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PHENYLACETAM DO THI AZOLE DERI VATI VES, PROCESS FOR THEI R PREPARATI ON AND
THEI R USE AS ANTI TUMOR AGENTS BACKGROUND OF THE | NVENTION Field of the

I nvention The present invention relates to phenyl acet am do-thi azol e

derivati vewo a3mogsepr ocess for 10 their preparation, to pharcmzxr:mztwml
conpositions containing them and to their use as therapeuT qAad ts,
particularly in the treatnent of cancer and cell prolrferatron di sor ders.
Di scussion of the Background 15 Several cytotoxic drugs such as, e.g.,
fluorouracil (5 FU), doxorubicin and canptothecins, damage DNA or affect
cel lul ar netabolic pathways and thus cause, in nmany cases, an indirect

bl ock of the cell cycle. Therefore, by producing an irreversible danage to
_both normal and tunmor cells, these agents result in a significant toxicity
and side-effects. 20 In this respg@ QFAUPNVENTIORADI € of functioning as
hi ghly specific antitunor agents by selectiively Teading to tunor cell
arrest and apopPHEE&HQWCEﬁA&&Hﬂhﬂ&HﬂEﬁHﬂiDEREVAEUVESﬂEﬁDGEBS&ﬁKlTHEMKthan
the currently avarlable re d ra t hat

progr essi én through 83%3%99€$5m1§ﬁ: iﬁﬁ%@s éENT§heckpornt
controls, otherw se referred to as restriction pornts, mhrch are regul at ed
by a 25 famly of enzynmes known as the cyclin-dependent kinases (cdk). In
turn, the cdks thenselves aBACKGRCGIND QF THEWWVENTIGNSsuch as, for

i nstance, binding to cyclins. The coordinated activation and inactivation of
di fferent cyditldofihe Inventionxes is necessary for nornal progression t hr ough

the cel | l.e. Both th ti.cal t trplled
by tho act | valIoGHSUR HNEPRL ISR 14 Phero fReaeo bl S, B phpes B ©
CdK4/ cycl Qhéﬁlg, éjﬁﬁt%/oﬁyfal hrRadbuficAlN@ueRithAs Baiithialiy S, 3R alr e as

-phase. Progres roug S- phase requr res the activity of CdK2/cyclin A
wher eas t he \ibeRpifies 3gmtPGiatGR(RIY7An 82 Heatment of cancer and cell proliferation

disorders.

Discussion of the Backeround

15  Several cytotoxic drugs such as, e.g, fluorouracil (5-FU), doxorubicin and
camptothecins, damage DNA or affect cellular metabolic pathways and thus cause, in
many cases, an indirect block of the cell cycle. Therefore, by producing an irreversible
damage to both normal and tumor cells, these agents result in a significant toxicity and
side-effects.

20  In this respect, compounds capable of functioning as highly specific antitumor agents by
selectively leading to tumor cell arrest and apoptosis, with comparable efficacy but
reduced toxicity than the currently available drugs, are desirable.

It is well known that progression through the cell cycle is govemed by a series of
checkpoint controls, otherwise referred to as restriction points, which are regulated by a

25  family of enzymes known as the cyclin-dependent kinases (cdk). In tum, the cdks

themselves are regulated at many levels such as, for instance, binding to cyclins.
. The coordinated activation and inactivation of different cyclin‘edk complexes is
necessary for normal progression through the cell cycle. Both the critical G1-S and G2-
M transitions are controlled by the activation of different cyclin/cdk activities. In G1,
30 both CdK4/cyclin D and CdK2/cyclin E are thought to mediate the onset of S-phase.
Progression through S-phase requires the activity of CdK2/cyclin A whereas the



12 J AN 100fi activation of cdc2 (cdkl)/cyclin A and cdc2/cyclin B are
required for the onset of mtosis. For a general reference to cyclins and
cycl i n-dependent ki nases see, for instance, Kevin R Wbster et al, in Exp.
pin. Invest. Drugs, 1998, Vol. 7(6), 865-887. Checkpoint _controls are

def ective WO O3S celIs due, in part, to disregul ati on of PEHEPS2/HE8T vity.
For exanple, altered expression of cyclin2E and cdks has be qﬂﬁﬁmﬁed in
tunor cells, and deletion of the cdk inhibitor p27 KIP gene in mce has been
shown to result in a higher incidence of cancer. Increasing evidence

supports the_i hat re,r = LN 0 N0 € S 1N I cl
progressi on %é\hg'?ﬁ%é ogucgh?e(rc @%ﬁi@ﬁt An@{ﬁ:g{ij %ﬁcg%%ea% X‘E%urlretdhg’? SLE%L?PE% °

i nterventi oNmitodld. Far F@?&ﬂeﬁﬂ' Pfferchdie t6lifyEEits i RYchih-depeplietdiingaes| de8, lrgihase
activity should be helpful in restricting the unregulated proliferation of
a tunor cel | insodERYIICR. WiebstemayEl i Bp) OpinsInvastoBjugs1 1988, Ydle7(0hB6688Gn t o
provi de conpaunds which are useful. in treati cel] 15 proliferativ

di sorders asSOEFEROEH C\RP'E‘@S 1 EF{F’E‘F%“HH’CWOI ﬁ?ém’e‘&el’ﬂf% ﬁg Sfrf‘%’i@m&c?f ¢l y .
It is anetheLuakj oy Qund ' e | gr{;gjs

I nhi bi torg a?ﬁ“@ﬁ ?/;.SI- eif%gﬂ%’r glg%ﬁ(% %?ﬁeent O@g%@ﬂﬁ%\g cl s%&?&%%%a cgnrtai n
phenyl acet amhgfert dellazaidailaion ofdhel odlethhiiton pe¥ K @ygehe in kiictalss bicad sldvo tey/
activity and are thus useful in therapy as antitunor agents and |ack, in
terms of bot Kesuln aihigheningidsneeofopnesst s, the aforenentioned 20 dr awbacks

associated wth currently avail able .ant |t r drugs. re.specificall t he
phenyl acet am]'%%??fsi:hga?&%%%e C?PSQ?J{% ﬁlhﬁ\}g?ﬁ P}?ﬁ ”ﬂ%’ 8%5%? ﬁ%g "%{‘5(‘8%% H’eﬁ?ﬂ of a
vari ety of capeeipsogreseloadinddas suchUfepRt@ént itholebifist tafketsCof HeRRBtiSHEdvation.

bl adder, breaSt, colon, kidney, liver, lung, including smal'l cell |ung

cancer, d$opHagasiculayathe- direst dalribition sofycdkieyelin damase sachviéic khowdé bei belpfithyn oi d,
prostate, and skin, .ncluding,25 uanous cell carcinoma; hemat opoietic
tunors of | yﬁﬁ%%?tﬁlgltt’ﬂﬁ%fﬁ%‘ﬂpﬁgﬂfﬂﬁgﬁ&? %’ﬁ?(ﬁ’é‘?ﬁré’,eﬁ'acut e | ynphocitic

| eukaem a, acute |ynphoblastic | eukaem a, B-cell [|ynmphoma, T-cell-Iynphoma,
Hodgki n' s | ynphoma, non-Hodgkin's |ynphoma, hairy cell |ynphonma and
Burkett's | ynphoma; hemat opoi eSUMMARY OF FHEYWNVENTIONneage, i ncl udi ng

acute and chroni c nyel ogenoys | eukem as,_ nyel odyspl astic s rone and 30
promyel ocyt i dt iSe8kél ﬁ‘i"té’%tﬂ%?ﬂ}’reéh‘?ﬁ t%%"é’éw&tﬁ?ﬁm"%‘iﬁ Uﬁw, are, ‘{}g‘ilﬁdl'eam% cell
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is another object to provide compounds which have cdk/cyclin kinase inhibitory activity.

The present inventors have now discovered that certain phenylacetamido-thiazoles are
endowed with cdk/cyclin kinase inhibitory activity and are thus useful m therapy as
antitumor agents and lack, in terms of both toxicity and side effects, the aforementioned
20 drawbacks associated with currently available antitumor drugs.
More specifically, the phenylacetamido-thiazoles of the invention are useful in the
treatment of a variety of cancers including; but not limited to: carcinoma such as
bladder, breast, colon, kidney, liver, lung, including small cell lung cancer, esophagus,
gall-bladder, ovary, pancreas, stomach, cervix, thyroid, prostate, and skin, including
25 squamous cell carcinoma; hematopoietic tumors of lymphoid lineage including
leukaemia, acute lymphocitic leukaemia, acute lymphoblastic leukaemia, B-cell
lymphoma, T-cell-lymphoma, Hodgkin'sllymphoma, non-Hodgkin's lymphoma, hairy
cell lymphoma and Burkett's lymphoma; hematopoietic tumors of myeloid lineage,
including acute and chronic myelogenous leukemias, myelodysplastic syndrome and
30 promyelocytic leukaemia; tumors of mesenchymal origin, including fibrosarcoma and

rhabdomyosarcoma; tumors of the central and peripheral nervous system, including



3 12 JAN 2006 astrocytonma neurobl astoma, glioma and schwannonmas; ot her
tunors, including nelanoma, sem nona, teratocarcinonma, O0Steosarcona,
xerodenna pi gnment osum keratocanthoma, thyroid follicular cancer and
Kaposi's se@ic@ymasscbue to the key role of cdks in the regul apgppefinesl | ul ar
proliferation, these 5 phenylacetam do-t tgi azol e derivati vez ar@h@h o useful
in the treatnent of a variety of cell proliferative disord rls as, for
exanpl e, benign prostate hyperplasia, famlial adenondtosis pol yposis,

neur of i bromat osi s, psoriasis, vascular snooth cell proliferation associated
Wi t h at her osedtexcoieohs reufoiiastoma, f ghomsi sand aschivahtidsas; gbthee r mtnoere p huchitdisg and
post -surgi cal stenosis and restenosis. 10 The conpounds of the jnvention nmay
be useful i nMclaEgMaeNFCIYROMA,, HEFAHRCAICINOINA, o HSIEOSHFEOMS |, FGOSEERR KR SMGRIOPHEY

“that cdk5 isyj ' I ' " tein Q Biochem
117, 741- 749}(&%’8@{&&??&1 gé?rdp%tﬁ}g%gﬁ%?x {eﬁ%’!&&)gﬁ esrll% ?%ﬁé,}ﬁ%s nodul at ors of
_apoptosis, mEgeats dhdekeysedl! of tdkbein &E@&E%iﬂﬁﬁoxpfofpéélﬁﬁ{r, prdlita@htion)f gfeké ons,

prevention of AIDS developrment in H V-infected 15 individuals, autoimune
di seases andpheylasdieyddethizioledaivativerars alsthisefubinpibe trdstoeeint ofia yatiety eficelbn

may be useful in iphibj.ti t r angi ogenesi§ and nefastasis. .Th o
co?lrpoungs o1l‘J Pf‘h&erl?'m’/ele rdt'ﬁoéaeqﬁai}ulﬁl o %:tegﬁ'é‘pféln ﬁqe&g{lloprogra?eoﬁ]ﬁg%rpwl& g?tﬁlhal

ki nases, e.g ' ' | | Yol =4: =5,
JC T Sk 5 Mg AR Bl fiofatoht GRbrids0y el i oo frcfiprkfifin
rafl, MEK1, N¥SBiSiatddGvitR, athidGEeldRosis,ChulonhGHfibtosis)l atthritiss edlomiendaRphitic and\bl |
Akt, MAPK, LK, MK 2, T CK 2, Cdc7, Nek, and thus be effective in the
treat ment of Paftserzieal sieaews pnd watepPsih ot her protein kinases. The conpounds
of the inyentd 8 .] t i 2

" adh of herldpy TRERUR" S8 Biitabl ola b (BRI Brait BERLARIAGR fless 3
present i nvenrtp@usted oy ihdefactihae tdies is molv%&%imggﬁ%oﬂﬂéﬁdnf@ﬁ &hiptétein (J.

di sorders associated with an altered cell cycle dependent kinase activity,
by adni ni st &ipehgm. 312, HArniAR 199 )need thereof an effective anobunt of a

phenyl acet amige- 30 Lhi 2ol d6rval L e ok SRLESS St B, £95 THb3e LR me

treatment of cancer, viral infections, prevention of AIDS development in HIV-infected

15 individuals, antoimmune diseases and neurodegenerative disorders.
The compounds of this invention may be useful in inhibiting tumor angiogenesis and
metastasis.
The compounds of the invention may also act as inhibitor of other protein kinases, e.g.,
protein kinase C in different isoforms, Met, PAK-4, PAK-5, ZC-1, STLK-2, DDR-2,
20  Awurora 1, Aurora 2, Bub-1, PLK, Chkl, Chk2, HER2, rafl, MEK1, MAPK, EGF-R,
PDGF-R, FGF-R, IGF-R, PBK, weel kinase, Src, Abl, Akt, MAPK, ILK, MK-2, IKK-2,
Cdc7, Nek, and thus be effective in the treatment of diseases associated with other
protein kinases.
The compounds of the invention are also useful in the treatment and prevention of

25  radiotherapy-induced or chemotherapy-induced alopecia.

Accordingly, the present invention provides a method for treating cell proliferative
disorders associated with an altered cell cycle dependent kinase activity, by
administering to a mammal in need thereof an effective amount of a phenylacetamido-

30 thiazole derivative represented by formula (I}



4 1 2 JAN 2906 (1) wherein R is a hydrogen atomor a straight or branched
Cl-C4 al kyl group; Rl is a group of forrmula (JlJae) 05 H NAO- N-"NNR2
NRZ OHV O(lid) (Ile) wherein R2 is hydrogen or a straight or branched
Cl1- C6 al kyl %rous and the hydroxy group onto ring (llc) is. |n any one of
the free E}XQ.%’P%@, R3 is selected fromthe group consisti RGTOFPOUNAD,

ani nomet hyl (- CH2-NH2), hydroxynethyl (-€&H0H), straight orl bihdbed C1- 4
alkyl or it is a5 or 6 nenbered 10 heterocycle with 1 or 2 heteroatons
sel ect ed anong nitrogen, oxygen and sulfur; provided that when Ris
hydrogen, then R3 is other than nethyl or pyridyl-3-yk; or a
pharmaceutically acceptable salt thereof. In a preferréd enbodi nent of the
nmet hod descri bed above, the cell proliferative der 15 is selected from
the group consisting of canter, Al gmer '} di sk viral infections,

aut o-i mune di seases and ne¢qpdeg ﬁergti i S@ . Specific types of
cancer that may be treated i*nc ' squarmous €BI1 carci noma
hemat opoi etic tunmors of nyeloid or %&nphmid | ippeage, tunors of mesenchynal
origin, tunors of the centraHs@nd peripheral nervous system nelanoma, 20
sem noma, teratocarcinoma, osteosarcoma, xeroderma pignmentosum

ker at ocant howagereit hyroi d fol li cular cancer, and Kaposi's sarconma | n another
preferred enmbadi nent of the method described_above, the cell proliferative

di sorder is 2dfabydozen yem ora aighh ok braached GigCotlkPeioyh prost at e
hyper pl asi a, pf @ LI a =nﬁpﬁ9 I s pol yposis, neuro-fibromatosis,
psori asi s, vgégglﬁélrﬁé%ﬁ ce % 031008365 PCTI EP02/ 07289

O 0

O 0
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5 (lla) (lib) (Ilc) (H1d) {lle)
wherein R, is hydrogen or a straight or branched C,;-Cs alkyl group and the hydroxy

group onto ring (IIc) is in any one of the free positions;

R; is selected from the group consisting of amino, aminomethyl (-CH>-NH),

hydroxymethyl (-CH,OH), straight or branched C,-C4 alkyl or it is a 5 or 6 membered
10 heterocycle with 1 or 2 heteroatoms selected among nitrogen, oxygen and sulfur;

provided that when R is hydrogen, then R; is other than methyl or pyridyl-3-yi;

or a pharmaceutically acceptable salt thereof.

