WO 2006/ 040052 PCT/ EP2005/ 010716 1, 5- NAPHTHYRI DI NE AZOLI DI NONES HAVI NG
CDK1 ANTI PROLI FERATI VE ACTIVITY The field of this invention relates to
1, 5- Napht hyri di ne azoli di none derivatives which denonstrates CDK1l
antiproliferative activity and are useful as anti-cancer agents.

Cycl i n- deprodawpsdostnases (CDKs) are serine-threonine j I hases 5
that play critical roles in regulating the transiti on?‘%ﬁ%@hllﬁi‘?f erent

phases of the cell-cycle, such as the progression froma qui escent stage
in G (the gap between mtosis and the onset of DNA replication for a new

round of cel L, diwimsioupine pzcSriiNogePeriRe @k, %ﬁ%ipﬁ&%ﬁﬁ%@?ﬁjx , Or the
progression from & to Mphase, in which active mtosis and cell=-division

occurs. (See, e.g., the articles conpiled to in Science, 274:1643-1677
(1996); and Ann. Rev. Cell -Dev. BiolL, 13:261-291 (1997)). CGDK conpl exes
are formed through association of a regulatory cyclin subunit (e.g., .
cyclin A 131, B2, Di, D2, D3 and E) and a catal ytic kinase subunit

(e.g., CDKl1l, CDK2, GEXfs : ; . ne. i npljes, the CDKs
di spl ay an abs(il ute de eﬁggﬁ(%éﬁ%gén%@é@sctﬁﬁhé@%%@@%ﬁ ® o
phosphoryl at e dBVEHES Whichdgaronsiraies FRKE entinseltierdivief aetivitytankii znassafaygl i n
pai rs functi orarticcanegrsgahie, progression through specific phases of the
cell-cycle. As seen above, these protein kinases are a class of proteins

(enzynes) that reg f I ular. fynctions. This is
acconpl i shed ls)tﬁ theg&?hgjg ec()cr%;r/lf 'gw%’% (%ﬂsﬁss)paé%ﬁq“@&{grﬁp%e REqtei8 kipases ot ei n
substrates resURtAIYFriice! sdesipregfafinpitemisansiotebetvbenditibrehhshasub 6t at €
‘protein. The celtepdsautdaatheGheResionREY tivi of the
substrate or ibte§wg¢l;i |t toe%') nteract . w thagfﬁ%eﬁlpﬁf%ﬁnn%‘ &%Ea?atpner s. The
enzyme activity of th %raé"fjé T OMehaliNA Egpdiadiop forermewr ratied ef calihfiidion) he

ki nase adds pHeSiitietperigd ofugusivé DNA sytibsiislabiethe bloghdBio ?roﬂie@ésibrrﬁ%ha for
ate that s converted to a

nggﬁ Lte "as bﬁ g’?“ﬁ{ﬁnc‘?‘f"'%g"'%?gtaﬁge%mbﬁ%aﬁﬁ%z &5n®-8f the astieles pempiledccur s at
t he acti ve-&i toSeprce, 274:1643-1677 (1996); and Ann. Rev. Cell Dev. Biol.,, 13:261-291

(1997)). CPK complexes are formed through assaciation of a regulatory éyc!in

subunit {e.g., cyciin A, B1, B2, D1, D2, D3 and E) and a catalytic kfnase subunit

(e.g., CDK1, CDK2, CDK4, CDKS5 and CDK6). As the name implies, the CDKS

display an absolute dependence on the cyclin subunit in-order io phosphorylate

15 their target substrates, and different kinase/cyc!in‘ pairs function to requfate
progression through specific phases of the cell-cycle. '

As seen above, these protein kinases are a class of protéins {enzymes)
that regulate a variety of cellular functions. This is accomplished by the
phosphorylation of specific amino acids on protein substrates resulting in

20 conformational alteration of the substrate protein. The conformational change
'm-odu!ateg the activity of the substrate or its ability to interact with other binding
partners. The enzyme activity of the protein kinase refers to the rate at which the
kinase adds phosphate groups to a substrate. It can be measured, for example,
by determining the amount of a substrate that is converied to a product as a

25 function of ime. Phosphorylation of a substrate occurs at the active-site of a
protein kinase.



protein kinase. WD 20061040052 PCTI EP2005/ 010716 -7 Because CDKs such as
CDK1 serve as general activators of cell division, inhibitors of CDKl can
be used as antiproliferative agents. These inhibitors can be used for
devel opi n thera eutic intervention in suppressing deregulated cell cycle
pr ogr essi % P 280 W‘ﬁ %2cordance with this invention, it haxiemsdisnover ed
that the conpound of the formula: RI%H, NY INN wherein Y is -S or

-NH; to R is selected from hydrogen, |ower alkyl, cycloal kyl, |ower _
al koxy- | ower al ky|Beca@e@@(§ g!l:di'!?ég Bk P sbe as%@@ral'ﬁ:ﬁ@ﬁgrs%??éll) Q 3' ¢ R3 IRZ
0

sel ected fromhydro ﬁ é‘(a gl oal k containin

R6 P 6 carbofY rrg' E’H‘stlﬁ WéPSé@ﬁ aﬁanfe%lrferavwgenyss Tk%% sel ect ed
from |l ower al lnylbeme cah)bdmwfdrmi&eélo;ahgmem}muﬁ@m&ir%hkﬁ/ Inedi@presagl nono- or
di-halo | Owerdéje@ﬁ]a%ﬁ%eﬂ %}é Srogress;on

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

wheréin
Y is-S-or-NH-;
10 R is selected from hydrogen, lower a!kyi cycloa!kyi lower alkoxy-

lower alkyl, -C(O)O-[CH2CH-0),-Ra, ~C(0)-Rs and Rz-(Xn-;
Rs is selected from hydrogen, lower alkyl, cycloalky! containing from:3 to
R '

R,

6 carbon atorns and | ;
R4 is hydrogen or lower alkyt;

15 X is selected from lower alkylene, hydroxy-lower alkylene, cycloalkylene
and mono- or di-halo lower alkylene;

' Rz is
RS

A



R5 Rs WO 2006/ 040052 PCT/ EP2005/ 010716 -3 is selected froman aryl ring,
a 4 to 6 nenbered heterocycl oal kyl ring containing from3 to 5 carbon

atons and from1 to 2 hetero atons selected fromthe group consisting of
oxygen, nitrogen and sulfur, s and a 5 or 6 nenbered heteroaromatic ring

cont ai ni ngwioroedidse 2 hetero atons selected fromthe consi sting of
oxygen, sulfur and nitrogen; R5 and R6 are independentl%@%&gﬁéwl?romthe

group consisting of 10 hydroxy, hydroxy-tswer al kyl, hydrogen, |ower
al kyl,  hal ogen, perfluro-lower alkyl and | ower al koxy; n is an integer

fromlto 2; and p a0 integer fromO to 6; or N-oxides of conpounds
where R2 contains a pgen in the is.-heteroaromatic ring, sulfones where

R2 contains a sul fur\in/t he k@e%w%ﬁ%h%mn]{;i ng or heteroaromatic ring,
or pharmaceutically acceptable salts thereof, Tnhibit the activity of"

CDKs, particularly, CDKl. These.ipnventive ents and _pharnmaceuti cal
conmposi tions contai ni ng such aa‘gaont?g’eg?’bgr‘?%@%ﬁ‘imﬁluoa{ﬂfyéﬁfg FRytaiRRg frems3

di seases or disorder states de$seitsnedomshd rorontorohdted aimasmensed 20
cellular proliferation, 'such gg, s ' | seases, yiral

di seases, fungal diseases, neurg%g%(gu e(rxgrﬁsgégg}l%g%g%@lﬂ rogﬁﬁaﬁ?ﬂ?%\/ascul ar
di seases. Ihhibiting and/or 8¥dul ating the activity of CDKs, particularly

CDK1, makes these conpounds of formula | and compositions containing
t hese conpounds useful in a5 or 6 membered heteroaromatic ring containing from 1 to

2 hetero atoms selected from the group consisting of
oxygen, sulfur and nitrogen;

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

n isanintegerfrom 1 to 2; and
p is aninteger from Oto 8; or |

N-oxides of compounds where Rz contains a nitrogen in the

.15 heteroaromatic ring, sulfones where Rz contains a sulfur in the heterécyciaalky!
ring or heteroaromatic ring, or pharmaceutically acceptable saits. thereof, inhibit
the activity of CDKs, particularly, CDK1. These inventive agents and
pharmaceutical compositions containing such égents are useful in treating
various diseases or disorder states associated with uncontrolled or unwarted

20 cellular proliferation, such as cancer, autoimmune diseases, viral diseases,

' fungal diseases, neurodegenerative disorders and cardiovascular dis-eases.

Inhibiting and/or modulating the activity of CDKs, particulaty CDK1, makes these
compounds of formula | and compositions containing these compounds useful in
_ treating diseases mediated by kinase activity, particularly as anti-tuinor agents in
25 treating cancers, more particularly for the treatment of solid tumors such as
breast cancer, lung cancer, colon cancer and prostate cancer.

As pointed out herein, the compounds of Fofmula [ are potential anti- -
proliferation agents and are useful for mediating and/or inhibiting the activity of



treating di seases nedi ated by kinase activity, particularly as anti-tunor
agents in 25 treating cancers, nore particularly for the treatnent of
solid tunors such as breast cancer, |ung cancer, colon cancer and
prostate cancer. As pointed out herein, the conpounds of Formula | are
potenti al YEAZWEO9P) i feration agents and are useful forCTERticedsigeand/ or
inhibiting the activity of WO 2006/ 040052 ,PCTI EP2005/ 010716 -4 CDKs,
particularly CDK1, thus providing anti-tunor agents for treatnent of

cancer or ot hemnﬂsm&%n ST, m%m.&ﬁgm@mgbé&@f&&eﬂ{waﬁ' cel |

proliferation. referred co nds of Formula | are
conpounds of tcf"flé'cer SEA5E] aqﬁpﬁategpw jungentiglig er ghnermaticell s sel ect ed
from hydr ogen, prbldmhoral kyl, cycloal kyl, | ower al koxy-I|ower alkyl,
-COO0[CHRCH2O p R4, -C(O-R3; and 10 R3, R4, Y and pare as above; or

phar maceut iocg{l |y _ACARRNEMEpBRIA cbRfbEYsof FBRRLIS PARIHE BinBunkilisr f:8" ™! &

formula:
I-A
wherein
Ry is selected from hydrogen, lower alkyl, cycloalkyl, lower
atkoxy-fower alkyl, -C(O)O-[CH2CHz0-R4, -C{O)-Rs; and
10 ' " Ha, R4, Y and p are as above; or

pharmaceutically acceptable salts thereof,

and compounds of the formula:

wherein
15
Ri"is Ro - (X}, -; and

Rz, X, Y and n are as above;



wherein is RI"isR2-(X)n-;and R2, X, Y and n are as above; WD 2006/ 040052
PCTI EP20051010716 -5 or N-oxides of conpounds where R2 contains a
nitrogen in the heteroaromatic ring, sulfones where R2 contains a sulfur
in the hetero ring or heteroaromatic ring, or pharmaceutically acceptable
salts ther npounds | and I-B, where RI, and Rl1" contain an aryl
noi ety, thﬂzﬁgérldé?&?red aryl noiety is substltut ed pheﬁWfEPﬁ@Slﬂl@étf her ein,
t he hal ogen includes all four hal ogens such as chlorine, fluorine,

brom ne and iodine. As used in the specification, the term"|lower alkyl"
alone or in conbi naﬁl'\bwﬂd@ﬁafafn&mowmwmreeﬁicmﬂm @hitrogén irtagched- chai n

sat ur at ed hydnqg@ad; f t at ons, such as
a?&ﬂatﬁzr Ws@%&@%ﬂéﬂ%g%z 069@1 2 Qi H3H ﬁ ﬁ&erlosrgn&ﬁryl

met hyl, ethyl, i0 n- P , 1 sopropyl, , secC-

tert-butyl, Bgﬁ’f‘iﬂ' GGy Pr mma%qs@caflw@cembée %QiﬁSrthéreyfcl oal kyl " neans a
cycl o- Iowér aI kyl substituent which designates a nonoval ent unsubstituted
3- to 6-nenbered satlume@mdﬁod&Bbwhereﬂf,r@d mrmagahhﬁlgpme,f,@é qqe

oycloa kol s 5 BB 5L OB i B AEL L1

wi th cycl opropy]| be| ng referre rreans
a strai ght - chaPhioF @P&"ﬂ@ﬁé’é}héﬁ& [ﬁﬂne Huorimgepromineydndjoding, forned from

-l ower alkyl containing froml to 6 carbon atons, such as nethoxy, ethoxy,
N- pr opoxy, . i sopr op0XAs, used inuthexspecifiction, W@W"loﬁ&%[hhreaiohg%”nm The term

"aryl" means a.gRRav en‘%an sleT no9a!erlﬂ g%tgghmcrbu%s tltu%@eg ar omatlc

hydr ocar bon ring, suc en
hydrocarbon group contamlng from 110 6 carbon atoms, such as methyl ethy!,

1o n-propyl, isopropyl, n-butyl, sec-butyl, isobutyt, tert-butyl, n-pentyl, n-hexyt and
the like.

The term "cycloaliyl® means a cyclo-lower alkyl substituent which
designates a monovalent unsubstituted 3- to 6-membered saturated hydrocarbon
ring. Ar-ri-ong the preferred cycloalkyl substituents are cyclopropyl, cyclobutyl,

15 cyclehexyl, etc., with cyclopropyl being especially preferred.

The term "lower alkoxy" means a straight-chain or branched-chain
-O-lower alkyl group, formed from lower alkyl containing from 1 o 6 carbon

aioms, such as methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, tert-butoxy
and the like.

20 The term "aryl” meéans a monovalent, mono- or bicyclic' unsubstituted -
aromatic hydrocarbon ring, such as phenyl or naphthyl, with phenyl being
preferred.

The term "heterocycioalkyl" refers to a 4 fo 6 membered monocyciic
saiurated ring containing 3 fo 5 carbon atoms and 1 or 2 hetero afoms selected
25 irom the group consisting of oxyg'en, nitrogen or sulfur, Among the preferred
heterocyclic alkyl groups are included morpholinyt, thiopyranyl or tetrahydro
pyranyt.

The term "heteroaromatic ring” refers to a monovalent 5 or 6 membered
monocyclic heteroaromatic ring containing from 4 1o 5 carbon atoms and from 1
30 1o 2 hetero atoms selected from the group consisting of oxygen, nitrogen or



preferred. The term "heterocycloal kyl" refers to a 4 to 6 nenbered
nonocyclic saturated ring containing 3 to 5 carbon atons and 1 or 2
hetero atons selected 25 fromthe group consisting of oxygen, nitrogen or
sul fur. Among the preferred heterocyclic al kyl groups are included

nor phol i nyWo tdesiapys2anyl or tetrahydro pyranyl. The tepdp@hfifasomatic
ring" refers to a nonovalent 5 or 6 nenbered nonocyclic heteroaronatic

ring containing from4 to 5 carbon atons aﬁd froml 30 to 2 hetero atons

CT! EP2005/ 01071 1 8 ef Re Pl A Ao H AR r i R BB o7 oups.

are included tﬁf‘@ﬁé?ﬁlpyﬂdlﬂﬁifb‘m €C. pyri d| nyI , furanyi, etc. The term
"“hydroxy" or "hydroxyl" means -OH The term "hydroxyl -l ower al kyl" neans a

| ower al kyl group, asihdedrimregdrosy"alyoMelrodtintdank sopubstituted, preferably
nonosubstituted, by a hydroxy group. The term "Il ower al kylene" designates

2 dival ent sat urat edrd il APElC AL DHILPERY 00N SURSLL Lo

containing fromi to 6 carbon term "cyc ‘cydo
| oner al kyl eﬁe"abd’ggvl"ﬂ?ﬁl'§§”@“8§%¢ @refﬁmrm%%@ﬁfltm@hbmamydmxy gwhipch is a
di val ent, unsubstituted, 3 to 6 nenbered, io saturated hydrocarbon ring.
Anong t he preferred E@mﬂeual‘lbybeai@!smdﬂsiebi@uﬁéésd%%nt ﬁ%&l@lrsﬂﬁ%ﬂ%r and

cycl obutenyl . Brgndsitin hBMREBhABIMROLANEL Bl ene  des gnat os 2

| ower al kyl ene St tuent au ted, with

a | owner alkanoyloxy roup whereby "tower al kano I means a group
-C(0)0-1 ower al kyl F'%e FEV@’F-'Oaﬁ%PéQFk?FI “"yql%fo'a'@f%iéﬁ@n@edeﬁm@a?ﬁmterm

"l ower al koxy- llomeralianiubstitierd hihas adiva®ig UnsiHeHURRES to 6 membered,
10 saturated hydrocarbon ring. Among the preferred cycloalkylene substituents are
cyclopropenyl and cyclobutenyl.

The term "lower alkanoyloxy lower alkylene™ designates a lower alkylene
substituent substituted, preferably monosubstituted, with a lower alkanoyloxy
group whereby “lower alkanoyloxy” means a group -C{O)O-lower alkyl and “lower

15  alkyl’ is as defined above.

The term “lower alkoxy-lower alkylene” dedotes a fower alkylene
substituent, as designated hereinbefore, substituted, preferably monosubstituted,
with a lower alkoxy group, where lower alkoxy is défined as above.

The term "hydroxy lower alkylene® designates a lower alkylene
20 substituent substituted, preferably monosubstituted, with a hydroxy group.

The term “lower alkoxy-lower alky” means a lower alkyl substituent as
defined above which Is substituted, preferably monosubstitued, with a lower
alkoxy group, wherein the lower alkoxy group is as defined above.

