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WO 2006/029863 PCT/EP2005/009927 Thiazolinone 2-substituted
quinolines The field of this invention relates to thiazolinone substituted
quinoline derivatives where the quinoline ring is 2-substituted, which
wiezwativessdemonstrates CDKI antiproliferative activity ancereemefhes7
anti-cancer agents. Cyclin-dependent kinases (CDKs) are
serine-threonine protein kinases that 5 play critical roles in regulating the
transitions between different phases of the cell- cycle, such as the
progression from a quiescent stage in Gt (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 G2 to M phase,
in which active mitosis and cell-division occurs. (See, e.g., the articles
compiled in Science, 2i{#;46431d 044941996 i andAnn. Rev. Cell Dev.
Biol., 13261-291 (1997)). CDK complexes are formed through association
of a regulatory cyclin subunit (e.g., cyclin A, B1, B2, D1, D2, D3 and E)
and a catalytic kinase subunit (e.g., CDKI, CDK2, CDK4, CDKS and
cDk&eACHh & HEIR IR rettee tdbiargirg s ubblies aupingnce
derdratives eyiodire shibunitisiosdeig s phagsphtitriddtemiielr darpetisubsisaiesstands
colferanianaihare oy RRUSUTSIAN 18 thaulae Bragiession throudh

specific phases of the cell-cycle. As seen above, thesé protein kinases

are a class of proteins (enz at requjate a varjety of cellular
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substrate or its ablility to interact with other binding partners. The enzyme
andh iR AP A& ProfEikiHiase PeReRS Yo BE Y bcall WhYisiP danhe8e Befi! of
actphRosphatergnesps, tor éhspbsirateidh ¢ambemerbpiiade fof examplgiveymitosis

rmining the. amo f a sufstr ;Q | nyert .toapﬁr?q, 5
a0 e LSS S R LR S R A R
{(1996tenginrr Kprofeatl larksRoL., 13:261-281 (1997)). CDK complexes are
formed through association of a regulatory cyelin subunit (e.g., cyclin A, B1, B2, D1,

D2, D3 and E)} and a catalytic kinase subunit (e.g., CDK1, CDK2, CDK4, CDKS and
CDK®8). As the name implies, the CDKs display an absolute dependence on the

cyciin subunit in order to phosphorylate their target substrates, and different
kinasefcyclin pairs function to regulate progression through specific phases of the

cell-cycle.

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

substrate occurs at the active-site of a protein kinase.



WO 20061029863 PCT/EP2005/009927 2 In view of the above
properties, these kinases play an important part in the propagation of
growth factor signal transduction that leads to cellular proliferation,
Waiffeeidtion and migration. Fibroblast growth factor (FG PG ERRetsciee 7
endothelial growth factor (VEGF) have been recognized as important
mediators of tumor 5 promoted angiggenesis. VEGF activates endothelial
cells by signaling through two high affinity receptors, one of which is the

Ki insert in-containi eptor . (KDR). (See, Hennequin L. F.
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10 Acg¥thedfyrinbibiiosneThar? RIS RACKR 20REDR that interfere with the growth
signal transduction, and thus slow down or prevent angiogenesis, are useful agents
in the prevention and treatment of solid tumors. (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,
15  inhibitors of CDK1 can be used as anfiproliferative agents. These inhibitors can be
used for developing therapeutic intervention in suppressing deregulated cell cycle
progression,

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

O
H_<N
N
Rq/ SIEAN
1
R4
N
N“_R»gg

20 Rag
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20 R20 WO 2006/029863 PCT/EP2005/009927 3 wherein Rl is
hydrogen, lower alkyl, aryloxy-lower alkyl, -C(O)2[CH2CH20]P R9,
-[CH2CH20]"-R8, or R2-(X),,-; 5 X is lower alkylene, hydroxy-lower

Walhermelseyclo-lower alkylene, aryl lower alkylene, carboxyddweroeos/009927

alkylene, amido lower alkylene, mono- or di- halo-lower alkylene,
amino-lower alkylene, mono- or di- lgwer alkyl amino-lower alkylene or
imido-lower alkylene; 10 R2 is R5 R6 R7 is an aryl ring; a cycloalkyl
contai ing. from 3 to 6 carbon atoms; a 4 to 6 membered heterocycloalkyl
. Wnerein.

ring contralnlng from 3to 5 carbon atoms and from Ito 2 hetero atoms
selected frons fhigitparip IKBveoabigting/oikgxggen aiitogen and sulfur; or a

Sor6 memgg%q}@ﬁEgg‘ggﬁg,a_tﬂ@}qi{@_g@rj]}g@i%g oM, [o 2 hetero atoms
7 .

selected from "the group consisting of oxygen, sulfur and nitrogen; R5, R6
and R7 are independently selected from the group consisting of 20

hydroxy, [¥iscioakaybibyltsre hidroxyeloweaialiere hygtiogemcomvienasylaryt

halogen, |, Jov i -ondiz lower
iy Lo o ey g AL A B R R Fhono- o
substitutediotpidieranebatpon abine-owenykdetfodaann ulisirueneky!
can be takeriiegeihe i Haed afiacsntcatiaghadkcarbon 25 atoms to

form an aryl ring; a 3 to 6 membered cycloalkyl; a 4 to 6

Rois

R5'

i
B

Ry

: is an arvl ring; a cycloalkyt containing from 3 to 6 carbon

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

carbon atoms and from 1 fo 2 hetero atoms selected from the group
consisting of oxygen, nitrogen and sulfur; or a 5 or 6 membered
hetercaromatic ring containing from 1 fo 2 hetero atoms selected from

the group consisting of oxygen, sulfur and nitrogen;

Rs, Rs and Ry are independently selected from the group consisting of
hydroxy, lower alkyl-sulfone, hydroxy-lower alkyl, hydrogen, lower aikyl,
halogen, perfluro-lower alkyl, lower alkoxy, amino, mono- or di- lower
alkyl amino, or when two of the substituents Rs, Rs and Ry are

substituted on adjacent carbon atoms on ring @ these two
substituents can be taken together with their adjacent, attached carbon
atoms to form an aryl ring; a 3 to 6 membered cycloalkyl; 2 4 to 6

membered heterocycloalkyl ring; or a 4 to 6 membered heteroaromatic
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membered heterocycloalkyl ring; or a 4 to 6 membered heteroaromatic
WO 2006/029863 PCT/EP20051009927 4 ring; said heterocycloalkyl ring
and said heteroaromatic ring containing from 1 to 2 hetero atoms
WEIHERTP6 the group consisting of oxygen, nitrogen or ROFUEPRAI§09927
hydrogen, -(O)k(CH2CH20)y Rio, R17 r (CH2)W (O)k- or O (CH2)m R14
R18 R19 is hydrogen; R20 is hydroggn, lower alkyl or li -R11 50 is an
aryl ring; ; a cycloalkyl containing from 3 to 6 carbon atoms; a 4 to 6

membered. heterocyclic alkyl ri gntaining from 1 to 2 hetero atoms . .
selected fr%?ﬁ’tﬁ%'@r% t%%%és?g?%’g rg?ga%%aé ,*%%Eﬁ[?@é%‘&ah%’ R GRNAEINg
a 5 to 6 ménphdréuhestarnatrmgisaieniecbintaming droop teosstiegrofateyysn,
selected from, i gFimgonsisting of oxygen sulfur and nitrogen; RB and
R9 are independently hydrogen or lower alkyl; R10 and R11 are lower
alkyl; 15 R14 is perfluoro-lower alkyl; R17 and RIB are independently
hydrogen, Ryiehatkyherr, -(CHRALCHORIR,Q n and k are integers from 0
to 1; WO 2006/029863 PCTIEP2005/009927

Ry
(CHz)w"(o)k“ or -O-(CHy)y Ryg ;

Rig
R,g is hydrogen;
Ry is hydrogen, fower alkylor —C-R,, ;
0

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

atoms; a 4 to 6 membered heterocyclic alkyl ring containing from 1 {o 2

hetero atoms selected from the group consisting of a oxygen, sulfur and
nitrogen; or a 5 to 6 membered heteroaromatic ring containing from 1 to
2 hetro aioms selected from the group consisting of oxygen sulfur and

nitrogen;

Rg and Rg are independently hydrogen or lower alkyi;
Rio and R4y are lower alkyl;

Rq4 is perfluoro-lower alky!;

R17 and Ry are independently hydrogen, lower alkyl, or

~CHy), —”C-ORU ;
O

n and k are integers from Q fo 1;
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5w, y and z are integers from 0 to 3; p is an integer from 0 to 6; and v
and m are integers from 1 to 6; or N-oxides of compounds where R2
contains a nitrogen in the 5 heteroaromatic ring, sulfones where R2
VEBRMMEBSUIfur in the heterocycloalkyl ring or heteroaromBHE¥RIgo 09927
pharmaceutically acceptable salts thereof that inhibit the activity of CDKs,
particularly, CDKI. These inventive agents and pharmaceutical
compositions containing such io agents are useful in treating various

diseases or dis ' i
ke g{r]gezr g}g?ﬁtseggl%of%%e&t\év@h uncontr_olled or unyvanted |
cellular proliferation; Such as cancer, autoimmune diseases, viral

diseases, fungal diseases, neurodegenerative disorders and
cardiovascliSr2 iSRRI R bRy Hbi/or modulating the activity of
CDKs, particularly CDKI, makes 15 these compounds of formula and
compositioh§bftarmniigasse Eemidafis useful in treating diseases
medicated by kinase activity, particularly as anti-tumor agents in treating
cancers. Asrpdiositboof bargioytide sbrtpdRystfiferanileobarcpttential

anti- prolifg{afiop agents. _’ﬁ‘ﬂg,%@f&é@é%ﬂ%@i@?&%ﬂ%@@/&%ﬂh@iﬁ@g the
activity of CDKs, 20 particularly CDKI, thus providing anti-tumor agents

for treatmeReISTRAMARA O BsesTdietersarenalisciied with uncontrolled or
abnormal cell proliferation. WO 2006/029863 PCP/EP2005/009927 6
Among thegpieiferreeresiitptiuaetepidomaalis thescoidhadinpiniiits eetimidy of

formula: H ks, particularly, CDK1.

These inventive agents and pharmaceutical compositions containing such
agents are useful in treating varicus diseases or disorder states associated with
uncontrolled or unwanted cellular proliferation, such as cancer, aufoimmune diseases,
viral diseases, fungal diseases, neurodegenerative disorders and cardiovascular

diseases.

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

treating cancers.

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

diseases associated with uncontrolied or abnormal cell proliferation.



10

Rj'S1 R4 I-A Nr--R19 R20 wherein R1'is hydrogen, or lower alkyl, or
lower alkoxy alkyl and 5 R4, Rig and R20 are as above; or
pharmaceutically acceptable salts thereof and compounds of the formula:
PON@6RE%6S |-B \ R4 Nj N-Rig R20 wherein 10 R1" is R'PeiXhenesmgsozy
R4, Rig and R20 are as above; and X is lower alkylene, hydroxy-lower
alkylene, cyclo-lower alkylene, or mogo- or di- halo lower alkylene; WO
2006/029863 PCT/EP2005/009927 7 R2isR5 Rs'is an aryl ring; a

cycloajkyl rin cont ining, from 3 to
y }\k% q he pre erre compounds of formula | are the compounds of the

formula:
H ~<,N ©
N
R1'/ SN
I-A
R4
N a ‘
N“‘“"’“’R-}g
Rao

wherein Ry’ is hydrogen, or lower alkyl, or lower alkoxy alkyl and
R4, Rig and Ry are as above: or

pharmaceutically acceptabie salts thereof and compounds of the

formuia:
H _<N ©
N
Ry" -~ 57 X
1-B
R4
Na i
TI\I“‘“Rm
Rao
wherein
Ri"is Rz~ (XY -

n, R4, Rig and Ry are as above: and
X is lower alkylene, hydroxy-lower alkylene, cyclo-lower alkylene, or
mono-~ or di- halo lower alkylene;
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carbon atoms; a 4 to 6 membered heterocycloalkyl ring containing from 5
3 to 5 carbon atoms and from 1 to 2 hetero atoms selected from the group
consisting of oxygen, nitrogen and sulfur; and a 5 or 6 membered
Wetarsarmmasatic ring containing from 1 to 2 hetero atoms selectedefrasmdhe;
group consisting of oxygen, sulfur and nitrogen; 10 R5 and Rs are
independently selected from the group consisting of hydroxy, lower
alkyl-sulfone, hydroxy-lower alkyl, hydrogen, lower alkyl, halogen,
perfluro-lower alkyl, lower alkoxy, amino, mono- or di- lower alkyl amino;
15 or N-oxidé< of compounds where R'2 contains a nitrogen in the
heteroaromatic ring, sulfones where R2?gontains a sulfur in the hetero
ring or heteroaromatic ring; or pharmaceltically acceptable salts thereof.
20 In compounds | and I-B, where R], R and X are substituents
containing an aryl moiety, the prefefr ety is; phenyl. As used
herein, halogen includes all four haloge as chlorine, fluorine,
bromine and iedine. As used in the specification, the term "lower alkyl",
alone orin ¢ onIb' ation, 25 means a monovalent straight or
branched-ckain sgturated hydrocarbon alkyl group containing from one to
six carbon atoms, sucls 88 anetriy; etieytleriknd piylgisopt@pyig frobu/tp 6
sec-butyl, isaféylatsiisutyl a8 BRb AR SIS i ini
2006/0298 :FEP?CT/ P2005/009927 %Hﬁe term "cyclgg?ﬁ!y ' %@%@”58’”'”9 from
cyclolower afky EE%?HLPQHWII%WHEE@ﬁﬁ%@%?ﬁ%ﬁm%ﬁ?'ﬁﬁ@ﬁiﬁé@%f@a

3-to 6-mer@n§>&lsed0§:ataiiaw caygeoy hitrogdrosadoanfuingnAa®ogdheembered
preferred cyelorlkyd RS YT RE Y S1ORI AR ORI, LY QNN 3

etc. The term "lower alko_x%{' means a straight-chain or branched-chain
alkoxy e group consisting of oxygen, sulfur and nitrogen;

Rs and Rs are independently selected from thé group consisting of
hydroxy, lower alkyl-sulfone, hydroxy-lower alkyl, hydrogen, lower alkyl,
halogen, perfluro-tower 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 Ry’ contains a sulfur in the heters

ring or heteroaromatic ring;
or pharmaceutically acceptable salts thereof.

in compounds | and I-B, where Ry, Ry", Ry and X are substituents containing
an aryl moiety, the preferred aryl moiety is phenyl. As used herein, halogen includes
ali four halogens such as chlorine, fluorine, bromine and iodine.