In a preferred embodiment of the method described above, the cell proliferative disorder
15  is selected from the group consisting of canter, Alzheimer's disease, viral infections,

auto-immune diseases and neurodegenerative disorders.

Specific types of cancer that may be treated include carcinoma, squamous cell

carcinoma, hematopoietic tumors of myeloid or lymphoid lineage, tumors of

mesenchymal origin, tumors of the central and peripheral nervous system, melanoma,
20 seminoma, teratocarcinoma, osteosarcoma, Xeroderma pigmentosum, keratocanthoma,

thyroid follicular cancer, and Kaposi's sarcoma.

In another preferred embodiment of the method described above, the cell proliferative

disorder is selected from the group consisting of benign prostate hyperplasia, familial

adenomatosis polyposis, neuro-fibromatosis, psoriasis, vascular smooth cell



12JAN20C6 proliferation associated with atherosclerosis, pulnonary fibrosis,
arthritis, glonerulonephritis and post-surgical stenosis and restenosis. In
addition, the inventive nmethod provides tunor angi ogenesis and netastasis

i nhi bi tionywgli3Ressayentive method may al so provide cell cyclgiibizigeon or
cdk/cyclin 5 dependent inhibition. In addition to the aboVyg,jAf#ggsret hod

obj ect of the present invention provides treatnent and prevention of

radi ot her apy-i nduced or chenot herapy-induced al opeci a. The present invention
al so provides a phenyl acet am do-thi azol e derivative represented to by
formula (1) (k)lifedatiorei nassdiated a wigr oggheroatlerosisr aulmsdnayy ditoogps, Rithiditss, a
group of fornmula (Rae) 0,0 Q H ' N~N--R2, R3 OH ~--J O (fib) (l1lc) (lid)
(1le) wherei glowemplongphuitissed pgst-srgicsl sicgasis apd psigpesied C1- 06 al kyl group and
t he hydroxy r .ontg ri. J.LC) iS4l Yy 0 3] o R3
Is selected fhgom %‘gﬂ]gﬁl&ﬁﬁ%&%‘%s |g13§do rcg}r?ner?o?&éérg r%%ég%ﬁgﬁ( 9@2@&%@?’13
_hydr oxymet hylinkibfdor Orbe irientive Mettd MaRadestotle @41 Aykik! inBibitidn dScdk/dyclh 6
“menbered 20 heterocycle with 1 or 2 heteroatons sel ected anpbng nitrogen,
oxygen and sulependenpinbibitthed t hat when R is hydrogen, then R3 is other than

rothyl o VO e 9 RRALRCPULLCAI Y, 3CCeR A oA il AT SRl ene O

and prevention of radiotherapy-induced or chemotherapy-induced alopecia.

The present invention also provides a phenylacetamido-thiazole derivative represented
10 by formula (f)

R,
N O
HC. [\
; )/( S ()
S H R
H,C
wherein
R is a hydrogen atom or a methyl group;
R, is a group of formula (Ha-¢)
0 0 0 0
H
“*N: 7 \N)LO '"“N: ; "‘“-N’U\N*‘Rz A Rs
_/ OH _/ o
15 {lla) (lib) (lic) « (ild) (lle)

wherein R, is hydrogen or a straight or branched C,-Cs alkyl group and the hydroxy

group onto ring (IIc) is in any one of the free positions;

R3 is selected from the group consisting of amino, aminomethyl (-CHp-NHj;),

hydroxymethyl (-CH;OH), straight or branched C;-C, alkyl or it is a 5 or 6 membered
20  heterocycle with 1 or 2 heteroatoms selected among nitrogen, oxygen and sulfur;

provided that when R is hydrogen, then R; is other than methyl or pyridyl-3-yl;

or a pharmaceutically acceptable salt thereof.



The present invention also includes nethods of synthesising the

phenyl acet am do- thiazole derivatives represented by fornmula (1). A
pharmaceutical conposition conprising the phenyl acetam do-thiazole
derivativesg represented by fornmula (1) is also included in the present

i nvent i on.‘%Q“%J%ﬂ%}?i conpl ete appreciation of the invention Péﬁfdmﬁlg v288f the
attendant advantages thereof will be readily obtained as tAd Hahiilbbecones
better understood by reference to the follow ng detailed description.

DETAI LED DESCRI PTI ON OF THE | NVENTI ON 10 Several am nothi azoles are known in

the art, for.,nstance. herbicid nthei i I Nt er rediat e r_eyven.as

t herapeutic %r?f%sgntA}@%ﬁu?IthSg gﬁﬁ{deié%o%xéﬁyrgﬁesﬁﬁg the pﬁen%dace ani1do-
benzanl i do- | in3abld akeAlk@veds réhédedtelicbyi ForRRIEN! (). ( EPpharfdeelifoal VedBassition
S.p.A); 5-alkyl-2- phenyl al kyl carbonyl am no-1,3-thi azol es as protein kinase
C i nhi bi t or scqru@itsg tegdenylaGitaniia-tRlaaclsaleaustivealrep@osented by formula (I) is also
5-aryl thio- Ziq%ryl m no-1, 3-thi azol es as antitunor agents 15 (EP-A-412404,

Fuj i sawa Phaiifiuded i the presantiBvention, honyl anmi no- |, 3-t hi azol es as

cycl i n-depende ' alaTll oY . '
Inc.); a?n’ n%[ ﬁl%nééz(%@&aen%ﬁg&%@% %%%@%ﬁé‘g%? "@9 gg/fﬁg?ngﬁ%@fgdygbfeégg%s
cyclin depenedgséof wiilihesesdilydtithined as the \Wame YebirB8lbetRr uflbtobll By vefSrutd b
Co.); phenyl acetam do- thiazoles substituted by cycl oal kyl -al kyl groups as

gl ucoki nase #wifollewimedletailedlescripion.he 20 treatnent of type 11 di abetes (WO
01/ 85707, Hof fmann-La Roche AG. In addition, two international patent
applications WO 00/ 26202 and WD 01/14353 (US 6, 114,365), both in the nane

of Pharmaci a & ,.Upj ohn SpryansmiDESCRIPTION OFOrwRIRYENTION I ef er ence,
di scl ose broad cl asses of anido-thrazole derivatlives possessing cell

dependentioki Several amidvithiazolesaere knewn iA5thdhat, cfonpostaats abhjherbicidds, tsimthptiesent
i nvention fall wthin the scope,of the genera}{k@efor | a of WD 00/ 26202 and
WO 01/ 14353 Btprmgdiates, pr £yen a5 (herapputic, 28mis. 1 Amgns (thesee iy, 241Al EXHNYENds of

L1 2, ki S S, AT g VRS PR

either as racem ¢ adnixtures or as I ptical "i somer
wi thin the phepgalkflcirbenylaraent,3-thivzniés asprotéih RiaB)E3MbibROTE EPO298IT253%5, 7 1
2 JAN 2006 Otsuka Pharmaceutical Co.); 5-arylthio-2-acylamino-1,3-thiazoles as antitumor agents
15 (EP-A-412404, Fujisawa Pharm. Co.); 4-amino-2-carbonylamino-1,3-thiazoles as
cyclin-dependent kinase inhibitors (WO 99/21845, Agouron Pharmaceutical Inc.);
aminothiazoles among which are 5-alkenyl-2-acylamino-thiazoles as cyclin dependent
kinases inhibitors (WO 99/65884, Bristol-Myers Squibb Co.); phenylacetamido-
thiazoles substituted by cycloalkyl-alkyl groups as glucokinase activators, useful in the
20 treatment of type I diabetes (WO 01/85707, Hoffimann-La Roche AG).
In addition, two international patent applications WO 00/26202 and WO 01/14353 (US
6,114,365), both in the name of Pharmacia & Upjohn S.p.A. and herewith incorporated
by reference, disclose broad classes of amido-thiazole derivatives possessing cell
dependent kinase inhibitory activity.
25 The compounds object of the present invention fall within the scope of the general
formula of WO 00/26202 and WO 01/14353 but are not specifically exemplified

therein.

The compounds of formula (I) may have asymmetric carbon atoms and may therefore
30  exist either as racemic admixtures or as individual optical isomers which are all within

the scope of the present invention.



As an exanple, when R is other than hydrogen, the carbon atomto which R
itself is attached is an asymmetric carbon atom and, hence, both the (R)
and (S) optical isoners of the conpounds of forrmula (1), as well as the
racem ¢ (Ry&hspeitxture or any other adm xture conprisingpeTaipanidsy of one
of the two optical (R) or (S) isomers, are7W|th|n 5 the scm f2 ﬁhe
I nvention. Likew se, the use as an antitunor agent of all ‘M Q bl e

i soners and their adm xtures and of both the netabolitfes and the
pharmaceutically acceptabl e bio-precursors (otherwise referred to as
pro-drugs) ofAstdeecamieuabn Rfisfotltenthan hildrogere tled smboni hivinntd hdichsR dpelfds t he
present invention. 10 In the present description, as it is clear tq the

ski |l ed man, atachediig b FBAEMCEBPR gi9sa ARd, bencs, hethrhe GR) @ﬂ & oatlcalemmm ( h

Thi ooy ik bS8 B o e e BEPE R AT b B o
ref erring t o e RTARHRREm R0 mbRERHbFore 0 thd S by A Ictﬁlug(e YR (EPisameAOMe wiltlif)

‘the 2-oxo-pyrrolidin-I-yl noiety i's further su din position 3, 4 or
5 of the &i nghw\mopchf/ﬂlneomgpngomups so as to get a 3-hydroxy-, 4-hydroxy- or

L 2 GBI  HRend B eSS PR R
d f . fih
0L n Y, 6y 4 TR ) SRR RSB o

heter ocycl e \(bﬁllarvhs@fefard‘d?ﬁoe!s@%-ﬂfﬁgs‘ﬁd&efcﬁﬁpﬁmg}ffﬁltrﬁul@g@lﬁre Ay $ehirOthe

sul fur, we intend a group such as, for instance, furan, pyrrole, imdazole,
pyrazol e, thusgmmféhepws%m@n@nh%ot hi azol e, oxazol e, isoxazole, pyridine, 25
pyrazine,, pyrimdine, pyridazine, pyrrolidine, pyrroline, imndazolidine,

I ni i dazol 10 pyrazol i di ne, pyraZoI I ne, piperidine, piperazine, norpholine,

and the like. mﬁﬁ@ﬁf@&ﬁ%&&@hbﬂ BAGE RPSIaR 118 tﬁeaémedoﬁaaﬁ,h&e BRFGREN Afbn Béink ParfUl 2

(1) include the acid and basic addition salts w th inorganic or organic

aci ds or based, thne&lpmotatwelog? fomdaqﬂle)s ("b), IUc), KHdhbnd/éHe)clsd@mctlylbmdc:d,fmr

I nstance, nit dro ri drobrom c, sulphuric, perchloric,

phosphori c, E‘PP]@ £ 10 ?HEWEFPE Yor opi onic, glycolic, lactic, oxalic, WO

03/ 008365 8 Hﬁqdﬁﬁﬁ%{ Brfié& therwise speclﬁed, when referring to the compounds of formula (T}
15 wherein R, is a group (Ic), the 2-oxo-pyrrolidin-1-yl moiety is further substituted in

position 3, 4 or 5 of the ring with hydroxy groups so as to get a 3-hydroxy-, 4-hydroxy-
or 5-hydroxy-2-oxo-pyrrolidin-1-yl group.

In the present description, unless otherwise specified, with the term straight or branched
20  C3-Cy4 alkyl we intend any of the groups methyl, ethyl, n-propyl, isopropyl, n-butyl,

isobutyl, tert-buty! and sec-butyl.

With the term 5 or 6 membered heterocycle with 1 or 2 heteroatoms selected among

nitrogen, oxygen or sulfur, we intend a group such as, for instance, furan, pyrrole,

imidazole, pyrazole, thiophene, thiazole, isothiazole, oxazole, isoxazole, pyridine,
25  pyrazine, pyrimidine, pyridazine, pyrrolidine, pymoline, imidazolidine, imidazoline,

pyrazolidine, pyrazoline, piperidine, piperazine, morpholine, and the like.