_ The term "perﬂuom—lower‘ alkyl" means any lower alky! group wherein afl

25 the hydrogens of the lower alkyl group are substituted or replaced by fluorine,
Among the preferred perfluoro-lower al kyl groups are trifluorornethyl,
pentafluoroethyl, heptafiuoropropyl, with triffusromethyl being especially
preferred.



substituent, as designated herei nbefore, substituted, preferably
nonosubstituted, wth a | ower al koxy group, where | ower al koxy is defined
as above. The term "hydroxy |ower al kyl ene" designates a | ower al kyl ene 20
substituent substituted, preferably nonosubstituted, with a hydroxy group.
The term"| y-lower alkyl" neans a | ower al kyl substituent as

def i ned ab&@ggaﬁﬁ%ﬁg?s substituted, preferably nonosubstfTEEWISARTIE a

| ower al koxy group, wherein the |ower al koxy group is as defined above.
The term "perfluoro-lower al kyl" nmeans any |ower al kyl group wherein all
25 the hydrogens of tlhe terswehamdophtiophy agrentablesalist iefass bopventioptiackd by
fluorine.  Anongddifi: sit8bPbagtadfich!sHrd Pmt RuBH talBibgicd @’ﬁ'&%ivé{&s and
trifluoromnethyl t

nt af | uor oet hyl , hept af |l ugropropyl, w

trifluoromethyl b’E’BEﬁGSQ tﬁ@&P@P?VYJSﬁ gf’g‘i“fkésdlf high Biotys) \oansdare formed from
PCT/ EP2005/ 01074fitablecRhtexit erganiciit atongeeiddidsabt srgasic ephalhaicpabés” refers
to conventi onal I.4- Ltion salts or bhase-addition salts that retain
t he bi ol ogi ca gg’?‘ %ﬁc\%’g%éec%ﬁsogasn N I?Ig%g}otsﬁggm‘(') [RLINLERPG RTHS SHF #dr nul as
1, 11, 111, |V hyHoshietivchcit; bydrobnomit daidynydwisidicadrich sulbmictaoid] sulfarisetid, or
i norgani ¢ aci dsppQhnOkdad: itrlc b 6 ) Ld- jtion
salts include t%ocgslie) deri )}eg?f’?lgﬁ%ﬁﬁgﬁ?ﬁ%ﬁo@ég@@gg?@up %@C gﬁ'!;/%sr’%gﬁsﬁi C
aci d, hydr obr onfoluegesyionigygich salgylic agid, methanepulionis agid, exalis abtiastcsinisci d,
phos pholr ic aci ld?ram_d:itﬁb bq&ig,cknaltbi dbid, fmgadc &dﬂ@,gﬁmdﬁ‘é %a&%ﬁlrﬂ?&m@r %mjpge @gg‘edls_ such
asp- toluenesu Lc aci sal.l c G af met hanesul foni ¢ acid, oxalic
aci d, SUCCiln?OC a%c@tlm& Sai‘?Np,uggé%?%,deﬁ’éefcﬁéorgé‘mo“f%tﬁotasﬁ’t‘f”d,Soq“m’réf‘ij‘-c aci d,
and the |ike. Sawsitrmatyssendtumdgitoxioas,sath as ianekardgief tipar@eti@ainvfiii om
amoni um pot asg kR AR LYohE R droxi.des, . such as
for exanple, teﬁdg%é?%;ﬂa%nllurlnmoﬂ@gét@q?%g?bh%he chem gélaqqpoﬁ'ﬂai'fe}"cdaﬁ’g on of
a phar maceut i calNi&dAPLEAdeFINgue wRlllgpwn tnphpraaseticalichemiststotobiaiue wel |
known to phar meggiibleerinySiBaMEna bhetRaRasiitd, hygroscopicity, flowability and solubility

15 of compounds.. See, e.g., H. Ansel et al., Pharmaceutical Dosage Forms and

Drug Delivery Systems (6th Ed. 1995) at pp. 196 and 1456-1457.

The compounds of Formula | encompass two embodiments, i.e.,

20

wherein R, is as above.



i nproved physical and chem cal stability, hygroscopicity, flowability and
solubility 1s of conpounds. See, e.g., H Ansel et at., Pharnmaceuti cal
Dosage Fornms and Drug Delivery Systens (6th Ed. 1995) at pp. 196 and
1456- 1457. The conpounds of Fornula | enconpass two enbodi nents, i.e., H
N-R1 N O ®WoQopd/aae05Ci N wherein R, i1s as above; and HpeR/erdbosmigid\H N | -D
N 20 wherein R, is as above. WO 2006/ 040052 PCTI EP20051010716 -g_ The
conpounds of Formula |-C enconpass two enbodi ments: HNR 0 1-C1L N

The compounds of Formula I-C encompass two embodiments:

-C2

wherein Ry” is as above.
The compounds of Formula -D encompass two embodiments, i.e.

H
N~R,’

~

1-D1

wherein Ry’ is as above; and



N wherein R1' is as above, and HNR N{ O1ll t+ 1-C ~N\ N wherein
RI" is as above. The conpounds of Formula 1-D enconpass two enbodi nents,
i.e. NRLI' N OI-D1I N\ IAN wherein R1' is as above; and WO 2006/ 040052
PCT/ EP2005/ 010716 -9- HNR N O N N 1-D2 wherein R1" is as above. In

rdan i s invention, th poun f For mul | - | -C1
accor dancewy Jobdsiss ention, the conpounds of Formulas |-G oo

-9-

wherein R{" is as above.

In accordance with this invention, the compounds of Formulas I-C, 1-C1
and 1-C2 can be prepared from a compound of the formula:

llo

The compound of Formula il is converted to the compounds of Formulas I-C
which includes the compounds of Formula I-C1 and 02 via the following
reaction scheme 1, wherein Ry is as defined above.

i A -C

scheme 1



and |1-C2 can be prepared froma conpound of the formula: ON N 11. The
conpound of Fornmula Il is converted to the conpounds of Fornulas I-C

whi ch includes the conmpounds of Fornula I-C and I-C2 via the foll ow ng
reaction schenme 1, wherein Rl is as defined above. H NNR O S -1- N H N
~ N i il IlWR2pe6@400skhene 1 WD 2006/ 040052 PCTI EP2005/ 0 BOT/ES2005/007Ehe
reaction of the conpound of Fornula Ili-Agpith the conpound of Formula if
to produce the conpound of Fornula I-C, is carried out in a high boiling

organi ¢ sol velhe sllornst theREMPEURY oft RdrHaRANISL with & SRR ESRl iir oM
100C to 2002C .| l.osed sgstem manner this reacti onrisaj:larri ed

n c In this. ] . 1 h
out under hi ghtqsprf’gl?ﬁ?etgﬁfﬁmg unghof Fﬁ’f’é"é@”?@.'s §9/7'ed pEbiptd fgah Peiliag ewaniccal | y
advant ageous whavant stich assbetesne edtdienprat pighdepapiiie o66irerh 160*0H 200°6C
where the Rl gyoup t al abegens | Lt - l.n._the chai Xinlge ring

P. The conpound gfd%%rﬂng{sggﬁ"l F1 kﬁgca}n ngg t@%r%%%hlob 'Po?%@l?ﬁpw@gﬁrt Pig
rhodani ne wi% hisRIReRrep andwsesut  Thie redcten bwipegfiealy cidventagetus ehede it
wherein Ri is @sddféd RprepRRY&mpdlinds of Formula I-C where the Ry group contains

halogens in either in the chain X in the ring P. The compound of Formula 1il-A

can be directly formed by reacting rhodanine with Ry-NH, by means of the

following reaction scheme 2, wherein Ry is as defined above:

.10

SQ(H o i, H-E;(/N -0
D — o8
S S
| fi-A
scheme 2
15 The compounds of Formutla I-D, which includes the compounds of

Formulas I-D1 and D2 is prepared from the compound of formuia Vi

)\/N\‘g | Vi

Utilizing -the compound of Formula VIl as a_'starting material, the
compounds of Formula I-D are prepared by means of the following reaction
20 scheme 3, wherein R is as above:



R SOR NH2 HN---,~0O 111-A schene 2 15 The conpounds of Formula 1-D,

whi ch includes the conpounds of Fornulas 1-D1 and 1-D2 is prepared from
t he conpound of fornmula Vil H/N-HO VI 0 O Utilizing the conmpound of
Formula VIl asa starting material, the conpounds of Fornula I-D are
repared b the follow ng reaction 20 schene 3, wherein Rt is as
e o R 1 00k, 010916 11 HNHH 9 FQCEPP%S’PS@"EP f ~N-RL
N OVI NN-f Ot J-j OO0 QWVII VIIl -H-JV-R UNNN\( O

R,Ci or R.Br
N=— O 1 N/<

A K J\/"‘W{

scheme 3.

5 The compound of Formula Vil is reacted with the compound of Formula
Vi to form the compound of Formula VIH by any conventional method of
converiing a pnmary amine to a secondary amine or amide by reaction ofan
alleyl or cycloalkyl halide or an acid halide with a primary amine. The compound
of Formula Vil is reacted with a compound of Formula Ii to form the compound

10 of Formula I-D by means of the Knoevenegel reaction in the manner hereto
before described in connection with the reaction of a compound of Formula lil-A
and {l to form the compound of Formula 1-C.

Where the ring ® Is an N-oxide of a nitrogen atomin a nitrogen

containing ring which forrs the ring ®, these N-oxides can be formed from a

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

In the compound of Formulas |, I-A, IFC1 and I-D1, R or Ry is preferably
hydrogen, lower alkyl, cyclo lower-alkyl, especially cyclopropyi,



11 1 N 1-D schene 3 s The conpound of Fornula VII is reacted with the
conpound of Fornmula VI to formthe conpound of Forrmula VIII by any
conventional nmethod of converting a primary amne to a secondary ani ne or
am de by reaction of an alkyl or cycloal kyl halide or an acid halide with
a primary avemee04bi@ conpound of Forrmula VI is reactred/esdovommonpound
of Formula Il to formthe conpound io of Fﬁrrmla | -D by neans of the
Knoevenegel reaction in the manner hereto “before described in connection

with the reacti ghopduds %Qu . Formula Ill-A and 11 to formthe
conmpound of Forrn.:lo(:gttf)lz-(Jf.F2 e‘rggtl Ic(:a§3ri ng (c) is an N-oxide of a nitrogen

atomin a nitrogen containing ©yng which forths the ring (r), these
N-oxi des can be formed froma 15 tertiary ring nitrogen atom by

oxi dation. Any WesioBAsiavAdl afeehalpvefandpiigpieiatebinOt ertiary nitrogen atom
to an N-oxide can be utilized. The preferred oxidizing agent is

net achl or oper benzoi clreibk dofpUPBAY Folmulahk HBpRPR ERGL-DP, Fgpraibasiyl. th- A
|-Cl and 1-D1, 11'3.|SocraIS , is preferably hydrogen, |ower alkyl, cyclo

| ower - al kyl, especial’ly cycl opropyl, WO 2006/ 040052 PCT/ EP2005] 010716
-12- -G CH2CH2@ R4 or-1 R3 O-O wherein R3 and R4 are as above and p

is preferably O. the gompound of Farmulas |, [-B, 1-C2 and I-D2, nis
pr e]P erably 1% In > i 18 p((’egglg,glylg eny(r? or a%tg%-membereé heteroaromatic ring-
containing from 1 to 2 heteroatoms selected from the group consisting of

nitrogen, oxygen or sulfur.

In the compounds of Formula I-B, which includes compounds of the
Formula I-D2 and I-C2 where R," is Rz —{(X),, ncanbe 1or2. Where nis 0, a
10 preferred class of compounds are those compounds where ® is phenyl. The
preferred class of compounds where n is 0 and R» is pheny! are those
compounds where Rs and R; are either both hydrogen or one of Rs'and Rs is
hydrogen and the other is halegen, lower alkoxy or lower alky! or both Bs and Rg
are halo or perfluoro lower alkyl.

15 _ On the other hand, another preferred class of the compounds of Formula
I-B are those where By" is Rz -(0Qq-and nis 1. !hciuded within this class of
compounds are those compounds where X is cyclo lower alkylene preferably
cyclopropylene. With respect to this class of compound Wherein_ nistandXis
cyclo lower alkylene, are included those compounds where ® is phenyl and B

20 and Rg are both hydrogen or one of Rs and Rs is hydrogen and the other is lower

afkyl.

Another class of the compounds of Formula 1-B where R, is phenyl are
those compounds where Rs and Rg are hydrogen or halogen or perfluoro lower
alkyl with at least one of Bs and Rg being halogen or perfluoro lower alkyl. In

25 accordance with another embodiment of invention are those preférred
compounds of Formula I-B where n is 1 and X is lower alkylene. Among the
preferred embodiments of this class of compounds are _the compounds where Ry

is S and the 3 is phenyl. With respect to this emibodiment of



s is preferably phenyl or a 4 to 6-nenbered heteroaromatic ring

containing froml to 2 heteroatons selected fromthe group consisting of

ni t rogen,

i ncl udes conpounds of the Fornmula I-D2 and 1-C2 where R" is R2 -4X),,,
3@05)6%%? nis O, a 1o preferred class of

can be 1
conpounds

hydrogen or one of R5 and R5 is ogen and the other is hal ogen, |ower
al koxy or Iowe‘iheénWT‘OTblth%?W"RQ eﬁ&?éld

alkyl. 1s On t@r@ﬂ@k Jor RN rn?&e@éﬁzarréb@séskﬂfpéMr&munds of
Formula 1-B ar

this cl ass

oxygen or sulfur. In the conmpounds of Fornula |I-B, which

e those

n

ere I's phenyl. The preferred class of corrg: %g&g@}r?g % nis 0

and R2 i s phenyl are t hose corrpounds whet®x- R5 and R6 are either both

of

RNty thegecogropedst whsse &s 2odés

Sfuie Eﬂﬂa@ \arrﬂzea{ffﬁ%% gng BRB%%M@S fiflGs Bne? e BYusT over

al kyl ene preferably cydopropyl ene. Wth respect to, this class of
conpound wherein n ﬁ@oﬁ'eaﬁéswfl@mpéy@i&ﬁflf:@mwaé-lawm@ﬁ63IS hend Xrizlowsed t hose

conpounds V\*}erﬁgﬁeﬂ@a@m%%' corfpduit® @ﬁbra@gé?@h@t@?oapaﬁ&chmgrceﬁ% wde of

er class of the

%te'lo HORR SPIECRY fog BASHP %“é‘St"%lgﬁé’éyQQﬂwﬁ'Hﬂﬁ%a%er e R5

R5 and R6
conpounds
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and R6 are.

one of R5 and

en and the other is | ower Ano

hyﬂmgenmeng trl ppgretted torpedunds @F thel e rof c@h%fédnd@%@reﬁt I eag t
25 accordance

bei ng hal ogen or perfluoro | ower alky

wi t h anot her efibpdhnent of |nvent|on are those pref erred corrpounds of

Formul a | -B whe
enbodi nents of t
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ot chld 85 RPUAIRL &h bé RrBGS S1d R oHEPRAOGE b6 t hose
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tower aikyl or fower alkyl.

Pharmaceutical compositions according to the invention may,
aﬁematwely or in addition to a compound of Formula |, comprise as an active
ingredient pharmaceutically acceptable prodrugs, pharmaceutically active
metabolites, and pharmaceutically accepiable salts of such eompounds and
metabolites. Such compounds, prodrugs, multimers, saits and metabolites are
sometimes referred to herein collectively as "active agents;' or "agents.”

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

Therapeutically effective amounts of the active agents of the invention
may be used to treat diseases mediated by modulation or regulation of the
protein kinasés CDK1. An “effective amount" is intended to mean that amount of
an agent 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

| ncl uded within

o ol nadeiPatipils iR oS hESR pRR st ot ¢

alns (D—



are both hydrogen, or As and As are hydrogen or |ower alkyl, pertluoro

| omer al kyl or halogen with at | east one of As and As bei ng ot her than
hydr ogen. Anot her class of conpounds of Formula |I-B where nis 1 and X is
| ower 5 al kyl ene are those conmpounds where 8 is a heteroaromatic ring
cont ai ni ng WO #i#6/0400520 2 hetero atons sel ected from the promroesansiist i ng of
oxygen, nitrogen and sulfur. Anpong the p_riag_erred conpounds of the class
of conpounds where (P- is a hetroaromatic ring are those hetero aromatic

rings whi ch conggiiment beéH RvatriBsBhelshimah; i i L4 A As and
e MUY 0 A BOURTSSBR NG PR 2

As is preferabléﬁboth lo_hydrogen_or one o ~can be

the ot her hal og FWPM’]@% the pRRiRUIas CiESHMPRNges R Frownding the pases sbisling cal
conposi ti onsdace.@r,dlhmg:rdcﬁictalgentii:i&in_graﬁhﬁmstmyd. the&bmt@rdﬂaaﬁxmas!trﬁﬁd?{ tHen addi tion
to a conmpound o a onprise. as._an active ingredient

phar maceut i cal | éoia@%@éeé@ﬁgeag%%dugg ,Sa%ﬁ‘%roﬁiﬁ’ 3%?‘%??%3@0 tr feng’'ds

met abol i t es, santitgsidad imwean adaast jheavitipaiicalsif @ disdass corfiditindh acobjpaiwads and
metabol i tes. SuslnfaRRARES huRbARHOS ariBbtbd | RIS inBah! Sy AOYARY gpo! I tes
are sonetinmes referred’'to herein collectively as "active agents” or
"agents." |n thEPEdPE0Igin Kingen insludpgipreyestingine gliseape conditipndsmseasutingyn t hose
skilled in thea#idmmaRbartidifary Wt Gaf@ RUBGS BNE alibsosB8Y %ﬁ in

di fferent cryst%lecgr 20 Ochio“ﬁ;{uPR‘C formns, %_ofgﬁhich_ar,e_ I ntended to be
within the scope o Setaﬁ%@? DU NFSIRL XES RGN HRENepRt RS hving ik meghisting

Ther apeut i cald yamd/érdohibiieg thealissase cinditioe; at/onaiedghng the dfsehdtaronmvent i on
may be used to treat diseases nedi ated by nodul ation or regul ation of the

protein kinases CDKL.yhAhresahf iRedii¥is3 i direbisg i&&%@ﬁg { Bodlfifg bpat
amount of 25 an, Ege,nt t hat _si gnl ficantly inhibits proli ?e_r at1on”and/ or
prevents de-di f PBPEREPERIPIRKNase CQ@GE%\Y‘%JPT gxaple in pagmalian fpguentlyi an,
insect, plant oadiagaingtied inveranelagent. Thé acivity of Aguntd AeartshiterhMbsy i 11 ty,
e.g., specific %,5 fi r nt. ,The ampunt, of .a gjven nt t hat
will correspon d& @{; gﬁec, uulaeﬁ b&m%ﬁ}qps, or example by using \%oie celf’j‘ch(?’cures in
15 an MTT assay. The aciivity of the inventive agents as modulators of CDK1 '
protein kinase activity may be measured by any of the methods available to
those skifled in the art, including in vivo and/or in vitro assays. Examples of
suitable assays for activity measurements include those described in
International Publication No. WO 99/21845; Parast et al., Biochemistry, 37,
20 16788-16801 (1998); Connell-Crowley and Harpes, Cell Cycle: Materials and
Methods, (Michele Pagano, ed. Springer, Berlin, Germany)(1995); international
Publication No. WO 97/34876; and International Publication No. WO 96/14843.
These properties may be assessed, for example, by using one or more of the

biolegical testing procedures set out in the examples below.

