WO 2006/040049 PCT/EP2005/010702 NOVEL AZAINDOLE
THIAZOLINONES AS ANTI-CANCER AGENTS The field of this invention
relates to azaindole thiazolinone derivatives which demonstrates CDK1
and CDK2 antiproliferative activity and are useful as anti-cancer agents.

wHsiREgRendent kinases (CDKs) are serine-threonine preiejii-kiigsss a2
that play critical roles in regulating the transitions between different

phases of the cell-cycle, such as the progression from a quiescent stage
in Gi (the gap between mitosis and the onset of DNA replication for a new
round oficetl divisism)L 0 S {Hrepuitsasoha iV ITRICBYMRBEETS), or the
progression from G2 to M phase, in which active mitosis and cell-division
occurs. (See, e.g., the articles compiled io in. Science, 274:1643-1677
(1996); and Ann. Rev. Cell Dev. Biol., 13:261-291 (1997)). CDK
complexes are formed through association of a regulatory cyclin subunit

(e.9., cyclinpAe i3k BiDdviidoRRRRE @m%mtaix%h&m&u&m@

(e.g., CDK1, CDK2, C DK the name |mp |es
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PCT4GiR2QQb/10yER 4281, B2, D1, D2, D3 and E) and a catalytic kinase subunit

(e.g., CDK1, CDK2, CDK4, CDK5 and CDKB). As the name implies, the CDKs
display an absolute dependence on the cyclin subunit in order to phosphorytate

15 their target substrates, and different kinase/cyclin pairs function to regulate
ﬁrogression through specific phases of the celi-cycle.

As seen above, these protein kinases are a class of proteins (enzymes)
that regulate a variéty of cetfblar functions. This is accomplished by the
phosphorylation of specific amino acids on protein substrates resulting in

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

25 function of time. PhoSphory!ation of a substrate occurs at the active-site of a
protein kinase.



In view of the above properties, these kinases play an important part in

the propagation of growth factor signal transduction that leads to cellular
proliferation, differentiation and migration. Fibroblast growth factor (FGF)
and vascular endothelial growth factor (VEGF) have been recognized as

wangeranikd mediators of tumor promoted angiogenesis. VEGH: pakivaie®:
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endothelial cells by signaling through twaq high affinity receptors, one of
which is the kinase insert domain-containing receptor (KDR). (See,
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tumors depend upon the formation of new blood vessels
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anguogenesrs are useful agents in the prevention and treatment of solid tumors.
(See, Kiohs W.E. et. al., Current Opinion in Bibtechnology, 10:544 (1999).

" Because CDKs such as CDK1 and CDK2 serve as generét activators of
cell division, inhibitors of CDK1 and CDK2 can be used as antiproliferative
agents. These inhibitors can be used for deveidping therapeutic intervention in
suppressing deregulated cell cycle progression.

In accordance with this invention, it has been discovered that the
compound of the formula | -
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wherein

R¢ is selected from hydrogén, lower alkyl, hydrbxy—lower atkyl,
cycloalkyl, lower alkoxy-lower alkyl and Rz - (X)r;

X is selected from lower alkylene, hydroxy-lower alkylene,

" cycloalkylene, lower a%koxy«tower atkylene and lower alkanoyloxy-
lower alkylene;



X is selected from lower alkylene, hydroxy-lower alkytene, 25 ,
cycloalkylene, lower alkoxy-lower alkylene and lower alkanoyloxy- lower
alkylene; WO 2006/040049 PCT/EP2005/010702 -3- R2is RS R6 and is
selected from an aryl ring; 5 a 4 to 6 membered heterocycloalkyl ring
wBakaisuRdsfrom 3 to 5 carbon atoms and from 1 to 2 hetegQ-fissoie702
selected from the group consisting of oxygen, nitrogen and sulfur; and a 5
or 6 membered heteroaromatic ring cdn”taining from 1 to 2 hetero atoms
selected frﬁn?sthe group consisting of oxygen, sulfur and 10 nitrogen; R5
and R6 are independently selected from the group consisting of hydroxy,
hydroxy-lower alkyl, hydrogen, lower alkyl, halogen, perfluro lower alkyl
and lower alkoxy:-and n is an integer from 0 to 1; or 15 N-oxides of
compoundﬁls i R2-contains a nitrogen in the heteroaromatic ring,
sulfones where R2 cntain_s??ﬂiulfur in the heterocycloalkyl ring or
heteroaromatic riig; or phar eutically acceptable salts thereof, inhibit
the activity of CDKs, particularly, CDKI and CDK2. 20 These inventive

agents and/pharyaceutical compositions containing such agents are
useful in tratfﬁg arious diseases or disorder states associated with
uncontrollethkaruhwantgg sglatar predferation, such as cancer,

autoimmune diseases, viral diseases, fungal diseases,
neurodegeé};aWV%g&sorders and cardiovascular diseases.

5 a 4 to 6 membered heterocycloalkyl ring containing from 3 to 5 carbon.
atoms and from 1 to 2 hetero atoms selected from the group consisting
of oxygen, nitrogen and sulfur; and

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

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

nis aninteger from0to 1; or

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

pharmaceutically acceptable salts thereof, inhibit the activity of CDKs,
particutarly, COK1 and CDK2.

20 These inventive agents and pharmaceutical compositions containing
such agents are useful in treating various diseases or disorder states associated
with uncontrolled or unwanted celiular proliferation, such as cancer, autoimmune

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



WO 2006/040049 PCT/EP2005/010702 -4 Inhibiting and/or modulating
the activity of CDKs, particularly CDKI and CDK2, makes these
compounds of formula | and compositions containing these compounds
useful in treating diseases medicated by kinase activity, particularly as
woarsisioHomap agents in treating cancers, more particularly breastrioemeso)&oz
prostate cancer, colon cancer and Iungqcancer As pointed out herein, the
compounds of formula | are potential anti- proliferation agents and are .

useful f@ihmﬁﬂ@%%ﬂ%@ﬂmﬁﬁ?@m@db@tmi@%aﬁﬁﬁmu@dm and
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droxy-lower al z{&ower al ago}:éy 15 lower alkyl or cycloalkyl; or
5 Wﬁé?ﬁ%%@éﬂﬁ%&l ARSI HERBFCANd compounds of the
formula:NN O RI,1/S 1-B NHN wherein
As pointed out herein, the compounds of formula 1 are potential anti-

proliferation agents and are useful for mediating and/or inhibiting the activity of
CDKs, particularty CDK1, thus providing anti-tumor agents for treatment of
cancer or other diseases associated with uncontrolled or abnormal cell

10 proliferation.

Among the preferred compounds of formuia | are the compounds of the
formula:

wherein Ry is hydrogen, lower alkyl, hydroxy-lower alkyl, lower alkoxy-
15 lower alkyl or cycloalkyl; or

pharmaceutically acceptable salts thereof; and compounds of the

formula:
Ho o °
_RQ“/ S™ I-B
7 t
NN
wherein

20 R¢"is Ry - (X)n, and R, X and n are as above; or



20 R, is R2 - (X),,, and R2, X and n are as above; or WO 2006/040049

PCT/EP2005/010702 -5-' 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

vassapiahtasalts thereof. 5 In compounds | and I-B, where R21ango$sar@ 702
substituents containing an aryl moiety, the preferred aryl moiety is phenyl.

In a preferred embodiment of the preserﬁ Invention, there are provided

the Compowﬂgﬁ@éémumaﬁnw@%%% '%Baﬁrﬂgsmmogen in the
hydroxy-(C,-C6)alkyl or cyclopr WgB 10 In another preferred embodiment

of the presBRISHRARMHIGHEE SrEoprsIHSIarR EOMBIT RISWHORNR

I-B, whereinatsidyfoslk@ Titipahytera rbgrdrbxyid(§ ieCe)alkylene;
(C1-C6)alkanoyloxy- (C,-C6)alkylene or cyciopropylene; R2 is thiophenyl,

pyrazinyl OEW&%QQ B&@&qmﬁ%lﬂ@@@mdently selected from
hydrogen, halogen and (C1-C6)alkyl. As used herein the halogen

5 includes F?I'JSM?BQRQEP&EPPB %T&% n%né!%oévaemmmaﬁtewmmﬁg an

Fluorine and chlorine are espedially preferred. 20 As used in the
spBUifnabh t"t‘ﬁé’f@fﬁﬂ“-‘l@ﬁ&’%? dfopiedYin combination, means a
monovalent straight or branched-chain saturated hydrocarbon group
containing faqprefetesd eavbodimmnef tuchrasamdtvantsnytherprspyrovided

'St@:@rei?ﬁﬂrpﬁuh%ig’bfsfsﬁrgﬂé)/l Asqmgyé";ert butyl, n-pentyl, n-hexyl and the

like. 25 The term "cycloalkyl" means a cyclo-lower alkyl substituent which

yarocarbin N R S A L iy el ents ave.
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provided the compounds of formuia I-B, whereinnis 1,

X is (Ci-Cglalkylene, hydrdxy—(()fC@alkylene; {C+-Cg)alkanoyloxy-
 {C+~Cg)alkylene or cyclopropylene;

R, is thiophenyl, pyrazinyl or phenyl; and

15 Rs and Rg are independently selected from hydrogen, halogen and
(C1-Ce)alkyl.

As used herein the halogen includes all four halogens such as chiorine,
fluorine, bromine and iodine. Fluorine and chlorine are especially preferred.

20 As used in the specification, the term “lower alkyl”, alone or in
combination, means a monovalent straight or branched-chain saturated
hydrocarbon group containing from 1 to 6 carbon atoms, such as methyl, ethyl,
n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl, n-pentyl, n-hexyl and
the like.

25 The term “cycloaikyi?’ means a cyclo-lower alkyl substituent which is a
monovalent unsubstituted 3- to 6-membered saturated carbocylic hydrocarbon
ring. Among the preferred cycloalkyl substituents are cyclopropyl, cyclobuty,
cyclohexyl, etc. wiéh cyclopropyl being especially preferred.



WO 2006/040049 PCT/EP2005/010702 The term "lower alkoxy" means a

straight-or branched-chain alkoxy group formed from lower alkyl

containing form 1 to 6 carbon atoms, such as methoxy, ethoxy,

N-propoxy, isopropoxy, n-butoxy, tert-butoxy and the like. The term "aryl"
woeab§®@asIonovalent mono- or bicyclic unsubstituted s aromaitigr200s/010702

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

preferred. The term "heterocycloalkyl" refers to a 4 to 6 membered

monocyclifeSatiSRdiNge P aiiRAsl RPN ARK AR KGR0

hetero atoms selected from the group cgnsisting of oxygen, nitrogen or

<IRHP ARFER TR dapverakbtRataBRATR Ml I iRt 2
moetihmtnyaitibiap yranybang isefrainminopyianigkyT lettoutoxh eratdbedivatic
ring" refers to a monovalent 5 or 6 membered monocyclic heteroaromatic
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pyprigfiesygduranyl, etc. The term "lower alkylene" designates a divalent
saturated straight or branch chain hydrocarbon containing from one to six
carbon atbrasisfhetietendipuiesiaitardytony e sigh atesmbarahovalenicic
resi . lj i ' j '
couagAd Sl 218 STECaTaaNE AR R Ty wa s,
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10 INGHASBETEIRNGIRPARIVIPEM A Sk IHEIOd YnIB ARG, tessigeikylena)
dﬁétig%ng?{%?rs a diva|ent cyclo-lower alkylene 25 which is a divalent
unsubsti

(59386 membered saturated carbocyclic hydrocarbon ring.
Among the preferred cycloalkylene substituents are divalent cyclg

i » clopropyl
and divaldHECTEBERF PHOTAF OIS IO ARG PRI R 6 Amermoered
desiginaiediaiewesalityletherisy hsiittadmingdstitatedS preferablpms and from 1

%@ﬂ%?%%&%%é’@@e%@&%&ﬂlW%Y&??ﬁyconsisﬁng of oxygen, nitrogen or
15 sulfur. Among the preferred heteroaromatic groups are included thiophenyl,
thioazolyl pyridinyl, furanyt, etc.

_ The term “lower alkylene” designates a divalent saturated straight or
‘branch chain hydrocarbon containing from one to six carbon atoms.

The term “lower alkanoyloxy” designates a monovalent residue of a
20 . saturated aliphatic carboxylic acid contained from 2 to & carbon atoms where the
hydrogen atom on the carboxy (-COOH) moiety has been removed. Among the
preferred lower alkanoyloxy groups are include acetyloxy, propanoyloxy and

butyryloxy. .

The term “cycloatkylene” designates a divalent.cycio-lower alkylene
25 which is a divalent unsubstituted 3 to 6 merbered saturated carbocyclic
hydrocarbon ring. Among the preferred cycloalkylene substituents are divalent
cyclopropyl and divalent cyciobutyl.

The term “lower alkanoyloxy lower alkylene” designates a lower alkylene
substituent substituted, preferably monosubstituted, with a lower atkanoyloxy
30 group where lower alkanoyloxy is defined as above,



30 group where lower alkanoyloxy is defined as above. WO 2006/040049
PCT/EP2005/010702 -7 The term "lower alkoxy-lower alkylene" denotes
a lower alkylene substituent, as designated hereinbefore, substituted,
preferably monosubstituted, with a lower alkoxy group, where lower

wkoxsisslghined as above. The term "hydroxy-lower alkylqufmqgjg@t@aﬂz'
a lower alkylene 5 substituent substituted, preferably monosubstituted,

with a hydroxy group. The term "aryloxyjdesignates an aryloxy

Substitue%\ems&? Al g&oapﬁe{@emﬁéﬂ&f%m AR iSRAGYS and

the preferred aryloxy is phenoXxy. The term "perfluoro-lower alkyl"'means .
arﬁ}"hﬁ%‘@ﬁik?ﬁg%ﬁ'ﬁ%f%‘?éﬁ%fﬁwt{‘?fé“ﬁy&%éﬂé%q’tﬁéefﬁwg?ya’lﬁwa?b‘t?ﬁt““ted’
ar@iguhstivied ko e placed widtadoner Hidmorgitimaiefeabdve.
perfluoro-lower alkyl groups are trifluoromethyl, pentafluroethyl,

heptafluoraprepyh Q{ﬁdemmmgpﬁn@iéw&%ieg@%gialW@ﬁe&w@meThe

term "pharmaceutically acceptable salts" refers to conyentional acid-
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and 1s properties of the compounds of formulae I, I-A and I-B are formed
from suitablte esm-TaRiosyg SRRBIRES gAMLY XY SUBF RPN VIR R SRy HISIes
bagiesyS anpl e aereaddijiqianiits ipakiie dhdsadgrafeddtbanioaygapaenoxy.

acids such as hydrochloric acid, hydrobromic acid, hydroiodic acid,

sulfuric acigoSATG ARG PBRIAKA ARG NS G Ckl A Sherein all

derived from organic acids such as p 20 toluenesulfonic acid, salicylic
e RIS o YR Bk 67l ace SRR TG OLTAR 2ERe PHorine.
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_ te@mﬂ?ﬂammonium hydroxide. The chemical modification of a
pharmaceutical compound (i.e., drug) 25 into a salt is a technique well
known to fhertaucéptisanehenticalteaisaiablmpriivewisng dapaventional acid-

chemiRhsiaRiibn i askaRin Yaifiowabiiikands sluRigia i rasmpamiisand
1sseper’o%'egdieg'o'?\?hsg Lgrﬁ%c')’uﬁgg oF oCr(rQnuL}liggllPl? S I!:—%rgse ?grgned from suitable
non-toxic organic or inorganic acids, or organic or inorganic bases. Sample acid-
addition salts include those derived from inorganic acids such as hydrochloric
acid, hydrobromic acid, hydroiodi'c acid, sulfuric acid, sulfamic acid, phosphoric
-acid and nitric acid, and those derived from organic acids such as p-

20 toluenesulfonic acid, salicylic acid, methanesuifonic acid, oxalic acid, succinic
acid, citric acid, malic acid, lactic acid, fumaric acid, and thé like. Sample base-
addition salts include those derived from ammonium, potassium, sodium and,
quaternary ammonium hydroxides, such as for exarhple, tetramethylammonium
hydroxide. The chemical modification of a pharmaceutical compound (i.e., drug)

25 into a salt is a technique well known to pharmaceutical chemists to obtain
improved physical and chemical stability, hygroscopicity, flowability and solubility
of compounds. See, e.g., H. Ansel et al., Pharmaceutical Dosage Forms and
Drug Delivery Systems (6th Ed. 1995) at pp. 196 and 1456-1457.

In accordance with this invention, the compounds of formula | can be
30  prepared from a compound of the formula 1l



Drug Delivery Systems (6th Ed. 1995) at pp. 196 and 1456-1457. In
accordance with this invention, the compounds of formula | can be 3o
prepared from a compound of the formula 11 WO 2006/040049
PCT/EP2005/010702 OHC N N H The compound of formula Il is

Voo reEriaeh#o the compound of formula | via the following reactigexobemwm?2

10

1, wherein R, isasabove. ONO OHNSII-ANN H ItIV \NOR~5--/
1NO SRNHZVINHS HNHN V5%heme 1 In accordance with this
invention, the compound of fgggaula Il is reacted with the compound of
formula Ill-A [rhodanine (2-thio-4-thiazoli=4-one)l yia a Knoevenegel
reaction to produce the compou IV. Bny of the conditions
conventional in carrying out Knoe | kgaction can be utilized in io0
carrying out this condensation. Geﬁerall)),\‘this reaction is carried out at
reflux ]

The compound of formula 1l is converted to the compound of formuia |
via the following reaction scheme 1, wherein Ry is as above.
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scheme 1

In accordance with this invention, the compound of formula il is reacted
with the compound of formula HI-A {rhodaﬁine (2-thio-4-thiazolin-4-one)] via a
Knoevenegel reaction to produce the compound of formula V. Any of the
conditions conventional in cafrying out Knoevenegel reaction can be utilized in
carrying out this cohden_sation. Generally, this reaction is carried out at reflux
temperature En.the presence of alkall 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 methyiate the thio group on the compound of
formula IV to produce the compound of formula V. The preferred methylating

15 agent is iodomethane. This reaction is carried out in an organic amine base

such as diisopropylethylamine (DIEA). In carrying out this reaction, temperature



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
compound of formula IV to produce the compound of formula V. The

WeRTSskmnpthylating is agent is iodomethane. This reaction jg-gaisigek @702
in an organic amine base such as diisopropylethylamine (DIEA). In

carrying out this reaction, temperature W& 2006/040049

PCIER2003/010103, 9300 MESAI T A1mi R ertioe  apalibis feastion,

can ou? room emperature and atmospherlc pressure In fact
in {eaPBRRYWELART ataeapheBm Pretare cdndRfb it cymviBatRsdhip reaction, any

MethriakiBatiiie SrNRaRhREVRRANIBIRG AekicStREupS dhis sy HiRsis,

the compound of formula V is reacted s with the compound of formula VI

to prOdUC‘?n“i}‘?ecﬁéQPQfé(@B &Eﬂ@%&@%&wﬂeﬁnﬁ@éﬁ%mﬁa\@ i$ RActed

amine and any means conventionally used in amine substitution of

5 IR SHIBAR Eh A dasante Y i RAREHUSE IR CAIBABAC #f Iocrutiadndde
withhapendusidinentd Vs isubstinitensisccanyadeastsogoreactingatheused in
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of a 10 conven |onaI solvent etonitrile S reaction IS

cam@mmaﬁqwm@@mm%mmw carried out by reacting

diigaprepRitytesn ireaidia mmﬂmé\aﬁmptb@wmmunﬂeovfmmwprbeame ofa
becp |)pared b act \%the com ouqd of rmulasy;él]tlrsl ?e nd of

the r%ﬂ Fot Qfssaf evrﬁeﬂrigm ﬂ%r% ove. e rea carrled out

of m@wmm@fmmmmwewmmé asrdpeani@rfefbyaming to
produce the compound of formula I, is carried out in a high boiling organic
solvent SucCim alssosthze e od ttbiee:wabbighdéfupmﬂﬂdreawf Beopr<gROeitby

dég&% RO ﬁowwd%masmm LSRG Sarrigehout

temperatures and pressure. In addition, this reaction is ideally

suned to produce
MNH{T

15 wherein Ry is as above.