Pharmaceutically acceptable salts of the compounds of formula () include the acid and
basic addition salts with inorganic or organic acids or bases, respectively, Examples of
30 the above acids include, for instance, nitric, hydrochloric, hydrobromic, sulphuric,

perchloric, phosphoric, acetic, trifluoroacetic, propionic, glycolic, lactic, oxalic,



12 JAN 2006 malonic, malic, naleic, tartaric, citric, benzoic, cinnanm c,
mandel i ¢, net hanesul phonic, isethionic and salicylic acid. Likew se,

sui tabl e bases are, for instance, alkaline or alkaline-earth netals

hydr oxi des as well as organic am nes, e.g. aliphatic am nes, pi peri di ne,

and the |i¥e ospoddes! ass of preferred compounds of fornula (ghy
I nvention are those wherein Ris nethyl. Wthin this class rred
conpounds of formula (1), nost preferred &re those wherein a group of

formula (l1la), (Ilb) or (Ile) wherein the hydroxy substituent |s in
position 3 of the pyrrolidine ring, or it is a group of fornula (lid)

wherein R2 ig,b8ich}Ali09RMeRS ta'i'ﬁh@}’ézmco'beﬁztow %uﬁmﬂﬁ@‘iﬂarﬁ%hé %é‘ﬁli&iksﬁl#) ﬁhf 3.y

wherein R3 i's nethyl or pyridyl, ~henée including pyridyl-4-y
or pyridyl - Ztsgthlonﬁtarﬂdlsam;meaprdef erred, within this class, are the corrpounds
of formula (1) wherein Is a group of forrrula(lla) or (ie), 15 Also

preferred ar W@ec%%%‘é‘ﬁﬂ?é%esé%"e for instance; pkaliprtralkalinercarth mejals Byoxidesan

conbi ned.t oBeD AepreanR it s frRAC s RN sRRIEIICCELILED R P
hydr ogen ﬁndA%lads%f%r&El%ﬁ)comﬁunfd@ o Ybanifld tI«})af thdiventfort 1@ tRORBPAEREn R is
N-(5-isopropyl -1, 3-thiazol -2-yl)-2-[4-(2-o0x0-1I-

pyrrolidi nyll):ptlﬁh_yl ] acetanide, or a corrpound of forrrul a (1) wherein Ris
ggﬁnt] ?llgufgg i gﬁ!%@snﬁ%sg)%ﬂ El%%é{_' compgund of” %t/)rnlng a (I) X‘lOSt i)r%fctrp gre(t]?l)osc
Ss:)a i [yl( ?f“ NORRBRAVR] i Erdub SPREARME (Ha)31id) R4ty %hgﬂemgmm%amﬁhénﬁé (1

i sopropyl -1, & pdsmﬁmpB -of-thé )prolidine rime tonyit is2a (ytsupt bﬂfdrmmvﬂld)nwnﬁémnmﬁi@le
and N-(4- {(I -2-[(5-isoprapyl -1, 3-thjazol - | ) am nol -1 -nmeth
oxoet hyl J0 phby@rpgqrs@rnméﬁwl (PA e gzpypsaa”afﬁfsmé\g ) BbRisHY és alrettf%prmwadxia) of

;?g [ ?/ent [ Oﬂenc%%él&ﬂﬁébynd)}iutﬁ Mﬁb% orﬁﬂﬂﬂcﬁm ically acceptable salts,

N (5-isopropyl-1,3-thiazol-2-yl)-2-[4-(2-0x0-I-pyrrolidinyl)phenyl]acetam de
2. N- (5- i sopr Sfiilimare Prefbrreds orithin thig class, are(the oqmpbunsgrof Sommaiila ) pkesinyR} fr opana
R T
© 15 Also preferred are the compounds of formula (I) wherein R is a hydrogen atom.
Still more preferred are the compounds wherein the above features are combined
together so as to get a compound of formula (I) wherein R is hydrogen and R; is a group’
of formula (a), that is the compound N-(5-isopropyl-1,3-thiazol-2-yl)-2-[4-(2-0x0-1-
pyrrolidinyl)phenyljacetamide, or a compound of formula (I) wherein R is methyl and
20 Rj is methyl, pyridyl-3-yl or pyridyl-4-yl, in their (S) configuration, namely (25)-2-[4-
(acetylamino)phenyl]-N-(5-isopropyl-1,3-thiazol-2-yl)propanamide, N-(4-{(1S)-2-[(5-
isopropyl-1,3-thiazol-2-yl)amino]-1-methyl-2-oxoethyl } phenyl)nicotinamide and N-(4-
{(18)-2-[(5-isopropyl-1,3-thiazol-2-yl)amino]-1-methyl-2-
oxoethyl} phenyl)isonicotinamide.
25
Examples of compounds of formula (I) of the invention, optionally in the f_‘orm of
pharmaceutically acceptable salts, are:
1. N-{5-isopropyl-1,3-thiazol-2-yl)-2-[4-(2-0x0-1-pyrrolidinyl)phenyl]acetamide;
2. N-(5-isopropyl-1,3-thiazol-2-yl}-2-[4-(2-0x0-1-pyrrolidinyl)phenyl]propanarmide;
30 3. (2R)-N-(5-isopropyl-1,3-thiazol-2-y1}-2-[4-(2-oxo0-1-
pyrrolidinyl)phenyllpropanamide;



9 PCT/ EP02/ 07289 12 JAN 2006 4.

(2S)-N-(5-isopropyl -1, 3-thiazol -2-yl)-2-[4(2-o0xo0-1-

pyrrolidinyl)phenyl ] propanam de; 5. 2- [4-(3-hydroxy-2-oxo- |
-pyrrolidinyl)phenyl]-N(5-isopropyl-1,3-thiazol-2- yl)acetam de; 5 6.

2- {4-[ (3S) W3 seysImRY - 2- 0X0- 1pyrrol i di nyl ] phenyl } PCT/EP02/07289

N- (5-isopropyl-1,3-thiazol-2- yl)acetamde; 7. 2-(4-[(3R)-3- hldglmpm}ﬁ 2- 0xX0-1
pyrrolidinyl]phenyl} N (5-isopropyl-1, 3-thiazol-2- yl)acet ar;l\

2-[ 4- (3- hydroxy-2-oxo-1-pyrrolidinyl)phenyl] N (5-isopropyl-I,3-thiazol-2-
10 yl)propanam de; 9. 2-{4-[(3S)-3 hydroxy-2-oxo0-1

pyrrolidi nyl MphdbSFN-(Sédpromofirethyizol 234 Bi[4fDlox@-1- y| ) pr opauani de; 10. 2-
{4-[(3R) - hydroxy-2-9x0-] - pyrrol i diar.xlﬁ/'l ] phenyl } - N- (5-i sopropyl -1, 3-t hi azol - 2-
_yl) propanam de; P¥50 E‘imybﬁ i21;’1"0?‘1“ ide;

(4-1039) - 3- el oy &g e AU 9!l BRI Btidby R 8ot 3

2-yl ) propan
(2S)-2- {4 [(38) ~yjabatatnidey - 2- oxo- | - pyrrolidinyl ] phenyl }- N (5-isopropyl -1, 3-
t hi azol - 3% opanam de; 13.
(2R) - 2- {4-5[( ) 23{41{;(@S&rﬁ;hygmx&-oxqﬂwnbhdmm}}qu}W+(§-xwp¢@ylddpnh¢qzy1-2-1 3-
20 thiazol -2-yl) ana 14. (2S)-2-{4-[(3R)-3-hydroxy-2-oxo0-1
pyrrolidinyl] phe‘ﬁ%ﬁ? ‘{25 |sopropyl 1, 3- thiazol -2-yl)propanam de; 11 15.

o der 86 PN 2 Pl BRg Aol 2 plo U pbiinghcin BNSEG elibpst i apRRaL] 2051
yl ) phenyl ] pr opam&)ﬁbdemldb?

(2R)-N-(5-isopro Eﬂ_-lSthlazol -yl).- [14(2- 0-1, 3-oxazol i din_3-
yl ) phenyl | pr og hydrexy- 2-x9- -pyrrohdmy )phenyl]-N—(S-lsopropyl-l 3-thiazol-2-

N (5-i sopr.opyl - -2-yl)-2-[4-(2-o0x0-1, 3-oxazol i di n- 3-
yl ) phenyl f%r oparpﬁ%r&cxéhlina{n(]:)c,l ’

9. 2-{4-[(3S)-3-hydroxy-2-oxo-1-pyrrolidinyljphenyl}-N-(5-isopropyl-1,3-thiazol-2-
yDpropanamide;
10. 2-{4-[(3R)-hydroxy-2-oxo-1-pyrrolidinyl]phenyl}-N-(5-isopropyl-1,3-thiazol-2-
yDpropanamide;
15 11. (2R)-2-{4-[(3S)-3-hydroxy-2-oxo-1-pyrrolidinyllphenyt}-N-(5-isopropyl-1,3-
thiazol-2-yl)propanamide;
12. (25)-2-{4-[(35)-3-hydroxy-2-oxo-1-pyrrolidinyl]phenyl}-N-(5-isopropyl-1,3-
thiazol-2-yl)propanamide;
13. (2R)-2-{4-[(3R)-3-hydroxy-2-oxo-1-pyrrolidinyl Jphenyl}-N-(5-isopropyl-1,3-
20 thiazol-2-yi)propanamide;
14. (25)-2-{4-[(3R)-3-hydroxy-2-oxo-1-pyrrolidinyl]phenyl}-N-(5-isopropyl-1,3-
thiazol-2-yl)propanamide; !
15. N-(5-isopropyl-1,3-thiazol-2-yl)-2-[4-(2-0x0-1,3-0xazolidin-3-yl)phenyl]acetamide;
16. N-(5-isopropyl-1,3-thiazol-2-y})-2-[4-(2-0x0-1,3-0xazolidin-3-
25 yDphenyl]propanammde;
17. (2R)-N-(5-isopropyl-1,3-thiazol-2-yl)-2-[4-(2-0x0-1,3-0xazolidin-3-
yl)phenyl]propanamide;
18. (2S)-N-(5-isopropyl-1,3-thiazol-2-y1)-2-[4-(2-0x0-1,3-0xazolidin-3-
yl)phenyl}propanamide;
30 19. N-(5-isopropyl-1,3-thiazol-2-y1)-2-[4-(2-0x0-1-imidazolidinyl)phenyl]acetamide;



30 19.
N- (5-isopropyl -1, 3-thiazol-2-yl)-2-[4(2-0xo0-1-im dazolidinyl)phenyl]acetamd
e; W 031008365 PCT/ EPO2/ 07289 10 12 JAN 2006 20.

I\F(S-isoprgp 1, 3-thiazol -2-yl)-2-[4-(2-o0xo0-1-
i rni dazol i ‘?ﬂﬂ"?-’ﬁﬁenyl j propanami de; 21. (2R) N PCT/EP02/07289
(5-isopropyl -1, 3-thi azol - 2-yl)-2-[ 4- ( 2- ox@r 1- 12 JAN 2006

i m dazol i di nyl ) phenyl j propanam de; 5 22. -
(28)-N-(5-isopropy| 1, 3-t hi azol - 2y|) 2[4(2 oxo-1
I m dazolidin 1‘%henyl pr opanam d

N- (5-i soprop ~(3-16qnrepil, %"h}'@)ﬂ'g }ﬂh%[%@r@#%lr 2- 0x0- 1-

N (51 Sopr opyl L IR BPbamBonstiaiden o1 ny1 2. oxo- 1. 10

I m dazolidin -oxo-1-
I(2R) ﬁl—(IS : sgi)z g@l - I(kwo?ﬁ?}ggy%agﬁ? gl)[ 4((32 cr}r}ieot hyl - 2- 0x0- 1-

i mi dazol i di nyl )pfmdaqdlﬂdmyd))ﬁhcta»ﬂﬂpmanaer -
2S) - N- ( 5- 2. 4- 2. 0x0- 1
i dazol 3 i) PRSI bbb b e 4 oo % 1

2S) - 2-[ 4- t | -1, 3-thi | - 2-yl d
(28 )(2R§ 2(?Ze(§%e%@n§%§]¥¢%@%{aﬁmmopy I azo yl ) pr opananvi de;

N-(5-i sopropgs- N- ~isbpropel I, 2-thihdodRofIR0 g m(B hesthyl29xa21] 4- (acet yl ami no) phenyl |
N- (5-1 sopropyl - lt%al?gl 2-yl) rgggngm(de 3)() G()x S) - 2-

{4-[ (am nocar bonmdymhdwl}phmw]apetmdﬁl sopropyl -1, 3-t hi azol - 2-
yl ) propanam

{4-[ (am nocagg'oPﬁ&)‘lﬁﬂ?’:ﬂgﬁg}?\%ﬁ?ﬁc’lﬁ¥1§2‘[§éﬁF’BT}WI'ZIO%D "thi azol - 2-

yl) propangm de; ;dfazAidit %;1] SsmaR@Iyy | ) am no] phenyl }
-N-(5-isopropyl -1, 3-thi azol -2-7yI") propanam de; 33.

2-{4-[ (am no@ér bZih)yN)(éﬂsapmt}m&d;Wﬂljazol-Lyl)—Z [4-(3-methy1—2—oxo—1-

N- (5-1 sopropyl - M | -2 acet anjde; 25 34.
(2S)-2-[4- (gl yc&‘I“H]FFF ‘&a %&P a@"@;&ﬁaropyl 1, 3-t hi azol - 2-yl ) propanani de;

35. (2R -2-
N- ( 5( i sz)pr OE);?P( %i%cﬁﬁlgggz(ﬁ) - y1 %%aggg% 2%}12 £4-(3 gthyl-z-oxo-l-

2-[4-(dl ycyI am mdab@lﬁmhy}l)ljﬁeﬁﬁ] rspmfaﬁme 1, 3-t hi azol - 2-yl ) propanam de; 37.
N-1- (4 {2-[(5-iso t hi azol no]j - 2- oxoet hyl } phenyl ) gl yci nam d
@Imdge‘

e; NS( 42{7( 1%))- %E{V-(@swwwbﬁnﬂ] ljy&Sﬁs@z@mdﬂ,%rﬂyWﬂml ;
28. (2R)-2-[4-(acetylamino)phenyl]-N-(5-isopropyl-1,3-thiazol-2-yl)propanamide;

29. 2-[4-(acetylamino)phenyl]-N-(5-isopropyl-1,3-thiazol-2-yl)propanamide;
30. (28)-2-{4-[(aminocarbonyl)amino]phenyl}-N-(5-isopropyl-1,3-thiazol-2-
yl)propanamide;
20 31. (2R)-2-{4-[(aminocarbonyl)amino]phenyl}-N-(5-isopropyl-1,3-thiazol-2-
yl)propanamide;
32, 2-{4-[(aminocarbonyl)amino]phenyl}-N-(3-isopropyl-1,3-thiazol-2-
yDpropanamide;
33. 2-{4-[(aminocarbonyl)amino]phenyl}-N-(5-isopropyl-1,3-thiazol-2-yl)acetamide;
25 34. (28)-2-[4-(glycylamino)phenyl]-N-(5-isopropyl-1,3-thiazol-2-yl)propanamide;
35. (2R)-2-[4-(glycylamino)phenyl]-N-(5-isopropyl-1,3-thiazol-2-yl)propanamide;
36. 2-[4-(glycylamino)phenyl]-N-(5-isopropyl-1,3-thiazol-2-yl)propanamide;
37. N-1-(4-{2-[(5-isopropyl-1,3-thiazol-2-yl)amino]-2-oxoethyl} phenylglycinamide;
38. N-(4-{(1S)-2-[(5-isopropyl-1,3-thiazol-2-yl)amino]-1-methyl-2-

30 oxoethyl}phenybnicotinamide;



30 oxoet hyl } phenyl ) ni coti nam de; WO 03/008365 11 PCT/ EP02/ 07289 12 JAN 2006
39. N(4- {(1R)-2-[(5-isopropyl-1,3-thiazol-2-yl)am no]-I-nethyl-2-

oxoet hyl } phenyl ) ni coti nam de; 40. N (4-

{2-[(5-isopropyl -1, 3-thiazol -2-yl)am no] - | - net hyl - 2-

oxoet hyl } pheoybdmseot i nam de; 5 41. N-(4- {(1 PCT/EP02/07289
S)-2-[(5-isopropyl -1, 3-thiazol-2-yl)am noL- 1-met hyl -2 17 JAN 2008
oxoet hyl } phenyl ) pyri di ne- 2- car boxani de; b

N-(4-{(1R)-2-[(5-isopropyl -1, 3-thiazol -2-yl)am no]-I-net hyl - 2-
oxoet hyl } phenyl ) pyri di ne- 2- car boxam de; 43.