25 The active agents of the invention may be formulated into
pharmaceutical compositions ag described below. Pharmaceutical compositions
of this invention comprise an effective modulating, regulating, or inhibiting
amount of a compound of Formula Land an inert, pharmaceutically acceptable
earrier of diluent. In one embodiment of the pharmaceutical compositions,

30 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 ihhibited, or conirolled. These compositions
are prepared in unit-dosage form appropriate for the mode of administration, e.q.,
parenteral or oral administration.



vary dependi ng upon factors such as the particul ar conpound, disease
condition 30 and its severity, the identity (e.g., weight) of the subject
or host in need of WD 2006/ 040052 PCTI EP2005/010716 -14 treatnent, but
can neverthel ess be routinely determned in a manner known in the art
accordi ng ticular circunstances surroundi ng the case, including,
e.g., the tsvf)%%:op ?@esggent bei ng admi ni stered, the route "SFERENIAI%S at i on,
the condition being treated, and the subjleet or host being treated.
"Treating" is 5 intended to nean at |east the mtigation of a disease
condition in a subj ¥t N¥eEle agentcaRka pdPRIgiered fuerientioppladosage fefect ed, at
| east j[fl pa”], dge)paﬁ’éwbﬁ@dnh'bé@ii}ga@f%ra@lﬁallybﬂé@iva akloDAss a'hféﬁbrlﬂiq&&, 2 ularl
preventing the diseas ndition fromoccurring.in a pamual, particularly
When the. mamalCoTBORBLAIEOBUBY P tApR LAty Nk FrryoPiateP i pabeoa

condi tion but lsasiersor diieentheesvrdingiprimseshtiasal ipaviedgrest Thesedubaidung i n .
and/or inhibjti : l,.S£as | L1 0N, | l.atbng th | Sease
condi i on. The g Raneh RS FaraRld draorfiReh BTl Hidhdg ey RS

modul ating or aPpIPHReiInEesiesired preRaraide CDK1 activity, for exanple in
mammal i an tissue, by admnistering the inventive agent. The activity of
agents as anti - prol i Trerphiamiasutical cesisi erplopasaebe B¥hdtaewid srahds, for

exanpl e by usi . ltures jp 15 an T assay. The activity of
the inventive a%g%%i%f%%%ﬁ?c@?%%?e% Dgﬁfﬁfcmﬁ?’('\)ﬂ& %e?%“nﬁ%aé’ Pf(?ﬁ‘i"vi ty may be
measur ed by anycefiaihregnesiuoderraleastparisl asid and thhdise Slanplaylof liquiche art,

1 ncluding 1 fo VikieRHe Qrublodtinf 81, BRRDISwaBK AP SHS! vy, ARl Grlgapys T or
activity measurenents inhclude those described In nt er nat’ ona

Publ i cati on No dl4gnt gy indipe timesgelay ordimesielease matesial kngwp in g arpguch as
16788- 16801 ( 1988yl iGonditddrateiop ylyestyiaidedratei®® orGathla Mbﬁglgd)é{m‘;&b! al's and

ﬁz g(r)ﬁ:l{ [ (()rl\lﬂarh%l ﬁrﬁ’?ﬁ%ﬁ%ﬁgﬂ@l%gg%ﬂé%{‘é%ﬂ@e%@ﬁ%nlﬁ%’g (1)gal i3ubl i cation

No. WO 96/ 14843. These_ properties rya¥ be assessed, for exanple, by using
one or nmore of the A varetyof pharmaceutical forms can be employed. Thus, if a solid,

15 carrier is'used,, the preparation can be tableted, placed in a hard gelatin capsule
in powder or pellet form or in the form of a troche or lozenge. The amount of
solid carrier may vary. If a liquid carrier is used, the preparation will be in the
form of syrup, emulsion, soft gelatin capsule, sterile injectable solution or
suspension in an ampoule or vial or non-aqueous liquid suspension.

20 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 suifable cosolvent or combinations of cosolvenis.

It will be appreciated that the actual dosages of the agents used in the
25 compositions of this invention will vary according to the particular complex being
used, the particular composition formutaied, the mode of administration and the
particutar 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 fests in view of the experimental data for an agent.

30 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,



bi ol ogi cal testing procedures set out in the exanples below 25 The active
agents of the invention may be fornulated into pharnaceuti cal
conpositions as described bel ow. Pharmaceutical conpositions of this

i nvention conprise an effective nodul ating, regulating, or inhibiting
anount of waeoopewesd of Fornula Land an inert, phar maceautigabdspidesept-abl e
carrier or diluent. In one enbodi nent of the pharmaceutical conpositions,
so efficacious |levels of the inventive agéﬁfs are provided so as to

de th ey : . \ FS . P iy B
Perti caci ous. | Deutyefio; ERfciyirt, bbsBoitati, Bdop ot Bhshd Poftnabodkpely
or controll ed. cpmpegitignspakipe fopnylategin 2 sprveaienR manper YSINYORRES rase m

appropriate f Orph&%&ogiPH? REeRENb RhFbFAWhRA ma§- b solechA TRIM BXdMiems 2ty 2l

adni ni stration. WD 2006/ 040052 PCI/ EP2005/ 010716 - 15 An invent|ve agent
can be admi ni s@F@ﬂ‘qsﬁh@wgﬂtﬁi%ws‘ﬂ%gfa‘g%a?B’Prﬁo"rﬁf’g‘b‘%ﬁ'@@ BPEHBP ni ng a

t her apeut i cak| witfH @etheused phamtaceitiafy.agent (e.g., a conpound of Formul a
) as an active ingredient with appropriate pharnaceutical carriers or

di luents according t rcomeﬂm;&%bnﬁﬁ@e&ﬂw&as%@s&wm&%&ag r?g may

i nvol ve m xi ng, granulating and conpressing or dissolving the redi ents

as appropri at €ofginingdhgeempeyndsraiaharmaseitionl aptepiablrceaitiors Anowsir i er

Ierml oyed nay th@hﬁ.h'Sﬁc!‘aca‘:hl%rbfénﬁtﬁle kHiedsdinthoundeXstimé Mivyntdh 16 Bb IFimERiddiLr s are
act ose, sucrose, talc, .gelatin ar., .pectin acaci a, magnesi um
stearate, st eaﬁ%‘ymﬁ'&“&' Q%Qe?ﬁé’ap?@%’ F‘H@WP‘%’(V‘&S' %Pﬁl?Fdsqsge'tsé‘?“Fiaé‘Ps are
syrup, peanut dhé likeptdreel tigestiondiyen padiedt ibibe teled. PRammdamutigal t he carrier
or diluent may,j i.hm-del i R .L: > . e | in the

art, ‘such as roRERUHS drobB g LR ObublrBR L 6 BRASENT kBRI " T

wax, ethyl cel | ¥ithsbe activpingrgipridpgente PRI grindingdhe rastlipg mikuzandy| at e

and lt _hg like. Avrdasshifh heQhixRR@bIGaRMbd Sdr al@hF BB ASnBAY, @¥eGredltHS, 1f

a soltd. obtain tablets or dragee cores.

15 The invention is now furthér illustrated by the following examples, which
do not mean to limit the scope of the present invention. In said examples,
temperatures are given in degrees celsius (°C), uniess explicitly otherwise
stated.



is carrier is used, the preparation can be tableted, placed in a hard
gelatin capsule in powder or pellet formor in the formof a troche or

| ozenge. The amount of solid carrier may vary. If a liquid carrier is
used, the preparation wll be in the formof syrup, emulsion, soft
gelatln ca rile injectable solution or suspension in an ampoule
or vi al or%nﬁé%%%‘;gus | i qui d suspension. 20 To obt ai n B&T&FAWH/RI0716
wat er - sol ubl e dose form a pharmaceuticaklly- acceptable salt of an

i nventive agent can be dissolved in an aqueous sol ution of an organic or

i norgani ¢ aci dExgmplgssol ubl e salt formis not available, the agent may be
di ssolved in a suitable cosol vent or %I ons of cosolvents. It wll
be appreciated that the actual dosage agents used in the 25
conpositions of this invention w, AW ' to the particular

conpl ex being wused, the parti C\l% Ilglrem&gﬁ‘bﬂg{@ﬂhﬂ}@g?rml ated, the node of
adm nistration and the - particular siteyhost and di sease be| ng treated.
Opti mal dosages for a given set of copdi can be ascertained by those
skilled in the art using conventional U eterm nation tests in view
of the experinental data for an agent. conpositions of the

i nvention may be manufactured in manners generally known for preparing
phar maceuti cal conpddietsuspansian. of 5-artisd-Bgpicolimn{Bsrt g, G3ahmole glysegliEg.1guch as
m xi ng, di ssol al i

PCT/ EP20051010§1‘(‘3%m%%%eﬁhg%t&qmqw?g Q&m}%}' ipg’g{ {%ng, Y&Xtrappi ng
or |yophilizi naeatpﬁmtha&éam dp0 clonp Hes: ﬁﬁ@r@owowéﬂfﬂtﬁfmf%ttl@dtmn a

convent i on\% MREHRBEN. tg&tm lm%%ogfefdﬁﬁtb@)o R YwAtel, a8d @%ﬁ M@@Eﬁl@é@éﬂa@?h t
carrliers, | C ma e Ssel ecte r exc n auxiirarl es a
facilitate progegsijﬁareavawgea’a&*w%"l%&wd&ﬁiwgeqsﬁ@1&% FANNR B whi ch
can be used m:)hgwarmcmapertsajri The Bolid wasadolieded by Sitratiini @ashadWethQOOBDTRES can
be formul ated gaag )i Bracf AU HiBE: [RFCAIPIHE ShbReRBRABETH Wed! v

accept abl e car r Ier
washed w:th bnne and dried over Na,S0y4 to give a dark brown oil (5.3 g) which

was then purified by Biotage column, eluting with a gradient of 2% CHCl in
MeOH to give 2-methyl-[1,5Inaphthyrddine (2.5 g, 52. 6%) as a brown salid, which
15 was used in the next step without further purification.

Example 2
[1, 5]Naphthyridine-2-carbaldehyde

~ To a solution of 2-methyt-1, 5-naphthyridine (216.0 mg, 1.5 mmo) in 1
20 4-dioxane (5 mL) was added SeO, (i 83.0 mg, 1.65 mmol} and the reaction
mixiure was refluxed for 0.5 hr, when the TLC showed no starting material left,
then cooled to room temperature and filtered through célite. The solvent was

removed under reduced pressure and the residue was purified by Biotage
column {AcOEL: nHex = 3:1) to-give {1, 5]naphthyridine-2-carbaldehyde as a
25 white solid (142.3 mg, 60.0). LR-ES m/e 159 (MH™).



the art. Such carriers enable the conpounds of the invention to be

formul ated as tablets, pills, dragees, capsules, |iquids, gels, syrups,
slurries, suspensions and io the like, for oral ingestion by a patient to
be treated. Pharnaceutical preparations for oral use can be obtained
usi ng a soWpaowseiopi ent in admi xture wth the active popredbsnd7i§agent),
optionally grinding the resulting mxturg, and processing the m xture of
granul es after adding suitable auxiliaries, if desired, to obtain tablets
or dragee cores. is The invention is ppgpiiat her illustrated by the
foll owi ng exanples, which do not nmean to TTmt the scope of the present

i nvention. | n GgitSeaghtpriin-2-yimergiaics-ego-diidibydenthiazotiegil)emsbiiicsi us
(O, unless explicitly otherw se aaiditeeHbuiNE2a06/ 040052 PCTI EP20051010716
-17- Exanples Exanple 1 2-Methyl-[1, 5] naphthyridine N N s The
suspensi on of 5-am no-2-picoline (3.56 g, 33 ), glycerol (12.14 g,
132 nol), and concentrate H2-S04 (34.9 Lﬁg%B%ggnl) in water (20 nm-) -was
heated with oil bath at 150C for 7 hrs./ AfZwer tooling to roomtenperature,
the reaction mxture was poured int 00 A water, and 100 niL At CEt was
added. The m xture was cool ed i ny3 th and adjusted pHto 13 with 4.0
N NaOH to 1o give a suspension. The s¢lid was collected by filtration,
washed with AtCEt. The filtrate was with AtOEt (5x150 m-) and -
t he conmbi ned organic |layer was washed Wth} brijne and dried over Na2SO4 to
give a dark brown oil (5.3 g) which wa “purified by Biotage col um,
eluting with a gradient of 2% CH2C12 in '

5 Toa suspensioh of N-boc-pseudothiohydantoin (43.3 mg, 0.2 mmol),

and 1, 5-naphthyridine-6-carboxaldehyde (34.8 mg, 0.22 mmol) in folueneina
microwave tube was added benzoic acid and piperidine. The reaction mixiure
-was heated to give a light yellow solution and then heated fo 120 °C with
microwave for 10 min. The reaction mixture was then cooled to r.t. and diluted
10 with toluene. The solid was co!lécted by filtration.and washed with toluene,
acetone and ether o give (5-{1,5]Naphthyridin-2-yimethylene-4-oxo-4,5-dihydro-
thiazol-2-ylj-carbamic acid tert-butyl ester as a light yellow solid: 48.6 mg
(68.1%), HR-ES (+) m/e calcd for Ci7H16N4O3S (M+H) * 357.1018, found
357.1015. '

15 Example 4
‘ 2—Amino-5~[1 Snaphthyridin-2-yimethylene-thiazol-4-one

A stspension of (5-[1,5]Naphthyridin-2-yimethylene-4-oxo-4,5-dihydro-
thiazol-2-yl)-carbamic acid tert-butyl ester (20.0 mg, 0.056 mmol) in xylenes (1
20 mL) in a microwave tube was heated to give a light yellow solution and then
heated to 170 °C with microwave for 1 hr. The reaction mixiure was then cooled
to r.t. and difuted with toluene. The solid was-collected by filtration and washed



MeOH to give 2-nethyl-[1, 5] naphthyridine (2.5 g, 52.6% as a brown solid,
which is was used in the next step without further purification. Exanple
2 [1, 5] Naphthyridine-2-carbaldehyde ON U To a solution of 2-nethyl-1,
5-naphthyridine (216.0 ng, 1.5 mol) in 1, 20 4-dioxane (5 m-) was added

Se@2 (183. udWhoskofd2 Mol ) and the reaction mxture wasg, refluxed for 0.
hr, when the TLC sﬁowed no starting material left, thdtTEde%e4 Wy room

tenperature and filtered through celite. -The solvent was renoved under
reduced pressure \a;(gd t he residue was purified by Biotage colum (AcOEt:
nHex = 3:1) togMRgnE, a‘@?f&?p?ﬂ%‘iﬁh?fdpﬁé’ﬁﬁﬂdﬁm#ﬂéﬂﬂ&mtmmaé% white solid
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(5-11, 5]np|\|apht h)??'f’%lf%-%‘??“f‘%?Wﬁg?wegfl?-'%"swﬂfgyd‘? ﬂ%?@zt- hi azol - 2-yl)-carbam c
acid tert- butyl ester Ho N O OSN 5 To a suspension of

N- boc- pseudot hi ohydant oi n (43.3 ng, OExammigd  and 1,

5- napht hyri dj ne;z f- ehyd in toluene in a
i crowave tu% sﬁgl VB H Nﬁ“é?gi"&“%n%‘? %@V"’fﬂ"l’fﬁ’mﬂ'@“ﬁ%m@ﬁ‘lm xture
was heated to give a light yellow sol utl(S’ﬁ' and then heated to 120 Cwith

To a suspension of 2-(trans)-ph enyleyclopylamino-thiazol-4-one {38.0

mg, 0.16 mmof), and 1,5-naphthyridine-6-carboxaldehyde (31.6 mg, 0.20 mmot)

1o intoluene (1 mlL)in a microwave tube were added benzoic acid (2.0 mg, 0.02
mmol) and piperidine (1.7 uM, 0.02 mmol). The reaction mixture was heated to
150°C with microwave for 0.5 hr. The reaction mixture was then cooled to r.t. and
diluted with toluene. The solid was collected by filtration and the solid was
washed with toluene, CH.Cl; and ether to give 51,5naphthyridin-2-

15 yimethylene-2-(2-phenyi-cyclopropylamino)-thiazo-I-4-one as a brown solid: 21.6
mg (36.2%). HR-ES (+) m/e calcd for CarHigN,OS (M+H)™ 378.1118, found
373.1117.



m crowave for 10 mn. The reaction m xture was then cooled to r.t. and
diluted 10 wth toluene. The solid was collected by filtration and washed
with toluene, acetone and ether to give

(5-11, 5] Napht hyri di n- 2-yl net hyl eri e- 4- oxo- 4, 5- di hydr o-

t hi azol - 2- WO 2wa/p4903% c acid tent-butyl ester as a |ightpovigti008039hé d: 48.6
ng (68.1%, HR-ES (+) me calcd for C171-,116N403S (M+-H) "357.1016,
found 357.1015. 15 Exanple 4

2- Ami no- 5-[ 1, 5] napht hyri di n- 2- yl net hyl g%%gieazol -4-one OS N A
suspensi on of (5-[1,5] Naphth) (ridi n-2-ytnet nyl ene- 4- oxo- 4, 5- di hydr o-

t hi azol - 2- yl ) - cagif2«Gihtorachctizyiamind)8-y1,51aapiehydia-LyimthWemtbthidgdhlohei N
xylenes (1 20 nL) in a microwave tube was heated to give a |light yellow
solution and then heated to 170 Cwth m'cre for 1 hr. The reaction

m xture was then cooled to r.t. and diluted t ol uene. The solid was
collected by filtration and washed WO 2006/ 048882 PCTI EP2005/ 010716 -19
with toluene, acetone and ether to giye Z-An noy.5- [ 1, 5] napht hyri di n- 2-

yl met hyl ene-t hi azol -4-one as a tight yelVow soli'd: 5.6 ng (39.2%, HRES
(+) me calcd for CL2HBNAOS ( M+H) OF 256°0419, found 256.0422. Exanple 5 5
5-j 1, 5] Napht hyri di n- 2-yl net hyl ene- 2- (2 Iphenyl -cycl opropyl am no) -t hi azo-1 -
4-one H N To a suspension of 2-(trans)- opyl am no-t hi azol - 4- one
(38.0 ngy, 0.16 nmol), and 1, 5--napht hyri in/@, 6- car boxal dehyde (31.6 nyg,
0.20 mmol) "N

