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derivatives where the guinoline ring is 2-substituted, which derivatives demonstrates

CDK1 antiproliferative activity and are useful as anti-cancer agents.

Cyclin-dependent kinases (CDKs) are séﬁne—threonine protein kinases that
play crifical roles in regulating the transitions between different phases of the cell-
cvcle, such as the pfogression from a quiescent stage in Gq (the gap between mitosis
and the onset of DNA replication for a new round of cell division} to S (the period of
active DNA synthesis), or the progression from Gz to M phase, in which active mitosis
and cell-division occurs. (See, e.g., the articles compi.led in Science, 274:1643-1677
(1996); and Ann. Rev. Cell Dev. Biol., 13:261-291 (1997)). CDK complexes are
formed through association of a regulatory cyclin subunit {2.q., cyclin A, B1, BZ D1
D2, D3 and E) and a catalytic kinase subunit (e.g., CDK1, CDK2, CDK4, CDKS5 and

CDKB). .As the name implies, the CDKs display an absolute dependence on the

cyclin subunit in order to phosphorylate their target substrates, and different
kinase/cyclin pairs function o regulate progression through specific phases of the

cell-cycle. -

As seen above, these protein kinases are a class of proteins (enzymes) that
regulate a variety of cellular functions. This is accomplished by the phosphorylation
of specific amino acids on protein substrates resulting in conformational alteration of
the substrate protein. The conformational change modulates the aclivity of the
substrate or its ability to interact with other binding partners. The enzyme activity of
the protein kinase refers to the rafe at which the kinase adds phosphate groups io a
subsirate. !t can be measured, for example, by determining the amount of a
subsirate that is converted to a product as a function of ﬁ.me. Phosphorylation of a

subsirate occurs at the active-site of a protein kinase.
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differentiation and migration. Fibroblast growth factor (FGF) and vascutar endothelial
growth factor (VEGF) have been recognized as important mediators of tumor
promoted angiogenesis, VEGF activates endothelial cells by signaling through two
high affinity receptors, one of Whi'Ch is the kinase insert domain-containing receptor
(KDR). (See, Henneguin L. F. et. al. . J. Med. Chem. 45(8):1300 (2002). FGF
activates endothelial cells by signaling through the FGF receptor (FGFR). Solid
tumors depend upon the formation of new biood vessels (angiogenesis) fo grow.
Accordingly, inhibifors of the receptors FGFR and KDR that interfere with the growth
signal transduction, and thus slow down or prevent angiogenesis, are useful agents
in the prevention and treatment of solid fumors. (See, Kiohs W.E. et. al., Current
Opinion in Biotechnology, 10:544 (1999).

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

progression.

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

of the formula:
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2-substituted quinolines The field of this invention

relates to thiazolinone substituted quinoline
der i vat’X Fdewaalkdens Bygaryrivai @lkyieng. gysio-lower alkylene, aryl

2- Substipjbli ARy e icaiboldRIdwer el Rhe ISTRBIONEL ARyierfed iono- o

antiproliferative activity and are useful as ~_
ant i - cafrchalo-lgyneiylepp caminodependientnamense ot dictoney alkyl

are _S.erdrﬂﬁbﬂ&%&%ﬂﬁb@me%%%ﬁo&éﬁﬁ%@&é;_ha_t 5 play
critical roles in‘regulating the transitions between

di fferent phases of the cell-
Rsis
R5 ’

\
)

Ry

(P\

e is an aryl ring; a cycloalkyl containing from 3 to 6 carbon
atoms; a 4 to 6 membered heterocycloalky! ring containing from 3 o &
carbon atorns and from 1 to 2 hetero atoms selected from the group
consisting of oxygen, nitrogen and sulfur; or a 5 or 6 membered
heteroaromatic ring containing from 1 to 2 hetero atoms selected from

the group consisting of oxygen, sulfur and nitrogen;

Rs, Rs and Ry are independently selected from the group consisting of
hydroxy, iower alkyl-suifone, hydroxy-lower alkyl, hydrogen, iower alkyi,
halogen, perfluro-lower alkyl, lower atkoxy, amino, mono- or di- lower

alkyl amino, or when two of the substitfuents Rs, Rg and Ry are

substituted on adjacent carbon atoms on ring ®, these two
substituents can be taken together with their adjacent, attached carbon
atoms to form an aryl ring; a 3 to 6 membered cycloalkyl; a4 to 6

membered heterocycloalkyl ring; or a 4 to 6 membered heteroaromatic
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cycle, such as the progression froma qui escent stage
in GL (the cap between mtosis and the onset of DNA

replication for a new round of cell division
WPtZ

to S
58F} od of active DNA synthesis), or tHRet/EP2005/089927
progression from & to M phase, in which active
mtosis and cell-divisiongccurs. (See, e.g., the
articles conpiled in Science, 274:1643-1677 1o
(1996); and Ann. Rev. Cell Dev. Biol., 13:261-291
(1997) ) ringepriddwigrPevaiaatiat eng tod seid hertﬁroargmatlc ring containing

associ f

cyal i n g B BEEHEA SEETORIR G Loldily of prygen.
ki nase ®itrbgen or Uiy, , CDKI, CDK2, CDK4, CDK5 and
CDK6) .. As the nane inplies, the CDKs display an

absol ute dependence on the cyclin subunit in order

t o phosphds pydatagen, K6 (GHatheD)sihst rat es, and

different 15 kinase/cyclin pairs function to regul ate

progression hro speci fic phases of the
cell-cycle. nya ese_pr o4 yKihases are
a cl ass of prot i Ns (Eﬁgéﬁég@‘tha? rEgU¥@ & a

variety of qel functions. This is acconplished:
by the phosphoryl ation of specific amno acids on

pr ot ei n@qb&t;ﬁr@ gg; resulting in conformational
al terat Ronisﬂg?rgéﬁh h&mé%%ﬁi'b?t e _pkogei.n. The

conf or matd on ange nodul at es jthe"dctivity of the
substrate or its ability to int ﬁact wi th ot her

bi ndi ng partners. The enzyne activity of the protein
ki nase refers to the rate at which the kinase ‘adds
phosphate roups to a substrate. it can be neasured,
for exappleN by determ ning the anount of a substrat e
that is caner ed to a product as a function of tine.
Phosphor I oniscdn ary 1y; aldvsbaﬁrybccmmlmnsﬁamaw carbon

active-site of a WD, 2006/ 029863

50 T Er300%; 8098 SmoBrbe iR Eie P RIS, ERg rom 1 o 2
pr oper t h&tgro dib@sascldctaisiasn feagroap mmeﬁngaﬁm @ayén,isatiur and
the prag 8ation f tor s tran;f:,ductjfon
that | e%‘g'g b Oééﬁ 1i?lﬁg %\\‘bﬂ? 8?036 AE g S alning from 1 fo
di f f er ephickbd bwmasgedted frati the grcﬁld)ﬁcnhisasg ofmogeh suifur and

factor ﬁEGF .and vascul ar endothelial growth factor
(VEGF) WdP8*been recogni zed as inportant nediators of

‘tunor 5 pronoted angi ogenesis. VEGF activates

endot heRj ahd BehtesinBypasidgnty hydyogem ouigivet alsyl; hi gh
affinity receptors, one of which is the kinase insert
domai n- gont i B],Nee IGEERISS;

R4 is perfluoro-lower alkyl;

Ri7 and R4z are independently hydrogen, lower alkyl, or

~{(CHy), 7L-0Ryy;

n and k are integers from 0 to 1;
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(KDR). (See, Hennequin L. F. et. al., J. Med. Chem
45(6):1300 (2002). FGF activates endotheli al cel I s
%ﬂsﬁi&nal ing through the FGF receptor (FG-R).

*¥&pend upon the formation of new blo G“\’F@%@?%927
(angi ogenesis) to grow. 1o Accordingly, inhibitors of
the receptors FGFR and KDR that interfere with the
growth signal transduction, and thus slow down or
prevent angi ogenesis, are useful agents in the
Pr event Mbry anddz aedaieaRtrost 04oBi d tunors. (See, Kl ohs
WE. et. al., Current Qpinion in Biotechnol ogy,

10: 544 L99R)ntcBOGRIHSE $BKenduch as CDK1 serve as

general activators of cell division, 15 inhibitors

of CDK1 can, be uset as .anti E 8I|ferat|ve agent s.
These i nHBIT&E ' ggerﬁéronh% H°f or devel opi ng

therapeutic intervention in suppressing deregul at ed
cel | cyor&l-opdegoiassipoandd whaedRy aaiwdes anirbgéminsihe

inventiqgn, it has b | SCO t ha the ond
of 'the ToIHTETER A SRR BEER: flaing s GBER
20061029&%0@@%@2@@00@9&2@r0rﬂahcmre| n R is
hydr ogen, | ower al kyl, aryl oxy- Iomer al kyl ,

i- g( 9)3\/[9 g_%ﬁﬁﬁ%ﬁ% gFQﬁ”ﬁ{ g&%%_@ !aﬁl%[(eo? 'Eha%h{b)@the act‘ﬁnﬁ? of

cycl o- | d¥ifs, aoIaRiWUWE,,CQK?J I ovver al kyI ene
car boxy-1 ower al kyl ene, am do | ower al kyl ene, nono-

?nr) . O"F_fi'lese Waﬂf&@ﬁén aglarlﬁ Fﬁ‘él’?n acB P b A&tk sh&ing such
agents are useful in treating Vanous diseases or disorder states associated with
uncontrolled or unwanted cellular proiiferation, such as cancer, autoimmune diseases,
viral diseases, fungal diseases, neurodegenerative disorders and cardiovascutar

diseases.

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

treating cancers.

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

diseases associated with uncontrolled or abnormal cell proliferation. -
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am no-| ower al kyl ene or im do-lower alkylene; 1o R2
is R R6 R7 is an aryl ring; a cycl oal kyl
containing from3 to 6 carbon atons; a 4 to 6

WRAYELEEhet er ocycl oal kyl ring containing f rRSHEPZHS069927

carbon atons and from| to 2 hetero atons sel ected
fromthe group 15 consistingof oxygen, nitrogen and
sulfur, or a 5 or 6 nenbered heteroaromatic ring
containin% froml to 2 hetero atons sel ected from

t he GFEWE o prsfetedrprapousdy gk formslalifame thenmbrmduindg efithe

foffBulaR6 and R7 are independently selected fromthe

group consisting of 20 hydroxy, |ower alkyl-sulfone,
hydr oxy- | ower al kyl, hydrogen, |ower alkyl, hal ogen,
perfluro-|ower alkyl, HQWEVN | Xoxy, am no, nono- or
di - lower al kyl am no,No+When two of the
substituents R5,f£§/éﬁd R7 substituted on

adj acent carbon atonms on ring these two
substituents can be taken tog rwith tie

adj acent, attached carbon 25 atq to forman aryl
ring; a 3 to 6 nenbered cyclo g R4 to 6 nenbered
het erocycl oal kyl ring; or a 4t nber ed

het er oaromati ¢ WO 2006/ 029863 2005/ 009927 4
ring; said heterocycloal kyl ring gnd said

het eroaromatic ring containing froml1l to 2 hetero
atons selected fromthe group coﬂFTEf%mg of oxygen,
nitrogen or sulfur, R4 is hydrogen, -(O k(CH2CH20Yy
Rio, RL7 R(CHZ)~; (Ok_or -Ot2)mR 4 ; Rye

wherein Ry’ is hydrogén, or lower alkyl, or lower alkoxy alkyl and

R4, Rig and Ry are as above; or

pharmaceutically acceptable salts thereof and compounds of the

formuta:
1
R 57N
e I-B
N%:]//
T—"Rm
Reo
wherein
Ri"is R2 - (X' =

n, R4, Ry and Ryp are as above; and

X is lower alkylene, hydroxy-lower alkyiene, cyclo-lower alkylene, or
mono-~ or di- halo lower alkylene;
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R~9 is hydrogen; R20 is hydrogen, |ower alkyl or
-Ctz" 11 50 1is an aryl ring; a cycl oal kyl
~containing from3 to 6 carbon atons; a 4 to 6
Werpee¥shet erocyclic al kyl ring contai ni ng $aombostoossz7
2 .hetero atons selected fromthe group consisting
of a oxygen, sulfur and Ilo qitrogen; or a 5to 6
nmenber ed heteroaromatic ring containing from1l to 2
hetro atons selected fromthe group consisting of
oxygen sBefir and nitrogen; RS and R9 are

i ndependently hydrogen or |ower, alkyl; R O and R11
are lower alkyl; 15 R14 is perfuoro-lower alkyl; R17
“and R16 are |ndependently hydrooen | ower al kyl, or

-(CH2)z Il -OR11; n and k gers fromoO to 1;
WD 2006/ 029863 PCTI EP2005 W, y and z are
integers fromO to 3; p is an eger f1 Om 040 6;

and v and.m.are integers fromlto 6; or N oxides of
conpounde R2 contains a nitrogen in the 5
i

het er oar g ri.ng, sulfones where R2 contains a
sulfur in e h@tﬁrmymg%bWbaiRY[ Reg Q:Bntamlng fr(%m 3to B

het eroarQnatic rin harmaceutical |y
salts t h%ni)ao g 4ﬁﬂ|6ﬂﬂ%m¥>w&d£@t€ir9¢)@jpa@m l’lm&am[ng from

parti cul3iol ﬁlcarﬁ&KbtonTsf@f&ﬁfrérﬁVtethZ NERerdREMS @E%d from the
phar maceut i cal Slﬁ(%nBﬁ?l tions containi ng SUCﬁ 4

agents af & RSN Preen; pigogen aerdisulfiinsuaises oo membered
di sor derhetdraiemzas g cahBthind fdm 1 to 2 hetero atoms selecied from

the group consisting of oxygen, sulfur and nitrogen;

Rs and Rs are independently selected from thé group consisting of
hydroxy, lower alkyi-sulfone, hydroxy-lower alky, h.ydfogen, lowsr alkyl,
halogen, perfluro-lower alkyl, lower alkoxy, amino, mono- or di- lower
alkyl amino;

or N-oxides of compounds where R’, contains a nitrogen in the

heteroaromatic ring, sulfones where Ro' contains a sulfur in the hetero
ring or heteroaromatic ring;

or pharmaceufically acceptable salts thereof.

In compounds | and I-B, where R4, R1", Rs and X are substituents containing
an aryl moiety, the preferred aryl moiety is phenyl. As used herein, halogen includes
all four halogens such as chiorine, fiuorine, bromine and iodine.

As used in the spedification, the term “lower alkyl”, alone orin combination,
means a monovalent straight or branched-chain saturated hydrocarbon aliyl group
containing from one to six carbon atoms, such as methyl, ethyl, n-propyi, isopropvl, n-
butyl, sec-butyl, tsobutyl, tert-butyl, n-peniyi, n-hexyl and the like.
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uncontroll ed or unwanted cellular proliferation, such

as cancer, autoi nmune di seases, viral diseases,

f ungal dlseases neurodegeneratlve di sorders and
‘N@éWﬁW§W§%cular di seases. | nhibiting and/orPCTﬁHngmm”27

nodul ating the activity of CDKs, particularly CDK1,

makes 15 these conpounds qf fornula and conpositions

cont ai ni ng these conpounds useful in treating

di seases nedi cated by kinase activity, particularly

as anti-tunor agents in  treating cancers. As pointed

out +he QWW&BQWOHEQWQ ?gé?&o F%I%ub?tﬁp%t%ﬁ&%és%nates

anti - ération agen are
a nmdvaemtmysahmmuied B Gamembgr&dmtmtad\na@owhc Epkscarb@ ring.

At B oo SR o AR GBRIN, BB 0B o

etcwi t h uncontroll ed or abnormal cell proliferation. WO
2006/ 029863 PCT1EP20051009927 6 Anpong the preferred
conpounds of fornmula | are the conmpounds of the
f or bk dermtHldw4aD allaxy”™ REars 4 sifaight-dRair\eRprenciiRRliechairealkdxy

£ 1S dr ogen r y| I X
oolf e BBl B B B D AR e oo
meibbay, edleeyt h-pedpoyxy dsueptaly] B-baibdy stetttetegfandribe like.

conpounds of the formula: HNO RI" S

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

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

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

groups are included mopholinyl, tetrahydro, thiopyrany! or tefrahydro pyranyl.

The term “hetercaromatic ring” refers to a monovalent 5 or 6 membered
monocyclic heteroaromatic ring containing from 4 fo 5 carbon atoms and from 1 to 2
hetero atoms selected from the group consisting of oxygen, nitrogen or sulfur.
Among the preferred heteroaromatic groups are includad thiopeny, thicazole,

pyridinyl, furanyt, etfc.

The term “cyclo-lower alkylene” means a bivalent cycloalkyl group as defined

above,

The term “lower alkylene” designates a divalent saturated straight or branch

chain hydrocarbon substituent containing from one to six carbon atoms.

