpng: LO-MS

m/e oBB&rved: BCAOVISIAY 348 (AHR ack solid. LC-Ms nfe 288 (M)
. Preparation of 5-[1
-qui nazolin-6-yl-neth-(2)-ylidene]-2-[(thiophen-2-ylne
thyl)- am no]-thiazol-4-one The suspensi on of
2- et hyl sul f anyl - 5- qui naZEXamp® §| net hyl ene-t hi azol - 4-
one (exanple 1c, 58 ng, 0.2 mmol), thiophene nethyl

i 2 Rl agi i ]
I Sty AR S SRSl FO U vicdone
5 thiazblediong t 0 1450C by microwave for 20 min. After cooling
to roomtenperature, the solid was collected by
filtration, washed with a snmall anount of acetonitrile

and dried. Flash chroma'; ogr aphy (Merck Silica gel 60,
230-400 nesh, 0% 5% met'hanyl y met hyl ene chloride in
30 mn) afforded

i dene] -2-[ (thi ophen-2-
2 as a Iight yel | ow

5-[ 1- qui nazolin-6-yl -nmeth-(2) -
yl met hyl ) -am no] -t hi azol -4-0
solid: LCMS nle 353 (MH)

/
NN

Similar procedure as described in example 1d was used, starting from 2-
methylsulfanyl-5-quinazolin-6-yimethylene-thiazol-4-one, 2-(3-fluoro-phenyl)-ethylamine
and DIEA to give 2-[2-(3-fluoro-phenyl)-ethylamino]-5-[ 1-quinazolin-6-yl-meth-(Z)-

10  ylidene]-thiazol-4-one: LC-MS m/e observed. LC-MS m/e 379 (MH?).



5-[1- Qui nazolin-6-yl-meth-(2Z)-ylidene]-2-(thiazol-2-yl
am no) -t hi azol -4-one Sim | ar procedure as described in

wexaapkmsidd was used, starting from 2- PCT/EP2005/010703

one

nmet hyl sul f anyl - 5- qui nazol i n- 6-yl et hyl ene-t hi azol - 4-on
e, thiazol-2-ylam ne and D EA togive 5-[1

-qui nazolin-6-yl-neth-(2Z)-ylidene]-2-(thiazol-2-ylamn
0) -t hi azol - 4-one: LC- M5 Mved. LC-MS mle 340
(M++) . Exanple 3

5. ) ] . B[ y e "
2RO IR LT AR By Bit-(h ek thiazol-4
as described in exanple 1d was used, starting from 2-

met hyl sul f anyl - 5- qui nazol i n- 6-yl net hyl ene-t hi azol - 4- on

e, 2-(3-fluoro-phenyl)-ethylam ne and DI EA to give
2-[2-(3-fluoro-phenyl) -et 1 no] - 5-[ 1- qui nazol i n-6-y

| -meth-(2)- ylidene]-thiaag one: LC-MB nie

observed. LC-M5s nfe 379 (VM :
2-(2-Ethoxy-pheny|an1;9}-‘-[1-ﬂ I #azgli n- 6-yl - met h- (2)
-yl dene] -thiazol-4- oe Sim |l adi pkocedure as descri bed
in exanple 1d was used, starting 90
met hyl sul f anyl - 5- qui nazol i n- 6-yl net hyl ¢
e, 2-ethoxyani!ine and D EA to give
2-(2- et hoxy-phenyl am no)-5-[1

-qui nazolin-6-yl-meth-(2)-ylidene]-tRia

ne-t hi azol - 4- on

Ql -4-one: LCMS

/
NN

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

methylsulfanyl-5-quinazolin-6-ylmethylene-thiazol-4-one, 2-ethoxyaniline and DIEA to
give 2-(2-ethoxy-phenylamino)-5-[1-quinazolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one: LC-
MS m/e observed. LC-MS m/e 377 (MH").



m e observed. LGMS me 377 (MH#) . Exanple 5

2- (4- Fl uor o- 2- net hoxy- phenyl am no) - 5-[ 1- qui nazol i n-6-y
wo 20080006®) - yl i dene]-thiazol2g-one Simlar prPCEEPR2085/010703

as described in exanple 1d was used, starting from 2-

met hyl sul f anyl - 5- qui nazol i n- 6-yl net hyl ene-t hi azol - 4- on

e, 4-fluoro-2-nethoxy-aniline and DIEA to give

2- (4-f 1l uoro-2-net hoxy- phenyl am no) - 5-[ 1- qui nazol i n-6-y

| -meth-(Z)-ylidene]- thiazol-4-one: LC-M nie

observed. LC-Ms nie 381 (I\/I—H) Exanpl e 6

2- (13- Fl uor o- phenyl am no) -px nazol i n-6-yl - net h- (2)

-ylidene] -thiazol -4- one W‘%ﬁpr ocedure as

descri bed i n exanp Ie 1d was used, starting from 2-

nmeHkE Mmar&m@hquvmwlwq) Himuleaéolumnfiayldnem-m

7 line and DI EA to give

yhde§e1§1 ﬁgrgﬂﬁ%enylanino)-S-[l
-qui nazol i n-6-yl-nmeth-(2Z)-ylidene]-thiazol -4-one: LCMS
m e observed. LCMS me 351 (M#). Exanple 7
2-((R) - 1- Hydr oxynet hyl - 2- phenyl - et hyl am no) - 5-[ 1- qui na
zol I n-6-yl-meth- (2)-ylide th iazol-4-one Sinmlar
procedure as described in appl e 1d was used,
starting from 2-

/
NN
Similar procedure as described in example 1d was used, starting from 2-
methylsulfanyl-5-quinazolin-6-ylmethylene-thiazol-4-one, 4-fluoro-2-methoxy-aniline and
DIEA to give 2-(4-fluoro-2-methoxy-phenylamino)-5-[1-quinazolin-6-yl-meth-(Z)-ylidene]-
thiazol-4-one: LC-MS m/e observed. LC-MS m/e 381 (MH™).



met hyl sul f anyl - 5- qui nazol i n- 6-yl et hyl ene-t hi azol - 4-on
e, 2-((R)-1-hydroxynethyl-2- phenyl -ethyl am ne and

WEOREA0HD5Gi Ve PCT/EP2005/010703

one

2- ((R) - 1- hydr oxynet hyl - 2- phe3n0yl - et hyl am no) - 5-[ 1-

qui nazol i n-6-yl -nmeth-(2Z)-ylidene]-thiazol -4-one: LC M
n e observed. LCMs me 391 (M+) . Exanple 8

2- ( 3- Fl uor o- benzyl arri no) - nazol i n-6-yl - met h- (2)
-yI i dene] -t hi azol -4- oneSim | ar procedure as descri bed

?&’@EFF‘%% \P@ﬁqw 5t gh@]'é}l%ner[ﬁ 'éﬂgﬂ% yyligenel-thiazol-4-

e, 3-fluoro-benzyl am ne and DI EA to give
2- (3-fluoro-benzyl am no) - 5-[ 1- qui nazol i n- 6-yl - net h- ( 2)
-ylidene] -thiazol -4- one: LC-MS nmle observed. LC M5
me 379 (MH) . Exanple

2- (2, 4- D met hoxy- phenyl am
h-(Z)-ylidene]- thiazol-4-one
des

met

€,

2

h

[ 1- qui nazol i n-6-yl -
imlar procedure as

ed, Nstarging from 2-
ene-t hi azol - 4-on
to give
y\nazol i n- 6-yl -

cribed in exanple "lId was
hyl sul f anyl - 5- qui nazol i n- 6-
2, 4- di met hoxy- phenyl am ne and
- (2, 4-di et hoxy- phenyl am no) -5-[ 1-q
(2)-ylidene]-

th

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

methylsulfanyl-5-quinazolin-6-ylmethylene-thiazol-4-one, 3-fluoroaniline and DIEA to

give 2-(3-fluoro-phenylamino)-5-{1-quinazolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one: LC-
MS m/e observed. LC-MS m/e 351 (MH™).



10

t hi azol -4-one: LCG-MS me observed. LC-M5 nmfe 393 (M)
. Exanpl e 10

wW®2008/0§095EL hoxy- qui nazol i n- 61yl ) - net h- (Z) -yl i deCiBEPR0$/@10703
-(3-fluoro-phenyl) - ethylanino]-thiazol-4-one
Preparation of 6-brono-4-ethoxy-quinazoline The
suspensi on of 6-brono-4-c¢hl oro- %ylnazoline (4.87g, 20
nmol ), sodi um et hoxi de ( 2 g, 200 mol) in
anhydrous et hyl al cohol (150 n1) was stirred at room

- 28Min -meth-
eva 0 g (I;F éﬁ%ﬁétwlezﬁ %/angllgﬁggg) Qf[1|?ﬂh‘éd6gyl@§| meth
(Z)-yluabdreﬂwtbrazoi-%omeHCL aqg to adj ust the pHto 9, and

precipitate formed. The solid was coll ected and washed
with H2O three tines, then dried. Flash chromatography
(Merck silica gel 60, O 400 nmesh, 10% 50% et hyl
acetate in hexane for in) afforded
6- Br ono- 4- et hoxy- qui na 70t
yellow solid. LGM nme 234 7
4- et hoxy- qui nazol i ne- 6- car bal™g de |The m xture of
6- br onp- 4- et hoxy- qui nazol i ne fexaap 10a 506 ng, 2
mol , ), di phenyl propyl phosphine (45.5 ng, 0.2 mmol),
pal | adi um acetate (44.8 ng, 0.2 muol) _dand tri et hyl
amne (505 ng, 5 mmol) in anhydrous
N, N- di net hyl f ormam de (DVF) (25 ml) harged with
carbon nonoxi de at 75 psi. After the aboveyreaction
m xture was N

Similar procedure as described in example 1d was used, starting from 2-
methylsulfanyl-5-quinazolin-6-yimethylene-thiazol-4-one, 2-((R)-1-hydroxymethyl-2-
phenyl-ethylamine and DIEA to give 2-((R)-1-hydroxymethyl-2-phenyl-ethylamino)-5-[1-
quinazolin-6-yl-meth-(Z)-ylidene]-thiazol-4-one: LC-MS m/e observed. LC-MS m/e 391
(MH"Y.