The reaction of the compound of formula Vii with the compound of .
formula Il to produce the compound of formula |, is carried out in a high boiling
organic solvent such as benzene or toluene at high temperature of from 50°C to

20 200°C in a closed system. In this manner, this reaction is carried out under high
temperatures and pressure. In addition, this reaction is ideally suited to produce
Com_pound of Formula | where Ry is hydrogen. The compound of formula Vil can
be direcﬂy formed by direct replacement thorough reacting the compound of the

formula ‘

25 Ry—NH,

wherein R, is as above,
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compound of Formula | where R, is hydrogen. The compound of formula
VIl can be directly formed by direct replacement thorough reacting the
compound of the formula 25 R1 NH2 VI wherein R1 is as above, WO
2006/040049 PCT/Er2005/010702 -10 with a compound of the formula
wb-Aodidaaoreplacement reaction is generally carried out in theRERSRIRGROS:2
an activator for the thienyl group in the thienyl compound of formula IX
and in the presence of an amine base. Qﬁong the preferred activators is
mercur'c\ﬁm%gsmﬁgwm kdﬁrﬁé(é'ﬂfi%“‘#ﬂeafélﬁlé[?:% SR RGIMENT.
Any conventional inert organic solvent such as acetonitrile, methylene
chfoRRCtRr e B iR araReRsfRhgbatiMAoRiRIibe, thieavhaieupip the
sténgBddiispoieRrgiatnnamine aisiusene fresshdatduh thitifeasisy), Among
SRS AR LessULe ate nak erlisplandisdsaclion san e caried
ou room temperature and atmospheric pressure. In carrying out this
réRRIORg2ANG $6'¥BRY At FanNRHRRRDNAP RIEADIA $AlepM srshipsaeeianitrile,
amRy e Redkilie dicl RARDHEAUMPAN A WERTIIMPOVE WREFEBLdH Yarbigihe

d Xis a,hydroxy lower ene, these compounds, can be prepared
R e B S S A g
wizmperaliegdi andtardssiiyeiddwt Qiichaothéhis apactinesauhydrorgrirmheut at

alkyieneREERRKEdH GRS PHRRRIEA 5340k e EQFFERRAAIRILCHARRon, any
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hydroxy group. This reduction should take place before reacting the
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téPneihernthagdaato thasediyrasidenaraliglanieemppensiefandi prepared

15 OKdHBGRGRPbIIMS rHeronRemsigaisiResidMGT Btduction with fithium

aluminum hydride. Reduction reduces the cyano group to an amino group and
the ester to a hydroxy group. This reduction should take place before reacting
the compound of formula VI with the compound of formula V.

Where the ring ® is an N-oxide of a nifrogen atom in a nitrogen

20 containing ring which forms the rings ®), these N-oxides can be formed froma

tertiary ring nitrogen atom by oxidation. Any conventional method of oxidizing a
tertiary nitrogen atom 1o an N-oxide can be utilized. The preferred oxidizing
agent is metachloroperbenzoic acid (MCPBA).

The compound of formula 1-A includes compounds wherein Ry is

25 hydrogen. Another class of compounds of the compounds of formula -A is those

compounds where Ry’ is cyclo lower alkyl, preferably cyclopropyl. Another class
of compounds of the compounds of formula 1A are thesé compounds where Ry’
is hydroxy lower alkyl or fower alkoxy lower alky! with hydroxy lower alkyl being
especially preferred.

30 - Inthe compounds of formula I-B, where Ry" is Ry —(X)a, ncan be 0 or 1.

Where nis 0. a preferred class of compounds are those compounds where @ is
.pheny!. The preferred class of compounds where 1t is 0 and Rz is phenyl are



The compound of formula 1-A includes compounds wherein R," is 25
hydrogen. Another class of compounds of the compounds of formula I-A is
those compounds where R1'is cycle lower alkyl, preferably cyclopropyl.
Another class of compounds of the compounds of formula 1 A are these

com ounds where R1' is hydroxy lower alkyl or lower alkoxyPIé)%/v‘nﬂ(:alg?‘E;)l(ll5 gro2
(W?rgxyf lower alkyl being especially preferred. 30 In the conipoun

of formula I-B, where R1" is R2 -(X)n, ncein-be O or 1. Wherenis 0. a
preferred class of compounds are those compounds where (c) is phenyl.
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R6 are either both hydrogen or one of R5 and R6 is hydrogen and the
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class of compounds of formula |-B ™ are those where R1" is R Sﬂ%
is 2aRBRAFNGRR tHS Rrasd O LBHM b%&nd?‘ﬁ\‘é’?ﬂd’&%h%mﬁb
s Wheiapbimdycleel twee alkgipoanpseliéraiel X tyclatudpyienakistier gsplecably

to écgqﬁé@%nggg@ggﬁn %%%@f %Qrﬁééiés%”& édﬁxffcy&kgrw@@m 'wlsraeand X is

are’inc Where I’ ISp eny and are 6 are

bowadenss kY iBRe, Grr i etbinoy GRIGRAANE MRSSEEY it Pl and are
a”@(& atmﬂttamslaamqwbmg@m@ﬂund@mgcﬂnwmsHB Mylaieog R aiscpheryther is
re tho ec und 5 [
A O T LA B
wfomn@n&lm GoeUnisS wﬁﬁ-ﬁqﬁbs @ﬂ@mw halegrst with at least

alkgnoyioxy wel e Raivyih reapetide dhissispaimam@ounismula I-B

where Ry nd X is lower alkan loxy lower -
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formula I-B her nis 1 and X is lower al gth
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one of Rs and R is hydrogen and the other is tower alkenyl or halogen In
accordance with another embodiment of invention are those preferred
compounds of formula I-B where n is 1 and X is lower alkenyl. Among the
preferred embodiments of this class of compounds are the compounds where Rz

20 is ®andthe ®" is phenyl. With respect to this embodiment of the
invention, the preferred embodiménts are those compounds where Rs and Rg are
both hydrogen, or Rs and Rg are hydrogen or lower alkyl or halogen with at least
one of Rs and Rg being other than hydrogen. Another class of compounds of
formula 1-B where n is 1 anc! X is lower alkylene are those compounds where

25 ®is a heteroaromatic ring containing from 1 to 2 hetero atoms selected from the
group bonéisﬁng of oxygen, nitrogen and sulfur. Among the preferred

compounds of the class of compounds where . is a helroaromalic ring

are those hetero aromatic rings which contain 1 hetero atom preferably sujfur. In
this case, Rs and Rg can both be hydrogen or one of Rs and Res can be hydrogen
s0  and the other halogen or lower alkyl.



P 20 is (c)and the is phenyl. With respect to this embodiment of the
invention, the preferred embodiments are those compounds where R5

and R6 are both hydrogen, or R5 and R6 are hydrogen or lower alkyl or
halogen with at least one of R5 and R6 being other than hydrogen.
vkoathenalass of compounds of formula I-B where n is 1 an@&eisrowse10702
alkylene are those compounds where 25 ,l(tc)is a heteroaromatic ring
containing from 1 to 2 hetero atoms selected from the group consisting of

oxygen, nitrogsmand iy HeoprsfaiiRdi ahBtRay RIS lthitose

class of compounds where is a hetroaromatic rirfﬁ_ are those heﬁerol ¢
areRTHRAAB S AIE RSB EAFOTHIRURS AtONT TSR IPEBRET T R AR
Re@ngdifczantnthde hydrogeivarconkybRS amdiRecannzohydroyeere

30 and the other halogen or lower alkyl. WO 2006/040049

f! 005/010702 -12 In another class of compounds of formula I-B
where ivis 1 qre, sk, IGARPIHEIE M FRirt iR HEREPWBES IbiRfounds
With respect toeﬁPs cl@si%g@ compounds wher% garaédrox

-|
5 alRYRIOH CARRRIGBDRIIS RIS 9) P LSS suRpounds
thigtpiefecethal Rs::af hpdnpgem tisne st dewenatippymeishalogenREmal least
R% aéeop h aw%%%gyﬁgpﬁﬁﬁ%%gﬂg where R5 and R6 are
yl, | or ha

hydrogen Tower a er alkoxy ogen with at least one of R5 and

R6 being gther than hydrogen. Pharmaceutical compositio ccording to
the invent meﬁﬁéLﬁaﬂVa@%ﬁﬂsa%cﬁ%r{r{% g Compouna’ %f@%‘fmula_l,
coahmis&tiaelﬁmaiutmiﬁmMEMMMQEQWQQW aenupiadias an active
mprg)%s ?mg}ﬂ%&ﬁ' R psHYE RSBkl RN pHahRABaCRsRAt  ive
acceptable salts of such compounds andééggtagg ites.-Such com(ljpo%ndsrid
provptRRolissIARERh YRR C e AT BB R S S RO CRIR P01
hefpittaliiessiv@lyarscamtivarate prstoudagentiméssirsdits casé obtgsiites are
that A8 mld etk Isdndasigpr-Bydbrssskdllettile agents” or “agents.”

15 in the case of agents that are solids, it is understood by those skilled in
the art that the inventive compounds and salts may exist in different crystal or
polymorphic forms, ali of which are intended to be within the scope of the present

" invention and specified formulas.

20 "~ Therapeutically effective amounts of the active agents of the invention.
| may be used to treat diseases mediated by modulation or regulation of the
‘protein kinases CDK1. An “effective amount” is intended to mean that amount of
an agent that signifiéantiy inhibits proliferation and/or prevents de-differentiation
ofa eukaryotic cell, e.g., a mammalian, insect, plant or fungal cell, and is '
25 effective for the indicated utility, e.g., specific therapeutic treatment.

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

. vary depending upon factors such as the particular compound, disease condition ‘

and its severity, the identity {e.g., weight} of the subject or host in need of

50 treatment, but can nevertheless be routinely determined in a manner known in
the art according to the particular circumstances surrounding the case, including,
e.g., the specific agent being administered, the route of administration, the



the art that the inventive compounds 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. 20 Therapeutically
effective amounts of the active agents of the invention. may be used to
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inases CDK1. An "effective amount” is intended to mean that amount of
an agent that significantly inhibits prolifekation and/or prevents
de-differentiation of a eukaryotic cell, e.g., a mammalian, insect, plant or
fGABAITSRIDER fsoptediBBADTsEth A ARS RRING T Lo dumaing s
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compound, disease condition and Its severity, the identity (e.g., weight) of
DK bRt s insludles Iy aeatingriha diseaseceriHersigrpeccurring in
rukRehAepENIagdip @rBANRe Maewaliis thaerartabeqseidipodhe to having
particular circumstances, surrounding the c i i ;s .
e s B S e R et onyiating
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subject or host being treated. "Treating” is intended to mean at least the
mitigatign of a disease ¢ondition in a subject such_as mammal. (e.9.
i ABRHAOYEELD BT L AeR i 205 R0 PRt bieey
kinhisting ipudeindrievent DD Headibdtys éoc exaitpief o mayraaling iasse by
ManR QY ARG dyemamiBaldalay e dgdrriedrnqrertdaatives is
having the disease condition but has not yet been diagnosed, as r]FMi it; -
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ammalian tissue, by administering the inventive agent. The activitYﬁ%f
adfenne sl anrarh B MG K ARALRER KIRASRAY e RGPS of
exainik kssigisgovholeisetheauremintainiiidedbsay. deserdmtivity of the
HREORS" &@5@8%'%% 59)27%@ nkigase acilymay sy,
measured by any of the methods available'to )
16788-16801-(1998); Conneli-Crowley and Harpes, Cell Cyct_e: ‘Materials and
Methods, (Michele Pagano, ed. Springer, Berlin, Germany){1995); International
Pubtication No. WO 97/34876; and International Publication No. WO 96/14843.
These properties may be assessed, for example, by using one or more of the

biological testing procedures set out in the examples below.

The active agents of the invention may be formulated into
pharmaceutical compositions as described below. Pharmaceutical compositions
of this invention comprise an effective modulating, reguiating, or inhibiting
amount of a compound of formula | and an inert, pharmaceutically acceptable
carrier or diluent. In one embodiment of the pharmaceutical compositions,

- efficacious levels of the inventive agents are provided so as to provide

30

therapeutic benefits involving anti-proliferative ability. By “efficacious levels” is
meant levels in which pro!ife‘ratio_n is inhibited, or controlled. These compositions
are prepared in unit-dosage form appropriate for the mode of administration,
‘e.q., parenteral or oral administration.



15 those skilled in the art, including in vivo and/or in vitro assays.
Examples of suitable assays for activity measurements include those
described in International Publication No. WO 99/21845; Parast et al.,
Biochemistry, 37, 16788-16801 (1998); Connell-Crowley and Harpes, Cell

worsiRWalsrials and Methods, (Michele Pagano, ed. Springef,Bstlito10702
Germany)(1995); International 20 Publication No. WO 97/34876; and

International Publication No. WO 96/14843. These properties may be
assesseq, for example, by using one or.more of the biological testin
orocedu il BUP A FER L e L S R o
ipvepiitend inagdretioing dalieer apeLtisiaisheliestiveaeonpsyinormogst (e.g., a
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comprise an effective modulating, regulating, or inhibiting.amount of
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5 amdiiandhle mhdéngiradinimingod tidecpranesaisgtivadiseohgogitieniigredients as
egé%qgg}‘éqéng@cgégﬁiﬁwggg%mnts are provided so as to provide
therap I

utic benefits involving anti-proliferative ability. By 'efficacious
levels" is 30 meant levels in which proliferation is inhibited, or controlled.
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mode of on, e.g., paren inistration. WO
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as ‘appropriate to sjred preparatio e pharmaceutical carrier
ei‘)ﬁﬂ&%&%ﬂ%ﬁ‘%%ﬁ?@ﬁ‘gcﬁsﬁidrb%?“ﬁ%q%?é#u% r%P gﬁs‘gll}({ﬁ%arriers are

15 lactose, sucrose, talc, gelatin, agar, pectin, to acacia, magnesium

stearate, stearic acid and the like. Exemplary of liquid carrjers,are syrup,.
peanut oifs SRS PL BRI HHEAINE B TS (RIHES ofus. 14 sold

carrier is used, the preparation can be tableted, placed in a hard gelatin capsule
in powder or peliet form or in the form of a troche or lozenge. The amount of
solid carrier may vary. If a liquid carrier is used, the preparation will be in the

20 form of syrup, emulsion, soft gelatin capsule, sterile injectable solution or
suspension in an ampoule or vial or non-agueous liquid suspension.

TS obtain a stable water-soluble dose form, a pharmaceutically
acceptable salt of an inventive agent can be dissolved in an aqueous solution of
25 an organic or inorganic acid. If a soluble sait form is not available, the agent may
be dissolved in a suitable cosolvent or combinations of cosolvents.
it will be appreciated that the actuat dosages of the agents used in the
compositions of this invention will vary according to the particular complex being
30 used, the particular composition formulated, the mode of administration and the
particular site, host and disease being treated. Optimal dosages for a given set
of conditions can be ascertained by those skilled in the art using conventional
dosage determination tests in view of the experimental data for an agent.
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diluent may include time-delay or time-release material known in the art,
such as glyceryl monostearate or glyceryl distearate alone or with awax,
ethylcellulose, hydroxypropylmethylcellulose, methyl methacrylate and
the like. 15 A variety of pharmaceutical forms can be employed. Thus, if a
BOII‘JG/‘&?JJL? is u_sed, the preparation can bg tableted, plac%%,'}? %29@/ 0702
gelatin capsule in powder or pellet form or in the form of a trocﬁe or
lozenge. The amount of solid carrier m#y-vary. If a liquid carrier is used,
the preparation will be in the 20 form of syrup, emulsion, soft gelatin

capsule Jhe GrRMResiiae ebitadnveriandpeyss 8 BIanae Gy
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form, a phar ical alt: . invenii .
R er i e an b o Ao B
derigadnglemiisiiying: eNGARBIRATIRG. S5EAPRIRY BdvarktiRRe i BasTiResical
Q%‘fﬁbléﬁil‘i&{ﬁﬁf Erl@r&mm&téas&gwaﬁvéhwahammsmﬁﬁ@ i Benore
actual dosages of t ents used m the compositons this InventiQn
S Teeb e e o et P o e g sy ARG anc
cundfiesribthedriegiliade priocansine of terariive seorparadadnpupieDALaRS

hastanddiseasedeinatigatedcalgtimal 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
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compositions of the invention may be manufactured in manners general y
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processing the mixture of granules after adding suitable auxiliaries, if desired, to

‘obtain tablets or dragee cores.