The term “aryl-lower alkylene” designates a lower alkylene group as defined
above substituted, preferably monosubstituted, with an aryl group as defined
hereinbefore. Examples are benzyl, 1-phenviethyl or 2-phenylethyl.
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R4 1-B NNR9 R0 wherein 10 R1" is R2 - (X) n

. n, R4, R19 and R20 are as above; and X is | ower

al kyl ene, hydroxy-I|ower al kyl ene, cycl o-I ower

v Wodess3 or nono- or di- hal o | ower al kyl AESEPREEA0992T
2006/ 029863 PG, ' EF2005/009927 7 RZ is RS RL

isana! rin a ryg, cycfoal ky|l, ring containing from3

to 6 carbon atons; a 4 to menber ed

het erocycl oal kyl ring containing from 5 3 to 5

car bior tatro fsariamg-bwernalitylt oe"dnetear Dloaied Blkyisat sabstitlent as

scdid PSR SO el N Rt e frpoy

radiiht ai ning froml to 2 hetero atons selected from
the group consisting of oxygen, sulfur and nitrogen;

0 o et TR P b EPRENESL Je BRI Blot LRTHE ubstiuent

group consli r oxy,
sutfwithiter préfombly mbhogupshiyoogein,a yavery gablk;yWherelmi mgein lower

aigERd 1o PR sPulion 5 1OBF AR posBeiF e SR8
hensinbetor&s@bsiitutedinits an amitio sgestitiantt he het er oaromati ¢
ring, sulfones where RZ contains a sulfur in the

het 8ff term * mono- or di- halo-lower alkylene” subsfituenis designate a lower
alkylene substituent as defined hereinbefore which is either monosubstituied or
disubstituted on one or two carbon aioms in the lower alkylene chain, whereby said

substituent is a halogen.
The term “halogen” means flucro, chioro, brome or iodo.

The term “mono- or di-iower alkyl amino-lower alkylene” subsfituents
desighates a lower alkylens substituent as defined hereinbefore, which is either
monosubstituted or disubstituted on one or two carbon afoms in the lower alkylene

Chain, whereby said substituent is a mono- or di-lower alkyl amino group.

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

defined hereinbefore which is substifuted, preferably monosubstituted, with an amino

group.

The term "amido-lower alkylene” designates a lower alkylene substituent as

hereinbefore defined substituted on one position with an amido group.

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

hereinbefore defined substituted on one position with an imido group

The term "aryloxy” designates an arytoxy substituent where aryl is as above.

The preferred aryl group is pheny! and the preferred aryioxy is phenoxy.

The term “perfluoreo-lower alkyl® means any lower alky! group wherein all the

hydrogens of the lower alkyl group are substituted or replaced by fluorine. Among the
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ring or heteroaromatic ring; or pharmaceutically

acceptable salts thereof. 20 In conpounds | and I-B,

where R1, R1", R2 and X are substituents contai ning
W36 hpi ety, the preferred aryl noiety i SCHEERPF009927

As used herein, halogen includes all four hal ogens

such as chlorine, fluorine, Qronine and i odine. As

used in the specification, 1 e term"lower alkyl",

al one or in conbination, 25 neans a nonoval ent
pnﬁtwedgﬂmummmhwammhﬁqmmmakmesﬁMunnﬁaﬂwhy@ﬁ@nﬁm@ﬁnw

ni n one to. n at ons,
nedaoraBo Rl R PO e T B0 Bob Suabsps RS butyi
sec- butyl, isobutyl, tert-butyl, n-pentyl, n-hexyl
and Theefermn Kehar mmlfﬂem&M$‘EP2@%/*meﬁo&!%

adlif %ﬂal@&%‘%@é—%hwoﬂ%@ﬁéth@ Féf&k%@%fo\g%aké’fkectweness and

stituent Whi ¢
DFQWMSE ieutasep@inds of ﬁlrmmér ddii siytandat edd e foouyd from

s

dCrE—c@ﬁdnon Thiés inelure 'thasscderixb moyn mn@ans: awidstguah @hlhydimhimnc
ac;Brh r@d}gplfcdacﬁé] EHXa]EO%&Q )é¥|d RMB ac%r g@%r&é ?md Sh\’\%ﬁgﬂnc acid

IX carbon a
anfae[tnqmmcmyi thmdmwadrﬁqm ommc adidsoguech ;mwtpluenbsmimnyc acid,

salfeffid sOM RENBILAE ddd:uqlcaclli SubSHacht e IREMAIR aci,
!achgldmd,cfaniaon acidngnd thmlefas Sainepiy bass-addifiint tylts, indlisdehthose

ool BSOS b 580 TR S o B BEBEY S8R oronces
such awgfoc exdrapisa) ﬁeg*a&eﬂwiaﬂrnmanﬂunnhﬂirmte atiee cimeniosl rhawﬁcahon of
a pgi%%%u? ﬁqrcr:E@égHr? il [2) ry@rln ohe %glsgﬂqtgc ConS| Iz@'ll r\‘:\% fo
phdiretaeeomgcbhemaatslqplobtajm onpsved Bhysf]nﬁ[ ade dhémﬂ&bllcﬂtam%'ry,,
t et ' tet T
v et sy BObg o B PBRUNGE, S a0 AT et el
FPhenmdzenticd) ©oedge Fomes yod Dmmséme@ﬁssmammsthlﬂmg 1995) at pp. 196
&%géa,[%{}g from4 to 5 carbon atons and froml to 2
an

In accordance with this invention the compounds of formula | can be
prepared according to reaction scheme 1, wherein unless explicitly otherwise stated

R1, R4, Risand Ry have the meanings given herein before.
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hetero atons sel ected fromthe group consisting of
oxygen, nitrogen or sulfur. 20 Anong the preferred

het eroaromati ¢ groups are included thiopenyl,
Whi08e928%66, pyridinyl, furanyl, etc. The ter#@I/EPz005/009927
"cycl o-1 ower al kyl ene” neans a bival ent cycl oal kyl

group as defined above. The,term "l ower al kyl ene"

desi gnates a di val ent satur ?ed strai ght or branch

25 chai n hydrocarbon substituent containing from one

to sbx carbon atons. The term "aryk r al kyl ene”

designates ayl o al kyl ene gr o&p:(gs defined above
oSt i tut /légéfgrabLyannnosubsti d, with an aryl s
. a‘ﬁ dei ned
bt

her ei nbef ore. Exanplies are benzyl,
y hy? or 2-phenylethyl. WO 2 029863
2005/ 00992% 9 The term "carbo -

al kyl ene” denotes a | ower al kyl ene sulistiffuent as
desﬁﬁﬁﬁ@ed hegei nbef ore substituted, [
mongsubstituted, wth a carboxy radical.
"hy F%xy-lomer al kyl ene" desi gnates a | pwer*al kyl ene
substituent 5 substituted, preferably g,
nonosubstituted, with a hydroxy group where an am do
lower alkylene is used, thus designates a | ower

al kylene Stituent as set forth herei Rbefore

subst i ed with an am¥o substituent. Thg terip°
"mono- or dry hal o- | ower Mt kyl eWe" subst iHn

desi gnate a_tower al kyl ene sybstituent as d
her ei nbef one \ icqﬁis ei t her nonosubstituted or
di substitut® ofie or two carbon atonms in th
al kyl ene ch whereby said substituent is a
“hal ogen. The ftjerm "hal ogen" neans fl uoro, chior%
bromo ¢r iodo.) Thg term "nono- or di-I|ower; al kyl™Sy
am no- | ower af&yleﬁe" substituents designates a
| ower alkylenéisubstituent as defined hereiribefome;—Re
which is eithef 15 nonosubstituted or di substitutdd

on one or two carbon atoms in the |ower alkylene R
chai n, whereby said substituent is a nono- or

di -1 ower al kyl am no grougheme 1

In accordance with this invention, the compound of formula 1l is reacted with
the compound of formula [ii-A (rhodanine (2-thioxe-thiazolin-4-one)) via a
Knoevenegel reaction to produce the compound of formula V. Any of the conditions
conventional in carrying out Knoevenegel reaction can be utilized in carrying out fhis
condensation. Generally this reaction is carried out at reflux temperature in the

presence of alkali metal acetate and acetic acid.

In the next step of this synthesis, the resulting substituted thiazolidine of
formula 1V is treated with a methylating agent to methylate the thio group on the
compotind of formula {V to produce the compound of formula V. The preferred
methylating agent is iodomethane. This reaction is carried out in an organic amine

base such as diisopropylethylamine (DIEA). In carrying out this reaction temperature
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The term "am no-| ower al kyl ene"” designates a | ower
al kyl ene substituent as defined her ei nbef ore whi ch
is substituted, preferably nonosubstituted, with an
VRGP Poup. 20 The term "ami do- | ower alkykgﬁ@mﬂmymmm”
desi gnates a | ower al kyl ene substituent as
her ei nbef ore defi ned substif ted on one position with
an am do group. The term"im do-I|ower al kyl ene"
desi gnates a | ower al kyl ene substituent as
andhprescutsefro met ctifickimrg thisysadtiontosd bercapined puisit tdoontempehature
h I
angrg’glr{)%@%q}gs Igetglg & ?r% Fa%lg‘rce ?rg% B éh‘g Eeség 2V ea%? og@eﬁt])gdmons
comeefiemalédmﬂwlaﬂgg aubioigsoyrhesmybe am:I:I the preferred
aryl oxy is phenoxy. The term "perfluoro-I|ower alkyl"
means any | ower al kyl group wherein all the
hyd rle@Msemstapmf thioeprthedikthe gomppurad ef founngda Misitexdtegy with

o RIS s ostutiol O Bep APRRS: Lt By he cqmgme of

forgutalgisis anenting émc!mmg.omea!hg/bqnvpemrmmfulee@et akmine substl’rut:on of a

fl I I h
mefSRLR! bt 88 8P Yped ' cBrliobibul i ot b R BEh fPwitn one
enmodiemmbhﬁssﬂﬁsltimbn rsecfafmesd ot hya'eaehnl:glt tha abmaowd} of formula VI
alts

w5 boriRaitar fudius ERELE Hierral i Bsiofysuharesh il sdchas

: ac@tﬂﬁpﬂ&tn%na‘falhﬁ ahigwbarsiod js ddlried &t in iNé predenéeasidnaintne base

SUP ! ;c: nm n]p,rhvyl tabl e non-toxic organic or inorganic
c?ds SO0t ror*garﬁ &"8r i nor gani ¢ bases. Sanpl e
aci d- addition salts include those derived from

i norgani c acids sych as hydro Ior| acid, - .

hyar G Risne S ey oDl SEienghiad sef e Prensgedby reacting
thesadnipiting oA GirehizpihaspBebipoasd df tharfdrmmilar i ¢ aci d, and

those derived fromorganic acids such as

p-tol uenesul fonic acid, 10 salicylic acid,

nmet hanesul foni ¢ aci d, oxal i ¢ acid,_.succinic acid,

citric acid, malic aC|d cid, fumaric aC|d

and the |ike. Sanple base- ‘bn salts ipel ude

those derived friom ahfion po assi um sodi um and,

quat er nary anmmoni um hydroxi d such as for exanple

tetranethylannonlun1hydrOX|de The chem ca

modi WieEaK foris 8F abavehar maceut i cal conpound (i .

drug) into a salt is a technlque mell known to 35

phar maceuti cal chem sts to obtai roved physi cal
and CarRein @ftt%pqmptg}md of formula VII with the compound of formuta Il

to produce the compound of formula | is carried out in a high bo:hng organic solvent

such as benzene or toluene at high temperatures of from 150-C to 250-C in a closed
system. in this manner this reaction is carried out under high temperatures and
préssure. This reaction is specifically advantageous where it is desired to prepare
compounds of formula | where the R group contains halogens in either in the chain X,
or in the ring P. The compound of formula Vi} can be directly formed by direct

replacement thorough reacting the compound of the formula

RI_"—""NHz VI
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hygroscopicity, flowability and solubility of

conpounds. See, e.g., H Ansel et al., '

Phar maceuti cal Dosage Forms and Drug Delivery Systens
WOBI0B6/BER63 1995) at pp. 196 and 1456- 1457. | §CT/ERZ005/609527
accordance with this invention the conpounds of

formula | can be 20 prepar ep:f according to reaction
schene 1, wherein unless explicitly otherw se stated
Rl, R4, Rig and R23 have the neani ngs given herein
bef or e. Wiera@n(%/i®29868vePCT1EP2005/ 009927 11 QN O N
SS<5f\ =r N, RARSIITA\ |l RARNROITNI IV
K20 NR1I9 1 RRO NOR R7 0 s~s \ NH2 VI HN-/\/ S

\  Rawilh-a cofpouidl ofthblidrirlild 11IFA - Ris regRt2niR20 rezstbreisegenerally

carried out in the presence of an activator for the thienyl group in the thienyl
compound of formula [X and in the presence of an amine base. Among the preferred
activators is mercuric chloride. This reaction is carried out in an inert organic solvent.
Any conventional inert organic sclvent such as acetonitrile, methylens chloride, efc.
can be utilized. In carrying out this reaction, an amine base, such as
diisopropylethylamine, is used. In carrying out this reaction, temperature and
pressure are not critical and this reaction can be carried out at room temperature and
atmospheric pressure. In carrying out this reaction, any conventional method of

replacing a thienyl group with an amine can be ufilized.

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

compound of formula V.

On the other hand, where in the compound of formula V1, Ry is RpX~ and X'is
a carboxy lower alkylene, amido lower alkylene or imido lower alkylene, these

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

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

compound of formula lll-A as desctibed above.

Where the rings ® or ® is an N-oxide of a nitrogen atom in a nitrogen
containing ring which forms the rings ® or ®, these N-oxides can be formed from a

’ferﬁary ring nitrogen atom by oxidation. Any conventional method of oxidizing a



In accordance with this invention, the conpound of
formula 11 is reacted with 5 the conpound of fornula
I1l-A (rhodani ne (2-thioxo-thiazolin-4-one)) via a -

WKneaEsdel reaction to produce the conpoundCEEP2005009927

formula I'V. Any of the conditions conventional in
carrying out Knoevenegel r tion can be utilized in
carrying out this condensation. Generally this
reaction is carried out at reflux tenperature in the

terarg rngen aforalkah N-medataraoe tiditzed aitle podeired axididingQent is

n . of 1,8 hesis, th lti
e b8ols i BroREAL oF ™ formai a 1V 15 treat ed

with a nmethylating agent to nethylate the thio group

oo e ke g P BSh RET R Plenarge o

5 reafjegthd onppdodef famela Thits areeagiound of Brmakrledaaut i n

' 35 b h o
<Py P g Bl Proties Fnrafol oty iy Ay ot gonaitons
comeativnadin temieg UGB 2R H389868 RCTHIERA 00540099ad: this

oot RBEo R A B POl £ BSHRUIH e

praenos phakdlimeiabssatate. andrackic heidn ircthieriftioegemdfe! tdacton of the

react j a f . conditions. caonyentional .in

10 ool St Vil e SofPelhe BEont R 18R PR d® next
~g3-4p,0f this synthesis, the conpound of fornmula Vis
fleacted with the conpound of fornula VI to produce

tthe comppitithsein AmideulTrid amiieds hahplgpedliodbrm haramihaat the 2

. is,.an amne angd an ns gonventi onal sed,.ip '
posfiors&f €8 6aPpPnd BirofRtia ToRE G g S, e ki talegsed
in ihe [oBevaHaae! reatiidrhihgirolgast themmitagaupds geotites thd h one
~_enbodinent .this substitution is carried out by
CORRSRONPRG BfHRE-conpound of formula VI in with the

15 conmpound of forrmula V in the presence of a
: conventional so)vent. such acetonjtrile. .