Example 8

2-(3-Fluoro-benzylamino)-5-[1-quinazolin-6-yl-meth-(Z)-ylidene]-thiazol-4-

one



stirred at roomtenperature for 15 mn, the carbon
nmonoxi de was rel eased, and trihexylsilane ( 1140 ny, 4

wonebp4ovas added. The resul tegh reacti on m xt ur BCTEB2005/010703
charged with carbon nonoxide at 75 psi, and heated at
8Q0C for 18 hr. After cooling the reaction to room

tenperature, dichlornethane was added. The resulted

s ob\milasProgeduss @sAassabeas im examele 18was ysask startng fiem 2-
metny oy AR FRAIRALE0- AR RABSRRLERL G O AlotB sk SlehiMe and
DIEA 2839408 (Brtiabro- ﬁ@%ylé}%mi)*fyh qmaaatblm -6ryl-netan(&) -/ bderd]-thiazol-4-

LN ve 4- et hox nazali car bal dehyde (256 ng,
one: M eh %e@Yﬁdo;l«é M%W& VB ml e 203 (MH) .
Preparation of
2-[(3-fluorophenyl)-ethylam no]-thiazol-4-one. HN To
5 a solution of (3-f|uorophgayh ey hyl am ne (3.06 g, 22
nmmol ) and rhodani ne (2. 66 @, nnDI) in acetonitrile
(70 m b was added DI EA (7.66 nmol L at _room
e?rdrk unethqanhenwiasnm)ﬁ-[bﬁum%m-y methe@d-Videne]-
c chloride (5.97 g, 22 mol) was added in two
ﬂ“azgﬁégﬁg%s After addition, the suspension was all owed
to warmto roomtenperature and stirred for 3 days.
The resulting black sotiQls were filtered through a
M-t h di,chl or omet hane (500
he_gonbi ned sol vents were

/
— L

l

NvN

Similar procedure as described in example 1d was used, starting from 2-
10  methylsulfanyl-5-quinazolin-6-ylmethylene-thiazol-4-one, 2,4-dimethoxy-phenylamine
and DIEA to give 2-(2,4-dimethoxy-phenylamino)-5-[1-quinazolin-6-yl-meth-(Z)-ylidene]-
thiazol-4-one: LC-MS m/e observed. LC-MS m/e 393 (MH*).



was di ssolved in ethyl acetate (25 nL) at hot

condition and stored in the refrigerator overnight.
wab@a/o4t0be solids were col | ecgpd by filtrati onPErEP2005/010703

washed with ethyl acetate. After drying in air, 3.65 g

(76.6%yield) of

2-[(3-fl uorophenyl)-ethylam nqg] -t hi azol - 4-one was

i sol ated as a white anor E¥a8mPledd 4: HRES(+) mie cal cd

for Cu Hn FN2OS (MtH) + 239. 0649, found 239. 0647.

Pr [ -6~ «(Z)-vli -

(gqgt OX Y- ’ﬁfﬂ Irgkolin 6 YPsmeth-Z)-ylidenel:2 rﬁ%](35"‘[°£°(phe"y')
ethvlamlno]-ﬂpihcnj/-n)onet hyl ami no] t hi azol -4-one The mi xture

of 4-ethoxy-qui nazol i ne-6-car bal dehyde (exanpl e 10b,

20 ng, 0.1 mmol,),

2-[2-(3-Fl uoro-phenyll) - et hyl am no] -t hi azol - 4- one

(exanmpl e 1Cc124 ny .1 mmol) ang, pi peridine (10 ul,

0.1 nmmol) in anhyous et hyl al cghol

m crowaved at 1600 . A{ter cooling the

by fiItration th
afford 5-[1 -

et hoxy- qU|nazoI|n %-yl)-neth-(Z)-yI
r o- phenyl ) - et hyl am no] -t hi azol -4- one (12 ng, 30% as

light yellow solid. LGM nfe 423 (M#) . Exanple 11

2- A¥bpAralioh b G R YetHtk pyiéélﬁlatﬁhrﬁ;W) et h- () -yl i de
ne] -thi azol - 4-one The suspensi on of

4- et hoxy- qui nazol i ne- 6- car bal dehyde (exanple 10b) ( 1

]

O

Br

The suspension of 6-bromo-4-chloro-quinazoline (4.87g, 20 mmol), sodium
ethoxide (95%, 14.32 g, 200 mmol) in anhydrous ethyl alcohol (150 ml) was stirred at
room temperature for 4 hr. After the reaction, solvent was evaporated. Then, ice water
was added, followed by addition of 3 N HCL aq to adjust the pH to 9, and precipitate
formed. The solid was collected and washed with H,O three times, then dried. Flash
chromatography (Merck silica gel 60, 230-400 mesh, 10%-50% ethyl acetate in hexane
for 30 min) afforded 6-Bromo-4-ethoxy-quinazoline (2.13 g, 55%) as a light yellow solid.
LC-MS m/e 254 (MH").



equi v.), pseudot hi ohydantoin (1 equiv.), and sodi um
acetate (4 equiv.) in acetic acid was stirred under
wOo edobixoofor 12 h. After cooligy to room t enperBCT/ER2005/010703
wat er was added. The solid was coll ected by
filtration, washed with water and dried to
2-amno-5-[1 -(4-
et hoxy- qui nazol i n-6-yl)-meth-(2Z)-ylidene]-thiazol-4-on
e. LGMs me 301 (MH#) as a slight yellow solid. LC M
n1e 256 (M+) . Exanple 12
Fk&ﬁgﬁér‘i‘%ﬂ eth R GUinaZbiils-8lamsiabhyid- Y1 ) - met h- (2)
R 29) - 2- phenyl cyclopropylanlno) t hi azol - 4- one
Preparation of 2-((1
R, 2S) - 2- phenyl - cycl opr opyl am no) -t hi azgl - 4-oneSi m | ar
procedure as described in exanple 10crjas used,
starting wwth ( 1 R 2S)- 2heny! - cyQl opr opyl am ne,
rhodani ne, nercuric chlori A\ to give 2-((1
R, 2S) - 2-phenyl -cycl opr ogyt an %ol - 4-one. LC M5
me 232 (M#) . Preparation o onga H benzo[d] [ 1

2- ani no- 5- br ono- benzoi ¢ acid (270 g, N1.25 nol) in
acetonitrile (1250 mM ) was added a sol ution of

hosgene .8 g, 416, ] ' r
REEHS r 5Bt/ U (b g ERE 5B8%ig, 2 mmol,),
dnph@ymrbpmﬂws hih 55@rr€q;30 T hemoippallaaiim ricstaie 6(>44!v8$mg, 0.2 mmol)
stirred for another 3 hours then cooled to ro
and triethyl amine (505 mg, 5 mmol) in anhydrous N,N- dlmethylformamlde (DMF) (25
ml) was charged with carbon monoxide at 75 psi. After the above reaction mixture was
stirred at room temperature for 15 min, the carbon monoxide was released, and
trihexyisilane (1140 mg, 4 mmol) was added. The resulted reaction mixture was
charged with carbon monoxide at 75 psi, and heated at 80°C for 18 hr. After cooling the
reaction to room temperature, dichlormethane was added. The resulied solution was
extracted with water for 3 times. Organic layer was collected and concentrated to give a
yellow solid. Flash chromatography (Merck silica gel 60, 230-400 mesh, 10%-40% ethyl
acetate in hexane for 40 min) gave 4-ethoxy-quinazoline-6-carbaldehyde (256 mg, 66%)

as a light yellow solid. LC-MS m/e 203 (MH").

Preparation of 2-[(3-fluocrophenyl)-ethylamino]-thiazol-4-one.

N._-O
=T
S
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tenperature. The precipitate was col |l ected by

filtration, washed with acetonitrile and dried to
w@pdoendnose br ono- 1 H benzo[ d] [45, 3] oxazi ne- 2, 4- BCDRR2085010703

a pale powder (280 g, 93%. 1H NWR (DMSO-d6) : d 11.83

(s, 1H), 7.98 (s, 1H), 7.89-7.87 (d, 1HL) , 7.09-7.07

( dagllan}_%qg [ e,ﬂgé&g' onr?gﬁgg@grﬁ&%ﬁgeo@%% gz&ggﬁnl)o!) and rhodanine

(2. 662)99bcmh¥dl 'lh%c(aﬁﬁ@mﬂé 0 @ﬂ'_?* w%té‘ddéo@@lma 6B@ﬁ|_a4ﬂ4ﬂﬁﬁno|) at room

T H-Dbenzo[ d] oxazi ne-2, 4-di one (24.
temperaturgoThenathis mlumrhwaacmded 0°6aany mearediie cb@@dg (é 97 g, 22

rmofp g Sadec By o, TSt R o AR e et warm

to roo’*m E@fﬁbératé\fet eaﬁd §m@écu ot si@aws ﬂqta;ereeumﬁgmlé@t @olms\Nere filtered
| ect ed gé [tration, washed with water to aff
ey

through @r@ih@o@c daﬁamﬁd_wmmw@mnneihaae ¢PR0 [ig. amdgme&@nol (250

). B30 i e 455 1 G AELDAFADIER B s

was di#ﬁolvépd Rﬂetﬁyﬂ&dtdte ®B)mLpaBRot(dondlitdn ad 8fdréd ailtl'(edrefngerator
reparat i on

OVemQ@thBﬁB» the seligs wecﬁ@ crioeed hydilyationand washedydthrgthyl acetate.

R

was i§édlatddl gs a3hite amoiphdus $adide HRES @H) myetodligrhfemG+ HaliNg©S (M+H)*

m m xture was heated to refl ux under N2
239.dan Ecsinel 256 B85 7 |

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

F
/N
s f@
N

The mixture of 4-ethoxy-quinazoline-6-carbaldehyde (exampie 10b, 20 mg, 0.1
mmol,), 2-[2-(3-Fluoro-phenyl)-ethylamino]-thiazol-4-one (example 10c, 24 mg, 0.1
mmol) and piperidine (10 ul, 0.1 mmol) in anhydrous ethyl alcohol (1 mi) was
microwaved at 160°C for 25 min. After cooling the reaction to room temperature, the
solid was collected by filiration, then washed with MeOH and dried to afford 5-[1-(4-
ethoxy-quinazolin-6-yl)-meth-(Z)-ylidene]-2-[2-(3-fluoro-phenyl)-ethylamino]-thiazol-4-
one (12 mg, 30%) as light yellow solid. LC-MS m/e 423 (MH").



an hour. After cooling down, the m xture was poured

onto ice and basified with agueous NaOH sol ution (2
WOR6D@SPr eci pi tate was col Igeted by filtratiPOT/APZIS/010703

purified by colum to afford

(6- bronmop~4-ch! oro- qui nazol i n-2-yl)-nethy!-amne (5 g,

18.3 mmol, 46.6 % as a yellow solid. 1H NVMR (DMSO- d6)

: d 8.03 (s, 1H) 17.86-7Example TIH) 17.47-7.45 (d, 1H)

1 2.86-2.84 (d, 3H).Preparation of

( 6008 QiR &AL NREMNTSIY- blias-Y)\mER i -vRIR N1 4-

sort i 5 EL R A0l S-YimER (7 yRAG Hasbl-4-one

absol ute al cohol (150 m ) was added powder

(6- brono- 4- chl or o- qui nazolji n-2-yl ) - net hyl -am ne (13 g,

47.7 mol) in one portioyand the m xture was stirred

for 3 hours at room tenpérature under d\2 at nosphere.