As used in the specification, the term “lower alkyl”, alone or in combination,
means a monovalent straight or branched-chain saturated hydrocarbon alkyl group
containing from one to six carbon atoms, such as methyl, ethyl, n-propyl, isopropyl, n-
butyl, sec-butyl, isobutyl, tert-butyl, n-pentyl, n-hexy! and the like.
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group formed from lower alkyl containing from one to six carbon atoms,
such as methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, tert-butoxy
and the like. 10 The term "aryl" means a monovalent mono- or bicyclic
wimgubgibated aromatic hydrocarbon ring such as phenyl oraasthyt/onstha7
phenyl being preferred. The term "heterocycloalky!" 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 15 group consisting of oxygen,
nitrogen or sulfur. Among the preferred heterocyclic alkyl groups are
included mopholinyl, tetrahydro, thiopyranyl or tetrahydro pyranyl. The
term Thetézoareyudidiifigheefers tyadnongwight bbatihenewiienattsignates
a %QQMH#S&%E%S%B%U‘%J '@%‘%ﬁgﬁ%&!@a@ﬁﬁg{e@c?a?DS%pﬁ%aé%”é% 0 ring.
from | to 2 hetero atoms selected from the group consisting oYoxygen,

ARG JoR RIFERIIRI cyo ity s tprets mee stersapyratRiatsvp skalehexyl,

etdncluded thiopenyl, thioazole, pyridinyl, furanyl, etc. The term "cyclo-lower
alkylene" means a bivalent cycloalkyl group as defined above, The term
"lower alkylene" designates a divalent saturated straight or branch 25
chain'fgdeioarisoresalsontient auneadhizig ftamadner torsictagboramtetiexy

grapErsRRRd A0 RyNRE @lkw%ﬁ‘r'aﬂﬁﬁ%{ﬂéﬁ%ﬁéﬂyvﬁi BlkYISRSIGRYR A as

%efined above substituted, preferably monosubstituted, with an aryl group
MR R H e P BRI Ye ISR AP s BRI AT et B th i like:
2-phenylethyl. WO 2006/029863 PCTIEP2005/009927 9 The term

“CareLaHer Ay, Q&'{sdgﬂ?&ﬁé@é@é}@;g@oﬁ’n@%eﬁéﬁé%ﬁ%’%ﬁ ted aromatic

designated inbefore substituted, erably monosubstituted, with'a
hYEERERIRP T HORCBCTIRS RIARYHY R v IR bel grategadiower

alkylene substituent
The term “heterocycloalkyl” refers to a 4 to 6 membered monocyclic saturated

ring containing 3 to 4 carbon atoms and one or two hetero atoms selected from the
group consisting of oxygen, nitrogen or sulfur. Among the preferred heterocyclic alkyl
groups are included mopholinyl, tetrahydro, thiopyrany! or tetrahydro pyranyl.

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

The term "cyclo-lower alkylene” means a bivalent cycioatkyl 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 moncsubstituted, with an ary! group as defined
hereinbefore. Exampies are benzyl, 1-phenyiethyl or 2-phenylethyl.
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5 substituted, preferably monosubstituted, with a hydroxy group where an
amido lower alkylene is used, thus designates a lower alkylene

substituent as set forth hereinbefore substituted with an amido
woetisweyss3The term "mono- or di- halo-lower alkylene™ suhstituantss/oovezy
designate a lower alkylene substituent as defined hereinbefore which is
either monosubstituted or io disubstityted on one or two carbon atoms in
the lower alkylene chain, whereby said substituent is a halogen. The term
"halogg}n" means fluoro, chloro, bromo or iodo. The term "mono- or

di-lowktiRYParAHAIRY giRfiienes dsataamdoweskdens sybirent as

dealgplened balmstineéoteas tefined hereimbafpraondtobdaieidaenith a carboxy
raff@posubstituted or disubstituted on one or two carbon atoms in the lower
alkylene chain, whereby said substituent is a mono- or di-lower alkyl

aminorﬁr u .Ti[]j‘e term "aminq-l wer alkylene" designates a lower
alkyleneesﬁﬁgti %Q{Pég"l%?fn%@%%?gir‘?g BRE R RPN Akyifite gubstituent
suprsfotatl prenasyosttusdsiitieal withindygireny .c26Ubhetsan amido lower

alkABHEGsI0uEs Altodensidesignaisse IawWRlAlKYIog, SHRSIIUSPE A%

hereinbefore defined substituted on one position with an amido group. The
hegginbelorrisuUBRtakyithen ssadnatbsiiusiier alkylene substituent as

hereinbefore defined substituted on one position with an imido group The
term "By desimated-apalrjtoxs allbisned stnsidverisdisigsaibeviewer
alidPehB e SharERd 29 W GruieBihBRIratHiBR RISHEEMAMNSIRuted or

. phenoxy. The term "perflugro-lower alkyl" means any lower alkyl group
RE BN PR R e r R BB Ry Py e i Reerby seid
sulegtilaeetiby fratrgen. Among the WO 2006/029863 PCT/EP2005/009927

10 preferred perfluoro-lower alkyl groups are trifluoromethyl,

pentafiieteathitaibaptatisampyb, eiawihiriisewmeihyl being

especially preferred.
The term "mono- or di-lower alkyl amino-lower alkylene” substituents
designates a lower alkylene substituent as defined hereinbefore, which is either
monosubstituted or disubstituted on one or two carbon atoms in the lower alkylene

chain, whereby said substituent is 2 mono- or di-lower alkyl amino group.

The term *amino-lower alkylene” designates a lower alkylene substituent as
defined hereinbefore which is substituted, 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 aryloxy substituent where aryl is as above.
The preferred aryl group is phenyl and the preferred aryloxy is phenoxy.

The term “perfluoro-lower alkyl” means any lower alkyl group wherein all the

hydrogens of the lower alkyl group are substituted or replaced by fluorine. Among the
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The term "pharmaceutically acceptable salts" refers to conventional acid-
addition salts or base-addition salts that retain the biological effectiveness
and 5 properties of the compounds of formulas I, 11, 111, IV and V and

vapedesmesbirom suitable non-toxic organic or inorganic acids;IHPOsEBsIE27
or inorganic bases. Sample acid-addition salts include those derived from
inorganic acids such as hydrochloric 4gcid, hydrobromic acid, hydroiodic
acid, sulfuric acid, sulfamic acid, phosphorlc acid and nitric acid, and
those derived from organic acids such as p-toluenesulfonic acid, 10

PrEtATES ParlHoT M Sl SHRYBR iR eoREHE RG] coREaRERTO8 G acid,
heplaliceiohogttitaeith triaricnasicy aathihesliei Saprihage-addition

salts include those derived from ammonium, potassium, sodium and,

quatem@f}éﬁmfﬁﬁé‘ﬂ%c@)ﬁ%émﬂ&&eﬁwﬂb%?af@ SRR conventional acid-
rame monlum hydroxi The ¢chemical modification of a
i AL R R M ot
prigdfighal thacentivaliotie ofigisrtal abtalh i proxed phys cabdodrehicioieal
SLE{&QE'W%W%@@ |Gy W@i%aag %9'&@5%599}%%@%3%36 Sliple

Ansel et al., rmaceutl | Dosagé Forms and D elivery

a%éf&?ﬁ@f(éﬁ#t&awi% Yreeppieliysd Hiemninewans 2CifsRd @arasinrhioric
adiﬂLSl*:WteBttﬂﬁut:lw:EDmimﬁufaidi&dcia[@Hf&rio@ﬂob%@ﬁaﬁf@&%f@%ﬁ@@@f@ﬂ@é@id

1wh rein Iesse |ICIt| therwise st d R1
A e B e R S bl B
s@w@mmn@w@p@mmr@m&mrsq\awmm: iR T9aNc axid,

lablic acid, fumaric acid, and the like. Sample base-addition salts include those
derived from ammonium, potassium, sodium and, quaternary ammonium hydroxides,
such as for example, tetramethylammonium hydroxide. The chemical modification of
a pharmaceutical compound (i.e., drug) into a salt is a technique well known to
pharmaceutical chemists to obtain improved physical and chemical stability,
hygroscopicity, flowability and sclubility of compounds. See, e.g., H. Ansel et al,,
Fharmaceutical Dosage Forms and Drug Delfivery Systems (6th Ed. 1995) at pp. 196
and 1456-1457,

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

R1, R4, Rigand Ry have the meanings given herein before.
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K20 N-R19 R20 NR1R1 s " NO NH2VIHN-///s\ RANIR4 V
N-R19 I N-R,, R20 1 R20 scheme 1 In accordance with this invention,
the compound of formula Il is reacted with 5 the compound of formula IlI-A
Wit eetenizvgs@-thioxo-thiazolin-4-one)) via a Knoevenegel reactienztos/e09927
produce the compound of formula IV. Any of the conditions conventional
in carrying out Knoevenegel reaction focly be utilized in carrying out this
condensation. Generally this reaction is carried out at reflux temperature
in the presence of alkali metal acetate and acetic acrd 10 In the next step
of thd synthesrs the resulting substituted thiazZétie fe of formula IV is
tregted with a m g agent to methylé eXhe hio group on the

C untl 8FFmula IV to produce thé’compound df formula )

pr Taethyfafing agent is iodomethane. Thi action is carried outin
an ic amine 18Hdase such as diisopropyleth ine (RIEA). In
carryipg out this reaction temperature
N"'—'R-;g ]_-_[
v
Rao T”"’”‘Rm
Rap
O
S-<s A\ \NH I \_{N 0
2 HN
, EMAN
Ry
N I ‘ R4
N
v T“’“““R1g I 3
Rzo T#RH
Rao

scheme 1

In accordance with this invention, the compound of formula Il is reacted with
the compound of formula II-A (rhodanine (2-thioxo-thiazolin-4-one)) via a
Knoevenegel reaction to produce the compound of formula IV. Any of the conditions
conventional in carrying out Knoevenegel reaction can be utilized in carrying out this
condensation. Generally this reaction is carried out at reflux temperature in the

presence of alkali metal acetate and acetic acid.

In the next step of this synthesis, the resulting substituted thiazolidine of
formula IV is treated with a methylating agent to methylate the thio group on the
compodund of formula 1V 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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WO 2006/029863 PCT/EP2005/009927 12 and pressure are not critical
and this reaction can be carried out at room temperature and atmospheric
pressure. In fact in carrying out this reaction, any of the conditions
veniwmianat in methylating a thio group can be used. 5 In te€hERtBR@POL7
this synthesis, the compound of formula V is reacted with the compound

of formula VI to produce the compoung of formula I. The compound of
formula VI is an amine and any means conventionally used in amine

substitution of a methylthio group can be used in carrying out this
o BB e AR At B B R R G CHA I GRAR daReeture
argligyosatiingpthescompodad bf farmpinkg At ith iwitbeittecompatifickafonditions
cdRUEHIBNAI I INSRIEERD LRI SR Yl slvent such as acetonitrile.

Generally, this reaction is carried out in the presence of an amine base
such as diisopropylethylamine. On the other hand, the compounds of

formula ff%ﬂeﬁeﬁ%ﬁ@atﬁﬁi W@é@@é?dh@(g@ﬁmmgféwmu%&w%m
n rmmula: N ,RI---NH4/ VII ein R1.is_.as above

g B e e e TR o er et of
fopmidap¥d iruee aREneop AmidTsTosrReny dndaaicdsedtimaantiigrsWesiingion of a
meBARbPBENEaRUN RS PRNEARARY RIUBRE-84 IO, IMRRR IS ALFOSNe

1EO-C to E@O%ﬁﬁ cejose,d s%steJn. |3§EIS manner this reaction is carried
epRp TRl i HrRBEPRR IR R SHRRAG TRRCHBI R ap St Ria v
witl i tagegushieiizdesirte eseper o5 comedionds afifertsial as
MBS TEABE BIRLR CRMANR IR DEhSS mrﬁgﬁggng N RS pase

ring P. The compound of formula VIl can be directly for y direct

syl Bt EiTeRIARYRSUATHEScting the compound of the formula

On the other hand, the compounds of formula | can be prepared by reacting
the compound of formula Hl with a compound of the formula;

O

N
S
wherein R4 is as above

The reaction of the compound of formula Vil with the compound of formula 11
to produce the compound of formula | is carried out in a high boiling 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
pressure. This reaction is specifically advantageous where it is desired o 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 Vil can be directly formed by direct
replacement thorough reacting the compound of the formula

NH, VI

Ry
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Ri NH2 VI WO 2006/029863 PCT/EP2005/009927 13 wherein Ri is as
above with a compound of the formula IlI-A. The replacement reaction is
generally carried out in the presence of an activator for the thienyl group
woth@dhesd 5 compound of formula 1X and in the presencerafraraniin@s?7
base. Among the preferred activators is mercuric chloride. This reaction is
carried out in an inert organic solvent,zAny conventional inert organic
solvent such as acetonitrile, methylene chloride, etc. can be utilized. In
carrying out this reaction, an amine base, such as diisopropylethylamine,

is used. In YRFRYRUS RN ion, temperature and io pressure are not
critical and this reaction can be carried out at room temperature and

itcal and n can be carried out a ro _
et L 1 B S ety

CBHRTHBYDE Brererrraace oA rEVaeN A ibethisavhgarery I dhethieny!
caipdane dihese GampaHads BabRa siep aresh Hanhthesee rasRINIAG preferred

mino acids or aminp acid esters by, reduction with alkali metal
B R TS & TRHEF 1A SR oo SR8 [BRR Srganic solvent.
Apprpugntisrcdingd prepairssbioeithelichme spotoliftyies yeetbbanbabididdecieic.
SR SR ERAURRRHD Jthing AlvmRUmYdide, Reduglipnsreduces the

£yano group to an amino group and the ester to a hydroxy group. This 20

dRRRICRYIT O 159580 Befare A eHh Y ih eeashio thinrsr 5t HR @ty
preiutheareoroparititchiaiifo this leAtHom dhe odhered dubdiesenin idreperature and

r ulg V. i - N carbox e
o e el i g . AL Rl
rEgRSERY 2 dMeaMeresrate G paRR GITGRHiEZeByY reacting the

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

the C?m%%%%%%%ré” éi‘J ?olr!ftl‘s_pfaa‘éi% Sgrg 1disa Oavr?d 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 metai borohydride. On the other hand,
these hydroxy lower alkylene compounds can be prepared for the corresponding
cyano carboxylic acid esters by reduction with lithium aluminum hydride. Reduction
reduces the cyano group fo an amino group and the ester to a hydroxy group. This
reduction should take place before reacting the compound of formula VI with the

compound of formula V.

On the other hand, where in the compound of formula VI, Rqis RpX- and X is
a carboxy lower alkylene, amido Jower alkylene or imido lower alkylene, these
compounds can be directly converted o the compound of formula | by reacting the
corresponding compound of formula Vi with the compound of formula V or the

compound of formula 11-A as described 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

tertiary ring nitrogen atom by oxidation. Any conventional method of oxidizing a
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Where the rings (r) or (r) is an N-oxide of a nitrogen atom in a nitrogen 30
containing ring which forms the rings (r) or (r), these N-oxides can be
formed from a tertiary ring nitrogen atom by oxidation. Any conventional
weethedhedsexidizing a WO 2006/029863 PCT/EP2005/00992¢ 1 iardiensn27
nitrogen atom to an N-oxide can be utilized. The preferred oxidizing agent
is metachloroperbenzoic acid (MCPBA). The compound of formula |
where R1 is hydrogen can be prepared by 5 reacting the compound of
formula I with a compound of formula VI via a_Knoevenegel reaction to
eI B GAB RN SarRT SF AR AR ZSChd RO RERTRIART extilienaciesnt Is
migtasduiormsp dutntoipevgnégeirBagtion can be utilized in carrying out this
condensation. Generally this reaction is carried out at reflux temperature
in the presence of alkali metal acetate and acetic acid. In the

KnoeVdifegRnraatsbel ftinuiad edeisdimdsdibieaamnoan bethremared by

regefifgaHBd Shistndlad fornare IRKRHS caRBolhd@r Bratuigms.anamide.
This amide is h

drolyzed to form an amine, at the 2 paosition of the »
KA SR TCRmare (3 ST FOHPEL B o7 u Ao ARt e ggomitions
caeeRira) ém egeliem otib Kimaireipres deetionidengreupiliogor odcaeythe out this
cSRIERSRAINSARNAR R AR AABER YD JONBRION DG RLTATHR
of formula it where R4 is hydrogen, i.e. a compound of the formula: o N
Presense aﬂgﬂj metal acetaté and acetic acid. In the Knoevenegel reaction of the
compound of formula VIt with the compound of formula Il where Ryg is

""'C""R11

I

0 , Rop forms an amide. This amide is hydrolyzed to form an amine at the 2
position of the compound of formula | where Ry is hydrogen. The base that is used
in the Knoevenegel reaction hydrolyzes the amide group to produce the

corresponding amine.