N4 (2- [ (5- - BOOREPH R0 38 BBl R3O Aghad R b2 10
oxoet hyl ) phenyl ) pyridi he-2-car boxam de; 44. (4-
{2-[ (5-i sopr opyloxdetidyl} plicaylie@inahdideri no] - 2- oxoet hyl } phenyl ) pyri di ne- 2-
b 1de; 45. N (4-{(1 S)-2- - l.-1,3-t
?Z;oloi(gfn yl )eaﬁpné\i'(“li?rrg %%Pfépy%ﬂ%%@ﬁgfwﬂ‘%ﬂ}%&i nam de; 15 46.
N(4-{(1R) - 2- - ] - 3=t hi- | -2-yl ' -1 - met hyl - 2-
oxoet hyl 1 phenyt T RaRR kBRI Rpglatige ! -2yl am nol -1 rethy
N-(4-{2-[65- i4:i.0_m-ppydlsyzigs-tsbpﬂ)@yr-ﬁ,sy&mmp?malﬁmmrméthﬁ-px oet hyl }
phenyl )i soni coti nam de; )
N (4-{2-[ (5-i sopxoghyl}phepyDpyriding-2-zaspioxamideb] - 2- oxoet hyl } phenyl )i soni cot i uam

obt ai ned by 2o RRHEL RSBy xR B Y aminel SsmPbThopy i - 13- hi azol e
4 CoTeune SRk B ooty ) e [ e s mhoue el e
them i nt o phai3mad-a+{2-¢EEH-isyprapyielp3-tiibml Layl)tniht el @edthyl-2Al t er nat i vel y, the
corrpoundsmof foror}r{g[ctgylsllj en%g;g&jge_glcaibsoxw({e?up of formula (He), may
44, N-(4-{2-(5-isopropyl-1,3-thiazol-2-yl)amino}-2-oxoethyl} phenyl)pyridine-2-
carboxamide;
45. N-(4-{(1S)-2-[(5-isopropyl-1,3-thiazol-2-yl)amino]-1-methyl-2-
oxoethyl} phenyl)isonicotinamide;
15 46. N-(4-{(1R)-2-[(5-isopropyl-1,3-thiazol-2-y])amino]-1-methyl-2-
oxoethyl}phenyl)isonicotinamide;
47. N-(4-{2-[(5-isopropyl-1,3-thiazol-2-yl)amino}-1-methyl-2-
oxoethyl} phenyl)isonicotinamide;

48. N-(4-{2-[(5-isopropyl-1,3-thiazol-2-yl)amino]-2-oxoethyl} phenyl)isonicotinamide.

The compounds of formula (I), object of the invention, may be obtained by a process
comprising reacting 2-amino-5-isopropyl-1,3-thiazole with a compound of formula (III)
R,

R ai)
R

wherein R and R, are as above defined and R' is hydroxy or a suitable leaving group

25  and, optionally, converting them into pharmaceutically acceptable salts thereof.
Alternatively, the compounds of formula (I) wherein R; is a group of formula (IIe), may
be obtained by a process comprising:

a") when R; is other than amino, reacting a compound of formula (IV)



be obtained by a process conprising: a') when R3 is other than am no,
reacting a conpound of formula (1V) WO 03/008365 PCT/ EP02107289 12 NH2 H3C
with a conpound of formula (V) 1 2 JAN 2006 R3-COX (V) wherein R and R3 are
as above defined and X is hydroxy or a suitable | eaving group; 5 a") when R3
is amino, MAEYIBHSa conpound of fornmula (1V) with potassi URCTHRENRATREY and,
optionally, converting the conpounds of ferrmula (1) thus obﬁ ?iﬂmqng’ﬁn any one
of steps a') or a") into pharmaceutically acceptable salts thereof. The
above process is an anal ogy process which can be carried out according to

wel |l 10 known net hods known in the art. The reaction between

2-am no-5-isopropyl -1, 3-thiazole with the conpaund 2formula (111) wherein
R is hydroxy can be carried out in the pres bf a coupling agent such
as, for instance, a carbodiimde, i,e., ohexyl car bodi i m de, 1, 3-
diisopropylcarbodiinide,BéC(S-di yl anmg nopp/spy -3-ethyb rbodiimde, N 15
cycl ohexyl car bodi i m de, [ - At hy rene, optiona ﬁ@ in the presence

of a tertiary base such as {riet8yl amjne met hyl nor phol i ne,

N, N- di i sopropyl et hyl am ne,H{_yri di ne or dietthyl am nonet hyl - pol ystirene. The
reaction occurs in a suitable solvent such as, for instance, et hyl acet at e,

di chl oronet h £ ydrof uran, diethyl ether, 1, 4-dioxane,
acetonitril e%ﬂ&%&c{}hﬁ%&g&.g m I met hyl formam de, at a tenperature ranging
from about -10C to reflux, preferabl yREODHOGW)0 roomtenperature, and for a
suitable tine, i.e,, fromabout 30 _mnutes to about 8 dag/ Al ternatively,

this sanme redtharehRyngd Recare ps ebavsdefinef and X sclasiremyney a wital lz'ils@gi;lg@mbymri de
thod, that i, i, | chl or of h hyl.. i sobut yl
"sopropyl o od"LiEE o daihe. Aeiiting ] abBhL S Rl P rpisass il Hiptte:

triethyl am neyndNopliondily, Semverns ahé voRFhiRls OF Bithuld (Dethud Eb@RA38 389 one of
PCT/ EP02107289

steps a') or a") into pharmaceutically acceptable salts thereof.

The above process is an analogy process which can be carried out according to well
10 known methods known in the art.
The reaction between 2-amino-5-isopropyl-1,3-thiazole with the compound of formula
(IIT) wherein R' is hydroxy can be carried out in the presence of a coupling agent such
as, for instance, a carbodiimide, i.e., 1,3-dicyclohexylcarbodiimide, 1,3-
diisopropylcarbodiimide, 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide, N-
15 cyclohexylcarbodiimide, or N'-methyl-polystirene, optionally in the presence of a
tertiary base such as triethylamine, N-methylmorpholine, N,N-diisopropylethylamine,
pyridine or diethylaminomethyl-polystirene.
The reaction occurs in a suitable solvent such as, for instance, ethylacetate,
dichloromethane, chloroform, tetrahydrofuran, diethyl ether, 1,4-dioxane, acetonitrile,
20  toluene or N,N-dimethylformamide, at a temperature ranging from about -10°C to
reflux, preferably from 0°C to room temperature, and for a suitable time, 1.e., from about
30 minutes to about 8 days.
Alternatively, this same reaction may be also carried out according to a mixed anhydride
method, that is by using an alkyl chloroformate such as ethyl, isobutyl or isopropyl
25  chloroforrnate in the presence of a tertiary base such as triethylamine, N,N-

diisopropylethylamine or pyridine.



13 12 JAN 2006 Al so this reaction is carried out in a suitable solvent such
as, for instance, toluene, dichloronethane, chloroform tetrahydrofuran,
acetonitrile, diethyl ether, 1,4-dioxane or N, Ndinethylformamde, at a

t enper at ur ovg @@y from about -30C to room tenperature. Spdhepsapssdd On
bet ween 2-am no-5-isopropyl -1, 3-thiazole with the conpound qf j@{@hﬁ a (111)
wherein R is a suitable |eaving group, fBr instance a hal ogézn can be
carried out in the presence of a tertiary base such as triethylam ne,

N, N-di i sopropyl ethylam ne or pyridine, in a suitable solvent such as ethyl

acetate, tol ueRehidiabi@! M eiHiadout it Al bl Wivelt 8ldly hs, Sfoh @istance, toluene,
tetrahydrofuran, acetonitrile or NN-dinethylformanlide, at a 10 tenperature

rangi ng fr omishlbmmethae, chlorafoimyxietrahydmidiangacetoniirils, diedin ethen izbdioxane onf
‘the inventio the process .for preparing,the co nds .of faqraula (1) is
carried out tﬁ?ﬁ@ﬁﬂ@%ﬂ%ﬁﬁd@ RPeR | En@}qré}l)%jo%ﬁl?oé’lt n%g'gai go hSF)BPbxy

or a hal ogen l%rlrat.,_ll;ereferably chlorine. 15 It is clear to the skilled man
‘that the ami dation reaction according to step a) of the process is carried
out in ansanghegedttion dsiween 2-ninoeBisopiopyRivBAbiastde iwith the &onfpolmd ofl f@muld V)
and the carboxylic acid derivative of fornula (V), substantially as set

forth above. (Rovherein Rt suitablrolepyiag group, &t ipstancec halogsy atemosans b easried ( 1)
wherein R3 i t byl dj ng te_st el f . ing.th
dor 1 vative of™ Bt HePreseRy St R dpt S8y WimitPrfiEine N iprE by e’y

anal ogous ac\ Yyridthe2 3R Y Suikdhié QBlvent sboh a¢ iyt RBAKItbRRne, GBEICFRAGLAR)

occurs in the presence of a suitable base such as triethylamne, N

met hyl mor pholchiveoforsh Niiethykethemn pettabydnpfiesan, rasetonitsie) ati MA-dimethylformamide, at a

di et hyl ami no-pol ysfilrene, .in .a suitable solvent such as ethyl acetate,

di chl or ondt hé%@?éﬂtﬁ{er@ﬂ?ﬂggf’maal??uiﬁoagé?é?ﬁ”t"ri le, at a tenperature ranging

fromOCto rQAQdEbﬁEﬂﬁ’fJ ?tep&'éﬁrrec?%m%%&éht LRené i}{{‘?ﬂﬂﬂzﬁ}f’ 1 %hé rt:fc@§§%‘rﬂar§p\é}in %hb S
hydroxy or a suitable [€aving group such as, or I'nstance, a ha ogeﬁ atom
Preferably, Xotmpotmdir ok yoramla (Dhisocarmed aub by wsingoére sérmpowmidy off fobdnalap(lgess,
the internedi ate conpound of fornula (1V) is reacted wth potassium
cyanat e, accoVireR s hvdrmryieradulogenatons geefegbly ing ureido 30
derivatives [conpounds of formula (1) with R3 as amno], in a suitable
solvent, for instance acetonitrile, and in the presence of trifluoroacetic

aci d. VO 33/ 0P §s3 blear o T the RRALA /288 that the amidation reaction according to step a") of the

process is carried out in an analogous fashion, between the amino derivative of formula

(IV) and the carboxylic acid derivative of formula (V), substantially as set forth above.

As an examp!le, the preparation of the compound of formula (I) wherein R; is methyl,
according to step a'), is performed by reacting the derivative of formula (IV) with acetyl

20  chloride (V) or, possibly, with analogous acylating agents thereof, ¢.g. acetic anhydride.
The reaction occurs in the presence of a suitable base such as triethylamine, N-
methylmorpholine, N,N-diisopropylethylamine, pyridine or diethylamino-polystirene, in
a suitable solvent such as ethylacetate, dichloromethane, tetrahydrofuran or acetonitrile,
at a temperature ranging from 0°C to room temperature.

25  Within the compounds of formula (V), X is hydroxy or a suitable leaving group such as,

for instance, a halogen atom. Preferably, X is hydroxy or a chlorine atom.

As per step a") of the process, the intermediate compound of formula (IV) is reacted
with potassium cyanate, according to conventional methods for preparing ureido
30  derivatives [compounds of formula (I) with R; as amino], in a suitable solvent, for

instance acetonitrile, and in the presence of trifluoroacetic acid.



14 12 1 AN 2006 The optional salification of a conpound of formula (1) or,
alternatively, the conversion of a salt thereof into the free conpound, can
be all carried out according to conventional methods. 5 The starting

2- am no-5-i sopropyl -1, 3-thi azole is a known conpound which can be easily
obt ai ned aWQ&S’H?Eﬁ to known methods, for instance as repor tRI/ERP20MS9wor ki ng
exanpl es. Likew se, the conpounds of formula (II11) wherein R} AN Wdr oxy or
a suitable leaving group are known or may be prepared "according to
conventional nethods. 10 As an exanple, the conpounds of formula (I11)

wherein R is hydroxy I S a descrlb aboye and R1L is a group of formula
(11a) can bé@ﬁrogsa?é&a%gc |arf§fnm9@n ﬁﬁ@mﬁ%ﬂim aﬁfammvém(tbp)wmmn R

is as descri

6. 6 di ot hy|°?§@9@§%‘é§°§?§ﬁr‘ﬁ%5’%s&%% Aind, opnpe gl caied o sccording o cemyentional
as 15 tol uengsthedsl ene or N, N-di net hyl formam de, at refluxing tenperature and

for a tinme ranging fromabout 2 to about 6 hours. Alternatively, these sane
conpounds can be prepared by reacting the above conmpounds of fornula (V)

with y-btyr | actone in a suitabl ol vent such as gl aci al c c acid or
hydr ochl dr i c-2cft ¢ 2R dsopronyl L STzl Fr g €°‘PB° °'112631’|b

Accor di ng t%aﬁl?&ﬁlﬁfne&'ak@érﬂﬁa‘g' Eiholi$l6RE i é%rw O??\I%gﬁhgd by

reacting the conpounds of formJIa (VI) wth 4-ch or
sui t abl e solexemplesuch as chI orof orm di chl oromet hane, NN-di rret hyl acet ar ni de

at room tenperature_and, se tly, by reaction wth an inor anlc base
such as sodilkikswise, 8 F&QETPBW g’!"@ (m)r‘b’h?ﬁe s Yoy, ona; suifeble: keapiBeinds

of formula ( % I e prepared by
reacting theé[!)‘éﬁrrpoun Fﬁ*ag n&??ﬂ%@: §C&I rgg{)% [ gll){é%)né vde defined, with a
sui t abl e1ec ar@@wéxm;ae ithe Sehpotaids e frinulaIIT vhereiv) R Sie hidroik®, R & asal¥eribed
derivative of fornmula WO 03/008365 PCT/ EP02/ 07289
above and R, is a group of formula (Ia) can be prepared by reacting the compounds of
formuia (VI) wherein R is as described above

NH,
0

HO V1)
R

with 6,6-dimethyl-5,7-dioxaspiro(2,5)octane-4,8-dione in a suitable solvent such as

15  toluene, xylene or N,N-dimethylformamide, at refluxing temperature and for a time
ranging from about 2 to about 6 hours. Alternatively, these same compounds can be
prepafed by reacting the abovelcompounds of formula (VI) with y-butyrolactone in a
suitable solvent such as glacial acetic acid or hydrochloric acid,' at a temperature ranging
from 150 °C to 200 °C. '

20 According to another alternative method, these compounds can be prepared by reacting
the compounds of formula (VI) with 4-ch10robutyry1 chloride in a suitable solvent such
as chloroform, dichloromethane, N,N-dimethylacetamide at room temperature and,
subsequently, by reaction with an inorganic base such as sodium or potassium hydrate at

room temperature.