To a suspension of 2-(2-chloro-benzylamino)-thiazol-4-one (77.0 mg,

5 0.32 mmol), and 1,5-naphthyridine-6-carboxaldehyde (63.2 mg, 0:40 mmol) in
toluene (1 mL) in a microwave tube were added benzoic acid (2.0 mg, .02
mmol) and piperidine (1.7 uM, 0.62 mmol). The reaction mixture was heated 1o
150 °C with microwave for 10 min. and then cooled to r.t. The solid was filtered
‘off, washed with toluene fo give a brown solid, which was dissolved in 1 mL hot

10 DMF and diluted with water. The pregcipitates were collected and washed with
water, acetone and ether, dried to give 2-(2-chloro-benzylamino)-5-[1,5]
na-phthyﬁdin~2~ylmethyiene-ﬂfxiazom—orie as a light brown solid (45.6 mg,
57.4%). HR-ES (+) m/e caled for CyaHisCINGOS (M+H)* 381.0572, found
381.0572,



1o in toluene (1 nm) in a mcrowave tube were added benzoic acid (2.0 nyg,
0.02 mmol ) and piperidine (1.7 uM 0.02 mmol ). The reaction m xture was
heated to 150C with m crowave for 0.5 hr. The reaction m xture was then
cooled tor.t. and diluted with toluene. The solid was collected by
filtrati onywyg olid was washed wth toluene, CH2 nd ether to
give 5-[1,5) na%%?ﬁg/s?i din-2 15 Fifoshinse

yl et hyl ene- 2- ( 2- phenyl - cycl opr opyl am noj2k-hi azo- 1-4-one as a brown solid:
21.6 ng (36.2%. HR-ES (+) W calcd for C21H15N4OS (M+H) + 373. 1118, found
373.1117. WD 2006/ 040052 PCTI EP200510E59M8te £ 20 Exarrpl e 6

I N oSN T 2K %@"ﬁé@%’i‘ﬁggfﬁ% d5 Fil?ﬁpﬁﬂﬁf 801 2 one
napht hyr | |ne

(77.0 ng, 5 0.32 nmmol), and 1 - car boxal dehyde (63.2 ng,

'0.40 mmol ) in toluene (1 nL) in a mcrowav e were added benzoic acid
(2.0 ng, 0.02 mol) and piperidine (1.7 uM \0. 2 mmol). The reaction

m xture was heated to 150 Cwth mcro 10 min. and then cooled to
r.t. The solid was filtered off, wa WI h toluene to give a brown

o DMF and diluted with water. The
th water, acetone and et her,

solid, which was dissolved in 1 nL hgt
precipitates were collected and
dried to give 2-(2-chloro-benzyl am no)
napht hyi i di n- 2-yl met hyl ene-t hi azol -

37.4% . HR-ES (+) We calcd for Cl19H13C

Hght brown solid (45.6 ny,
* 381. 0572, found

5 To a suspension of 2-{(3-methyl-thiophen-2-yimethyl)-amino]-thiazol-4-
one (36.2 mg, 0.16 mmol), and 1,5-naphthyridine-6-carboxaldehyde (31.6 mg,
0.20 mmol) in toluene (1 mlL) in a microwave tube were added benzoic acid.(2.0
mg, 0.02 mimol) and piperidine (1.7 uM, 0.02 mmol). The reaction mixiure was
heated to 130 °C with microwave for 10 min. The reaction mixiure was then

10 cooled fo r.t. and diluted with toluene. The sofid was collected by filtration and the
solid was washed with foluene, MeOH and ether to give 2-{(3-Methyl-thiophen-2-
Yyimethyf)-amino}-5-{1,5]naphthyridin-2-yimethylene-thiazol-4-one as a light brown
solid (25.7 mg, 43.9%). HR-ES (+) m/e calcd for CigHiaNsOS, (M+H) *

367.0682, found 367.0683.
15 Example 8
2-(3-Chloro-4-fluora-benzylamino)-5-[1,5jnaphthyridin-2-ylmethylene-
thiazoi-4-one

To a suspension of '2¥(3~chloro~4—fiuoro—benzyiamino)-thiézo!—zl-one (41.4
20 g, 0.16 mmol), and 1,5-naphthyridine-6-carboxaldehyde (31.6 mg, 0.20 mmol)



381. 0572. WD 2006/ 040052 PCT/ EP20051010716 -21 Exanmple 7

2-[ (3-Met hyl -t hi ophen-2-yfinethyl)-am no]-5-[1, 5] napht hyri di n- 2-

yl met hyl ene-th iazol-4-one DI) N OS N s To a suspension of

2-[ (3-net hyl -t hi ophen-2-yl met hyl ) -am no] -t hi azol -4- one (36.2 ng, O0.16

mol ), andwa@sispse hyri di ne- 6- car boxal dehyde (31.6 ngpcr@eR0sigawls) | N
toluene (1 m-) in a mcrowave tube were ded benzoic acid (2.0 .ng, 0.02
mml ) and piperidine (1.7 uM 0.02 mol ). e reaction m xture was heated

to 130 Cwth zmtaa@wemmﬁ a]thcmw%ve e weﬂr@ﬁaa&ﬁénz&k%% é?%éf *agﬁblo

cooled tor.t. and diluted wth tol uene d was Cc
filtration and™R8 a"é*dﬁ*ﬁ%‘%&%@ﬁ@@%ﬁ“ﬁ )t Breyengionypinireayied Wmt 0 give

2- [ ( 3- Met hyl - t féoheits &ncrowave for 10 min. The reaction mlxture was then cooled fo rt.
yl nmet hyl) - am no | -4-one as a

tight brown soli %’"{65'5 enﬁ?: H@%Dpd Wﬁg E%Fe(cg}{j %'}ﬁ, g @Hg pashee i anga0s2

(MrH) 367. 068 ZOIUBOﬁrMeGHhrﬂmr d giviEa dnpires@id 234, @ wighb o &) Antli¢h was

uor o- benzyl am figdonvealint o MRRBE B dndied WAR WAL OAGs bl A&l dteone F M
collected and washed with water, acetone and ether, dried to give 2-{3-chioro-4-

fluoro-benzylamino)-5-{1,5]naphthyridin-2-yimethylene-thiazol-4-one as a light
brown solid (18.6 mg, 29.2%)}. HR-ES (+) m/e caled for Ci9H12CIFNLOS (Me+-H) *
1 399.0477, found 399.0477.

Example 8

5-[1,5Naphthyridin-2-yimethylene-2-[{thiophen-2-yimethyl}-amino}-
thiazolone

15 To a suspension of 2-{(thiophen-2-ylmethyl)-amino]-thiazol-4-one (34.0
mg, 0.16 mmol), and 1,6-naphthyridine-6-carboxaldehyde (31.6 mg, 0.2 mmol) in
toluene (1 'mL) in a microwave tube were added benzoic acid (2.0 mg, 0.02
mmol) and pipefidine (1.7 uM, 0.02 mmof). The reaction mixture was heated fo
120 °C with microwave for 5 min, then cooled to r.t. and diluted with toluene: The

2¢  solid was collected by filtration and washed with toluene, MeOH and ether to give
5-1,5]naphthyridin-2-yimethylene-2-{(thiophen-2-yimethyl)-amino}-thiazol-4-one
as a light brown solid (19.7 mg, 34.9%). HR-ES (+) m/e calcd for C17HiaNsOS,
{M:+H) * 353.0526, found 353.0526.



N~ N To a suspension of 2-(3-chloro-4-fluoro-benzylam no)-thiazol -4-one
(41.4 20 ng, 0.16 mml), and 1 ,5-naphthyridi ne-6-carboxal dehyde (31.6 ny,
0.20 mmol ) WD 2006/ 040052 PCT/ EP2005/_010716 22 in toluene (1 mM-) in a

m crowave tube were added benzoic acid (2.0 ng, 0.02 nmol) and pi peridine
(2.7 uM QY@?OOW 2 The reaction mxture was heated tQ 130 C with

ni crowave The reaction mixture was then cobFEEPPEG0UE  5n4
diluted with tol uene The solid was col kegted by filtration and washed
with 5 toluene, MeCH and ether to give a brown solid: 32.6 ng (51.1 %,

whi ch was dissolved.in 0.5 nL hot DEFample i |uted with water. The

8; ?gldp![ gags\s,ewg_rz?[g-(g%ld;rgtge{xden?rp}get%ammc]\lg—[‘l h&]naph%yrlc?i%ez-ﬁga%tﬁﬁgneqt her,

f | uor o- benzyl ani no) - 5- [ 1, 5] napht hyr i Bi8&°Y*9Mfet hyl ene- t hi azol - 4-one as a
light brown solid (18.6 ng, 29.2%. HRES (+)._\W calod for CL9H12C FNAGCS
(MtH) 10 399. 0477, found 399.0477. ExHnpl

[ 1, 5] Napht hyri di n- 2-yl net hyl ene- 2. ¢t hi"oph yl met hyl ) - am no] -
hiazolone N, S OS N is To a spispknsion of

[ (thi ophen- 2 yl met hyf - am no] - @i -4-one (34.0 ng, 0.16 mmoi ), and

, 5- napht hyri di ne- 6- car boxal dehyde (Bl Q\lrrg 0.2 mol) in toluene (1 nl)
in a mcrowave tube were added benzol .0 ng, 0.02 mmol) and

pi peridine (1.7 uM 0.02 nmmi). The r Jact)on i xture was heated to 120 C
with mcrowave for 5 mn, then cooled t and diluted wth tol uene.
The

5-
t

2-
1

5 To a suspension of 2-[2-(3-fluoro-phenyl}-ethylamino]-thiazol-4-one (38.1
mg, 0.16 mmol), and 1,5-naphthyridine-6-carboxaldehyde (31.6 mg, 0.2 mrhol) in
toluene (1 mL) in a microwave tube were added benzoic acid (2.0 mg, 0.02
mmol) and piperidine (1.7 uM, 0.02 mmol). The reaction mixture was heated to
130 °C with microwave for 10 min., then cooled to r.t. and diluted with toluene.

10 The solid was collected by filiration and washed with toluene, MeOH and ether to
give 2-[2-(3-fluoro-phenyl}-ethylamino}-5-{1,5lnaphthyridin-2-yimethylene-thiazol-
4-one as a brown so!id'(22.3 mg, 36.9%). HR-ES (+) m/e caled for CxoH15FN,OS

| (M+H)* 379.1024, found 379.1024.

- Example 11

15 2-[(5-Methyi-pyrazin-2-yimethyl)-amino}-5{1,5]naphthyridin-2-yimethyiene-
thiazol-4-one

vl
~ A

| To a suspension of 2-{(5-methyl-pyrazin-2-yimethyl)-amino]-thiazol-4-one
(35.6 mg, 0.16 mmol), and 1,5enaph=thyridi_he-6~carboxatdehyde (31'.6 mg, 02
20 mmol) in toluene (1 mi.) in & microwave tube were added benzoic acid (2.0 mg,
0.02 mmol) and piperidine (1.7 uM, 0.02 mmof). The reaction mixture was heated
16 130 °C with microwave for 10 min., then cooled to ri. and diluted with toluene.



20 solid was collected by filtration and washed wth tol uene, MeOH and
ether to give

5-11, 5] napht hyri di n- 2-yl et hyl ene- 2-[ (t hi ophen-2-yl net hyl ) -am no] -t hi azol -
4-one as a tight brown solid (19.7 ng, 34.9%. HR-ES (+) W calcd for

C, 7Hi 2N4COSR0 2¢obkeddpsz 353. 0526, found 353. 0526. WO 200620488m8s010716
PCT1EP2005/ 010716 -23 Exanple 10 e

2-[ 2- (3-Fl uoro- phenyl ) -et hyl am no] -5-[ 1, g?naphthyridin 2-yl met hyl ene-

t hi azol - 4-one 1 Qll&“&&‘» ogﬁecé‘dw ifratite BAE Wa@ﬁbdmzth toluene, MeOH and ether to

2 [2 (3f|uoro phenyl ) - et hyl am nol -t hj azal - on ), and’
5- napht hyri @' ﬁg‘é‘é‘?t%“?&rlad'é‘f?yﬂ@emﬂg“ KA i‘%ﬁ%\y‘}mgﬁ‘w@ﬁhﬁ'@ﬁ% (1 m)
ln a glcroz\amatubeonﬁ@ podedohenm mg,am d%()ﬂ%r@asg(r») Qvé)ﬁaicmsgl) and30 .
pi peridine (1 mm% xture was heated to 1
with nmcrowave f“gﬁ i@sgﬁa’ﬁ E%?ewzge%@%g% and diluted with tol uene.
to The solid was collected by filtration and vvashed with toluene, MeOH and
ether to gPve o
2-[2-(3-fluoro-phenyl)-ethylamno]-5-[1, 5] napht hyri di n-2-yl nmet hyl ene-t hi az
ol - 4-one as a brown solid (22.3 ng, Ban® 12HR-ES (+) We calcd for
C20H1I5FNACS  (M+H) + 379. 1024, found 379.1024. Exanple 11 15
2-[(5- Met hyl - pyrara-GhiergBrraethyl- yewwpokﬁwmamﬁﬁwzﬂlmetmmnﬁet hyl ene-
thi azol -4-one N NO S thiazol-4-one -

16

To a suspension of 2-(2-chloro-6-methyl-benzylamino)-thiazol-4-one

{40.8 mg, 0.16 mmol), and 1,5-naphthyridine-6-carboxaldehyde (31.6 mg, 0.2
mmof} in toluene (1 mL) in & microwave tube were added benzoic acid (2.0 mg,

15 0.02 mmol) and piperidine (1.7 uM, 0,02 mmol). The reaction mixture was heated
to 130 °C with microwave for 15 min., then cooled to r.t. and diluted with toluene.
The solid was collected by filtration and washed with toluene, MeOH and ether to
give 2-(2-chloro-8-methyl-benzylamino)-5-{1,5]naphthyridin-2-yimethylene-
thiazoi-4-one as a brown solid (32.9 mg, 52.1 %). HR-ES {+) m/e caled for

20  CaoHisCIN,OS (M+H)* 395.0728, found 395.0728.



N To a suspension of

2-[ (5-met hyl - pyrazi n-2-yi net hyl )-am no] -t hi azol -4-one (35.6 ng, 0.16

nmol ), and 1, 5- napht hyri di ne- 6- car boxal dehyde (31.6 ng, 0.2 20 mmol) in
toluene (1 nmL) in a mcrowave tube were added benzoic acid (2.0 ng, 0.02
mmol ) and i o9dore (1.7 uM 0.02 nmol). The reaction m xture was heated
to 130 C wﬂl{)ﬁﬁdﬁﬂl’ecrowave for 10 mn., then cooled to r.F@r@W”3P1°Wed. Wi th
t ol uene. WO 20061040052 PCT/ EP2005101071625-24 The solid was col | ected by
filtration and washed with toluene, MeCH and ether to give

2-[ (5- et hyl - pyrazi n-2-yl net hyl ) - am no] - 5-[ 1, 5] napht hyri di n- 2- yt met hyl ene-
t hi azol -4-one as. a brown solid (10.6 ng, 18.3 %9. HR-ES (+) nie calcd for
C15H14N50S (M+H) * 363.1023, found 3c&Example id Exanple 12

2- (2-Chl or o- 6- net -benzyl am nQ)-5-(1, Sj.napht hyr.i di n-2 yl net hyl ene-

t h1g azol -4-one N %‘Yéd:g'%fﬁ'%l\flﬁmfﬂ%%ﬂéw . sﬁi?gphthyridin-')-(ylmeth%ene-

2- ( 2- chi or 0- 6- net hyl - bendygamni no) - t hi /6P~ 2°8Re (40.8 ny, 0.16 mol), and
1, 5-napht hyri di ne- 6- car boxal dehyde (31.6 ng, 0.2 .mmol) in toluene (1 ni)
in a mcrowave tube were added benzoic add ( g, 15 0.02 mml) and

pi peridine (1.7 uM 0.02 mml). The reactio ture was heated to 130 C
with mcrowave for 15 mn., then cool ed and diluted with tol uene.
The solid was collected by filtratio _a‘n (fl with toluene, MeCH and
ether to give - o

2- (2-chl oro- 6- net hyl - benzyl anmi no) © ?5] napht hyri di n- 2-yl met hyl ene-

t hi azol - 4-one as a brown solid (32.9 .1 9. HRES (+) nle calcd for

| ‘Tq a suspension of 2-(2—ch[0ro-4—ﬂuoro~benzylamino)—thiazol¥4—one (41.4
mg, 0.16 mmol), and 1,5-naphthyridine-6-carboxaldehyde (31.6 mg, 0.2 mmof) in
toluene (1 mL) in a microwave tube were added benzoic acid {2.0 mg, 0.02

_ ‘mmol} and piperidine (1.7 uM, 0.02 mmel). The reaction mixiure was heated to

10 130 °C with microwave for 15 min., then cooled to r.t. and diluted with toiuene.

The solid was collected by filtration and washed with toluene, MeOH and ether to
give 2-(2-chiore-4-flucro-benzylamino)-5-[1 Sinaphthyridin-2-yimethylene-thiazol-
4-one as a brown solid (30.5 mg, 47.8 %). HR-ES (+) m/e caled for
C1gH12FCIN,OS (M+-H).* 309.0477, found 399.0478.