In accordance with this invention the compound of formula ll where Ry is

hydrogen, i.e. a compound of the formula:

II-A

where Ry and Rpp are as above

can be produced from the compound of formula



20 where R19 and R20 are as above can be produced from the

compound of formula WO 2006/029863 PCT/EP2005/009927 15
NH-1C-CH=CH-OEt X via the following reaction scheme 2, where R39 and
Weasaseassabove. Et0,1 N H2;:4:CM 0 7rt, X X 1 POC 13dHidedhtd@neez7
Reflux, 2h N CIR19 N N R 87% or HNC X 1 | R20 R20 or NH3.H20,

then X111 acid chloride OHC ~,M Pd{QAc)2, dpp, CO TEA, Hex3SiH N
N-R19 80C | 511-A R20 scheme 2 The compound of formula X which
can be prepared from 4-iodoaniline with 3- 10 ethoxy-acryloyl chloride is
cyclized to the compb ula XI by treating with

NHsr— G CH= CH~ OEL

via the following reaction scheme 2, where R+g and Ryg are as above.

EtD i
\©\ st04 DCM m
rt 3h N 0
H
Xi

POCE, \m NH H,0
Reflux 2h Rig

87% or HN

/

Q2

R20 Rea

X1
or NHs. H,0, then XiH

acid chloride

OHG
Pd(0Ac),, dpp, CO =

TEA, Hex,SiH
800C ]
1-A B

scheme 2

The compound of formula X which can be prepared from 4-icdoaniline with 3-
10  ethoxy-acryloyl chloride is cyclized to the compound of formula Xl 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 unsaturated double
bond in the ether moiety of the compound of formula X through the use of sulfuric
acid. In carrying out this reaction, temperature and pressure are not critical and this

15 cyclization reaction can be carried out af room {emperature and atmosphere pressure.



10

15

20

25

30

sulfuric acid. Generally, this reaction is carried out in an inert solvent such
as dichloromethane. Cyclization is achieved through the alpha, beta
unsaturated double bond in the ether moiety of the compound of formula
Wdhooughddse use of sulfuric acid. In carrying out this reactieor/epzo05/1009927
temperature and pressure are not critical and this 15 cyclization reaction
can be carried out at room temperatu,{g and atmosphere pressure. WO
2006/029863 PCT/EP2005/009927 16 The cyclized compound of formula
X) which contains the oxo substituent can be converted to the chlorinated

T%ﬁﬁﬁﬁ%f@ﬁ@ﬁﬂhﬂaﬂkﬁ?wﬁeﬁimmt@aﬁ|8m1@fm§u%aéﬁ@wab§

caphesphiatoms @N}&mgféde:&@ﬁ@fﬁﬂ%ﬂfﬁr@uﬁiﬂmﬁﬁﬁﬁa?h Q&;\!ﬁl aighlarinating
|I|n hlorinatin ent su uso chlori This manner
A R SR S & e e AR o

baiiscchinbertawithageiidynslds. pﬂmnﬁafm:e@wmﬁmdmn%ammm the

re SRS FHNEALAD QHPLY AUREE RioLMPNER O URSENRAHSHA D GRE KNG M with
ction. In the next step of this reaction, the compound of formula

this re
goof} ?@%%acﬁaw%ﬁ%ﬁmﬁfm RyavSRRN “bﬁﬁil)’@é“ﬂ?eaéb?ﬁﬁzﬂﬂﬂﬂpotf’ a
cHoridelgroiifl.cehibgesetidn aogimteduddbibyeaetbbing iwilerfeatrateprid this

reQYEBRXiAE H&%SQHE%%B?%!%F%ﬂ%f?é%‘?gg‘l&%rg%%ﬁ% @@gg%ngé%f%bég at

atem erature of 150C for 1 to 4 hours. | ary amine

Pfﬁﬁwm@e@mﬁﬁw@é feripatituehis TdR r@@tﬁr@rpaﬁ@érrj?d@aémg"%@tmg with
areeBRoHNByarder@auladét p%@@éhﬁttﬁif%@mm &rmf@mm@wg@hmy

R i bl N Mt B LT
Rsumﬁtﬁmuhéhém@moéowpawmmng the mm*w@nﬂfmmwa X
wigoaRRUAdNItHIRG afig\chigridRnh i exkalRP R LHHS YRS SIS kIS amine

compound of formula XIl1 converted 0_the compound of formula [I-A usin
103 SRR BILIB AT R ABH IR A TB%%&?&QH&@%@EBB&W@HPBH ©

the phenyl ring“Rhis reaction is carried out by reacting the compound of

foIPﬁ&EMﬁ,&(W;fW" Carb%&@d@%ﬂﬂék@%&’bﬁ%%@?@éb‘%&%9i%'ag{% R P mary
osphine (dpp) in the presence o

amme compound Wlth the acid chioride. In the next step of this synthesis, the
compound of formula Xl converted to the compound of formula H-A using
formylation reaction to convert the iodo group to the CHO substituent on the phenyl
ring. This reaction is carried out by reacting the compound of formula X!l with carbon
monoxide in the presence of diphenyl propyl phosphine {dpp) in the presence of a
base utilizing palladium acetate as catalyst. In carrying out this reaction, the carbon
monoxide is added to the reaction mixture under pressure at temnperature of from 60
to 100°C. Pressures generally from 70 to 80 psi are utilized in 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 monoxide can be utilized to carry out
this conversion.

The synthesis of a 2, 4 disubstituted compound of formula 1, an intermediate

of the formula



base utilizing palladium acetate as catalyst. In carrying out this reaction,
the carbon monoxide is added to the reaction mixture under pressure at
temperature of from 60 to 100C. Pressures generally from 70 to 80 psi
varezudilipegkn carrying out this reaction. Any conventional npetheshefsagoor7
converting an halide group to the aldehyde on 25 a phenyl ring by means
of reaction with carbon monoxide carH)e utilized to carry out this
conversion. The synthesis of a 2, 4 disubstituted compound of formula I,
an intermediate of the formula 30 WO 2006/029863 PCT/EP2005/009927
17 O R4 HC lI-B r7~ H-Rzf whereirfR20' is Rai O and R4 and R11 is as
above, 5 can be carried 3¥ff ageeidingto the followin%f_ ction scheme 3
where R20' and R4 are as ab HQH Br Br NH NHR20" N XVI
XVII R4 O R4 N~ R Rao

wherein Koo' is

“ﬁ"R] 1

O |, and R4 and 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
Br 2 o Br N
= '
XVl XVII
Br. iy 0 T
™~ H SN
XV -8
10
scheme 3

The compound of formula XV can be produced from the compound of
formula XV1i (the preparation of compound XVI was described in example 2} by
15  reacting the compound of formula XV! with a reactive derivative of the carboxylic acid

of the formula:
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Br)--- ~ N NHR20' NHR20" XVIII 1I-B io scheme 3 The compound of
formula XVII can be produced from the compound of formula XVI (the
preparation of compound XVI was described in example 2) by 15 reacting
wiezeampsand of formula XVI with a reactive derivative of the-canoxyligsz7
acid of the formula: WO 2006/029863 PCT/EP2005/009927 18 Rif | 1-OH
xx 0 wherein Rff is as above. 5 Any conventional means of converting an
amine to an amide by reaction with ) active carboxylic acid derivative
such a halide or an anhydride can be used to carry out this reaction. The
compound of formula XVII dyntaifim@fithe hydroxy group can be converted
to the compound of formula XVIII lby reacting the h Xy site of io the
compound of formula XVII with athalide of the R4 substituent one wishes
to place at the 4-position of the compound of formula I. This reaction is
carried out by reacting the corresponding halide and the compound of
formula XVII under reflexing condition in an inert organic solvent medium.

Any conveptighahmethodsofseasting a hydroxy group with a halide can
be utilized to carry out this reaction. In the last step of this 15 synthesis,

the compound of formula XVIII is converted to the compound of formula

11- BAnImgfeentdatd mesastifreeovsstingantaniogd g supisiehiey Ceagtion with
arsHRRU USROG cid derivative such a halide or an anhydride can be used to
carry out this reaction. The compound of formula XVH containing the hydroxy group
can be converted to the compound of formula XV by reacting the hydroxy site of
the compound of formula XVI with a halide of the R4 substituent one wishés to place
at the 4-position of the compound of formula |.  This reaction is carried out by reacting
the corresponding halide and the compound of formula XV under reflexing condition
in an inert organic solvent medium. Any conventional method of reacting a hydroxy
group with a halide can be utilized to carry out this reaction. In the last step of this
synthesis, the compound of formula XVIll is converted to the compound of formula I~
B using formylation reaction to convert the iodo group to the CHO substituent on the
phenyl ring. This reaction can be carried out, as described heretofore by reacting the
compound of formula XVIH with carbon monoxide in the presence of a base utilizing a
tetrakis{triphenylphosphine)palladium catalyst at temperatures from 60°C to 140°C.
In carrying out this reaction the carbon monoxide is added to the reaction medium
under pressure. Pressures from 40 to 80 psi are generally used. Any conventional
method of formylation reaction to 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 compounds 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 phenyl.
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phenyl ring. This reaction can be carried out, as described heretofore by
reacting the compound of formula XVIII with carbon monoxide in the
presence of a base utilizing a tetrakis(triphenylphosphine)palladium
watalyshatstemperatures from 60C to 140C. 20 In carrying opi&iiasi@aeien,
the carbon monoxide is added to the reaction medium under pressure.
Pressures from 40 to 80 psi are gen(irilly used. Any conventional method
of formylation reaction to convert an halide group to the aldehyde on a
phenyl ring by the means of reaction with carbon monoxide can be
utilizefiroe® fhvepr diered eipbodichef foaiibia class ebapmmumge ohtbuhula I-A

arlOBYArRhL A AP RGNRLORRAYRAR Of fﬁ?ym%lffeh?fhﬁi e eERRslipents

which include the compounds of formula I-A and formula I-B are those

PrEfHRE SRR imS #ldngsh Fr5tRS AR R HR NAfssHIMREgR where Ry
is plefp(ablecpheny RO 2006/029863 PCT/EP2005/009927 19 Among the
preferred embodiments of the class of compou ds of formula I-A are
those compounds of formula I-A where R, ig’hydrbgen. In the especially
preferred embodiment of these class of compounds are those compounds

wherdrRHiisisaf®) k(G 2Md2@heRIR4GI- RTL 5 In dnisesaseiatigmpedenmets
where R20 is 0 are especially preferred. Among the preferred
embodiment of the compounds of formula I-B are these class of

compbIYithavRieferss 6aReckei of &R IBRsRaHRRS PifRyasielime these
ceyslonteppouvaenovhisiclasuafirebRIpBUNdR: I thesercokypong dspebiily R4
tq is -(Q)k(CH2CH20)y Rlo.are preferre specially preferred in,this
R R e R RS S e UM SR
is AlSOffer epih6dirfeneot thenndnionadalthpedaorrio dhaslesforhigrpagnds
—C-R,,

|

are those compounds where Ry is 0 .

Another embodiment of this invention are those compounds of formula I-B
where nis 1 and X is lower alkylene, hydroxy-lower alkylene, cyclo-lower alkylene or
mono- or dihalo-lower alkylene. In this case, R4 is preferably -(O)({CH2CH20),-Rqo.

- ﬁm Ry
In this preferred embodiment, componds where Ry 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
pharmaceutically acceptable prodrugs, pharmaceutically active metabolites, and
pharmaceutically acceptable salts of such compounds and metabolites. Such
compounds, prodrugs, muitimers, salts, and metabolites are sometimes referred to

herein collectively as “active agents” or "agents.”
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where nis 1 and X is lower alkylene, hydroxy-lower alkylene, cyclo-lower
alkylene or 15 mono- or dihalo-lower alkylene. In this case, R4 is
preferably -(O)k(CH2CH20)y Rlo. -IGI-R1t In this preferred embodiment,

wonprnoshere R20 is 0 are especially preferred. Pharmagguieahsnosea7
compositions according to the invention may, alternatively or 20 in

addition to a compound of formula I, %%mprise as an active ingredient
pharmaceutically acceptable prodrugs, pharmaceutically active
metabolites, and pharmaceutically acceptable salts of such compounds

and methsotRes. oS aghnsohpiciads)igrodriggndatdiond by Buies gikd in the

e
ents" or,"agents." n e
ek SRR e el i A S S e R

e of agents't
inysafigneany eptvsbinpouads and salts may exist in different crystal or
polymorphic forms, all of which are intended to be within the scope of the
present invention and specified formulas. 5 Therapeutically effective

amounfeERAY SR B RN R B ANB oL GG YRR 4R sseidhe thugption may
baliseasest s dited by matied @y aloagaiehan efdhrisateinHenases kinases

SPKL " i t' is. infended to mean that amaunt of an nt
C.that' s/:i\gﬁ]i_if(%%ﬁtl% éﬁ%@%@o ﬂee}ﬁ%%ggrm or pggggmgucq]ﬁ(?iﬁgrg% |'<:§1ttl%%?of
signififeaiiofbibiis proiemiiepmatdinaiarenisdetdiffarandatingef  elikangtis cell,
e gffecheriaatar, indisatedbwtibiyfuRgal GMEsHIe i erapRiF BRIMeRLIE MGty

amount. f%g{iven g §nt ¥hat will correspond to such an amount will vary
e'aéﬁgﬁ l|nc§‘1| upgﬁefgé?ofgasﬂﬁpgs the particular compound, disease
condition and its

The amount of a given agent that will correspond to such an amount will vary

depending upon factors such as the particular compound, disease condition and its
severity, the identity (e.g., weight) of the subject or host in need of treatment, but can
nevertheless be routinely determined in a manner known in the art according fo the
particular circumstances surrounding the case, including, e.g., the specific agent
being administered, the route of administration, the condition being treated, and the
subject or host being treated. “Treating” is intended to mean at least the mitigation of
a disease condition in a subject such as mammal (e.g., human), that is affected, at
least in part, by the activity of CDK1 protein kinase includes: preventing the disease
condition from occurring in a mammal, particularly when the mammal is found to be
predisposed to having the disease condition but has not yet been diagnosed as
having it; modulating and/or inhibiting the disease condition; and/or alleviating the
disease condition.