The compounds of formula (IIT) wherein R, is a group of formula (Ile) may be prepared
by reacting the compounds of formula (VI) wherein R is as above defined, with a

suitable carboxylic acid derivative of formula (V) so as to get any derivative of formula



15 12 JAN 2006 (I1l1) wherein R3 is other than am no or, alternatively, with
pot assi um cyanate so as to get the derivative of formula (11) wherein R3 is
am no. The operative conditions therein enployed are conventional and
correspond @ obhesSes previously reported, when referring top%qj/mg}ogﬂg
reactions, or when referring to the preparation of ureido groups,
respectively. The conpounds of formula (1® wherein R is hi/arJMﬁ%R is as
descri bed above and R is a group (Il1b) can be prepared by a process
conprising: a) reacting the conpounds of forrmula (VI) with

2-chl or oet hy i . i e I e f.orm or
di chi or onet hgﬁg@%@ﬁgﬁ{%%&;g?%r%ﬁggﬁgia?}t%ﬂfaw%l%%@#%ﬁr oom%?ael%rgge%a?l}ggg? and,
subsequent | ythelderivatead offdrmold (I3 edictsin Rahio spdind.cThd operativeocatiditiprs therein
conpounds of formula (VII) wherein Ris as described _above HO R 15 b) and
by cycli zi ngempleyebarssgnuntionakapdpergsnoud |ty thase prevignsbsenerded whengefersng o
lnorgani c base su&ﬁ. as %I%{.assi um_qr so&ﬁ.i um car nat e irﬁ .

N, N di met hy! RoPHudRteR TPt e viens B . {06 Rishrationof welde ggoves,

1, 5-di azabi cyah@hideld. O] non-5-ene or 1, 8-di azabi cycl o[ 5. 4. 0] undec-7-ene at
roonr tenperature. 20 The conmpounds of formula (I11) wherein R is hydroxy,
R is as described above, Rl is a group (lIl1d) and R2 is hydrogen can be

prepared by process conprising. a) convertjng the conpoungs of fornula
(VI) wher ei nthe pempeungds of dpmratla B3 whersim Ro 1y v@@ﬁ#’ésaa&ﬁrﬂﬁdﬁ%?mmr@& er
derivatives (\ rel ' | , by follow ng

convent i onal ‘S%%‘h%%%%??b@%%@%ﬁﬁﬁé%ﬂ@?%mz 07289 12 JAN 2006 R
b) by reacti gy rel®ingOtheotditisowdids f ¢ Farmald W) withhercRiorodthylehlasfelass iines

above with . . .
© 10 suitable solvent such as chloroform or dichloromethane, at a temperature ranging

from 0°C to room temperature and, subsequently, by treatment with sodium
phosphate thus affording the compounds of formula (VII) wherein R is as described

above

H o ¢

N
. (Y%

HO (V1T
R

15 b) and by cyclizing the compounds of formula (VII) in the presence of a suitable
inorganic base such as potassium or sodium carbonate in N,N-dimethylformamide
or in the presence of an organic base such as 1,5-diazabicyclo[4.3.0]non-5-ene or

1,8-diazabicyclo[5.4.0lundec-7-ene at room temperature.

20  The compounds of formula (III) wherein R’ is hydroxy, R is as described above, R; is a
group (IId) and R; is hydrogen can be prepared by a process comprising:

a) converting the compounds of formula (VI) wherein R is as described above, into the

corresponding methyl ester derivatives (VIII) wherein R is as described above, by

following conventional methods



chl oroet hyl i socyanate in a suitable solvent such as chloroform

di chl oronet hane, tetrahydrofuran, 1,4-dioxane, at a tenperature ranging
fromabout 0OCto room 5 tenperature, thus affording the conpounds of
formula (1 X) wherein Ris as described above MO R <¢) by cyclizing the
conpounds O 910RiE a (TX) in the presence of a suitabl e i noPga#EPe2/4528% such
as potassium or sodium carbonate in NN-dijgethyl fornmam de or lzhgnqmmlo
presence of an organic base such as 1, 5-di azabi cycl o[ 4. 3. 0] nofi-5-ene or 1, 8-
di azabi cycl o[ 5. 4. 0)undec-7-ene at roomtenperature, thus affording the
compounds of forrmula (X) wherein Ris as described above MO (X) R d) and
by hydrol yzing the conpounds of fornula (X) w,NHW,a base such as potassium or
15 sodi um carbonate or potassium or sodiyg \ lithiumhydrate, in a suitable
solvent such as a water-nethanol d) wate & r ahydrof uran m xtures, at room
tenperature. WO 03/008365 17 PCT/ EPR2107283 12 JAN 2006 The conpounds of
formula (111) wherein R is hydroxy, Ryls as desgyjjged above, Rl is a group
of formula (lid) and R2 is an grQup can be ‘prépared by a process
conprising: a) reacting the conmpounds "™f fornula (X) with the conpounds of

formula (Xl erein. is alk X . | ogen. 5 R2- XL) ,n the,
prgsence(of )bci s@amﬁﬁﬁgorBB?'ﬁé%iﬁ#g@flﬂmw &8 %%ﬁ%%&ﬁ%%‘? with o
sui tabl e sol venlsyalyBdclaitAlly 81salui1d WoivBECLRA' 4 ilGrofdent! difiiaARaRkeN N
di et hyl formam de, at™a tenperature rangi ng from about to room
tenperature, ttotshydfdforag] ngi-dilorar) rp auittipepdiudeoranping ot | gbowht@ite rBomnd R2

are as descri bed . . .
temperature, thus affording the compounds of formula (IX) wherein R is as

described above

H H\/\ Cl

X

MeO (1X)
R

0

c) by cyclizing the compounds of formula (IX) in the presence of a suitable inorganic

base such as potassium or sodium carbonate in N,N-dimethylformamide or in the

10 presence of an organic base such as 1,5-diazabicyclo[4.3.0]non-5-ene or 1,8-
diazabicyclof5.4.0Jundec-7-ene at room temperature, thus affording the compounds

of formula (X) wherein R is as described above

O

MeO X)
R

d) and by hydrolyzing the compounds of formula (X) with a base such as potassium or
15 sodium carbonate or potassium or sodium or lithium hydrate, in a suitable solvent

such as a water-methanol or water-tetrahydrofuran mixtures, at room temperature.



10 above MO R b) hydrolyzing the conpounds of formula (XII) with a base
such as potassium or sodi um carbonate or potassiumor sodiumor |ithium
hydrate in a suitable solvent such as a water-nmethanol or water
t et rahydr ofwipageslsd ure, at roomtenperature. 15 The conpou ﬂ%, fzf%?%n“ a
(I') wherein Ris as, described above and Rl is a group (Ilc? fgﬂ é
prepared by reacting the conpounds of fork¥ula (N) wherein Rk Z scri bed
above with 2, 2-dinethyl -4-o0xo0-1, 3-di oxol ane- 5- acet al dehyde, for instance
prepared as described in Tetrahedron Lett., 39, (1998), 5313-5316, in the

D oo SHRAREY BRARALANAY g R R AR KTOG Btrbdd dighivt gpn um

cyanobor ohydride na sui vent such-as acrt al "acetic ac
trifluoroet hgdah of firmiBOMid) ERPRS Riakratlcyl ERfmpGanpe @f@ardafbyf@rawsﬁcdﬂa%ﬁsm?er ein
R is as described above can be prepared by a process conprising: 25 a
reacting t heak teaptugiths comppurdsafdonmala (X) with s wnnpduadsagfrTBasulai béreie WO
03/008365 HO 1 (.Xlllklﬁ PC%I‘/.SE‘}P%ZI 07289 12 JAN 2006 R with

5-i sopropyl - 2- A4 H kY G RisAlegen b enared by conventional methods, in the
presence pf a suitable coupling agqgt_xl i ke a ﬁggzodi i rnide such as

di cycl ohexyl car bodi i m de, dii sopropyl carbodi i ,

1- (3-di et hyl arihrihe pegydce-&F D basehspch ass potissinird ertbafokidedomgdivie hydri@gunds of
formula (XIV) wherein Ris as_ described above (XIV) . R b) and hydrol yzing
t he conpounds dWitte nsolyentxisygh i35 Aetrabydrofian. mcetopttilen st 4wliexang 9heNf§\T~

presence of hydf0chl BtlEafiak St Y terBbARHE kel Hom bS89y ro3fn thdplrab@em ©

aci d

thus affording the compounds of formula (XIT) wherein R and R; are as described

10 above

0O

MeO XiH
R

b) hydrolyzing the compounds of formula (XII) with a base such as potassium or
sodium carbonate or potassium or sodium or lithium hydrate in a suitable solvent
such as a water-methanol or water-tetrahydrofuran mixture, at room temperature.

15

The compounds of formula (I) wherein R is as described above and R, is a group (Ilc)

can be prepared by reacting the compounds of formula (IV) wherein R is as described

above with 2,2-dimethyl-4-oxo-1,3-dioxolane-5-acetaldehyde, for instance prepared as
described in Tetrahedron Lett., 39, (1998), 5313-5316, in the presence of
20  sodiumcyanoborohydride or (PolystyrylmethyDtrimethylammonium cyanoborohydride

in a suitable solvent such as glacial acetic acid or trifluoroethanol, at room temperature.

The compounds of formula (IV) wherein R is as described above can be prepared by a
process comprising:

25 a) reacting the compounds of formula (XTI) wherein R is as described above



10 or trifluoroacetic acid in dichloronethane, at roomtenperature for a
time ranging fromabout 2 hours to about 12 hours. The reaction according
to the above step a) occurs in a suitable solvent such as, for instance,

di chl or Omﬁ‘*’é%g’ﬁ %hl orof orm tetrahydrofuran, diethylether, 1,4-dioxane, 15
acetonitrile, Bthene or NN-di net hyl f ormami dp at a t enper attGTERNATSAG from
--10C to roomtenperature. Alternatively, the conpounds of 1forawitee (M) can
be prepared by converting the conpounds of formula (XI" 1) into the .
correspondi ng acyl chloride derivatives with thionyl chloride or oxalyl
chloride in a suitable solvent such as ol uene, dichloronethane,
tetrahydrofuran, ethyl acetate, at a te?yera ure ranging fromabout 20 OC to
roomtenperature and by subggque i Q mw th 5-isopropyl -2-am no-
1,3-thiazole in the presenc of abl i basej such as triethylamne, N
met hyl nor phol i ne, N, N-di i sopropytet gt ani @ or pyridine, in a suitable

sol vent such as et hyl aé’é@ate, di chl or onet hane, tetrar@@ﬂ)ofuran,
acetonittile, N, Ndinmethylforrmam de, at a tenperature ranging fromOCto
roomtenperature. 25 WO 03/008365 19 PCT/EPQ2/ 07289 12 JAN 20Q6 The
conpounds of f@iAW. RoprshiIld-adiiR) BB AhiRzd1e ?%p By E5feRN4E nfelibdle P figpar ed
by reacting the compounds of fornmula (M) W th tertbutoxycarbonyl anhydri de
in a suitabl e presangentofsac hstatablei x¢ampling wagemt/ 1like daoxarbediimidet hsighr eaence

of a base such_as _ sodi ym,  carbpnat.e at roomtenperature for a.tine rangi ng
from about 4 t@cﬁgﬂﬂ"yﬁ'ﬂ‘bﬂgﬁﬁn@%’ nwowéﬁﬁg%&g})dsf ?T(g‘ldﬁﬁl? Yieminopromdy-#i n R
is aleaving g : Veri 'ngﬂﬁ@ hods by
starti ngyfrom %@g@%p%@%@hgﬁﬁﬁéﬂﬁgﬁﬁé agi%‘:fog@‘rﬂ}av ti e‘?ﬂ% fg‘rafr?u a
(I'11) wherein gsctibedgbdvexy. As an exanpl e, the conmpounds wherein R is a
hal ogen atom for instance chlorine, are 10 prepared by reacting the
derivatives of fornmula (11l) wherein R is hroxbw’th oxal yl or thionyl
chl oride, according.to c Nt i ogpl ne v ‘iﬁng i ng acyl halides. This
reaction is typicall f(im\ed i[n the sencellof aj catal ytic amounts of
N, N- di met hyl f or mani de ahgd .+ ’- ' of & Osuitable solvent, for

i nst ance H (Xiv)

b) and hydrolyzing the compounds of formula (XIV) in acidic medium, for instance in
the presence of hydrochloric acid or sulphuric acid in ethanol, or with formic acid
10 or trifluoroacetic acid in dichloromethane, at room temperature for a time ranging

from about 2 hours fo about 12 hours.

. The reaction according to the above step a) occurs in a suitable solvent such as, for
instance, dichloromethane, chloroform, ietrahydrofuran, diethylether, 1,4-dioxane,
15 acetonitrile, toluene or N,N-dimethylformamide at a temperature ranging from —10°C to
room temperature. Alternatively, the compounds of formula (XIV) can be prepared by
converting the compounds of formula (XII) into the cormresponding acyl chloride
derivatives with thionyl chloride or oxalyl chloride in a suitable solvent such as toluene,
dichloromethane, tetrahydrofuran, ethyl acetate, at a temperafure ranging from about
20 0°C to room temperature and by subsequently reacting them with 5-isopropyl-2-amino-
1,3-thiazole in the presence of a suitable base such as triethylamine, N-
methylmorpholine, N,N-diisopropylethylamine or pyridine, in a suitable solvent such as
ethylacetate, dichloromethane, tetrahydrofuran, acetonitrile, N,N-dimethylformamide, at

a temperature ranging from 0°C to room temperature.