20 COH15CI NMdOS (M+H) + 395. 0728, found 395.0728. WD 2006/ 040052 PC

| EP2005/ 010716 -25 Exanple 13

2- (2- Chl or o- 4-fl uoro-benzyl am no) - 5-[ 1, 5] napht hyri di n- 2-yl net hyt ene-
thiazol-4-one F HC O0r4 5 N To a suspension of

2- ( 2- chl orwodeddaansn- benzyl am no) -t hi azol - 4-one (41. 4 wgrm®20bSeivvizol ), and
1, 5- napht hyri di ne- 6- car boxal dehyde (31.6 , 0.2 mol) in toluene (I n)
in a mcrowave tube were added benzoic a'@gg (2.0 ng, 0.02 mol) and
piperidine (1.7 uM 0.02 mml). The reagk.h m xture was heated to to 130
Cwith mcrowave for 15 mn., then coré.x(;)‘a k‘;pjmr.t. and diluted with

tol uene. The sp{3-Ohwas-beakyianainiislyy,sindphtifridai-2aitheVfgdifRdt Bidikydrel UENE,
MeOH and ether to give imidazol-4-one

- 2-(2-chl oro-4-fluoro-benzyl am no) - 5-[ 1, 5] napht hyri di n- 2-yfi net hyl ene-t hi az
ol - 4-one as a brown solid (30.5 ng, 47.8 % HR-ES (+) me calcd for
C1OH12FCl NdOS (MtH) + 399. 0477, found 399. 0X WO 2006/ 040052

PCT/ EP2005/ 010716 -26 Exanple 14

2- (2- Chl or o- benzyl am no)-5-[ 1, 5] naphgﬂh
I m dazol -4-one /N ¢ ”‘

yl met hyl ene- 1, 5- di hydr o-

5 A suspension of 2-amino-4-oxo-4,5-dihydro-imidazole-1-carboxylic acid
benzyl ester* (46.62 mg, 0.20 r_nmol),. 2-chlorobenzylbfomide (41.0 mg, 0.20
mmol) and KoCO3 (41.4 mg, 0.30 mmel) in acetonitrile (1.5 mil) was heated to
refiux under argon for 3 hrs. Cooled to r.t. and the reaction mixture was
partitioned béMeen EtOAc and water. The organic layer was dried over Na,S04

10 and concentrated to give 2-(2-chloro-benzylamino)-4-methylene-4,5-dihydro-
imidazole-1-carboxylic acid benzyt ester as an oil (63.0 g, 88.2%).

2-amino-4-oxo-4,5-dihydro-imidazole-1-carboxylic acid benzyl ester was
prepared according to the method described by C-H Kwon et al. J. Med. Chem.
1991, 34, 1845-1849,

15 To a mixture of 2-(2-chloro-benzylamino)-4-methylene-4,5-dihydro-
imidazole-1 -carboxylic acid benzyl ester (62.0 'mg, 0.17 mmol}, 1,5-
naphthyridine-6-carboxaldehyde (31.6 mg, 0.2 mmol) and iPrOH (5.0 mL) ina
25-mL round bottom flask was added piperidine {0.05 mL) and the suspension
was then heated under refiuxing for 3.5 hrs to give a suspension. The reactibn

20 mixture was concentrated to give a brown solid which was washed with MeOH
and ether. The solid was collected by filtration to give 2-(2-chloro-benzylamino)-
5-1,5}-naphthyridin-2-yimethyiene-1 ,5—dihyd%o—imidazol-4—one as a brown solid,
(10.1 mg, 16.3 %). HR-ES (+) m/e calcd for CygH14CINsOS (M+H) * 364.0960,
found 364.0859.



N{ ONNN s A suspension of

2- am no- 4- oxo- 4, 5-di hydro-i m dazol e-1 -carboxylic acid benzyl ester'’
(46.62 ng, 0.20 mmol), . 2-chl orobenzyl brom de (41.0 ng, 0.20 rnnol) and
K2C03 (41.4 ng, 0.30 nmml) in acetonitrile (1.5 m-) was heated to refl ux
under ar gony, E%Oﬁ,ﬁufdg Cooled to r.t and the reaction mxture

partitioned bet vveen t OAc and water. The organic |ayer WWWS@’&""&@H
Na2SO4 i o and concentrated to give -27 -

2- (2-chl or o- benzyl am no) - 4- et hyl ene- 4, 5-di h%/dr o- i mdazol e-|-carboxylic
acid benzyl ester as an oil (63.0 nyg,

2- am no- 4- 0xo- 4, 9;d] r Qle-] - carbox I zyl ester vvas
prepared accor di ﬁa(i E?fquﬁt dﬂrbé ‘l‘:’g i h'ggk’iﬂ -1 g—{]mé!paz “2-%kd.
Chem 1991, 34, 1845-1849. is X ester

2- (2-chl oro- benzy(am no) - 4- net hyl ene 4, 5-di hyjdrz i m dazol e-1 carboxylic

acid benzyl ester (62.0 ng, 0.17 mmol), 1 5-0
napht hyri di ne- 6- ear boxal dehyde (31.6 ,
25-nL round bottom fl ask was added pi é?{dl @we (0.05 nlL) and the suspension
was then heated under refluxing forg35 rs to give a suspension. The
reaction 20 m xture was concentrated tal giye a brown solid which was
washed with MeCH and ether. The solid N cted by filtration to give
2- (2- chl or o- benzyl am no) -
5-[1, 5] - napht hyri di n- 2-yI rrethyl ene-1, 5- d|h'dr€)'-|mdazol 4-one as a brown
solid, (10. 1 ng, 16,3 !0). W caf od for CL9H14ClI N50S ( MtH)
"364. 0960, found 36258 .3'00\@‘ g@ﬁ&%ﬁ%@%ﬁﬂ@ﬂmﬁPMbw@xmm@xanpl e
15 benzyl ester (46.6 mg, 0.20 mmol), Boc,O (52.3 mg, 0.24 mmol) and DMAP (2.5

mg, 0.02 mmol)in acetonitrile (1.5 mL) was heated 1o reflux under argon for 1 hr.

) and iPrOH (5.0 nlL) in a

Coolgd to r.t., the reaction mixture was concentrated and the residue was

partitioned between EtOAc and water. The organic layer was dried over Na2804
10 and concentiraied to give 2—tert—butoXyéafbonylamino~4~oxo-4,5~dihydro—

imidazole-1 -carboxyiic acid benzyi ester as an oil (55.0 mg, 82.6 %).

To a mixture of 2-tert-butoxycarbonylamino-4-oxo-4,5-dihydro-imidazole-
1-carboxylic acid benzyl ester (53.3 mg, 0.16 mmol), 1,5-naphthyridine-6-
carboxaldehyde (31.6 mg, 0.2 mmol) and iPrOH (5.0mL) in & 25-mL round

15 bottom flask was added piperidine (0.05 mL) and the suspénsion was then
heated under refluxing for 3 hrs to give a suspension. The reaction mixiure was -
cooled fo r.t. and the solid was collected by filtration to give (5-{1,5}-naphthyridin-
2-yimethylene-4-oxo-4,5-dihydro-1H-imidazol-2-y{}-carbamic acid iert’butyi' ester
as a yeflow solid, 29.8 mg (64.9 %). HR-ES (+) m/e caled for 017H17N503 (M+H)™

20 340.1404, found 340.1404.



(5-[1, 5] Napht hyri di n- 2-yi net hyl ene- 4- oxo- 4, 5-di hydro-1 Hi m dazol - 2-y1)
-carbamc acid tert-butyl ester /O // Ny~ NO ONN- N 5 A suspension
of 2-am no-4-o0xo0-4,5-di hydro-i m dazole- 1 -carboxylic acid benzyl ester
(46.6 nmg, 0.20 mmol), Boc20 (52.3 ng, 0.24 mvol) and DVAP (2.5 ng, 0.02
mol )i n acWowpeepese (1.5 nl) was heated to refl ux undexcrarges/iofors 1 hr.
Cooled to r.t., the reaction mxture was cgncentrated and the residue was
partitioned between Et OAc and water. The ofganic | ayer was dried over
Na2SO4 1o and concentrated to give

2-tert-but oxycar bonyl am no- 4- oxo- 4, 5- d}‘iazr%ndpr'%-]ﬁi m dazol e- 1-carboxylic acid
benzyi ester as N{G-pidINGPBWridE-2-Findihffkne-Aco@-AbdidRoaH-imidazol-2-yi)-
2-tert-but oxycar bonyl am no- 4- oxo- 4, 5- daémstdmidd m dazol e- 1-carboxylic acid
benzyl ester (53.3 ng, 0.16 mmol), 1, 5-naphthyridine-6- carboxal dehyde
(31.6 ng, 0.2 mml) and IPrOH (5.01) in 1 -mL round 15 bottom fl ask was.
added piperidine (0.05 m-) and the syspgnsion was then heated under
refluxing for 3 hrs to give a suspensifony THt reaction ni xture was cool ed
tor.t. and the solid was coll ectedo ltration to give (5-fl
, 5J- napht hyri di n-
2-yl met hyl ene- 4- oxo- 4, 5-di hydro-1Him d )-carbam c acid tert-butyl
ester as a yellow solid, 29.8 ny (54.9 W HR-#BS (+) W calcd for
Cl7H17N503 (MrH) 20 340. 1404, found 340. 1404.M\WD 2006/ 040052

PCTI EP2005/ 010716 - 28 2B 80sfon tP 2-amino-4-oxo-4,5-dihydro-imidazole-1-carboxylic
acid benzyi ester (46.6 mg, 0.20 mmol), EtsN (26.0 mg, 0.28 mmol) and DMAP
{2.5 mg, 0.02 mmol)in CHCl» (4 mL) was added dropwise Ac;O (24.5 mg, 0.24
mmol), and the reaction mixture was then heated to reflux under argon for 1 hr.

Cooled to r.., the reaction mixiure was concentrated and the residue was

0 partitioned between EtOAc and water. The organic layer was dried over Na,SO,
and concentrated to give 2-acetylamino-4-oxo-4,5-dihydro-imidazole-1-carboxylic
acid benzyl ester as an ofl (54.0 mg, 98.2 %). '

_ “To a imixture of 2-acetylamino-4-oxo-4,5-dihydro-imidazole-1-carboxylic
acid benzyl ester (47.1 myg, 0.17 mmol}, 1,5-naphthyridine-6-carboxaldehyde
5 (31.6 mg, 0.2 mmol) ié—md IPrOH (5.0mL) in a 25-mL round bottom flask was
added piperidine (0.05 mL) and the suspension was then heated under refluxing
for 3 hrs to give a suspension. The reaction mixture was cooled to r.t. and the
solid was collected by fitration to give N~(5-[1,5]-naphthyridin-2-ylmethylene-4-
- oxo-4,5-dihydro-1H-imidazol-2-yl)-acetamide as a yellow solid, 15.3 mg (31.8 %).
20 HR-ES (+) m/e caled for Ci4Hy11NsO2 (M+H) * 2820986, found 282.0985.



N-(5-[1, 5] Napht hyri di n- 2-yl et hyl ene- 4- oxo- 4, 5-di hydro-1 Hi m dazol - 2-yi) -
acetamdde N~( N~ O ONN s To a suspension of

2- am no- 4- oxo- 4, 5-di hydro-i m dazol e-1 -carboxylic acid benzyt ester (46.6
mg, 0.20 mmol), Et3N (26.0 ng, 026 nmol) and OVAP (2.5 ng, 0.02 mmol)in

CH2Cl 2 (4%%00%&G§dded dropwi se Ac20 (24.5 ng, 0.24 %Qz&osﬂ; &171(5 he

reaction mXture was then heated to refl ux under argon Cool ed
tor.t., the reaction nixture was concent?ated and. the residue was 10
partitioned between Et OAc and water. |g’he cirqgni c layer was dried over
Na2SO4 and concentrated to give EXaMpie 17

2-acetyl ami no- @%&%ﬁ@%@&;ﬂ& A TRE b RabhORBRY ko PRhd RBR2Lb. ot o
as an ol (54.97g, "6 2 A Hnyurdhiiidattioyh-amide .

2- acet vl am no- 4- oxo- 4, 5-di hydro-i mdazol e-1 -carboxylic acid benzyl ester

(47.1 mg, 0.17 mmol ), 1,5-naphthyridi ne-6-cayboxal dehyde 15 (31.6 ng, 0.2
nmmol) and 1PrOH (5. 01) in a 25-nL round bogtom fl ask was added
pi peridine (0.05 nL) and the suspension t hen heated under refl uxing
for 3 hrs to give a suspension. The r@a{ti m xture was cooled to r.t.
and the solid was collected by filt#fativon to give
N-(5-[1, 51- napht hyri di n- 2-yl net hyl ene-§- oxo-4, 5-di hydro-1 .
H i mi dazol - 2-yl)-acetam de as a yel | ow~spo'hgy=35.3 ngy (31.8 %9. 20 HR-ES
(+) me caled for 014H31N502 (M+H) + 282l 09, 6, jf ound 282.0985. WO
2006/ 040052 PCT/ EP2005/ 010716 -29 Exanmpl® 17NCycl opr opanecarboxylic acid
(5-[1, 5] napht hyri di n- 2-yl net hyl ene- 4- oxo-4, 5- di hydro-1
H- i mi dazol - 22- y| ) - ari gkspension of 2-amino-4-oxo-4,5-dihydro-imidazole-~1-carboxylic acid

benzyl ester (100.0 mg, 0.43 mmol), cyclopropanecarbonylchlotide (45.0 mq,

0.43 mmol) and Hunig's base (83.0 mg, 0.64 mmal} in acetonitrile (4 mL) was

heated 1o reflux under argon for 0.5 hr. Cooled to r.t., the reaction mixiure was
concentrated and the residue was partitioned between EtOAc and water. The

10 organic layer was dried over Na:S0Q, and concentrated and the residue was
triturated with AcOEt to give a suspension. The solid was filtered to give 2-
(eyclopropanecarbonryl-amino)-4-oxo-4,5-dihydro-imidazole-1-carboxylic acid
benzyl ester as an oil (113.0 mg, 87.6 %).

To a mixture of 2-(cyclopropanecarbonyl-amino)-4-oxo-4,5-dihydro-

15 imidazole-1-carboxylic acid benzyl ester (109.6 mg, 0.36 mmol), 1,5-
naphthyridine—G—cai‘boxaldehyde {47.4 mg; 0.30 mmol) and iPrOH (5.0mL) in a
25-mL round bottom flask was added piperidine (0.05 mL) and the suspension
was then heated under refluxing for 3.5 hrs to give a suspension. The reaction
mixture was cooled fo r.t. and the solid was collected by filtration, washed with

20  MeOH, and ether to give cyclopropanecarboxylic acid (5-{1,5]naphthyridin-2-
ylme’[hylene.—ét-oxo—4,5—dihydfo~1 Hnimidaio!-;‘z-yl)—amide as a light brown solid,
32.6 mg (35.4 %). HR-ES (+) m/e calcd for CigH1sNs0» (M) ¥ 307.1069, found
307.1066.



N1 N~ OONMN N s A suspension of
2- am no- 4- oxo- 4, 5-di hydro-i m dazol e-|1 -carboxylic acid benzyl ester (100.0
ng, 0.43 nmol), cycl opropanecarbonyl chloride (45.0 ng, 0.43 mol) and
Huni g's base (83.0 ng, 0.64 mml) in acetonitrile (4 nL) was heated to
ref |ux ungerctangose for 0.5 hr. Cooled to r.t., the reZCTERMWSONTIAr e Was
concentrated and the residue was partltlg ed betmeen Et CAc and water. The
io organic |ayer was dried over Na2SO4 an concentrated and the residue
was triturated with AcCEt to give agsd EXHARAS$8 ON. The solid was filtered to
give 2-
(cycl opr 0panecMmbrmm}o&ewarﬁhﬁ)d»m;&haphthyrdtﬁm-ﬁmmme% ic acid
benzyl ester as an oil (113.0 nydidré-ivgdazébd-anm xt ure of
2- (cycl opr opanecar bonyl - ar ni no) - 4- oxo- 4, 5hydro- 1s im dazol e-I-carboxylic
acid benzyl ester (109.6 ng, 0.36 nmol), 1, 5-
napht hyri di ne- 6- car boxal dehyde (47.4 ng; 0/3C
25-nL round bottom fl ask was added pi perid
was then heated under refluxing for 3.5 §
reaction mxture was cooled to r.t.pagg
filtration, washed with 20 McCH, and{et
acid (5-[1, 51napht hyri di n- 2- ylnetﬂyl e- 4- oxo- 4, 5-di hydro-1
Him dazol -2-yl)-amde as a light bro Sl 32.6 ng (35.4 %9. HR-ES
(+) We calcd for CGr6HlaNS502 (M + 307. 10p9, fo nd 307.1066. WD
2006/ 040052 PCT/ EP2005/ 010716 -30 Exanp
2- (2 Chl or o- 4-f | uor o- benzyl am no) - 5-.[ 1, 5]naphthyr|d|n 2-yl met hyl ene- 1, 5-
5 A suspension of 2-amino-4-oxo-4,5-dihydro-imidazole-1-~carboxylic acid

benzyt ester (93.2 mg, 0.40 mmoi), 2-chloro-4-flucro-benzylbromide (89.2 mg,
0.40 mmol) and KzCOs (83.01 mg, 0.60 mmol) in acetonitrile (10 ml} was heated
to refiux under argon for 1 hr. Ceoled to r.t. and the reaction mixture was
pariitioned between EtOAc and water. The organic layer was dried over Naz;SO4

10' . and concentrated to give a residue which was triturated with EtOAc and filtered
to give 2-(2-chioro-4-fluoro-benzylamino)-4-oxo-4,5-dihydro-imidazole-1-
carboxylic acid benzyl ester as a white solid (73.0 mg, 48.7%).

mmoi) and i PrOH (5.0nl) in a

(0.05 nmL) and the suspension
$ tQ give a suspension. The

the §bl'id was collected by

er to give cyclopropanecarboxyllc

To a mixure of 2-(2-chioro-4-fluoro-benzylamino)-4-oxo-4,5-dihydro-
imidazole-1-carboxylic acid benzyl ester (70.1 mg, 0.19 mmol), 1,5-

15 naphthyridine-6-carboxaldehyde (28.7 mg, 0.18 mmol) and IPrOH (5.0mL}ina
25-mi. round bottom flask was added piperidine (0.05 'mL') and the suspension
was then heated under refluxing for 4 hrs to give a suspension. The reaction
mixiure was cooled o r.t. and the solid was collected by filtration, washed with
MeOH, and ether to give 2-(2-chloro-4-fluoro-benzylamino)-5-{1,5}naphthyridin-2-

20 ylmethylene-1,5-dihydro-imidazol-4-one as a light yellow solid, 30.6 mg (43.0 %).
HR-ES (+) m/e calcd for CigHisFCINSO (M+H) * 382.0866, found 382.0866.



di hydro-im dazol-4-one F HN\ / CI N- ONNN 5 A suspension of

2- am no- 4- oxo- 4, 5-di hydro-i m dazol e-|1 -carboxylic acid benzyl ester (93.2
ng, 0.40 nmol), 2-chloro-4-fluoro-benzylbromde (89.2 ng, 0.40 nmol) and
KZCO3 (83.01 ng, 0.60 nmol) in acetonitrile (10 nL) was heated to reflux
under ar gowd Mbswkodtr. Cooled to r.t and the reaction nil,}grr}ﬁ,%m 16
partitioned between Et OAc and water. The organic | ayer was dried over
Na2SO4 to. and concentrated to give a res}idue which was triturated with
Et OAc and filtered to give

2- (2-chl oro-4-f1 uoro-benzyl am no) - 4- ofeamplg 13; hydr o-i m dazol e- 1-

carboxylic acidgk 5 S hie sl : 48 799 . a

m xture of 2-( 2-5 ?E’I%ﬁ%)hﬁrﬁ%?yﬁg% %ﬁ%ﬁ%&@ggggbﬁ?ﬁw%oﬂ-&

i m dazol e-1-carboxylic acid benzyl ‘ester .1 mg, 0.19 mmol ), 1,5 15
napht hyri di ne- 6- car boxal dehyde (28. 7ng, 0. 18 pl ) and i PrOH (5.0nl) in a
25-nmL round bottom fl ask was added pi peri o (0.05 nmL) and the suspension
was t hen heated under refluxing for 4 hng gi ve a suspension. The
reaction mxture was cooled to r.t. xof i d was col | ected by
filtration, washed with .MeOH, and effiey to'giyve ‘

2- (2-chl or o- 4-f 1 uor o- benzyl am no) -& ¥] napht hyridin-2 20

yl met hyl ene- 1, 5-di hydr o-i mi dazol - 4-ondj as_a |ight yellow solid, 30.6 ny
(43.0 %9. HR-ES (+) W calcd for CLOHPFFCRXS®(MH) + 382. 0866, found
382.0866. WD 2006/ 040052 PCT/ EP2005/ 010

5 A suspension of 2-amino-4-oxo-4,5-dihydro-imidazole-1-carboxylic acid
benzyl ester-(93.2 mg, 0.40 mmol), 2-triflucromethyl-benzylbromide (95.6 mg,
0.40 mmof) and KCOs (83.01 mg, 0.60 mmol) in acetonitrile (10 ml) was heated
to reflux under argon for 1 hr. Cooied to r.t. and the reaction mixture was
partitioned between EtOAc and water, The organic layer was dried over Na,SO;4

10 and concenirated to give a residue which was triturated with EtQAc and filtered
to give 4-oxo-2-(2-triflioromethyl-benzylamino)-4,5-dihydro-imidazole-1-
carboxylic acid benzyi ester as a white solid (75.0 mg, 48.1%).