Gonel 4epqydangs Wit i inVRiandhe SPPRK of ofrRile fgvhere R is
hyf686€N1eea ebmaburibN@eiadria:such as

di 1 sopropyl et hyl am ne. On the other hand, the

conpounds of fornmula |I can be prepared by reacting

15 the conpound of fornmulgell with a conpound of the

fornmula: N

|

N-—Rug

Naw

II-A
Rag

20

where Rig and Ryg are as above

can be produced from the compound of formula



RI-NH 41 Vil S wherein R is as above 20 The
reacti on of the conpound of fornmula VII with the
compound of formula Il to produce the conmpound of
WGP is carried out in a high boiling BF§ERESE09927
sol vent such as benzene or toluene at high
tenperatures of from 150-C,t-0 250-C in a cl osed
system In this manner this reaction is carried out
under high tenperatures and pressure. This reaction
Is specifically-.ady ageous where it is desired to
prepare 25 conpoufids of] fornmula | where the R group
cont ai ns hal ogensiin ei dn_the_chatn X, or in
the ring P. The co Ad of fafmu aggﬁ%pcan be
directly fornmed by direct remacenent thorouygh
reacting the conpound of the fornmula Ri NH2 WO
2006/ 029863 PCT/ EP2005/ 009927 13 wherein Rl is as
aboye, t}%ﬁ‘a&o@in oRoEnde @l rld e il O Sard Ikﬁg?re a&pove.
repl'acenent reaction 1s generally Tcarried out 1n the
presence of an activator for the thienyl group in the
t hi enyl .5 conpound of fornuka I X and in the presence
of lag-af) né\base H,s8pobw t he' ppéferiag activators is
chljori de—¥hts—teact IS garried out in an
i ner t~ef gan c-Gol Merth,  Any contenti’ondl i nert
organi ¢ sdi vent s{éh as acetonitriﬁb, net hyl ene
chl okide, etc.. can be utilizedl In carrying out this
reaction, an am ne base, such as
di | sopropyl ethylamne, is used. In carrying out this

reaction, tgrrperature and i o pressure jare.not
cri thoglal an

i on callbed carrir oom
ten;gefat—trﬁe an at nplspheri Cpresgpre. 1\ _eaL[y
out B§fhixs Feact M6n, Mny tonvest iygrEh® met hod of’;l ‘Eg_R”
repf@cing a thienyl group w th amgnne can be Ry
utilized. In th&lconpound of formufa VI whgre Ri is X
and X is a hydroxy |ower 15 @i Mdtehethephese conmpounds
can be prepared fromthe cor?ddpdHtidey ani no acids or

amno acid esters by reduction with an al kali netal
bor ohydri de. On the(]Eher hand,

Pd (DAc), dpp, CO S

TEA, Hex,SiH N™ "R,
800 l
f-A - Rao
scheme 2

The compound of formula X which can be prepared from 4-iodoaniiine with 3-
ethoxy-acryloyl chioride is cyclized to the compound of formula X1 by treating with
sulfuric acid. Generally, this reaction is carried out in an inert solvent such as

“dichloromethane. Cyclization is achieved through the alpha, beta unsafurated doubie
bond in the ether moiety of the compound of formuia X through the use of sulfuric
acid. In carrying out this reaction, temperature and pressu-re are not critical and this

cyclization reaction can be carried out at room temperature and atmosphere pressure.
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t hese hydroxy | ower al ky! ene conpounds can be

prepared for the corresponding cyano carboxylic acid
esters by reduction with |ithium alum num hydri de.
wWReWa@tsed reduces the cyano group to an anm EG/RFEOG05927
and the ester to a hydroxy group. This 20 reduction
shoul d take place before regcting the conpound of
formula VI with the conpou of formula V. On the

ot her hand, where in the conpound of fornmula VI, Rl

Thé 8ydR¥d oaﬁh@o?indi 8f foan@and axichl eomesin@iteyd-@ngbstitetiean be

conGHgA AdE AR FRELRY S oTaNs £l B0 eRiBC R B Aeratng

ag&it sleh 38 IphobpiyoliL@ethibadd. haen@@ﬂl? @S9 pragirid t6 8P aurRdid high
of formula VI with the co und of formula . V or the

Lot BIEHERET 395 2B PIOAP 08%%)’9’%6’%%‘{%‘“3%%9%9

redc’ﬁ@n Fritkidie ddn bedfefi(ikad tb TohlerbtrXbdtsuMsti@ent ihioQBE Bhidti®aWwith
in a nitrogen 30 contai ni egwrln which forns the

9094 Wgldis¢ rp)”yd?f the gonditiqas ORYBEPBERISN CaRVRENG &t PEHITPHB R &

chibgdd gﬁﬁ[) dainte: chﬁr:m&mﬁg e thbé '@éd:‘ﬁﬁat IhQEhe XY step of this
conventi onal met hod of oxi di zi nqg Wc) 2006/ 02 863

reasfiqn.tpe ompoudoormula fEis reasehvith SHEHPNIHD RYEreXigR
produX tslec&APo R SftibrrufLRul. Tes RIRLSH fset%n% &iitbi}g'?@achng with

agent is nmetachl| oroperbenzoic acid

amEEIBs T hdepddedingar Bressyipat &erpaefﬁglrmaﬁr H{Qe% ’ffe; 290 e preferably

at ;E’E&ﬁéér%%ré%f 1&)"@@@;‘31 o hBJﬂr% qu”@é?déﬂ Sin@lsebstidan) é‘thin'e with the

npoun formul a Via a Knoevenregel

Rig éaéﬁzmﬁuh:éuﬁréﬁfeﬁs@q m'ép@@ﬁrpduwadﬁfg thg ﬁﬁﬁpaurrdpf Tpgula Xit
w.tﬂfsura&ﬁu{ée%hé oy A9 %ﬁ\mrit.engal mleéhscé\*d'o)ﬂré}gné’ﬁbnman{ amine

Knoevenegel reaction can be utilized in carrying o

to a peeondephaainsdtaving. a ioyaealkyl yhe Rramide sebstdwiongompound of
carried out &L, reflux tenperature in the presence of
al kal i ﬁ dcetate and acetic acid. In the

fonmw@ewn\etyel Or eagulisévent thereen Qﬂrcbm@"@aﬁ@ddw reagting|the primary

am‘i‘{é %é@gﬁ:&??@%%ﬂfde 4 |s aﬁfﬁ‘:‘?ﬁ% %@és& the

orns an am
oomy@luam pifethule Xilb converted o e raftmmwdzaf foyouia i-Snisiig t he

or RGNSy O M 8o 18 008y o
ring.h&higreakdiogrie cayried opt iteestinghe compound of formula Xl![ with carbon
monoxide in the presence of dipheny! propyl phosphine {dpp) in the presence of a
base utilizing palladium acetate as catalyst. In camying out this reaction, the carbon
monoxide is added to the reaction mixture under pressure at temperature of from 60
to 100°C. Pressures generally from 70 fo 80 psi are utilized ih carrying out this
reaction. Any conventional method of converting an halide group to the aldehyde on
a phenyl ring by means of reaction with carbon monaoxide can be utilized to carry out

this conversion.

The synthesis of a 2, 4 disubstituted compound of formula [, an intermediate

of the formula



corresponding amne. 15 In accordance with this

i nvention the conpound of forrmula il where R4 is
hydrogen, i.e. a conmpound of the formula: o -R19 H
WORMWERWER0 where R19 and R20 are as above c&RTHB2005/009927
produced fromthe conpound of fornmula WO 2006/ 029863
PCT/ EP2005/ 009927 15 NH¢CH=CH OEt x via the ‘
foll owi ng reaction schene 2, where R19 and R2o0 are as

above. | EtD~ NJ HZSOM, DCMO O rt, 3h HH X X1
POC13 NH3. H20 1 RefQlux, 2R N CI R10 N NR79 87% or
HN RR XIS 20 0O omd\ll—B then Xili acid chloride
OHO ' Pd (QAC) 2, dpplT = I-B

GOy

wherein Rag' is

R
i

1]
O | and Rsand Ry is as above,

5
can be carried out according to the following reaction scheme 3 where Ry’ and Ry
are as above: '
OH . OH
r
Br SN | Xy R .
AN .
N/ NH, N NHR20
R4 0 R,
Br
~ H N
XVELE -8
10
scheme 3

The compound of formula XVII can be produced from the compound of
formula XV! (the preparation of compound XVI was described in example 2) by
15 reacting the compound of formula XVi with a reactive derivative of the carboxylic acid

of the formula:
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TEA, Hex3SiH N NRis 80C5 11-A R0 schene 2 The
conpound of formula X which can be prepared from
4-1odoaniline with 3- 10 ethoxy-acryloyl chloride is
voy plos/2egh3t o t he conpound of fornula Xl by tPeaEPrgs009927
with sulfuric acid. GEneraIIy, this reaction is
carried out in an inert solvent such as

di chl or onret hane. Cycllzat|§@ |S achi eved t hrough the

al pha, beta unsaturated double: bond in the ether

moi ety of the conpouod_oé formil a X through the use

of sulfuric acid. Inicgqry|ng out thixxreaction,
tenperature and pressure,are not critical and this 15
cyclization reaction can be carried out at room
tenperature and at nosphere pressure. O 2006/ 029863

PCT/ EP2005/ 009927 16 The cycli zed conpound of

formula XI which contains the oxo substituent can be
convert eghefdn Rhgisehlapoivpat ed conpound of formula X |

by treatment with a chlorinating agent such as
phosphor ous oxychloride. Generally it is preferred to
use Ayl doﬂ%rﬁaoﬁbl&}hear@bﬂ dofge@iid ahisfahd RGarageftle tﬁM@Bc{ﬂﬁ with

phosphorous 0X |.orjde. Thi s manner the reacti o
an B RGP e B0 BTG SUsh S OIS PLar AERYEKTe con b6 used to

carfpbstihit Welttioh NrRe tBRipBHA®ST fHen R VI dpedhnivy SldiSydrddiygroup

of the conditions conventional _in converting an oxo
carybe InYestes todie epmaRUnst i XYY bisteacting EB'rwirayy site of

theQdmpolth8 of %?fﬁhl'a%\m With %h‘%hﬁ‘@?ﬁ‘tﬁétiﬁ%ug&nﬁ&ﬁtsone wishes to place
reaction, the conpound of formula XlI is reacted with

at %Wﬂsﬁﬁﬂﬁ’f/mﬁﬁﬂr@@% ofﬁqr Bpicle T‘T’r“e"e’@é‘}ﬁfb’&ﬁ@r gy out bY reacting

thef @HREbShaflg Halidd Rind th& B&b&hd 5F F6RHIIA KUTIAMMeP¥fiexing condition
reacting wwth io amoni um hydr oxi de under pressure at

in andffpe PEAGICES NGt TG 0 ARV poRTepiietab medrgd offeaeiing a hydroxy
grouf %r@ﬁéﬁﬁﬁ <ah bl5ﬁf:zécpfo chr '%Q)df]’tfh@%é*m"! findgs idsesep hthis

secondary amne wth 0 substituents
syrghefis éhepfamnauad Cﬁ)fOFﬂ‘é&%WHb‘SFﬁ@VQfWﬁ@ mmcmpqtmdrﬁﬂf@mula -
B uirg fWrﬁﬁatEHt?ﬁééﬁdﬁttg%%rp@:e i&o %uﬁ@th@%@%b@ﬁﬁém on the

neans of convertlng primar amne to a second ary

phefivl Hed-hBVS mpcion 6@e pe saRipd outips C@Sﬁfﬁﬁ%h%'a’ﬁ’iqr?tbﬂtrﬁ%fﬁ'ﬂg the
corR ORI %rRfutd kvRUwith carbon monoxide in the presence of a base utilizing a

tetrakis(triphenyiphosphine)palladium catalyst at temperatures from 60°C io 140°C.

In carrying out this reaction the carbon monoxide is added to the reacfion medium
under pressure. Pressures from 40 to 80 psi are generally used. Any conventional
method of formylation reaction io convert an halide group to the aldehyde on a phenyl
ring by the means of reaction with carbon monoxide can be utilized to convert the

compound of formula XViil to the compound of formula 11-B.

- Among the comipounds of formula | and its embodiments which include the
compounds of formula I-A and formula |-B are those compounds where the aryl

groups in all of the aryl substituents are preferable phenyt.
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r5 formula I1-Awith O substituent thereon can be
prepared by reacting the primary am ne conpound wth
the acid chloride. In the next step of this
wiynbdesdss, the conmpound of fornmula Xl corueEP®es/400927
t he compound of fornmula Il-A using fornylation
reaction to convert the iodo group to the CHO
substituent on the phenyl 19i ng. This reaction is
carri ed out by reacting the conpound of fornula X II
! IAnfHaRA0 piflerd (?embgﬁmeﬂtstmh@a%@a%nsgou%gBﬁmufa -A
propyl gho B presence of base
aratbedd cammpupds béfmrmniadcﬁewa@ré Frgis Bydrapest in tha seapeigivng
prcez‘ﬂ%fpt edtdMhthdifiafids Ct’f‘]‘esetche?ss&?l Pour!&"é?é el OnfiRgs Were Ry
reaction m xture under essure at tenperature of
is -f(OMOEHEEHA0-RAOC. Pressures generally from 70 to 80
psi are utilized in carrying qutothis reaction. Any
conventional nethod of converti ? aH hal i de group to
t he al dehyde on 25 a phenyl rlna by neans of reaction
Wty 838 DR FRRBXLICS Wik BE, Wt 1@ zed 4@ cepadimOtbiored.
this conversion. The synthesis of a 2, 4
di substituted conpound of formula 1, an internedi ate
Of tﬁﬁoﬁg&éﬂ}b‘r&e?f@d %b%@ﬁ@n@%ﬁﬁ@%oﬁﬁ%m&qﬁhﬁﬁg 9B7are these
- 0 is
ciaamf RINERNEARIWIiEh ads 80 &' 1s 5 yglRlawer aliwt nsegREaly

_ cy@@ﬁﬁ. ﬁEhoh@ thiB@1dselok e%ﬁ&nﬁgaﬁb!s@ Borﬁﬁm whatbey,e

are as above: d
is -(O){CH2CHz0)-R1p are preferred. Espe"- ally ' '"m*’a"rﬁ in this class of compound

—C-Ry,

i

0

L]

are those compounds where Ry 15

Ancther embodiment of this invention are those compounds of formula |-B
where nis 1 and X is lower alkylene, hydroxy-iower alkylene, cyclo-lower alkylene or
mono- or dihalo-lower alkyiene. In this case, Ry is preferably -(O){CH2CH20)-Ro.

—C—Ry,

1

in this preferred embodiment, componds where Rgp Is 0 are especially

preferred.

Pharmaceutical compositions according to the invention may, alternatively or
in addition to a compound of formula §, comprise as an active ingredient
pharmaceutica!ly acceptable prodrugs, pharmacéuﬁca[iy active metabolites, and
pharmaceuticaily acceptabie saits of such compounds and metabolites. Such
compounds, prodrugs, muitimers, salts, and metabolifes are sometimes referred o

herein collectively as “active agents” or "agents.”



10

15

20

25

30

NHR20' 1 N NHz XVI XVII R4 OR4 Br I, H N NHRzo'

N NHR2o' XVIIIl 11-B 10 scheme 3 The conpound of
formula XVII can be produced fromthe conmpound of
wWooheedzessXVl  (the preparation of conpound XViecwa2005/009927
descri bed in exanple 2) by 15 reacting the conpound

of fornmula XVI with a reactive derivative of the
carboxylic acid of the forfil a: WO 2006/ 029863

PCTI EP2005/ 009927 18 R11 | I-OH xx O wherein Rl1 is
as QHQNe,ecase%f%BEént%%‘é‘t‘%ﬁé IO, xt'??@z%r&f)o&ﬁ W IsRAe@h the

amne to an am eby reactlon W th an acflve
aﬂ@ﬁtﬁmwﬁ%@va@omp@énds/aw geltssmay exishig|diftasenscrystal or

poRBYSIL HAnca dSrSes Ao ss 9bdiind BoseBah J@bre;-ent

formula XVI1 containing t
invghitanmean cified domat ed to the conpound of forrrul a
XVI1l by reacting the hydroxy site of i0 the conpound
of formula XVII with a halide of the R4 substituent
one Wiestrestiealysifigeidve amounis of thexnlive sgerd$ of the invention may

be %QK@Q}J{P‘%LQ egge%]é%learailed J)Pi'ngd[si% {)Prgghiﬁtléﬁ‘&* hEDrbh kinases
reacti ng e correspondi ng hali
D&vinp%m effecivefarount'ds Jarendashiggnearefisbaiagnicd adiageolrthat
significantly inhibits proliferation and/or prevents de-difierenfiation of a eukaryotic cell,
e.g., a mammalian, insect, plant or fungal cell, and is effective for the indicated udllity,

e.g., specific therapeutic treatment.

The amount of a given agent that will correspond to such an amount wil vary
depending upon factors such as the particular compound, disease condition and its
severity, the identity (e.g., weight) of the éubjéct or host in need of treatment, but can
nevertheless be routinely determined in a manner known in the art according to the

particular circumstances surrounding the case, including, e.g., the specific agent

- being administered, the route of administration, the condition being treated, and the

subject or host being treated. “Treating” is intended to mean at least the mitigation of
a disease condition in a subject such as mammal (e.g., human), that is affected, at
least in part, by the activity of CDK1 protein kinase includes: preventing the disease
condition from cccurring in a mammal, particularly when the mammai is found to be
predisposed to having the disease condition but has not yét been diagnosed as
having it; modulating and/or inhibiting the disease condition; and/or alleviating the '

disease condition.