25



di chl oronet hane, tetrahydrofuran, ethyl acetate or toluene, at a tenperature
ranging 15 fromUC to reflux. Al so the conpounds of formula (1V) nay be
prepared t hrough am dation reactions as above reported, by reacting

2- am no- 5- iwopso@sés 1, 3 thiazole with a conpound of fornmul @C@ﬂﬂo% 830 In
their turn, the conmpounds of formula (VM and (V), if not co M@Ey

avail abl e per se, are known or easily pri@pared according to t hods.
Fromall of the above, it is clear to the skilled man that when preparing

t he conpounds of fornula (1) according to any one of the aforenentioned
process varigft | f([gﬂﬁ?' - B 1) '

materi al s orﬁ%h%n?ﬁr%tméérlfmgg#ogﬁ glsa e g@? fgz?hg f\%hlégcﬁ?w%bg{ij PB%%%’?%?SH 'E&gd by
unwant ed si deadid@ahé csapoundedf famnda OV peth erthuiokpettsthyhahpdritienig & witable
conventional techniques. Likew se, the conversion of these latter into the
free deprot e@lvat R atss/1,4-dioxpen) 18 the presencaiodd pase sAgiuAs sodium
procedures. 30 Just as apn exanpl apl nQ, gqr-oups._can cQnV lonal |y

prot ect ed as"a%ﬁt‘iéﬁ%afé?‘in? Pe&ﬁ%@@??’b%%e-rmgﬁwoﬁﬁgtbﬁ?r%ﬁaﬁﬁié%‘gg‘i on with
di-tert-butyl-di carbonate, in a WD 03/008365 20 PCT/ EP02107289 12 JAl 2006
sui tabl e sol vent such as water/1, 4-di oxane m xtures and in the presence of a
base, e.g. ThaicmponadboifatmeulafilodereniRigs alcavingrgrevgnare conveniently grapareda
time varying fromabout 4 hoyrs to about hours. An ubsequent._, )

depr ot ect i orASRIES 1§ HKASWEe e obwtwa‘ai]%onﬂy P ofapEFROndimg CRIROKMiR @cids |

t he presence r ggn[gﬂ' ,d in ethanol, or with formc or

trifl uoroace%ﬁvagﬁ%c???n |%mﬁvg§n%t aﬁ%, 9%I%g{g'perati ng at roomtenperature

for a tine MXeayieRgnpleptie gbmpbuitisheheraintR ishhalogd® atom) fer indtandet chidrine, aee

readily appreciated, if the conpounds of forpula (1) r#)'r_e ared according to
¥

10 the pl®ceppyed by rasctnsibe derivatives pf farmuls GH) whergiy 0t with gxalykor

convent | onal HEh Bl Sebtdlik fy FORIREOS BRIt Srbberi i) Rollfksr s
gg mlle tnlt :)(r)] ggl rdabidH i1 UPSicAIRy peAGRIBH 6n thEOprekded bina! bilalytié Oimdun®d JTCK,N-

dimethylformamide and in the presence of a suitable solvent, for instance
dichloromethane, tetrahydrofuran, ethyl acetate or toluene, at a temperature ranging
15 from 0°C to reflux. '

Also the compounds of formula (IV) may be prepared through amidation reactions as
above reported, by reacting 2-amino-5-isopropyl-1,3-thiazole with a compound of
formula (VII).

20  In their turn, the compounds of formula (VIII) and (V), if not commercially available per

se, are known or easily prepared according to known methods.

From all of the above, it is clear to the skilled man that when preparing the compounds
of formula (I) according to any one of the aforementioned process variants, optional
25  functional groups within the starting materials or the intermediates thereof and which
could give rise to unwanted side reactions, need to be properly protected according to
conventional techniques.
Likewise, the conversion of these latter into the free deprotected compounds may be
carried out according to known procedures.
30 Just as an example, amino groups can be conventionally protected as (BOC) tert-

butoxycarbonyl-amino groups through reaction with di-tert-butyl-dicarbonate, in a



crystallization of diastereoisoneric salt derivatives or preparative chiral
HPLC. 15 Pharmacol ogy The conpounds of forrmula (1) are active as cdk/cyclin
inhibitors and they nay be used in the treatnent of various tunors such as,
for instance, carcinomas, e.g. mammary carcinoma, |ung carcinoma, bl adder
car ci noma, YEOIP8IE36%r ci noma, ovary and endometrial 20 tunor PCEHERCOMES, €. .
soft tissue and bone sarconmas, and the hgmatol ogi cal nalignangi)p®iuch as,
e.g., leukemas. In addition, the conpounds of forrmula-(l) are " al so useful
in the treatnment of other cell proliferative disorders such as psoriasis,
vascul ar snooth cell proliferation associated wth atherosclerosis and

post - sur gi calitablecsobesint suohdasr water' hd sliexamn dnixpurehand incthe peesencesf of 2base, e.g.

Al zheinmer's dj.sease. The inhibhiting activity of tatj.ve cdk/cycli

i bi o s SR GROP R ARy SREFE Fopi te Bl ore time pp A EoBEbpRA

Mul ti Screenpgﬂ—risgﬁa%{ '.lZEJnﬂIs.e (MIlipore), in which phosphocellulose filter
ace

paper was p at each well bottom allow ng binding of positive charged
substrate afngrsubsegaahidegrotdction atdyobe fiue perfotiest by acidicdadidlydis, ot fstinted 30
phosphate noiety was transferred by the ser/threo kinase to the filter-bound
hi st one, 5 WOID 349 pasesce? of futraahborico vp swiphprig paeid oneethprl o0& nwith dfarmigs or
measured in scintillation .c&lténter accordi nagi[nto the foll ow n ]8r t ocol :

Ki nase reaclTiproacelic aeid ig\dighloromethane, by anerating at yeom; (EppRiaRiEp fpra croCi
P33gammATP)aar{ﬂt%(h-d?ﬂa@‘tﬂliliﬁblﬁﬁb%au?%xﬁéﬁ’ 10 microMinhibitor in a final
volume 5 of 100 mcrol buffer (TRIS HC 10 mMpH 7.5, MyCl2 10 nM 7.5 nmM
DTT) were added to each well of a 96 U bottomwell plate. After 10 m nutes

at 37C incubat.i on reaction was stopped by 20 m.cro_ 1 _EDTA 120 nM_ Capture:
100 nicrol Wsibwill hezsadly apprerigielet{dhe sRmpounds of Syrmula(Thprepared pecosding ip

ot th 1500 10 piReed UISBRAE AV BRotsunb P s o AERMICLEisLAER, WEREBadsby TS
filtration swsitResinPRie6heRGf foirhilar®), wedotdiag te 6k dntiosk] tectniqhés;, is twigiin 100

mcrol/well scintillant were )
the scope of the present invention.

Conventional techniques for racemate resolution include, for instance, partitioned
crystallization of diastereoisomeric salt derivatives or preparative chiral HPLC.
15
Pharmacology
The compounds of formula (I) are active as cdk/cyclin inhibitors and they may be used
in the treatment of various tumors such as, for instance, carcinomas, e.g. mammary
carcinoma, lung carcinoma, bladder carcinoma, colon carcinoma, ovary and endometrial
20 tumors, sarcomas, e.g. soft tissme and bone sarcomas, and the hematological
malignancies such as, e.g., leukemias,
In addition, the compounds of formula (I) are‘also useful in the treatment of other cell
proliferative disorders such as psoriasis, vascular smooth cell proliferation associated
with atherosclerosis and post-surgical stenosis and restenosis and in the treatment of
25  Alzheimer’s disease.
The inhibiting activity of putative cdk/cyclin inhibitors was determined first with a
method based on the use of the MultiScreen-PH 96 well plate (Millipore), in which
phosphocellulose filter paper was placed at each well bottom allowing binding of
positive charged substrate after a washing/filtration step. When a radioactivity labelled
30 phosphate moiety was transferred by the ser/threo kinase to the filter-bound histone,



added and 33P | abelled histone HL was detected by radioactivity counting in

the Top- Co
i nhi bition

honbgeneous
use of the
assay consi
by the knas
bi oti nyl ate
(biotin cap

unt instrunent. Results: data were anal ysed and expressed as

%

referred to total activity of 15 enzynme (=100% . Wen the nunber
of conpoundgoh9okssd est ed becane consistent, the need for a

screeni ng assay was raised. Thus a nethod of asgg?ﬁ%p%%ggs%n
SPA t echnol ogy (Amersham Phar2taci a Bi ot ech) was} @dﬁN@l ® The

t he

sts of 20 the transfer of radioactivity | abell ed phosphate noiety

e to a biotinylated substrate. The resulting 33P-1abelled
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scintillati opmf&gﬂter. 25 Inhibition assay of cdk2/Cyclin A activity Kinase

reaction: 4
substrate,

conplex, in
'7.5, MyC12

FnicroM in house biotinylated histone HL (Sigma # H 5505)
1Himise reddtidiP 1(0 niicroM rGond 3 gsubsiaté TR) , mitréMn 4 TPd K25 GuickoCi
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higitor in a final volume of 30 mcrol, buffer (TRIS HC1 10 nM pH
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gampayiT), 708 ngyiclin A'cdle) eammen) 10piceoM dabterondfnal xelumeor o

morol pes +o30piEE) BRERETOS HekehB 7% M S AR HEE S TR et
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Triton X-100addedQf etiewelfloRhR6 Uddttah wall platdlUAREA @ adfiftes atlTPC RcyibighE Of

110 m crol

is transferred to Optiplate. Arter 20 m n. incubation for

substrat e captactien wiDdoppedrbyl 208McaslEDRAr R0aued to all ow statification of

count i ng i n_ Caetaplde ol nEe Jrerteredsgic b VAL MBI oTorh, BEFore s

counting in
tested at d
Experi ment a

| SRS AR LA RAL FLE Mers 4R b 2 RE SR 130

usi ng- t haof owficipbwaell®PBS CiogMeitdreeqnd filtered by MultiScreen filtration system.

bott om(t op- botton) 1(1+107( (1ogl C50- x) * sl og{?} 10 where x _is_the |ogarithm of
t he i nhi bi t oPetasHerntiters were % né

to top with

15

20

25

30

lqweed; toedry cat etheyy 100 griceoliyrell scantillant svere
aad&eidgarﬁ%i §§PS ﬂl%@l?ed histone H1 was detected by radioactivity counting in the Top-
Count instrument.

Results: data were analysed and expressed as % inhibition referred to total activity of

enzyme (=100%).

When the number of compounds to be tested became consistent, the need .for a fast and
homogeneous screening assay was raised. Thus a method of assay based on the use of
the SPA technology (Amersham Pharmacia Biotech) was set up. The assay consists of
the transfer of radioactivity labelled phosphate moiety by the kinase to a biotinylated
substrate. The resulting 33P-labelled biotinylated product is allowed to bind to
streptavidin-coated SPA beads (biotin capacity 130pmol/mg), and light emitted was

measured in a scintillation counter,

Inhibition assay of edk2/Cyclin A activity

Kinase reaction: 4 microM, in house biotinylated histone H1 (Sigma # H-5505)
substrate, 10 microM ATP (0.1 microCi P*gamma-ATP), 4.2 ng cdk2/Cyclin A
complex, inhibitor in a final volume of 30 microl buffer (TRIS HCI 10 mM pH 7.5,
MgCl, 10 mM, DTT 7.5 mM + 0.2 mg/ml BSA) were added to each well of a 96 U
bottom. After 30 min at r.t. incubation, reaction was stopped by 100 microl PBS + 32

5

goes



Ki on cdk2/Cyclin A Experinental nethod: Reaction was carried out in buffer
(10 MM Tris, pH7.5 10 MM 15 MgCl2, 0.2 ng/m BSA, 7.5 mM DTT) contai ni ng
3.7 nMenzyne, histone and ATP (constant ratio of cold/labeled ATP 1/3000).
Reaction was_ stopped with EDTA and the substrate captured on
phosphorren‘B‘F‘%\%O“g ltiscreen 96 well plates from M| pore) PCT/AEPORIT289

ext ensive washing, the multiscreen plateg,are read on a top {coysy #6 Control
(time zero) for each ATP and hi stone concentrati ons was neasured. 20
Experinmental design: Reaction velocities are neasured at different four ATP,
substrate (bistone) and inhibitor concentrations. An 80 point concentration
matri x was dedi EBdd +a. b¥nTritoneXr1®8pe SO0 veicroNd AFR, entainingtle mgnPRAheeds. and

the inhibit | C50 | 0. 3... , 9 fald the K | C50 | . A
or el 1 1 nary Mhefrd vobiine o ELeBicHhin farstirradao Ee of i nhi bi tor and at the
different AT&@%.M%%%%P&% ét@}:lh 3hd %ﬁbmﬁs@%&sm&a tQLn@w

single endpoint tine In t eaf ‘range o e reaction for the Ki

det er mi nat i ostatificpesér 6F Béads Kb nied top pRharpiite and dét stAides holfisrtsifore radivanRitgr S
were estimated by sinultaneous nonlinear |east-square regression using
[ Eq. 1] ( donpeesptngia theRppiCoynt nglEwaent t o ATP, random nechani sn) using the

conpl et e dat et . (80 points)... 30 WO 03/008365,.PCT1EP02107289 23 .12 JAN 2006
v a5 Ve Geympeonl BHGGRR e (OHEY AT ARSTERG SPIGERBAIO, g 2O

A=[ ATP], B[ t £ 206] mi | ERH gﬁ'ﬂ%igdv | i the
di ssoci at i on(ﬁgg%sEcgr%tgsmg%‘ra{ngkbgft}E%{l@atdg{%ﬁﬁnhi i to?ﬂ’ %és%g%lﬂﬁ%lp%%%pha‘

and bet a t heGrapbPpEP@zm wsihg thefotoparbmtteebgisioleghataine and ATP bi ndi ng and
substrate and i nhi bi

5 bj ndi ti I I ddi ti th | ect ed
conpounds haV & bettem gé‘lba'ﬁ?%l)/ﬁfégg@?egﬁ-}epg I*\FII%B%I)_)seP/ ?brleoI OEi nage:este?i gt ly
rel ated (P Cihlre YR o6 AR HE, TrhibRHbARUE AR, v £ RATnse; GUAQE! | ND

1)

bottom and goes to top with a sigmoid shape.