The present invention is further directed to methods of modulating or
inhibiting protein kinase CDK1 activity, for example in mammalian tissue, by
administering the inventive agent. The activity of agents as anti-proliferatives is
easily measured by known methods, for example by using whole ceil culiures in an
MTT assay. The activity of the inventive agents as modulators of CDK1 protein
kinase activity may be measured by any of the methods available to those skilied in
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15 severity, the identity (e.g., weight) of the subject or host in need of
treatment, but can nevertheless be routinely determined in a manner
known in the art according to the particular circumstances surrounding

WIS Aa660asIuding, e.g., the specific agent being administeggd, the folis
of administration, the condition being treated, and the subject or host

being treated. "Treating" is intended to mean at least the mitigation of 20 a
disease condition in a subject such a€mammal (e.g., human), that is
affected, at least in part, by the activity of CDK1 protein kinase includes:

thpranenthglife idiseasedéonidititro faesapec@Btinggr adnamana, fadieuterly
i isppsed to havin iseas

B e e P, o
ShiBtHd Bedisk BoHNanof Hifiriatifgithél 89 HiSeasel-Crowley
alﬁﬁﬁfﬁﬁf_@, Tae QE%%‘@{MM IH%&?M@C Squﬂfﬁﬁgé(Pab%tﬁ@,C@dplépﬁnger,

(9] Ing or. .l l rotein Kina acCllvi [ exampile in
B R e B e RO S B e e Bty of
Intayeationg Kutkinalifefdayés1986 634y Tressurerbbyikmovan heethoets;doy for
o NAMPIBPYHNEhWBPIR e Ibeulk msidnian ML PsRTRS Aciuly nfihe

inventivg} agents as modulators of CDKL1 protein "kinase activity may be
XHIRTROF' Vany of the methods available to those skilled in WO
2006/029863 PCT/EP2005/009927 21 the art, including in vivo and/or in

it . itahle.. ivi s ..
el B B B R T e e

compagitienaeslesitinishsionr, Heresategive! covgpsitions i -bivipkaption
comsrislaenesiréal Cycleu Malgrialguaithd/ethassitMichelafaganenasbund of

P A T BT 0 P 1S he e
ephegintss philjendhansascewisdorompusipmshpilistnipundevelmol éhofitentive
adURISTFAbIBSHRGY BIPSE RS RE! M b IR DABREH RN anti-profiferative
ability. By “efficacious levels” is meant levels in which proliferation is inhibited, or
confrofled. These compositions are prepared in unit-dosage form appropriate for the

mode of administration, e.g., parenteral or oral administration.

An inventive agent can be administered in conventional dosage.form
prepared by combining a therapeutically effective amount of an agent (e.g., a
compound of formula 1) as an active ingredient with appropriate pharmaceutical
carriers or diluents according to conventional procedures. These procedures may
fnvolve mixing, granulating and compressing or dissolving the ingredients as

appropriate to the desired preparation.

The pharmaceutical carrier employed may be either a solid or liquid.
Exemplary of solid carriers are lactose, sucrose, talc, gelatin, agar, pectin, acacia,
magnesium stearate, stearic acid and the like. Exemplary of liquid carriers are syrup,
peanut oll, olive oil, water and the like. Similatly, the carrier or diluent may include

time-delay or time-release material known in the art, such as glyceryl monostearate
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10 The active agents of the invention may be formulated into
pharmaceutical compositions as described below. Pharmaceutical
compositions of this invention comprise an effective modulating,
vwagrledioygay inhibiting amount of a compound of Formula Penet@motiardy27
pharmaceutically acceptable carrier or diluent. In one embodiment of the
pharmaceutical compositions, efficacigys levels of the inventive 15 agents
are provided so as to provide therapeutic benefits involving
anti-proliferative ability. By "efficacious levels" is meant levels in which
oL ybirerdiRissAlaIRRe Bf WbrRrumd cthissiiWerspositions are prepared
hidnomitpdosglgefoyoeiippEepriaitfomérachade: efadrunigiration, e.g.,
parenteral or oral administration. 20 An inventive agent can be
administered in conventional dosage form prepared by combining a
therapRife&ly efdamaspabertfofram cagere (gl opedoMipounidacfdahranker is
udbastRa HIEiieRRaRRdie BeWAIARD PRESIE PRI GRMIGAL LRTIETS Bbwder or

llyents according to conventjonal procedures. These procedures may
PO R GrRAALA GHGP B RSPEEing B RESSIN ) TR EeRenRy very:

ifasiiggi@pprrﬁ@riate@thbed@sn_ewmqp@ﬁmm'm edphaoigceplioal eaoiesoft
@mplexpd naklrieinesamnoidiondiuid, Sxemplany of Spid.cRres are .

lactose, sucrose, talc, gelatin, agar, pectin, acacia, magneSium stearate,
2QYEOHE UKP SHFRERSIRE. Exemplary of liquid carriers are syrup, 30 peanut
oil, olive oil, water and the like. Similarly, the carrier or diluent may include

time- timesrel terial k in the art, such |
monos o DS TG I Go0s A TR b AU 640857 0 Bl cateiable
sgijqbardfvendve avanitran Radisselyrebilufssequeous solution of an organic or

inbyshonypsrpyinebiisriisinsemnetivl MaiharyiateReddhe e ABielYin a
{R{a%parrgs% gg}]!tcgrl (f}grms c%r)l be%Fm(gI?yed. Tht_Js, if a solid carrier is 5 _
® use(f fhe preparatio Eg}? LtaIER 8,V&3ft§ed in a hard gelatin capsule in

powder or pellet form or in the form of a troche or lozenge. The amount of

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

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

The compositions of the invention may be manufactured in manners
generally known for preparing pharmaceutical compositions, e.g., using conventional
techniques such as mixing, dissolving, granulating, dragee-making, levigating,
emulsifying, 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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If a liquid carrier is used, the preparation will be in the form of syrup,

emulsion, soft gelatin capsule, sterile injectable solution or suspension in

an ampoule or vial or non- aqueous liquid suspension. 10 To obtain a
weiphies wetes-soluble dose form, a pharmaceutically acceptakle ssaticotana

inventive agent can be dissolved in an aqueous solution of an organic or

inorganic acid. If a soluble salt form is_not available, the agent may be

dissolved in a suitable cosolvent or Smbinations of cosolvents. 15 It will

be appreciated that the actual dosages of the agents used in the

compoRitiiakasirdiéstratianti dreveinvasyratscerding forthegiedtiealdiiydomplex

cob@inthy38e cshe-BaRIsUAhGHERASIeR oI wIaLed. the Rde Ohown in the art.

ministration and the particular site, host and disease being treated.

SUSAIAP o SABRE P S URRVEE 6f ConEETODI R betdaintsmdatiys. ol

- drdgese, sldflediés theuds Uity sonpentlonalslesagensleterangationkests ivral

indde¥RLE BXRELRSR rgg{@dfoﬁﬁé}ﬂggg&igﬁp%%qggg ?c')srg'éhﬁse can be

Invention may be manufactured in manners gener: nown for preparing
obiingmh HERGHR SrEE AeRianE, g ixigmyitbreptbraings diss trgesd.
o;ﬁuabll@ﬁﬁ&ing ,tﬁéﬁﬁélﬁuiﬁr% BiRALEERG, fﬂffl@%@nf@&ﬁ@ﬁxpﬁ@ﬂg 3l @%ﬁuiles after

ifying, encapsulating, entrapping or ilizing. Pharmaceutica
adggqrﬁpggg %gﬁsaur)ﬁ%)g/rﬁg ’fg:(%all?té’ ?nog%lg&gﬁr%%ﬁég a&ﬁﬁecipﬁ%?hg one or
more physiologically accept able carriers, which may be selected from
THXARAHER 30 b riiie sulabitaciiaie RIAsRRRINEANHIRRAGHYSvorking
compounds |nto preparations which can be used 30 pharmaceutically.
© 5808 gb@%%?’/ﬁﬁ%&é%b%%%@ BainygniiRfstration, the
compounds can be formulated readily by combining the compounds with
pharmaceutically acceptable carriers known in the art.
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Such carriers enable the compounds of the invention to be formulated as
tablets, pills, dragees, capsules, liquids, gets, syrups, slurries,
suspensions and the like, for oral 5 ingestion by a patient to be treated.
Woewzioestical preparations for oral use can be obtained usimgEezeetie9927
excipient in admixture with the active ingredient (agent), optionally
grinding the resulting mixture, and pregessing the mixture of granules after
adding suitable auxiliaries, if desired, to obtain tablets or dragee cores. to
The invention is now further illustrated by the following accompanying
working examples, which in no way mean to limit the scope of the
Exampliest. WO 2006/029863 PCT/EP2005/009927 24 Examples:
Example 1 5 5-11-(2-Amino-auinolin-6-yl)-meth-(Z)-ylidenel-2-((1 R
2S)-2-phenyl- cyclopropylamino)-thiazol-4-one compound with
facefic acid NOFIHS 71Y/0 F OH N~- NH2 Preparation of
531ethouyihb(dulocinphamhaciyiamide 0N OR Bis)-2-phenyi-

cyclopropylamino)-thiazol-4-one; compound with trifluoro-acetic acid

@1;\10
7
N~
F S T
Fd
0
F

OH

N

NH

2

Preparation of 3-ethoxy-N-{4-iodo-phenyl)-acrylamide

: N O
H

To the solution of oxalyl chloride (40 g, 0.555 mol) was slowly added ethyl
vinylether (105.6g, 0.84 moi) at 00C. the mixture was stirred at 011C for 2 hours and
room temperature for 12 hours. After removal of some solvent by rotary evaporator,
the black mixture was refluxed at 120°C for 30 min. After removal of the solvent by
rotary evaporator and then oil pump, 3-ethoxy-acryloy! chloride (69.9g) was obtained

as a black liquid which was directly used for naxt step reaction without further
purification. ‘

To the mixture of 4-iodoaniline (14 g, 64 mmol) and pyridine (10.5 mL, 128
mmol) in methylene chloride (85 mL) was added 3-ethoxy-acryloyi chloride (10 g, 75
mmol). After stirring for 5 hrs, more 3-ethoxy-acryloy! chloride (5 g, 38 mmol) and
pyridine (10.5 mL, 84 mmol) was added. After stirring for 2 days, the reaction mixture
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10 To the solution of oxalyl chloride (40 g, 0.555 mol) was slowly added
ethyl vinylether (105.6g, 0.84 mol) at OUC. the mixture was stirred at
OOC for 2 hours and room temperature for 12 hours. After removal of
worr@golsssat by rotary evaporator, the black mixture was reftupadoas 009927
120C for 30 min. After removal of the solvent by rotary evaporator and
then oil pump, 3-ethoxy-acryloyl chlogge (69.9g) was obtained 15 as a
black liquid which was directly used for next step reaction without further
urification. To the mixture of 4-iodoaniline (14 g, 64 mmol) and @/ridir_le
WEEGETHES 148 WRlRB 11 ety IS AQE GBS e emigied fo give 3-
etBeathbidi-dodpipyletypudeyEiide 25 bRRYrenot)1 Aftey, séring onfshrse 318
(\Rpse 3-ethoxy-acryloyl chloride (5 g, 38 mmol) and pyridine (10.5 mL, 64
mmol) was added. After stirring for 2 days, the reaction mixture WO
2006/029863 PCT/EP2005/009927 25 was washed with water 3 x100
mL), dried over MgS04 and concentrated to give 3-

ethoxy; N-(4-i do-g‘égn - lamide as black oil (11.32 g, 56%). LC-MS
We 3@86(@@%)% reﬁ)%g()é"t?cgr{f)% I%Q%H “1"f-quinolin-2-one I\\ /N O H
Sulfuric acid was slowly added toi3-ethg h(4-iodo-phenyl)-acrylamide
(11.3 g, 36 mmol) with stirring. Afterg for B hrs, the reaction mixture
O~atF| Sreci
¢

was 10 slowing poured into ice (- 300~gFThg
by filtration, washed with water and dried. Rtsh chromatography (Merck

Silica ﬁf 2 d8-4 esh, 0%:-,15% methanol in. methylene chloride. in

20 i O Rl B e e N DA
(10 S-m Serirerehwitpietiring. After stiming for 3 hrs, the reaction mixture was
slowing poured into ice (~ 300 g). The precipitation was collected by filtration, washed

with water and dried. Flash chromatography (Merck Silica gel 80, 230-400 mesh, 0%-

15% methanol in methylene chloride in 40 min) afforded 6-iodo-1H-guinolin-2-one
(7.23 g, 75%) as a black solid. LC-MS m/e 272 (MH™).

Preparation of 2-chloro-6-iodo-~guinoline

fm
s
N CI

A mixture of 6-lodo-1H-quinolin-2-one (8.23 g, 23 mmol) in phosphorus
oxychloride (25 mL.) was refluxed under Nz for 2 h. After cooling, the solvent was
removed by rotary evaporator and then by the oil pump. Sat. sodium bicarbonate
(100 mL) was slowly added. The solid 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 8-iodo-quinoiin-2-ylamine

T
z
N NH

2
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15 Preparation of 2-chloro-6-iodo-quinoline N Cl A mixture of 6-iodo-1
H-quinolin-2-one (6.23 g, 23 mmol) in phosphorus oxychloride (25 ml-)
was refluxed under N2 for 2 h. After cooling, the solvent was removed by
Wwérapgoavdisérator and then by the oil pump. Sat. sodium bicBEGPAesR09927
(100 ml-) was slowly added. The solid was collected by filtration, washed
with sat. sodium bicarbonate, water ggd dried to obtain
2-chloro-6-iodo-quinoline (5.78 g, 87%) as a black solid. . LC-MS m/e 290
MH+), Preparation of 6-ipdo-quinolin-2-ylamine 1\ / 25 NH2 WO
2006/ o AU RTO3 S A ERadh i) i ammoriur
hyzirepfided 43 iedd0quinokae ftaje® 26 40MGjanhdayooiter fydraxidriia8Gter
ool he B NERIGA I ColBY ARy BUARLRIESI S iR ASlectea by

copling, the solvent was removed by rotary evaporator. The soli
BRI F TP Tl Bt S 28GR RteP Ship dpratinoBiiramine (0.78 g,
848/4ipak acjiindliveBey IpOhinS (/& D1 BWB4%) as a black solid. LC-MS We 271
(MH{ ion.of 2-amine-gulinaline-6-carbaldehyde O H aa N NI-12
A mizlfdr%;o c%gg%ééﬁﬁ@%%%%ﬁ%%%@@@eggy G4 mmol), triethylamine
(0.26 mL, 1.85 mmol), diphenylpf@pylphosphine (dpp, 17 uL, 0.074 mmol)

and io palladium(ll) acetate (17 pag, 0.644 nxqol) in dry
@ e was stirred under carbon

N,N-dimethylformamide (4 mL)'in p
monoxide at 75 psi at room temperatuegfo N7 O NH
2

A mixture of 8-jodo-quinolin-2-ylamine (200 mg, 0.74 mmol), triethylamine
(0.26 mL, 1.85 mmol), diphenylpropylphosphine (dpp, 17 uL, 0.074 mmol) and
palfadium(il) acetate (17 mg, 0.074 mmol} in dry N, N-dimethylformamide (4 mL)} in
pressure fube was stirred under carbon monoxide at 75 psi at room temperature for
10 min. After addition of trihexylsilane (0.53 mi, 1.5 mmol), 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 exiracted with methylene chioride (2 x 50 mL). The combined
organic layers were successively washed with water (3 x 50 mL.), dried over sodium
sulfate, filtered, and concentrated 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-cyclopropylamino)-thiazol-4-one.