The present invention is further direcied to methods of modulating or
inhibiting protein kinase CDK1 activity, for example in mammalian tissue, by
administering the inveniive égént. The activity of agents as anti-profiferatives is
easily measured by known methods, for example by using whole cell cultures in an
MTT assay. The actlivity of the inventive agents as modulatbrs of CDK1 protein

kinase activity may be measured by any of the methods available o those skilled in
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in an inert organic solvent nedium Any conventional

nmet hod of reacting a hydroxy group with a halide can

be utilized to carry out this reaction. In the | ast

wiS Bbs/@bsst i s 15 synthesis, the conpound of feetrmbdscesorr
XVI1l is converted to the conpound of fornula I1- B

using fornylafion reaction to convert the iodo group

to the CHO substituent on t®& phenyl ring. This

reaction can be carried out, as described heretofore

ool SBGAR (0 SOTROHS Oy LM Ll By

acidly redasifemegh osiudetibssshdavslibead i@dtanm*m&d?gt@bp*wp Ne WO

99/?}? aRs. r@érg%teo r?i"t %ﬁ%ﬁ%ﬁ:{r}?{ 31?4 qg’?Bg——‘l !351010@%2%)' tE‘% ? ~Crowley

I's reac e car nmonoxi de I's a
and epes CeidticianMairrihy ampl Metwds, (Mrcleds HBagand, ednsmgeq

sefih. Falmah RERT atnbuldid e e 0Pz gl

Intemnetiahal é’rmjbﬂmtlon No. p¥@19gl1484BnJhbye piopertieansmydfe assessed, for

react i nW|t carbon X n.be utili
xgBf Py Uei e SR RTR 8 TP HP e 2SS B e e Butin tho
exarapigebatbwaf forrmula |1-B. 25 Anbng t he conpounds of
formula | and its enbodi nents which include the
conpounds of formula 1-A and formula |-B are those
c onpP O stiveteegeatst di ehaainy bntiogr oy be farmaldiedihid plearanydutical

ST TR B e
co@briédan @ﬁaﬁt?reoﬁodma}imgrf%‘aiaﬁﬁgf o in’Mbﬁn% avgeouatrﬂ atdm&ﬁt]md of
unds al- ere is ragen. |n the
FORSIIBL AR A ek G e b AsERE Disr ot 0 el e
emboaPOSHIGS tHRy aﬁ*ﬂh@ﬁ@t@@l’&l@r&pﬁ&dﬂb eéf&cdﬂﬂmsﬂ@.fels of the inventive

0B mGER ﬁ&f%gﬂf@%ﬁ?@ ainarepaudpeendih iR R aniarpirerative

a.,»ﬁﬂvrmy iR aRionl evieRd isaftbadtilonnd mﬁmb@mm&unﬂwmﬁe@ or
formula |-B are these class of conp unds _in whic

conE815t ToRe cOMBoH GG PSR S TGS LB Tfie for the

mc@\é@f%ﬁﬁﬂﬂraﬁoﬁn@%g dabbriierel assraDhdmpRpatads, those
conmpounds where R4 10 is -(Ok(CH2CHRO YR 0 are

preferred. Especially preferred in-this class of
CONpAY Rflentive agent can be administered in conventional dosage form

prepared by combining a therapeutically effective amount of an agent (e.g., a
compound of formula 1) as an active ingredient with appropriate pharmaceutical

carriers or diluents according to conventional procedures. These procedures may

“involve mixing, granulating and compressing or dissolving the ingredients as

appropriate to the desired preparation.

The pharmaceutical carrier employed may be sither a solid or liquid.
Exemplary of solid carriers are lactose, sucrose, tailc, gelatin, agar, peciin, acacia,
magnesium stearate, stearic acid and the like. Exemplary of liquid carriers are syrup,
peanut oil, olive oil, water and the like. Similarly, the carrier or diluent may include

time-delay or time-release material known in the art, such as glyceryl monosiearate
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-R11 are those conpounds where R20 is O Anot her

enbodi nent of this invention are those conpounds of
formula I-B -where nis | and X is |ower al kyl ene, :
wymeameysss ower al kyl ene, cycl o-1 ower al kyl en&COEP204509927
nmono- or dihal o-lower alkylene. In this case, R4 is
preferably -(O k(CH2CH20 vy oo ICSRnlInthis
preferred enbodi nent, conp s where R20 is 0 are
especially preferred. Pharnaceutical conpositions

or 3Beenliis@ate hivheioh WRRbIvRE, Eﬂyceau;bgé natively or 20
i,n additio 0.a conp d of formula |, conprise as

‘hVSWX&IaYPPy}@% é‘%e@ﬂbé%tme%ﬂé‘ﬂ%%“éﬂﬁfec%ﬂq tpedikeept abl e

prodrugs, pharmaceutically active netabolites, and
pharmaceutical ly accept%bl e salts of such_ conpounds

and TreRAEYIF Pharmasgiiral o5HD 587 88 eidwdu gdus, ¥ solid carrier is

usBa thé Wéﬁ:‘&\fﬁ)ﬂ'&iﬁ bedBlcZB! SBCL heshat §eRARREDEMS in powder or
r ef erre herein coll ectively as "active agents

pedist fory ghindhe form oi@ 506 /0p 258828 PET? EIMSEOEH GOYd pamienpay vary.

If 4 Ry lidgareiasie (REd afe Ricpatdiah wAll Be FOHE 96 b syn$p, emu!sron soft
under st ood by those skilled in the art that

gefafp SAPFWR %’H%u@fé%b’%ﬁ%fum PrSUFRGNEHT i arn WWH‘? ef\éﬁ&or non-

aqGbNE IRfuidSuspRRLiyRor phic forns, all of which are -
intended to be within the scope of the present

i nvention and specified fornmulas. 5 Therapeutically

ef f egd bMﬁ!@Q@ﬂéBEﬁNé’[&-&h@Dl@@&é’ %rﬁggghénﬁ’éc&g@an acc%%;able

i nventi on nma used to treat ases ne
saligtian arfﬁaweoageﬂégtan a0 flepplvad Nive Frugoes Aolkiierneian organic or

%c ad, 1ref desil \éﬁltﬁ:ﬂﬂ%‘ﬁo’c dv3i létﬂé ecﬂ? eﬁtﬂp%if?é‘d%@&\tred ina

nt of an agent t Ficant
sufiahie cosabeant QhCQ{ﬂl@IF@fFOHQIOéV \@r@‘b di fferenti ation of a
eukaryotic cell, 1o e.g., a mamnmal i an, insect, plant
or fungal cell, and is effective for the indicated
ut i | i vyl be eppreciateg datithe agthaldopaged of the @gente pised in the

compeositions of this invention will vary according fo the particular complex being used,
the particular composition formulated, the mode of administration and the particular
site, host and disease being treated. Optimal dosages for a given set of conditions
can be ascertained by those skilled in the art using conventional dosage

determination tests in view of the experimental data for an agent.

The compositions of the invention may be manufactured in manners
genera!ly-known for preparing pharmaceutical compositions, e.g., using conventional
techniques such as mixing, dissolving, granulating, dragee-making, levigating,
emulsifying, encapsulating, entrapping or lyophilizing. Pharmaceutical compositions
may be formulated in a conventional manner using one or more physiologically -
accept able carriers, which may be selected from excipients and auxiliaries that
facilitate processing of the active compounds into preparations which can be used

pharmaceutically.
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The amount of a given agent that will correspond to

such an amount will vary dependi ng upon factors such

as the particul ar conpound, disease condition and its
wibossedcity, the identity (e.g., weight) of eti@p200s/009927

subj ect or host in need of treatnent, but can

neverthel ess be routinely determ ned in a nanner

known in the art according 4% the particular

ci rcunst ances surrounding the case, including, e.g.

t he [ e

dm%?gﬁifgltd ﬁlgﬂgﬁ%ﬁn’ EH% | on %gﬂtgé r ea{e1 e(:‘ij ggb'ethe

corgbipjngdie gwmholsrtdeb@lﬂngmmea@g@nw a'qoeatahhgi‘mpsrsﬂ'ncen detite art.
Su&ipc%ﬁéﬁ é?'}:ableefﬂgtcg %u{ﬂié b\‘gcﬁé er/%n%n l%ooeafoﬂ'lnﬁl eﬁj Lﬁ‘%ﬁ S;E’ets, pills,

condition 1n a

- draghas, capsudés,diquisd, g@s, syheusaslumsmrspen&gna dma:i thetikaiforyoral

ingglgﬁ;og?géa 85'{% ‘g!t(fbg kl%?‘t%ﬁ 'Pﬂgllnli'gc%%hcaﬁ ?éi)%%tlo“g fc%rrb‘la‘al use can be

con ron Trom occurring
oblpimetliusindar $ofidwixeipiartié admintsle with ﬂmﬁve mgmﬂsant fagvpt)

Q on b
optﬂ)rn%%gtﬂ%@tggt e d'egmf%@ & C#ttm% ng;@%%%ssﬁ%ﬂetn'a rei? néamﬁeq after
addingl Bmtabllmdmmarueagif tibsired| addan ¢ainets br drageandriesr

alleviating the 25 disease condition. The present
invention is further directed to nethods of
Thedehtn ia gsowrfurthmhlhhﬁt:taitedgoymmf@iowiﬂg mmp@ﬁ)ﬁhg working

act|V| for exanple.i mmal i a ssue

o<ffien vt e PRE TR0 £ Pl B ehoR? o Hedug et 1y o
agents as anti-proliferatives is 30 easily neasured
by known net hods, for exanple by using whole cel
cultures in an MIT assay. The activity of the
i nventive agents as nodul ators of CDKI protein,
ki nase activity may be neasured by any of the nethods
avai l able to those skilled in WD 2006/ 029863
PCT1EP2005/ 009927 21 the art, including in vivo
and/or in vitro assays. Exanples of suitable assays
for activity neasurenents include those described in
International Publication No. WO 99121845; Parast at
aL, Biochem stry, 37, -16788-16801 (1998);
Connel | -Crowl ey and Herpes, Cell Cycle: Mterials
and Met hods, (M chel e Pagano, ed. Springer, 5 Berlin,
Germany) (1995); International Publication No. WO
97/ 34876; and International Publication No. WO
96114843. These properties may be assessed, for
exanpl e; by using one or nore of the blologlca
testing procedures set out in the



exanpl es below. io The active agents of the invention
"may be fornul ated i nto pharnmaceutical conpositions
as descri bed bel ow. Pharmaceutical conpositions of
whbesiopeent i on conprise an effective nodul atdmerzooso9927
regul ating, or inhibiting anbunt of a conpound of
Formula | and an inert, pharnmaceutically acceptable
carrier or diluent. In one %mbodi ment of the
phar maceuti cal conpositions, efficacious |evels of
the inventive 15 agents are provided so as to provide
t her apeutic benefits involving anti-proliferative
Pley. By "efficacious levels" is meant levels in
whi ch proliferation is Inhibited, or controlled.
These conpositions are prepared in unit-dosage form
E iate for the node of admnistration, e.g.,

formula 1) as an act ve\'lm dient with appropriate

ef fective anount of C}gent (e.g., a conpound of

phar maceuti cal carrhkerg or & | ue cording to
conventional procedures. Thes ocdgdur es may

i nvol ve m xi ng, granul q_li ng ard c essi ng or
priate to the

di ssolving the ingredignts as 25 appr
desi red preparation. ﬂa&fa%r maceutical carrier

enpl oyed may be ei théFr aijsolid or Ii Exenpl ary
of solid carriers are | a&bse, sucr al c,
gelatin, agar, pectin, acacia, nmagnegiumjstearate,
stearic acid and the like. Exenplary @k _LVquid
carriers are syrup, 30. peanut oil, oliVe oil, water

and the like. Sinilarly, the carrier orndjluent may
include time-delay or tine-release material known in
t he Brerarafigaf gstiybyydé(4riodenpissylacaiamiv® 2006/ 029863

PCT/ EP2005/ 009927 22 or gl ycefyl _distearate al one or
with a wax, ethylcellul ode N

hydr oxypr opyl net hyl cel | ul t hyl met hacryl ate and
the like. A variety of pharmacentj-calyforms can be

enpl oyed. Thus, if a solid carrig is 5 used, the
preparation can be tableted, placed in a hard gelatin

caps P & splgisnaé exaly! chinsideddOfdo PABBMd ivashelonbraddetl ethy!
Virbi\ §§é}q 165,65, 7 608RY) of BB ARt R dattef 3t bh® foPBYours and

room terhperature for 12 hours. After removal of some solvent by rotary evaporafor,
the black mixture was refluxed at 120°C for 30 min. Afier removal of the solvent by
rotary evaporator and then oil pump, 3-ethoxy-acryloyl chioride (69.9g) was obtained
as a black liquid which was directly used for next step reaction without further
purification.

To the mixture of 4-iodoaniline (14 g, 64 mmol) and pyridine (10.5 mL, 128
mmol) in methylehe chioride (85 mL) was added 3-ethoxy-acryloyl chioride (10 g, 75
mmmol). Affer stirring for 5 hrs, more 3-ethoxy-acryloyl chioride (5 g, 38 mmol) and
pyridine (10.5 mL, 64 mmol) was added. After stirring for 2 days, the reaction mixture



If aliquid carrier is used, the preparation will be

in the formof syrup, enulsion, soft gelatin

capsul e, sterile injectable solution or suspension in
warRteriBeA¢E e or vial or non- aqueous |iquid sBSPERYPHIS27

10 To-obtain a stable water-soluble dose form a

phar maceutical |l y accept abl salt of an inventive

agent can be di ssolved in an aqueous sol ution of an

organic or inorganic acid. If a soluble salt formis
wan tasagdimMia b]amr 3-HO0 aggntiriethyvdravigh G4 ahd eshdenirated fo give 3-

ctrp e Pl G ad et 2o e B Bla. SRS ES e s

(MHGent s used |n the conpositions of this invention
will vary according to the particul ar conpl ex being
used, the particular conposition fornul ated, the

5 node of administration and the particular site, host

and |sea e ﬁ% reat.e ti mal dosages for a
et 83

gi v HEEQP sAUNSH-ERehe ascertai ned by
those skilled in the artlus] venti onal dosage
determination tests in viel ofJthe€jexperinmental data
for an agent. The conposit f e i nvention nmay

be manufactured in manners geneﬁall? known for
preparing pharmaceutical conpositions, e.g., using

con\@nﬁm@ aaid w&%k?vﬂft,? hﬂﬂéﬂlgﬁB%uﬁky&ﬁ(%&b-ﬁﬁeny!) attcrylam:de
SS vin nul ati_n ragee- na Vi I n
1 ighdi & i SNt 4B SHnG By oot deesiion mibdure Wes
10 bv}ﬁ?ﬂbbdréciin&gpce E’h 3008k er;mbl ;ﬁ‘@d:ipl@éﬁﬁ?ﬁ@»%stdoﬂ&&ed pRylitraBon, washed
d conventl on er . usi
W“% Mgﬁé?foﬁrts’glif@gl E‘?Sh SUORGHO%ER n'F gfisa g ﬁf@%@o H@Sﬁ 0%-

_ 15%&%@%13@# ith FRFyRRe d@x!cﬁ‘ﬂbﬁn an dmayaﬁfdra@df b-@sdot-1Huinolin-2-one
facilitate Process e ac _% conpounds into

(7.9% 8p&iat pon Slagh selid- EgnM@é“ Mi§ }phar maceuti cal | y.
WD 2006/ 029863 PCT/EP20051009927 23 For oral
adm ni stration, the conmpounds can be fornul at ed
15 r eadirieparayion edvbihibiorgiddeeguesipeunds Wit h
pharmaceutically accept a]bl e carriers known in the

art. Such carriers enab owpounds of the
invention to be fornulated abL-ts, pills,
N C
A mixture of 6-iodo~1H-guinolin-2-one (8.23 g, 23 mmol) in phosphorus
oxychioride (25 mL) was refiuxed under N» for 2 h. After cooling, the -solvent was
removed by rotary evaporator and then by the oil pump. Sat. sodium bicarbonate
20 (100 mL) was slowly added. The salid was collected by filtration, washed with sat.

sodium bicarbonate, water and dried to obtain 2-chloro-8-iodo-quinoline (5.78 g, 87%)
as a black solid. . LC-MS m/e 290 (MH™).

Preparation of 6-iodo-gquinolin-2-ylamine

T
g
N~ 'NH

25 2
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dragees, capsules, liquids, gets, syrups, slurries,
suspensions and the like, for oral 5 ingestion by a
patient to be treated. Pharnaceutical preparations
Wor0gatssuse can be obtained using a sol i dPEXGPpOeMIsZ7
in adm xture with the active ingredient (agent),
optionally grinding the resylting m xture, and
processi ng the m xture of nul es after adding
suitable auxiliaries, if desired, to obtain tablets

or dhasggmneRias. 2—¢mor$fﬁelotld51-\l{@m1bhl‘i§1(1l & Wbl iRQmonium

AR B T ST T L e
cobilng, ﬂx@\@ﬁ.@n@ﬁrasV@n@&&ﬁiﬁ%ﬁﬁ@&v&@ﬁétﬁPm&b@@%&%n&ﬁd by

ﬁ‘ﬁE%(?fi Wﬁﬁﬁ%@ %ﬁ‘}?h@"q HrissLipiopRR Priogerguipelinggnriamine (78 o.
84%)&5}3 Badkheimy! tC%h@@Q@DWIHW no) - t'hi azol 4- one
und WIthtI‘If|u0I‘O acetic acid NON-< FHS
F O FTEPRaURY Rﬁ%a”PP%BH‘PSW%%CB’PEMGhWS
3- et hoxy- N- (4-i odo- phenyp)-acrylamde N AOH 10 To
the solution of oxalyl chloride (40 g, 0.555 nol) was

slowy added ethyl vVvig e 185. 69, 0.84 nol) at
ODC. the mixture was stirrgd aff ODC for 2 hours and
roomtenperature for 12 hours” AN erNIngmvaI of sone
sol vent by rotary evaporator,

A mixture of 6-iodo-gquinolin-2-yiamine {200 mg, 0.74 mmol), triethylamine

{0.26 mL, 1.85 mmol}, diphenyipropylphosphine (dpp, 17 ul., 0.074 mmol) and
palladium(ll) acetate (17 mg, 0.074 mmiol) in dry N,N-dimethylformamide (4 mL) in
pressure fube was sfired under carbon monoxide at 75 psi at room temperature for
10 min. After addition of trihexylsilane (0.53 mL, 1.5 mmeo!), the mixture was then
stirred under carbon monoxide at 75 psi at 80°C for 4 h. The reaction was allowed to
cool to 25°C and then extracted with methylene chioride (2 x 50 mL). The combined
organic layers were successively waé‘hed with wafer (3 x 50 mL), dried over sodium
sulfate, filtered, and concenirated in vacuo. Flash chromatography (Merck Silica gel
60, 70-230 mesh, ethyl acetate) afforded 2-amino-quinoline-6-carbaldehyde (30 mg,
24%}) as a solid. '

Preparation of 2-((1R,28)-2-phenyl-cyciopropylamine)-thiazol-4-one.