The invention is now further illustrated by the following examples, which
do not mean to limit the scope of the invention. Unless explicitly otherwise stated,
ternperatures are indicated in Celsius degrees (°C).
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10 For oral administration, the compounds can be formulated readily by
combining the compounds with pharmaceutically acceptable carriers
known in the art. Such carriers enable the compounds of the invention to
be formulated as tablets, pills, dragees, capsules, liquids, gels, syrups,
wibiSssbhapensions and the like, for oral ingestion by a pagiepki8d8Se 10702
treated. Pharmaceutical 1s preparations for oral use can be obtained

using a solid excipient in admixture withiéhe active ingredient (agent),
oEtionaIIy grinding the resulting mixture, and processing the mixture of
g ter adding suitable auxiliaries, if desired, to obtain tablets or

dragee cores. 20 The invention is now further illustrated by the following

ekaaplele, Which do not mean to limit the scope of the invention. Unless
epr|C|tIy otherW|se stated temperatures are |nd|cated |n CeIS|us degrees

5&%#;‘ ﬂ%ﬁ’#r&@lg@éblpyndm -3-yl)-meth- (Z) ylldlnel 2 1(th|ophen 2 y|

lazol-4-one 5NN O ~S N HN a) Preparation of
3-bromo-1 H-pyrrolo[2,3-b]pyridine. Br HN N HN 10 To a solution of
7-azaindole (5 g, 42.2 mmol) in THE (400 mL) were

Br

H N Y

\

To a solution of '?—azaind.ole_(s g, 42.2 mmol} in THF (400 mlL) were
added first the solid !\I—bromoéuccinimide (8 g, 45.0 mmol) then 20 drops of conc.
sulfuric acid at room tempefature. While stirring some suspension was formed
during 2 days. The mixture was diluted with saturated ammonium chloride

15 solution and the two layers were separated. The aqueous layer was extracted

with ethyl acetate (4X150 mL}. The combined organic extracts were washed with
'brine solution and dried over anhydrous magnesium sulfate. Filtration of the
drying agent and removal of the solvent under the vacuum gave the crude yellow
solid. This solid was dissolved in ethyl acétate (~100 mL) at hot condition and

20 then stored in the refrigerator overnight. The solids were collected by filtration

and washed with ethyt acetate. After drying in ait, 6.2 g (75% yield) of 3-bromo-

~ 1H-pyrrolo[2,3-bpyridine was isolated as an yellow solid: EI-HRMS m/e calcd for

C,HsBrN, (M*) 195.9636, found 195.9636.



added first the solid N-bromosuccinimide (8 g, 45.0 mmol) then 20 drops
of conc. sulfuric acid at room temperature. While stirring some
suspension was formed during 2 days. The mixture was diluted with
saturated ammonium chloride is solution and the two layers were

wé?&%@iﬁ}% The aqueous layer was extracted with ethyl a%@%ﬁﬁm%oz
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mL). The combined organic extracts were washed with brine solution and
dried over anhydrous magnesium sulfalé Filtration of the drying agent

and removal of the solvent under the vacuum gave the crude yellow solid.
This solid was dissolved in ethyl acetate (-100 mL) at hot condition and 20

en stored.in th rigerator Qvernight. The sqlids were collected by

B L T o e R AP GO e &1 6.2 0 (7%
yield) of 3-bromo 1 H-pyrrolo[2,3-b)pyridine was isolated as an yellow
solid: EI-HRMS m/g,calcd for C7H5BrN2 (M") 195.96386, found 195.9636.
WO 2006/040049 P{T/EP2005/010702 -17 b) Pr@p ation of 1
H-pyrrolo[2,3-b]pyridindr3-Sarbaldehyde. H Br O HMH<sTe a
suspension of 3-br > pyrrolo[2,3-b]pyridine (9. 50.0 mmol) in
THE (300 ml-) was added dropwise a 2.5M solution ofin-bityllithium in
hexanes (42 mL, 105.0 mmol, 2.1 equiv.) at -70C. The temperature of the
reactionTmiatsuspeasioni 56 G foreGOC 1t ppgdivieaidifinriding (9e8561550.0

I ' i r.sluti I lowed to.
g 2 SN e S R
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dinsitby|fobtnasides(Fafsadlto 19O mmaj)ti?FTdd%iﬁaﬁ anl)iesraddeslear

t iqn. the mixture was allowed to warm to room

o R R AR R gy -

I8 stedngrarmerrhethiBRde Sormiraddand twa thipclemperatus. Again,
sepaiptac Wae savieaus lavecwng axdshaien M@]@Hﬁp{tmﬁai&%&é@mg
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was allowed to warm to room temperature and stirred for 15 h. Then, the mixture

was diluted with saturated ammonium chioride solution and the two layers were
separated. The aqueous layer was extracted with ethyl acetate (2X150 mL). The
combined organic extracts were washed with brine solution and dried over

- anhydrous magnesium sulifate. Fiitration of the drying agent and removal of the

solvent under the vacuum gave the crude brown solid which was dissolved in
ethy! acetate (~70 mL) at hot condition and then stored in the refrigerator
overnight. The solids were collected by filtration and washed with ethyl acetate.
After drying in air, 6.05 g (83% vield) of "!prrroio[z,S—b]pyridine-s—carbaldehyde
was isolated as an yellow solid: EI-HRMS m/e calcd for CaHsNoO (M*) 146.0480,
found 146.0478.

) One step preparatibn of 1H-pyrrolof2,3-b]pyridine-3-carbaldehyde.

N
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anhydrous magnesium sulfate. Filtration of the drying agent and removal
of the solvent under the vacuum gave the crude brown solid which was
dissolved in ethyl acetate (-70 mL) at hot condition and then stored in the
refrigerator 20 overnight. The solids were collected by filtration and

whashedsyith ethyl acetate. After drying in air, 6.05 g (83%Iy(i:e[l 9({0}/0 1702

H-pyrrolo[2,3-b]pyridine-3-carbaidehyde was isolated as an yellow soli
EI-HRMS We calcd for C8H6N20 (M+)1846.0480, found 146.0478. 25 c)
One step preparation of 1 H-pyrrolo[2,3-b]pyridine-3-carbaidehyde. H O
H N H N WO 2006/040049 PCT/EP2005/010702 -18 To a suspension of
1 H-pyrrolo[2,3-b]pyridine (11.80 g, 100 mmol) in water containing 33%
acetic adifl &206peOsRAPAdberyFellhathlpyridiee-Ahie 1609 gymedin
W@Dé&ﬁ@ﬁﬁhé@@%@éﬁ@-aﬁmm M@M@%&%Qtﬂ@@ﬁé&(@hme
?j%h tem %ature and stlrr%g forrl h. Then, the geacnon m%%Jc{g V‘ﬁ%-mo"c
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with saturated sodium hicarbonate solution slowly. After neutralization,

tRESEEHTOR AR5 RMLEE S 4 Baalin A e WAL IRG\ARE RrEsk has
diysegl withinvater 58580 )yiehd3 efablthen neutralized with saturated sodium

RS 8 e ol o

siEpiearid srasherisienaseyi-AliangninmiRditnths 8- B3ke/ield RHZF
N2 Seid, 8-blpyridind3-Sarbaldehyde was isclated as a white solid: EI-HRMS
mfe calcd for CgHeNO (M™) 146.0480, found 146.0478. -

d) Préparation of 2-(thiophen-2-yl-methyl}-amino}-thiazol-4-one.

| : @J'NHz e
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S

To a suspension of thiophen-2-yl-methylamine (22.63 g, 200 mmol) and
Rhodanine (13.32 g, 100 mmol) in acetonitrile (200 mL) was added

_diisopropylethylamine (DIPEA) (34.8 mL, 45.0 mmol) at room température. Then, .

‘within 2 min it gave a clear solution and this solution was cooled to 0°C. To this,
mercuric chloride (27.15 g, 100 mmol) was added in three portions within a
period of 15 min. After addition, the suspension was aliowed tc warm to room
temperature and stirred for 2 days. The resulting black solids were filtered
through a plug of celite and washed with dichioromethane (500 mL) and
-methaho_! (1.0 L). The combined solvents were removed under the vacuum.and
the crude residue was dituted with waier (250 mL) and ethyl-acetate (250 mL.).
The two layers were separated and the aqueous fayer was extracted with
dichloromethane (2X250 mL). The two 'organic extracts were washed separately
with brine solution and dried over anhydrous magnesium sulfate. Filtration of the
drying agent and removal of the solvent under the vacuum gave the crude solfid.



S S To a suspension of thiophen-2-yl-methylamine (22.63 g, 200 mmol)
and Rhodanine (13.32 g, 100 mmol) in acetonitrile (200 mL) was added
diisopropylethylamine (DIPEA) (34.8 mL, 45.0 mmol) at room
temperature. Then, 20 within 2 min it gave a clear solution and this

wf')oib‘&i;‘?oq Wgs cooled to OC. To this, mercuric chloride (27.1‘5& _ 9"%@)2
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20

was added in three portions within a period of 15 min. After addition, t
suspension was allowed to warm to root% - temperature and stirred for 2
days. The resulting black solids were Liltered through a plug of celite and
wHEhEd MR RIURRABREIRATE BUHIR 1 'S AidiRbRor¢lie G fHaen
coonbihiect s hedrigs avizneonemoybt Theenlide waca uwilaciddibg fillvaien and
resi I ith-wate -ethyl s .»JThe
R A AL e o
dIENRRBRRet TR soniRe)-thisealvb g avae Salaled FcreviigREYPPhoUS
sefiaratel AV frineasaiute CanghdDed (ST 20Ny ove SomegRe2i0083,
sulfate. Filtration of the 30 drying agent and removal of the solvent under
the vacuum gave the crude solid. WO 2006/040049 PCT/EP2005/010702

18 Thi%ﬁ@iaiiwaﬁf(ﬁqwdveﬂdﬁ' m@,eiﬁ%fﬁwg[%w-mmz}ﬁgmﬁﬁgand
then stored in the refrigeratar overnight. The solids were collected by
fﬁ@gﬁghegﬁ%'{’\}/vrgs u[@é)rv%l "%@I'é éaczeé}é itfiI&: After drying in air, 12.32 g
(58% yield) of 2- [(thiophen-2-yl methyl)-amino]-thiazol-4-one was isolated
as a white amorphous s sglidzEI-HRMS m/e calcd for CjH8N20S2
(M+).212.0078, found 212.0083. e) Preparation of.p-[1N1_-©

H-pyrrolo[2,3-b]pyridin-3-yi) yIidW,o A
NO N-g/THN S°

methyl)-amir‘i@ -thi -4-oneﬁ

D——/s e Y
N
H

5

Te a suspension of 2-[(thiophen-2-yl methyl)-amino]-thiazol-4-one (225
mg, 1.06 mmol) and 1 H-pyrrolo{2,3-blpyridine-3-carbaldehyde (193.6 mg, 1.35
-mmol) in toluene (2 mL) in a microwave tube was added benzoic acid (13 mg,
0.11 mmol) and piperidine (11 ul, 0.11 mmol} at room temperature. The
microwave tube was sealed and heated to 150°C in a closed microwave for 1 h.
Then, the mixture was cooled to room temperature and diluted with toluene. The
sofids were collected by filtration and washed with toluene. After drying in air,
330 mg (91.5% vield) of 5-{1-(1H-pyrrolo[2,3-bjpyridin-3-yl}-meth-(Z)-ylidine}-2-
[{thiophen-2-yl methyl}-aminol-thiazol-4-one was isolated as a off-white solid: mp
243-246°C; HRES(+) m/e calcd for Cigh1aN4OS, (M+H)* 341.0526, found
341.0528,
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“methyl ether (10 mL). The resulting solids w&fe c

10 To a suspension of 2-[(thiophen-2-yl methyl)-amino]-thiazol-4-one (225
mg, 1.06 mmol) and 1 H-pyrrolo[2,3-b]py6dine-3-carbaldehyde (193.6 mg,
1.35 mmol) in toluene (2 mL) in a microwave tube was added benzoic
acid (13 mg, 0.11 mmol) and piperidine (11 uL, 0,11 mmol) at room

w@%?&é?&b’ﬁa The microwave tube was sealed and heatedgde}al6o i &702

closed microwave for 1 h. Is Then, the mixture was cooled to room
temperature and diluted with toluene.ﬂ?ﬁe solids were collected by
filtration and washed with toluene. After drying in air, 330 mg (91.5%
yield) of 5-[1-(1 H-pyrrolo[2,3-b]pyridin-3-yi)-meth-(2)-ylidineJ-2-

%75;22 yi methyl)-amino]-thiazol-4-one was isolated as a off-white
p 243-246C; HRES(+) mbe calcd for C15H12N40S2 (M+H)+

?ﬁéﬁ%@é@%ﬁz M ROEA GRS BHERRIN AR

3 Rariag Z HseXEfthiophen-2-y! methvO-
amlnol thlazol 4-one hydrochlorlde satHNO NN HN HC] sToa
suspension of 5-[1-(1H-pyrrolo[2, BJPIpyrlN - -meth-(Z)-ylidine]-
2-[(thiophen-2-y1 methyl)-amino]-tin “4-ohe (50 mg, 0.15 mmol) in
methanol (2 mL) was adde ise th lahlorosilane (19 uL, 0.15
mmol) at room tempera The mixture gavela clear solution after 1 h
and stirred for another 2 io h. Then, the mixturg:was.diluted with t-butyl
Iec\e by filtration and
washed with (-butyl methyl ether. After dryingna-ai, 40-mg (73% yield) of
5-[1-(1H-pyrrolo[2,3-blpyrdin-3- yI) -meth-(2)- ylﬂjlne] ﬁ-[(thlophen 2-yl
methyl)-amino]-thiazol-4-one as.hydrochloride salt V\Ilda(%

To a suspension of 5-{1-{(1H-pyrrolof2,3-blpyridin-3-yl)-meth-(Z)-ylidine}-
2-{(thiophen-2-yl methyl)-amino}-thiazol-4-6ne (50 mg, 0.15 mmol) in methanol (2
mL) was added dropwise trimethylchlorosilane (19 uL, 0.15 mmol} at room
temnperature. The mixture gave a clear solution after 1 h and stirred for another 2
h. Then, the mixture was diluted with £butyl methyl ether (10 mL). The resuiting
solids were collected by filtration and washed with t-butyl methyl ether. After
drying in air, 40 mg (73% yield) of 5-[1-(1H-pyrrolo[2,3-blpyridin-3-yl)-meth-(Z)-
ylidine}-2-{(thiophen-2-yl methyl)-amino]-thiazol-4-one as hydrochloride sait was
isolated as an amorphous solid; HRES(+) m/e caled for GigH12N40S2 (M+H)"
341.05286, found 341.0528.

- Example 3

- 2-(2-Hydroxy-1-{R)-phenyl-ethylamino)-5-{1-(1H-pyrrolof2,3-blpyridin-3-yl)-meth-
{Z)-vlidinel}-thiazol-4-ong
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isolated as an amorphous solid: HRES(+) We calcd for CL6H12N40OS2
(M+H)+ rs 341.0526, found 341.0528. Example 3
2-(2-Hydroxy-1-(R)-phenyl-ethylamino)-5-f 1-(1 H-pyrrolof2
3-blpyridin-3-yf)-meth- (Z)-vlidinel-thiazol-4-one HN O SHO HN 20 WO
2006/040049 PCT/EP2005/010702 -21 a) Preparation of
-(’f%?f—“t’i’j‘/%iroxy-l -phenyl-ethylamino)-thiazol-4-one. NHfCﬁ@Péq(ﬁ{?ﬁBZ
N_S S HO To a suspension of (R)-(-}-2tphenylglycinol (15.34 g, 111.82
mmol) and s Rhodanine (14.65 g, 110 mmolz in acetonitrile (200 mL) was
sl Suepmrationzs 2424 B) TydrmmdnphedmtiviapirgiaRiastletofave a
clear solution within 2 min and this solution was cooled to OC. To this,
mercuric chloride (31.22 g, 115 mmol) was added in three portions within
a period of 15 min. Aftef_additiogy the suspension was allowed to warm to
room temperature and d_fdr 22days. io The resulting black solids were
filtered thppugh a plug ofe€lite gnd washed with dichlgomet: (500
mL) and ol (1.0 L). Theccombined solvgnigwerg Tgno ed under
the vacaym and t ' was Uilute
ethyl acetate (250 mL). The two layers were separa e and the aqueous
layer was extracted with dichloromethane (2X250 mL). The two organic
extracts 1s were washed separately with brine solution and dried over
anhydrouio a suspension of (R)-(-)-2-phenylglycinol (15.34 g, 111.82 mmol) and
Rhodanine (14.65 g, 110 mmol) in acetonitrife (200 mL) was added DIPEA

(20.03 mL, 115 mmol) at room temperature. Then, it gave a clear solution within

2 min and this solution was cooled to 0°C. To this, mercuric chloride (31.22 g,
115 mmol) was added in three portions within a period of 16 min. After addition,
the suspension was allowed to warm to room temperature and stirred for 2 days.
The resulting black solids were filtered through a plug of celite and washed with
dichloromethane (500 mL) and methanol (1 0 L). The combined solvents were
removed under the vacuum and the crude residue was diluted with water (250
mL) and ethyl acetate (250 mL). The two layers were separated and the aqueous
layer was extracfed with dichloromethane (2X250 mL). The two organic extracts
were washed separately with brine solution and dried over anhydrous
magnesium sulfate. Filtrafion of the drying agent and removal of the solvent
under the vacuum gave the crude yellow solid, This solid was dissolved in
acetonitrile {(~100-mL) at hot condition and then stored in the refrigerator
overnight. The solids were collected by filtration and washed with cold _
acetonitrile (20 mL). After drying in air, 12.99 g (50% yield) of 2-(2-(R)-hydroxy-1-
phenyl-ethylamino)-thiazol-4-one was isolated as a white amorphous solid: El-
HRMS m/e caled for CyiH1aN20,S (M-H:0) 218.0514, found 218.0511.

b) Preparation of 2-(2-hydroxy-1-(R)-phenyl-ethylamino)-5-{1-(1H-pyrrofo{2,3-
blpyridin-3-yl}-meth-(Z)-ylidine]-thiazol-4-one.



magnesium sulfate. Filtration of the drying agent and removal of the
solvent under the vacuum gave the crude yellow solid. This solid was
dissolved in acetonitrile (-100 mL) at hot condition and then stored in the
refrigerator overnight. The solids were collected by filtration and washed
withealdeess acetonitrile (20 mL). After drying in air, 12.99 g«&93a- Yl &0z
2-(2-(R)-hydroxy-1- phenyl-ethylamino)-tpiazol-4-one was isolated as a
white amorphous solid: EI- HRMS m/e"(%aléd for C'"H12N202S (M-H20)
218.0514, found 218.0511. b) Pregparation of
2-(2-hydroxy-I-(R)-phenyl-et ino)-5-[1-(1H-pyrrolo[2,3- 25
b]py(din-3-yl)-meth-(Z)-ylidinej-t
PCT/EPZOOSﬁ'g)_lg =22-HO
N To pensi 2-(2-(R)-hydroXy/ i
(100 Mag;/0.43 mmol) and 1 H-pyrrolo[2,3-b]pyridine-3téarbaldeksd
mg, 0.53 mmol) in toluene (2 mL) in a microwave tube was add N
benzoic acid (5.2 s mg, 0.043 mmol) and piperidine (4.3 uL, 0.043 mmol)
at room temperature. The microwave tube was sealed and heated to

150C in A%fosuspemsiolalefsr®hhverey-tahankbethwagksirthiagel-4-one
ro0 tegppetatunacindrailuiegwitic Eppy Finesslidabhuciersakected byg,
filtrati hed wi luene, Af ing.in air 87.5% .
) e A AR G b B 2
5 pgyaolefA3mIpotidndRiprisiR-(FRidiR4Bisyprl dreraterpeteias The
anicrelaveseiiss Wik 3b418d And iHBdsd 1o Mshea R Idsd@ hicidavwe for 1 h.