To a suspension of (1R,28)-2-phenyi-cyclopropylamine hydrochloride {0.85 g,
5 mmol) and rhodanine (2-thioxo-thiazolin-4-one) (0.68 g, 5 mmol) in acetonitrile (20
mk) was added (N,N-diisopropylethylamine) (DIEA) (2.61 mL, 15 mmol) at room
temperature. Then, this solution was cooled to 0°C and mercuric chloride (1,35 g, 5
mmotl) was added in two portions within a period of 10 min. After addition, the
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10 min. After addition of trihexylsilane (0.53 mL, 1.5 mmol), the mixture
was then stirred under carbon monoxide at 75 psi at 80C for 4 h. The
reaction was allowed to cool to 25C and then extracted with methylene
WRIgMEE22%¢ 50 mL). The combined 15 organic layers were BUEEP2SITEHPI27
washed with water (3 x 50 mL), dried over sodium sulfate, filtered, and
concentrated in vacuo. Flash chromatggraphy (Merck Silica gel 60,
70-230 mesh, ethyl acetate) afforded 2-amino-quinoline-6-carbaldehyde
‘go mgq, 24%) as a solid, 20 Preparation of 2-((1
RS HER A CY PR G)RR BB B ES p0Stirtecfes Fays. The
resudirenisiark sb(itiRy25y-Bliphehiiroygtoprsipylamistdaoshiprideith &gl
§ L -thioxo-thi IN-4+ (0,68 g. 5 mmol) in
e e e e Do,

acetonitrile
*’er?iEP%Vﬁ%rﬁig‘l'}%ﬁ ViEhvatetdiRbralandTaiby apstadel(tishrkds Tuolea tavers
wo(& aaparatse e ehiosigiectliS fageSwhnBahvas: AAFESHIYI MR RSTORF00 mL).

B0 B B R R En e O Wt s ovr

agsiserattneo nnsiwtivradfdee. ity rmofdheedyitmacpbldlesdlidsiwatofiesed
seivaHandePig PhERlE G washeravitigt vl AER RIS RARE Dy ThRg a

filirates were removed under the vacuum and the crude residue’'was
5 EHE e ) (IO HE GHOREHRY AECEHRT Db Dy ARIONS) rt SR 25
2\weepWepaiaiag dacthe)dbiseolié-tayensaslaidractemhinatis etiyd: @at@™ms m/e

AR X00mb. N | 53%? .O%Fﬂ?%%ﬁd( 35t re washed with brine
solution 3n&2dﬁ%%%@/@f anhydroUs mag%e%ﬁjénglgsulfate. Filtration of the
drying agent and removal of the solvent under the vacuum gave the
crude pesjdugtivh ishoas PUAinc-YinsingG ) Bitiaoe siliciagl-oqUmPS)-2-
i ) i -
pﬁ&%@%?ﬁ%l%%@é%r?&t%?agb -744:0 ;430{?‘1 tlt)etqu % g%tﬁo’x%aceﬁc acid

SEIEIYS
@ 1 /N O
N
F Chiral 87 X\

O
F

OH

Na
NH,

To the suspension of 2-amino-quinoline-6-carbaldehyde (30 mg, 0.174 mmol)
and 2-((1R,28)-2-phenyl-cyclopropylamino)-thiazol-4-one (26 mg, 0.11 mmol) in
toluene (1 ml.) was added benzolic acid (3 mg, 0.011 mmof) 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-yi)-meth-(Z)-ylidene]-2-((1R,28)-2-phenyl-
cyclopropylamino }-thiazol-4-one; compound with trifluoro-acetic acid (36 mg, 84%) as
a yellow sofid. LC-MS m/e 271 (MH™).
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15

1o 2-phenyl-cyclopropylamino)-thiazol-4-one as a white amorphous solid:
EI-HRMS m/e caicd for C12H12N20S (Mt) 232.0670, found 232.0665.
Preparation of 5-[1-(2-amino-quinolin-6-yl)-meth-(2)-ylidene]-2-((1R,2S)-2-
Vet 33 Epropylamino)-thiazol-4-one; compound with trifRGFa-eRs5I009927
acidNO NF Chiral S\ FO F OH N~ 15 NH2 To the suspension of
2-amino-quinoline-6-carbaidehyde (39gmg, 0.174 mmol) and
2-((1R,2S)-2-phenyl-cyclopropylamino)-thiazol-4-one (26 mg, 0.11 mmol)
in toluene (1 mL) was added benzolic acid (3 mg, 0.011 mmol) and
piperidine (3 uL, 0.011 mmol). The mixture was heated to 150C by
ve for 20 min. After 20 cooling to rt, the solid was collected by

5-filtration w. it iphieng a0 A Pe L oreduct.was purifie
thP%E_PI:C gReverse C18, 0 a(lf‘g 02n| i SC' %%D %%H b Afpino
=fT*(2-amino-quinolin-6-yl)-meth-(2)-ylidenej-2-((1 R,2S)-2-phenyl-

cyclopropylamino)-thiazol-4-onej; compound with trifluoro-acetic acid (36
mg, 84%) as a yellow solid. LC{MS We 271 (MH'). WO 2006/029863
PCT/EP2005/009927 28 Examplé?2 0

Preparation of 6-bromo-1H-benzo[d][1,3]oxazine-2,4-dione
o)

B 0
r
Br
" P

2

A solution of 2-amino-5-bromo-benzoic acid (280 g, 1.3 mol} in acetonitrile
(1.31) was warmed up to 50-55°C. Pyridine (206 g, 2.61 mot) and a solution of
triphosgene (128.8 g, 0.43 mol) in dichioromethane (720 ml) were simulfaneously
added dropwise. After completion of the addition, the mixture was stirred at 50-55°C
for an additional 2h. The solvent was removed under reduced pressure and water
was added. The precipitate was collected by filtration, successively washed with
water and chilled dichloromethane, and then dried under vacuum to afford the
desired product 6-bromo-1H-benzo[d][1,3]oxazine-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-ol
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~0O O N H2N Nr SN NH p 5 Preparation of
6-bromo-1H-benzo[d][1,3]oxazine-2,4-dione 0 0 Br~ OH Br a'NIO NHHA
solution of 2-amino-5-bromo-benzoic acid (280 g, 1.3 mol) in acetonitrile
YO aagivarmed up to 50-55C. Pyridine (206 g, 2.61 molP&aR#§r2005/609927
solution of io triphosgene (128.8 g, 0.43 mol) in dichloromethane (720 ml)
were simultaneously added dropwise;difter completion of the addition,

the mixture was stirred at 50-55C for an additional 2h. The solvent was
removed under reduced prgssure and water was added. The precipitate

was collected by filfratign, successively washed with water ¢hd chilled
dichloromethane, anﬂed uRder-vacuum to a €15 desired
product 6-bromo-1H-benzofd][®,3]oxazine-2,4-dione ( x98%). This

material was used in the next step without further purification. Preparation
of 2-amino-6-bromo-quinolin-4-ol WO 2006/029863 PCT/EP200S/009927
29 0 (BHsoYlé_io‘r\ of 8-bromo-1H-benzold]{1,3]oxazine-2,4-dione (90 g, 0.373 mol) in

(N.N-dimethylformamide) (DMF) (400 mi) was added to a solution of malonitrile (37 g,
0. 41mol) and triethylamine (41.4 g, 0.41 mol) in DMF (150 mi) at 50-60 °C. The
reaction mixture was maintained at 50-80°C for 30 min. A reverse quench into ice~
cold 0.2N HCI (400 mi) produced a precipitate. This material was isolated by filtration
and vacuum dried. It was then dissolved in 8 N KOH (2 1) and the solution was
refluxed for 40h. After cooling to rt, the mixture was neutralized with HCI, and the
resulting precipitate was filtered and air dried to afford 2-amino-6-bromo-guinolin-4-ol
as a pale yellow solid (95 g, 97%). This material was used in the next step without
further purification.

Preparation of N-(6-bromo-4-hydroxy-quinolin-2-yl}-acetamide

H
oM . e
.
2
Be SN Q
= N :\;J\
N~ TNH H

2

A mixture of 2-amino-6-bromo-quinolin-4-of (29.4 g, 0.12 mol), acetic
anhydride (36.7 g, 0.36 mol) and sulphuric acid (20 ml} in glacial acetic acid (300 mi)
was refluxed for 30 min. The mixture was allowed to cool to rt and then poured into
water. The precipitate was isolated by filtration and dried to afford product N-(6-
bromo-4-hydroxy-guinolin-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
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H OO NHz / A solution of 6-bromo-1H-benzo[d][1,3]oxazine-2,4-dione (90
g, 0.373 mol) in (N,N-dimethylformamide) (DMF) (400 ml) was added to a
solution of malonitrile (37 g, 5 0. 41mol) and triethylamine (41.4 g, 0.41
WioRoie/DRAE3 (150 ml) at 50-60C. The reaction mixture was meintantetioats27
50-60C for 30 min. A reverse quench into ice- cold 0.2N HCI (400 ml)
produced a precipitate. This material was isolated by filtration and

vacuum dried. It was then dissolved in 8 N KOH (2 1) and the solution was
refluxed for 40h. After cooling to rt, the mixture was neutralized with HCI,
and the 10 resulting precipitate was filtered and air dried to aifford
2-amino-6-bromo-quinoling4-ol as a pale yellow solid (95 ¢¢'97%). This

material was useﬁ} step without further Huyi Y. Preparation
of N-(6-bromo-44hy -qyinolin-2-yt-acetamide 1 \Bri\\
0 N N NH, H A mixture of"2-ginino-6-bromo-quinolin-4-ol (29.4+g, 0.12
mol), acetic anhydride (36.7 g, 0.36 mol) and sulphuric acid (20 ml) in

glacial acetic acid (300 ml) 20 was refluxed for 30 min. The mixture was
allowed toixioes tof N-éhtrtien-poyeddipiuinalier2 We-ResinitRieawas 0.114 mol),

isol iltrati jed duct N-(6- .
TG %ﬂi‘i&?ﬁﬂiﬂ%ﬁgi%?é%ﬁ‘?rﬁna%é’ébapé%n(g%?.g,@zga? SR
ageiRNifk el alertiprexh stehameiut faher preftediend 26e

rdSIERSLRHS Bl Bl wate mard-ethxyrasinelie W) -aseiamige MiRion and dried

tozg%sr/(? %Eﬁégrgr%[/ ~gtgggy%%?r?o%%Zg-iﬂ-acetamide as a pale yellow solid (28 g,

80%). This material was used in the next step without further purification.

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

J

y o

Br H e 0
= 0 e ;
me PP
o H

A mixture of tetrakis(triphenylphosphine)palladium (Pd{PPhs)s) and sodium
formate (5g, 48 mmol) in acetonitrile (30 ml) was purged with nitrogen. A solution of
N-{6-bromo-4-ethoxy-quinolin-2-yl)-acetamide (2.5 g, 8.12 mmol} in DMSO (30 mL)
was added through a rubber septum. The vessel was put under an atmosphere of
carbon monoxide (50 psi), sealed and heated o 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—formyl—quino[in~2—yl)-acetarﬁide as a pale yellow solid
(0.8 g, 40%).

Preparation of 5-(2-amino-4-sthoxy-guinolin-6-yimethylene)-2-[2-(3-fluoro-
phenyl)-ethylaminoj-thiazol-4-one



OHo~ BrONN~BrH NJ, N H A mixture of
N-(6-bromo-4-hydroxy-quinolin-2-yi)-acetamide (32 g, 0.114 mol), ethyl
iodide (26.77 g, 0.171 mol) and potassium carbonate (130 g, 0.912 mol) in
B eeeitite (250 ml) was refluxed for 2h. The solvent was RGEPBeftE609927
and the residue was triturated with water. The precipitate was collected

by filtration and dried to afford
N-(6-bromo-4-ethoxy-quinolin-2-yl)-acetamide as a pale yellow solid (28 g,
80%). This material was used in the next step without further purification.

io Preparation,of N-(4-ethoxy-6-f myI-quinoIin-2-yIi<acetamide of 0JBrH
\\0 NN N H-A mixture of tetrakss(triphenylphosphing)palladiumy
(Pd(PPh3)4) and sodium:A5 forimate (5g, 48 mmolm %f@frﬁm; e(\ 0 ml)
was purg en Assolutioiof— ;-7 f
N-(6-br : ~quinolin-2-yl)-acetamide (2 54, 8 12 mmol) i
DMSO (30 mL) was added through
under-an atmosphere of carben poxide (50 psi), sealed ang=Heated to
120 C for 30 min. The mixture was cooled to it and the aceto
evaporated under reduced pressure. Water was 20 added and the
resulting precipitate was collected by filtration and dried to afford the

desiredl sdtidioydel N-(4-etimosyyee+onylydugoitiol2-A yapetoatatmiGa@s mep2de 50
éeﬂ% aalid, (Qr%&at‘eoe@:l éﬁr@lﬂ"ﬂ i Rlated with 2 2~f -fluoro-phenyl)-

2-amino- -ethoxy quinolin- 6 Imethylene)-2-[2-(3-fluoro-
5 ethy amino]-thiazol-4-one (69 mg, 0.29 mmo!) and sodium acetate (63 mg, 0.77

mmol) in a microwave synthesizer at 180°C for 60 min. Water (0.5 ml) was added
and the reaction mixture was microwaved at 140°C for 15 min. The mixture was
quenched with 1N NaOH. The precipitate was collected by suction filtration, and
successively washed with water, ether and dichloromethane. The crude precipitate
10 was then dissolved in DMF and concentrated to dryness. This material was friturated
with hot dioxane and filtered. The mother liquor was concentrated under reduced
product to afford the product 5-(2-amino-4-ethoxy-quinolin-6-yimethylene)-2-[2-(3-
fluoro-phenyl)-ethylamino}-thiazol-4-one as a powder (23 mg, 28%). LC-MS m/e 437

(MH")
15
Exampie 3
2-Aming-5-{2-amino-4-ethoxy-quinolin-B-vimethviene)-thiazol-4-one:
L, (& . )
N CHO N
X ﬁ@f T OO he.
NN NH, N N ¢
NH,
20 A solution of N-(4~ethoxy-6-fromyl-quinolin-2-yi)-acetamide (example 2e, 50

mg, 0.19 mmol} in acetic acid (1.5 ml) was treated with pseudathichydantoin (34 mg,
0.29 mmol} and sodium acetate (63 mg, 0.77 mmol) in a microwave synthesizer at
180°C for 45 min. The mixture was partitioned between 1N NaOH and