To & mixture of 4_~oxo-2—(2—tﬁﬂuofomethyl-benzylamino)~4,5-dihydro-
imidazole-1-carboxylic acid benzy! ester (70.4 mg, 0.18 mmol), 1,5-

15 naphthyridine-6-carboxaldehyde (28.7 mg, 0.18 mmol) and iPrOH (5.0mL) in a
25-mb round bottomn flask was added piperidine (0.05 mk.) and the suspension
was then heated under refluxing for 4 hrs to give a suspension. The reaction
mixiure was cooled to 1.t. and the solfid was collected by filtration, washed with
MeOH and ether. The solid was then re-crystallized from AcOE-MeOH fo give 5~

20 {1 ,5]naphthyridin'-z—y[me‘thyiene—2—(24triﬂuorbmethy—benzyiamino)-1 S-dihydro-
imidazol-4-one as a iight yellow crystaliine material (11.6 mg, 16.2%). HR-ES (+)
m/e caled for CapH4FaNsO (M+H)* 398.1223, found 398.1222.



-31 Exanple 19 5-[1, 5] Naphthyrid in-2-ylnmethylene-2-(2-trifl

uor onet hyl - benzyl am no) - 1, 5- di hydro-i m dazol-4-one H\ NF N FF ON
N N 5 A-suspension of 2-am no-4-o0xo-4,5-di hydro-im dazol e-|-carboxylic
acid benzyl ester (93.2 ng, 0.40 nmmol), 2-trifluoronethyl-benzyl brom de
(95.6 ng, WO200/04851 ) - and K2C03 (83.01 ng, 0.60 mol) PoT/ERWOTNIOTSI | € (10
m.) was heated to reflux under argon fors,l hr. Cooled to r.t and the
reaction mxture was partitioned between Et OAc and water. The organic

| ayer was dried over Na2SO4 to and cc%_fm;g_bed to give a residue which
was triturated with EtOAc and filtered to give

4- oxo0- 2- ( 2- t r i RHedrBisgtiflybropetbyltemzpia)nine)s5-ii, Sindpluthiyriditez pinestiylene-
carboxylic acid benzyl ester asl&-dihydeo-isntiazdbl@ahed ny, 48.1 %Y. To a

m xture of 4-o0xo-2-(2-trifluoronethyl-benzylam no)-4, 5-di hydro-

i m dazol e-1-carboxylic acid benzyl ester (704 an, 0.18 mmol ), 1,5 1s
napht hyri di ne- 6- car boxal dehyde (28.7 ng, 0.18/hpol) and i PrOH (5.Onl)in a
25-nlL round bottom fl ask was added pi peri ¢ \ (0.05 nmL) and the suspension
was then heated under refluxing for 4 hys Yo#give a suspension. The
reaction mxture was cooled to r.t andnNthe Soli d was col |l ected by
filtration, washed with tvleCOH and @. solid was then
re-crystallized from AcCEt- MeOH t -
[ 1, 5] napht hyri di n- 2-yl net hyl ene- 2-( 2-
ro- imdazol -4-one as a light yellow
0 16.2% . HR-ES (+)

[rifluoronethy-benzyl ani no)-1, 5-di hyd
gtfispe material (11.6 ng,

5 A suspension of 2-aminoc-4-oxo-4,5-dihydro-imidazole-1-carboxylic acid
benzyl ester (93.2 mg, 0.40 mmoil), 2,4-bis-trifluoromethyi-benzylbromide (126.6
mg, 0.40 mmol) and KoCOgz (83.01 mg, 0.60 mmol) in acetonitrile (10 mL) was
‘heated to reflux under argon for 1 hr. Cooled to r.t. and the reaction mixiure was -
partitioned between EtOAc and water. The organic layer was dried over NaS0,4

10 and concentrated o give a residue which was triturated with EtOA¢ and filtered
to give 2-(2, 4-bis-trifluoromethyl-benzylamino)-4-oxo-4,5-dihydre-imidazole-1-
carboxylic acid benzyl ester as a white solid {96.0 mg, 52.4%). '

To a mixture of '2—(2,4~bis—tﬂ'ﬂuorc)methyl¥benzylamino)-4~oxo~4,5,,-
dihydro-imidazole-1-carboxylic acid benzyt ester (94.5 mg, 0.20 mmol), 1,5-

15 naphihyridine-6-carboxaldehyde (31.7 mg, 0.20 mmol) and iPrOH (5.0mL) in a
25-mL round botiom flask was added piperidine (0.05 mL) and the suspension
was then heated under refluxing for 4.5 hrs to give a suspension. The reaction
mixture was cooled to r.t. and the solid was coliected by filtration, washed with
MeOH, ether and dried in vacuum at 100°C for 3 h to give 2-(2,4-bis-

20 tifluoromethyl-benzylamino)-5-{1,5lnaphthyridin-2-yimethylene-1 ,5-dihydro-
imidazol-4-one as a light yellow solid (21.6 mg, 23.2%). HR-ES {+) m/e calcd for
CotHisFeNsO (M+H) * 466.1097, found 466.1098. |



We cal cd for C20H14F3N50 (M+H) + 398. 1223, found 398.1222. WD 2006/ 040052
PCT/ EP20051010716 -32 Exanple 20 2-(2,4-B

i s-trifluoromnethyl-benzyl am no)-5-[1, 5] napht hyri di n- 2-yi et hyl ene-

1, 5-di hydro-imdazol-4-one FFF NFNFF NINN 5 A suspension of
2amno4 o8 hydr o-i m dazol e-| -carboxylic acid r (932
ng, 0.40 n’ﬁ??;}lfkmgggibl s-trifluoromethyf-benzyl brom de (P??%%%d%ﬁﬁ?ﬁ

mmol ) and K2C03 (83.01 ng, 0.60 mmol) in-Hcetonitrile (10 mL) was heated
to reflux under argon for 1 hr. Cool gg tolr 55 and the reaction m xture
was partitioned between Et OAc and organic layer was dried over

Na2S01 1o and LRk O-SHelBxyticl 34 histtnPAint - piiahiede i th
Et OAc and fil tgﬂh]%ﬁﬁt 0?031 n,% fﬁ :hﬁrmiH-:ﬁjgagyeaﬂg)-avﬁﬂg &I tﬁ\}l
4-bi s-trifluoronethyl - benzyl am no 4- oxo0- 4, 5-

carboxylic acid benzyl ester as a white soli
m xture of 2-(2,4-bis-trifluoronethyl-benzyf\a
di hydro-irni dazol e- 1-carboxylic acid bengyl
1,5 i s naphthyridi ne-6-carboxal dehyde ng.
(5.0m) ina 25-nL round bottom fl agk™

t he suspension was then heated un
suspensi on. The reaction mxture was
collected by filtration, washed wth

ro-1mdazol e-| -

(96 0 ng, 52.4%. To a
no) - 4- oxo- 4, 5-
Ster (94.5 ny, 0.20 mol),
ng, 0.20mmoi) and i PrCH
s @4dded piperidine (0.05 nL) and
| uxing for 4.5 hrs to give a
ooled \8 r.t. and the solid was

sy

5 A suspension of 2-amino-4-oxo-4,5-dihydro-imidazole-1 barboxylic acid
benzy! ester (83.2 mg, 0.40 mmol), 3-methylthiophene-2-carboxylchloride (64.0
mg, 0.40 mmol) and K2CO3 (83.01 mg, 0.60 mmol) in acetonitrile (10 mL) was
heated to reflux under argon for 1 hr. Cooled o r.t., the reaction mixture was
partitioned between EtOAc and water. The organic layer was dried over NaxSO;4

10 and concentrated to give a solid (112 mg) which was purified by column (Biotage
408S), eluted with 50 % nHex/EtOAc to give 2-[(3-methyl-thiophene-2-carbonyl)-
amino]-4-oxo-4,5-dihydro-imidazole-1-carboxyiic acid benzyl ester as a white
solid (45.0 mg, 31.7 %).

To a mixture of 2—,[(3—me’thyl—thiophéne—&carbonyl)—amino]~4~oxo-4-,5-

15 dihydro-imidazole-1-carboxylic acid benzy! ester (42'.0 mg, 0.12 mmol), 1,5~
naphthyridine-6-carboxaldehyde {18.6 mg, 0.12 mmol) and iPrOH (5.0mL) ina
25-ml round bottom flask was added piperidine (0.05 ml.) and the suspension
was then heated under refluxing for 4 hrs to give a suspension. The reaction
mixture was cooled to r.t. and the solid was collected by filiration, washed with

20 MeOH, and ether fo give 3-methyi-thiophene-2-carboxylic acid (5- -

{1 ,SJnaphfhyridin—24y!methWene—4~oxo~4,5—dihydro—1 H-imidazol-2-yl)-amide as a
light yellow solid {13.3 mg, 30.5 %). HR-ES {+) m/e calcd for CigHi3Ns0.S (M+H)
* 364.0863, found 364.0862.



MeOH, ether and dried in vacuumat 100C for 3.h to give 2-(2,4-bis 20
trifluoronethyl -benzyl ani no)-5-[ 1, 5] napht hyri di n- 2-yl net hyl ene- 1, 5- di hydr o
- imdazol -4-one as a light yellow solid (21.6 ng, 23.29%. HRES (+) W
calcd for C21H1I3F5N50 (M+H) + 466. 1097, found 466. 1098. WD 2006/ 040052
PCT/ EP2005M9199@005233 Exanpl e 21 3- Met hyl -t hi ophene- 2GE#ERWEPLITL aci d
(5-[1, 5] napht hyridi n-2-yl net hyl ene-4 oxoxg, 5-di hydro-1

H i mdazol -2-yl)-amde H N N=CO ' N\ s A suspension of

2- am no- 4- oxo- 4, 5-di hydro-i m dazol e- 1ggahpeeg i ¢ acid benzyl ester (93.2
nmg, 0.40 mmol), 3-nethylthiophene-2-carboxylchloride (64.0 ng, 0.40 mmol)
and K2CO3 ( 83. 02-{RMetbyBienaytaninpRS-4t8nephthyiilm-Z-yingthylenad 5-tibgted t 0
refl ux under argon for imitazolduies gomponnd withithifueweatstioracid xt ure was
partitioned between Et OAc and water. The organic |ayer was dried over
Na2SO4 1o and concentrated to give a soly 112 mg) which was purified by
colum (Biotage 40S), eluted with 50 % /Et OAc to give

2-[ (3- et hyl -t hi ophene- 2- car bonyl ) -

am noj - 4- oxo- 4, 5-di hydr o-i m dazoi qu<car boxyl-Lg agid benzyl ester as a
white solld(450ng, 3.7 9%. T xtureM

2-[ (3- et hyl -t hi ophene- 2-car bon9 m no] 4-oxo0-4,5- 15

di hydro-i m dazol e-1 -carboxylic aci ester (42.0 ny, 0.12 nmol),

1, 5- napht hyri di ne- 6- car boxal dehyde , 0.12 mmol) and iPrOH (5. Om)
ina 25-nmL round bottomflask was a
suspensi on

5 A suspension of 2-amino-4-oxo-4,5-dihydro-imidazole-1-carboxylic acid
benzyl ester (93.2 mg, 0.40 mmol}, alpha-bromo-o-xylene (74.02 mg, 0.40 mmol)
and KzCO0s5 (166.0 mg, 1.20 mmol} in acetonitrile (10 mL) was heated to refiux
under argon for 1 hr. Cool to rt,, the reaction mixture was partitioned between
EtOAG and water, The organic layer was dried over Na,SO4 and concentrated to

10 give an oif which was purified by preparative TLC, eluted with 50 % nHex/EtOAc
to give 2-(2-methyl-benzylaminc)-4-oxo-4,5-dihydro-imidazole-1 -éarboxylic acid
benzyl ester as a white solid (58.0 mg, 42.9 %).

To a mixture of 2-(2-methyl-benzylamino}-4-oxo-4,5-dihydro-imidazole-1-

carboxylic acid be'nz'ylr ester (65.0 mg, 0.16 mmol), 1,5-naphthyridine-6-

15 carboxéldehyde {28.5 mg, 0.18 mmol} and iPrOH {(5.0mL} in a 25-ml. rourid

- bottom flask was addéd piperidihe {0.05 mL) and the suspension was then
heated under refluxing for 10 hrs 0 give a suspension. The reaction mixiure was
oooted to r.t. and concentrated to dry. The residue was then purified by RP-

~ HPLC to give 2-(2-methyi-benzylamino}-5-1,5]naphthyridin-2-yimethylene-1,5-

20 dihydro~irﬁidazol~4~oné; compound with trifiuoro-acetic acid as a light orange
sofid (15.8 mg, 20.9 %). HR-ES (+) m/e caled for CaohizNsO (M+H) * 844.1506,
found 344.1506.



was then heated under refluxing for 4 hrs to give a suspension. The
reaction mxture was cooled to r.t. and the solid was col |l ected by
filtration, washed with 20 MeOH, and ether to give

3- et hyl -t hi ophene- 2-carboxylic acid (5 :

[ 1, 5] naphtRyghidionnds Y! met hyi ene- 4- oxo- 4, 5-di hydro-1 H s Alez0)s:45.¢! ) - am de
as a light yellowsolid (13.3 ng, 30.5 %9. HR-ES (+) n?lé cal%(al%¥1§r

C13Hi 3N502S (Mt-H) + 364.0863,: found 3B4. 0862. WD 2006/ 040052
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2- (2- Met hyl - benzyl ani no) - 5-[ 1, 5] naphtE%3mRIEZ3. >_ y| et hyl ene- 1, 5- di hydr o-
I ?Iiizcca)l - ﬁ- one; %‘E@@%ﬂ%‘%@%ﬁmr{dﬁiﬁ%Réﬁﬁﬁﬁi&ﬁ%%e%ﬁegm Bdifydro- N/ O
2- am no- 4- oxo- 4, 5-di hy‘ro-l n%h%fg?%’l TPYA V(‘)'Q')}Itﬁr%uoargageuggﬁ'gyl ester (93.2
ng, 0.40 mmol), al pha-brono-o-xylene (74.02,ng, 0.40 nmmol) and 1(2CC3

(166.0 ng, 1.20 nmol ) in acetonitrile ( nL) was heated to reflux wunder
argon for 1 hr. Cool to rt., the reacti } Xxture was partitioned between
Et OAc and water. The organic |ayer was d over Na2SO4 and concentr at ed

nHex/ Et OAc to give

2- (2- met hyl - benzyl am no) - 4- 0x0-&F
benzyl ester as a white solid (58.
2- (2- et hyl - benzyl am no) - 4- oxo- 4, 5- diy o-yym dazol e-1- carboxylic acid
benzyl ester (55.0 ng, 0.16 nmol ), 1, hyri di ne-6 15 carboxal dehyde
(28.5 ny, 0.18 mml) and zZProH (5.0m)~in™ 25-m - round bottom flask was

added pi peridine (0,03 M sdon® 3 Ao 3SBH L iR a3 Rich A 1-carboxyic acid
benzyl ester (83.2 mg, 0.40 mimol), alpha-bromo-p-xytene (74.02 mg, 0.40 mmol)
and KoCOj3 (83.01 mg, 0.60 mmol) in acetonilrile (8 mL) was heated to réﬂux
under argon for 2 hrs. Cool to r.t., the reaction mixture was partitioned between
EtOAc and water. The organic Iayér was dried over Nap,S04 and concehtrated io

10 give an oit (140.0 mg) which was purified by preparative TLC, eluted with 50 %

nHex/EtOAc to give 2:(4-methyl-benzylamino)-4-ox0-4,5-dihydro-imidazole-1-
carboxylic acid benzyl ester as a white solid (57.0 mg, 42.3 %).

to to give an oil which was purifiﬂc_ag<"b prepi:;agfe TLC, eluted with 50 %

Nhydro-i f dazdobe-| - carboxylic acid
| ngy 42.9 %. To a mixture of

To a mixture of 2—(4—methyl-benzylamino)‘—tlaoxo-4,5—dihydro~imidazole-1 -
carboxylic acid benzyl ester (55.0 mg, 0.16 mmol), 1,5-naphthyridine-6- _

15 carboxaldehyde (28.5 mg, 0.18 mmol) and iPrOH (5.0mL) in a 25-mL round
bottom flask was added piperidine (0.05 mL} and the suspension was then
heated under refiuxing for 6 hrs to give a suspension. The reaction rﬁixture was
cooled fo r.t. and concenirated io dry. The residue was then purified by RP-
HPLC to give 2-(4-methyl-benzylamino)-5-[1,5]naphihyridin-2-yimethylene-1,5-