+ 1 . . L
(M\ew the mixture was cooled to room temperature and diluted with toluene. The

solids were collected by filtration and washed with toluene. After drying in air,
135 mg (B7.5% vield) of 2-(2-hydroxy-1-(R)-phenyl-ethylamino)-5-{1-(1H-

10 pyrrolof2,3-blpyridin-3-yl)-meth-(Z)-ylidine]-thiazol-4-one was isolated as an
yellow solid: mp 317-319°C; HRES(+) m/e caled for C1eH12N4082 (M+H)*
365.1067, found 365.1070.

Example 4

15 2-(3-Chioro-4-flugrobenzylaming)-5-1-(1H-pyrrolof2.3-blpyridin-3-yl)-meth-(Z)-
vlidinel-thiazol-4-one '

Cl HNO

F S5y
/l\
N

20 a) Preparation of 2-(3-chloro-4-fluorobenzylamino)-thiazol-4-one.
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365.1067, found 365.1070. Example 4 15
2-(3-Chloro-4-fluorobenzylamino)
5-f1-(1H-pyrrolof2,3-bloyridin-3-vf-meth-(Z)- ylidinel-thiazol-4-one C1 H N
O F SHN 20 a) Preparation of
-(3-chloro-4-fluorobenzylamino)-thiazol-4-one. WO 2006/

MO EPYY05/010702 -23- CIHF2CIHN O NONi s::g%&%d”%ﬁﬁs"?%’"’é“
suspension of 3-chloro-4-fluorobenzylaiine (2.5 g, 15.66 mmol) and
Rhodanine (2 g, 15 mmol) in acetonitrile (50 mL) was added DIPEA (5.57
s mL, 32 mmol) at roomiemperatyre. Then, this solution was cooled to 0C

and mercuric chlorid ‘@ 16 nmol) was ggded in two pogtiongywithin
a period ﬁf 1Q+min. Afte dition, the suspensidpwas al r'warm to
roongteghpefature_and stirred for The 3

ack'sehds were
filtered trgough a plug of celite and washed with\diehloromethane (200
mL) and methanol (500 mL). The to combined solvents were removed
under the vacuum and the crude residue was diluted with water (150 mL)
and ethyl acetate (150 mL). The two layers were separated and the
aqueous.layer was extracted with ethyl a J I |
combine LU oS a PSR R g, 10 oy
iy froodamiagri@au b some irageieside 40 dMayasyidehBiRb (@b 7
ofihesssmatiphbAbrRiaperataeey apenmiga weilaionf walidsoldteroootdingd
BiEreti Aot (h525!98 MRS e AaAEY A BB AR BT S o of

10 min. After addition, the suspension was allowed to warm {o room temperature

and stirred for 2 days. The resulting black solids were filtered through a plug of
celite and washed with dichloromethane (200 mL) and methanol (500 mL.). The
‘combined solvents were removed under the vacuum and the crude residue was
diluted with water (150 mL) and ethyl acetate (150 mL). The two !ayers'were
separated and the aqueous layer was extracted with ethyl acetate (2X100 mL).
The combined org_anic extracts were washed with brine solution and dried over
anhydrous magnesium sulfate. Filtration of the drying agent and removal of the
partial solvent under the s}acuum gave lot of solids. After cooling in the
refﬁgeraior, the solids were collected by filtration and washed with cold ethy!
acetate. After drying in air, 2.5 g (64% yield) of 2-(3-chloro-4-fluorobenzylamino}-
thiazoi-4~one was isolated as a white amorphous solid: EI-HRMS m/e calcd for
C1oHaCIEN,OS (M*) 258.0030, found 258.0029.

b} Preparation of 2-(3-chloro-4-fluorobenzytamino)-5-{1-(1H-pyrrolo[2,3-
-blpyridin-3-yl)-meth-(Z}-ylidine]-thiazol-4-one.




acetate. After drying in air, 2.5 g (64% yield) of
2-(3-chloro-4-fluorobenzylamino)- thiazol-4-one was isolated as a white
amorphous solid: EI-HRMS m/e calcd for C10HBCIFN20S (M+)
258.0030, found 258.0029. 20 b) Preparation of

waddrehlgsgr4-fluorobenzylamino)-5-[1-(1 H-pyrrolo[2,3-  pormpa00sm16762

10

i5

b]pyridin-3-yl)-meth-(Z)-ylidine)-thiazol-4-one. HOclHN O CIFs F%~ N
SHN~I\ HN WO 2006/040049 PC’T%PZOOS/OlO?OZ -24Toa

suspensifl Ok 2s3sehI] I ARANAVIRIDIBREIRIAZ AL RIS LG8 (100
0.39 mmol) and H-n%!rrolo 2,3-b P ridine-3-carbaidehyde (71 mg, 0.48

il 1Y (RS YK Pl oAy EiNse R Rt HE (705 R 8 8

mgndd) 39 toioenl} £xdhpiteridinedSsave (ube 3 snmddhbenanideip édcture,

DS MNERYRYDIMARINETSBAUE Db IRAIES 50 LR BGARES The

microwave for 1 'h. Then, the mixture was cooled to room temperature

JRIFaNRNE WhE Whseiralehanddirpisidr IaNECR @ SiPRrFmis Quave for 1 h,
washedheithitaluenasAltelal ynedmasmpda g @/diisid) with toluene. The

-(3-chloro-4-fluorohenzylamino)-5+[1 -(1H- i
S L, e g
sbidl eI B16eddodt 2-RENOrp-WHuarhe iy R8I RADS DHmMFYR[2,3-
IRpRATaQUNE e GBZP4EdinEXRRBIR-B-848 was isolated as an yellow solid; mp

s R ko (V) 3879427, foved

(387.0477.

Example 5

2-{(1R,25)-2-Phenvi-cyclopropviamino)-5-{1-(1H-pyrrolo[2.3-blpyridin-3-yl)-meth-
(Z)-vlidinel-thiazol-4-one '

20



HS N H N a) Preparation of 2-((1

R,2S)-2-phenyl-cyclopropylamino)-thiazol-4-one. o NHz HCIN SSY SH
20 WO 2006/040049 PCT/EP2005/010702 -25 To a suspension of (1
R,2S)-2-phenyl-cyclopropylamine hydrochloride (0.85 g, 5 mmol) and

. “vg@ﬁ nine (0.68 g, 5 mmot) in acetonitrile (20 mL) was adgled, DIPEA. o0,
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r%‘f_o,migs mmol) at room temperature. Then, this solution was cooled
to OC and mercuric chloride (1.35 g, 5 ™fl) was added in two portions 5

within a period of 10 min. A ition, the suspension was allo )
war to TG TEHEIER 7 Ut Home ke LT ey oride
s{i8s weseritelednthRivglarinsig. 68 celiteranchiasketpniiticethgIrakk s
(RORALHPES EORPMMWAS FRMAVETSHIHREMSYACKENMTRS, e @dideon was
residue was diluted with water (100 ml_g and ethyl acetataég({lOQ % Th&0
BT (oCr B R TP o SRV (e P ptions
etfbimia_cmm&c@)ﬁfl1@Dmm_)AmheactMiﬁbmedeosgan¢m9@mmas Flioreerydgmedm to
W, r : I nes| -
RATEnFAGR B S i SRR R e e
viveushgnnbiaef calir 2ediwasherivith e B Arriae G L: BibegRivent was
sii&a;g@dﬁ@iummmmmaghud@mmmﬁd@mm&ﬁ@m)mmm1oo
R.23)-2-phenyl I lamino)-thi -4- '
M T IR P BB A acus
2By ewes foxrrEsbvwiteethyl aelgie 4881 Q4 miy1 The combined organic

Ref PRy higtiearannlsans @bftidn(ardayeoloi23anhydrous magnesium

DR Eans T (RY WidineLauesld v oPile NoRlent under the
vacuum gave the crude residue which was purified by uéing a Biotage silica gel
column chromatography to obtain 0.474 g (42% yield) of 2-{(1R,25)-2-phenyl-
cyclopropylamino)-thiazol-4-one was isolated as a white amorphous solid: £l-
MRMS m/e calcd for CyaHiaN,0S (MF) 232.0670, found 232.0665.

b) Preparation of 2-({1R,28)-2-phenyl-cyclopropylamine)-5-{1-(1H-pyrrolof2,3-
blpyridin-3-yl)-meth-(Z)-ylidine}-thiazol-4-one

Ao,

o ' | =

”’N—(j }. .

Hog ;’ l\
' H

To a suspension of 2-((1 R,2S)—2~phen_yi-cyclopropy!amino)‘—thiazol%-:onga
(225 mg, 1.06 mmol) and 1H-pyrroio[2,3-b]pyridine-3-carbaldehyde {193.6 mg,
1.35 mmol} in toluene (2 mL) in a microwave tube was added benzoic acid (13
'mg, 0.11 mmol) and piperidine (11 uL, 0.11 mmol) at room temperature. The
microwave tube was sealed and heated to 150°C in a closed microwave for 1 h.
Then, the mixture was cooled to room temperature and diluted with toluene. The
| solids were collected by filtration and washed with toluene. After drying in air,



N-<, \(NINHS\ NOHHS~/" HN 20 To a suspension of 2-((1
R,2S)-2-phenyl-cyclopropylamino)-thiazol-4-one (225 mg, 1.06 mmol)
and 1 H-pyrrolo[2,3-b]pyridine-3-carbaldehyde (193.6 mg, 1.35 mmol) in
toluene (2 mL) in a microwave tube was added benzoic acid (13 2s mg,

wo 2dosnaaed) and piperidine (11 uL, 0.11 mmol) at room tempeigtesessiigroz
microwave tube was sealed and heated to 150C in a closed microwave for
1 h. Then, the mixture was cooled tor 8B temperature and diluted with

A e T e
(permiaiRidtrridinrbaiethikinitinaitirradmntonss selated as 3 dark
B ELIROIRY ddB-SraPone RER)-y ialin ehibipice | pngvasigulatgt as a

d%%‘%@gv% c%é?ﬁ?%%ﬂOC; HRES(+) We calcd for C20H16N40S

ound-361.1122. s Example 6
5 2-(1-(R)-Hydroxymethyl-2-methylpropylamino)-5-(1-(1 H-pyrrolof 2
3-b%§ﬁridin-3- yl)-meth-(Z)-vlidinel-thiazol-4-one HN O S\ HO HN.10 a)
of 2-(1

(R? droxymethyl-2- methyIPropyIamlno) -thiazol-4-one.
2-(1-(R)- Hvdroxvmethvl-?.«me hylpropylamino}-5-[1-(1H- pvrrolo[2 3-blpyridin-3-

yli-meth-(Z)-viidine]-thiazol-4-one

s
N~

5

s

=%
HO N
| NN

10

a) Preparation of 2<(1-(R)-hydroxymethyl-2-methylpropylamino)-thiazol-4-one.

S:\/Nj ~ HO “"HS

HO

15 To a suspension of (R);vaiinol (1 g, 9.69 mmol) and Rhodanine (1.3 g,
9.69 mmol) in acetonitrile (40 mL) was added DIPEA (5.06 mL, 29 mmol} at room
temperature. Then, this solution was cooled to 0°C and mercuric chiotide (2.72 g,
10 mmol) was added in two portions within a period of 10 min. After addition, the
su‘spehsion was allowed to warm 1o room temperature and stirred for 2 days. The

20 resulting black solids were filtered through a plug of celite and washed with ethyl
acetate (500 mb). The filtrate was removed under the vacuum and the crude
residue was diluted with water (100 mL) and ethyl acetate (100 mLj. The two
layers were separated and the aqueous layer was extracted with ethyl acetate
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HN"OH>NOHONS /1T SHO 15- To a suspension of (R)-valinol (1
g, 9.69 mmol) and Rhodanine (1.3 g, 9.69 mmol) in acetonitrile (40 ml-)
was added DIPEA (5.06 mL, 29 mmol) at room temperature. Then, this
solution was cooled to 0C and mercuric chloride (2.72 g, 10 mmol) was

W%dg%g 0%‘%0 portions within a period of 10 min. After add'“%ﬁﬁﬁzoasmumz

suspension was allowed to warm to room temperature and stirred for 2
days. The 20 resulting black solids wer@7filtered through a-plug of celite
and washed with ethyl acetate (500 mL). The filtrate was removed und

R G ARG SRR AR S RER AR GALAF OO A9 ieF 2n
elivd acetaiarideusnaghesivm fayete \Witeatiepaiateddivitigregaguantis

layer was extrac ith eth

SO z*izé‘&%@éfﬁvﬁ% com%?né‘e%é’%‘?;:nvé“mé‘éP“”f*ed
\presingshBiptenn Blline eolcobimman@RYVEPar Y aig RRhadtave vield)
iR Fitsireghibg rﬁﬂﬁﬂe@@ﬂm@wﬁﬂwma@bm@m\mg isdatcthes a

aﬁ%%im R %ﬁ%ﬁ%b o Tl T 208 A8

Zc(ﬂnd:@'é}ﬂy@ifﬁﬁymethyl 2- methylpropylamlno) -thiazol-4-one was isolated
as a white amorphous solid: EI-HRMS m/e calcd for CBH14N202S (M+)
202.0776, found 202.0778. b) Preparation of

2]1- Wﬂwdﬂo’“}mﬁEFWGB)m?“‘?WMﬁﬁrm)aglfp(quammo) -5-[1-(1H-
AR 3 BipyraiR S HiRBrHiAa0k-drene H. O N NON O

HO

R

4
HO N
: H

To a suspension of 2-(1-(R)-hydroxymethyl-2-methylpropylamino)-
thiazol-4-one (70 mg, 0.35 mmol) and 1H-pyrrolof2,3-bJpyridine-3-carbaldehyde
(63 mg, 0.43 mmol) in toluene (700 ul) in a microwave tube was added benzoic
acid (4.3 mg, 0.035 mmol) and piperidine (3.5 ul, 0.035 mmol) at room
temperature. The microwave tube was sealed and heated to 150°C in a closed
rﬁicrowave for 1 h. Then, the mixture was coole_d to room temperature and
diluted with toluene. The solids were collected by filtration and washed with

toluene. The resulting solids were treated with dichloromethane and methanol to
remove some color and other impurities. Filtration of the solids and drying in air '
afforded 14 mg (36.7% yield) of 2-(1~(R)-hydroxymethyl-2-methylpropylaminc)-5-

EA (1H pyrrolof2,3-b]pyridin-3-yl)-meth-(Z}-ylidine}-thiazol-4-one as an yellow
solid: mp 269-271°C; HRES(+) m/e calcd for C1gH1aN402S (MY) 331.1223, found
331 1226.



HN SHO HONN To a suspension of
2-(1-(R)-hydroxymethyl-2-methylpropylamino) thiazol-4-one (70 mg, 0.35
mmol) and 1 H-pyrrolo[2,3-b]pyridine-3-carbaldehyde 15 (63 mg, 0.43
mmol) in toluene (700 ulL) in a microwave tube was added benzoic acid

wé%%c!]ﬁ%e?gc’% mmol) and piperidine (3.5 uL, 0.035 mmol) g¢-ta@Ahes/e16702
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temperature. The microwave tube was sealed and heated to 150C in a
closed microwave for 1 h. Then, the mi&ture was cooled to room
temperature and diluted with toluene. The solids were collected by

nd washed with 20 toluene. The resulting solids were"treated
with dlchloromethane and methanol to remove soime color and other

=Dy ¥
-(1H-pyrrolo[2,3-b]pyridin-3-yl)-meth-(Z)-ylidine]- thlazol 4-one as an
yellow solid: mp 269-271C; HRES(+)m/e calcd for C15H18N402S (M+)
331.1223, found 25 331 1226 WO 2006/040049 PCT/EP2005/010702

blpyrldlne -3- ylmethylehe)
thiazol-2- ylamlnol -2- (R) P

a) Preparation of. acetic acid 2—{4~oxo-4,5—d§hydro-wthiazgl—2—ylamino}~2~(R)-
phenyl-ethyl ester.

P - O

)‘-—*o

To a solution of 2-(2-{R)-hydroxy-1-phenyl-ethylamino)-thiazol-4-one

- (6.37 g, 26.9 mmol) in dichloromethane (200 mL) were added triethylamine (7.52

ml, 54 mmol) and then, acetyl chioride (2.3 mL, 32.28 mmol) at 5°C. After
addition, the solution was aliowed to warm to room temperature and stirred for 2
days, This solution was transferred to a separatory funnel and washed with brme
solution and dried over anhydrous magnesium suifate. Filtration of the drying
agent and removal of the solvent under the vacuum gave the crude yellow ol

-which was purified by using a Biotage (40 m) silica gel column chromatography
to afford 4.6 g (61.5% yield) of desired acetic acid 2-{4-oxo-4,5-dihydro-thiazol-2-
ylamino}-2-(R)-phenyl-ethyl ester as a white amorphous solid: ES-LRMS m/e
caled for CiaH14N203S (M) 279.33, found 279.1.



wgtﬁnr%%"fg?“ﬁ days. This solution was transferred to a separatory funne
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S S HO 10 To a solution of
2-(2-(R)-hydroxy-Il-phenyl-ethylamino)-thiazol-4-one (6.37 g, 26.9 mmol)
in dichloromethane (200 ml-) were added triethylamine (7.52 mL, 54
mmol) and then, acetyl chloride (2.3 mL, 32.28 mmol) at 5C. After
addition, the solution was allowed to warm to room temperla} e az'ﬂgs;elmoz
and washed with brine 15 solution and zltied over anhydrous magnesium
sulfate. Filtration of the drying agent and removal of the solvent u (g?er_the
WcRmepgsatiome Plide el oiﬁ%ichgﬂfééoﬁﬁfﬁré%yﬂ%?ase{% ygdine-3-
(AR th e, e ashyans aharoRtganing 2 (loptongi Yo SSteyield) of
esired acetic acid 2-[4-ox0-4,5-dihydro-thiazol-2-
ylamino]-2-(R)-phenyl-ethyl ester asia white amorphous solid: ES-LRMS
We 20 calcd for C13H14N203 ) 279.33, found 279.1. WO
2006/040049 PCT/EP2005/01.070 Preparation of, acetic 20id

2-[4-0x0-5-(LH#: 3,b]pyridiNe-al N—¢
ylme 4,5-gihydro-thiazol-2-WlamMo)-2- '@- ethyi'e
HN O N---~THSNYSYT O ONNI sTo a suspgnsion of

acid 2-[4-ox@4,5-dihydro-thiazol-2-ylamino]-2- (R)-phen@yl esterfj(40
e [

mg, 1.43 mmo¥Fénd 1 H-pyrrolo[2,3-b]pyridine-3- carbaldehyde (7{}’.3
0.53 mmol) irl toluene (5 mL) in a microwave tube was added benzoic
acid (17.64 mg, 0.144 mmol) and piperidine (14.5 uL, 0.144 mmol) at
room temperature. The microwave tube was sealed and heated to

To a suspension of acetic acid 2-{4-oxo-4,5-dihydro-thiazol-2-ylamino}-2-
(R)-phenyl-ethyl ester (400 mg, 1.43 mmol) and 1H-pyrrél-o[z,3~b}pyri_dine—8~
carbaldehyde (77.3 mg, 0.53 mmol) in toluene (5 mL) in a microwave tube was
added benzoic acid (17.64 mg, 0.144 mimol) and piperidine (14.5 ul, 0.144
mmol) at room temperature, The microwave tube was sealed and heated to
150°C in a closed microwave for 1 h. Then, the mixture was cooled to room
temperature and diluted with foluene. The solids were collected by filtration and
washéd \&ith toluene and dichloromethane. After drying in air, 313 mg (563.6%
yield) of acetic acid 2’—{4—0)(0«5—(1H—pyrrcilo[z,s-,b]pyridine~3—yimethytene)~4,5-
-‘dihydro¥'thiazo!~2-ylamin0]—2~(R)-_pheny}—-ethyl- ester was isolated as a white solid:
mb_ 243.7-246.8°C; HRES(+) m/e calcd for Ca1HigNiO3S (M+H)* 407.1173, found
407.1172.