25 phenyl)-ethylamino]-thiazoi-4-one WO 2006/029863
PCT/EP2005/009927 31 000 H2N N 1~1 N N NH H A solution of
N-(4-ethoxy-6-fromyl-quinolin-2-yl)-acetamide (example 2e, 50 mg, 0.19
WhieApthdeetic acid (1.5 ml) was treated with 2[2-(3-fluoro-pearERy@ege’
amino]-thiazol-4-one (69 mg, 0.29 mmol) and sodium acetate (63 mg,
0.77 mmol) in a microwave synthesiger at 180C for 60 min. Water (0.5
ml) was added and the reaction mixture was microwaved at 140C for 15
.min. The mixture was quenched with IN NaQH. The precipitate was
e R AR e e s e
camdndieteidioriatheseanthéercud presibitatesis puaidicdery dEsHREG tn &idid the
prafigeeaneRatraleddp dynessobhismaterial was iiyrated with hot
dioxane and filtered. The mother liquor was concentrated under reduced
product to afford the product
5 EbxBienino-4-ethoxy-quinolin-6-ylmethylene)-2-[2-(3-

@]

Preparation of c-(tefrahydro-pyran-4-yi}-methylammonium acetate

N
it NH, AcOH
Eﬁ] — — {)
a 0 o}

A cold (ice water bath) solution of tetrahydro~-4H-pyran-4-one (7.5 g, 75

10

mmol) 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 stirred at room temperature for 3" hours, and

15 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/ietrahydrofuran
(THF) (134 ml, 134 mmol) and stirred at rt overnight, Excess borane was guenched

20 by adding methanol (rt, 1h), and the mixture was concentrated to dryness. The
residue was dissoived in 4N HCl/dioxane, stirred at rt for 1h and then concentrated
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NH2 H2N N NH2 20 A solution of
N-(4-ethoxy-6-fromyl-quinolin-2-yl)-acetamide (example 2e, 50 mg, 0.19
mmol) in acetic acid (1.5 ml) was treated with pseudothiohydantoin (34
WRPE/995%mol) and sodium acetate (63 mg, 0.77 mmol) inP&HEERORGAY27
synthesizer at 180C for 45 min. The mixture was partitioned between IN
NaOH and WO 20061029863 PCT/E£2005/009927 32 dichloromethane.
The aqueous layer, which contained the desired product, was

oS TERH PP s 0 et RN B MRS Kb lee by

sustierdittisiéon. Waaﬁwlaoxpﬁc{ﬂﬁmsmatﬁmatréhw 00y Eamnrdey) nETRF-EM mi)
wA3BeArdRRCP NP PR o il A M RS2 R THR waQréAnbved

S NN HNH bo Preparation
bycdt?gH%‘WH?Bdp%%ﬁ%‘-%’ﬁm%‘fh&ﬂ‘é’ﬁn‘fﬁérﬁﬁﬁﬁ%f@é{éﬁ@hmmhem@éﬁC‘IeﬂoN*’fh

dichiddin€thhde:ITAd organic layer was dried over sodium sulfate and concentrated
under reduced pressure. The residue was treated with acetic acid (0.68 mi, 11.9
mmol) to provide, after drying in a vacuum oven, c-(tetrahydro-pyran-4-yl)-
methylammonium acetate (1.71g).

Preparation of N-(4-ethoxy-6-{4-oxo-2-{{tetrahydro-pyran-4-yimethyl-amino)-
4H-thiazol-5-ylidenemethyl}-quinolin-2-yi}-acetamide

L ] L, ]
0] = = =z =
10 — A0
®

A suspension of N-[4-ethoxy-6-(4-oxo-2-thioxo-thiazolidin-5-ylidenemethyt)-
quinolin-2-yll-acetamide (example 6a, 50 mg, 0.12 mmol) in acetonitrile (2 ml) was
reacted with diisopropylethyl amine (0.20 ml, 1.2 mmol) and methyl iodide (0.15 ml,
2.3 mmol) at rt for 45 min. The mixture was concentrated to dryness and the residue
suspended in acetonitrile (2 ml). Diisopropylethyl amine (0.20 ml, 1.2 mmol) and ¢-
(tetrahydro-pyran-4-yl)}-methylammonium acetate (100 mg, 0.58 mmal) were
successively added at rt, and the mixiure was stirred at rt overnight. The precipitate
was coilected by suction filtration, absorbed on SiO2 and purified on a silica gel

column with a 0-10% methanol/ethyl acetate gradient to afford the product as a solid
(29 mg, 56%). LC-MS m/e 455 (MH").



10

i5

20

A cold (ice water bath) solution of tetrahydro-4H-pyran-4-one (7.5 g, 75
mmol) 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
YraedPiset butyl alcohol (250 ml). The reaction mixture wBEKHPasoS&09927
room temperature for 31/2 hours, and 15 then diluted with ether (250 ml).
The mixture was successively washegwith 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 nitrite as
colorless oil (2.98 g). This material was dissolved in IM
Exammefetrahydrofuran (THF) (134 ml, 134 mmol) and stirred at rt

NOeeighkidEXSeRs RrARSWRsIGYeaches 20 y.adt
aqd thi mixture was concentrated to dryness.

I/dioxane, stirred at rt for I h and then concentrated WO
2006/029863 PCT/EP2005/00992)7 33 under reduced pressure. The solid
residue was triturated with ether ad collected by suction filtration. A
suspension of this material (1.81 g, £1.9 mmol) in THE 0 ml) was

removed by distillation aenﬂ]e ag @ : sWrated with NaCl
then extracted with 5 dichlofometha ] ic dayer was dried over
sodium sulfate and concentratéd unier réduced preséj{e. The residue
was treated with acetic acid (0.68 ml, 11.9 mmol) tﬁg@iﬁb, after drying

in a vacuum oven, c-(tetrahydro-pyran-4-yl)- methylarifmonium acetate
(1.719). 10 Preparation of

N-(4-etheparfiit-exo-2 HHas IR RRANABRENYI-amino)-
4H-thiazol-5-ylidenemethyl}-quinolin-2-yl]-acetamide NN NNHsHH\

(\NNH ~h A

N NH CAc N
O 2 3
S Y\Cl — e \\/O\n/\s/// 5 Y/
Q o

NH

7

A solution of ethyl chloroacetate (20 g, 0.16 mol) and potassium thiocyanate
{(12.7 g, 0.13 mol) in ethanol (100 ml) was refluxed for 3 h. The solution was filtered
and concentrated under reduced pressure to afford 18.7 g of thiocyanato-acetic acid
ethyl ester (87%). 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 overnight. The reaction mixture was partitioned between 6N HCI and
dichloromethane. The layers were separated. The aqueous layer was made basic by
the addition of 6N ammonium hydroxide, and then concentrated to dryness. The
crude was triturated with dichloromethane and the solution separated from the solid
by filtration. This solution was dried over sodium suifate and concentrated to dryness.
The crude was purified on a silica gel column with 100% ethy! acetate to afford 2-
cyclopropylamino-thiazol-4-one (244 mg, 37%).



A suspension of

N-[4-ethoxy-6-(4-0x0-2-thioxo-thiazolidin-5-ylidenemethyl)
quinolin-2-yl]-acetamide (example 6a, 50 mg, 0.12 mmol) in acetonitrile (2
Y IRE2939¢eacted with dilsopropylethyl amine (0.20 ml, 1. PGHFRIN0AHAEPI27
methyl iodide (0.15 ml, 2.3 mmol) at rt for 45 min. The mixture was
concentrated to dryness and the resigge suspended in acetonitrile (2 ml).
Diisopropylethyl amine (0. 20 mI 1.2 mmol) and c-

(tetrahydro- ran mmo um ac tate

were IE/u ce%\{s'R/ne gd DBF%J ¥ aé"ﬁﬁ‘?(tur%)\?/ 1_? ?éga' %n%‘?‘mﬁmy{)”é'”
ethﬁé?pié@@ha%sﬂba%’@@ﬁﬂ@cted by suction filtration, absorbed on Si02

and purified on a silica gel column with a 0-10% methanol/ethyl acetate

gradient to a rd the product as a solid (29 mg, 56%). LC-MS m/e 455
(MH"). WO 2 §/029863 PCT/EPZO /009927 34 Example 5N

16-(2- CyC|opro 0 Iamlno X0~ 4H ol-5-ylidenemet

lin-2-vIL ace - o NN N/ NHMp;&htuo of St

2-cycl 3 g 22 azol 4-one \/ N NH,0AC Ob ~NH A solutlon\g[

ethyl chlorb‘acetate (20g,0.16 m and potassium thiocyanate 10 (

g,0.1 in et 00 m)) was efluxed for h. The solution was

rered BB A A PRa e 2 M 5 A1 S0y 090
mihidtranetbcoretid acit vmhwaeelrv@ﬁ%):yAInpmdpy@mﬁno-thiazoM-one (61 mg,
0 S RRPHIRMBANH DAERIAPAPRY 955 2l BIFa microwave synthesizer a

180°C for 90 min. The precipitate was collected by suction filtration and successively

washed with water and ether to afford, after drying in a vacuum oven, the product N-
[6-(2-cyclopropylamino-4-oxo-4H-thiazol-5-ylidenemethyl)-4-ethoxy-quinolin-2-yl}-
acetamide as a solid (32 mg, 21%). LC-MS m/e 397 (MH™).

Example 6
N-(4-Ethoxy-6-{4-oxo-2[2-(tetrahydro-pyran-4-vi}-ethviamingl-4H-thiazol-5-
viidenemethvi}-quinolin-2-yi)-acetamide:

L )
)"\u N/ - S\’Z:j )
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and thiocyanato-acetic acid ethyl ester (0.62 g, 4.27 mmol) was heated to
90C for 3 h, and left at rt overnight. The reaction mixture was partitioned
between 6N HCI and 15 dichloromethane. The layers were separated.
WHeMebe8es layer was made basic by the addition of 6N aR§HERRIPG009927
hydroxide, and then concentrated to dryness. The crude was triturated
with dichloromethane and the solutiogseparated from the solid by
filtration. This solution was dried over sodium sulfate and concentrated to
dryness. The crude was purified on a silica gel column with 100% ethyl
acetat TOARIRD Syl B BRI o oSk SNsHe B eyt
q008122986SRETIEP2005/009927 35 Preparation of
N-[6-(2-cyclopropylamino-4-oxo-4H-thiazol-5-ylidenemethyl)-4-
ethoxy-quinolin-2-yll“agetamide 0 0 O, 0\ CHO S "N \\}/ NN H N /NH H

~NH A solution of N- 4e hoxyne-fromlyl-quinolin-2-yl)-atet \i e (100 mg,

0.39 5 mmol) in ce ml)wggy eatedwiﬁ\ [ \; P \s N

2-cyclopropylamingi-thtazof-4-one (61 mg, 0.39 mml) and odium\\(S

acetate (127 mg, 1.55 mmol) in a microwave synthesizer at 180C for 90

i, TRE TSNS RO ST A e QL ERer) 5
mwabhecdeeth aadeiband) ethe treatdfordthaftedanyind 3aGrug cO@ ravert) 4he

= r iN0-4-0x0-4H-thiazol-5- 0 ;

ey at 000G for 25 min
Tla/%)pqg@ ngqﬂmﬁ@y %mifgt@tion, washed with acetic acid, water and
ethist4anthimey-Brfddanar VEL(tatilvsdrr pitad AtdrrReaAeeP A-4iHotkyazol-8xo-2-
thYAgg)e-{h?éggﬁg}ﬂ}'Sg—yL(ﬂggkennH%'tY\Q/f —8&1#0 snggﬁ/i}acetamide as a brown solid (396 mg,
68%).

Preparation of N-{4-ethoxy-6-{4-oxo-2[2-({tetrahydro-pyran-4-yl)-ethylamino]-
4H-thiazol-5-ylidenemethyi}-quinolin-2-yl)-acetamide

LO e} L 0
j\ﬁm )Lﬁ ’N/ sJ(NH

S

O

A suspension of N-[4-ethoxy-8-(4-oxo-2-thioxo-thiazolidin-5-ylidenemethyl)-
guinolin-2-yl}-acetamide (example 6a, 50 mg, 0.11 mmol) in acetonitrile (1.5 mi) was
reacted with diisopropylethyl amine (0.200 ml, 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 ml, 1.15 mmol) and
4-(2-aminoethyl)tetrahydropyran (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
filfration, an washed with acetronitrile. [t was then absorbed on $i02 and purified on a
silica gel column with a 0-10% methanol/ethyl acetate gradient to afford the product
N-(4-ethoxy-6-{4-ox0-2[2-(tetrahydro-pyran-4-yt}-ethylamino)-4H-thiazol-5-



00 is ~NNH 150 WO 2006/029863 PCT/EP2005/009929 36
Preparation of N-[4-ethoxy-6-(4-0x0-2-thioxo-thiazolidin-5-ylidenemethyl)-
quinolin-2-yl]-acetamide 0'0 O\\CHON O\\\N, N Ik I, I F1, LAS
W HeABSRMon of N-(4-ethoxy-6-fromyl-quinolin-2-yi)-aceta®fiTEEPADE/Pgp27
1.55 5 mmol) in acetic acid (6 ml) was treated with rhodanine (320 mg,
0.29 mmol) and sodium acetate (53G#ng, 6.5 mmol) in a microwave
synthesizer at 160C for 25 min. The precipitate was collected by suction
lsglégqéionth\éz_shed I\Nit? Eﬁ;etic acid, water and ether, and then dried in a
SEEUIR S EH B A rol hASAEHAR R et R @rtik§28 mg, 50%). LC-MS
MiBi$R idZolidin-5-ylidenemethyl)-quinolin-2-yl]-acetamide as a brown
solid (396 mg, 10 68%). Preparation of
N-E4-ethoxy-6-{4-oxo-2[2-(tetrahydro-pyran-4-yl)-ethylamino]—
E ol-5-ylid enemethyl}-quinolin-2-yl)-acetamide ~o o o p\\\ N _~I'(
5  NASNNAMiAN4HXb-MH-thiazol-5-viidenemethyl}-4-ethoxy-quinolin-2-vi)-acetamide:

L

o] 0 [\ o]
o EN S EN x

| = X W
)Lﬁ N S\( N N S«f(N

g

A suspension of N-{4-ethoxy-6-(4-oxo-2-thioxo-thiazolidin-5-ylidenemethyl)-
quinolin-2-ylj-acetamide {(example 6a, 80 mg, 0.21 mmol) in acetonitrile (3 ml) was
reacted with diisopropylethyt amine (0.40 ml, 2.2 mmol) and methyl iodide (0.30 mi,

10 4.6'mmol) at rt for 30 min. The mixture was concentrated to dryness and the residue
suspended in DMF (0.5 ml). A solution of ammonia in methanol (7N, 5ml, 35mmol)
was added at rt, and the mixture was stirred at rt for 24 h. The mixture was
concentrated to dryness and the solid was friturated with water. The precipitate was
collected by suction filtration, successively washed with water and ether, and then air

15  dried to afford the product as a light brown solid (50 mg, 663%). LC-MS m/e 357
(MH™).