Ki on edk2/Cyclin A

Experimental method: Reaction was carried out in buffer (10 mM Tris, pH 7.5, 10 mM
15  MgCl,, 0.2 mg/ml BSA, 7.5 mM DTT) containing 3.7 nM enzyme, histone and ATP

(constant ratio of cold/labeled ATP 1/3000). Reaction was stopped with EDTA and the

substrate captured on phosphomembrane (Multiscreen 96 well plates from Millipore).
After extensive washing, the multiscreen plates are read on a top counter. Control (time
zero) for each ATP and histone concentrations was measured.

20  Experimental design: Reaction velocities are measured at different four ATP, substrate

(histone) and inhibitor concentrations. An 80-point concentration matrix was designed
around the respective ATP and substrate Km values, and the inhibitor IC50 values (0.3,
1, 3, 9 fold the Km or IC50 values). A preliminary time course experiment in the
absence of inhibitor and at the different ATP and substrate concentrations allow the
25  selection of a single endpoint time (10 min) in the linear range of the reaction for the Ki
determination experiment. .
Kinetic parameter estimates: Kinetic parameters were estimated by simultaneous
nonlinear least-square regression using [Eq.1] (competitive inhibitor respect to ATP,
random mechanism) using the complete data set (80 points):

30



10 I nhibition assay of cdk2/ CyclinE activity Kinase reaction: 10 mcroMin
house biotinylated histone H (Sigma # H 5505) substrate, 30 m croM ATP
(0.3 mcroG P33ganma- ATP), 4 ng GST-Cyclin E/Cdk2 conplex, inhibitor in a
final volu crol buffer (TRIS HO 10 mMpH 7.5, 15 Cl2 10 mM DTT
7.5 MM + r{g()%[?(;r%?ﬁsgSA) were added to each well of a 96 U B%/?‘r'%'ﬂ?’ "&ter 60
ruin at r.t. incubation, reaction was stopped by 100 microl RBSIAN BE niv
EDTA + 0.1% Triton X-100 + 500 m croM AT?, containing 1-ng SPA beads. Then
a volume of 110 mcrol is transferred to Optiplate. After 20 m n. incubation

for substrate capture, 100 m crol VSM gsg were added to allow 20
Statificatiop_oi beasto the tap dff' A€ plate and let stand 4 By s before

radi oactivity upt j r unémt ter m nation: see
above Inhibiti o‘ﬁ J@’q &?keBl '%U:;Qﬂ%'—zé %%d% reaction: 4

m croMin house bi ot| nyl at ed hi stone Hl (Sigma # H-5505) substrate, 20

m cr oM ATP ( Gnére R0, B3RaRsRRe] Hinhibit vﬂlélrh%mm%lsa ’I%Kb Idi"ﬂheb' tor
ina final voFle =r‘{f Jmﬁrgl ]Af£etr TR&%HCI 10 mM gp 10

DIT 7.5 nmM +di@scRiatighndon B85 uﬂeﬂfﬁ‘ emitisichte and dhibiveer] ﬂesmbhvelﬁﬁalphdmidbeta thid t er

20 mMmn at r.t. incubatjon, reaction was stopped 100 m ¢rol PBS + 2 mv
EDTA + WO 03feRperiNity fagior beesn Grbsimat QZDQA& dmglegfn% sirale a;kdllebl 105500

m cr oM AT SPA beads. Then a volune of 110 microl is
transfer rgd ﬁ%ﬁ@r@%{%ﬁﬁé ‘After 20 min. incubation for substrate capture,
100 mcrol 5M CsCl were added to allow statification of beads to the top of

the Optiplate and let stand 4 hours before 5 radioactivity counting in the
Top- Count i n¥t addition the eslecteid comppwradsi ave bese chbmeterizedioni a pamel af swey'thoto

COkeT2e 20, TSI B00hch CATAREC RN, PR

cdk4/CyclinD1).

10
Inhibition assay of edk2/CyclinE activity
Kinase reaction: 10 microM in house biotinylated histone H1 (Sigma # H-5505)
substrate, 30 microM ATP (0.3 microCi P*’gamma-ATP), 4 ng GST-Cyclin B/Cdk2
complex, inhibitor in a final volume of 30 microl buffer (TRIS HC] 10 mM pH 7.5,
15 MgCh 10 mM, DTT 7.5 mM + 0.2 mg/ml BSA) were added to each well of a 96 U
bottom. After 60 min at r.t. incubation, reaction was stopped by 100 microl PBS + 32
mM EDTA + 0.1% Triton X-100 + 500 microM ATP, containing 1 mg SPA beads.
Then a volume of 110 microl is transferred to Optiplate.
After 20 min. incubation for substrate capture, 100 microl SM CsCl were added to allow
20  statification of beads to the top of the plate apd let stand 4 hours before radioactivity
counting in the Top-Count instrument

IC50 determination: see above

Inhibition assay of cdkl1/Cyclin B1 activity

25 Kinase reaction: 4 microM in house biotinylated histone H1 (Sigma # H-5505)
substrate, 20 microM ATP (0.2 microCi P**gamma-ATP), 3 ng cdk1/CyclinB complex,
inhibitor in a final volume of 30 microl buffer (TRIS HCI 10 mM pH 7.5, MgCl, 10
mM, DTT 7.5 mM + 0.2 mg/ml BSA) were added to each well of a 96 U bottom. After
20 min at r.t. incubation, reaction was stopped by 100 microl PBS + 32 mM EDTA +




Ki nase reaction: 10 m croM biotinylated histone H (Sigm # H 5505)
substrate, 30 mcroM ATP (0.3 mcroCG P33gamma-ATP), 15 ng CDK5/ p25
conplex, inhibitor in a final volume of 30 mcrol buffer (TRIS HO 10 nmM pH
7.5, MC12 10 M DIT 7.5 nM+ 0.2 ng/m BSA) were added to each well of a
96 U bot t o0 9AP%6530 nmin at r.t. 15 incubation, reaction va/Eropprsd by 100
mcrol PBS + 32 mM EDTA + 0.1% Triton X- 2400 + 500 m cr oM %of lfﬂmqa' ning 1
ng SPA beads. Then a vol unme of 110 mcrol‘ is transferred & I pl at e.

After 20 min. incubation for substrate capture, 100 microl 5M CsCl were
added to allow statification of beads to the top of the plate and | et stand
4 hours bef 6rlé&s TathroXet00v 580 mitﬁohbﬁ'tﬁ’j ogitainingemg G- ACads. Thes tarvolene of | C50
determ natlon see, above_ I nhi bjt on assay of cdk4/Cyclin D1 activity Kinase
reaction: 0130 mNee] srteRiaed o Ipds- (760-921) (# se-4112 from Santa 25

Cruz) substr
bacul ovi rus ex8PessQ%E@H%ﬁg‘fgf’l&n?ﬂ%ﬁt&gﬂw%%?@wggc@)wgen rdg to‘%usov%f
i nhi bitor i Rta@fitatial of V@a&ﬁ&oofhei_’ mpmo!"rtﬁé Opfiglate ond RtSstaedl 4 Chotld Befofe S,
Mmd2 10 M 7.5 nmM DIT+ BSA) were added to each well of a 96 U
bot t om wél | r@mouwtﬁtomonmerﬂbpaﬁlomﬂwmmbat i on, reaction was stopped by
20 microl Eg!%ézo mM . WO 03/ 008365 25 PCT/ EP02/ 07289 12 JAN 2006 Capyure:
60 nicrol 2§%¢ #9¥Feach wel | to MiltiScreen plate, to allow
substrate binding to phosphocellulose filter. Plates were then washed 3
times with 150 mcrol/well PBS Ca /My free and filtered by Milti Screen
filtration Dibibdtion ssae of cdkS/p2s hétdviey were allowed to dry at 37C, then 100
mcrollwell scintillant were 5 added and 33P | abel ed Rb_fragnent was
det ect ed by Thedimbibition, pssgy ©f edkd/pgS iastivite wes perforned aq:q%dlnaﬁeﬁhe folttyping
determ tlont e above G ven the above inhibition assays, the conmpounds of
formula (1) IBPt%e i nvention 10 resulted to possess a renarkabl e cdk
i nhi bitory agiha feMetidh® 1@%%@1%16@3/1/9@3 Hifehe H1a@ams ¥ HHSB5Y viddstrite 30t he
representative compound of the

microM ATP (0.3 microCi PP gamma-ATP), 15 ng CDK5/p25 complex, inhibitor in a

final volume of 30 microl buffer (TRIS HC1 10 mM pH 7.5, MgCl; 10 mM, DTT 7.5
mM + 0.2 mg/ml BSA) were added to each well of a 96 U bottom. After 30 min at r.t.

15  incubation, reaction was stopped by 100 microl PBS + 32 mM EDTA + 0.1% Triton X-
100 + 500 microM ATP, containing 1 mg SPA beads. Then a volume of 110 microl is
transferred to Optiplate.

After 20 min. incubation for substrate capture, 100 microl SM CsC! were added to allow
statification of beads to the top of the plate and let stand 4 hours before radioactivity
20  counting in the Top-Count instrument.

IC50 determination: see above

Inhibition assay of cdk4/Cyelin D1 activity

Kinase reaction: 0,4 uM microM mouse GST-Rb (769-921) (# sc-4112 from Santa
25 Cruz) substrate, 10 microM ATP (0.5 microCi P*>gamma-ATP), 100 ng of baculovirus

expressed GST-cdk4/GST-CyclinD1, suitable concentrations of inh_jbitor in a final

volume of 50 microl buffer (TRIS HCI 10 mM pH 7.5, MgCl; 10 mM, 7.5 mM DTT+

0.2 mg/ml BSA) were added to each well of a 96 U bottom well plate. After 40 min. at

37°C incubation, reaction was stopped by 20 microl EDTA 120 mM.




I nvention

(2S)-2-[4-(acetyl am no) phenyl ] - N-(5-i sopropyl -1, 3-thi azol - 2-yl ) propanam de
showed an |nh|b|tory activity, expressed as IC50, of 11 nM Surprisingly,
the said i LI Ys activity resulted to be markedly superior than that of a
15 very close prior art conpound, used for comparative purp&&%@“ﬁﬁﬁﬁ?ct
when tested against cdk2/cyclin A as forgerly reported, the d

N- (5-1sopropyl -1, 3-t hi azol - 2- yI)-2-[4-(acetyIanino)phenyl]acetan1de of WO
01/ 14353 (see exanple 4, bridging paragraph on pages 32, 33 of the sane),
showed an | C50 val ue of 110 nM Anot her representative conpound of the

i nvention, ricapiure: RP (micrel opers pansiereed: Hpmzeach well do JYiyltiporesn (patgy tn. gllow

Dol 1ol ey RS S G ecke MIS"rhER e A Dhea dGRLEVRp 20"
i nvention arngickRxrerss ¢l nepttomacand fitteral BEkulfiSthédnl filRhNoRE/steni.t Y

significantly higher than that of the closest prior art compounds of WD
"'01/ 14353 andDeteetidnh dn‘ﬂte;sawerecaﬂmddytoadt\yaaitw&dimn 160 mherolwyll sciptillargtt were

roliferative, K 25 0 OC|ated al tered .cell cl.e dependent
Fk)l nase actividdgd ﬂB@b’?P gg?elF‘itR% j’Eﬁc FRanarRERLEQUeHE R p-
cells, the ¢ Lforrrula(l) aretherefore useful in therapy in the
treatment of “various tufors such as, for instance, carcinomas, e.g.,
manmary car cmmr&ter@hﬁﬁdﬁrseeab@enorra col on carcinoma, ovary endonetri al
tunors, sarcomas, e.g., soft tissue and bone sarcomas, and the 30

hemat ol ogi cal mal | gnanC| es such as, | eukem as. In addition, the

d f f I f t he, t t f h WO
031008365 26CHER BearKY z%@%@ni%ﬁé‘s%iéﬁe PR g e
psori asi § VAW psSRA Dreafitabl! Rl ihBbAbHORRRFOCI ated with

at her oscl erosi s and post surgi cal stenosis and restenosis, and in the
treat ment of Aséhziemple; whenl t@&d%amﬂmmmyphm Ag $he)1feptdaelt¢tmssmnpdtmd @fitheon

can be adm njstered either as sing 5 alternatively, .
conbi nati on WVERIME %‘E‘? eah P )ﬁﬂhi(ss -150prPYsl $§H dl’el or
chenot her apy 5% o) or cyt ot oxi c agents
anti biotic- @Sgde{r%gn*lﬂlt hﬁﬁ'& e%l%gn 50%1(?1% iﬁne abolite agents, hornonal’

agents, i mTuB@ipeig C%gﬂ thea@éd inthibifoRy Eéti\&ﬂyqesdltéﬂfto aganirked]y ¥ohepioX YIgRIASIEOS 2
|nh|b|tors (e.0 X-2 inhibitors
15 very "close prior art compound, used for comparative purposes. In fact, when tested
against cdk2/cyclin A as formerly reported, the compound N-(5-isopropyl-1,3-thiazo}-2-
yl)-2-[4-(acetylamino)phenyl]acetamide of WO 01/14353 (see example 4, bridging
paragraph on pages 32, 33 of the same), showed an ICsp value of 110 nM.
Another representative compound of the invention, namely N-(5-isopropyl-1,3-thiazol-
20  2-yD-2-[4-(2-oxo-1-pirrolidinyl)phenyl)acetamide showed, when tested against
cde2/cyclin A, similar markedly superior activity.
So far, the novel compounds of the invention are unexpectedly endowed with a cdk
inhibitory activity significantly higher than that of the closest prior art compounds of
WO 01/14353 and are thus particularly advantageous, in therapy, against proliferative
25  disorders associated with an altered cell cycle dependent kinase activity.
By restricting the unregulated proliferation of tumor cells, the compounds of formula (I)
are therefore useful in therapy i':B the treatment of various tumors such as, for instance,
carcinomas, e.g., mammary carcinoma, bladder carcinoma, colon carcinoma, ovary
endometrial tumors, sarcomas, e.g., soft tissue and bone sarcomas, and the
30  hematological malignancies such as, ¢.g., leukemias.