The excess of al cohol was renoved

resi due was purified hy S

( 6- br ono- 4- et hoxy- qui‘ha

14. 2 mmol, 29.8% as lig d. 1H NMR

(DVMBO-d6) : d 7.90-7.89N(d, 7.70-7. (dd, 1H),

7.33-7.31 (m 1H), 7.21-7.20 (dd, 1H), 4.48-4.44 (q,

2H), 2.83-2.82 (d, 3H), 1.40-1 .37 (t, 3H.

Prepar ati on of 4 . ine-6-carb 1Qb) (1

4- dDRGUPPS RN 5RN A8y GHINAZOLT ¢ RacH PR IIEDN G dRYRAIEPIR
equiveP g@ens@m&ﬁy&hmn of eg6iet)oand sbtiring 4Betilte 14 8gdiv)¥F@cetic acid

(40 m _) was added

was stistachkingen ieflgk éeryl Hhoditer erolipgltp Agpmineo)peratiire ouaigr was added.
The édlﬁswgyggﬂectgg Wqﬁtpé{%n,s Rr%ingb with water and dried to 2-amino-5-[1-(4-
ethoxy-quinazolin-6-yl)-meth-(Z)-ylidene]-thiazol-4-one. LC-MS m/e 301 (MH") as a
slight yellow solid. LC-MS m/e 256 (MH™).

in yacuo and t he

-amne (4 g,

Example 12

5-[1-(4-Ethoxy-2-methylamino-quinazolin-6-yl)-meth-(Z)-ylidene]-2-
((1R,2S)-2-phenyl-cyclopropylamino)-thiazol-4-one

kll"'l
N:( )
o) s o
| .
Ao

Preparation of 2-((1R,2S)-2-phenyl-cyclopropylamino)-thiazol-4-one
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formate (5.82 g, 85.6 mml) foll owed by powder

(6- br ono- 4- et hoxy- qui nazolin-2-yl)- nethyl-amne (4 g,
wazewgomesl ) and the resul tantzym xture was heat BGI/ER2085010703

0C, 50 psi under CO atnosphere. After being stirred

for 48 hours, the cooled m xture was poured to water

and extracted with DCM (3 x 200 nL). The combi ned

organi ¢ phase was washed wt rine, dr| d over

Na2SO4, evaporated to g _{zol*f whi ch
waspurified by col um tford H
4- et hoxy- 2- net hyl am no-‘azol i ne- bs car bal dehyde ( 1
g, 4.3 mol, 30% as a pale solid. 1H NVR (DMSO-d 6)
d 9.95 (s, 1H) 18.38 (s, 1H), 8.00- 7.97 (d, 1H),
7.59-7.56 (m 1H)17.46-7.44 (d, 1H), 4.53-4.48 (q,
Zﬁlm%r&ﬁezemre(as désfribet. inxampl® 1@0 waHysed, starting with (1R,2S5)-
aration
2-phegy ESQRDIBHIERNg. aadayingmercytie LI a8t PIFA IR ive - (1R.29)-
- -4-one. LC-MS m/e 232 (MH*
2phel'g?ﬂzs?&&ﬁﬂo‘ﬁgﬁayrﬁlf\é%hlgé?lopgpam no) -t hi azol (4 o)ne To a
suspensi on of
2- (trans) - phenyl cycl opyl am no-t hi azol - 4- one (exanpl e
12a, 38.0 ng, 0.16 nmmole), and
4- et hoxy- 2- net hyl am ' no- qui nazol i ne- 6- car bal dehyde
(exanmpl e 12f, 45.5 ng, 0.20 mole) in 2 nL of toluene
in b ki . L L 0 ny,
0. BB B R TR B oA ey
The reaction m xture was heated to 150 OCW|th
m crowave for 1 h. The reaction m xture was then
cooled to r.t. and diluted with toQuene. The solid was
collected by filtration §Pd the soljid

O

o

N
H

To a suspension of 2-amino-5-bromo-benzoic acid (270 g, 1.25 mol) in
acetonitrile (1250 mL) was added a solution of triphosgene (123.8 g, 416.7 mmol) in
dichloromethane (DCM) (500 mL) and pyridine (197.5 g, 2.5 mol) simultaneously at 55
°C. The resultant mixture was stirred for another 3 hours then cooled to room
temperature. The precipitate was collected by filtration, washed with acetonitrile and
dried to afford 6-bromo-1H-benzo[d][1,3]oxazine-2,4-dione as a pale powder (280 g,
93%). 'H NMR (DMSO-dg): & 11.83 (s, 1H), 7.98 (s, 1H), 7.89-7.87 (d, 1H,), 7.09-7.07
(d, 1H).
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20

was washed with toluene, CH2ClI2 and ether to give
5-[ 1- (4- et hoxy- 2- net hyl am noqui nazol i n-
W@ 200640084 h- (Z) -yl i dene] - 2- ((4g PCT/EP2005/010703
R, 2S) - 2- phenyl - cycl opr opyl am no) -t hi azol - 4-one as a
brovvn solid 52 ng (72.9%, MS: me 446 (M)
mpl e 13 %2 Ch | oro-benzyl am ] ]
i n@resar@hoatoﬁ s@romargtgthylamine- dirninegplinrdgone
yl met hyl ene) -t hi azol - 4- onePr epar ati on of
2-(2-chl oro-benzyl am no) -t hi azo! -4-one Sim | ar
procedure as described in exanpl eg10c was used,

starting with 2-chl orobené | am ne}] rhodani ne, mercuric
chl oride and DIEA to give 2® | o¥ 0- benzyl am no) -
t hi azol - 4-one. LC-MS nfe 24 ) Il Preparation of

2-(2-ch|oro-benzylanino)-5-(4-eth@xy{?-nethylanino-qu
nazol i n- 6-yl net hyl ene)-thiazo!-4-one To a suspensi on

of 2-(2- chloro benzyl am no) -t hi azol - 4-one (exanpl e

13a, 38.5. ng, 0.16 nmole), and

4- Jtdwmyn@me@t $olution nbawpnmzlel(Bﬁ@nﬂ.)mcbwatmr@aénL was added

o-br i ATRb St Shopeier - nd s 2la. of L ol 7 Fistlg iy RStniourea

hydriBdié1 23y e)1 mdl Biiewel ByshHydioussdBumbdtBonate! @).7 g, 0.11 mol)

The reaction m xture was heated to 150 0OC with
and thednixiie avasoheatgd ip feflphior Bdriirs offtei &aqling dayen.tthe precipitate was

colle&2Y tﬁ}jfiltration, washed with water to afford 6-bromo-2-methylamino-1H-
quinazolin-4-one (16.5 g, 65 mmol, 65%) as a light yellow powder. 'H NMR (DMSO-de):
5 11.20 (b, 1H), 7.91-7.90 (d, 1H), 7.64-7.63 (d, 1H), 7.20-7.18 (d, 1H), 6.30 (b, 1H),
2.82-2.81 (d, 3H).

Preparation of (6-bromo-4-chloro-quinazolin-2-yl)-methyl-amine

Cl

N
A

Br

To a solution of phosphorus oxychloride (50 mL) was added powdered 6-
bromo-2-methylamino-1H-quinazolin-4-one (10.0 g, 39.4 mmol) followed by dimethyl-
phenyl-amine (8 mL) and the mixture was heated to reflux under N, atmosphere for half
an hour. After cooling down, the mixture was poured onto ice and basified with aqueous
NaOH solution (2 M). The precipitate was collected by filtration and purified by column
to afford (6-bromo-4-chloro-quinazolin-2-yl)-methyl-amine (5 g, 18.3 mmol, 46.6 %) as a
yellow solid. "H NMR (DMSO-dg): & 8.03 (s, 1H), 7.86-7.84 (m, 2H), 7.47-7.45 (d, 1H),
2.86-2.84 (d, 3H).
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tor.t. and the solid was filtered off, washed with
tol uene, MeOH and ether to give 2-(2-

W@ kdoooeobenzyl am no) - 5- (4- et hoxy- 2- net hyl am noPQUEP@2D010703
i n-6-yl net hyl ene) -t hi azol -4- one as a brown solid:
43.2 ng (59.5%, Ms: me 454 (M#) . Exanple 14
2- Am no- 5- (4- et hoxy- 2- net hyl am no- qU|na20Ihq Inethy
| eREgRaratian of (&br%ne-4re’fhexxwm«rellaﬁ -gj-methyl-amin
pseudot hi ohydontoin (40.6 ng, 0.35 nmol e), 4-ethoxy-2-
met hyl am no- qui nazol i ne- 6- car bal dehyde (exanple 12f, 8
1.0 ng, 0.35 nmmol e) and NaQAc .0ng, 1.0 mole) in
2.5 M _ of xylene was added aceti® acid (78.6 ng, 1.3
nmol e). The reacti on m xBuw e W eat ed under
refl uxing overnight. The reg -n'ﬁfﬁture was t hen
cooled to r.t. and the soli t\ws i ed off, washed
with MeCN to give the crude proddét ﬂﬁfeh was
triturated with
2 am no- 5- (4- et hoxy- 2- nethylaninoquinazolin-

( ¥Jneth | ene)-thiazol-4-one as a brown s
3.

993 solytion go@rym ethxide @(h},ﬁ; 419.8 mmo m absolute albohol (150
L) el BB R PR RESblR o P e ARe 13, 477

mmoRiire pae gdrtion ahd the mixture was strrred for3 hours at room temperature under

N2 atmo[sf)ﬁere Wl éic%'sg% e?co%o)( was ?41'8\/?38% va uct) Qh he resr U was
purified by column to afford (6-bromo-4-ethoxy-quinazolin-2-yl)-methyl-amine (4 g, 14.2
mmol, 29.8%) as a light yellow solid. 'H NMR (DMSO-dg): & 7.90-7.89 (d, 1H), 7.70-7.67
(dd, 1H), 7.33-7.31 (m, 1H), 7.21-7.20 (dd, 1H), 4.45-4.44 (q, 2H), 2.83-2.82 (d, 3H),
1.40-1.37 (1, 3H).