Example 8
N-[6-(2-Cyclopropvimethviamino-4-oxo-4H-thiazol-5-vlidenemethvi}-4-ethoxy-

20  quinglin-2-vll-acetamide

Preparation of 2-cyclopropylmethylamino-thiazol-4-one

&\/NHaOAc

(o]

T

\/O ol — \/O //’;’N
T T

25
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O 15 A suspension of
N-[4-ethoxy-6-(4-0x0-2-thioxo-thiazolidin-5-ylidenemethyl)-
quinolin-2-yl]-acetamide (example 6a, 50 mg, 0.11 mmol) in acetonitrile

V(P 3R{93%S reacted with diisopropylethyl amine (0.200 mIPEHEPRIPREPPI27
and methyl iodide (0.15 ml, 2.3 mmol) at rt for 30 min. The mixture was
concentrated to dryness and the resigigle suspended in acetonitrile (1.5
ml). Diisopropylethyl amine (0.20 ml, 1.15 mmol) and 20

4-(2 vt r 0 075 mI 0. 58 mol) wer ccessive

adde%[t'!{}tn?({[%pa t%g{ oS é¥ Was {nrred1 é‘[ rt o?? ghit. P?ee?)?’elﬁch[f'aOt% er
thlwea@r&@ﬂmes@a%?cs@@m eftenlibh hd %@h‘@dli/\mhsafmteﬁ itiROIE e h.
Thwmmm&mwﬁe%mﬁoa@afmﬁ shllineas FalumermisaRa1 9%

| methanol/et radlent afford the product
S R e R U e
aWMWQS@@ ROT EEPEOOEA06R0RITH 8khioromethane. The organic layer

wadige8e MRthyBarinaheses g@a%@@%@@ hBBIS Rl SRIL(ZS M
50%). LC-MS m/e 469 (MH'). Exam

BN SRR B SRS R BT SOLER e ) AL e et il

DMEtaTind ©MFEEtonOVas filkdred Bhdl MobrdSritrMddSerar nmdbd. 5SThérSsidUNN
S 0
PRI i s Bl R M A oot o s

ﬁﬁrmmwﬁmm@@ﬁwé%@,@m@ﬁ@l mmol) in acetonitrile (3

mI) was reacted with diisopropylethyl amine (0.40 ml, 2.2 mmol) and
methyl iodide (0. mmol) at or 30min. T xture was
conclr%nf)rate g F?és(é 5}4 Cfﬂro?é/@ﬁ}hy QUBB%IQ QI%THE@ 5 ml). A

yil@@h@lmﬂuﬂhﬁﬂﬂhmH-qumhm@ﬂm -6rRtteBniv 35mmol) was added at it, and
the mixture was stirred at rt for 24 h. The mixture was

)Lfﬁj gt W*W
b &

A solution of N-(4-ethoxy-8-fromyl-quinolin-2-yl)-acetamide (100 mg, 0.39
mmol} in acetic acid (2 ml) was treated with 2-cyclopropylmethylamino-thiazol-4-one
{66 mg, 0.39 mmol) and sodium 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, filtered and concentrated to dryness. The crude was purified on a
silica gel column with a 0-7% methanol/ethyl acetate gradient to afford the product N-
{6-(2-cyclopropylmethylamino-4-oxo-4H-thiazol-5-ylidenemethyl-4-ethoxy-quinolin-2-
yi]-acetamide as a solid (10 mg, 7%). LC-MS m/e 411 (MH™.
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concentrated to dryness and the solid was triturated with water. The
precipitate was collected by suction filtration, successively washed with
water and ether, and then air 15 dried to afford the product as a tight
WROWPPLBIREI50 mg, 663%). LC-MS We 357 (MH) ExampleP§T/EP2005/009927
N-(6-(2-Cyclopropylmethylamino-4-oxo-4H-thiazol-5-ylidenemethyl)-4-etho
xy- 20 gulnolin-2-yil-acetamide Prepagation of
2-cyclopropylmethylamino-thiazol-4-one 0 ~NH30Ac \iO\l~c O'\S%N 0 0
25 WO 2006/029863 PCT/EP2005/009927 38 A mixture of
‘@égﬁ%%pylmethylammomum acetate (0.45¢, 3.44 mmol) and

quz%%h}v]—)hgc@ ach 9 mlxture was partltloned between 6N HCI and

dichforomethane. The layers were separated. The aqueous layer was
made basic by the @ddition of 6N 5 ammonium hyerxide, and then
extracted with dichldfomethane §The organic layer wés dried ovep sodium
sulfate and c gduced pressurge. Thes
was also conegw ryriess and fﬁg?es@ﬁ
DMF. The DMF Solution was filtéted and concentrited to dryness he
residues were combined and purified on a silica gel column with
ethyl acetate to afford 10 2-cyclopropylmethylamino-thiazol-4-one é
mg, 47%). Preparation of
N-[6-(2-urepripY h et iaidrir-G-dxexad-thiaxeligayplidin-5-ylidenemethyl)-
quienePsinyhAatREeuHINIBR -5 A RANGRmol) in acetonitrile (1.5 mi) was

reacted with diisopropylethyt amine (0.20 ml, 1.2 mmol) and methyi iodide (0.15 mi,

2.3 mmol) at rt for 30 min. The mixture was concentrated to dryness and the residue
suspended in acefonitrile (1.5 mi). Diisopropylethyl amine (0.20 ml, 1.2 mmol) and ¢-
[1,4]dioxin-2-yl-methyi amine (68 mg, 0.58 mmol} were successively added at rt, and
the mixture was stirred at rt overnight. The precipitate was collected by suction
filtration, absorbed on Si02 and purified on a silica gel column with 100% ethy!
acetate to afford the product N-(6-{2-[([1,4]Dioxin-2-ylmethyl)-amino]-4-oxo-4H-
thiazol-5-ylidenemethyi}-4-ethoxy-quinolin-2-yl}-acetamide as a solid (34 mg, 63%).
LC-MS m/e 457 (MH").

Example 10
Pharmacological assays

The pharmacological properties of the compounds of this invention may be
confirmed by a number of pharmacological assays. The exemplified pharmacological
assays which foliow 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 CDK1/Cyclin B.
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OpO LpI\WCHONOI\WN +NNNNNHHNH H 15 A solution of
N-(4-ethoxy-6-fromyl-quinolin-2-yl)-acetamide (100 mg, 0.39 mmol) in
acetic acid (2 ml) was treated with

YEIepBYImethylamino-thiazol-4-one (66 mg, 0.39 mmoP AP ASaNe27
acetate (127 mg, 1.55 mmol) in a microwave synthesizer at 180C for 2 h.
The reaction mixture was partitioned petween IN NaOH and ethyl
acetate/dichloromethane (1:1). The organic layer was dried over 20
sodium sulfate, filtered and concentrated to dréness The crude was

purifielCdPIETaliRg BRI Ah Wt 281Y6Y, RitRRFERARIAtERAEN™-Life
Sgiadﬂemwtﬁﬁ@dé@@ypmﬂﬁfﬁﬁ\bs[@ﬁ&vﬁﬁ%@md Both types of kmase

| X0~ 4H thlazol 5 I|de ethy inol i
g%gg%ﬁt%%? e ds a sova'?% %/ % Ei Oﬁ Ry CoRRRRy GST-
0}2@0@/@6@@@@@@%/@@@9@0@ 1E>tmmirmus vectors were provided by

- DNo42afpht &3@@5%&%@5%%@35@!Fﬁ%@t@%ﬂhi@}@lﬁomins were ¢o-

ylid -4-et 2-y-acetamidle HFINSNh5A
SRR N o B (o S AT R AT AL e A diyme

sqahmwzwpd&mwmqeaanmwsa 1$4) agp G:tidusindbsoribedt(triier, J. W.
efLiSdBh) Yeas, reagiesl gw dM%%PFﬁQ)ﬂﬁ'FQYé@%%@%&Q%Qe@k‘o%dﬁ@fﬂ%gﬁgtoma

methyl iodide (0.15 ml, 2.3 mmol) at rt f min. The mixture was
(Ro)rratainga WW%@%@%W?%%?&Q@S the substrate for the CDK1/Cyclin B

assay (the expression plasmid was provided by Dr. Veronica Sullivan, Department of
Molecular Virology, Roche Research Centre, Welwyn Garden City, United Kingdom).
The Rb protein is a natural substrate for phosphorylation by CDK1 (see Herwig and
Strauss Eur. J. Biochem. Vol. 246 (1997) pp. 581-601 and the references cited
therein). The expression of the 82Kd protein was under the control of an IPTG
inducible promoter in an M15 E. coli strain. Cells were lysed by sonication and
purification was carried out by binding lysates at pH 8.0 to a Ni-chelated agarose
column pretreated with 1 mM imidazole. The resin was then washed several times
with incrementally decreasing pH buffers to pH 6.0, and eluted with 500 mM
imidazole. Eluted protein was dialysed against 20 mM HEPES pH 7.5, 30% glycerol,
200 mM NaCl, and 1 mM DTT. Purified Rb fusion protein stocks were guantitated for
protein concentration, aliquoted, and stored at -70°C.

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

enzyme to give counis that were at least 10-fold above background. Plates were
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suspended in acetonitrile (1.5 ml). Diisopropylethyl amine (0.20 ml, 1.2
mmol) and c io [1,4]dioxin-2-yl-methyl amine (68 mg, 0.58 mmol) were
successively added at it, and the mixture was stirred at it overnight. The
Wiedipteasavas collected by suction filtration, absorbed on BiOREames/009927
purified on a silica gel column with 100% ethyl acetate to afford the

product N-(6-{2-[([1,4]Dioxin-2-ylmettyj)-amino]-4-oxo-4H-
thiazol-5-ylidenemethyl}-4-ethoxy-quinolin-2-yl)-acetamide as a solid (34

. mg, 63%). 15 LC-MS m/e 457 (MH'). Example 10 Pharmacological
a5 ERFRLEIOSEA b (eabra e Gr messhed four
tinmﬁawﬁbrhhmwﬁeboﬁaﬁrmtbbyamd\Uﬂﬂmdaé@hﬁéﬁﬂapcl@@iﬁ@bﬁ*ﬁm@ﬁd@n'Ebﬁnter

lifi olegi ich follow have n carried out

e e e o e B Bae G
PResRbIIRISbIhiChisenmpexia st deraibtioy ef B Hartintywits Kietermined
acmitisgablessidneindfovhuldlis demonstrates that all of these 25
compounds were active to inhibit CDKI/Cyclin B. WO 2006/029863
PCT/EP2005/009927 40 To determine inhibition of CDK1 activity, either
FlashPlateT" (NENT"10fe Sciende BsidiepoasshyronkiieRAassay was
performed. Both types of kinase assgyg Weigsaptigd out using

recombinant human CDKI/Cyclin B complex. GST- cyclinB (GST-cycB)

and CDK1 cDNA clones in baculovirus vectors were provided by 5 Dr. W.
Harpewriztrth8BhgiomiZollejecdéid edinmay diagstomy X pBrairing: Were:Gest

ed in High-Five " i h I s purified on

d@h%ﬁﬁ?ar%é“éég%ﬁfos%%gé?r??é%%?%%é%ﬁ’cé@é%‘ﬂégﬁa@% e T ousty

ChEd&nen Brefprer WRvgddadaprskiictad sefers Bolbsagsauesadrisdineminute
whaggeddshnpeaiesiermedsatimplasigmautRo iy etsiadarmaing agitst

-928) was used gs the substrate for the CDKI/Cyclin B io assay (the
O B e o e MoeA P B B A o
radioiabe! under the test conditions described. The value of the inhibitor constant Ki is
calculated by the following: Ki = {C50/(1 + [S)Km), where [S] is the ATP
concentration and Km is Michaelis constant,

The Homogeneous Time Resolved Fluorescence (HTRF) kinase assay was
carried out in 96-well polypropylene plates (BD Biosciences, Bedford, MA). Test
compounds were first dissolved in DMSO, and then diluted in kinase assay buffer 1
(25 mivi HEPES, pH7.0, 8 mM MgCl,, 1.5 mM DTT, and 162 pM ATP) with DMSO
concentration at 15%. The CDK1/Cyclin B enzyme was diluted in kinase assay buffer
2 (25 mM HEPES, pH 7.0, 8 mM 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/Cyclin B solution in assay plates with final
concentration of CDK1/Cyclin B and Rb at 0.1'pg/mb and 0.113 uM, respectively, and
incubated at 37°C for 30 min. 15 ul. 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 LANCFE Eu-W1024 labeled
anti-rabbit IgG (1 nM, PerkinElmer, Wellesley, MA) and anti-His antibody conjugated
to Surelight-Allophucocyanin (20 nM, PerkinElmer, Wellesley, MA) were added to the
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Molecular Virology, Roche Research Centre, Welwyn Garden City, United
Kingdom). The Rb protein is a natural substrate for phosphorylation by
CDK1 (see Herwig and Strauss Eur. J. Biochem. Vol. 246 (1997) pp.
v831802%6 the references cited therein). The expressionrefitRe26@idoy27
protein was under the control of an IPTG 15 inducible promoter in an M15
E. coil strain. Cells were lysed by sorH' ation and purification was carried
out by binding lysates at pH 8.0 to a Ni-chelated agarose column
pretreated with 1 mM imidazole. The resin was then washed several times

wellitn IRerertionus gebtExsH gt Bufes rehan €lonnd s line amiedioo of the

inc0bAtionidee ale oflededapratsitwandialysed AgRin A9 B -HERES.PH
.5, 30% g’g{%%\% 20 200 mM NaCl, and 1 mM DTT. Purified Rb fusion

PRI St AT AR R FREIIN S oA RS TSR AT AdteRrearient

plaforeddsr - A0S ciaiicthe Alakngiatef dtasenasas pndsiwelhWaasbRiptes 6656515

nrgoated with Rb protein at 10 pg/ml, using 100 pi per well. Plates were
incubated at 4C overnight or 25 at room temperature for 3 hours on a
shaker. To control for nonspecific phosphorylation, one row of wells was

coatediwiudOehplinrell CoRNG RN & 420/ nY\h At BREES: Gol:bhiNallis of the

then washed twice with wash buffer (0.01 % Tw i
S R B oA ettt b
Srpefic satripreonewsinalesefmasdotruntration. Reactions were 30

initiated by immediate addition of 40 p1 reaction mix (25 mM HEPES, 20
mM MgCl2, -0-:002% Tween20,-2mM DTT, 1 M ATRP 4 nM.33R-ATP) and
a sufficient amount ofEéﬂWe to give counts thé‘\f\}g\@ at least 10-fold
above background. Plate$ were WO 2006/029868.823T/EP2005/009927
41 incubate¢ratroom-temperature-of-g-shakerfor 3@ minutes: Fjlates
were washed four_times with the wash| buffer, sealéd, and counted on the
TopCount s¢intillation codnter (Packard Instruméh®&o., Downefs Grove,

IL]. The pergeént innibition;of Rb—phosphorytationgvgaieh is a measure of
the inhibition-of-CDK-activity,- was detetmined
9 3.241




5 according to the following formula: 100 x | - test compound - nonspecific
total - nonspecific 10 where "test compound" refers to the average counts
per minute of the test duplicates, "nonspecific" refers to the average
WOALS/BERGhinute when no CDK1/Cyclin B, etc., was adderf; TARRRObS 927
refers to the average counts per minute when no compound was added.
The IC50 value is the concentration ggtest compound that reduces by
50% the protein-kinase induced incorporation of the 15 radiolabel under
the test conditions described. The value of the inhibitor constant Ki is