Example 8

2:(2:Chlorobenzylamino}-5-[1 -{1H-pyrrolo[2,3-blpyridin-3-vyi)-meth-(2)-ylidinel-

thiazol-4-one



(1H-pyrrolo[2,3,b]pyridine-3-ylmethylene)-4,5-
Wé# §ro ﬂ?l
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dichlorome

10 150C in a closed microwave for 1 h. Then, the mixture was cooled to
room temperature and diluted with toluene. The solids were collected by
filtration and washed with toluene and dichloromethane. After drying in
air, 313 mg (53.6% vyield) of acetic acid

PCT/EP2005/010702
azol 2-ylamino]-2-(R)-phenyl-ethyl ester was isolated as a white

solid: 15 mp 243.7-246.8C; HRES(+) n#é-calcd for C21H18N403S (M+H)*
407.1173, found 407.1172. Example 8 242
BhiBrepRiEiRR M| 25({10('&13%%5 PN IgIRARNA-30)-meth-(2)-Viidine)
20 thiazol-4-one HN O /\N S CI H N WO 2006/040049
PCT/EP2005/010202 -30 a) Preparatlon of
2-(2-chloro-benzylamino)-thig NHNHZ H N~O S==<CIN S S Cl
To a suspension of 2-chlorobe amine (7.88 g, 55 mmol) and o
Rhodanine (6. g;s &0 mmol) in d ?tonltrlle (150 mI- %E) A
(19.15 mls;:'l:% mol) at room tem en,{ solution
cooled to OC mercuric chloride (13.5 g, 50 mmo#=gas added in three
portions within a period of 15 min. After addition, the sugpension was
allowed to warm to room temperature and stirred for 3 days. The resulting

black salid e, éggr %ozt%a,& Abaiug A @%g@@@ﬁnﬁ&wﬁm

anol (500 mL).

mm&%we&qﬁm%@ﬁpgm%@ (150 mL) Pwas & a%ﬁgg SPER Bo.1s

mL, 110 mmol) at room temperature. Then, this solution was cooled to 0°C and

mercuric chloride (13.5 g, 50 mmol) was added in three portions within a period
of 15 min. After addifion, the suspension was aflowed to warm to room
temperature and stirred for 3 days. The resulting black solids were fittered
through a plug of celite and washed with dichloromethane (1 L) and methanal
(500 mL). The combined solvents were removed under the vacuum and the
crude residue was diluted with water (150 mL) and ethyl acetate (150 mL). After
shaking, lot of solids formed which was collected by filtration to obtain 1.25 g of
the desired product. Then, the two layers were separated and the ethyl acetate
layer was washed with brine solution and dried over anhydrous magnesium
sulfate. After filtration, the ethyl acetate solution was removed partially and then it
was stored in the refrigerator. The resulfing solids were collected by filtration to
afford 2.67 g of the desired product. Then, the aqueous layer was extracted with
dichloromethane (2X150 mL). The dichloromethane extracts were washed with
brine solution and dried over anhydrous magnesium sulfate. Filtration of the
drying agent and removal of the solvent under the vacuum gave the crude
residue which was purified by using a Biotage {40 m) silica gel column
chromatography to obtain 4.2 g (total product 8.12 g, 67.5% yield) of 2-(2-
chiorobenzylamino)-thiazol-4-one as a white amorphous solid: EI-HRMS m/e
caled for C1oHaCIN2OS (MH) 240.0124, found 240.0122.
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crude residue was diluted with water (150 mL) and ethyl acetate (150 mL).

After shaking, lot of solids formed which was collected by filtration to

obtain 1.25 g of the desired product. Then, the two layers were separated

and the ethyl acetate is layer was washed with brine solution and dried

over anhydrous magnesium sulfate. After filtration, the ethyl acetate
bCaips

The resulting solids were collected by fikgation to afford 2.67 g of the

desired product. Then, the aqueous layer was extracted with .

dithiBrerwsaiitne o x298-shigrabrraviammititrtraeielreraindidiasd -

witbig QA inRine i iniang-gried over anhydrous magnesium sulfate.

Filtration of the drying agent and removal of the solvent under the

vacuum gave the crude residue which was purified by using a Biotage (40

m) silica get column chromatogr@phy to obtain 4.2 g (total proq{uct 8124,

67.5% yield) of 2-(2- chlorobenzylami

amorphous sql@ﬁl S We
4 12

-thiazol-4,0ne as Mlt
icdfor C10 @.. DS (MY
240.0 foynd 2. WO 06/540049_PC FER2005/010702f -31
b) Preparation of -

i Z i AN
2-(2-chlorgpenzylamino)-5-(1-(1H-pyrrolo[2,3-bjpyridin-3-yl)- NN\ =
meth-(Z)-ylidine)-thiazol-4-one. H O ~IHN O N-~SJONN~N's SRTRN
s To a suspension of 2-(2-chlorobenzylamino)-thiazol-4-one (120 mg, 0.5
mmol) and 1 H-pyrrolo[2,3-bjpyridine-3-carbaldehyde (88 mg, 0.6 mmol) in

e oo Sle R a0 (5 18 80
mierel)arel thbepyraioia Stbibaridine Stedrtaldigde B8redrhiorowiva
farR8.18irs 11§ M DEHLB A MBSARROIRRALR I9MRJRBBRI A58 RND.06 mmol)

diluted with toluene. The solids were collected by fiItrati%n and washed
wartkginerRdinedR Suk &gﬁm& g} room tempetature. he microwave tube

was sealed and heated to 150°C in a closed microwave for 30 min. Then, the
mixture was cooled to room temperature and diluted with toluene. The solids
were collected by filtration and washed with toluene. This was suspended in
methanol (16 mL) and heated with heat gun. It was not dissolved completely,
however it was cooled to room temperature and the solids were coltected by

filtration and washed with methanol. After drying in air, 175 mg (95% vield) of 2-
(2-chiorobenzylamino)-5-{1-(1H-pyrrolo[2,3-blpyridin-3-yl)-meth-(Z}-ylidine]-
thiazol-4-one was isolated as an yellow solid. HRES({+) m/e calcd for
C1aH13CINLOS (M+H)* 369.0572, found 369.0574,

Example 9

2-(2-Chloro-6-methylbenzylamino)-5-1-(1H-pyrrolo{2,3-blpyridin-3-yi}-meth-(Z)-
ylidinel-thiazol-4-one




methanol (15 mL) and heated with heat gun. It was not dissolved
completely, however it was cooled to room temperature and the solids
were collected by filtration and washed with methanol. After drying in air,
175 mg (95% vyield) of 2 is (2-chlorobenzylamino)-5-[t-(1

WQ ﬁwﬁ ,3-bjpyridin-3-yl)-meth-(Z)-ylidinej- thiazol-4-ons, &I%%im
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as an yellow solid. HRES(+) m/e calcd for Cl8H13CIN4OS M+H)+
369.0572, found 369.0574. Example 9320 2-(2-Chloro-6-methylbenz lay

mino)-5-(1-(1H- pyrrolof23 -blpyridin-3-yl)-meth-(Z)- ylidinel-thiazol-4-one
mei@?wéom SR &6&@8&@1@@%6&6&@7‘5& %32 a)

- Preparation of 2-(2-chloro-6-methylbenzylamino)-thiazol-4-one. Me NHz

WH2HMeH/NO S=-(G1N~\S SCl Toa solution of
2-chloro-6-methylbenzylamine (6
mg, 4.2 mmol) in acetonitrile
mmol) at room temperature. Y
mercuric chlorifje (122 g, 4.5 m
addition, tbezéussﬁ(ﬁisi

stirred'for 3 dags” The resulting black solids were fi

celite and washed with 10 dichloromethane (500 mL) an@ methanol (250
mL). The combined solvents were removed under the vacuum and the

crude regidye YRSl LG fib RgRIBHzylamine (650 mg, 4.2 mmol) and
Rhodanine (559 mg, 4.2 mmol) in acetonitrile (25 mL) was added DIPEA (1.74
mL, 10 mmol) at room temperature. Then, this solution was cooled to 0°C and

" mercuric chioride (1.22 g, 4.5 mmol) was added in one portion. After addition, the

suspension was allowed to warm to room temperature and stirred for 3 days. The
resulting black solids were filtered th:rough a plug of celite and washed with
dichloromethane (500 mbL} and methanol {250 mL}. The combined solvents were
removed under the vacuum and the crude residue was dissolved in ethyl acetate
{25 mL) at hot condition and stored in the refrigerator overnight. Then, the solids
were collected by filtration and washed with ethyl acetate. After drying in air, 305
mg (28.5% yield) of 2-(2-chloro-6-methylbenzylamino)-thiazol-4-one was isolated
as a white amorphous solid: EI-HRMS m/e caled for Cy1HyCIN:OS (M)

254.0281, found 254.0282.

b) Preparation of 2—(2—chloro-6umethylbenzylamino)—S-[i-(1 H-pyrrolof2,3-
blpyridin-3-yl)-meth-(Z)-ylidine}-thiazol-4-one.

/.
Me H N O Y . )
N—</ j H N
. S > Ci




(25 ml-) at hot condition and stored in the refrigerator overnight. Then, the
solids were collected by filtration and washed with ethyl acetate. After
drying in air, 305 mg (28.5% vyield) of
2-(2-chloro-6-methylbenzylamino)-thiazol-4-one was isolated i5 as a
white amorphous solid: EI-HRMS We calcd for C’lH’1CIN%81$fEM+

WOsR%54 P Found 254.0282. b) Preparation of 005/010702

10

15

2-(2-chloro-6-methylbenzylamino)-5-[144H-pyrrolo[2,3-
b]pyridin-3-yl)-meth-(2)-ylidine]-thiazol-4-one. 20H O H----N O Me N O

/ 1\ H N Tesa\s@spansipr o) 2o cidosrdanedoyberzepoinsdniszeld - (63
kS et AR et et i A
mg, 0. ol) an 1-pyrrolo[2,3- ridine-3-carbaide mg,
A8 L TR RO LS 2O B 03
(B8 afiprBiqdperidio) &hulpiPedditreq ailroom3amperitirfodie microwave

tempRSiallieabReigiauBYa s 1B RS sRAed RRddwealeddpathiaimRen,
closed microwave for 30 min. Then, the mixture was oohe? Eo roonllh solid
r‘i Bileaigngy ' he solias

1dRRIBPAH PR R ORISR TR IEEME FHES B S Wte W
filyeatiambnashidttation toidevesEdesihctalidengeT@esespolittioddre

\ g‘t‘] Idl% : |§h@é&§& s it 5
ﬁgﬁ%&%ﬂrﬁg@%mﬁeﬂx it was cogg:gvd‘@o room tre‘in)ﬂp()ﬁ]lesrrgatﬁbé gr%a%h%Ot

seingelved foranisirltdwBs AL diWASeRPIREIRLAURIEMBRTATYE AR fhe solids
dRdng dollaitidafon giti@iobeayididashed with methanol. After drying in air, 58 mg
2:(2:chlora:6-methyl ami -[1- rEOJO[2: 3rk da-3- idin-3-
SR AR R A Spyian
hiEsh- (R idhel fpeoigrprsoma s laled-»s %quzgtﬁ%&ﬁad- HRES(+)
382G for CroHisCINLOS (M+H)* 383.0730, found 383.0728.

Example 10

2-{(3-Methyl-thiophen-2:yimethyl)-amino)-5-[1-(1H-pyrrolof2.3-blpyridin-3-yl)-
meth-(Z)-vlidinel-thiazol-4-one

N—
[\ STy
S ; }
7
H N

20 a) Preparation of 2—{(3~methyl—thiophen«2—ylmethyi)uamino}-thi.azoi-4~one.




W

15 Example 10 2-f(3-Methyl-thiophen-2-vimethyl)-amino)-5-(1-(1
H-pyrrolof2 3-blpyridin-3-vl)- meth-(2)-ylidinel-thiazol-4-one Me N O S H
NJ 20 a) Preparation of
2-[(3-methyl-thiophen-2-ylmethyl)-amino]-thiazol-4-one. Me NH2 N O 3

NaNssNO S 3P S WO 2006/040049 PCT/EP2005/010392.:34 J A 702

solution of 3-methyl-thiophen-2-ylmethylamine (700 mg, 5.5 mmol) and
Rhodanine (732 mg, 5.5 mmol) in acetéitrile (30 mL) was added DIPEA

(1.91 mL, 11 mmol) at ture, Then, this solut led
1o 0C T AERNIED R g 96 2Pl R B o e St

Aftdhadadition (T3¢ sugpehsionaljds attetvetrie @rmitd wasrmddeseiBivie

PO PHCA { Hridiplpr i EmdlintRR SR tassBdUiPRs botlane o°c

célite and washed with acetonjtrile (200 mL) and et%l aceﬁa?te

marsute ghigridsdd FagnrRmelvatrider in @orhaiatutiifhnd

théditioa etie sidsiponsianisas sicwini dicanmonte toanetébyfenab)rarehd stirred

ﬁ'ﬁ]%w %/\é"t{qh‘gax‘gesru%ﬁg%l‘ék 80 Qrir@é(ﬁ@&lgg%nﬁ@ﬂréi %ﬂé@ﬁte and

ydrous magnesiu ate, the filtrate was removed un

virehad with acetrsiiaiecRaidsyMcRiH depidie iethie- [ samiingd

diknedtwitla rexanesed 0nab) thdtessantinginttecietiig preiduc avas rigabived

G S i
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thidytiesh -Atianskying) el nagregingislaiad he dllighe yarpw

agaBaUmaeH thdlAEBMS dntaca ledifni Gt NN itMitoniz683GRane
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10 mL%%%l?%?f&ied with hexanes {10 mL). After cooling in the refrigerator
overnight, the solids were collected by filtration and wash‘ed with
dichloromethane. After drying in air, 390 mg (31.5% yield) of 2-[(3-methyl-
thiophen-2-ylmethyl)-amino]-thiazol-4-one was isolated as a light yeliow
amorphous solid: EIFHRMS m/e calcd for Cot1oN20S;: (M) 226.0235, found
226.0232.

b} Preparation of 2-{(3—methyi.-thiophen«zwylmethytyamino)—5—{1~(1'Hupyrro£o[2-,3'
blpyridin-3-yl}-meth-(Z)-ylidine]-thiazoi-4-one.

H
o Me H N O
2T N—
Ma Ne_20 / _ (\&—J S
§ H—(j N s =
| s > 2
s !
NN

To a suspension of 2-[(3-methyl-thiophen-2-yimethyl)-amino]-thiazol-4-
one (5 7 mg, 0.25 mmol) and 1H-pyrrolo[2,3-blpyridine-3-carbaldehyde (44 mg,
0.3 mmol) in toluene (2 mL) in a microwave tube was added benzoic acid (3.8
mg, 0.03 mmol) and piperidine (3 ul, 0.03 mmol) at room temperature. The
microwave tube was sealed aﬁd heated to 150°C in a closed microwave for 30
min. Then, the mixture was cooled to room temperature and diluted with toluene
(2 mL) and acetonitrile (2 mi) and the mixture was heated with heat gun. After



b) Preparation of
2-[(3-methyl-thiophen-2-ylmethyl)-amino)-5-[1-(1H-pyrrolo[2,3- 20
b]py(din-3-yl)-meth-(2)-ylidine]-thiazol-4-one. H OMe NN O MeNNOS
S HN ISSHN To a suspension of
3-methyl-thiophen-2-ylmethyl)-amino]-thiazol-4- one (57
WO Mol mao 1 H- -pyrrolo[2,3-b]pyridine-3-carbaldehyde (44 mgl%FSQ 6 010702
mmol) in toluene (2 ml-) in a microwave3tube was added benzoic acid (3.8

mg, 0.03 mmol) and piperidine (3 ul 0 03 mmol) at erat
AROIRGR T RIBBATASe 6 PRSI GRS PA D A At Waished
narOMANS E0ITBesensalidh ererthsusprndediasreabiedt ¢l boh) tendderalietevith
t n [ ;

Was?‘n ated%thcgéﬂagt qfn%%%ﬂgeq%%@ggﬂo%4§ I@%CL:@F %@I%%gg%?o pation
-%%M@ﬁﬁ‘@@dﬂﬂ%m%}ﬂ@fé‘rd’tﬁ% dANgdRRITBrd D et ¢ b’iﬁmirafu%rﬁ(%nd

5 twigﬁw%?]i@wnh Jﬂn%&aaﬁlh@wr@rq&quenﬂ@[a mm}mtl‘idiﬂﬁwpmdfb (Z)-

e w eat in t t

ve%se ST o S PR Ay M e
36aing (@%wwﬁh@%ms[t@‘saﬁ%mf@gﬁér&mhyo -amino)-5-[1 -(1
H-pyrrolo[2,3-b]py(din-3-yl)-meth-(Z)- ylidine]-thiazol-4-one was isolated
as an amorphous yellow solid. HRES(+) We calcd for C17H14N40S
(Ex&tii853.0682, found 355.0686. Example 11 10
2-(2-Chloro-4-fluoro-benzylamino)-5-f1-(1H-pyrrolof2,3-blpvridin-3-vQ-met