To a suspension of (1R,28)-2-phenyl-cyclopropylamine hydrochloride (0.85 g,
5 mmol) and rhodanine (2-thioxo-thiazolin-4-one) (0.68 g, 5 mmal) in acetonitrile (20
mL) was added (N,N-diisopropylethylamine) (DIEA) (2.61 mL, 15 mmol) at room
temperature. Then, this solution was cooled fo G°C and mercuric chloride (1.35 g, 5

mimotl) was added in two portions within a period of 10 min. After addition, the
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the black m xture was refluxed at 120C for 30 m n.

After renoval of the solvent by rotary evaporator

and then oil punp, 3-ethoxy-acryloyl chloride (69.99)
wemoeibasned 15 as a bl ack |iquid which was pairreeedoknyovez7
used for next step reaction w thout further
purification. To the m xture of 4-iodoaniline (14 g,

64 mol ) and pyridine (10.52fL, 128 nmmol) in

nmet hyl ene chlorlde (85 nL) was added

SL%PQ{JB??%%IE mDr 165 (térﬁggrah}é anﬁ%ﬂﬁ@&’f#z d“&% Sfhe

1 rri gg( Xy-acr
repuiting blask saligh )fveaﬁ aitq*zryd ithtbwgh & p@m@?m@!ﬁe&m rweshipd with sthy!

oo Byl SR Ll e

regidahwas dilutpd withevater ({000nLiand elinil ackteted 08B TTanisio layers
w&@ %8@5}5{\@ f‘j\‘& thtgoggh%&]se’liayer was extractod with ethyl acetats (2X100 mL).
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Tr(elcpﬂ’mﬁag orgay extrastyean arag-[@i W(tfwkllje scﬂutﬁnmhﬂtad(mfer
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ctlon”m Xture was W ng po
2- MquyclOﬁh@yﬁHmmpbﬂtml—émnm awhiteeamerbhbys solid: EI-HRMS m/e

ca cﬂrf%'rrr(g’?oﬁr é%#jmﬁ%%éplfﬁge% : r |2§g 4g|0a?rgsh,

0% 15% nethanol in nethylene chloride in 40 mn)

bl ack Bgietan 3 B MRS S el P FEAt 2 2
ph2nyitydopropyiaotdio )ghianol-4-oee; cbnipohh&?hviﬂ%tmﬁmtmneemfacid
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To the suspension of 2—amino-quinoiine~6-carbaldehyde {30 mg, 0.174 mmol)
and 2-((1R,28}-2-phenyl-cyclopropylamino)-thiazol-4-one (26 mg, 0.11 mmol) in
toluene (i mL} was added benzolic acid (3 mg, 0.011 mmol) and piperidine (3 uL.,
0.011 mmol). The mixture was heated to 150°C by microwave for 20 min. After
cooling to rt, the solid was collected by filtration, washed with toluene and dried. The
crude product was purified by HPLC (Reverse C18, 10%-90% acetonitrile in water in
10 min) to afford 5-[1-(2-amino-quinolin-6-yl -meth-(Z)-ylidene}-2-((1R,2S8)-2-phenyl-
cyclopropylamino)-thiazol-4-one; compound with trifluoro-acetic acid {36 mg, 84%) as
a yellow sofid. LC-MS m/e 271 (MH™".



oxychioride (25 nL) was refluxed under N2 for 2 h.
After cooling, the solvent was renoved by rotary
evaporator and then by the oil punp. Sat. sodi um
Wi Wadizeseat e 20 (100 nL) was slow y added. TRETEBLMH09927
was collected by filtration, washed with sat. sodi um
bi carbonate, water and dried to obtain
2-chl oro-6-i odo-quinoline (9778 g, 87% as a bl ack
solid. . LCGM5S me 290 (MH+). Preparation of
6-io0odo-quinolin-2-ylamne | \ 25 N N-12 WO
Ex%%gE/£29863 PCT/ EP20051009927 26 A suspensi on of
ro-6-iodo-quinoline (1 g, 3.46 nmol) in

o XIS
ysS under pressure tube.

f da

ﬁiaszgh—'éep#?-was renmoved by rotary evaporator. The soI id
was collected by filtration, washed with water and
dried to obtain 6-iodo- ui nolin 2-ylamine (0.78 g, 5
84% as a black solid. MS W 271 (

‘Preparation of 2-am no- quﬂnol I ne- 6- car bg dehyde OH
[\ \ 151 N NH2 A m XjuRg
6- i odo- qui nol i n-2-yl am nol ),

bi et hyl ani ne (O.ZQH‘ B5qgAol ) ajg

di phenyi propvl phosph#he (‘dpp, , 0.074 mmvol ) and
la palladium(li) acetate (17 ng, 0.074 pani‘ol) in dry
"NN-dimethyl formamide (4 nl) in pressure tube was
stirred under carbon nonoxide at 75 psi
tenperature for 10 mn. After additi-ef of
trihexylsilane (0.53 nL, 1.5 m xture was
then stirred under carbon nonoxi de 75 psi at 80C
for 4 h. The reaction was allowed to cool to 25C and
t heFrenarationt of @-wotio- the by topdie  Blbkarinee 4-dioke 50 nl) .
The conbined 15 asganic | ayers were successively

washed wigh waterf (3 x 50 nL), dried over sodi
OH Br
- 70
| L, L2

L, N
H

A solution of 2-amino-5-bromo-benzoic acid (280 g, 1.3 mol} in acetonitrile
(1.3 1) was warmed up to 50-55°C. Pyridine (206 g, 2.61 mol) and a solution of
triphosgene (128.8 g, 0.43 mol) in dichloromethane (720 mi) were simultaneously
added dropwise. After completion of the addition, the mixture was stirred at 50-55°C

o

for an additional 2h. The solvent was removed under reduced pressure and waier
was added. The precipitate was collected by filiration, successively washed with
water and chilled dichloromethane, and then dried under vacuum to afford the
desired product 6-bromo-1H-benzo[d]j1,3Joxazine-2,4-dione (304 g, 98%). This
material was used in the next step without further purification.

Preparation of 2-amino—6-bromo—quinolin—4~dl
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sul fate, filtered, and concentrated in vacuo. Flash
chromat ogr-aphy (Merck Silica gel 60, 70-230 nesh

et hyl acetate) afforded )
wo B¥0sd3ui nol i ne- 6- car bal dehyde (30 ng, 24YWrmescos009927
solid. 20 Preparation of :

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

N O NHS To a suspensi on of 239

(IR 2S) - 2- phenyl -cycl opropyl am ne hydrochl ori de (0.85

g, 5 mmol) and rhodﬁnlne (2-t hi oxo- thlazolln 4- one)

(0.68 g, 5 mmwl cetonitrile (20 ,ni) < added
(N, N-di i sopropylllet yli ne)}—BHEAR- (2. 61 , S5 mmol )

at room 25t enperat yf e Then, this sol uty N
cooled to OC and nercuric chioride (1.35 g, 5 nmol)
was added in two portions within a period of 10 mn.

Af ten glabh '0?@4[31’&“8—1\@0&'%%%9 vﬁ&@%ﬁ%@ h@%@%bg 8%% mol)in

27 suspensi on was mto roomte

(l\bwlr@e ylifaseatnige) DY £400ThE waseasided tng sbtua@ko%maiodénle (37 g,
f)fa'n‘ ttfétﬁgart"lz}[ U9 ﬁﬁodoﬁ C’ﬁﬂ]?ﬁfﬁ \‘{‘??gﬂﬂa’c\’ﬁﬁm The

es were
rera@trcweertmu@s rrtarrﬁawxad @l AP-8AUC frs80anind & reverse duenstaisto ice-

o) DUy 0B ot 8 656300 vt

ancamuumeéxttnrm then wisshived Iy Na€@iti42 § ah2X1@6olniign was
BRSO A SO0 AR5 1S BRI P e

reRilting plecipiiatefw: a”rfétwc&@a'ngmagmrt toeaitdrd 2apvied-BaFombeuinolin-4-of
n : u r [

=S SR UBIIA B pS T YRGS P Rald S ued] o BB Pt Wiout
fudherpueificafioaphy to obtain 0.474 g (42% i el d) of 2-((1

R, 2S) 10 2-phenyl -cycl opropyl am no) -t hi azol - 4-one as

a white anorphous solid: El-HRVMS mle «calcd for

C1 2 HP2d20:Bioh M N- @&oﬁﬁa?@hycﬁmmwduizam1 -ByBacetrnagar at i on

of

5-[1-(2-am no-quinolin-6-yl)-meth-(2)-ylidene}-2-((1

- R, 2S) - 2- phenyl cy&l opropyl am no) -t hi azol - 4<¥ne;
conpound W g/ i f {uor o- acetic acid I\Ff@@i
N/ j\

N,

A -mixture of 2-amino-6-bromo-quinolin-4-ol (29.4 g, 0.12 mol}, acstic
anhydride (36.7 g, 0.36 mol) and sulphuric acid (20 ml) in glacial acetic acid (300 mi)
was refitxed for 30 min. The mixture was allowed {o cool fo rt and then poured into
water. The precipitate was isolated by filtration and dried to afford product N-(6-
bromo-4-hydroxy-quinolin-2-yl)-acetamide as a brown solid (32 g, 93%). This

material was used in the next step without further purification.

Preparation of N-(6-bromo-4-ethoxy-quinolin-2-yl)-acetamide



10

15

20

25

HF Chiral 3\ FFO OH N 15 NH2 To the
suspensi on of 2-am no-qui noli ne-6-carbai dehyde (30
ng, 0.174 mmol) and :

W A RISBS) - 2- phenyl - cycl opropyl am no) - t hi az FCTATHi§009927
(26 ng, 0.11 mmol) in toluene (1 nL) was added
benzolic acid (3 ng, 0.011 g@ml) and piperidine (3
uL, 0.011 nmmol). The m xtu was heated to 150C by
m crowave for 20 mn. After 20 cooling to rt, the -
solid was collected by filtration, washed W|th
tol uene and dried. The crude product was purified by
HPLC (Reverse C18, 910% 90% acetonitrigle jn Water in

i o]

10 nin) to a¥ SN O
5-[ 1- ( 2-ani no- hupholli nde- yr=rerh—c2) - yhidepel 2 (1
R, 2S) - 2- phenyl - “cy¥l opr opyl ani no) - t hi azol - 4- on€;
compound with trifluoro-acetic acid (36 ng, 84% as
a yellow solid. LCG-MS e 271 (MH+) . WO 2006/ 029563

PCT/ KRRQ0R4 QQQ—?@Eror?@d» Y m%iiru -acetamid% (3%9 % 114 mol),

5-f2- Am no-4-eth oxy-oumo |n l ene}

ﬂm‘ ipside (SRR, Pel] Hyn%ihﬁ%potaﬁwaz@rb e30-g00. 912@00 in
acé%w thie %Z%Tng NED rgﬂﬁ&%rf&t PRI solyent was ey evaporated and the

br ono- 1H Benzo[ d] oxazi ne- 2, 4-
resxdue was friturated w:th water T e precipitate was col!ected by filtration and dried
to afford N—(G-bromo—4-ethoxy~qu:noim-Z’_-y[)-ac:etamide as a pale yellow solid (28 g,

809%). This material was used in the next step without further purification.

Preparation of N-(4-ethoxy-6-formyl-quinolin-2-yl)}-acetamide

J
(0]
O — P e
H .

A mixture of tefrakis(iriphenyiphosphine)paliadium (Pd(PPhs)s) and sodium
formate (5g, 48 mmol) in acetonifrite (30 mi) was purged with nitrogen. A solution of
N-(6-bromo-4-ethoxy-quinolin-2-yi}-acetamide (2.5 g, 8.12 mmol) in DMSO (30 mL)
was added through a rubber septum. The vessel was puf under an atmosphei'e of
carbon monoxide (50 psi), sealed and heated fo 120°C for 30 min. The mixture was
cooled to rt and the acetonitrile was evaporated under reduced pressure. Water was
added and the resulting precipitate was collected by filtration and dried to afford the
desired aldehyde N-(4—ethoxy~6—fonnyi¥quinoiin-Z-yi)—acetar.nide as a pale yellow solid
(0.8 g, 40%).

Preparation of 5-(2-amino-4-sthoxy-quinolin-5-yimethyiene)-2-[2-(3-fluoro-
phenyl}-ethylamino}-thiazol-4-one



OBr. OHBr NN2 ! HtO A solution of

2-am no- 5- brono- benzoic acid (280 g, 1.3 nol) in

acetonitrile (1.31) was warmed up to 50-55C
WPZRGSHRIPE3 (206 g, 2.61 nol) and a sol ution oPCT/gP2005/009927

tri phosgene (128.8 g, 0.43 noi) in dichloronethane

(720 m) were sinultaneousl added dropw se. After

conpl etion of the addition,” the m xture was stirred

at 50-55C for an additional 2h. The sol vent was

renmoved under reduced pressure and water was added.

The precipgitate was coII cted by filt i on, o
successi ve vvasheg Jwat er and chj f 3 /
di chl orprethang,_-gnd th@ﬁ{drl ed under ]va J(d
af ford sire’d pr ogtict 6~ br opu- |

H benZo[ H] [ Foxaziri e- 2,
material was used in the
puri-fication. Preparat f

2- am no- 6- br ono- qui nol i n=4-ol WO 2006/ 02986

PCT/ EP2005/ 004927 29 O Br ~ O Br 1 A solution
of 6-bronp- 1H benzo[ d][ 1, 3] oxazi ne- 2, 4-di one (90 g,

. Ty s LR BB L) g,

- mgAdABimmalhih acetietatsid (A mb wes Treateyl with 2[2-(@dluprd-phdiyh-

s ol e E058 s S SR TS 8 B o 07

mimiciitio ai roierovenleds vBHHR2IzEICH 180D forl 60 pino dileted ((as ml) was added
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pro@ﬂﬁnalsﬁbid)me@froduct 5- (2—ammo-4-ethoxy—qumolm—B-yimethylene) 2-12-(3
ﬂuoro—gsgeny!fgglyiamt R)E(iXOigiu c'mneoas a pow'g‘ &%tmg, Ifée%). LC-MS m/e 437

ext step wi t hout furtBer

(MH")
15 _
Example 3
2-Amino-5-{2-amino-4-ethoxy-guinolin-8-vimathvyiene-thiazol-4-one:
. : S
oo
ifD W Oy
NN NH, RN N i,
20 A solution of N-(4-ethoxy-8-fromyl-gquinolin-2-yi}-acetamide {example 2e, 50

mg, 0.19 mmoal) in acetic acid (1.5 ml) was treated with pseudothichydantoin (34 mg,
0.29 mmol) and sodium acetate (63 mg, 0.77 mmaoi) in a microwave synthesizer at
180°C for 45 min. The mixture was partitioned between 1N NaOH and
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OHOHgJ Br ~\ Br I / \ /\/ NMMN NHA mxture

of 2-am no-6-brono-quinolin-4-ol (29.4 g, 0.12 nol),

acetic anhydride (36.7 g, 0.36 not) and sul phuric
WAHI3 M ) in glacial acetic acid (300 ni PCTEERE27

refluxed for 30 mn. The m xture was allowed to cool

tort and then poured into ter. The precipitate was

isolated by filtration and dried to afford product

N- (6- brono-4-hydroxy-qui nolin-2-yf)-acetam de as a
dichioownethard. dﬂ(@é&q@ou@%@er whicts contained ired dasired peadiict, was

cof%ﬁ;aggg%gttﬁ) AR ILAS I crh bR iRl hY ke BPLC to afford the

prayuitasihe MFAdt(H ongy, - 84).00H-MS- 1B/e/3 195 iéDani de WO
2006/ 029863 PCT/ EP2005/ 009927 30 OH O' Br \ \ O Br
\ \ O N/ NHA mxture of
Q zbrom) 4- hydroxy qui nol i n-2-yi)-acetam de (32 g,
I . )

yhc&@‘@trﬂhﬂggdu&;h@@ﬁ}mgiam refl uxed for 2h. The

sol vent was evaporated and the residue was
triturated with water. [The precipitate was coll ected
byfiltration and dried oafford

pal e yeIIow SO|Id 28 g,
used in the next step ™ p lelcation.
10 Preparation of . - S
N- (4- et hoxy- 6- f ornyl $Hui nmi i n>~2-yl)-acetam de of O
Q) Br OHi. \' \' p KNUNH NH '