20 dihydro-imidazol-4-one; compound with trifluoro-acetic acid as a light orange
solid (11.0 mg, 15.0 %}. HR-ES (+) m/e calcd for CaoM7NsO (M+H) * 344.1508,
fouﬁd 344.1505. .



heat ed under refluxing for 10 hrs to give a suspension. The reaction

m xture was cooled to r.t and concentrated to dry. The residue was then

purified by RP- HPLC to give

2- (2- et hyl - benzyl am no) - 5-[ 1, 5] napht hyri di n- 2-yt net hyl ene-1,5 20

di hydr o- i malameb4ods2one; conpound with trifluoro-aceticratikgrasodrisi ght

orange solid (15.3 ng, 20.9-%9. HRES (+) W caiod for C20HL7N50O ( MtH)'

344.1506, found 344.1506. WO 2006/ 040052°9PCT/ EP2005/ 010716 - 35 Exanpl e
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2-(4- Met hyl - benzyl ani no) - 5- [ 1, 5] napht RETRIE2%>_v| et hyl ene- 1, 5- di hydr o-

i m dazoi - 4-one; SeIAROYRSLNIERNkabdiN R RS hhShBgHdinl2-yinfbihyiBre s F 0 O

N1 -4 Ns A suspenrfingitofhidazoi-4-one; compound with trifluoro-acetic acid

2- am no- 4- oxo- 4, 5-di hydro-i m dazol e- 1-carboxylic acid benzyl ester (93.2

ng, 0.40 mmoi), al pha-brono-p-xylene (74.02/ny, 0.40 nmmol) and K2CO3

(83.01 ng, 0.60 nmol) in acetonitrile ( \ was heated to reflux under
)

argon for 2 hrs. Cool tor.t., the reac m xture was partitioned
between EtOAc and water. The organic, | 3 s drjied over Na2SO4 and
concentrated to io give an oil (1%0. ngy ' purified by
preparative TLC, eluted wth 50 Hey/ Et CAc t e

2- (4- et hyl - benryl am no) - 4- oxo- vdl hydr o-i m dazoPe-1 -

5 A suspension of 2-amino-4-oxo-4,5-dihydro-imidazole-1-carboxylic acid
benzyi ester (93.2 mg, 0.40 mmol), 2,4-dimethylbenzylbromide (79.64 mg, 0.40
mmol) and KzCO3 (83.01 mg, 0.60 mmol) in acelonitrile (8 mL) was heated to

“reflux under argon for 45 min. Partition -betweén EtCAc and water {o give 4
suspension. Filier off the solid to give 2-(2, 4-dimethyl-benzylamine)-4-oxo-4,5-
10 dihydro-imidazole-1-carboxylic acid benzyl ester {35.0 mg). The filrate was
' separéted, dried to give an oil which was puriﬁéql by breparativé TLC, eluted with
50 % nHex/EtOAc to give 60.0 mg of 2-(2, 4-dimethyl-benzylamino)-4-oxo-4,5-
dihydro-imidazole-1-carboxylic acid benzyl ester as a white solid (total yield: 95.0
mg, 67.7 %).

15 ' To amixiure of 2-(2, 4~dimethyl-benzylam§no}-4«oxo-4,5~dihydro—
imidgzole-1 -carboxyiic acid benzyl ester (56.0 mg, 0.16 mmol), 1,5-
naphthyridine-6-carboxaldehyde (28.5 mg, 0.18 mmol) and iPrOH (5.0iL) in a
25-mL round bottom flask was added pipetidine (0.05 mL) and the suspension
was then heated under refluxing for 6 hrs to give a suspension. The reaction

20 mixture was cooled to r.i. and conecentrated to dry. The residue was then purified
by RP-HPLC to give 2-(2, 4-dimethyl-benzylamine)-5-[1,5}naphthyridin-2-
yimethylene-1 -,5-dihydro—imidazol»4—one ; compound with trifluore-acetic acid as a
light orange solid (14.3 mg, 19.0 %). HR-ES (+) m/e caled for CaHigNsO {(M+H)*
858.1663, found 358.1663. '



carboxylic acid benzyl ester as a white solid (57.0 ng, 42.3 %9. To a

m xture of 2-(4-nethyl-benzyl am no) - 4- oxo- 4, 5-di hydr o-i m dazol e-1 -
carboxylic acid benzyl ester (55.0 ng, 0.16 muol), 1,5-naphthyridine-6 is
car boxal dehyde (28.5 ng, 0.18 mml) and i PrOH (5.0nL) in a 25-n - round
bot t om f | awio 2essedgied pi peridine (0.05 nl-) and the sysRARSIHQBMAS then
heat ed under refluxing for 6 hrs to give a suspension. The reaction
mxture was cooled to r.t and concentratéf-to dry. The residue was then
purified by RP- HPLC to give’

2- (‘4- met hyl - benzyl anmi no) - 5-[ 1, 5]naphtg§ﬁpgkﬁg% yl met hyl ene-1 ,5 20

di hydro-i m daz Wé Joght

orange solid (@5(211—4\6&%)(3(115 0 ﬂﬁnﬂ;{%Eﬁg}hh‘éﬁ@fleﬁfgh?%Pﬁ%%H%sﬂgﬁé () MtH)  +

344. 1506, . found 344.1505. . 25 WD 20061040052 PCT1EP20051010716 - 36

Exanple 24 2-(2; 4-Dinmethyl-benzylam no)-5-[1,05}

napht hyri di n- 2-yl met hyl ene-1, 5- di hydr o-i magol - 4- one; conpound with

trifluoro-acetic acid NFO F~// ON N~ N 5 A suspension of

2- am no- 4- oxo- 4, 5-di hydro-i m dazol e-1-carbgxylic acid benzyi ester (93.2

ng, 0.40 mmol), 2,4-dinethyl benzyl br r_l%(ge (79.64 ng, 0.40 mmol) and K2CGCs

(83.01 ng, 0.60 mmmoi) in acetonitril m-) was heated to reflux under

argon for 45 mn. Partition betwe c and water to give a suspension.
Filter off the solid to give 2-(2, 4-di rrq‘;hy\-\benzyl am no) - 4- oxo-4, 5

. ~ .

5 A suspension of 2-arnino-4-oxo-4,5-dihydro-imidazole-1-carboxylic acid
benzyl ester (93.2 mg, 0.40 mmol), 4-methoxybenzylchloride (56.24 mg, 0.40
mmofl) and Hunig's base (77.40 mg, 0.60 mmol) in acetoniirile (6 mL) was heated
to reflux under argon for 13 hrs. Cool to 1.t., the reaction mixture was partiﬁéned
between EYOAc and water. The organic layer was dried over Na,SO, and

10 concenirated to give an oll which was purified by prepéraﬁve TLC, eluted with 50
% nHex/EtOAc to give 2-(2-methoxyl-benzylamino)-4-oxo-4,5-dihydro-imidazole-
“1-carboxylic acid benzyl ester as a white solid (60.0 mg, 42.5 %).

To a mixture of 2-(2-methoxyl-benzytamino)-4-oxo-4,5-dihydro-
~imidazole-1-carboxylic acid benzyl ester (55.0 mg, 0.16 mmol), 1,5-

15 naphthyridine-6-carboxaldehyde (28.56 mg, 0.18 mmol) and iPrOH (5.0mL) ina
25-ml round bottom flask was added pipetidine (0.05 mL) and the suspension -
was then heated under refluxing for 6 hrs to give a suspension. The reaction
mixiure was cooled o r.t. and concentrated to dry. The residue was then purified -
by RP-HPLC to give 2-(2-methoxyi-benzylamino)-5-[1 sSinaphthyridin-2-

20 yimethylene-1,5-dihydro-imidazol-4-one; compound with trifluoro-acetic acid as a
Tight drange solid (8.0 mg, 14.3 %). HR-ES (+) m/e calcd for CopgHiNsOo{M+H) ¥ |
360.1455, found 360.1456 (MHY). '



10 di hydro-i m dazol e-1-carboxylic acid benzyl ester (35.0 ng). The.
filtrate was separated, dried to give an oil which was purified by
preparative TLC, eluted with 50 % nHex/EtOAc to give 60.0 ng of 2-(2,

" 4-di net hyl - benz Ianlno) 4- 0x0- 4, 5- di hydro4m dazol e- 1- car boxylic acid
benzyl est¥P 2400 1o solid (total yield: 950 ny, EFTFPASSAWTMNi xt ure
of 2-(2, 4-dinethyl-benzyl am no) -4-oxo0-4g5-di hydro-

i m dazol e-1-carboxylic acid benzyl ester (56.0 nig, 0.16 mol), 1,5-

napht hyri di ne- 6- car boxai dehyde (28.5 Hamamgle 28 nmol.) and IPrOH (5. OrhL) in
a 25-m- round bottomflask was added pi peri di ne %8’05 m.) and the
suspensi on ms2ﬂﬁﬂi¢tm-§ﬂﬂﬁweﬂ?¥f%m [%8lpaph stdtrb2ggroethx!ene~
suspensi on. The reaction 20 m xfl@ré&ihyde-pddazohdane .t and concentrated to
dry. The residue was then purified by RP-HPLG t o give 2-(2,

4- di met hyl - benzyl am no) - 5-[ 1, 5] napht hyri di n-2

yi met hyl ene- 1, 5-di hydro-i m dazol -4-one; c
acid as a light orange solid (14.3 ny, 19
C21H19N50 (M+H) + 358. 1663, found 358. 1663
PCT/ EP20051010716 -37 Exanple 25 N=(
2- (4- Met hoxyl - benzyl am no)-5-[1,5 mhyri di n-2-yl net hyl ene-1, 5-di hydr o-
i mdazol-4-one OG- NONNN 5 A suspension of

2- am no- 4- oxo- 4, 5- di hydro-i m dazol e- | N ic acid benzyl ester (93.2
nmy, 0.40 mml), 4-methoxybenzylchlorid [(5 . my, 0.40

nd wwth triifluoro-acetic
. HRRES (+) We calcd for
WO 2006/ 040052

5 A suspension of 2—amino—4~oxa—4,5~dihydfo—imidazoie~1-carboxyﬁc acid
benzyi ester (93.2 mg, 0.40 mmofl}, 4-methoxy-3-methylbenzylchloride (68.3 mg,
0.40 mmol} and K>CO;3 (83.01 mg, 0.60 mmol) in acetoniirile (6 mL) was heated
to reflux under argon for 3 hrs. Cooled to r.t., the reaction mixiure was partitioned
between EtOAc-and water. Th‘e organic layer was dried over Na,SO, and

10 conhcentrated io give a semi-solid residue 163 mg) which was purified by
. preparative TLC, eluted wit_h 5 % MeOH in CHoCl; to give 2-(2-methoxyl-4-
methy-benzylamino)-4-0xo-4,5-dihydro-imidazole-1-carboxylic acid benzyl aster
as a white solid (60.0 mg, 41.0 %): | i

To a mixture of 2-(2-methoxyl-4-methyl-henzylamino)-4-oxo-4,5-dihydro-

15 imidazole-1-carboxylic acid behzyl ester (73.5 mg, 0.20 mmol), 1,5-
naphthyridine-6-carboxaldehyde (47.5 mg, 0.30 mmol) and iPrOH (5.0mL) ina
25-mL round botiom flask was added ,pipeﬁdin-e (0.05 mL) and the suspension
was then heated under refluxing for € hrs to give a suspension. The reaction
mixture was cooled to r.t. and concendrated fo dry. The residue was then purified

20 by RP- HPLC to give 2—(2—meth0xyl-4-methyl—benzylammo)-5-[1 Slnaphthyricin-2-
yimethytene-1,5-dihydro-imidazol-4-one; compound with trifluoro-acetic acid as a
light orange solid (20.4 mg, 27.3 %). HR-ES (+) m/e calcd for CagHy7Ns0, (M+H)*
360.1455, found 360.1456.



mol ) and Hunig's base (77.40 ng, 0.60 mmol) in acetonitrile (6 nL) was
heated to reflux under argon for 13 hrs. Cool - to r.t., the reaction
m-xture was partitioned between Et OAc and water. The organic |ayer was
dried over Na2SO4 and 1o concentrated to give an oil which was purified by
prepar at i vwoRhdSoamszit ed with 50 % nHex/ Et OAc t o Qi ve pCT/EP2005/010716

2- (2- met hoxyl - benzyl am no - 4-oxo-4, 5-di hydro-i m dazol e- 1-carboxylic acid
benzyl ester as a white solid (60.0 ng, 4295 % . To a mixture of

2- (2- met hoxyl - benzyl am no) - 4- oxo- 4, 5-di hydr o-_, i m dazol e- 1- carboxylic acid
benzyl ester (55.0 ng, 0.16 mol), l,g—i-'éﬂL?a%th hyri di ne- 6- car boxal dehyde

(28.5 ng, 0.18 mml)-lm - i sk was

added pi peridine (0.05 asnﬁ)and the@%hémgﬁgftla%%@ag&ur{dﬁ‘éﬂﬁh {’éng

refluxing for @ewpgfwd@wwua?t@agbm@ém@tﬁpwmaﬁ@a@tTfemexqmbfme vvas cool ed
tor.t. and CO@ﬁéﬁm’id’o@ @awa@s@vsvwh&hﬁ,nwﬁa@ku@emtéaw {mm e @thpolafRP- HPLC

t 2-(2-neth b ht h dj 20
y?mg![ \@ en(e inécm?ﬁ§aﬁ%%nﬁf¥’83€‘ &étgﬁ&: E‘"cJ ﬂ%p ﬁ'&\ﬂ“l‘i‘?%ﬁ%?‘(ﬁ‘ﬁ“&n acetic add
as a |ight or anrljbitesbCDE1/CYcldx Brgctivityl wah 89 valldis-dEBsé H)an\io pRtl athid or

C20H17Ns O2( M%f@%ﬁ%@@m eIIIQ:H' 9‘%85 %gmgaég’r%s( b heavi® %9%@’(9)49195%0% B.

PCT1EP2005/ 01
2 (4 Met hoxyl - 3- et h I-benzyl ani no) - El 5] napht hyri di n- 2-yl net hyl ene-
5-di hydr o- i ni dazol ydeierming inhikjting oL CDIS ﬁcwlty,Nelther FiashPlate™ (NEN™-Life

Science Products) assay or HTRF assay was performed. Both types of kinase

10 assays were caried out using recombinant hurnan CDK1/Cyclin B complex.
GST-cyclinB (GST-cycB) and CDK1 ¢DNA 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 compiex was
purified on glutathione Sepharose resin {(Pharmacia, Piscataway, NJ) as

15 previously desctibed (Harper, J. W. et al. Cell 1993, 75, 805-816). . A 6x-Histidine
tagged truncated form of retinoblastomna (Rb) protein (amino acid 386-928) was
-used as the substrate for the CDK1/Cyclin B assay (the expression plasmid was
prowded by Dr. Veronica Sullivan, Department of Molecular Virology, Roche
Research Centre, Welwyn Garden City, United Kingdom). The Rb proteinis a

. 20 natural substrate for phosphorylation by-CDK1 (see Herwig and Strauss Eur. J.

Biochem. Vol. 248 (1997) pp. 581-601 and the references cited therein). The
expression of the 62Kd protein was under the control of an IPTG inducible
promoter in an M15 E. eoli strain. Cells were lysed by sonication and purification
was carried out by binding lysates at pH 8.0 to a Ni-chelated agarose column

25 pretreated with 1 mM imidazole. The resin was then washed several imes with
incrementally decreasing pH buffers to pH 6.0, and eluted with 500 mM
imidazole. Eluted protein was dialysed against 20 mM HEPES pH 7.5, 30%
glycerol, 200 mM NaCl, and 1 mM DTT. Purified Rb fusion protein stocks were
quantitated for protein concentration, aliquoted, and stored at -70°C.

30 For the FlashPlate kinase assay, 96-well FlashPlates were coated with
Rb protein at 10 pg/mi, using 100 yi per well. Plates were incubated at 4°C
ovemight or at room temperature for 3 hours on a shaker. To control for
nenspecific phosphotylation, one row of wells was coated with 100 pil/well



5 A suspension of 2-am no-4-oxo0-4,5-di hydro-i m dazole- 1 -carboxylic acid
benzyl ester (93.2 ngy, 0.40 mmol ), 4-nethoxy- 3- nethylbenzylchlorlde (68.3
ng, 0.40 moi) and K2CO3 (83.01 ny, 0.60 moi) in acetonitrile (6 rnL)
was heated_ to reflux under argon for 3 hrs. Cooled to r.t., the reaction
m xture waSPEAP%ned between Et OAc and water. The Jﬂ&ﬁ?ﬁ“ﬂ“‘a‘?@r was
dried over Na2SO4 and io concentrated to.gpve a sem-solid residue 163 ny)
whi ch was purified by preparative TLC, eluted with 5 % MCH in CHCI 2 to
gi ve 2-(2- net haowtinglbuffer (20 mM HEPES, 0.2 M NaCi). Plates were then washed twice with

met hyl - benzyl a ) e 0yl ' enzyl
ester as a mﬁ%ﬂsbgﬁeﬁé%% 'gwéjé H%Bbé?h@?@%df%r%d%ﬁ% )@anlp%Uﬁgégb%

2- (2- met hoxy| - 4esied ﬁ*;astwmqm Wene-aridgd & thesvallp gl 2 dnal Q@centratlon

i m dazol e- 1- cardeibhsCwats i hmeesﬁa% aﬁc?ﬁmﬁofrm,m Qea%% éH
napht hyri di ne- 6- car boxal dehyde and i Pr

‘a  25-nL rouhd THEtEDRFTMHMIG S- OgaefeBN np?éﬁam%DM DEMATF, 44 é&%
" suspensi on vaniH)eRdReutRéntadSint bﬁéﬁwerta fvercoﬁntb kfat Waredht\éhsB10-fold
suspensi on. The. reagtion e was c or.t. and conc%ntr ted to
Gy The 1 est daboya gy Flatds %efﬁa’%@a‘&ﬁa {908 forgpgralise 01 @ shaker for
- 2-(2- net hoxyl - 48omainbigs- PenmswearaiwashedtopdiirbésaitihtHeywdstiboiHa:; sealed, and

| met hyl 1, t

2ol an a1 i prpthisRhdn TouaeRlschiitn SORBPURG ekt 04 BaPgh, C
C20HL7N502 (1vkIfreve,dgo wasrceﬂbuhnbm%ef amsmspmm%/vomosa measure of
PCT/ EP2005/ 010 fSinhibitidn ox Rl a%u%@ wasd&eﬁqﬁsn@@%&m ﬁ@io the fzm&&lhg fotmilfa: t he

conmpounds of this invention may be confirnmed by a hunb
phar macol ogi cal assays. Lgﬁ exenpllfleg oharnacoIOolcaI
fol 1 ow have been carried’ ot wifh the ¢o A o

I nvention and their salts. The conpounds o ion exhibited

CDK1/ Cyclin B acti Vi jiepdivieht diimpbahirasicdd tol thS vdrhigdcounts gV midih 8 the

15 test duplicates, "nonspecific” refers to the average counts per minute when no

Om_) in

.ssays whi ch
neCHic

CDKUCycIin'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 radielabel under the test conditions deseribed. The value of the inhibitor

20 constant Kiis calculated by the following: Ki = IC50/(1 + [SVKm), where [S] is the
ATP concentration and Km is Michaelis constant.