10 had£)-ghidirskthianoldeangdié)-H1-8 H-pyrrolo[2,3-bipyridin-3-yl}-meth-(Z)-

viidinel-thiazol-4-one

O

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

Tz N/
Vs

_\_

15

NH,

Ay 2@ - Qj_q:jo

Cl

To a solution of 2-chloro-4-flucro-benzylamine (4.5 g, 28.19 mmol) and
Rhodanine (3.75 g, 28.2 mmol) in acetonitrile (170 mL) was added DIPEA (9.82
-jml'__, 56.4 mmol) at room temperature. Then, this solution was cooled to 0°C and
20 metcuric chloride (8;42 g, 31.02 mmof) was added in two portions within 10 min.
After addition, the suspension was allowed to warm to room temperature and
stirred for 3 days. The resulting black solids were fittered through a plug of celite
and washed with acetonitrite (1.0 L) and ethy! acetate {500 mL). The combined
solvents were removed under the vacuum and the crude residue was':dissolved_



10

Cl H N a) Preparation of 2-(2-chloro-4-fluoro-benzylamino)-thiazol-4-one.
15NHN 2N O NCIN1Li SFCI To a solution of
2-chloro-4-fluoro-benzylamine (4.5 g, 28.19 mmol) and Rhodanine (3.75
g, 28.2 mmol) in acetonitrile (170 ml-) was added DIPEA (9.82 mL, 56.4

wiTRD@Lseem temperature. Then, this solution was cooledp{SfG-ghishsoz
mercuric chloride (8.42 g, 31.02 mmol) was added in two portions within
10 min. After addition, the suspen5|orr Wers allowed to warm to room

e S A W A AR A
ddmwl(ﬁmtmb:)wﬂgammmmmmmmﬁé&étﬁr@%@%ﬂ%ﬂﬂﬁ(@ under
P@%@m e maqssﬁaa@u%y@%@%vﬁ@maae@@é%@%a) After

005/010702 -36 in eth tate, (150 mL h
vigeling dbthe feiireRiRE @G t%%%@ﬁlé? ‘ﬁ?fng’r%(ﬁjbe Sagg r?rgi?g‘ﬁgs&}ﬂ &
SW&%t%dhﬁtﬁlﬁeiamsmﬁmmdwg ialeir, the gl biayieldhofradtoblorast-
d%FSON a1 %W}\?Z%%So 4. m@ﬁ&‘%t‘a@&&% K‘\L}ﬂﬁé@cﬁ'ﬁ Atafs solid: El-

e solids were collected bytfl tration and s washed with
h@iﬁﬂ@@ﬁr@i@ﬁyﬁf&wﬁ#&z@ﬁz@'ﬂ EhYiRREb I Rdial-
fiuoro-benzylamino)-thiazol-4-one was isolated as a white amorphous

solid: EI- HRMS m/e calcd for CLOH8FN20S2 (M) 258.0030, found
258. mpamtprepargﬁon &(2-chloro-4-fluoro-benzylamino)-5- {1-(1H-pyrroto[2,3-

25t 1H%@r FHARBIDR)BdLla(Brepyrrolo[2,3- 10
b]pyrldln 3 meth ylldlnej -thiazol-4-one.H O C1/!\

To a suspension of 2-(2-chloro-4-fluoro-benzylamino)-thiazol-4-one (130

15 mg, 0.5 mmol) and 1H-pyrrolo[2,3-bpyridine-3-carbaldehyde (88 mg, 0.6 mmol)

in toluene (4 mL) in a microwave tube was added benzoic acid (7.5 mg, 0.06
‘mmol) and piperidinie (6 uL, 0.06 mmol) at room temperature. The miCro‘wéve
tube was sealed and heated to 150°C in a closed microwave for 30 min. Then,
the mixture was cooled to room temperature and diluted with toluene (2 mL) and

20 acetonitrile (2 mL) and the mixture was heated with heat gun. After cooling to

room temperature, the solids were collected by filtration and washed with
toluene. These solids were dissolved in DMSO (5 mL} at hot condition and
diluted with acetonitrile (25 mL). After cooling in the refrigerator overnight, the
solids were collected by filtration and washed with acetonitrile. After drying in air,

- 25 69 mg (36 % yield) of 2-(2-chloro-4-fluoro-benzylamino)-5-{1-(1H-pyrrolo[2,3-

blpyridin-3-yl}-meth-(2)-ylidine}-thiazol-4-one was isolated as an amorphous
green solid. HRES(+) m/e calcd for CygH,2CIFN,OS (M+H)" 387.0477, found
387.0476. '



cl H N To a suspension of 2-(2-chloro-4-f
luoro-benzylamino)-thiazot-4-one (130 15 mg, 0.5 mmol) and 1
H-pyrrolo[2,3-b]pyridine-3-carbaldehyde (88 mg, 0.6 mmol) in toluene (4
mL) in a microwave tube was added benzoic acid (7.5 mg, 0.06 mmol)

and Bﬁg&dme (6 uL, 0.06 mmol) at room temperature. Th%&?&ﬂ%@ﬁmoz

W?u%)e was Sealed and heated to 150C in a closed microwave
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Then, the mixture was cooled to room3emperature and diluted with

toluene (2 ml-) and 20 acetonitrile (2 mL) and the mixture was heated with

Example 1&fter cooling to room temperature, the solids were collected by

flltratlon and washed with toluene These SO|IdS were dlssolved in DMSO
e N b [ HA 7

;;Zzig&iéﬂéﬁﬁ[!% Queraight, the SO|IdS were collected by flltratlon and
acetonitrifé. After drying in air, 25 69 mg (36 % vyield)

of 2-(2-chloro-4-fluoro-benzylamino)-5-[1-(1H-pyrrolo[2,3-
b]pyridin-3-yi)-meth-(Z)-ylidine]-thiazol-4-one was isolated as an
amorphous green solid. HRES(+) m calgd fop C18H12CIFN403 (M+H)'
387.0477, found 387.0476. 200 84(00 PCT/EP2005/010702 -37-
Examplel2 2 [(5 MethyMp W%-Wﬁethﬂ “aginol-5-11-(1H-pvrrolo[2
3-blpyridin-3-via-meth- (Z)ylidm#l-thiazol-4-oneiN O_N N Me-~7S NHN
5 a) Preparation of 2-[(5-methyl-pyrazin-2-yin{ét
NH2 Me-tj --" N H -N

o ‘&MNHz

H N o Na 20
S=<::fo . o Me—{;—}—}“_—«sj

To a solution of 2-(aminomethyl)-5-methyl-pyrazine (3.69 g, 3¢ mmoi)
and Rhodanine (3.59 g, 27 mmol) in acetonitrile (100 mbL) was added DIPEA
(10.45 mL, 60 mmol} at room iemperature. Then, this solution was cooled to 0°C
and mercuric chloride (8.15 g, 30 mmot) was added in two portions within 10 min.
After addition, the suspension was allowed to warm to room temperature and
stirred for 3 days. The resulting black solids were filtered through a plug of celite
and washed with acetonitrile (1.0 L) and ethyl acetate (500 mL}). The combined
solvents were removed under the vacuum and the crude residue was dissolved
in acetonitrile (25 mL) at hot condition. After cooling in the refrigerator overnight,
the solids were collected by filtration and washed with acetonitrile. After drying in
air, 1.5 g (25% yield) of 2-[{8-methyl-pyrazin-2-yimethyl)-amino)-thiazol-4-one
was isolated as a white solid: HRES(+) m/e caled for CgHioN4OS (M+H)™
223.0648, found 223.0648.



N d N ~i Me io To a solution of 2-(aminomethyl)-5-methyl-pyrazine (3.69
g, 30 mmol) and Rhodanine (3.59 g, 27 mmol) in acetonitrile (100 ml-)
was added DIPEA (10.45 mL, 60 mmol) at room temperature. Then, this
solution was cooled to OC and mercuric chloride (8.15 g, 30 mmol) was

w%%%ﬂogﬂo%o portions within 10 min. After addition, the suSRENSIAMYAS702
a
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owed to warm to room temperature and is stirred for 3 days. The
resulting black solids were filtered threudgh a plug of celite and washed
with acetonitrile (1.0 L) and ethyl acetate (500 mL). The combined 3
B3IV Eep Rl IO 304 TIRIB P VAR AR I AERGE Tt I8 RALOToL23-
Wpseirdsippasianiziekamepbiatdiet-candition. After cooling in the
refrigerator overnight, the solids were collected by filtration and washed
with acetonitrile. After drying in 20 air, 1.5 g (25% yield) of
2-[(5-methyl-pvrazin-2-ylmethyl)-aamino)-thiazol-4-one was isolated as a
white solid: HRES(+) mle calfdior COH10N40S (M+H)+ 223.0648, found
223.0648. WO 2006/040049 P 2ok

2-[(5-methyl-py£gij;%methyl) et 5-[1glHGyr! N
’t\)‘lpyri@n y)¥&h-{7)-yudinel-thiazol-4-o8e. HPN O NHN § O M~
“Me~FHN's 'Iso a suspension of

2-[(5-methyl-pyrazin-2-ylmethyl)-amino)-thiazol-4-one (112 mg, @
and 1 H-pyrrolo[2,3-blpyridine-3-carbaldehyde (88 mg, 0.6 mmol) in

toluene (4 mL) in a microwave tube was added-benzoic acid (7.5 m?
To a suspension of 2-[(5-methyl-pyrazin-2-ylmethyl)-amino -th

(112 mg, 0.5 mmol) and 1 H-pyrrolo[2,3-b]pyridine-3-carbaldehyde (88 mg, 0.6
mmol) in toluene (4 mL) in a microwave tube was added benzoic acid (7.5 mg,
.0.06 mmol) and piperidine (6 ul, 0.06 mmol) at room temperature. The
microwave tube was sealed and heated to 150°C in a closed microwave for 30
min. Then, the mixture was cooled to room temperature and diluted with Vtoluene
(2 mL) and acetonitrile (2 mL) and the mixture was heated with heat gun. After
cooling to room temperature, the solids were collected by filtration and washed
with toluene. After drying in air, 80 mg (45.7 % yield) of 2-{(5-methyl-pyrazin-2-
ylmethyl)~ami_no}~-5-.[1 -{1 H—pyrrolo{z,3—b]pyridin-3.*y!)4meth~(Z)—ylidine}wthiazol-4—
one was isolated as an amorphous green solid. HRES(+) m/e calcd for
Ci7H1sNsOS (M+H)* 351.1023, found 351.1021.

azol-4-one

Example 13

22-(3-Fluoro-phenyl)-ethylaminol-5-{1-(1H-pyrrolo[2,3-blpyridin-3-yi}-meth-(Z)-
ylidine]-thiazol-4-one
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0.06 mmol) and piperidine (6 uL, 0.06 mmol) at room temperature. The
microwave tube was sealed and heated to 150C in a closed microwave for
30 1o min. Then, the mixture was cooled to room temperature and diluted
with toluene (2 mL) and acetonitrile (2 mL) and the mixture was heated

n. After cooling to room temperature, the solidg,
C(;%Puected by filtration and washed with toluene. After drying :ﬁ:%ii?ﬂgdﬂmmz
(45.7 % yield) of 2-[(5-methyl-pyrazin-223methyl)- amlnol 5-[1-(1

H-pyrrolo[2,3-b]p rldln me r&{%_ylldlne -thigz one was
|§Bléﬁé’t§’%’éa5?{‘aﬂ¥ ﬁ%ﬂ?@dﬁ’% G @3 &
C17H14N60S (M+H)* 351.1023, found 351.1021. Example 13 -
242-(3-FIuoro-phenvl)-ethylaminoI-5-(1-(1 H-pyrrolof2
3-blpvridin-3-y11-meth-(Z) 20 ylig Hel-thiazol-4-one HNO N~S F\ HN

WO 2006/040049 PCT/EP2(Q05/010702 -39 a) Preparation of
2-[2-(3-fluorophenyl)-eth (noJ-thiazol-4-one. NH2 HN H CS SS

Fd To adolutign of qu phenethylamine (3.06 g, 22 mm
Rhodaﬂ@ﬁé.ee 20 mmol) i ifrile (70 ml-) yas added DIPEA
(7.66 mLs—44 mmol) at room temperature. Thlgn solution was cooled
to OC and

To a solution of 3-fluoro phenethylamine (3.06 g, 22 mmol) and
Rhodanine {2.66 g, 20 mmel) in acetonitrile (70 mL) was added DIPEA (7.66 mL,
44 mmol) at room temperature. Then, this solution was cooled to 0°C and
mercuric chiloride (5.97 g, 22 mmol) was added in two portions within 10 min.
After addition, the suspension was allowed to warm to room temperature and
stirred for 2 days. The resulting black solids- were filtered through a plug of celite
and washed with-acetonitrile (1.0 L) and ethyl acetate (500 mL). The combined
solvents were removed under the vacuum and the crude residue was dissolved
in ethyl acetate (100 mL) and water (100 mL). The two layers were separated
and the aqueous layer was extracted with ethyl acetate (2X100 mL). The
combined extracts were washed with brine solution and dried OVér anhydrous
magnesium sulfate. After filtration of the drying agent, the filtrate was removed
under the vacuum and the crude residue was dissolved in acetonitrile (25 mL) at
“hot condition. After cooling in the refrigerator overnight, the solids were coliected
by fiitration and washed with acetonitrile. After drying In air, 3.65 g (76.6% vyield)
of 2-[2-(3-fluoro-phenyl)-ethylamino]-thiazol-4-one was isolated as a white solid:
HRES(+) m/e caled for Ci1Hy1FN20S (M-+H)* 239.0648, found 239.0647.



mercuric chloride (5.97 g, 22 mmol) was added in two portions within 10
min. After addition, the suspension was allowed to warm to room
temperature and stirred for 2 days. The resulting black solids were filtered
through a plug of celite 10 and washed with acetonitrile (1.0 L) and ethyl

W%cﬂ%;gdﬁgo mL). The combined solvents were removed Lﬂlﬂ%ﬁﬂﬁ»smwmz
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vacuum and the crude residue was dissolved in ethyl acetate (100 mL)
and water (100 mL). The two layers we#@ separated and the aqueous

_layer was extracted with ethyl acetate (2X100 mL). The combined

extracts were washed with brine solution and dried over anhydrous 15

Ove (#%%&l{ ate. gfter @@%@Ga@&%%@&ﬂ%ﬁh@]fﬁt{@tﬁwa@mo [2,3-

the vacuum and the crude residué was dissolved
é&@bﬂiﬂwa Homsth-6)whdeshdv@ret A% ooling in the refrigerator
overnight, the solids were collected by filtration and washed with
acetonitrile. After drying in air, 3.65 g (76.6% vyield) of
2-[2-(3-fluoro-phenyl)-ethylami iazol-4-one was isolated as a white
solid: 20 HRES(+) m/e calcd for 1FN20S (M+H)' 239. 06ﬁ9 fgund
239.0647. W 049 PCHE ;2&) /010702 -40 b) Fﬁeqar fion of
H-pyrrolo[2,3-
yl)-meth-(2)-ylidinetthiazot-4=on&- H O ~.l0H N O/

2-[2-(3-fluoro-phenyl)-ethylamino]-thiazol-4-one (120 mg, 0.5 mmolja _
H-pyrrolo[2,3-b]pyridine-3-carbaldehyde (88 mg 0.6 mmol) in toluene (4
ml-) in a microwave tube was adde benzoic a

, 0,06 _mmol
and plpe;ralﬁegk’@Qﬁ_nsﬁPﬁb‘)mng% Wfé%ﬂﬁ é}] r’f'ﬁ@%ﬁ%@vﬁ%ﬁ% (120
tuhe, Wasrsealidianhd HegreoldfL IHOPDyindineldbedrhrittohysiee(fs BQ.Mif.mmol)

i%%m&f?u% gmﬁe{vgﬁn%ls&@tmmaa@%@% diled withy, 0.06

oluene (2
mmol) and ptpendane (6 uL, 0.06 mmol} at room temperature. The microwave

tube was sealed and heated to 150°C in a closed microwave for 30 min. Then,
the mixture was cooled to room temperature and dituted with toluene (2 mL) and
acetonitrile {2 mL) and the mixture was heated with heat gun. After cooling to

~ room temperature, the solids were collected by filtration and washed with

acetonitrile. After drying in air, 170 mg (83 % yield) of 2-[2-(3-fluoroe-phenyl)-
ethylamino]-5-[1-(1H-pyrrolo[2,3-b]pyridin-3-yl)-meth-(Z)-ylidine)-thiazol-4-one
was isolated as an yellow solid. HRES(+} m/e calcd for C1gtysFN,OS (M+H)"
367.1024, found 367.1021.

Examgle 14

2-Cyclopropylamino-5-{1-(1H-pyrrolo[2,3-blpyrid in-3-yl)-meth-(2)-ylidene]-thiazol-

4-0one

>—N~<]



acetonitrile (2 ml-) and the mixture was heated with heat gun. After cooling
to room temperature, the solids were collected by filtration and washed
with acetonitrile. After drying in air, 170 mg (93 % yield) of
2-[2-(3-fluoro-phenyl) is ethylamino]-5-[1-(1

Wg-%xgygio%%,3-b]pyrld|n-3-yl)—meth-(Z)-yl|d|ne]-th|azol-4-0ne Rﬁﬁlﬁ]ool%% "~
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s an yellow solid. HRES(+) We calcd for C19H15FN40S (
367.1024, found 367.1021. Example 1420
2-Cyclopropylamino-5-11-(1H-prolo[23-b]pyridin-3-YU-meth-(Z) ylidenel-t
hiazol- 4-one ON S NN H WO 2006/040049 PCT/EP2005/010702 -41
a) Preparation of 2-methylsulfanyl-5-(1
KRy repkiRiBrbhb ridliatisyid mieayord H-pueadei2.8ridreridim 3 gineinNese)-
Thessspepaion of 1 H-pyrrolo[2,3-b]pyridine-3-carbaldehyde (example 1
b, 1.2 g, 8.22 mmol), rhodanine (1.09 g, 8.22 mmol) and sodium acetate
(2.69 g, 32.8 mmol) in acetic aci(b(12 mL) was stirred under ref lux for 12
h. After cooling to room temperaturg-water (150 mL) was added. The
solid was collected by filtration, waslhed ater and dried to obtain
5-(1 H-pyrrolo[2,3-b]pyridin-3 io yl ethﬁene)- -thioxo-thiazolidin-4-one
(2.2 g, 100%) as a brawn solid. LG- /e 262 (MH+). The suspension
of 5-(1 H-pyrrolo[2,3-b]pyridin-3-¢fmethylere)-2-thioxo- thiazolidin-4-one
(2.2 g, 8.22 mmol), iodomethane §:05-E, 16.8 mmol) and

The suspension of 1H-pyrrolo[2,3-blpyridine-3-carbaldehyde (example
1b, 1.2 g, 8.22 mmol), rhodanine (1.09 g, 8.22 mmol) and sodium acetate (2.69
g, 32.8 mmol) in acetic acid (12 ml.) was stirred under reflux for 12 h. After
cooling to room temperature, water (150 mL) was added. The solid was collected
by filtration, washed with water and dried to obtain 5-(1H-pyrrolo[2,3-b]pyridin-3-
yimethylene)-2-thioxo-thiazolidin-4-one (2.2 g, 100%) as a brawn solid. LC-M$S
m/e 262 (MH").