Preparation of c-{tetrahydro-pyran-4-yi}-methylammonium acetate

(lj NH AcOH

A cold (ice water bath) solution of tetrahydro-4H-pyran-4-one (7.5 g, 75
mmo!) and tosyimethylisocyanide (16.05 g, 82.4 mmol) in DME (125 ml) was treated
with a suspension of potassium t-butoxide (16.8 g, 150 mmoles) in t-butyl alcohol
(250 ml). The reaction mixture was stired at room temperature for 32 hours, and
then diluted with ether (250 ml). The mixture was successively washed with water
and brine, then dried over sodium sulfate, filtered, and concentrated. The crude
product was purified by short path distillation under high vacuum to give the nitrile as
colorless oil (2,98 g).' This material was dissolved in 1M borane/tetrahydrofuran
(THF) (134 mi, 134 mmol) and stirred at it ovemnight. Excess borane was quenchéd
by adding methanol (rt, 1h), and the mixture was concentrated to dryness. The
residue was dissolved in 4N HCl/dioxane, stirred at rt for 1h and then concentrated
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H A mxture of tetrakis(triphenyl phosphine)pall adi um
(Pd(PPh3)4) and sodium 15 formate (5g, 48 mmol) in
acetonitrile (30 rr1) was purged with nitrogen. A
WEGMSLBE of PCT/ER2005/009927
N- ( 6- br ono- 4- ethoxy qui nolin-2-yl)-acetamde (2.5 g,
8.12 mol) in DMSO (30 nl) _.was added through a
rubber septum The vessel v%ss put under an atnosphere
of carbon nonoxi de (50 psi), sealed and heated to

undal’ee@cfe@ pre¥@ufl, NFhelEWidTbXitive eavifturatokigfether 4id edlidcted by
ton| trile was evapor.at. reduc

SuciPR SEEEN. INeHERORARD J ATt a4 oh et 1-BEEY figTHF (30 m

wap Er@@ileﬂ Iﬁimtm l\g@@%p(aglgemt ad. dayindfdl) dt Hbi Bh. artE THF eds tré@moved
esired a

by St"ﬁat@'ﬂ {egaqusoHy ISO{!;‘SP‘P%'FF $e8Irgfpd Wik Naghihee sxdragted with

d;cl@l@hﬁﬁné&ﬁéﬂeﬁwrﬁ%rﬁﬁmcﬁﬁfﬁ wehs dﬁ@&%\{eﬁddm 8lilfpe ad concentrated
ani no-

0X uj no 6- l.ene
e o By | RS e e Wb ReeiE G G T 1.9
m?@%/;%&ﬁaﬁ%ﬁ&’ﬁ&%ﬁ@&@%ﬁﬁ@@&ﬂ&eﬁi{wﬁ@t@]o:pyrg?ml)e Vo
solution o
mefgyfaroraeHeRyaceiate 6hyiSqui nol i n- 2-yl ) - acet ani de
(example 2e, 50 ng, 0.19 mmol) in acetic acid (1.5
m) was treated with 2[2-(3-f]l uoro-p Cg’eny 5
et hﬁramrﬁ%qn ISRy Sd- Qo HE raBY I g-Arsr-§-Yimrihyl-amino)-
4H~°cﬁ’i€t&®~ﬁﬁ§ﬁe%§thggfquﬂﬁjm@ -ilacsBki: 1 na mcrovave
synt hesi zer at for 60 mn. Water (0.5 nl) was
added amd the reaction m xture was jmn crowaved at
140C for mn. The m xture was querched withol N
NaOH. Therl'tevvas col | ected j

filtr)%'i N/ \\<~: —— N

A suspension of N-[4-ethoxy-6-{4-oxo-2-thioxo-thiazolidin-5-ylidenemethyl)-
quinolin-2-yil-acetamide {(example 6a, 50 mg, 0.12 mmoi) in acetonitrile (2 ml) was
reacted with diisopropylethyl amine (0.20 ml, 1.2 mmol} and methyi iodide (0.15 ml,
2.3 mmol) at ri for 45 min. The mixture was concentrated fo dryness and the residue
suspended in acetonitrile (2 mi). Diisopropylethyl amine (0.20 ml, 1.2 mmol) and ¢-
(tetrahydro-pyran-4-yt}-methylammonium acetate (100 mg, 0.58 mmol) were
successively added at rt, and the mixiure was stirred at rt overnight. The precipitate’
was collected by suction filtration, absorbed on SiO2 and purified on a silica gel
column with a 0-10% methanol/ethyl acetate gradient to aiford the product as a solid
{29 mg, 56%). LC-MS m/e 455 (MH"). '
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successi vely washed wth water, ether and

di chl or onet hane. The crude precipitate to was then

di ssol ved in DMF and concentrated to dryness. This
weatsed2edéswas triturated. with hot di oxane aRUT/EP2665/009527

filtered. The nother |iquor was concentrated under

reduced product to afford %‘{m pr oduct

5- (2- am no- 4- et hoxy- qui nol i< 6-yl met hyl ene) - 2-[ 2- ( 3-

fl uoro- phenyl)-ethyl am no] -t hi azoi - 4-one as a powder

(23 ng, 28% . LCMS me 437 (MA) 15 Exanple 3 2-Am

I No- 5- (2-am no- 4- et hoxy-y .
Exém@—én 6-yl net hyl ene) -t hi azol -4-one:  CHOQu |~/
!amiNothxoZ@H%Jé’:ﬁ!

-qui nol'i n-

N-(4-e ny -y '
g0 le 2e, 50 my, 0.19 nmol) in acetic acid (1.5

m) was treated with pse:iothl ohydantoi n (34 ng,

0.29 mmol ) and sodium acgtate (63 ng, 0.77 mMmvi) in a
m crowave synthesizer at “~}80C for 45 m The
m xt ure was partltloned betvveen I'N NaC]—| ;

The aqueous | ayer, i ch lcont deS\l red
product, was conce at-ed teo~drynhess ﬁngithe crude
resi due was purified b&{ RPNHPLC t o af f or H]

e 315

product as the TFA salt (5 ng, 8%. Ly
h iazol - 5-

(MHI. 5 Exanpl e 4 N (4-Ethoxy-6-4-o0x0
VI dGRELALYF b-o9bBBb) B ficnlBEELALT de: 0 O

(tetrahydro-pyran-4-vl nmet hyl - am no) - 4H

P — 0 G — [
\(‘rjf\m ' > \(‘3‘/\8 «NH

A solution of ethyl chioroacetate (20 g, 0.16 mol} and potaésium thiocyanate
(12.7 g, 0.13 mol) in ethanol (100 ml} was refiuxed for 3 h. The solution was filtered
and concentrated under reduced pressure to afford 18.7 g of thiocyanato-acetic acid
ethyl ester (97%). A mixture of cyclopropylammonium acetate (0.50 g, 4.27 mmol)
and thiocyanato-acetic acid ethyl ester (0.62 g, 4.27 mmol) was heated to 90°C for 3
h, and left at rt ovemnight. The reaction mixture was partitioned between 6N HCI and
dichloromethane. The layers were separaied. The agueous layer was made basic by
the addition of 6N ammonium hydroxide, and then concentrated fo dryness. The

- crude was friturated with dichloromethane and the solution separated from the solid

by filtration. This solution was dried over sodium suffate and concenirated to dryness.
The crude was purified on a silica gel column with 100% ethyl acetate to afford 2-
cyclopropylamino-thiazol-4-one (244 mg, 37%).
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OV\V\' N NHI O Preparation of

c- (tetrahydro-pyran-4-yi)-nethyl ammoni um acet ate N

-' ~-" NHz AcOH 10 0 O A cold (ice water bath)
WEOIeA 920863 of  t et r ahydr o- 4H pyran-4-one (7.5 QCT/‘EB?GGSFGGWZ’»'

nmol ) and tosyi net hyl i socyani de (16.05 g, 82.4 mmol)

in DVE (125 m) was treate% Wi th a suspension of

pot assi umt - but oxi de (16.8 5 150 mmol es) in t-butyl

al cohol (250 ml). The reaction mxture was stirred

at  rrrepaitz@om ef RijB{(2-clasprdgidmmeus-exo-aRdhikbolt Neienemethyl)-4-

diluted with ether (250 m). The m xture was
ethgﬁ)éggggpr\ﬁ%]-y@- with water and brine, then dried

over sodiumsulfate, filtered, and concentrated. The

crude prpduct was purlflegJ by short patrL\

distillat under high vaguumto glvethe nltrlle ag

col orl ess (2.98 0). Tﬁgﬁnaterlalom : 2

in | M or 8‘ﬁ‘§/drofls (THE) (L34 N
nmol ) S d at fit ove oi ght . c \H

quencheﬂ 20" by addi ng ne nol (rt, 1h), and the ﬁ
m xture was concentrated Yo dryness. The residue S
di ssmkmagor & HRok gl aroRiVEquimblini-288)-Retdrhidk 91 oclRgando
t hen concent r'ggﬁéd WO 2006/ 023063l P /EP200‘5/ 80992‘c7J

mmgl) inegetic ped (2 el W%E%?%W’WH§Y§IGPYQPYP§§P%Uﬁa%%é'one (61 mg,

0. 3@%&@0 %h&@o&?uhha@tﬁ@’(u@ﬁﬂg pbs ﬁﬁﬁﬁsimba'm;cwﬁiiw@nmesxzer at

filtratian. suspension of this material (1.
180 for HAHIY)- The H’F@F’Ct@t@ Was co“ﬁ&*@dtbwe%ipw fHiratipmang WPSWG‘Y
wabHed \Qltimfvetéjang em@"c& afdrd ! detr Afvitg ‘?\ a vaRiutt Bl ehe product N-

renoved by distillation and the ueous sol ution was

IB-@&Y@W@W@WW%@WWWO&M*%@% li-f-ethoxy-quinolin-2-yi}-
acdthmRleUOBLINARS md 78 9NN GBS /@67 (was). dri ed over
sodi um sul fate and concentrated under reduced
pressure. The residue was treated with acetic acid
Exklp8% M, 11.9 mmi) to provide, after drying in a

==Vacuum oven, c-(tetrahydro-pyran-4-yl)-
N-(4-Ethoxv-6- {4-oxo—2{2-(tetrahvdro-pvran-zl-v)-ethvlammo1—4H-thlazol b-

viidenemethvil-guinolin-2-vi)-acetamide:

L
SR
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met hyl anmoni um acetate (1.71g): 10 Preparation of
N- (4- et hoxy- 6-{4-oxo0-2-[(tetrahydro-pyran-4-yl nethyl -
am no) -
WRR0GSHRHSD| - 5- yt i denemet hyl ) - qui nol i n- 2-yl j - BEEERMHPHWI2T
I OQ\OO HN~HNNa O A suspension of '
N-[ 4- et hoxy- 6- (4- ox0- 2-t hi -thiazoiidin-5-ylidenene
thyl)- quinotin-2-ylj-acetafmm de (exanple 6a, 50 ny,
0.12 nmmol) in acetonitrile (2 mM) was 15 reacted
Wi t PPrabaratigr emyde binply- s nsolBitdskorthiazdlidh- By dncansthyl )
.met hyl iod,[i@de (0.15 m, 2.3 mol) at rt for 45 mn.
q”‘gﬁ@"%y&'taﬁ? Migs concentrated to dryness and the
resi due suspended in acetonitrile (2 :
Di i sopropyl et hyd, amine (0.29 nm, 1.2
(tetrahydro- pyraQ- 4; yejo metyl ammoni
mg, 0.58 ¥ € suceegsjvety-add Q\{d‘
the m xture Stifred at i ts overni ghiif. NThé \
precipitate 20 was col |l ected by suction filtration,
abs d¥ sudfiaprpi Si-Cethindy-Biramylatinelin-2-Wiadetamige (40cmbuths

b o= 21 T R rliedXn RSNl e WALGY 24 fimal g
sodiBB achia!) (53D EUBNMIRYBIB3 PTTHERPEODSIGEEFepat 169AC for 25 min.
TRt bl S SRRE AP ARn, wesied it apelic acdwater and
ethen-apd e driecdt aniadaum’ Ge@ fo piford inferrnedinte N-{4-bthBxy-6+#-oxo-2-
thio?c'élbm'hiéo[idim&yiidenemethyi_)—quinoiin~2—yt}—acetamide as a brown solid (396 mq,
68%). '

Preparation of N-(4-ethoxy-6-{4-oxo-2[2-(tefrahydro-pyran-4-yt)-ethylamino]-
4H-thiazol-5-ylidenem ethyl}-quinclin-2-yi)-acetamide

|
~
D )

., .
= = 0] = =
Lorrh — o
N N~ "N
H S H

NH

o]

A suspension of N-{4-ethoxy-8-(4-oxo-2-thioxo-thiazolidin-5-ylidenemethyl)-
guinolin-2-yi]-acetamide (example 6a, 50 mg, 0.11 mmol) in acetoniirite (1.5 ml) was
reacted with diisopropylethyl amine (0.200 mi, 1.15 mmol) and methy! iodide (0.15 ml,
2.3 mmol) at rt for 30 min. The mixture was concentrated to dryness and the residue
suspended in acetonitrile (1.5 mi). Diisopropylethyl amine (0.20 mi, 1.15 mmol) and
4-(2-aminoethyljtetrahydropyran (0.075 ml, 0.58 mmol) were successively added at rt,
and the mixture was stirred at rt overnight. The precipitate was collected by suction

'ﬁ]tration, an washed with acetroniirile. lt was then absorbed on Si02 and purified on a

silica gel column with a 0-10% methanol/ethyl acetate gradient to afford the product
N-{4-ethoxy-6-{4-oxo-2[2-{tefrahydro-pyran-4-yl}-ethylamino]-4H-thiazol-5-
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Preparation of 2-cycl opropyl am no-thi azol -4-one /PPP
\/O O AN NH5QAC 0 0 ~NH A sol uti on of ethyl -
.chloroacetate (20 g, 0.16 nol) and potassi um
weRpwosfate 10 (12.7 g, 0.13 nol) in et hanBfT/ERELC227

m) was refluxed for 3 h. The solution was filtered '

and concentrat ed under red% ed pressure to afford

18.7 g of thiocyanato-aceti¢ acid -ethyl ester (97%.

A m xture of cycl opropyl ammoni um acetate (0.50 g,
lidénérhe hinofd-yiceesrariete-sat el sslidqbh Y g, 88%4I1.C-MS
Y (g 6&;‘?%. 27 mgo){:% was heatazigl tg 90C foSQS %1 aﬁd
m/g 459 Jrt overni ght. The reaction m xture was
partitioned between 6N HCl and 15 dichl or onet hane.

The |ayers were separated. The aqueous | ayer was nade
EX by the addition of 6N anmoni um hydr oxi de, and
N-(6 2 A GiR0G R LA B 005 AN ERSReth Tt a0 RIINEEE-2-yl)-acetamide:
triturated wth dichl oronethane and the solution
separated fromthe solid by filtration|_ This
d

solution was driRed over sodium sul fate af
concentrated t ~\. The crude ] g
silica gel A thslgg%etﬁy’l a *

- 20 cycl opropy am no-t hi azol - 4-one (244 ny, - % . WO
2006/ 029863 P 2005/ Q09927 5P i af \
N L EPa0h o b PR es2 Bie i el ie S0y B hnsrastiy-
quit&l?_[%ﬂ-ﬁl\]yﬂl\l»acfbn{m&jey(l egafgg@l g Baﬂﬁl@x,] G.atN ﬁﬁmHt) iel @céﬁniﬁ@a@ @ft) was
L N, + ~ - SO |
reaRe AR WSy OBV g PO Th 22 Prph B ab iyl s0 mi,
4.6@{1;2@ 235 f(ﬁl 30N Tllh@ rﬁ&ﬁlr% ﬁ{a@&io{ﬁcﬁr&raﬁéd tdé??négseﬁgeﬁb residue
W -C ro m ) - | aZol - 4-0ne , .
sushinisd e OR5 S LR Gphian P13 resia 1 raehael N, 5, Bommol)
wadThSHAINGME 28N M asiZefwaa stirrb3Q4E rf for 296, mhe mitiae: was

reci pitate was coll ect.ed by .suction filtrati on d
wr&g@@@‘gg itq,@wyess and e sohg wasytriturated wEth waler, %e prec%}tate was

collected by suction filtration, successively washed with water and ether, and then air
dried to afford the product as a light brown solid (50 mg, 663%). LC-MS m/e 357

(MH™).