Claigisylated by the following: Ki = IC50/(1 + [S)/Km), where [S] is the ATP
concentration and Km is Michaelis constant. The Homogeneous Time
Resolved Fluor kinase assay was 20 carried out in
96-?/\‘/elI%f)gﬁlnﬁggp&%er%%ﬁé@?@% Biosciences, Bedford, MA). Test
compounds were first dissolved in DMSO, nd then diluted in kinase
assay buffer 1 (25 mM HEPESypH719;-841M MgClI2, 1.5 mM DTT, and
162 M ATP) with DMSO con Ntralﬁ)n at 15%. The CDK1/Cyclin B

mM MgCl2, 0.003% Tween 20, 0.045 % B3A, 1.5 mM 25-PTT, and 0.338
i 0 L of compound solution
\ 30N ...: plates with final
concentration of CDKI/Cyclin B and Rb at 0j1g/ L and 0.113 M,
respectively, and incubated at 37C for 30 fig, .45 pL of anti-phospho-Rb
(Ser 780) antibody (Cell Signaling Technology, Beverly, MA,) was added
with a 1:7692 dilution of the antibody. 30 Incubation,was continued at 37C
for 25 min, after which LANCE Eu-W 1024 labgled ' dfiti-rabbit IgG (1 nM,
PerkinElmer, Wellesley, MA) and anti-His antigody conjugated to
SureLight-Allophucocyanin (20 nM, PerkinEImet® Wellesley, MA) were
added to the WO 2006/029863 PCT/EP2005/009927 42
wherein
R is hydrogen, lower alkyl, aryloxy-lower alkyi,

-C{O)CHCH,Ol-Rs, -[CH2CH,0L-Ra, oF Re-(X)n-;

X is lower alkylene, hydroxy-fower alkylene, cyclo-lower alkyiene, aryl
lower alkylene, carboxy-lower alkylene, amido lower alkylene, mono- or
di- halo-lower alkylene, amino-lower alkylene, mono- or di- lower alkyl

amino-lower alkylene or imido-lower alkylene;

Rz is
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wells. Incubation was continued at 37C for another 40 min. At the
completion of the incubation, 35 pL of reaction mixture was transferred to
fresh 384-well black polystyrene plates (Corning Incorporated, Corning,
wrdoasiekeesid on a fluorescent plate reader at excitation wanelargtinsnfoeoz7
340 nm and emission wavelength of 665/615 5 nm. Ki values showing
CDK1/Cyclin B activity that applied t z{:ompounds of the subject matter of
this invention ranges from about 0.001 pM to about 5.000 pM. Specific
data for some examples are as follows: 10 Example Ki (pM) 1 0.023 3
0.030 5 0.0.097 9 3.241 WO 2006/029863 PCT/EP2005/009927

43 Claims{1. X cdmpound of the formula: HN 0 am/ Ri~NSil Ra NN
- Rig R20 is an aryl ring; a cycloalky! containing from 3 to 6 carbon

atoms; a 4 to 6 membered heterocycloalkyl ring containing from 310 5
carbon atoms and from 1 to 2 hetero atoms selected from the group
consisting of oxygen, nitrogen and sulfur; or a 5 or 6 membered
heteroaromatic ring containing from 1 to 2 hetero atoms selected from

the group consisting of oxygen, sulfur and nitrogen;

Rs, Rs and Ry are independently selected from the group consisting of
hydroxy, lower alkyl-sulfone, hydroxy-lower alkyl, hydrogen, lower alkyl,
halogen, perfluro-lower alkyl, lower alkoxy, amino, mono- or di- lower

alkyl amino, or when two of the substituents Rs, 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 aryi ring; a 3 to 6 membered cycloalkyiring; a4 t0 6
membered heterocycloalkyl ring; or a 4 to 6 membered heteroaromatic
ring; said heterocycloalkyl ring and said heteroaromatic ring containing
from 1 to 2 hetero atoms selected from the group consisting of oxygen,

nifrogen or sulfur;

R, is hydrogen, (O} (CH,CH0),-Ryq.

Rﬂ'
(CHZ)W-(O)k" Or “O"(CHZ)m R'M- ;
R

18

R4q is hydrogen;
R, is hydrogen, lower alkylor —C-R; ;

o



5 wherein Ri is hydrogen, lower alkyl, aryloxy-lower alkyl,
-C(0)2[CH2CH20]P Rs, -[CH2CH20]"-R8, or R2-(X),-; X is lower alkylene,
hydroxy-lower alkylene, cyclo-lower alkylene, aryl 10 lower alkylene,
carboxy-lower alkylene, amido lower alkylene, mono- or di- halo-lower
alkylene, amino-lower alkylene, mono- or di4%ower alkyl amino-lower
alkylene or imido-lower alkylene; R2 is R5 R6 15 R7 WO 2006/029863
PCT/EP2005/009927 44 is an aryl ring; a cycloalkyl containing from 3 to 6
carbon atongs; R4jteo6 membered heterocycloalkyl ring containing from 3

to5 carbon atoms’and fram H?r%&;eéecfyc%tﬁm & Far(rf]@%fﬁ%m g‘%%rggl%on

consisting of oxygen, nitrogen and Sultur; or a bered 5

heteroarom &R CoRtaiMRE ARH DeseroREeisc id dserataisdingr dramiido
group consigtingterbatygR seietiut arehieogRlpRaNR&IAGRRY8en, sulfur

independently selected from the group consisting of hydroxy, lower . .
alky oulfonc S AESAE 3B SO AUREe Mt e A= s hegiaimng
perfluro-towEPEIKYI0 [dRelraikers seitatedfionvtheratpupwensiatiyg afrirggen
or when twosgfithesystiyents RS, R6 and R7 are substituted on

adjacent carbon atoms on ring 0, these two substituents can be taken

together with, their adjace ttach arbon atoms to form an aryl ring; a
3to 6 meml:?éar%%&c%%% k@gﬂer%r%%%g %ﬁ%’o g%ggr%%r%rl:)tg\P’eeé ﬁﬁe(%rocycloalkyl

ring; or a 4 to 6 membered heteroaromatic
10 and Ry are lower alkyl;

Ry4 is perfluoro-lower alkyl;
Ri7 and Ry are independently hydrogen, lower alkyl, or

~-(CHy), 'IC'ORl 1;

O
n and k are integers from 0 to 1;
w, Yy and z are integers from 0 to 3;
p is an integer from 0 to 6; and
v and m are integers from 1 to 6;

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

heterocycioalkyl ring or heteroaromatic ring;

or pharmaceutically acceptable salts thereof.



ring; said heterocycloalkyl ring and said heteroaromatic ring containing
from | to 2 hetero atoms selected from the group consisting of oxygen,
nitrogen or sulfur; R4 is hydrogen, -(O)k(CH2CH20)y R10, Raj or
-O-(CH2)m Rao Rae &(CH2).-(O)k Ray is hydrogen; R20 is hydrogen,
lower alkyl or -I lI- R" 20 0 45 is an 48yl ring; a cycloalkyl containing from
3 to 6 carbon atoms; a 4 to 6 membered heterocyclic alkyl ring containing
frompl to 2 hretesermppmsosstiesind fonaiGn g5uBFansising. of a oxygen,
sulfur and nitrogen; or a 5 to 6 membered heteroaromatic ring containing
from 1 to 2 hetro atoms selected from the group consisting of oxygen
sulfur and nitrogen; R8 ang R9 &te-fdependently hydrogen or lower alkyl;
R10 and R11 are Iow;al K14 ig perfluoro-lower alkyl; R17 and R18
are independentl{Rhydrogen, lov@t |, or -(CH2)z-C-ORS 10 nandk
are integers from 0 to 1; w, y and z arg integers from Q to 3; pis an
integer from 0 to 6; and v and m ares ers from 1 td.6;

N"_R19

Roo

wherein R, is hydrogen or lower alky!; and
R4, Ryg and Ry are as above;

or pharmaceutically acceptable salts thereof.
3. The compound of claim 2, wherein
R is hydrogen.

4. The compound of claim 3 wherein Ry is -(O)(CH2CHz0),-Ryy ;
and

R1o, k and y are as above.
5. The compound of claim 4, wherein said compound is

N-(6-{2-amino-4-oxo-4H-thiazol-5-ylidenemethyl}-4-ethoxy-
quinolin-2-yl)-acetamide.

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

(2-amino-4-ethoxy-quinolin-6-yImethylene)-thiazoi-4-one.



or N-oxides of compounds where R2 contains a nitrogen in the
heteroaromatic ring, sulfones where R2 contains a sulfur in the
heterocycloalkyl ring or heteroaromatic ring; or pharmaceutically
acceptable salts thereof. 46 2. The compound of claim 1 wherein said
compoundis: HN O am/RI' S I-A R&EN, N-Rjs R20 wherein R1'is
hydrogen or lower alkyl; and R4, R19 and R20 are as above; or
pharmaceutically-apsgidd el ergpkrdinTiaFeBRBYAPsiaim 2,
wherein R1' is hydrogen. 4. The compound of claim 3 wherein R4 is
-(O)k(CH2CH20)Y R1o and Rio, k and y are as above. 5. The compound
of claim 4, wherein said compppnd isl N~ {2-amino-4-oxo-4

H-thiazol-5-ylidenemethyl}-4- -qyinolin-2-yl)-a ceta mide. 6.
The compound of clajgy4Wwherein s&d

spound is 2-amino-5-
(2-amino-4-ethoxy-quinolin-6-ylmethylene){thiazol-4-one.

wherein

Rq"is Rz - (X)n =

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

X' is lower alkylene, hydroxy-lower alkylene, cyclo-lower alkylene,
mono- or di- halo lower alkylene;

R, is

@_

carbon atoms; a 4 to 6 membered heterocycloalky! ring containing

is an aryl ring; a cycloalkyl ring containing from 310 6

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



47 7. The compound of claim 1 wherein said compound is: HN O N-" RI"
SI-S I R4 N, N-R19 R20 wherein Ris R'2 - (X')n -; n, R4, R,9 and R20
are as above; and Xis lower alkylene, hydroxy-lower alkylene, cyclo-lower
alkylene, mono- or di- halo lower alkylene; R2 is R,5 R6' Cis an aryl ra
cycloalkyl ring; , ring containing from 3 to 6 4&rbon atoms; a 4 to 6

membered hetefoeyclapdipa-rRMARNELARH R GARpR ARG

from 1 to 2 hetero atoms selected from the group consisting of oxyf?en,
nitrogen and"EdiRRY: d08/8T Bk ¥aUBEFe AYRERXGIE R Al hifyaaRs r
from 1 to 2 huditgtchatoms, petéatedoisemathg, oo SROSISENGRS, AXxOeBNO-

sulfur and nitroggn; 48, ﬁ(@%@are independently selected from the
group consisting of "hydroxy, lower’alkyl-sulfone, hydroxy-lower alkyl,

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

heteroaromatic ring, sulfones where R’; contains a sulfur in the

heterocycloalkyl ring or hetercaromatic ring;

or pharmaceutically acceptable salts thereof.

8. The compound of claim 7 wherein n is 1.

9. The compound of claim 8 wherein X' is lower alkylene.

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

11. The compound of claim 10 wherein R4 is --(O)x (CH2CH;0)y-R1
and Ry, k and y are as above.

12. The compound of claim 11 wherein said compound is

5-(2-amino-4-ethoxy-quinolin-8-yimethylene)-2-[2-(3-fluoro-

phenyl)-ethylamino]-thiazol-4-one.

13. The compound of claim 9 wherein

i is a cycloalkyl ring.



alkyl, halogen, perfluro-lower alkyl, lower alkoxy, amino, and mono- and
di- lower alkyl amino; or N-oxides of compounds where R'2 contains a
nitrogen in the heteroaromatic ring, sulfones where R'2 contains a sulfur
in the heterocycloalkyl ring or heteroaromatic ring; or pharmaceutically
acceptable salts thereof. 8. The compeund of claim 7 wherein nis 1. 9.
The compound of claim 8 wherein X is lower alkylene. R 10. The
compaund of faigdHYAHEIBLNELING 1S aviRbiny! H)Gs l%oﬂ@;qmgyn%o
of claim 10 wherein R4 is --(O)k (CH2CH20)y-Rio and R10, k and y are
as above. 12"h6 KoRiifbia BICRFABYRherein said compound is
5-(2-amino-4-ethoxy-q u inolin-6-ylmethylene)-2-[2-(3-fluoro-
phenyl)-ethylam i no]-th iazol-4-one. 13. The compound of claim 9 wherein
is a cycloalkyl ring. 48a 14. The compound of claim 13 wherein R4 is
-(O)k(CH2CH20)y-Rlo and vy, k, and Rio are as above. 49 15. The
compound of claim 14, wherein said compound is
N-(4-ethoxy-6-{4-0x0-2[2-(tetra hyd ro-pyran-4-yi)-ethylam i n o]- 4 H-th i
azol-5-ylidenemethyl}-quinolin-2-yl)-acetamide. 16. The
compound of claim 14 wherein said compound is N-(4-
ethoxy-6-{4-oxo-2-[(tetrahyd ro-pyran-4-ylmethyl-amino)-4H



th iazol-5-ylide nemethyl}-qu inol i n-2-yl]-a cetam ide. 17. The compound
of claim 14 wherein said compound is N-(6-{2-
[([1,4]dioxin-2-yImethyl)-amino]-4-o0x0-4H-thiazol-5- yl
idenemethyl}-4-ethoxy-q u i nol in-2-yl)-acetam ide. 18. The compound of
claim 9, wherein R1" is cycloalkyl. 1%49rhe compound of claim 18 wherein
R4 is -(O)k(CH2CH20)Y Rlo and RIO, k and y are as above. 20. The

compgund of REAEBrABoRE GiRIaf FoMRRISHSaid compound is
N-[6-(2-cyclopropylmethyla m ino-4- oxo -4H-thiazol-5-

ylidenemeth ) 0X oI|n- -yl]- e. 21. The compound of
claim 7 whe thﬁx%’g ) ﬁﬁagfyéf %@Wﬁ&&ﬁ’?ﬂﬂ?mﬁ‘@a
cyclo alkyl ring. #Har A5 Th@&m@hy@-qﬁ@i@ﬁn@%@@ﬂ@rﬁ%s
-(O)k(CH2CH20)y-R10 and RIO, k and y are as above. 24. The

B v EL A ISICly el SO TR RO Larf BRI A2 Ko

[ no- -0XO0- Idenemethyl)-4-eth 0xXy- qu Ino -acetam
ide. ethoxy-6-{4-oxo-2-[(tetrahydro-pyran-4-ylmethyl-amino)-4H-

thiazol-5-ylidenemethyl}-quinolin-2-yl}-acetamide.

17. The compound of claim 14 wherein said compound is N-(6-{2-
[([1.4]dioxin-2-ylmethyl}-amino}-4-oxo-4H-thiazol-5-
ylidenemethyl}-4-ethoxy-quinolin-2-yl)-acetamide.

18. The compound of claim 9, wherein R¢” is cycloalkyl.

19. The compound of claim 18 wherein Ry is -(O)(CH2CH.0)y-Rig
and Ry, k and y are as above.

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

N-[6-(2-cyclopropyimethylamino-4-oxo-4H-thiazol-5-
ylidenemethyl)-4-ethoxy-quinolin-2-yl]-acetamide.

21. The compound of claim 7 wherein n is 0.

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

cyclo alkyl ring.



23.

24,

49a

The compound of claim 22 wherein R, is -(O}(CHCH20)y-R+g
and Ry, kand y are as above.

The compound of claim 23 wherein said compound is N-[6-(2-
cyciopropyiamino-4-oxo-4H-thiazol-5-ylidenemethyl)-4-ethoxy-
quinolin-2-yll-acetamide.