Preparation of 4-ethoxy-2-methylamino-quinazoline-6-carbaldehyde

-0

To a combined solution of acetonitrile (40 mL) and DMSO (40 mL) was added
tetrakis(triphenylphosphine)palladium(0) (1.65 g, 1.43 mmol), anhydrous sodium
formate (5.82 g, 85.6 mmol) followed by powder (6-bromo-4-ethoxy-quinazolin-2-yl)-
methyl-amine (4 g, 14.3 mmol) and the resultant mixture was heated to 85 °C, 50 psi
under CO atmosphere. After being stirred for 48 hours, the cooled mixture was poured
to water and extracted with DCM (3 x 200 mL). The combined organic phase was

washed with brine, dried over Na,SO,, evaporated to give a brown solid which was



To a solution of 3-nethyl-thi ophen-2-yl nmet hyl am ne
(700 ng, 5.5 mmol) and rhodanine (732 ng, 5.5 mmol) in
wae@bosiost i | e (30 nL) was addgg diisopropyl et B¢ EREPI065/010703
(DIEA) (1 .91 ni, 11 nmol) at roomtenperature. Then,
this solution was cooled to QOC and nercuric chloride
1 .52 g, 5.6 nmol) was added in one portion. Aft

punﬂa&hhy eplimn ihafferigshesyre- V(?@éhlélﬁWélu'tr@Z@)émQrﬁtQ?fP%@%hyde (1g,

£ mhEPESE465 B8 DT WA SO TR €214 80 . . a0

7.97 @nd H)ap.bBed7. 86t(in, at-BI'D.ﬂBGT.MQd(ﬂQD InB3- 4a481(qst2th-jbl 2.89-2.87 (d, 3H)
acetate (250 nmL). The filtrates were renoved under the
1.44-1.40tidHd the crude residue was dissol ved in

di chl or onet hane (150 nL) and washed wth water and
brine solution. After drying over magnesium sul fate,

5 therdddrhtion 8f ¥gs- (ﬁﬁﬂﬁéf ZHﬂé’lﬁploérngi Vcﬁﬁh&*iﬁhﬁ@yi)hﬁeaﬂr? (Z)-ylidene]-

resi due was di ssolved i'n dich ane (10 i
2-((1Rj2S)t2ephenyHuyeloprepylgminajtthipzoldose over ni ght st orage

in the refrigerator, the solids were collected by

fi Itration and washed with dichloronethane. After

S 30 T P B vt o 1o

38.0 m@$ Ol‘&Di’rﬁﬂi@id) mdaﬁl-leﬂfgjxy al-aidthwaanm-nbmohm-ﬁebarbaldehyde

El - HRVB
(examplg 12345. 5%32@%&%8\191 |rl;| 12o tolg é Il’% %Gm%%g’vgévef Pu%nedwere added

o voraBp e a0 MO SPRaNSL T ] ATy o st

mlxtuT® \Aﬂasshaa:leajsko dB608€ with microwave for 1 h. The reaction mixture was then

cooled lIo(rt and r(]iYIu‘[edh WIWPO"?LTer%e yllhe sélPH \R/as colle te(tj %'y%tratlon 80§ the solid

was washed with toluene, CH,Cl, and ether to give 5-[1-(4-ethoxy-2-methylamino-

quinazolin-6-yl)-meth-(Z)-ylidene]-2-((1R,2S)-2-phenyl-cyclopropylamino)-thiazol-4-one
15  as a brown solid: 52 mg (72.9%), MS: m/e 446 (MH").

Example 13

2-(2-Chloro-benzylamino)-5-(4-ethoxy-2-methylamino-quinazolin-6-
ylmethylene)-thiazol-4-one

NH CI
N=< )
o} S o
| 9
A
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(36.2. ng, 0.16 nmole), and
4- et hoxy- 2- net hyl am no- qui nazol i ne- 6- car bal dehyde

W@ eovappioso 12f, 45.5 ng, 0.204qmole) in 2 m _ oPCT/BP2EFIE10703
in a mcrowave tube were added benzoic acid (2.0 ny,
0.016 mmle) and piperidine ( 1 .5 ng, 0.02 nmol e).
The reaction m xture was heated to 150 OC with
m crowave for 45 min. The reaction m xture was then
cooled tor.t. and the solid was filtered of f, washed
with toluene, MeCH and ether to give

5-64; %1‘?8?}/ st A RO A RSB 4 531.0~ t hyl ene) - 2-
[(gﬁe@r yi ?ﬁ?%@drgméﬁx@mgﬁgmﬁn&%o %ﬁbﬂeazol -4-one
as a brown solid: 56.5 ng (80.4%, MS: me 440 (MH) .
Exanpl e 16
2-(3-Chl oro-4-fl uoro-benzyl am n(’J\P_-g/N @t hoxy- 2- net hyl
am no- qui-nazol n- N if

6-yl met hyl ene) - t hi azol - £l
2-(3-chl oro-4-fl uoro-benzyl 0) -t hi azol - 4- one

Simlar procedure as descri® in exanpl e 15a was

used, starting with 3- chloro-4-fluoro-benzyl am ne,

rhodani ne, nercuric chloride and DI EA to give

2-(3-chloro- 4-fluoro-benzyl am no)-thi azol - 4-one., .

L CSivBilai progeguie\as-flescrieg i examite dPc was used, starting with 2-chloro-

v PRGBSI SO SR R 3 g S
thiaz6lUs-BABSLOMSfm/e 241 (MH).

2-(3-chl oro-4-fluoro-benzyl am no-t hi azol - 4- one
(exanpl e

epar &7 on of

Preparation of 2-(2-chloro-benzylamino)-5-(4-ethoxy-2-methylamino-quinazolin-

6-yimethylene)-thiazol-4-one

To a suspension of 2-(2-chloro-benzylamino)-thiazol-4-one (example 13a, 38.5.
mg, 0.16 mmole), and 4-ethoxy-2-methylamino-quinazoline-6-carbaldehyde (example
12f, 45.5 mg, 0.20 mmole) in 2 mL of toluene in a microwave tube were added benzoic
acid (2.0 mg, 0.016 mmole) and piperidine (1.5 mg, 0.02 mmole). The reaction mixture
was heated to 150 °C with microwave for 45 min. The reaction mixture was then cooled
to r.t. and the solid was filtered off, washed with toluene, MeOH and ether to give 2-(2-
chloro-benzylamino)-5-(4-ethoxy-2-methylamino-quinazolin-6-ylmethylene)-thiazol-4-
one as a brown solid: 43.2 mg (59.5%), MS: m/e 454 (MH").
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16a, 4 1.4. ng, 0.16 nmole), and
4- et hoxy- 2- net hyl am no- qui nazol i ne- 6- car bal dehyde

W@ eooasoploso 12f, 45.5 ng, 0.20 jymole) in 2 nl _ ofCr/BPesiel0703

one

in a mcrowave tube were added benzoic acid (2.0 ny,

0.016 mmol e) and piperidine (1 .5 ng, 0.02 mvle). The

reaction nm xture was heated to 150 OC with ni crowave

for 30 nin. The reacti onExampled4nas then cooled to
and the solid was filtered off, washed with

R P B Ay B e

with vvater at r.t. The precipitates were coIIected and
washed with water, acetone and ether, dried over NaSO4
and concentrated to give

2- (3-chl oro-4-fluoro-benzyl arr}\lno)-S-(4-

et hoxy- 2- met hyl ami no- qui ngzol1'n? 6- yl met hyl ene) - t hi azol
-4-one as a light yellow gol d 43.6)nmgy (57.7%, Ms:
me 472 (MH) . Exanpl e© 0

2-(2-Chl oro- 4- fI uor o- benzyl |am no) - 9- (4- et hoxy- 2- net hyl
am no- qui nazolin- -yl net hyl 20! - 4- one

Prepar ati on of W
2-(2-chl oro-4-fl uoro-benzyl am -INTE a -4-one
Similar procedure as described in exanpl e 15a was

used, starting with 2- chloro-4-fluoro-benzyl am ne,
r hodani ne, mercuric chloride and DI EA to

gi ve
2- (To-z Augpansian of peausiatieipRydempifoltOth M 61 35me@e) 4-ethoxy-2-

methﬁgnM?o-'Huﬁ'na%%ﬁné-lgl:@rbaldehyde (example 12f, 81.0 mg, 0.35 mmole) and
NaOAc (82.0 mg, 1.0 mmole) in 2.5 mL of xylene was added acetic acid (78.6 mg, 1.3

mmole). The reaction mixiure was heated under refluxing overnight. The reaction

mixture was then cooled to r.t. and the solid was filtered off, washed with MeCN to give

the crude product which was triturated with - 2-amino-5-(4-ethoxy-2-methylamino-

quinazolin-6-yimethylene)-thiazol-4-one as a brown solid: 4.5 mg (3.9%), MS: m/e 330
(MH™).
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Preparation of

2-(2-chl oro-4-fluoro-benzyl am no) - 5- (4~et hoxy- 2- net hyl
wapdoaogusnazol i n- 6-yl met hyl epe) - t hi azol - 4- onePADER2005/010703

suspensi on of

2-(2-chl oro-4-f1l uoro-benzyl am no) ~t hi azol - 4- one

(exanple 17a, 4 1.4. ng, 0.1 6 mol e), and

4- et hoxy- 2- met hyl am no- qui nazol i ne- 6- car bal dehyde

(example 12f, 45.5 ng, 0.20 mmole) in 2 mM _ of toluene

in a mcrowave tube were added benzoic acid (2.0 ny,

0. 016 mmol e) and pi peri d'EEg [ 1%155 ng, 0.02 nmol e).

The reaction m xture was 150 OC with

m crowave for 30 min. The reaction m xture was

t he{(d<Ethesytd methylaaihd-Qairezalit-6dmethylenep2€{3-methyl-

. washed with tol yeng _l\/bq; and ether to give

thiophep-2-yimsthylramingFthiggelk 419018 no) - 5- ( 4- et hoxy- 2- met hyl

am no- qui nazol i n-6- yl nmet hyi ene) -t hi azol -4-one as a

l'ight brown solid: 46.6 ng (61 .7%, Ms: me 472 (M)

. Exanpl e 18

2- (2- Chl or o- 6- net hyl - benzyl am no) |\ 5-} 4- et hoxy- 2- et hyl

anmi no- qui nazol i n- 6-yl met hyl efle) .t hsazol - 4-one

Preparation of N—

2-(2-chl or o- 6- net hyl - benzyl ami no) -t rJ azol - 4- one

Simlar procedure as d Nged i n exanpl e 15a was

used, starting with 2- chl aro-6-netihyl - benzyl am ne,

rhodani ne, nercuric chloride @nd DIEA to give 2-(2-
chl or 0- 6- net hy! - benzyl am no) -t hi g o%-%e. LC-MS nfe
259 (M) NTON

Preparation of 2-[(3-methyl-thiophen-2-ylmethyl)-amino]-thiazol-4-one.