Exampie 8
N-I16-{2-Cyclopropvimethyiamino-4-oxo-4H-thiazol-5-ylidenemethvl}-4-sthoxy-
guinolin-2-vil-acetamide

Preparation of 2-cyclopropyimethylamino-thiazol-4-one
0

A\/r\!H‘,.OAc H(
N S\/{J

NH

‘ 2
\/OW(\C] —— O 8/
o}



10

15

20

25

washed with water and ether to afford, after drying
in a vacuum oven, the product N
[ 6- (2-cycl opropyl am no- 4- oxo-4H-t hi azol - 5-yl
W WaEHBe1y| ) - 4- et hoxy- qui nol i n-2-yl] to acetFRGesRe®27
asolid (32 ng, 21 %9. LGCMS me 397 (MHO. Exanple
6
N- (4- Et hoxy- 6-f 4- oxo- 2( 2- (?gt rahydr o- pyran-4-yi)-ethy
| am nol - 4Ht hi azol - 5-
yi i Aemietued biyeyclopuepyirhethyl2myhgnivra etetatd (Ol4teg, 3.8t Bmd) dnd

ﬂ1105\@@%8@%&5'cb{letB%SesgerVPSZQQ %qép %%80% wascf\-ure/a't:' %68 90:’922}2
TheNehdioet hixkye Gvab padiiondd bbiwaca-ohhHEEatd dichoomathalenghe
layqtvgx.{eg s%l%lalf@ Ohﬁzg%oggﬁﬁe?%‘%gqa%e bpés!c bNy t%lgdéiﬁcﬁ 01! 6N
amrhblﬁlémeﬁ}lmdeﬁ -ahd dingr] exdraicteal with @cliblonsatiedram e c(rgé)ﬂc layer

was Hag 2 sadp Ml Ahed T b Seta Sndet riost e e

aquaced Riyer \ézﬁéﬁaisagonéer&ammﬂo)dryﬁesa antl ¢ comBida e SymattHiesitg@ with

oMEL ThEIIF Shiufch ek el pal ot R ey, THa i

weré rmdmbﬁteldeafnd mmiged baz dlidae! columnwatLLODUD eeRl ddetad toafbrd

2'C5f tpgéfi‘% é(?@?’"‘gf?}iﬂa f‘%‘%&gﬁéﬁg{%gr%)qw nolin-2-yil-ac

etam de as a brown solid (396 ng, 10 63%.

T %ﬂﬁwgwhaﬂg‘*’% et hy

yhdéﬁéﬁaétﬁ}/’)-zi-ethoxy-qulnohn-z-yl] acetamide

L O L0 O

o) {
CHO P T A S g

0 = e S — 4
P + )J\ﬁ M S\<

A solution of N-(4-ethoxy-8-fromyl-guinolin-2-yi}-acetamide (100 mg, 0.39
mimol) in acetic acid (2 m!) was treated with 2-cyclopropyimethylamino-thiazol-4-one
{66 mg, 0.39 mmol) and sodiumn acetate (127 mg, 1.55 mmol) in a microwave
synthesizer at 180°C for 2 h. The reaction mixture was partitioned between 1N
NaOH and ethyl acetate/dichloromethane (1:1). The organic layer was dried over
sodium sulfate, fillered and concentrated fo dryness. The crude was purified on a
silica gel column with a 0-7% methanol/ethyl acetate gradient to afford the product N-

16-(2-cyclopropylmethylam .no—4—oxo—4H—{hiazo!—S—yiidenemethy'l}~4~et.hoxy—quinoiin—2—
vil-acetamide as a solid (10 mg, 7%). LC-MS m/e 411 (MH").



i0

15

20

o5

4H t hi azol - 5-yl i denenet hyl } - qui nol i n- 2-yi ) - acet am de

\o O OO /~NI / gam{ - Il HN~S~ Hg HNHO 15

A suspensi on of

W 0868038 Xy - 6- ( 4- 0X0- 2- t hi ox0-t hi azol i di n- 5PFFESRHEHE27
thyl)- quinolin-2-yl]-acetam de (exanple 6a, 50 ny,
0.11 mmol) in acetonitrile (1.5 M) was reacted with
di i sopropyl ethyl amne (0.200 m, 1.15 mmol) and

nmethyl iodide (0.15 m, 2.3 nmol) at rt for 30 mn.

Xa‘;hgerg' xture was concentrated to dryness and the
_ suspendedln actonltrlltﬁ( 5 n).

d

qu;ﬂogﬁggma@gm&@)tetrahydr opyr an (O 075 n1 0. 58 deI)

were successively added at rt, and the mxture was
stirred at rt Loverni ght. The preci pi take was
coll ected by s [ pltration, an wa%hed wt
acetronitril e n absor bed on
purified gd.
nmet hanol / et iyl Nacetate gradient to afford the pr duct
N-(4- et hoxy-6-{4-o0x0-2 [2-(tetra hyd
ro-pyran-4-y!)-ethyl ami no]-4Hth i azol-5 WD _)
2006/ 029863 PCTI EP2005/ 009927 37

R T R R -

UI@WP)%faEe@mlde (examdpr){_?_ 6a, 50 mj; 0.12 mmol) in acetomltn[e (1.5 mi) was
t en

el AR oB Y, AERedbran 12 Mol et i e (S,

2.3 rﬁmljfai)\at'é Et\for b ﬁurH the vﬂg@{tﬁ Ii)&ﬁsdo?ﬁerﬁfaulad to dryness and the residue
et hoxy- 0XO0- i oxo-thiazol i

Suapﬁ%ﬁyd mﬁq%ww 3Pl a@@%%qwaﬂe{ﬂ damighes Hﬁ“&ﬁf‘d e

[ .,ﬁd%%mnzrytta«ew ARRLIBS Higl b %8(-3%1));@@@@@@@%@ daadd 4t —t, and

i i sooropyl et hyl am ne go 40 m, 2. 2 ’) Q%rreth
thej rabririie wegGtingd ﬁi-ii rt overnight. ine precipitate was coliected by stcti

filtration, absorbed on Si02 and purified on a silica gel column with 100% ethy!
acetate to afford the product N-(B-{2-[([1,4]Dioxin-2-ylmethy!}-amino}-4-oxo-4H-
thiazol-5-ylidenemethyl}-4-ethoxy-guinolin-2-yl}-acetamide as a solid (34 mg, 63%).
LC-MS mie 457 (MHY).

Example 10
Phamacological assavys

The pharmacological properties of the compounds of this invention may be
confimed by a number of pharmacological assays. The exemplified pharmacological
assays which follow have been carried out with the compounds according to the
invention and their salts. The compounds of the invention exhibited CDK1/Cyclin B
activity with Ki values of less than 5.0 uM. This demonstrates that all of these

compounds were active o inhibit COK1/Cyclin B.
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10 4.6 mmol ) at it-for 30 mn. The m xture was

concentrated to dryness and the residue suspended in

DMF (0.5 m). A solution of ammnia in nethanol (7N,
wBNes/BHEProl ) was added at it, and the m xt BEEERYESH05927

stirred at rtfor 24 h. The m xture was concentrated

to dryness and the solid was_ triturated with water.

The precipitate was coll e'c‘dts%d by suction filtration,

successi vely washed with water and ether, and then

ai I ASqabhffle ihiBidPHIChRe BRI USINRTIRNPIAE (NENML ife

solid (50 ny, 663% . LC-MS nfe 357 (M4 ). Exanple 8
Sdienpe Produciss kegsyopyi TRt Bysaavarareriasgd4 Botthivags pt l4oaas;
a%%ﬁ’é’%%?%‘%’ﬁdi@ﬁ%igﬁﬁﬁ%ﬁbﬁ* e A ol S T
cyginB{IF B bndCOKT ciNMgoped by lppoaiyius vectors were provided by

Dr?&l F%E%anhg% acrﬁggé‘omé&ie?h% ﬂgl(xsg.orjr,sDé. P%ot%izs were co-

et ny i um acet at e ol )

' opr opy O,
expliegse inifg@ly hivel"bingeeitdel’s aed thecomplexwae puiitedoygluathiane
t.ed it On E QF ' ! :
_ Seumnmg'l.to%u? eﬁ@ss‘\xé gﬁ%uﬁgctﬁpﬂggga%g{,vﬁdg %s gﬁ%ﬂ%@l}iﬁ%&ﬂﬂ@c (Harper, J. W.

partitione
et gl Skl PBHEBHENRS1GheA Sk-ifadidineiegaedsisynatacdiorm Theetinoblastoma

| (Rggﬁg%ﬁﬁﬁggggggg{ﬁgmagﬁg& by tﬁe'h%béﬁigie_tf'tbﬁ{ﬁe%nl@ﬁcécﬁn B

en extracted w
asehc{theoepressiamplasiMidovan pravided byjRsr Veranisadiuilivan olepartment of
L KR e S 8 o o)
TheRnpskimisd: ndieral sgisthade fnaphosphonialioedwWE DN (BF-iefigand __

B I i

thexeis).| Tieaegetssiwl ofithe GR2KH pi@igovetshyiden tet cindrot of anf Pd &
inc}ﬁg?fe— &%ﬁ'nlo%%rh%) BY WL BV AAR: ERhiggets !ﬁ}'éé)tf]gy £6fiRatiB and
puriﬁcati.on was carried out by binding lvsates at pH 8.0 o a Ni-chelated agarose
column pretreated with 1 mM imidazole. The resin was then washed severai times
with incrementally decreasing pH buffers to pH 6.0, and eluted with 500 mM
imidazole. Eluted protein was dialysed against 20 mM HEPES pH 7.5, 30% glycerol,
200 mM NaCl, and 1 mM DTT. Purified Rb fusion protein stocks were quantitated for

protein concentration, aliquotéd, and stored at -70°C.,

For the FlashPlate kinase asasy, 96-well FlashPlates were coated with Rb
protein at 10 pg/m, using 100 pl per we_!i. Plates were incubated at 4°C overnight or
at room temperature for 3 hours on a shaker. To confrol for nonspecific
phosphorylation, one row of wells was coated with 100 pifwell coating buffer (20 mM
HEPES, 0.2 M NaCl). Plates were then washed twice with wash buffer (0.01%
Tween 20 in phosphate-buffered saline). Compounds to be tested ("test
compounds") were added to the wells at 5x final concentration. Reactions were
inittated by immediate addition of 40 pl reaction mix (25 mM HEPES, 20 mM MgCla,
0.002% Tween 20, 2mM DTT, 1 pM ATP, 4 nM 33P-ATP) and a sufficient amount of

enzyme to give counts that were at least 10-fold above background. Plates were
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Preparation of

N-r6- ( 2- cycl onronyl net hyl ami nn- 4- nxn- 4H- t hi azoF5-

yl i denenet hyi ) - 4- et hoxy-qu inolin-2-yl]-acetam de O
wpoewe2ssy s ~f |/ 'NH HN NH H 15 A sol ut PERESLISS/6G927

N- (4- et hoxy-6-fronyl -qui nofin-2-yl)-acetam de (100

nmy, 0.39 mml) in acetic #bd (2 M) was treated

wi th 2-cycl opropyl et hyl am t hi azol - 4-one (66 ny,

0.39 mmol ) and sodi um acetate (127 ng, 1.55 nmmol) in

incBbdteg BDMBNEterrPRRitieshY 8 khater k8050 ffuisd. fplafée%vere washed four
rea ion m Xxt rﬁFaz{l%cgartltloned between IN NaOH and
C

timgs wyih ticwesh ABEIFRHBted Pritpe T?H%O@?tgegmﬂ&aﬂon ‘Counter

(Péo&ﬁ@f InyEsngHt iR, DMeRerd G548 iH]n'ﬁ'Ha' ;ﬁe’#&eﬁw‘c 1er|th§&{ @ﬂ?@nd
trated to dryness. The c¢rud }gurl on

PhSPRPOIPUEEA Wiah fih RS0 60 PRI Fﬁtwwa\w datermined

ao@mﬁ &Nthe fQloMidPfcimliRe product N-
, 6- (2-cycl opropyl net hyl ami no 4 cxc-4H-thi azol

5 yl i denenet hyi ) - 4- et hoxy- qui nol i n-2- yl]-acetani de

as a solid (10 nbg 3% . 4 CMBoihBodhL ddbdi?s WO
20061029863 PC MTP2005/ anple '
N-(6-12-(([1 tota! nonspecific

4) Di oxi n-2-yl met hyl ) - am no! - 4- oxo- 4H-t hi azol -5
ylidenenet hyi fl - 4-et hoxy ui nolin-2-y}-acetamide N
] GWhere ‘testicompoupdireters tg,g)g BPEPNANGFS AT minute of the test

duﬁﬂbht%'s %Bﬁéﬁécﬁlc( pef@r’écio 2nd Qv&ﬁ_?e E&Jl'g%( g%ﬂp rqgﬂteswﬁé% Agn enme

uinolin-2 @?A acet a
%Wh% PiG-nwae aede. @nel et @"m ty thery cragsaRALS 3t rppinto

whgrg Ialég%g&yr{o%g%/ bd@éﬂ n?hé %Qameqs ﬂ'\]}a?coﬂgtgfl«t)atﬂﬂ %frfg%{ hyl

corﬁm@tnglrtbatwa@u@émy&ﬂ% él‘@%ﬂmt%n'dﬂﬂﬁﬁ@ gxluged inchgporaliohdid ée
radfiRe n@gﬁ éﬁé‘te'%?@&%gﬂi&rrs 45%@(,99&55 e NaiuB df SRPHARKL SN ant Ki is

am ne
calculated by the followmg Ki = {C50/(1 + [SYKm), where [S] is the ATP
concentration and Km is Michaelis constant.

The Homogeneous Time Resolved Fluorescence (HTRF) kinase assay was
carried out in 96-well polypropylene plates (BD Biosciences, Bedford, MA). Test
compounds were first dissolved in DMSO, and then diluted in kinase assay buffer 1
(25 mM HEPES, pH7.0, 8 mM MgClz, 1.5 mM DTT, and 162 uM ATP) with DMSO
concentration at 15%. The CDK1/Cyclin B enzyme was diluted in kinase assay buifer
2 (25 mM HEPES, pH 7.0, 8 mM MgCly, 0.003% Tween 20, 0.045 % BSA, 1.5 mM
DTT, and 0.338 uM Rb protein). To initiate the kinase reaction, 20 pL of compound
solution was mixed with 40 pl. of CDK1/Cyciin B solution in assay plates with final
concentration of CDK1/Cyclin B and Rb at 0.1 pg/mL and 0.113 nM, respectively, and
incubated at 37°C for 30 min. 15 pl. of anti-phospho-Rb (Ser 780) antibody (Cell
Signaling Technology, Beverly, MA,) was added with a 1:7692 dilution of the antibody.
Incubation was continued at 37°C for 25 min, after which LANCE Eu-W1024 labeled
anti-rabbit IgG (1 nM, PerkinElmer, Wellesley, MA) and anti-His antibody conjugated
to Surelight-Allophucccyanin (20 nM, PerkinElmer, Weliesley, M were added fo the
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1o [1,4]dioxin-2-vi-nmethyl ami ne (68 ng, 0.58 mmol)
were successively added at rt, and the m xture was
stirred at rt overnight. The precipitate was
woaebtsgzased by suction filtration, absorbed BEI/BR0TE/609527
and purified on a silica gel colum with 100% et hyl
acetate to afford the product
N-(6-{2-[([1, 4] D oxi n-2-yl rtﬁhyl) am no] - 4- oxo- 4H
t hi azol - 5-yl i denenet hyl } - 4- et hoxy- qui nol i n-2-yl ) -acet
I °
T e 8 sl S 0l0 Ty dpdpteton of the
incypriiata e b @f talclipn operte was ninsfereedtionlssh 3gs-vodll indls

pofgﬁg 'é)‘?;]ﬁo 4 éﬁﬂg Ifs c')rraﬁ%lgcg%grf%wbagg r84d on a fluorescent

Fﬂw@ﬁﬁ@fc@l etxgu’tai@h WP&I@@W\ oi346mih @hti emissinrewbesength of 665/615
mcarried out with the conpounds according to the
I nvention and their salts. The conpounds of the
i nvention exhibited CDKl/Q/cI in B activity with Ki
val £l : tes that
al | %Sf% a?ﬁgssgé@gbco gg’s E\ff\grye\”%g \%Bﬁ%JI%nc}?nwounds of the
subQBKIntatiee lof miﬁnvmoﬂoeﬁgmﬁ ¥:1a12 G(TH EPQQM% @B 00N OM.