- The suspension of 5-(1 H»py_rroio{z,3—b}pyridin—3-ylmethylene)-2~thioxo~
thiazolidin-4-one (2.2 g, 8.22 mmol), iodomethane (1.05 mL., 16.8 mmof) and
DIEA (3.0.mL, 16.8 mmol) in anhydrous ethanol (110 mL) was stirred at 100°C
for 2 h. After adding water (200 mL), the solid was collected by filtration, washed

“with Water and dried to obtain 2-methylsufanyl-5-(1H-pyrrolof2,3-b]pyridin-3-
yimethylene)-thiazol-4-one (1.48 g, 60.8 %) as a grey solid. LC-MS m/e 276
(MH"). |

by Preparation of 2-methylsu|fanyl-5—(1H—pyrro!6[2,3—b]‘pyﬁdin~3~yimethylene)~

thiazol-4-one

_ “The suspension of 2-methylsulfanyt-5-(1H-pyrrolo[2,3-blpyridin-3-
yimethylene)-thiazol-4-one (55 mg, 02 mmol, example 14a), cyclopropylamine
(23 mg, 0.4 mmol) and diisopropylethylamine (DIEA} (70 ul, 0.4 mmol) in
acetonitrile (1.0 mL) was stirred under at 80°C for 12 h. After cooling to room



“%5 %1 % C-MS mle 276 (MH+) 20 b) Preparation of
methylsu

16

15

collected

15 DIEA (3.0mL, 16.8 mmol) in anhydrous ethanol (110 ml-) was stirred at
100C for 2 h. After adding water (200 mL), the solid was collected by
filtration, washed with water and dried to obtain 2-methylsulfanyl-5-(1
H-pyrrolo[2,3-b]pyridin-3- ylmethylene)-thiazol-4-one (1.48 g, 60.8 %) as a
PCT/EP2005/610762

fanyl-5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethylene)- thiazol-4-one
The suspension of 2-methylsulfanyl-5- (1412I “pyrrolo[2,3-b]pyridin-3 25

O e 08 Sop TR SRR R B o e

(ﬁm@r@rﬂw@r?mﬁdaE&éh.ﬁh@@%ﬁﬁ@p%@@rﬁé@ﬂﬁae@aﬁeo@w@@
h ey, geelirw/ém@aahwm ARARIAAR0 éﬁ&ﬁ&fﬁ%@%ﬁpé@a@%cr@

tem eratur the s coIIe iltra o she ittle bit
R T R R P R as o ez«
29091(3@ mﬁs?ﬁ, Whoasaulightyeding! ﬂ@hﬁeﬂ@ﬂ@ﬁe@fﬁtﬂﬁ@eﬂ#@ﬁ min)

afforded 2- cyclopropylamino-5-[1-(1
H-pyrrolo[2,3-b]pyridin-3-yl)-meth-(Z)-ylidene]-thiazol-4 5 one (40 mg, 71
vdExmaplgibyellow solid. LC-MS m/e 285 (MHO). Example 15
2-Amino-5-[1-(1

H2mmnioizf&b1m¢ﬂﬁ}uﬂo3aﬁa)snﬁmr@hmt@ﬂnﬁbthl@p%@ﬁél—ﬁiﬁdz&?awa
iSNN H 10 The suspension of 1

H-pyrrolo[2,3-b]pyridine-3-carbaldg1yde§>iample 1b,200mg; 1.4
a

mmol), pseudothiohydantoin (159 m mmol), and sodium acetate
(459 mg, 5.6 mmol) in acetic acid (2 gred under ref lux for 12
h. After cooling to room temperatu & water was added. The solid was

The suspension of 1H-pyrrolof2,3-blpyridine-3-carbaldehyde (example

: 1b, 200 mg, 1.4 mmol), pseudothiohydantoin (159 mg, 1.4 mmol), and sodium

acetate (459 mg, 5.6 mmol) in acetic acid (2 miL) was stirred under reflux for 12
h. After cooling to room temperature, water was added. The solid was collected

~ by filtration, washed with water and dried to obtain 2-amino-5-[1-(1H-pyrrolo[2,3-
blpyridin-3-yi}-meth-(Z)-ylidene]-thiazol-4-one (280 mg, 82%) as a slight yellow
solid. LC-MS m/e 245 (MH™).



by filtration, washed with. water and dried to obtain 2-amino-5-[1-(1
H-pyrrolo[2,3 15 b]py(din-3-yl)-meth-(Z)-ylidene]-thiazol-4-one (280 mg,
82%) as a slight yellow solid. LC-MS m/e 245 (MHt). WO 2006/040049
PCT/EP2005/010702 -43- Example 16 2-((R)-
-Hydroxymethyl-3-methyl-butylamino)-5-f 1-(1 H-pyrrolof2 3-bl ridin-:i',-%{}lz‘-}2

Vit 218denel-thiazol-4-one OH N O N--<H SN H N s%ififief?0/¢

10

13

procedure as described in Example 14bgyas used, starting from

2-methylsulfanyl-5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethylene)-thiazol-4-one

(Examnpile 18a), 2-((R)-1-Hydroxymethyl-3-methyl-butylamine and DIEA to

give 2- ((R)=1-hydroxymethyl-3-methyl-butylamino)-5-[1-(1 -
celv RSBl ImalivE SIe VN IIIAR bua H-pyirololg 8-pip figin-3-vi)-

3a%e(MERY iR dolhiptoli4 one

2-f(R)-1-(4-Fluoro-phenyl)-2-hydroxy-ethylaminol-5-f 1-(1

H-pyrrolo[2,3-blpyridin- 3-yl)--meth-(Z')-ylidenel-thiazol-4-one OH F N O
~N,HSN HN 15 —{_\e——OH

-
-
-

N 8]
) |
N~
SN
=
N
N/
H N—‘“‘

Similar procedure as described in Example 14b was used, starting from
2-methylsulfanyl-5-(1H-pyrrolo[2,3-b)pyridin-3-ylmethylene)-thiazol-4-one
(Exarhp!e 14a}, 2—((_Fl)—1-Hydrokymethyl-3—methyl~butyiamine and DIEA to give 2-

({R)*1-hydroxymethyl-3-methyl-butylamino)-5-[1-(1H-pyrrolo{2,3-b]pyridin-3-yi)-
fneth-(Z)-ylidene]-thiazol-4-one. LC-MS m/e 345 (MH*).

Example 17

2-1{R)-1-{4-Fluoro-phenyl}-2-hvdroxy-ethylamino]-5-[1-{1 H-pyrrolo] 2. 3-blpyridin-
3-yh-meth-(Z)-vlidenel-thiazol-4-one .

/ N

e

N
Y
N
LY

a} Preparation of (R)-2-(4-fluoro-phenyl}-1-hydroxymethyl-ethylamine
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a) Preparation of (R)-2-(4-fuoro-phenyl)-1-hydroxymethyl-ethylamine WO
2006/040049 PCT/EP2005/010702 44 To the solution of sodium
borohydride (0.54 g, 14.2 mmol) in THE (10 ml-) was added
D-4-Fluorophenylglycine (1.0g, 5.9 mmol). After cooling to 0C, the

%f‘;odine (1.5 g, 5.9 mmol) in THE (10 mL) was added Sromuisghs
he mixture was stirred at reflux for 18 h. after cooling to the room

temperature, s methanol (7 ml-) was added to stop the reaction. After

removal of solvent, 20% potassium hydroxide (50 ml-) was added..T,
mixture Wt eRRbiRs sadiymRRRKAN R %t%llér)*é\géﬂ oéjlj]cgI m(zgi;l(t}gg 0

e

ML) WA cnisbiDes Bigroihiaydglyoiver ¢ 10big.c5oy exnsotfiuifianiferling to 0°C,
filtered, and gancentrated. i ili
ot g
iehyleture MasiatadetrmhiusfordetnraliergoniBrh I mRH temperature,
E“[Qfﬁ;m?ﬁ?*'t?%@ﬁﬂi?@(% @f)g.tﬁs%)ach)dareﬂumamwal of solvent, 20%
-[(R)-1-(4-fluoro-, -2-hydroxy-et iNQl:2=[-(1H-s
&ﬁ%ﬁﬁ[ﬁ%@]ﬁ i;gél ] e%a-?f}-dl?cﬁ%ne%rﬁ‘%@ﬁ%@gﬁesﬁge?hfga 4sriIrrallirI]éljr
mxtcacierbvithdesttenbinhioddr@ X 86 Whd ubha CaERIRgd peagnic fayers
(va%th}f@%%?ygézgm%@%&éﬂpﬁﬁdiaﬁwﬁdﬁm&u@m@ne
example a), 2- -1-(4-TIUOrQ- e rOXYx i _59/
A Rl ST S R ARl
Hireytizolo] F3rtditytitin-chlaadg imasini afftndad (i tl-Husie-nheowist -
[€,383 +). ( -Iglg:;hpo OXy-phenyiamino)-5-f 1-(1
&%@%‘%ﬁ’(’)‘g @Yglﬁw\ot%/ﬁl%eﬁh-(zy ylide nel-thiazol-4-one p P N iO

N--C/ HS N

b} Preparation of 2-{(R)-1 -(4-fluoro-phenyl)-2-hydroxy-ethytamino}-5-[1-(1H- -
pyrrolof2,3-bpyridin-3-yl)-meth-(Z}-ylidene]-thiazol-4-one

Then similar procedure as described in example 14b was used, starting
from 2-methylsulfanyl-5-(1 H-pyrrolof2,;3-blpyridin-3-yimethylene)-thiazol-4-one
{example 14a), 2—[(R)-1-(4—ﬂu0ro—phenyi)—2—hydroxy—ethylamine and DIEA to give

_ 2—[(R)-1-(4~ﬁu0r0~phenyl)~2-hydrdxy—ethyiamiho}-5~[1 ~-(1H-pyrrolof2,3-b]pyridin-3-

yl)-meth-(Z)-ylidene]-thiazol-4-one. LC-MS m/e 383 (MH").

Example 18

2.{2-Methoxy-phenylamino)-5-[1-(1H-pyrrolof2,3-blpyridin-3-y)-meth-(Z)-
vlidenel-thiazol-4-one




N 25 WO 2006/040049 PCT/EP2005/010702 45 Similar procedure as
described in example 14b was used, starting from 2-methylsulfanyl-5-(1
H-pyrrolo[2,3-b]pyridin-3-ylmethylene)-thiazol-4-one (example 14a),
2-(2-methoxy-phenylamine and DIEA to give 2-(2-methoxy-

henylamino)-5-[1-(1
why S’ﬁ)// W18, 3-b]pyridin-3-yi)-meth-(2)-ylidene]-thiazol-4-onE C& FEXRE W&
351 (MH'). Example 19 PharmacologigslAssays The pharmacological
properties of the compounds of this invention may to be confirmed by a

number Simplerpraceibiicas desaybetiiie ex@mpRit pﬁ%%é%%@%‘&'g from
@ﬁ?éf(?wéuﬁwlw h?yﬁmgtﬁm]@ggwwﬂﬂéwm%pmﬁ? 4-one
accordin e.invention and thei S ion
EHRTER A B O R A B Lol e AT
thhen@dinins)- ms—aﬁmmte{@@mamoﬁrwk@@aw@umagw@a@% one.
5 g@mglm%%@ lin B and CDK2/Cyclin E To d_etermlne inhibition of
DK1 activity, either FlashPlateT" (NENTM'-Life Science Products) assay
or HTRF assay was performed. Both types of kinase assayswere carried
out using recombinant human CDK1/Cyctin B complex. GST-cyclinB
(Exaroplgd% and CDK1 cDNA clones in baculovirus vectors were 20
provided by Dr. W Harper at the Baylor College of Medicine, Houston,
Bhampaegiadical ASHE pressed in High FiveTM insect cells and the

complex.w‘as R{%mf'géjo @‘ous %l?ﬁe w%&%@fﬁﬁmé‘%enhog may

Piscataway, as prewvi escri arper, J. W. et al.-Cell 199

10 7l5e gosfigney! yexumshea e Ragaﬁawlﬂ%a%%m ResSEMBIERR (Rb)
éé&b@%@%&ﬁ@%&}lwam%mmmwmm thecompounds

K1/ h I
v%%w«a% g P AR R T U identin
Gm&ntatawéJWﬁwamﬂ eny, Qﬁ}m@@mh@&oﬁwwmb ryalipssoh less than

5.0 gM. This demonstrates that all of these compounds were active to inhibit
15 CDK1/Cyclin B and CDK2/Cyclin E.

To determine inhibition of CDK1 activity, either FlashPlate™ (NEN™-Life

Science Products) assay or HTRF assay was performed. Both types of kinase
assays were carried out using recombinant human CDK1/Cyclin B complex.
GST-cycIihB {GST-cycB) and CDK1 cDNA clones in baculovirus vectors were

20 provided by Dr. W. Harper at the Baylor Coliege of Medicine, Houston, TX.
Proteins were co-expressed in High Five™ insect cells and the complex was
purified on glutathioné Sepharose resin (Pharmacia, Piscataway, NJ) as
previously described (Harper, J. W. et al. Cell 1993, 75, 805-816). A 6x-Histidine
tagged truncated form of retinoblastoma (Rb) protein (amino acid 386-928) was

25. used as the substrate for the CDK1/Cyclin B assay. (the expression plasmid was
provided by Dr. Veronica Sullivan, Department of Molecular Virology, Roche
Research Centre, Welwyn Garden City, United Kingdom). The Rb proteinis 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

30 expression of the 62Kd protein was under the control of an IPTG inducible
promoter in an M1 5 E. coli strain, Cells were lysed by sonication and purification
was carried out by bindin'g lysates at pH8.0to a Ni-chelated agarose column
pretreated with 1 mM imidazole. The resin was then washed several times with



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 30 expression of the 62Kd protein was under the control of
an IPTG inducible promoter in an M15 E. coli strain. Cells were lysed by

sonication and purification was carried out by binding Iysaﬁ%ﬁhﬁ%%&

_ W R agarose column pretreated with 1 mM imidazole. The resin

was then washed several times with W@ 2006/040049
PCT!EP2005/010702 -46 incrementally decreasing pH buffezgé to 6.0,
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counted on the TopCount scintilfation counter (Packard Instrument Co., Downers

Grove, iL]. The'percent inhibition of Rb phasphorylation, which is a measure of

the inhibition of CDK activity, was determined according to the following formula:

100 x 1 - test compound - nonspecific

total - nonspecific

where “test compound” refers to the average counts per minute of the test
duplicates, "nonspecific” refers to the average counts per minute when no
CDK1/Cyclin B, etc., was added, and “total” refers to the average counts per
minute when no compound was added. The iCsp value is'the concentration of
test compound that reduces by 50% the protein-kinase induced incorporation of
the radiolabel under the test conditions described. The value of the inhibitor
constant Ki is. calculated by the following: Ki = 1C50/(1 + [S}/Km), where [S] is th
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).

B )



duplicates, "nonspecific” refers to the average counts per minute when no
25 CDK1/Cyclin B, etc., was added, and "total" refers to the average
counts per minute when no compound was added. The ICSO value is the
concentration of test compound that reduces by 50% the protein-kinase
induced incorporation of the radiolabel under the test conditions

R4 he value of the inhibitor constant Ki is calculafedB{F e 11072

following: Ki = 1IC501(1 + [S]/Km), when¥ [S] is the 30 ATP concentration
and Km is Michaelis constant. The Homo%eneous Time Resolve

. lved
Flastesowmms R TR S fissabeas) AMERHaprdiem dligan kinase assay
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rgg%‘%@ iﬁ%%é%fél@%%ﬁﬁ%ﬁ'HHR&W@&!@%@%&W@M@B and Rb at 0.1

yclin B “solution in assay plates with final concentration of

qoralcysif. 225ndvR apectively/atdbdpaubates alB tes eea0dRiNanid HL of
ira}tﬂfeg%gc ”ﬁ%SB_?sJ‘QIf %ﬁﬂ?ﬁiﬁ?@%@é@@@l\ﬂm@” Rio(Sgy, By, MA)
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PsLkinfHner, Wellsslay, M) apf-antiHil s ambefysqoiaatrs BureLight-

SureLight- Aflophucocyanin (20 nM, PerkinElmer, \\ellesle ) were
Rt R SRR e L
Alrihbationpletiotoafithedsat BT flmmprBSHelr 4bmedmtidv iixearepigiion of the
transferred tg fresh 384-well bl TET0 S .
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wavelength of 665/615 nm.

To determine the inhibition of CDK2 activity, similar procedure as

- described above in CDK?/Cyciin B assay was used for CDK2/Cyclin E activity

except that CDK2/Cyclin E complex was used in the assay.

Ki values showing CDK1/Cyclin B and CDKQ/C’yciin- E activities that
appﬁed to compounds of the subject matter of this invention ranges from about
0.001 uM to about 5.000 uM. Specific data for some examples are as follows:

Example | CDK1,Ki | GDK2, Ki

(uM) (uM)
5 0.010 0.017
10 0.048 |0.018
[15 10.83 0.252

| 18 1.15 10.187
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20 described above in CDK1/Cyclin B assay was used for CDK21Cyclin E
activity except that CDK2/Cyclin E complex was used in the assay. Ki
values showing CDK1/Cyclin B and CDK2/Cyclin E activities that applied
to compounds of the subject matter of this invention ranges from about

v?gﬁzgvil\jl@ 3about 5.000 UM. Specific data for some exampllg:%@@{}%g’f’dﬂ’é”

xample CDK1, Ki CDK2, Ki (NM) (NM) 5 0.010 0.
0.018 150.83 0.252 18 1.15 0.187 W3t2006/040049
PCT/EP2005/010702 -48- Claims 1. A compound of the formula: HN O N
RAaimss N/ N H wherein s R, is selected from hydrogen, lower alkyl,
hydroxy- lower alkyl, cycloalkyl, lower alkoxy-lower alkyl and R2 - (X)n; X
isiselected fkapnpwendiiibadonmpdidxy-lower alkylene, cycloalkylene,

lower alkoxy-lower alkylene 10 and lower alkanoyloxy-lower alkylene; R2
is Rs

w N
'R;’/N—{s AN |
74 l-j
ﬁ N

wherein

R: s selected from hydrogen, lower alkyl, hydroxy-
lower alky!, cycloalkyl, lower atkoxy-lower atkyl and
Rz - (X)n;

X is selected from lower alkylene, hydroxy-lower
| ' alkylene, cycloalkylene, lower alkoxy-lower alkylene
' and lower alkanoyldxy—iower atkylene;

. Rz is
RSY\
AN
s and
z is selected from
-an aryl ring,

a 4 10 6 membered heterocycloalkyl ring containing
from 3 to 5 carbon atoms and from 1 to 2 hetero
atoms selected from the group consisting of
oxygen, nitrogen and sulfur; and



R6 and is selected from an aryl ring, is a 4 to 6 membered
heterocycloalkyl ring containing from 3 to 5 carbon atoms and from 1 to 2
hetero atoms selected from the group consisting of oxygen, nitrogen and
sulfur; and WO 2006/040049 PCT/EP2005/010702 -49 a5 or 6
membered heteroaromatic ring containing from 1 to 2 hetero atoms

WOAKEH 3 m the group consisting of oxygen, sulfur and nﬁ%@?ﬁoﬁg}lgﬁ%

16
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20

R6 are independently selected from the4foup. s consisting of hydroxy,

hydroxy-lower alkyl, hydrogen, lower alkyl, halogen, perfluro lower alkyl
and lower alkoxy: and r#iS 8h SieJBPREH 'bei?sfjg?b‘?‘i?ﬂ%%&é%%ma’“'“
compounds where R2 cohntaingahlisigenatons tecottdfvarothatiyeing,

sulfones where R2 Com@lﬂ}@;ﬁ%‘é‘fb’(é%%\hgﬁf&qﬁ@%éﬂ HRg or

heteroaromatic ring; or pharmaceutically acceptable salts theréof. 2. The

compound of claim ], wherein said comppund has the formula I-A N N O

—{~ R~"~ S\ |-A ﬁ@ﬂe ﬁ 3R épgﬁper%%n@lg sg}secped f?om%e group
consisting of hydroxy, hydroxy-lower alkyl, hydrogen,
fower alkyl, halogen, perfluro lower alkyl and lower

alkoxy; and
nis anintegerfromGto 1; or

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

pharmaceutically acceptable salts thereof.