Me 0
BT

S

To a solution of 3-methyl-thiophen-2-ylmethylamine (700 mg, 5.5 mmol) and
rhodanine (732 mg, 5.5 mmol) in acetonitrile (30 mL) was added diisopropylethylamine
(DIEA) (1.91 mL, 11 mmol) at room temperature. Then, this solution was cooled to 0°C
and mercuric chloride (1.52 g, 5.6 mmol) was added in one portion. After addition, the
suspension was allowed to warm to room temperature and stirred for 3 days. The
resulting black solids were filtered through a plug of celite and washed with acetonitrile
(200 mL) and ethyl acetate (250 mL). The filtrates were removed under the vacuum and
the crude residue was dissolved in dichloromethane (150 mL) and washed with water
and brine solution. After drying over magnesium sulfate, the filtrate was removed under

the vacuum and the residue was dissolved in dichloromethane (10 mL) and diluted with
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Preparation of
2-(2-chl or o- 6~net hyl - benzyl am no) - 5- (4- et hoxy- 2- et hyl

wariosogesnazol i n- 6-yl net hyl gge) - t hi azol - 4- oneAGI/AP2005/010703
suspensi on of

2- (2~chl or 0- 6- net hyl - benzylan1no) thlazol 4~one
(exanpl e 18a, 40. 8. 0.16 mml e),
hexangs &1 0 oxy)- ﬁﬁ@tm@r@@hhatoéﬁg&]@ztbeu rﬁ&tg@r@t@f Bhp@eliggwere collected

oy RSSO e AP oo . Shof) ponse i

of 2- (Q~rﬁéth§| -thigpedn- amptm;@lﬁardin@-tlﬁlaiol -bong, wer i33latead be . light yellow
The reaction _m xtu heated to_ 150

amormicue SMTEER DIFMD e o3 Gk o, oS M 425 WRsS TAuRd 226.0282.

cooled tor.t. and the solid was filtered off, washed
with toluene, MeOH and ether to give

2-fhig %Pétﬁfrpoﬁ? Je%xybsméthgmrm ORiredoft BoybetnyTBh YD -[(3-

amn -qui nazol i'n-6- yl met hyl ene)-thi azol -4-one as a
methyl{rgbph@n-@mylnmmyl)jarrﬂmlghmgo(epnes% M5: me 468 (M)

. Exanpl e 19

5 (4- Et hoxy- 2- et hyl am no- qui nazol i n- 6-yl met hyl ene) - 2-

J&ggosq{gﬁgngl ot B3 h P 3#RE i HHino)-thiazol-4-one

on O

(36.2. ?mgt bi1emhavid); whaet- bﬂiokyamned)ylamlmazqdnméwlm-ﬁ;nombaidehyde
procedure_as described in exanE ? 15a, was .use
Phigiu

(exan“silt@ﬂ?f L W‘?Sﬂw 4-RP 6‘%@@ 1 2Nk ef e ”P'ﬁ'i?éf‘fﬁYeﬁHbe were added
2
benzcg@ Eaﬁﬁ‘jr(‘tz P%E nﬁﬂ g&ﬁ_ﬁ\g_ﬁoér@'lﬁ’ee& 5%% gmzi‘grgmo )The reaction

mlxture‘:‘wapaleated)to 1b50 °C with microwave for 45 min. The reactlon mixture was then
cooleg tcg r.t. ando t)% sol%evtvge\,/ frﬁlereg ,l\JAllans Z%' ith Pdhyclannéatl\%bﬁnﬁd g,fher to give

5-(4-ethoxy-2-methylamino-quinazolin-6-yimethylene)-2-[(3-methyi-thiophen-2-
ylmethyl)-amino]-thiazol-4-one as a brown solid: 56.5 mg (80.4%), MS: m/e 440 (MH™Y).

Example 16

2-(3-Chloro-4-fluoro-benzylamino)-5-(4-ethoxy-2-methylamino-quinazolin-
6-ylmethylene)-thiazol-4-one
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[ (thi ophen-2-yl met hyl ) -am no] -thiazol -4-one To a
suspensi on of

wQ2¢o60kiosphen- 2- yl net hyl ) - amiso] t hi azol - 4- oneP¢BEPDN5/010703
ng, 0.1 6 mmvole), and
4- et hoxy- 2- met hyl am no- qui nazol i ne- 6- car bal dehyde
(exanple 12f, 45.5 ng, 0.20 mmole) in 2 ml _ of toluene
i nPeepaEratiamal/2-(3-whioroet-Buandeshytamiooy-thisz@d-4-2ne ny,
0.01 6 mmole) and piperidine ( 1 .5 ng, 0.02 mmole).
The reaction m xture was heated to 150 OC with
m crowave for 30 m n. The reaction rﬂlxtLt;e was then
cooled to r.t. and the solrd wasy ed of f, washed
with toluene, MeCH and et to Hiv -(4-
et hoxy- 2- met hyl am no- quenazél i n- 6-yl et hyl ene) - 2-[ (t hi
ophen- 2-yl met hyl ) - am no] - i azol -4-one as a brown
;Slld: 48.6 ng (69.1 9%, " me 426 (MH) . Exanpl e
5- (4- Et hoxy- 2- met hyl am no- qui nazol i n- 6-yl net hyl ene) - 2-
[ 2Girmnad M@be@m@% dos@itad inréxaalpié h6aams dsedestdiding with 3-

suspensit on of

chlorg-4-fuqre- hewmnlpaeﬂmdpnmmym%rﬁumphmdamd RIEMN do give 2-(3-chloro-

-ﬂUé{OQ}eE%y@”ElRﬁJe I'ﬁ%Oirﬁ ﬂﬁgd'(?nazol rne- 6> ca{ra)bal dehyde

(exanmple 12f, 45.5 ng, 0.20 mmole) in 2 nL of toI uene
in a mcrowave tube were added benzoic aC| d 5
0. (Pképanmm)ofaZ\QB-phm«)Mdﬂmmo(benzyBlmrgp y-g)methylamlno-

The reac
quinazolin-6- yImetherne) -thiazol-4-one

To a suspension of 2-(3-chloro-4-fluoro-benzylamino-thiazol-4-one (example
16a, 41.4. mg, 0.16 mmole), and 4-ethoxy-2-methylamino-quinazoline-6-carbaldehyde
(example 12f, 45.5 mg, 0.20 mmole) in 2 mL of toluene in a microwave tube were added
benzoic acid (2.0 mg, 0.016 mmole) and piperidine (1.5 mg, 0.02 mmole). The reaction
mixture was heated to 150 °C with microwave for 30 min. The reaction mixture was then
cooled to r.t. and the solid was filtered off, washed with toluene to give the crude
product 58.8 mg (77.9 %) which was re-dissolved in 0.5 mL hot DMF and diluted with
water at r.t. The precipitates were collected and washed with water, acetone and ether,
dried over NaSQ, and concentrated to give 2-(8-chioro-4-fluoro-benzylamino)-5-(4-
ethoxy-2-methylamino-quinazolin-6-ylmethylene)-thiazol-4-one as a light yellow solid:
43.6 mg (57.7%), MS: m/e 472 (MH").
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m xture was heated to 150 OC with m crowave for 30
mn. The reaction m xture was then cooled to r.t. and
wo beesalosd was filtered off, Zyéashed wi th tol uePelT/ErRCA10703
and ether to
gi veb5- (4- et hoxy- 2- net hyl am no- qui nazol i n- 6-yl et hyl ene
)-2-[2-(3-fluoro-phenyl)- ethylam no]-thiazol -4-one as
a light brown solid: 52. Exampl@A74%, MS: me 452
(M+) . Exanple 21 The pharnmacol ogi cal properties of

th unds.of this_inventi nfj.r . . .

nuperC BT RE A REBE bRy BRI (Bl aREH VR GRE-dbinazotin-
s-ylnﬁtﬁylﬁié)ltBEM-@SéayS whi ch foll ow have been carri ed

out with the conmpounds according to the invention and

their salts. The conpounds of the invention exhibited

CDK1/ Cyclin B activity with Ki val uesFof |l ess than 5.0

mM  This denonstrates that all of jheSe conpounds were

active to inhibit CDK1l/Cyclin B. eterm' ne

inhibition of CDKl activity, &ithe | ashPl ate(tm

(NEN(tm) -Life Science Prod,l,,l_g<s Y or HTRF assay

was perfornmed. Both types /of \kinase assays were

carried out using reconfinay

conmpl ex. GST-cyclinB (GST-c Q

i n bacul ovirus vectors were p dedNby Dr. W Harper

at the Baylor College of Medi N on, TX

Proteins were co-expressed in H gh Fiwe(tn) insect

cells and the conplex was purified on glutathione

Sepharose resin

human 1/Cyclin B
i CDK1 cDNA cl ones

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

N 0

F @Q*T

Similar procedure as described in example 15a was used, starting with 2-
chloro-4-fluoro-benzylamine, rhodanine, mercuric chloride and DIEA to give 2-(2-chloro-
4-fluoro-benzylamino)-thiazol-4-one. LC-MS m/e 259 (MH").

Preparation of 2-(2-chloro-4-fluoro-benzylamino)-5-(4-ethoxy-2-methylamino-

quinazolin-6-ylmethylene)-thiazol-4-one

To a suspension of 2-(2-chloro-4-fluoro-benzylamino)-thiazol-4-one (example
17a, 41.4. mg, 0.16 mmole), and 4-ethoxy-2-methylamino-quinazoline-6-carbaldehyde
(example 12f, 45.5 mg, 0.20 mmole) in 2 mL of toluene in a microwave tube were added
benzoic acid (2.0 mg, 0.016 mmole) and piperidine (1.5 mg, 0.02 mmole). The reaction

mixture was heated to 150 °C with microwave for 30 min. The reaction mixture was then



(Pharmaci a, Piscataway, NJ) as previously described
(Harper, J.W et al. Cell 1993, 75, 805-816). A
W@ zookfogtosai ne tagged truncat ed,f orm of reti nobPEFERIOAS/010703
(Rb) protein (am no acid 386- 528) was used as the
substrate for the CDK1/Cyclin B assay (the expression
pl asm d was provided by Dr. Veronica Sullivan,
coolqﬁetgarrtt aBd the okt wes diltered/pif ovasgtyed wdbﬁeluaeeeMeQH and ether to give

do
2-(2- GRS PRk bmart -+ B BB e S
yimetBi€he)teiazbls wne and liGht ieam solid: 48.6 Biga@hers), ¥as: mZélBJz (MH™).
( 1997) pp. 581-601 and the references cited thereln)
The expression of the 62Kd protein was under the
control of an IPTG inducible ompter in an M5 E.
coli strain. Cells were I@Moni cation and
puri fication was carried out by binding |ysates at pH
5 8. ®. G@Cﬁld\"d—Gﬂﬁéﬂiﬁ%%&?@ﬁﬁ\d}@ HBLHS 8)-PSAE R 1Mo fuinazolin-
mM i i dazol e. The resin was then washed several tinmes
6-yimgthyleng)ribiezalsd-onpedecr easi ng pH buffers to pH 6.0,
and eluted with 500 nM i m dazole. Eluted protein was
di al yzed agai nst 20 mM HEPES pH 7.5, 30% gl ycerol, 200
mM NaCl, and 1 mM DTT. PurifiedRb sion protein
stocks were quantitated for pro oncentrati on,
aliquoted, and stored at -70CHF e Fl ashPl ate
ki nase assay, 96-well Fl ashi2L.dtes re coated with Rb

protein at 10 ng/nl, usipg108 m p/r\vvell. Pl at es
were i ncubated at 4C overni

Preparation of 2-(2-chloro-6-methyl-benzylamino)-thiazol-4-one

N O
N /4
H_<Sj
Cl
10 Similar procedure as described in example 15a was used, starting with 2-

chioro-6-methyl-benzylamine, rhodanine, mercuric chloride and DIEA to give 2-(2-
chloro-6-methyl-benzylamino)-thiazol-4-one. LC-MS m/e 259 (MH™).