1 activity, either
Sp%‘ﬁ ﬁ%ﬁr@]e#iné %%l:uﬁ#%ﬁ\&% ?Sfo &ence Pr oduct s) assay
or HTRF assay vvas perfor med. Both types of ki nase
assays wetre—caft \tu.u S -recomsi-pant—huran
CDKI/ Cycliin B ¢ GST- c¢ycli nBTQ -cycB) and
CDKI cDNA cl ones in bacul ovifus vect@mgszwere prpvided

bysu AL l—lnrpor at—the Ball or (‘nllW'cine,
Houston, |TX. ProtePns were co- expred88d in High
FiveT " insect celks and théjconplexgwas purifiged on
gl ut at hi Qne Qpnharnge_rpm n (Dhar macia_ Piscat way,
NJ) as pieviously fescribed (Harper,0-897wW et fl.
Cel | 1998,775,778058816) . A"OoX- Hi STT tb Bgs tagged
truncated formof retinoblastaoma (Rh) protein i(am no
acid 386-928) was used as the substrate for the

CDK1/ Cyclin B io assay (the expression plasm d was
provided by Dr. Veronica Sullivan, Departnent of

Mol ecul ar Virol ogy, Roche Research Centre, Wl wyn
Garden City, United Kingdom). The Rb eiun ais a
natural substrate | _ow iw




I nc prG~cr N~ ivs~r~ _hospho Ilvry 8ti~iri by CDr\ |
(see Herwig and Strauss Eur. J. Biochem Vol. 246
(1997) pp. 581-601 and the references cited
Wwiohep@i2pge3 The expression of the 62Kd prot ei BCREEz005/009927
under the control of an IPTGi5 inducible pronoter in
an M5 E. coil strain. Cellé were |ysed by sonication
and purification was carrf@d out by bi nding | ysates
at pH 8.0 to a N -chel ated agarose colum pretreated
claid h 1 mMim dazole. The resin was then washed
——several times wth increnentally decreasing pH
buffers to pH 6.0, and eluted with 500 nM i m dazole.
Elute sed agai nst 20 mM HEPES pH
75 %8&"3 %‘2? éf%@%o mM NaCl, and 1 mM DTT.
Purlfled Rb fusion protein stocks were quantitated
for protein concentratt_ll on, Na uot ed, and stored at

-70C. For the FlashPl at nage asasy, 96-well
Fl ashPl ates were q:@art/ed w tg-Rls, protein at 10 pg/m ,

using I DO pl per well. Plates vere incubated at 4C
overnight or 25 at roomtenperatyre for 3]hours on a
shaker. To control for nonspe phosphoryl ati on,
one row of wells was coated w Q. ) /AWeII coati ng
buffer (20 MM HEPES, 0.2 M NaC

washed twice with wash buffer (0898

phosphat e- buf f ered sal i ne). Conpo nds to be tested
("test  conmpounds”) were added to/'the_wells at 5x
final concentration. Reactions were 38 Ynitiated by

i mredi at e addition of 40 pl react|ion mx (25 mv
HEPES, 20 mM Mgd 2, 0.002% Tween20, 2nM DTT, | isM
ATP, 4 nM 33P-ATP) and a sufficient amount of enzyne
to give counts that were at |east |10-fold above
bac%&'?“cfﬁﬂd. Pl ates were WD 2006/ 029863

PCT/ EP2 (054 69&98@n, lder allklimviedy-tawar 8. t enper at ur e

on a shake ut shed four

times w héfzﬁ&ﬁgg f@?—fzﬁéal e%s’wgﬁdggunt ed on

the TopCount scintillation counter (Packard

Instru |

i nhi bi ?%EWEBYJGI’R@I@%OE%W chga%/er %Ehg% [&@Ftra}{ekglga)? an!
of the |Inhe:balkylme oarbe@yamna}k\ﬁ@ne aawiodewewm%ﬁ nEpNo- or
accordi n hﬁ%’& é*%iﬂnyie?]W 0826t By &R0 foro- or bk Kwer alkyl

conpoun
amino-lower alkylene or imido-lower alkylene;

Rg is
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total - nonspecific in where "test conmpound" refers

to the average counts per mnute of the test

dupl i cates, "nonspecific" refers to the average
wooustgsgeer m nute when no CDK1/ Cyclin R et nproaEpzo03/009927
added, and "total" refers two the average counts per

m nut e when no conpound was added. The 1C50 value is
the concentration of test “fonpound that reduces by
50% t he protein-kinase induced incorporation of the

15 radi ol | under the test conditions described.

The val the inhibitor constant Ki is cal cul ated
by the ing: Ki = 1C50/ (1 + [S]/Km, where [

is the A conceésan ahit gng;aneycialing covtainingl fragn 3 to 6 carbon
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pH 7.0, 8 mM MyCl 2, 0.003% Tween 20, 0.045 % BSA, 1.5
mvi 25 DT, d,0.338 M Rb ' .
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2006/ 029863 PCTI EP2 / 7 : - ; ' it
was contqnﬁu%%lgg?%fﬁ%% g%ﬁ% %%afgﬂ%%%?arkﬁgﬁggd Hhtaining
conpl et ifram dfto 2 iheterd mtanbasdiesied $5mthe groyreensisiing of oxygen,
m Xture \1@3 trar&z@&uedtofresh 384-wel | bl ack :
pol yst ylné %geﬁ’loét (Com ng | ncorporated, Com ng, NY)
and read on a fluorescent

R, is hydrogen, ~(Q)(CH,CH,0)-Ry,,
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Ryg is hydrogen;
R,p Is hydrogen, lower alkylor —C-R,; ;
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pl ate reader ‘at excitation wavel ength of 340 nm and
em ssion wavel ength of 665/615 5 nm Ki val ues
showing CDK i/Cyclin B activity that applied to
conmpounds of the subject mattergspf this invention
ranges from about 0.001 pMto about 5.000 pM
Specific data for some exanples are as follows: io0
‘ 1 0.023 3 0.030 5 0.085 7 0.097

0 B0U6/029863 PCT/ EP2005/ 009927 43 d ai ns
1. A conpound of tdgn fa)g! ARY: & cyc(o%kg)l coﬁ‘?a rli'hg')’ernfBJt‘o% carbon

R20 5 wherein R, is h ogen, "l ower

ar yl oxy- |23 2 ky/P mer@{ﬁ@@b@?ﬂ?@kﬂq%mng containing from 1 to
- [ CH2CH2G) st £33, at&'hs Rerecicl fnon?ctrﬁe r&&ﬁ/‘ﬁfrf%lnh% bLex Sxxﬂen sulfur

hydr oxy- | ower al kyl ene,
10 | ower &AFIQjragies, Olz:@ﬁts@ﬁmr@wéed aeﬁemaéfwéatfcamngj@ntammg

| ower al
am no- | otfvéé)lrnr{e g%kz rmgﬁg at&ngsn%%ié%?@ﬁ#@ tbé) rng::O%'rL'ﬁr%e"f oxygen
sulfur and nitrogen;

Re and R are independentiy hydrogen or lower alkyl;.
Ry and Ry4 are lower alkyl;

Ru4 is perfluoro-lower alkyl;

Rs7 and Ry are independently hydrogen, lower alkyl, or

-(CHy), ‘”C‘ORI 1;
O

n and k are integers from 0 to 1;

w, y and z are integers from 0 to 3;
pis an integer from 0 {o 6; and

v and m are integers from 1 to 6;

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

heterocycloalkyl ring or heteroaromatic ring;

or pharmaceutically acceptable salts thereof.



am no-| ower al kyl ene or im do-lower alkylene; R2 is
RS R6 p 15 R7 O 2006/ 029963 PCTI EP2005/ 009927 44
| is an aryl ring; a cycloal kyl containing from3 to
6 carbon atons; a 4 to 6 nenbered heterocycl oal kyl
ring containing from3 to %6 carbon atons and from1
to 2 hetero atons selected fromthe group consisting
0 Y 920 NohloRHEH oPAro hhlfein dic BofipBnis METbEr o
et eroarorat re 11 ng con hetero
atons sel ected from the group consisting of oxygen,
sul fur and nitrogen; R5 R5CGand R7 are independently
‘sel ected fromthe co sisting of hydroxy, |ower
al kyl - sulfone , byd | over al kyl, hydrogen, | ower
alkyl, to h hogen per$|ur | ower al kyl, | ower

al koxy am no, nono- or di- || ower al kyiR%n no,

when two of the substitue R5, R5 and are O
substituted on adj acent c4g at ogg on ring , these
two substituents can be tak her with their
adj acent, attached carbon a|t orrBI to forman aryl
ring; a 3 to 6 nmenbered cycIN) | ring; a 4 to 6 15
menber ed heterocycloal kyl ringf or a 4 to 6 nmenbered
heteroaromatic ring; said heterocycloal kyl ring and
said heteroaromatic ring contdﬂl’ﬂ‘l’féw froml to 2
hetero atonms sel ected fromthe| group consisting of
oxygen, nitrogen or sulfur; %Ois hydr ogen,
-(O)k(CHZCHZO)y R70, R17

wherein R¢' is hydrogen or lower alkyl, and

R4, Ryg and Ry are as above;

or pharmaceutically acceptablie salts thereof.
3. The compound of claim 2, wherein
R4 is hydrogen.

4, The compound of claim 3 wherein Ry is -(Ojk(CHzCHZO)y-R10 X

and
R10, k and y are as above.
5. The compound of claim 4, wherein said compound is

N—(G—{Z—amino~4-oxd-4H-thiazoi-S-ylidenemethyl}—4~ethoxy~

quinolin-2-yl}-acetamide.

8. The compound of claim 4 wherein said compound is 2-amino-5-

- (2-amino-4-ethoxy-quinoiin-6-yimethylene)-thiazol-4-one.



R(CH2)w (Ok- or -O(CH2)ro R14 ; R18 R19 is
hydr ogen; R20 is hydrogen, |ower alkyl or - c- Ri,
11 20 0 45 is an aryl ring; a cycloal kyl contai ning
from3 to 6 carbon atons; aﬂt to 6 nenbered -
heterocyclic alkyl ring containing froml to 2
hetero atons selected fromthe group consisting of a
oxygen, Siief eompanad of tiaggenwhereia sbid corbpoembes. ed
heteroaromatic ring containing from1l to 2 hetro
atons selected fromthe group cgnsi sting of oxygen
sul fur and nitrogen; I?_% angl re i ndependently
hydrogen or |ower al kw;—«¢Ri o|and R11 are | ower
al kyl; R14 is pgré or o- | owe al kyl; R17 and R18 are
|ndependently hydrogen, |ower alkyl, or -(CH2)z
["-OR11. 0 n and k are |nteger fromO to

[ 4 rItlJ%er from

O to 6; and v and mare integg . r om AR
N- oxi des of conpounds where R2
the heteroaromatic ring, sulfoges
a sulfur in the heterocycloal Ky
het eroaromatic ring; or pharmaceufically acceptable

salts thereof. 46 N— Rqq
Ra2o
wherein
R;"is R - (X -

n, R, Ry and Ry are as above; and
X' is lower alkylene, hydroxy-lower alkylene, cyclo-lower alkylene,

mono- or di- halo lower alkyleng;

Rzl is

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

carbon atoms; a 4 to 6 membered heterocycloaikyl ring containing
from 3 to 5 carbon atoms and from 1 io 2 hetero atoms selected from
the group consisting of oxygen, nitrogen and sulfur; a5 or 6
membered heteroaromatic ring containing from 1 to 2 hetero atoms

selected from the group consisting of oxygen, suifur and nitrogen;



2. The conpound of claim| wherein said conpound is:
IN.e O R'SI-A RARNNRly R0 L J I .1lyi, .
wherein R i S nyuioyCn or |lower alkyl; and R4, R19
and R20 are as above; or pharnaceutically acceptable
salts thereof. 3. The conpound of claim2, wherein
R1'" is hydrogen. 4. The conpound of claim3 wherein
R4 is -(Ok(CH2CH20O)y, Rro and R10, k and y are as
above. 5. The conpound of é¥aim 4, wherein said
compound is N (6-{2-ami no-4-oxo-4Hth iazol-5-yl
i denenet hyl } - 4- et hoxy- quinolin-2-yl)-acetam de. 6.
The conpgupé RQhrChadpimdenthesieitnd famdhegrpoundistisg of
2-amno-5- (2-amin o-4-ethoxy-qui nol|
n- 6- y| mBYdpRereyeraylapones bghexy-Wver slkyirRyiraging g alkyl,
%2 fl g' ﬂﬂ%gé’ﬂjﬁérﬁ'{l%uﬁﬁv‘e@a&?ﬂm@?qm{ﬁjﬁ, iR, And Rono-=uinld di-
lower alkyl amino;

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

heterocycloalky!l ring or heteroaromatic ring;

or pharmaceutically acceptable salts thereof.

8. The compound of claim 7 wherein nis 1.

9. The compound of claim 8 wherein X' is iower alkyliene.

10. The compound of claim 9 wherein the ring is a phenyl
ring.

11. The compound of claim 10 wherein R4 is (O} (CH2CH20)y-R1g

and Rqg, k a'nd'y are as above.
12. The compound of claim 11 wherein said compound is

5—(2-amino-4—eth-oxy—quinoiin-6—y|methylene)-2—[2-(3—ﬂuoro-phenyl)—

ethytlaminol]-thiazol-4-one.

13. The compound of claim 9 wherein

.E is a heteroalkyl ring.



-R19 R20 wherein R1" is R2 - (X )l n, R4, R19 and
R20 are as above; and X is |ower alkylene,

hydr oxy-1 ower al kyl ene, cycl o-1ower al kyl ene, nono-
or di- halo Iower alkylene; R2is RS R6' is an aryl
ring; ; a cycloalkyl ring édataining from3 to 6
carbon atons; a 4 to 6 nenbered heterocycl oal kyl ring
conj Ai ni ' 0.5 ngd f

et Fro andsceBPRip o EwrLRIT 08 OB EREO R
oxygen, rindrpgeandR; sikfagrabeved or 6 nenbered
heteroaromatic ring containing froml1l to 2 hetero
atons selected fromthe group consisting of oxygen,
sul fur and nitrogen; 48 R5 and R6 are independently
sel ected fromthe group consisting of hydroxy, |ower
al kyl -sul fone, hydroxy-lower al kyl, hydrogen, |ower

al kyl, hal ogen, perfluro-Ilower alkyl, |ower alkoxy,
am no, and nono- and di- |ower alkyl am no; or

N- oxi des of conpounds where R 2 contains a nitrogen
in the heteroaromatic ring, sulfones where R 2
contains a sulfur in the heterocycloalkyl ring or
het eroaromatic ring; or pharmaceutically acceptable
salts thereof. 8. The conpound of claim7 wherein n
is 1. 9. The conpound of claim8 wherein X is |ower

al kylene. R 10. The conpound of claim9 wherein the
ring is a phenyl '



ring. 11. The conpound of claim 10 wherein R4 is
--(Ok (CHR2CH20O y-Ri 0 and R10, k and y are as above.
12. The conpound of claim 11 wherein said conpound is
5- (2-am no- 4- et hoxy-q

ui nol i n-6-yl nethyl ene)-2-[ 28(3-fl uor o- phenyl) -

et hyl am no] -t hi azol -4-one. 13. The conpound of claim

9 uher el iR APLELaR KAl Whehdn AiPcorloutye

(O)k(CHZCHZO)y Rio and y, k, and RLO are as above.

49 15. W -eﬂm@%—o&od[@(mtrhhydmpymmwLéthylammo}
compound i s N (4-ethoxy-6- XQ- 2] 2- (tetrahyd

r o- pyr an4i- W'?Z(étﬁwyf’!%ﬂ%f ywrrpiﬁna%a'l) acejamide.
i denenmet hyl }-qu i noli n-2-yl)-acetam de. 16. The

co und
et gy o105, SoRiBubd, BBl 1T Re R A ot N-4-
)-4H th eﬂwq#@%—;dxoﬁié(tﬁmﬁﬁdﬂ:—}pymméwﬁmlemyi -amino}-4H-

thr'\é: ]n al"%,xﬁg ?;s[‘ Eglggagyl]géce%la%i g 14

[([1, 4]di OXI n-2-yl met hyl ) - am noj - 4- oxo- 4H-t hi azol -
yl i fenemgtaytdmpobhd OfGISin 14 Whkrdin said/ bbrr%@héms ckt(e-{z-

18. The conpound of claim9, wherein

cycl oal kyf[1 41®ox=mr9eymtbmlmﬂmoﬁ]~é+caqqﬁ ghm@i% n R4

Iago;/éO) k&%—%ﬁ%%ﬁ@%%gmg&“%* gm-?ﬁ%ﬁé{tﬁla@esal d

conpound is N-[6-(2-cyclopropyl nethylami
No-13. 0X0-T4ig-¢dmpadsd obelairh 9 aremreihiy{ )is dycbaiyly-q u |
noli n-2-yl}- acet am de. 21. The conpound of claim?7
wherein nis

19. The compound of claim 18 wherein R4 is -(O)(CH2CH20}y-R1o

and Rqp, k and v are as above.

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

N-[6-(2-cyclopropyimethylamino-4-oxo-4H-thiazol-5-
yhdenemethy!)-4-ethoxy—qumoiln 2-yl}-acetamide.

21. The compound of claim 7 wherein nis 0.

22. The compound of claim 21 wherein the ring .E is a

cyclo alkyl ring.



P 22. The conmpound of claim21 whereinthe ring is a
cyclo al kyl ring. 49a 23. The conpound of claim 22
wherein R4 is -(Ok(CH2CH20Oy Rio and R13, k and y
are as above. 24. The conpound of claim 23 wherein
said compound is N-[6-(2- cyclop ropylam

i N0-4-0x0-4H-th iazol-5-ylidenenethyl)-4-ethoxy q u i

nol i n-2-yll-acetawi.de.
. 483
23. The compound of claim 22 wherein R4 is «(O)}(CH2CH20)y-Rqo

24,

and Ry, k and y are as above.

The compound of claim 23 wherein said compound is N-[6-(2-
cyclopropylaminc-4-oxo-4H-thiazol-5-ylidenemethyl)-4-ethoxy-

quinoiin-2-yl}l-acetamide.