The Homogeneous Time Resolved Fluorescence (HTRF) kinase assay
was carried out in 96-well polypropyiene plates (BD Biosciences, Bedford, MA).
~ Test compounds were first dissolved in DMSO, and then diluied in kinase assay
25 buifer 1 (25 mM HEPES, pH7.0, 8 mM MgCl,, _1.5 mM DTT, and 162 uM ATP)
with DMSO concentration at 15%. The CDK1/Cyclin B enzyme was diluted in
kinase assay buffer 2 (25 mM HEPES, pH 7.0, 8 mM MgCl,, 0.003% Tween 20,
0.045 % BSA, 1.5 mM DTT, and 0.675 uM Rb protein). To initiate the kinase
reaction, 20 ul of compound solution was mixed with 40 pl. of CDK1/Cydlin B
30 solution in assay plates with final concentraﬁé)n of CDK1/Cyclin B and Rb at 0.1
pg/mi. and 0.225 pM, respectively, and incubated at 37°C for 30 min. 15 pL of
anﬁ—phospho—RE {Ser 780) antibody {Cell Signaling Technology, Beverly, MA,)
was added with a 1:7692 dilution of the antibedy. Incubation wascontinued at



denpnstrates-that all of these compounds were active to inhibit

CDK1/ Cyclin B. To determ ne inhibition of CDKl activity, either

Fl ashPl ateT"" (NENT""-Life Science Products) assay or HIRF assay was
per f or med. wBohdamhooges of kinase 1o assays were carri eg-oedodsmhdids

reconbi nant human CDK1/ Cyclin B conpl ex. GST-cyclinB (GST-cycB) and CDK1
cDNA cl ones in bacul ovirus vectors were -$rovi ded by Dr. W Harper at the

o Fi veTh | nS0G CEap P’ PHa DANGE £ YA b S50 B OF B one. |

Sephar ose r esi ﬁém&'anaawai,es@y S/t taadanti- i—ﬂsh]:)nthsdyl@njug&heﬂwshrﬁ@mscr i bed

(Har per, J. agged
truncat ed for m o) b rg?l nob(z&?@?’%i‘%gng&? ot g%]ey no al_gcd%%&gggeyf
used as the sub$ubaios wasrconhaedpk 7"'@]@( arwﬂ@ré@@ay Lt the compleimsif de pI asm d

Foche Resens chotoioriss (gt Satdn e fﬁ%ﬁﬁe&% L e

proteinis a opolietyienaip! fnginegporgieds bROING! MY} and ieyd GDK1 (see Herwig
and Strauss EUﬂuorésceaniQféh@ﬁéjer\é%xmtgﬁ%@n \ﬁé}%%?\%thﬁ)@ 34PRh =08 Lnfnt he

references cited therel expression of the 62Kd protein was under
the control of % aﬁelf’%"f]aﬁ?ﬁﬁ%&o’?’% promoter in an M5 E. coli strain. bells
were | ysed by sonication and purification was carried out by binding

| ysates at pH 8.0 td\ixaiMes ehwtieg COKYGarivsR aciyityiiat Aplied Booepbediswit h 1 mM
i m dazol e. e §ﬁ§]g t t ally
decr easi ng E)-dll Lrﬁaﬁjgj}gﬁgﬁéﬂﬁ%%%]ﬁgn Eﬁlom dbgﬁ@otghrw td &%@‘8 . Eluted
protein was di My Qﬁg’sfPfWWaﬂElﬂES“%PﬁfP“BWS 30% glycerol, 200 nM
NaCl, and 1 mM DTT Purlfled Rb fusion protein stocks were quantit.ated
for protein concentration, aliquoté&damgied s{oredgat) - 7PC. so For the

Fl ashPl ate kinase assay, 96-wel| FlashPlates were coat bd with Rb protein
at 10 pgWr , using 100 pl per H—Ffates—yereg &gubated at 4C  overni ght
or at roomtenperature for 3 hours on a shaker. "To confrol for

nonspeci fi ¢ phosphoryl ation, onge—+row of wells was coated with 100 pWwel |
, , 8 0.2791
12 - 0.0317

16 1.1764

20 0.7350




WD 2006/ 040052 PCT/ EP2005/ 010716 -40 coating buffer (20 mM HEPES, 0.2 M
NaCl ). Plates were then washed twice with wash buffer (0.01%ween 20 in
phosphat e- buf fered saline). Conpounds to be tested ("test compounds")
were added to the wells at 5x final cggcentration. Reactions were
initiated by imredi ate addition of 40 pl reaction mx (25 mMs HEPES, 20
mM MyCl 2, @:80B% Tween 20, 2nM DTT, 1 pM ATP, 4 nM 33P- ATP) and a
sufficient ;anou Vi i counts that were at |least 10-fold
above back&founggcﬁ%ﬁgéd?v\gr?ée&"ﬂlél\égat ed at roomtenperature on a shaker
for 30 mnutes. Plates were washedHfour tines with the wash buffer,

seal ed, and counted on the TopCou ~d%intillation counter (Packard

I nstrunent Co., Downers io Go L]. The percent inhibition of Rb
phosphoryl ati on, which is a surg& of the inhibition of CDK activity,

was det erni ned according toGhe 'l owi ng fornmulqg: 100 x 1 - test
conpound - nonspecific total - n |nspeci fic where®"test conpound” refers to
t he average counts per ninute of N\s est duplicates, "nonspecific"
refers to the average counts per mjhuteé|[when no CDKi/Cyclin B etc., was

added, and "total" refers to the awer counts per mnute when no
conpound was added. The | C50 val ue i s“theNconcentration of test conpound
t hat reduc%(smtg% 50% t he protein-kinase induced incorporation of the

r adi ol abel P the test conditions described. The value of the inhibitor
20 constant |i iy calicg-ated by the followi ng: Ki =1C501(1 + [SJKn), where
[S] is the ATP _concentration apd Kmis. M chaelis constant. The
Homogeneous Ti m&YResdf @Wn@%ﬁ%ﬁﬁ"é" thergeeye «qngistiag gklygjogapas carri ed

out in 96-wvell polarRIenyEBeowraigs, I0WE? dikeagci ences, Bedford, MA). Test
conpounds were fi r?t i%solq\_/ﬁgl in O._and then diluted in kinase assay
25 buffer 1 (25 rviQuEsEY! sEEOR- @AM e CEOMR A BFfrand 162 pM ATP)

Rs is a member selected from the group consisting of hydrogen, lower
alkyl, cyclolower alkyl containing from 3 to 6 carbon atoms
R

5

and :

R, is a member selected from the group consisting of hydrogen and
lower alkyl; _ |
X is a member selected from the group consisting of lower alkylene,

hydroxy-lower alkylene, cycloloweralkylene, and mono- or di-halo

lower alkyiene,
Ra is

| R

5

R

6

@
z is a member selected from the group consisting of an aryl

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



wi th DMSO concentration . at 15% The CDK1/Cyclin B enzyne was diluted in
ki nase assay buffer 2 (25 mM HEPES, pH 7.0, 8 mM MyC 2, 0. 003% Tween 20,
0.045 % BSA, 1.5 mM DTT, and 0.675 pM Rb protein). To initiate the kinase
reaction, 20 liL of conpound solution was m xed with 40 L of CDK1/Cyclin B
30 solution in assay plates with final43concentrati on of CDK1/ CyclinB and
Ro at 0.1 pg/nL and 0.225 pM respectively, and incubated at 3720 for 30
mn. 15 1JL of anti-phospho-Rb (Ser 780) antibody (Cell Signaling
Technol ogy, Beverly, M) fwasthedgesb vorsistiag bf #6@2ndiitrodencamdafuifihe
anti body. | ncubation was c%rati nued at WO 2006/ 040052 PCTI EP2005/ 010716
-41 37-C for 25 mn, after wﬁlich LANCE Eu-WL. 024 | abel ed anti-rabbit 1gG
(1 nM  PerkinEl mer, Velles 2y;6Mamimnel hetbroatbraatnnghodisimenirsgatied t o
Sur eLi ght- Al | ophucocyani n 2(2(9(% rn|\4t Per k‘i nEidger Vel | esl e%., Mﬁ%f wer e added
to the wells. |ncubation VR CSPREEHCEPIIPIHNE GrouR A REING® min. At the
conpl etion of the 5 incubatoxpgen, 3Gifilandofitregeact i on m xture was transferred
to fresh 384-wel | ack palystyren | at es m | ncor por at ed, Comi ng,
NY) and read on lia? I res@é%{n qucgenﬂggglgﬁeé%%gk@gpéqqp&?nmw Pngt h of
340 nm and eni ssion wavel éwgtdxyofyd6By/6asr alkgl, Heidrogehliewes iR Ng
CDK1/ Cyclin B activity thalth %ogl i edrﬂto conpqunds E’f 1o the subject matter
of this invention ranges fI8MIsBoRi g N g ouier 20960 pM  Speci fi ¢
data for sone exami asinteger&enf otd Dvsd Exanple K (pM 4 4.6729 8 0.2791
12 0.0317 16 1.1764 . ZO.Q. 73§0 .

p is an intéger from { to 6; and

pharmaceutically acceptable salts thereof.



-42- Cainms: 1 A conpound of the formulal H NRL OY NN wherein Y is
-S; R is a nenber selected fromthe group consisting of hydrogen, |ower
al kyl', cyclo |lower alkyl, |ower al koxy lower alkyl, -C(O O [CH2CH2Q P R4,
-C(O-R3 and R2-(X).-; R3 is a nmenber selected fromthe group consisting-
of hydrogen, |ower alkyl, cyclolower alkyl containing from3 to 6 carbon
atons R5 Rs and R4 is a nenber selected fromthe group consisting of

Consi ating o 1 ongre GIEHHBAE! S VBRSNSt PN,  cyel ol over al kyl ene.
and mono- or3.di - iBheocorhmumt oflclith @nverier&ia sall ddmpobdiss @ menber sel ect ed
fromthe group consi i&"nﬂ%—gﬁ& Hagﬁtﬂfﬁdin-2-.yimethylene—thiazol—4—one.
4. The compound of claim 1 wherein said
Ry is ~-C(O)O-{CH,CH-01,-R,
The com-pound of claim 4, wherein p is 0.
The compound of_ 5 wherein said compound is
(51 ,5]naphthyridin—2—ylmethylené-4—oxo—4,5~dihydro-thiazo]-2—y])—
carbamic acid tert-butyl ester.
1. The compound of claim 1 wherein R, is Ry-(X),-.

The compound of claim 7 wherein is phenyl.
The compound of claim 8 wherein n is 1.
10. The compound of claim 9 wherein X is cyclolower alkylene.
11.  The compound of claim 10 wherein said 6yclolower alkylene is
cyclopropylene.
12. The compound of claim 11 wherein Rs and R are hydrogen.
13. The compound of claim 12, wherein said compound is
5-{1,5]naphthyridin-2-ylmethylene-2-(2-Phenyl-cyclopropylamino)-
thiazol-4-one.

14. The compound of claim 9 wherein X is lower alkylene.

15.  The compound of claim 14 wherein Rs is a member selected from the
group consisting of hydrogen and lower alkyi and R; is halogen.



ring, a 4 to 6 nmenbered heterocycl oal kyl ring containing from3 to 5
carbon atons and froml to 2 hetero atons selected -43- fromthe group
consi sting of oxygen, nitrogen and sulfur, and a 5 or 6 nenbered

het eroaromatic ring containing from1l to 2 hetero atons selected fromthe
group consisting of oxygen, sulfur agpg-nitrogen; R5 and R6 are '

i ndependently sel ected fromthe group consisting of hydroxy,

hydroxy- | ower al kyl, hydrogen, |ower alkyl, halogen, perfluro-I|ower alkyl
and | ower a5KoXYhe Bompodil bfHiA@eErs, fwhersinls4i@ cémpamehig i s an integer fromO
to 6; and _pharmaceutically acceptahle salts there -44- 2. The conpound

; .t of . -44- .
of cl ai m 12vR&hBrbmethd-bepayianing)->-[3.Slnprbthyddipsayiaetyieredhigze-4nher ei n
sai d conpoypd i s 2-am no-5-[1, 5] napht hyri di n-2-yl net hyl ene-t hi azol - 4- one.
4. The conmpound_of claim 1l wherein said R_is -C(OO[CHZCHZO P R4 5. The
conpound ofl7cl aThe 2omRREILefRIFm 15, wherpin $Hd CBBRPUIME of 5 wherein said -
conpound i 9_[o_(3 uor_o~phenyl?—ethylamino}—s—[1 ,5Inaphthyridin-2-yimethylene-thiazol-4-
(5-[1, 5] napht hyri di n- 2-yl net hyl ene- 4- oxo- 4, 5-di hydr o-t hi azol - 2-yl) -
carbanic aflM@ tert-butyl ester. 7. The conpound of claim1l wherein R is
RZ-(X), . 8g. Thengesmpsind & cidihdd Siwhelie sl Rofnpbsnd Bheny! .

2-(2-chloro-benzylamino)-5-[1,5]naphthyridin-2-yimethylene-thiazol-one.
19.  The compound of claim 14, wherein
Rs and Rg are halo.

20.  The compound of claim 19, wherein said compound is



9. The conpound of claim8 wherein nis 1. 10. The conpound of claim?9
wherein X is cyclol ower alkylene. 11. The conpound of claim 10 wherein
said cycl ol ower al kylene is cyclopropylene. 12. The conpound of claim 11
wherein R5 and R6 are hydrogen 13. The conpound of claim 12, wherein

- said conpound is - 46 -

5-[1, 5] napht hyri di n- 2-yl net hyl ene- 2- ( 2- Phenyl - cycl opr opyl am no) -

t hi azol - 4-one. 14. The conmpound of claim9 wherein X is | ower alkyl ene.
15. The coRfdwhtbrof-fuoed-berzylanties)di-H  Heapshyiidireylancteyineethisdolf4-om t he
group conspsiing of hydrogen and [ ower alkyl and R6 is hal ogen. -45- 16.
The conpound of claim 15, wherein said conpound is

2-(2- chlor616 mdhi gbmipenxy biekiino)2, sihilein baidshmippundlisn- 2- ylnethylene thi azo

|2- [-2 ?gefl u ?EE%E%%&FBP&F%%@M%%]%I% %%ﬁrp%yr |eg| é}%&ﬂré?rglt%yl ene-thiaz

ol -4- one.od8. The conpound of claim 15, wherein said conpound is

2- (2-chl or92benﬁyljegg}qr&%néil{&a@]émw ri din-2-yl met hyl ene-t hi azol - one.

19. The coitpoun rern and R6 are hal o. 20. The conpound
of claim 19, wherei ai d conpound is - 46 -
2-(3-chloro-4-fluo hbenzyl a th | ene-thi azo

| -4- one. 21. The conpoun tgrc)grom%t{f a'“‘x%?:{gﬁ’n‘ %’r‘%'b%%%a ogs

selected from the group conS|st|ng of oxygen, nitrogen and sulfur.
23. The compound of claim 22, wherein said heteroaromatic ring contains 1

heteroatom.
24. The compound of claim 23, wherein said heteroatom is sulfur.
25. The compound of claim 24, wherein

Rs and R; are selected from the group consisting of hydrogen and
lower alkyl.
26.  The compound of claim 25, wherein said compound is
5-[1,5]naphthyridin-2-yimethylene-2-[(thiophen-2-ylmethyl)-amino]-thiazolone.
27. The compound of 25, wherein said compound is
2-[(3-methyl-thiophen-2-ylmethyl)-aminol-5-[1,5lnaphthyridin-2-yImethylene-
thiazol-4-one.
28.  The compound of claim 22, wherein said heteroatoms can only be
nitrogen.

29. The compouhd of claim 28, wherein



2- (2-chl oro-4-fluoro-benzyl am no) - 5-[ 1, 5] napht hyri di n- 2-yl net hyl ene-t hi azo
| -4- one. 22. The conpound of claim7, wherein P is a heteroaromatic ring
containing from1l to 2 heteroatons selected fromthe group consisting of
oxygen, nitrogen and sulfur. 23. The conpound of claim 22, wherein said
het eroaromatic ring contains 1 heterddtom 24. The conpound of claim 23,
wherein said heteroatomis sulfur. 25. The conpound of claim 24, wherein
R5 and R6 are selected fromthe group consisting of hydrogen and | ower

al kyl . 26. The conpryard Rf arel indepcpBentyriasied fsan thecgnopp enokistisg of

5-[1, 5] naph ridin-2-vl yl ene-2-[ (t hi ophen-2-yl met hyl ) -am no] -t hi azol o
ne. 27. Tﬁggcgﬁgs\ﬂ%%"%{g%f) wherein said conpound is

2- [ (3- met hyE0: t hiThphlempauyd nitlaiy 29, avhiensh s5id[cbmpound is

5] napht hyri.dinh- 2-vl net hyl.ene- ..t hi azol - 4z - Jhe co und of claim 22,
wher ei n sai2&@:’&%%&58’(%%%'26@%66“%'§/ @O]—%Eﬁgga%rﬁgyrwf?ﬁ%&ﬁﬁ%%und of claim
28, wher ei nhiadd4-dfe. and R6 are independently selected fromthe group

consi sting of hydrogen and |ower al kyl. 30. The conpound of claim 29,
wherein said conpound is ‘

2-[ (5- et hyl - pyrazi n-2-yl net hyl ) - am no] - 5-[ 1, 5] napht hyri di n- 2-yl et hyl ene-
t hi azol - 4- one.