Preparation of 2-(2-chloro-6-methyl-benzylamino)-5-(4-ethoxy-2-methylamino-
quinazolin-6-ylmethylene)-thiazol-4-one



roomtenperature for 3 hours on a shaker. To control

for nonspecific phosphorylation, one row of wells was
waombedos th 100 m /wel | coatggng buffer (20 mPEEPES)S/010703

0.2 MNaCl). Plates were then washed tw ce with wash

buffer (0.01 % Tween 20 i n phosphate-buffered saline).

Conpounds to be tested test conmpounds") were added

t oI ® fe SUBPERSiCN czfx2w(21¢a|or@@rm@myngenayiarrm@)cthiaﬁ%%@}% (example

150 438! SR BEE ). 808 e ARSI R it

(examipé AZE,4545 nid, 3380 Aiiplednel2anls uf folearenin amicwave tube were added
enzynme to give counts that were at |least 10-fold {%S‘ﬁ
he reaction

benzqy@éﬁ@lr(@%mg .81 @ snmeled anddiperidioe 41-5rHem Q- @ApEPa
5 mlxtufénwﬁs %@%ﬁf ’&({1%0 rﬂmw&éwagé ﬁre\g) H‘ﬁrﬁ] gl’l’é%?éu nﬂt elgﬁ%&%rg was then
cooled ¢p €o.Lantd ¥hei sulidl was fltbearedcniansh(eHamtmmlbénestMe@Hmm ether to give
. p cen h|b|t|on
DR E R SR PR ek S el MR
t +

ylmet?{/lﬁﬁ%z[rﬁ%ic%l\gr Er)rﬁ? a4asy O%rﬁtb‘%\ﬁ?_w%?g% ﬁg;@% (o1, 5%)! B: m/e 468 (MH).

nonspeci fic total - nonspecific where "test conpound”

refers to the average counts per mnute of the test

dupl i cates, "nonspecificExaBHdedS o the average counts

per m nute when no CDK1/Cyclin .
10 5-(4-Ethoxy-2-methylamino-quinazolin-6-ylmethylene)-2-[(thiophen-2-

yimethyl)-amino]-thiazol-4-one

\\
H s

N=—
A

SN
A
H
Preparation of 2-(thiophen-2-ylmethyl)-amino)-thiazol-4-one
/Y Njo
N 2
(I~

15 Similar procedure as described in example 15a was used, starting with
thiophen-2-yimethyl-amine, rhodanine, mercuric chloride and DIEA to give 2-(thiophen-
2-yimethyl-amino)-thiazol-4-one. LC-MS m/e 259 (MH"),
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B, etc., was added, and "total" refers to the average
counts per m nute when no conpound was added. The | C50

W 2006840050 t he concentration gfg test conpound tPEI/EP2005/010703
reduces by 50%t he protein-kinase induced
i ncorporation of the radiol abel under the test
condi tions described. The value of the inhibitor
c o egpanatiod of &- (éﬁm@xm%meﬁwlam'@orwIn@mlwrgfzi-yknemylene)-% :

ool B EAATAGE 15. or eene

Resol ved Fl uorescence (HTRF) ki nase assay was carried
out in 96-well polypropyl ene plates (BD Bi osci ences,
Be®6 ar slispAlionTef - (trooploemds/imethyl)famiio] dnlasoll-étf@ael(m 0. mg,

.16 Pl S A A SFRE ARl i 1,

45.5 rWHt B, %ﬁ&%ﬁﬁ aéﬂ tBEJe% lﬂ%WmlcT&ﬁa@KiHecwéPé Qd@ed benzoic acid

nme was I nase assay buffer 2 (25
(2.0 nhiij;FﬂESlG Irhrios) a&dmmwmwe (18. mgs%o&molab) Tiee ma&tlw mixture was

v e 2 B R By PR A g i

r.t. an@ bt iWaitded b, wWeRKEH Qi foludhes MeDHRMd @th@%@glve 5-(4-

plates with final concentration of CDK1/ Cyclin B a

ethoxw—metwlamm-ﬂulr@ﬁellmSWIMTW@n&)e%H&Y@PPWW ylggdhy!)-amino]-

e EARELES S i P s Bl -

Beverly, MA, ) was added with a 1:7692 dilution of the
anti body. Incubation

Example 20
5-(4-Ethoxy-2-methylamino-quinazolin-6-yimethylene)-2-[2-(3-fluoro-

phenyl)-ethylamino]-thiazol-4-one

To a suspension of 2-[2-(3-fluoro-phenyl)-ethylamino}-thiazol-4-one (example
10c, 38.1. mg, 0.16 mmole), and 4-ethoxy-2-methylamino-quinazoline-6-carbaldehyde
(example 12f, 45.5 mg, 0.20 mmole) in 2 mL of toluene in a microwave tube were added
benzoic acid (2.0 mg, 0.016 mmole) and piperidine (1.5 mg, 0.02 mmole). The reaction
mixture was heated to 150 °C with microwave for 30 min. The reaction mixture was then
cooled to r.t. and the solid was filtered off, washed with toluene, MeOH and ether to give
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was continued at 37SC for 25 min, after which LANCE

Eu-W 024 | abeled anti-rabbit 1gG ( 1 nM PerkinEl ner,
w\edobeslosy, MA) and anti-Hi s B0ti body conj ugatBOI/ER2005/010703

Sur eLi ght- Al |l ophucocyanin (20 nM Per ki nEl ner,

Wl l esley, MA) were added to the wells. Incubation was

s- (- Bl as i U e BRene T arE el frampnony-
ethylermmqutmama-bn@@@f@ngrﬂd)ernfsroﬁam@.@%pwa%)@M«s: m/e 452 (MH").
pol ystyrene plates (Corning |Incorporated, Corning, NY)

and read on a fluorescent plate reader at excitation
wavel engt h of 340 nm and_eni ssi on wavel engt h of

665/ 615 nm Ki val ues shExampledd1/ cyclin B activity
that applied to conpounds of the subject matter of

t hirRe ipﬂ‘éﬁﬂbb&@gfcéﬁﬂ@e?ﬁé@bﬁﬁ@%nﬁa&ﬂﬁs@ﬂ thi iAP&tfon may be
5.000 mM Specific ta for some exanples are as
confirmsd bywe:ranabersof phasmeaooiogioad absaysn gThdrexémpliiigdipharmacological

wherein FL R is hydroge ower, alkyl or Xis .
assaofah daty Srve Besh BT enbiME s s inefings eppering to the
invenﬁ?@bl?\'tj 22@@ sBRENT Re CBnfH AT 115 HRNnABH SNBIHBYCDRM yclin B

a ene;
activity with Ki values of less than 5.0 uM. This demonstrates that all of these

compounds were active to inhibit CDK1/Cyclin B.

To determine inhibition of CDK1 activity, either FlashPlate™ (NEN™-Life
Science Products) assay or HTRF 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 réferences 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 preireated 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 dialyzed
against 20 mM HEPES pH 7.5, 30% glycerol, 200 mM NaCl, and 1 mM DTT. Purified
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Is selected froman aryl ring, a cycloal kyl ring
containing from3 to 6 carbon atons,a 4 to 6 nenbered
whedengwoyec! oal kyl ring cont ai5qi ng from3 to 5 PEF/BPW05/010703
atonms and from1l to 2 hetero atons selected fromthe
group consi sting of oxygen, nitrogen and sul fur, and a
5 or 6 nenbered heteroaromatic ring containing froml
Rb fusion Pproteirestochks wese sphoiitaiat for proteireconaanirationsaliquaigd, and

f en, sulfur and nitrogen; R5 and R6 are
storeqo%-%))éﬁden“y sel ected fromthe group consisting of

hydr ogen, hydroxy, hydroxy-|ower alkyl, |ower alkyl,
hal ogen, perflurol ower al kyl and | ower al koxy; R3 is

s efF @cthed-IhshiPaky dinage assaf\laRvéll Fiubhites(WdreRdditedRdvith Rb
is selected from hydrogen, |ower al kyl and - %CH \
protelg@tgg)wg/mlogsmg 108" W paF weln Flatep ywale inpuRAted 435G pvernight or at

room ferfipEranFeior alHoHrs of d Shaker] FoSiitrdi FSRdhshReitic pHddphorylation,
one row of wells was coated with 100 pl/well coating buffer (20 mM HEPES, 0.2 M
NaCl). Plates were then washed twice with wash buffer (0.01% Tween 20 in
phosphate-buffered saline). Compounds to be tested ("test compounds") were added to
the wells at 5x final concentration. Reactions were initiated by immediate addition of 40
ul reaction mix (25 mM HEPES, 20 mM MgCl,, 0.002% Tween 20, 2mM DTT, 1 uM
ATP, 4 nM 33P-ATP) and a sufficient amount of enzyme to give 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 - honspecific

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 ICso 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 = IC50/(1 + [S)/Km), where [S] is the ATP concentration and Km is
Michaelis constant.
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y is an integer of fromO to 3; with the proviso that

when nis 0 and R is hydrogen or |ower alkyl then
WORRA4m8NNOt bot h be hydrog% or N- oxi des of POCIPP2NEE10703

where Ri contains a nitrogerfin the heteroaronmatic

ring, sulfones where Rl contains a sulfur in the

het erocycl oal kyl ring or heteroaromatic ring; or

phéanerkomogeredug EineeBestlved FhldresddreegdiTRE). kitase assay was

e RS S Bt SRR e RS Y R 7o

compB’éndé fetOnRst di%lééWeOQH DMS@" ateHRRN il (R e m%ﬁa@asé%ﬂ,pouffer 1(

dy are as defined in claim1; or pharmaceuticall
mM I-EER:E@I pIdY ©, 8ahMsMigldy, dof mia DTI'Iheamjo‘r@R)uNUAEP) wlithi [hMSO

conce;\lmhr%,rﬁgin %{;ﬁ“@?&ﬁ%{ﬁﬁ?@f@ﬁﬁ B erT;yemg wasdl fb?eé) ¥n I%ilngle,én agséy buffer 2
(25 iy BEES 7 GMIBKICR 0989 0o 20 O STgl o O,
and 0-3&8RIMaRb pRteiry. do Iddfatemtma kinasé esavtibn, 20 uL of compound solution
was mixed with 40 pL. of CDK1/Cyclin B solution in assay plates with final concentration
of CDK1/Cyclin B and Rb at 0.1 ug/mL and 0.113 uM, respectively, and incubated at
37°C for 30 min. 15 pL of anti-phospho-Rb (Ser 780) antibody (Cell Signaling
Technology, Beverly, MA,) was added with a 1:7692 dilution of the antibody. Incubation
was continued at 37°C for 25 min, after which LANCE Eu-W1024 labeled anti-rabbit IgG
(1 nM, PerkinElmer, Wellesley, MA) and anti-His antibody conjugated to SureLight-
Allophucocyanin (20 nM, PerkinElmer, Wellesley, 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 (M)