2. Tﬁe compound of claim 1, wherein said compound has the formula I-A

wherein

R4' is selected from hydrogen, lower alkyl, hydroxy lower alkyl, lower
alkoxy-lower alkyl and cycloalkyl; or |

pharmaceutically acceptable salts thereof.

3. The compound of claim 2 wherein Ry’ is hydrogen or lower aikyi.



R1'is selected from hydrogen, lower alkyl, hydroxy lower alkyl, lower
alkoxy-lower alkyl and cycloalkyl; or pharmaceutically acceptable salts
thereof. 20 3. The compound of claim 2 wherein R1' is hydrogen or lower
alkyl. WO 2006/040049 PCT1EP2005/010702 -50 4. The compound of

W %H % T\ﬁ%grein said compound is 2-amino-5-[1-(1 PCT/EP2005/010702

10

15

20

-pyrro 3-b]pyridin-3-yl)-meth-(Z)-ylidene]-thiazot-4-one. 5. The
compound of claim 3 wherein R1' is cydi®alkyl. 6. The compound of claim
5 wherein said compoun ;‘Rf 2-cycl rop lamino- 5#1 1

H-pyrrolo[2l 8RR Rt f& ERtHAZORATSNE 7. The

compound of claim 2 wherein R1' is hydroxy-lower alkyl or lower alkoxg
|ava@ntam§r[&(méaw6ﬁigiﬂa%@lﬂw6@m-§ AR BRGH IR "
2-((R)-1-hydroxymethyl-3-methyl-butylamino)-5-[1-(1

H-pyrrolo[ 2T B imyripausdydf-amith Bhplidiena) tsiayeicaléde. 9. The
compound of claim 7 wherein said compound is

2%5(1-(R)-hydirxyoretovnd-olelbip pyleimeRE-iofpound is
H-pyrrolo[2,3-b]pyridin-3- yI) meth-(2)-ylidine]-thiazol-4-one 15 10. The

%&%ﬁg@mtﬂbﬂs fﬁ%ﬁ)&oﬁlﬁﬁiw%lh@?b&ﬁ@ﬂm@WhBerhbMﬁhzol-

in R1" |s and R2, n and X are as defined in claim
1‘?"&”%0 pharmaceutlcally acceptable salts thereof. WO 2006/040049
PCT/EP2005/010902 )
7. The compound of claim 2 wherein Ry’ is hydroxy-lower alkyl or lower

alkoxy lower alkyl.

8. The compound of claim 7 wherein said compound is

2-((R)-1-hydroxymethyl-3-methyl-butylamino)-5-{1-(1 H-pyrrolo[2,3~b]pyridin~3~yl)~
meth-(Z)-ylidene]-thiazol-4-one.

9. The compound of claim 7 wherein said compound is

2-(1-(R)-hydroxymethyl-2-methylpropylamino)-5-[1-(1H-pyrrolo[2,3-b]pyridin-3-
yl)-meth-(Z)-ylidine]-thiazol-4-one

10. " The compound of claim 1, wherein said compound has the formula I-B

- 1B
7 \:
nooN
wherein
Ry"is R -~ (X)a~; and
Ra, n and X are as defined in claim 1; or

pharmaceutically acceptable salts thereof.



w?.zf%sf/ﬁ“ﬁ%'%ompound of claim 15, wherein said compound Is

5
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it. The compound of claim 10, wherein aryl is phenyl. 12. The compound
of claim 11, wherein n is 1. 13. The compound of claim 12, wherein X is
cycloalkylene. 5 14. The compound of claim 13, wherein said
cycloalkylene is cyclopropylene. 15. The compound of claim 14, wherein
R6 ~/ R2 is is phenyl; and 10 R5 and R6 have the meanmgﬁc%%?feb@ﬂ%@

R,28)-2-phenyl-cyclopropylamino)-5-[1’-a )

‘H-pyrrolo[2,3-bjpyridin-3-yi)-meth- (2)-ylidinel-thiazol-4-one. 17. The

compound of claim 12, wherein X is lower alkanoyloxy-lower is alkylene.

18, The co f clai 4. ein RZ IS i nyl; and R5 and
Rbihave e hsanmran o o Bt T S Bl
PCT/EP20Q5/010702 -52 19. The compound of claim 18, wherein said

c pound?ghecgﬂ@%}ﬁé-‘f %@gggé_huﬂerem s ?
H-pyrrolo[2,3,b]pyridine-3-ylmethylene)-4,5-dihydro- -
thidzol-2-yIdMfEPPRETS R FREIHA.o4her ed XTis SYSralsdpaesf claim 12
wherein Xis lower alkylene. s 21. The compound of claim 20, wherein RS
RBIR2 is The compound of claim 13, wherein said cycloalkyiene is

cyclopropylene.

15. The compound of claim 14, wherein

i,

£GS
Rsis "

i

@ is phenyl; and

R_s and Rg have the meanings given in claim 1.
16. _ The compound of claim 15, wherein said compound is

2-((1R,28)-2-phenyl-cyclopropylamino)-5-{ 1-(1H-pyrrolo[2,3-b]pyridin-3-yi)-meth-
(2)-ylidine]-thiazol-4-one.

17. The compound of claim 12, wherein X is lower alkanoyloxy-lower
alkylene.
18. The compound of claim 17, wherein

R

&
Rr@*
Rz is :

3

is phenyl; and

Rs and Rs have the meanings given in claim 1.



is phenyl; and R5 and R6 have the meanings given in claim 1. 22. The
compound of claim 21, wherein R5 and R6 are hydrogen. to 23. The
compound of claim 21, wherein R5 is independently halogen,
triftuoromethyl, or lower alkyl; and R6 is hydrogen halogen, trifluoromethyl

vg(s(%agfﬁ{ggdgl 24. The compound of claim 23, wherein said 99%9&6@%?0702

5
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20

robenzylamino)-5-[1-(1
H-pyrrolo[2,3-b]py(din-3-yl)-meth-(Z)-yiifiine]- is thiazol-4-one. 25. The
compound of claim 23, wherein_said compound is .
21?2-chIoro%ﬁ@?ﬁ%ﬁ’éﬁ%ﬂﬁﬁ)-@{ﬂt‘fmm said compound is
H-pyrrolo[2,3-b]pyridin-3-yi)-meth-(Z)- ylidine]-thiazol-4-one. 26. The
carapioant GFHaroZ3( Whemwsinleld ddpypginrtJvipethylene)-4,5-dihydro-

2RuaSlocordHeiaRenr AR Ryl pyrolol2. 3 blpyricin 3-yiy meh-
Z)- ylidine]-thiazol-4-one. WO 2006/040049 PCTIEP2005/010702 -53 27.

228 oo P SR 5 S L RATRSLELR: ayene.
cBhpound SPELMTES TR AR B s

2-[2-(3-fluoro-phenyl)-ethylamino]-5-[1-(1

H-pyrrolo[2,3-b]py? ' I)-meth-(2)- y[idine]-thiazol-4-one. 29. The
compound of clai in Rs R2is~and P is a heteroaromatic ring
containing fRys1 to ero atoms to selected from the group consisting

of oxygen, nitrogen and sulfur; and R5 and R6 have the meanings given in
claim 1. @_ .
is phenyl; and

Rs and Rg have the meanings given in claim 1.
22. The compound of claim 21, wherein Bs and Rg are hydrogen.
23. The compound of claim 21, wherein
Rs is independently halogen, triflucromethyl, or lower alkyl; and
“Re | is hydrogen halogen, trifluoromethyt or lower alkyi.
24. The compound of claim 23, wherein said compound is

2-(2-chlorobenzylamino)-5-{1 -(T.H-pyrfolo[2,3-b]pyridin~3-—yl-)—meth-(Z)~ylidine]*
thiazol-4-one.

25. . The compound of claim 23, wherein said compound is

2-{2-chloro-6-methylbenzylamino)-5-{1-(1 H-pyrrolo{z,3—b]pyfidin~3~yi)vmethn(Z)—
ylidine}-thiazol-4-one.

26 The compound of claim 23, wherein said compound is

2-(3-chloro-4-fluorobenzylamino)-5-{1 —(1 H-pyrrolo[2,3-blpyridin-3-yi)-meth-(Z)-
ylidinel}-thiazol-4-one.



30. The compound of claim 29, wherein said heteroaromatic ring contains
1 hetero atom. 31. The compound of claim 30, wherein said heteroatom is
sulfur. 1s 32. The compound of claim 30, wherein R5 and R6 are
hydrogen or lower alkyl. 33. The compound of claim 32; wherein said
compound is 5-[1 -(1 |

WOAZSHHURP, 3-b]pyridin-3-yl)-meth-(2)-ylidine]-2-[(thiophen- 2“5 Fitatiy 110702
amino]-thiazol-4-one. 20 34. The compaund of claim 32, wherein said
compound is 2-[(3-methyl-thiophen-2-ylmethyl)-amino)-5-[1-(1
l4snyrrolo[ 2rBotmyripin:Bdytf-alaith 2Z,whedeinedatd anshacund IV O
2006/040049 PCT/EP2005/010702 -54 35. The compound of claim 29,

VeI einGaid IRisre REPREAIRG-SIN NS pivolofResd jipriin- 36/ Freth-(2)-
compou%(lj5 of Igum 34, wherein both of said hetero atoms are nitrogen. s
R h ] PABGUTH'Gf claim 36, wherein R5 and R6 are individually -

selected from the group consisting of hydrogen and lower agkgl. 38. The
npound HReIaRMBYUNhefSIAIThP Y Uk compound
2-[(5-methyl-pyrazin-2-ylmethyl)-amino]-5-[1-(1 o

5 HErRIRR-Pipymidirethylamiadl-5d L) YiiAelalRe Binyilie:By)mrin-(2)-
Cﬂ[@plgﬁj_mgoq_lgj,ghé_z, wherein Xis hydroxy-lower alkylene. 40. The
compound of claim 39, wherein Rs Re R2 is is phenyl; and 15 R5 and R6

hgye the meanings diven,inGlaim Lo, wherein

5
<G
Rsis s and

®‘ is a heteroaromatic ring containing from 1 to 2 hetero atoms
10 selected from the group consisting of oxygen, nitrogen and sulfur; and

Rs and Rg have the meanings given in claim 1.

30 The compound of claim 29, wherein said heteroaromatic ring contains
1 hetero atom.

.31. The compound of claim 30, wherein said heteroatom is sulfur.
15 32 The compound of claim 30, wherein
) Rs and Rg are hydrogen or lower alkyl.
33. The compound of claim 32, wherein said cormnpound is

5-[1-(1 H-pyrrolo[Q,S-b]pyridin-3«yl)~meth‘(2)«yiidine]-2—[(thiophen—z—yl—methyi)-
amino}-thiazol-4-one.

- 2 34, The compound of claim 32, wherein said compound is

2-[(3-methyl-thiophen-2-yimethyl)-amino)-5-{1-(1 H-pyrrolo[2,3-b]pyridin-3-yl)-

meth-(Z)-ylidine]-thiazol-4-one.



41. The compound of claim 40, wherein R5 and R6 are individually
selected from halogen, trifluorometyl, hydrogen and lower alkyl. 42. The
compound of claim 41, wherein said compound is 20 2-(2-hydroxy-I
-(R)-phenyl-ethylamino)-5-(1-(1 H-pyrrolo[2,3-bJpyridin-3-yl)-meth-

3 idingdsthiazol-4-one. 43. The compound of claim 41, wherein,sal
compound&fs WO 2006/040049 PCT/EP2005/010702 -55 Tk gﬂiﬁm

2-[(R)-1-(4-fluoro-phenyl)-2-hydroxy-ethyiami no]-5-[1-(1 _
H-pyrrolo[2,3-b]pyridin-3- yi)-meth-(2)-ylidene]-thiazol-4-one. 44. The .
co%pound FRGHRMPONDF feﬁlﬂ‘ms%é; Whe'l8 58I IeTRARATRRADP Srfains
RinanceRec@vendhe meanings given in claim 1. 45. The compound of

claim 44, wherein R5 and R6 are individually selected from hydrogen,

lower alkyl apgh loyasalkerys difidtad henersipasidopbelaiedowhereiare
said compound is 2-(2-methoxy-phenylamino)-5-[1-(l

HIHURER2, 3-b]pyridin-3-yi)-meth-(2)- yiidene]-thiazol-4-one. 47. The
process for the manufacture of a compound of formula | according to

5 cl@f 1, whelBfhcompespd ffsdaii 3 ARIRr11 O NN

Rs and Rs are individually selected from the group consisting of
hydrogen and lower alkyl,

38. The compound of claim 37, wherein said compound is

2-{(5-methyl-pyrazin-2-yimethyl)}-amino]-5-{ 1-(1H-pyrrolo[2,3-bjpyridin-3-yl}-meth-
10 {Z)-ylidine}-thiazol-4-one.

39. The compound of claim 12, wherein X is hydroxy-lower alkylene.

. 40. The compound of claim 39, wherein

R

5
Rs‘@-—_
Rais _ '

@ is phenyl; and

15 Rs and Rs have the meanings given in ¢laim 1.
AP The compound of claim 40, wherein

Rs and Rg are individually selected from halogen, trifluorometyl,
hydrogen and lower alkyl.

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

20 2~(2-hydroxy-1-(R)-phenyl-ethylamino}-5{1-(1H-pyrrolo[2,3-b]pyridin-3-yl}-meth-
(Z)-ylidine}-thiazol-4-one.

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



H 11, is reacted in the presence of a compound of formula lll-A NO S==<
S llI-A, WO 2006/040049 PCT/EP2005/010702 -56 to give a compound of
formulalV N0 S=<S NN H IV, and b) said compound of formula IV is
further reacted in the presence of a methylating agent to give the

compound of formulaVNO SNN H$V; and c) said co oup
WRAHARP turther reacted in the presence of an amine g}p orm%ﬁggwm’m

R1-NH2 10 VI, wherein R1 has the me&&éning given in claim 1, to give the
respective compound of formula I; and

2-[(R)-1-(4-fluoro-phenyl)-2-hydroxy-ethylamino}-5-{1-(1 H-pyrrolof2,3-b]pyridin-3-
yh-meth-(Z)-ylidene]-thiazol-4-one.
44,  The compound of claim 11, wherein n is 0; and

R

5
R
R, is ;

G}' is phenyi; and

Rs and Ry have the meanings given in claim 1.
45, The compound of claim 44, wherein

Rs and Re are individually selected from hydrogen, lower alkyl and

fower alkoxy.
10 46. The cofnpound of claim 45, wherein said compound is

2-(2-methoxy-phenylamino)-5-{1-(1 H-pyrrolo[2,3-blpyridin-3-yi)-meth-(Z)-
ylidenel-thiazol-4-one. ' '

47. The process for the manufacture of a compound of formula |
according to claim 1, wherein

15 a) a.compound of formula {l

S A,



d) said compound of formula | is isolated from the reaction mixture and, it
desired, turned into a pharmaceutically acceptable salt. 1s 48. The
process according to claim 47, wherein the methylating agent of reaction
step b) is iodomethane. WO 2006/040049 PCT/EP2005/010702 -57 49. A
compound of formula | according to claim 1 for the treatment of cancer, in
bvé?ljr@ﬁ%?i’%)ﬁéast cancer, prostate cancer, colon cancer and tAg gazl%ogédrl_moz
50. The use of a compound of formula | ggcording to claim 1 for the 5
manufacture of medicaments for the treatment of cancer, in particular
breast candergpmstatengmnogrotiponanter and lung cancer. 51. A
pharmaceutical composition comprising a compound of formula |
according to claim 1 togethegwith-gharmaceutically acceptable adjuvants.
52. The pharmaceutic:sd podition according to claim 51 for the io
treatment of cancer, in part reast cancer, prostate cancer, colon
cancer and lung cancer. 537 A compound of formula | according to claim

~ 1 whenever prepared by a procesg.according to claim 47.

74
N
H IV, and

b) said compound of formula IV is further reacted in the presence of a
methylating agent to give the compound of formula V

c) said compound of formula V is further reacted in the presence of an

‘amine of formula VI
R-NH2
10 v,

wherein Ry has the meaning given in claim 1, to give the respective

compound of formula |; and

d) said compound of formula | is isolated from the reaction mixture
and, if desired, turned into a pharmaceutically acceptable sait.

15 48, The process according to claim 47, wherein the methylating agent of
reaction step b) is iodomethane.



WO 2066/040049

PCT/EP2005/010702
-57 -
49, A compound of formula | according to claim 1 for the treatment of
cancer, in particular breast cancer, prostate cancer, colon cancer and lung
cancer.
50. The use of a compound of formula 1 according to claim 1 for the

5 manufacture of medicaments for the treatment of cancer, in particular breast
cancer, prostate cancer, colon cancer and lung cancer.

51. A pharmaceutical composition comprising a compound of formula 1
according fo claim 1 together with phamaceutically acceptable adjuvants.

52. The pharmaceutical composition according to claim 51 for the

10 treatment of cancer, in particular breast cancer, prostate cancer, colon cancer
and fung cancer. )

53. A compound of formula | according to claim 1 whenever prepared by a
process according to claim 47.