1 1.224
3 0.881
5 1.838
7 1.110




6. The conpound of claim5, wherein said conpound is
2- am no- 5- (4- et hoxy- 2- net hyl am no- qui nazol i n- 6-yl net hy
wo eowep4doko azol - 4-one. 7. Theggonpound of cl ai nPAT/EP2005/010703
wherei n said conpound has the fornmula |1-B wherein R,
R4, R5, R and are as defined in claim1; or N oxides
of conpounds where RL " contains a nitrogen in the
Claimshet eroaromatic ring, sulfones where R1" contains a
sul fur inthe hetero ring or heteroaromatic ring, or
pharmaceutical Iy acceptable salts thereof. 8 . The
f i rein R" is and js phenyl; and
1. ggegﬁnggeggghggﬂg??gﬁgg inclaiml. 9. The conpound
of claim@8, wherein said conpound is
2- (2, 4-di nmet hoxy- phenylan1qq Q[ 1- qui nazol i n-6-yl -
hyl i dene] -t hi zm %é he conmpound of claim 8§,
wher ei n sald g nd
2- (2-et hoxy- phenylanlno) 5- ?1 gui nazolin-6-yl-nmethylid
ene] -t hi azol -4-one. 11. The congound of cla|n18
wherein said conpound is

wherein

Rs
R: is hydrogen, lower alkyl or ;

X is selected from lower alkylene, cyclolower alkylene containing from

3 to 6 carbon atoms and hydroxy lower alkylene;

: is selected from

an aryl ring,

a cycloalkyl ring containing from 3 to 6 carbon atoms,



2- (4-fluoro-2-nmet hoxy- phenyl am no) - 5-[ 1- qui nazol i n- 6-y

| - met hyl i dene] -t hi azol -4-one. 12. The conpound of
W@b@i6/u0059 wherein is a heterggr omati c ring CoOPCHEPI008010703

from1l to 2 heteroatons. 13. The conpound of claim 12,

wherein said heteroaromatic ring contains two

het er oat ons, one being sul fur and the other being

ni t r oged td 8. mambecaxhpetenutyofoatkydiring tdntaihegdrom satiodb

compound jis 5-[1

- qui naf6rPon ét-c%‘i"s- ABY frpm ddnehgter atompselecipdidremdie grour

| azol - 4PBRtind »f Phn@ saifie, Angwher ei n said

conmpound has the formil a: wherein s as Rl in
claim1; and X, R3, R4 and J are as in claim1l; or
N- oxi des_of conpounds where Ri " contains a nitrogen
i n t he 3h2PEPIRPBPERISE hetaiearomaticaingscamaininglrom 110 2

{ai . ; ¢ :
g, QPR o SobH AT IE bRl P AR S iur
16. Thearcbmifrogen; of claim 15, wherein X is |ower

al kyl ene. 17. The conpound of claim 16, wherein

Rs and Rg are independentily selected from the group consisting of
hydrogen, hydroxy, hydroxy-lower alkyl, lower alkyl, halogen, perfluro-
lower alkyl and lower alkoxy;

Rs is selected from hydrogen, -NH-R7 and -NH-C(O)-Rs;

R4 is selected from hydrogen, lower alkyl and -O(CH2CH20)y-Rio;
R is hydrogen or lower alkyl;

Rs and Ry are lower alkyl;

n is aninteger from 0 to 1; and

y is an integer of from 0 1o 3;

with the proviso that when n is 0 and Ry is hydrogen or lower alkyl then
Ra/R4 cannot both be hydrogen; or



R3 is hydrogen, and R4 is hydrogen or -Q CH2CH20)y-Ri 0

, and Rio and y are as defined in claim1. 18. The
w@ooopowsh of claim 17, whereigr R is and i s pheCyEP20a51¢i10703

R5 and R6 are as defined in claim1.19. The conpound

of claim 18, wherein said conmpound is

2- Eﬂze (3-fl uoro-phenyl)-ethylam no] -5-[ 1-qui nazol i n-6-y

| - ReOXiges @& eepahings ovhere Fheontains AHdtregemBule of

cl ai 21 8j ' i S. . .

2. ??E%r&%%oﬂﬁgﬁ%ﬁb% %‘ﬁf°ﬁ‘8§?’@%[?§?ﬁu‘?%§'8ﬁi%§%f—”§ MRS hyi i d
engkidrbbpaioalicit dmgor Refbrodromatienigyid of claim 18,
wherei n said conpound is

5-[1- (4- et hoxy-qui nazol i n-6-yl)-nethylidene]-2-[2-(3-f
| uor o- phenyl. ) - et hyl am no] -t hi azol -4- one. 22. The
coﬁ’b@ﬂﬁac% ’tlggllgiqﬁé@@ta%éalgﬁ ther@of. j s i s phenyl: R3 s
-NHR7, R4 is hydrogen or -0(CH 2CH2qg )y-Rio , and

2. The compound of claim 1, wherein said compound has the formula I-A
N O
R,/—N —</
Ho s
I-A
R4I
|
N« _N

wherein

R+' is hydrogen or a lower alkyl;

R, is lower alkyl or -O(CH.CH20),-R10; and

Ra, Rio and y are as defined in claim 1; or

pharmaceutically acceptable salts thereof.
3. The compound of claim 2, wherein R+’ is hydrogen.
4. The compound of claim 3, where said compound is

2-amino-5-[1-(4-ethoxy-quinazolin-6-yl)-methylidene]-thiazol-4-one.



R5, Re, R7, R10 and y are as defined in claim1l. 23.
The conpound of claim 22, wherein said conpound is
W@ 2@ uts®r o- benzyl am no) - 5- (£ et hoxy- 2- net hy| Bei/AP20g010703
nazol i n- 6-yl met hyl ene) -t hi azol - 4-one. 24. The
conpound of claim 22, wherein said conmpound is
2-(3-chl oro-4-fl uoro-benzyl am no) - 5- (4- et hoxy- 2- et hyl
5. aithecompawndodfiaiaio: 2ywherdiy| ene) - t hi azol - 4- one. 25.
The conpound of claim 22, wherein said conpound
I $2- (2-chl oro-4-fl uoro-benzyl am no) - 5- (4- et hoxy-2-net h
y L I i [ 1.6 . ) -t hiazol - 4-one. 26.
T?éq%:gqrrg%r?&ao 7 IIc?lrhas‘l c?nef}j%m\%%é@lpﬁ' sai d conpound is
2- (2-chl or o- 6- net hyl - benzyl am no) - 5- (4- et hoxy- 2- et hyl
am no- qui nazol i n-6- yl nmet hyl ene) -t hi azol - 4- one. 27.
6. Thdecmmppoumitl off claimabpwhareimisaide¢ompaiint Sonpound i s
5- (4- et hoxy- 2- net hyl am no- qui nazol i n- 6-yl net hyl ene) - 2-
[ 2-(3-fl uoro-phenyl)- ethyl am no]-thiazol -4-one. 28.

2-am%%%—?gfg%ﬁgx@gz-%etﬁlyﬁinﬂqn&-6quir%z%‘iiﬁ-ié]ylmethylene)-thiazol-4-one.

7. The compound of claim 1, wherein said compound has the formula |-B
R1II__ N _</
STX
I-B
R4
|
R3
wherein
Rs
Re >/P\ ;
Rq"is U and

Rs, R4, Rs, Rgand @ are as defined in claim 1; or

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

heteroaromatic ring, sulfones where R+" contains a sulfur in
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R-1" is is a heteroaromatic ring containing from1 to
2 heteroatons, and R5 and R6 have the neani ngs given
WO pooslogione 1. 29. The conpoundgpf clai m 28, wheP€i/RPRas5/010703

heteroaromatic ring contains two hetero atons, one
bei ng sul fur and the other being nitrogen. 30. The
conpound of claim?29, wherein said heteroaromatic ring
i s a thnebetesoringgr hetaroareieatie Apguanphdrmacsiutically
wher ei ' e oAl tic ring contains one
heterogygﬁbgﬁﬂ%%ﬁkgﬂgggﬁlfur atom 32. The conpound of
claim3 1, wherein R3 and R4 are hydrogen. 33. The

8. cdimeccompadindbidlaindZ, wweegiei n sai d conpound is 5-[1
- qui nazol i n-6-yl -met hyl i dene] - 2-[ (t hi ophen- 2-yl met hyl)
-am nol-thi azol -4-one. 34. The conpound of claim3 1

wher ei N3 -NHR7, and R4 and R7 are as defined in
claimﬁ 3 he c d of claim 34, wherein said
chypimund i s and is phenyl; and

5- (4- et hoxy- 2- met hyl am no- qui nazol i n- 6-yl net hyl ene) - 2-

- | -thi - 2- thyl ) -am -thi l-4- :
e 41 Y B R0 i 1) - ol - hi azol - 4- e

9. The compound of claim 8, wherein said compound is
2-(2,4-dimethoxy-phenylamino)-5-[1-quinazolin-6-yl-methylidene]-thiazol-4-one.

10.  The compound of claim 8, wherein said compound is
2-(2-ethoxy-phenylamino)-5-[1-quinazolin-6-yl-methylidene]-thiazol-4-one.

11.  The compound of claim 8, wherein said compound is
2-(4-fluoro-2-methoxy-phenylamino)-5-[1-quinazolin-6-yl-methylidene]-thiazol-4-one.

12. The compound of claim 7, wherein @ is a heteroaromatic ring containing from
1 to 2 heteroatoms.

13.  The compound of claim 12, wherein said heteroaromatic ring contains two
heteroatoms, one being sulfur and the other being nitrogen.

14.  The compound of claim 13, wherein said compound is
5-[1-quinazolin-6-yl-methylidene]-2-(thiazol-2-ylamino)-thiazol-4-one.

15. A compound of claim 1, wherein said compound has the formula:



10

15

WG 2(04H0¢tobo Xy - 2- met hyl am no- qu

16.

17.

18.

36. The conpound of claim 34, wherein said conmpounds
S

[
[ (thi ophen-2-yl et hyl ) -am no]s-% t hi azol -4-one. 37. The
conpound of claim 15, wherein X is cycloal kyl ene. 38.
The conmpound of claim37, wherein R " is is phenyl;
and RS and R6 are as defingd i@ claim 1. 39. The

conpound of clgikm_ g*th eif said conpound is 5-[1

- (4- et hoxy- 2- €t hy anHﬁaggg'uazolin-6-y|)-neth-(Z)-yIi
dene] - 2- 2- phenyl cycl opr opy? am¥o) ~ t hi azol - 4-one. 40.
The conpound of claim 15, whergin X is hygmgﬁy-lomer
al kyl ene. 4 1. The conpound ¢f chai m 40, ein RLl"
is is a phenyl ring; and Rs @ 6 are as defined in
claim1.42. The conpound of cT% £ 4 wherein said
compound is 2-(1
-hydroxynethyl-2-pheny|-ethylawhﬁef45-[l-quinazolin-6-

R;

yl - met hyl i dene] -t hi azol - 4- one.

wherein

R4"is as Ry in claim 1; and

X, Rs, Rs and @ are as in claim 1; or

N-oxides of compounds where R " contains a nitrogen in the
heteroaromatic ring, sulfones where R¢" contains a sulfur in
the hetero ring or heteroaromatic ring; or

pharmaceutically acceptable salts thereof.
The compound of claim 15, wherein X is lower alkylene.
The compound of claim 16, wherein
Rz is hydrogen, and
R4 is hydrogen or -O(CH2CHz0),.R+o, and
R1o and y are as defined in claim 1.

The compound of claim 17, wherein

R5
N Coacs
Ryis ® and is phenyl; and

Rs and Rg are as defined in claim 1.

azol i n- 6-yl net hpCBERRY002010703
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43. The conpounds of fornmula I according to claiml,
wherein R is hydrogen, or X is selected froml ower
wabdogloensy cycl ol ower al kyl engg contai ni ng fr onPGI/ER2065/010703
carbon atons and hydroxy | ower al kylene; is selected
froman aryl ring, cyclolower alkyl ring containing
from3 to 6 carbon atons, a 4 to 6 nmenbered
19. hdherayrounsl iglaim A8, wbateln sRLCTRRPNE tSo 5 car bon
atons and from1l to 2 hetero atons sel ected fromthe

1o RSN L e B PSSR AN M g 20 e

to 2 hetero atons selected fromthe group consisting
20. ofThexoopepourslidf clainan8, wheraigsaid dBnpouhdB ar e
i ndependently selected fromthe group consisti ng of

2o %drfsa@azw ML AN T

sel ected from hydrogen, -NHR7, and -NH-C(O -R 8; R4 |s

. seirecidfp cﬁl!rﬂj‘fbhdldrrﬁggnwhleﬁéllﬁfsaﬁi thpoandliss O( CH
2CH20y-R 0; R Js hydrogen or | ower alkyl;

5-[1-(4-ethoxy-quinazolin-6-yl)-methylidene]-2-[2-(3-fluoro-phenyl)-ethylamino]-thiazol-4-
one.

22. The compound of claim 16, wherein
RS
. R@ @ .

Ryis ® and is phenyl;

Rs is -NHR7,

R; is hydrogen or -O(CH2CH>0),.R+0, and

Rs, Rs, Ry, Rio and y are as defined in claim 1.
23. The compound of claim 22, wherein said compound is

2-(2-chloro-benzylamino)-5-(4-ethoxy-2-methylamino-quinazolin-6-ylmethylene)-thiazol-

4-one.
24.  The compound of claim 22, wherein said compound is

2-(3-chloro-4-fluoro-benzylamino)-5-(4-ethoxy-2-methylamino-quinazolin-6-
yimethylene)-thiazol-4-one.

25.  The compound of claim 22, wherein said compound is
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R8 and R10 are lower alkyl; nis an integer fromO to

1; and y is an integer of fromO to 3; with the
w@e@eloswst hat when n is 0, ogp of R i, R3 and RAI/EB2005/010703

ot her then hydrogen; or N-oxides of conpounds where Rl

contains a nitrogen in the heteroaromatic ring,

sul fones where R contains a sulfur in the

2-(2-clarerbtyrPdianzylamingl Sdf-albpsy-gansidasinorgnagelin-6-
y|met@héﬁ§aﬁﬁ3#gdl_g_ 1y acceptable salts thereof. 44. A
rocess for

the manufacture of the conpounds of
formula | according to claiml1, wherein a) a conpound
26. ofhé eomploand|of klgiin22, edtudreth $aidtdomnpmuesidace of a
compound of formula NI-A to give a conmpound of formula

o bbbl SRRl oA BN St
yimetthegéMdigzotamgmaaind of fornula V

27. The compound of claim 22, wherein said compound is

5-(4-ethoxy-2-methylamino-quinazolin-6-ylmethylene)-2-[2-(3-fluoro-phenyl)-
ethylamino]-thiazol-4-one.

28. The compound of claim 16, wherein

Rs

Rq" is Ré and @— is a heteroaromatic ring containing from 1 io 2
heteroatoms, and

Rs and Rg have the meanings given in claim 1.

29. The compound of claim 28, wherein said heteroaromatic ring contains two hetero
atoms, one being sulfur and the other being nitrogen.

30. The compound of claim 29, wherein said heteroaromatic ring is a thiazole ring.

31.  The compound of claim 28, wherein said heteroaromatic ring contains one -
heteroatom which is a sulfur atom.

32. The compound of claim 31, wherein Rz and R4 are hydrogen.
33.  The compound of claim 32, wherein said compound is
5-[1-quinazolin-6-yl-methylidene]-2-[(thiophen-2-yimethyl)-amino]-thiazol-4-one.

34. The compound of claim 31, wherein
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c) said conpound of fornula Vis reacted in the

presence of a primary am ne of the fornmula VIRr(X)
wWo20d6i240050 t o gi ve a conmpoundzef formula | accPCTERPZPOS/@10703

claim1, d) said conpound of fornmula |I according to

claiml1l is isolated fromthe reaction m xture and, if

desired, turned into a pharmaceutically acceptable

sdR4 is -M5R/TRedconmpounds of fornmula | according to

claim1l for the treatment of cancer, in particular

salid rs, .. part cuI rliy Iung cancer, breast
Cj%ﬁb%?‘?%"%ﬁ%@ﬁ'@&ﬁ g 'Br state cancer. 46 A
pharmaceuti cal conposition conprising at |east one

35. conpoomtipolind of oldira 34, atreesidisagd tempbahthid t oget her
wi th pharmaceutically acceptable adjuvant s 47 The
arrmceut cal .conpositj on ﬁf claim46 fo

5-(4-BhoRy rRsRIStBY Ylagyn-ghinazglinsgr meindene16- m&?ﬂw -$hioplprr2-
ylmegﬁfd)Léﬁ‘m rthlﬁszg_gngancer breast cancer, colon cancer

pros ate cancer. 48. The use of a conpound of
formula | according to claim1l in the manufacture of
36. netheaompoend of claire 34, adieneintsaid compoandsish parti cul ar
solid tunors, nore particularly |ung cancer, breast

5-(4-%% ?/[2-mce%ﬁgm‘fﬁon-a8lrna%ﬁn-%[ﬁ%te%ﬁer?ea)r-]f-‘f(rthiophen-2-ylmethyl)-amino]-

thiazol-4-one.
37.  The compound of claim 15, wherein X is cycloalkylene.

38. The compound of claim 37, wherein
RS
S CNcS
Ri"is ® and is phenyl; and
Rs and Rg are as defined in claim 1.
39. The compound of claim 38, wherein said compound is

5-[1-(4-ethoxy-2-methylamino-quinazolin-6-yl)-meth-(2)-ylidene]-2-2-phenyl-
cyclopropylamino)-thiazol-4-one.

40. The compound of claim 15, wherein X is hydroxy-lower alkylene.

41.  The compound of claim 40, wherein

Rs

6 and @ is a phenyl ring; and

Rs and Rg are as defined in claim 1.

Ris |



49. A conpound of formula | according to claim1,
prepared by a process according to claim44. 50. The

waomel4@shpounds, processes, gONPositions and RESEEP2005/010703
substantially as descri bed herein before.

42.  The compound of claim 41, wherein said compound is

2-(1-hydroxymethyl-2-phenyl-ethylamino)-5-[1-quinazolin-6-yl-methylidene]-thiazol-4-
one.

43.  The compounds of formula | according to claim 1, wherein

Rs

Rs

5 R1 is hydrogen, or

X is selected from lower alkylene, cyclolower alkylene containing from 3
to 6 carbon atoms and hydroxy lower alkylene;

: is selected from an aryl ring, cyclolower alkyl ring

containing from 3 to 6 carbon atoms, a 4 to 6 membered

10 heterocycloalkyl ring containing from 3 to 5 carbon atoms and from 1 to
2 hetero atoms selected from the group consisting of oxygen, nitrogeh
and sulfur, and a 5 or 6 membered heteroaromatic ring containing from 1
to 2 hetero atoms selected from the group consisting of oxygen, sulfur
and nitrogen;

15 Rs and Rs are independently selected from the group consisting of
hydrogen, hydroxy, hydroxy-lower alkyl, lower alkyl, halogen, perfluro-
lower alkyl and lower alkoxy;

Rs is selected from hydrogen, -NHR7, and -NH-C(0)-Rsg;
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R, is selected from hydrogen, lower alkyl, and -O(CH>CH20)y-R1o;

R~is hydrogen or lower alkyt;

Rg and Ry are lower alkyl;

n is an integer from 0 to 1; and

5 y is an integer of from 0 to 3;

with the proviso that when n is 0, one of Ry, Rz and Ry is other then
hydrogen; or

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

pharmaceutically acceptable salts thereof.

44, A process for the manufacture of the compounds of formula | according to claim
1, wherein

a) a compound of formula I

15 3 I,
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is reacted in the presence of a compound of formula I1l-A
O
N

—

S -A,

to give a compound of formula IV

NO
s=(
5N\
ad

NYN
Ry IV, and

b) said compound of formula IV is reacted in the presence of a methylating

agent, such as iodomethane, to give a compound of formula V

NO
AN
s—
S\
N

NYN
Ry V, and

c) said compound of formula V is reacted in the presence of a primary amine of
the formula VI
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R1-(X)n-NH2 Vi,
to give a compound of formula | according to claim 1,

d) said compound of formula | according to claim 1 is isolated from the reaction
mixture and, if desired, turned into a pharmaceutically acceptable salt.

45.  The compounds of formula | according to claim 1 for the treatment of cancer, in
particular solid tumors, more particularly lung cancer, breast cancer, colon cancer and
prostate cancer.

46. A pharmaceutical composition comprising at least one compound of formula |

according to claim 1 together with pharmaceutically acceptable adjuvants.

47.  The pharmaceutical composition of claim 46 for the treatment of cancer, in
particular solid tumors, more particularly lung cancer, breast cancer, colon cancer and
prostate cancer.

48. The use of a compound of formula | according to claim 1 in the manufacture of
medicaments for the treatment of cancer, in particular solid tumors, more particularly

lung cancer, breast cancer, colon cancer and prostate cancer.

49. A compound of formula | according to claim 1, prepared by a process according
to claim 44.

50. The novel compounds, processes, compositions and uses substantially as
described herein before.