In addition, the compounds of formula () are also useful in the treatment of other cell



mat ri xmet al | oprotease inhibitors, telonerase inhibitors, tyrosine kinase

I nhibitors, anti 10 growh factor receptor agents, anti-HER agents,
anti - EGFR agents, anti-angiogenesis agents (e.g. angi ogenesis inhibitors),
farnesyl transferase inhibitors, ras-raf signal transduction pathway

i nhi bi t or sSWG®YQ08¥9c| e i nhibitors, other cdks inhibitors, tepbIEPSR/07EENdI Ng
agents, topoisonerase | |nh|b|tors topozgonerase | f |nh|b|tDE$ANéﬁB t he

| i ke. As an exanple, the conpounds of th& invention cam be adm nistered in
conbination 15 with one or nore chenot herapeutic agents such as, for

I nst ance, exenestane, fornestane, anastrozole, |etrozole, fadrozole, taxane
and deri vat iprdiferatied dasrdeschichaasepsoriasis,dasedlax shooth mHg&uhﬂtﬂﬁautm&iﬂSd
CPT-11, canptothecin derivatives, anthracycline glycosides,

doxor ubi ci nwithyathengpclerasis apd most-auracalostenssisi g, repEesis and m\ﬂlﬁ @P@!@tﬁnﬁ@f

carbopl atin | at estranusti ne phosphate, cel ecoxib, tanoxifen,
ral oxi f en, f&g‘é‘ﬂﬁ %%%16 Sugen SU- 6668, Herceptin, and the |ike,

optional |y Whkhioh thﬁﬂ%sdmﬁé @%M@%ﬁ%b@%ﬁ%@e& eftREray s @6l agentor, | Xed

dose, such combi ndtion products enpl oy the conpounds of this 1nveéntion
wi thin tle diteagtvelnrigeombmatiohwmithimbew aatichrictretreaatthents pichrasaadistidcthbtapy
active agent within the approved dosage range. 25 Conpounds of forpula (1)
may be used % &HEBALPEPY yesmxﬁwm%mnamﬂw E¥iostale AT SYIQIREH aggnisoaRti °ron

f | f f,
[ (r)l:/glr':t ?J([):‘lonsth?%h”l P&&{aggg\%ﬁ ‘EF tron 1o ﬁ?éaé’énts %Efm&ﬁl (aéém% umanﬁ Can be
adm ni st er echglirts! Mtetferdd'tyfe0 Up@ss, aaﬁblb&@gémagmhibﬂml (e. QO CX N dshibiens),t he

age, weight, condl tions of the patient and admi nistration route. WO

03/ 008365 2znmx1n~§ta@9mmmbﬂntpm telgmerase mwmlwrosmeémasambm@sagm
adopted or or ni stration, of a.cqnpound mul a (1 range from
about 10 Ot o & \’Hfh ?%“ TREFPIE | 8§08, an-HER Zegs,canty -ﬁé@ﬁoaéepv al‘q’ﬁ%g’e inds

of the i nvenige tg%l@%éﬁbsﬂé %ﬁﬂbﬁ@m},nfeﬁnéé?f i@hieRbe dARMErs! GadPaf ﬁ

ghal:
orally, in the for capsul es,” sugar or filmcoated tablets, -Iiquid
sol uti ons ortrénsdurtipe sitlony, inhloiteas,| 9ell nyalhanlﬁlbttmss oﬂpns:dk&nn]ubxtors, tubuh'n

t | t | ar|, th
ot T at hoal HGHRE Rt FSHORRTRSP o BPo eI gR T 84 B Bien ent i on
al 50 i ncl udegs RHAKERRY AP B the B eAUPbAP bO Yainistered in combination

15 with one or more chemotherapeutic agents such as, for instance, exemestane,

formestane, anastrozole, letrozole, fadrozole, taxane and derivatives such as paclitaxel
or docetaxel, encapsulated taxanes, CPT-11, camptothecin derivatives, anthracycline
glycosides, e.g., doxorubicin, idarubicin, epirubicin, etoposide, navelbine, vinblastine,
carboplatin, cisplatin, estramustine phosphate, celecoxib, tamoxifen, raloxifen, Sugen
20 SU-5416, Sugen SU-6668, Herceptin, and the like, optionally within liposomal
formulations thereof.
If formulated as a fixed dose, such combination products employ the compounds of this
invention within the dosage range described below and the other pharmaceutically
active agent within the approved dosage range.
25 Compounds of formula (I) may be used sequentially with known anticancer agents when

a combination formulation is inappropriate.

The compounds of formula (I) of the present invention, suitable for administration to a
mammal, e.g., to humans, can be administered by the usual routes and the dosage level

30  depends upon the age, weight, conditions of the patient and administration route.



conpound of forrmula (1) or a pharmaceutically acceptable salt thereof in
association wth a pharmaceutically acceptabl e excipient, which nmay be a
carrier or a diluent. 10 The pharmaceutical compositions containing the
conpounds G§olphgegzEvention are usually prepared follow ng %%&XH%”%’I onal
met hods and are adm nistered in a suitable pharnmaceuti cal Opg289
exanpl e, the solid oral forms nmay contai @7 together with thel adhl vigh
conmpound, diluents, e.g., l|actose, dextrose saccharose;- sucrose, cellul ose,
corn starch or potato 15 starch; lubricants, e.g., silica, talc, stearic
acid, magnesium. or cal ci t e r g ol s... hiadidg
agents, e. g.sf'folijs%x Fered S‘%&%’Eﬁ ?%g%%] adéygpegl{ ?oﬁe&giné?%‘)gﬁ%g#ﬁal {))tzg’éoﬁjpo%&'%p
car boxymet hythashlk i) 984 1ahgdd@bm\aboil 10PW skt SONAg P dbs BOHAT LS tiR@s Bhiy.
e.g., starch, alginic acid, alginates or sodiumstarch glycol ate;

ef f er vesci ndlhei compoesgs ofthe snvention cambe adminisicredan aivagetypddpsags dotmsas.g.,

l'ecithin, polysorbates, |ayryl sul phates; 20 d, in_geperal. non-toxic and
_[IJ_Ear rTB.C(ﬁ| ogi y,ynitfqu'@qnq,éa 4 s?@ﬁ@@% e&q o7 %]?mp‘f?ﬂeﬁlaf@ Tt digpt ﬁ?ﬂ‘?ﬂﬂnétqro?s.
ese phar o ) I ) kRoHR ; or
exanpl e, %bgvs?lrggér!\]él g%’ %Eéﬁﬁglﬂ tg‘?anu: a%{w%’%}t Eaglpgﬁn:tgr@?y’séﬁhr - coa%{?%y’ T
film coati nghfyugh @ttfenou@dior itrathethbarl @ iinsspimal injéction ad ifdi@i.r ati on may

be, e.g., syrups, enulsions and 25 suspensions. As an exanple, the syrups
nmay cont ai n, Thes present dnvensigac Rlee o inclusles spharmaeaiisalicompogitipase raomprising @

xampl o5 of semmevnt & e 35 BEAP oS el ARl RA SRR HeB it

met hyl cel l.ul QiR a PM@WW&&?%;& @@g)ieﬁ,rwﬂehwdyraéla caBierdr G@ANQtnt, VO
03/008365 28 PCIT/EP02107289 12 JAN 2006 The suspension or solutions for

i nt ramustul athe phasmedentisal wampositions enntiivipg threconpdunds hitheamtentien arersvallyd, a
phar maceuti cal | C table carrier, e.q., sterile ter., olive oil,. t hyl
ol eate, gl .yCquga,yreg_ &3,%%@1’8%“%3%8163%&, an %F@s}{‘\‘,a'é‘b“,m&regui“i ap| & nt
of Iidocai ngphydraebhgrigde. 5 The solutions for intravenous injections or

i nfusions nmay contain, as a carrier, sterile
For example, the solid oral forms may contain, together with the active compound,

diluents, e.g., lactose, dextrose saccharose, sucrose, cellulose, com starch or potato
15  starch; lubricants, e.g., silica, talc, stearic acid, magnesium or calcium stearate, and/or

polyethylene glycols; binding agents, e.g., starches, arabic gumn, gelatine

- methylcellnlose, carboxymethylcellulose or polyvinyl pyrrolidone; disintegrating agents,

e.g., starch, alginic acid, alginates or sodium starch glycolate; effervescing mixtures;

dyestuffs; sweeteners; wetting agents such as lecithin, polysorbates, laurylsulphates;
20 and, in general, non-toxic and pharmacologically inactive substances used in

pharmaceutical formulations. These pharmaceutical preparations may be manufactured

in known manner, for example, by means of mixing, granulating, tabletting, sugar-

coating, or film-coating processes.

The liquid dispersions for oral administration may be, e.g., syrups, emulsions and
25  suspensions.

As an example, the syrups may contain, as carrier, saccharose or saccharose with

glycerine and/or mannitol and sorbitol.

The suspensions and the emulsions may contain, as examples of carriers, natural gum,

agar, sodium alginate, pectin, methylceliulose, carboxymethylcellulose, or polyvinyl
30  alcohol.



water or preferably they may be in the formof sterile, aqueous, isotonic,
saline solutions or they may contain propylene glycol as a carrier. The
suppositories nay contain, together with the active conpound, a
pharnaceutica%%% acceptable carrier, e.g., cocoa butter, polyethylene

gl ycol, a ¥hyl ene sorbitan 10 fatty acid ester surPETERN0789
lecithin. Wth the aimof better illustrgting the present invention, wthout
posing any limtation to it, the followng exanples are nov@bﬂ%mﬂﬁ 15
Exanple | Preparation of 2-am no-5-isopropyl-1, 3-thiazole

3- Met hyl but yral dehyde (2 m; 18.6 nmmol) was dissolved in 15 m of

1, 4- di oxane ThdGuspensibn o1 Sol6tionsdby mdfanrmsadaruinjestioRdmay gomtiinbtogatheewith the

1, 4-di oxane was dropped therein at. .0C. The m xture was i ntai ned at _room
t enper at ur e 2EH#NEeFOBRUNE; ﬁ@%ﬁwa@uﬂfeﬁws%ccméﬂe CAEISD, 8-5-@*%39 veatsrgliye gil,

t hi ourea an m ol ,we (e ragure
the soluti o%ﬂ&bsd%a\?%p%&g@gd&ga éf?@ﬂg%ggl%cﬁgarg s?dggstﬁre\?\b% ‘E’}'lrl%gg’)l @ | ngf(-?HZClZ
and the prodidetaihyd@édh@stidel t h 1M hydrochloric acid; the aqueous |ayer was

nmade basic by using 30% amoni um hydrate and extracted again wth CH2d 2.
The or gafi ¢ Theasbitinas foir intdvenpss inectionsos infusisns maycconiah@sat edrign dtartles

Th i d { hed il I col | uting with
cycl ohexane YA RERSFAPLY ey By B it o Sormy0ttoriley apeqs. (iomiq, stlinesoiiionRd.
“H NVR ( DVB : ooy 58 (s, 1H thi azol © 2.9
1H, mwéz);gi@“??,%ﬁf’?ﬁ/@&gﬁ?, 1.12273’1%%"5, SH, K/ZCHNE). SBaZE;)aErpF?Z (m
244- ami nopheliyl suppesitaries magcontalhDIERAR0 SaHhE ARETLFRIRNA; 2 BRarhPcIAaRPO6 10

g (0.05 nol) of 2-(4-nitrophenyl)propancic acid were dissolved in a_mxture
of 5 M of afeRpEsbleeyTIEne-84 cofoanitichrralysiidens glycel, arpabymxyetbylene serbianed.
The m xture . ) o) rogenation at 60 psi for 2 hours at room
terrperatlll?re.féﬁ?céig@%)e&ég%}étrcgw%hﬂ%f the catalyst by filtration on celite,
t he net hanol was evaporated under 5 vacuum and the title conpound was
crystallised fromwater on cooling (7 g; 85 %

With the aim of better illustrating the present invention, without posing any limitation to

it, the following examples are now given.

15 Example 1

Preparation of 2-amino-S-isopropyl-1.3-thiazole
3-Methylbutyraldehyde (2 ml; 18.6 mmol) was dissolved in 15 ml of 1,4-dioxane. 40.4

ml (18.6 mmol) of a solution 2% v/v of bromine in 1,4-dioxane was dropped therein at

0°C. The mixture was maintained at room temperature under stirring for 2 hours, then
20  2.83 g (37.2 mmol) of thiourea and 5 ml of ethanol were added.

After 6 hours at room temperature the solution was evaporated to dryness, the residue

was dissolved in CH;Cl; and the product extracted with 1M hydrochloric acid; the

aqueous layer was made basic by using 30% ammonium hydrate and extracted again

with CH,Cl,. The organic phase was dried over sodium sulphate and evaporated under
25  vacuum. The residue was chromatographed on a silica gel column, eluting with

cyclohexane-ethylacetate to give 1.1 g (42% yield) of the title compound.

'H-NMR (DMSO-dg) & ppm: 6.6 (s, 2H, NH2); 6.58 (s, 1H, thiazole CH); 2.9 (m, 1H,

CHMe2); 1.18 (s, 3H, MeCHMe); 1.17 (s, 3H, MeCHMe).

30 Example 2
2-(4-aminophenyDpropanoic acid




yield). ESI (+) M5 mz 166 (100, M#); IH NWR (400 MHz, DMSO d6) ppm
7.08-6.71 (2d, 4H, CH phenyl, J=7.1 Hz), 3.76 (q, 1H, CH Me, J=7.6 Hz),
1.53 (d, 3H, CH3, 7.6 Hz). 10 Exanple 3 (2S)-2-(4-am nophenyl)uropanoic acid
and (2R) - 2-4o3mgighhenyl ) nrouionic acid To 4.34 g of

2- (4-am nophenyl ) propanoic acid, 26 m of water and 3.94g of q;("‘ﬁ’ d@?f’t aric
acid were added. The m xture was heated & 80C under stirrin corrpl ete
15 solution. Heating was then stopped and the solution rade to spontaneously
cool . After 24 hours, 3.8 g of Ievorotatory tartrate were filtered and

dried. Th ' tai pi h L t.r at ed
nder vacounti OB i RitopbaSpRRBIRAGE SR Pk G apNeRIE o MR FORES B ™" ©
then cool ed GtwaASGrRANDOIMPET methiaholsRdi 0465 BYEPAIE 590ReR mé@dmeaﬁlxmre was
(+) (2S) - 2- (4-am nophenyl ) propanoi c acid was collected by filtration and

dried to givebmittdhta) hyddgenatind. &, 6Cy8i foLa2i hourst diamold) terfperatiien Afidrethe
levorotatory tartrate wit

()- (2R -2- (PHR ORI R YaE STEAAR, o Raliteo Bleameibanoleyas Sy omted gnder
& i nopieny P SISO ACRE ErBGhiftel dd Jae RY Pl f? & 87 hni de

and 10 g (0. ﬁéﬁ?m)l) of 6, 6-di net hyl -5, 7-di oxaspi ro(2,5)octane- 4, 8-di one
were added and the m xture stirred under reflux for 8 hours. The soI vent was

thlen evaplor B8 MEmizde6 (HGMHhe crude purified by chromatogr aph?/ on a
i1 - e 7
Thus.af for di HIMEGAQBAME BB bsn 7 AT 26, SoEhReSha-da Bos a8 50

PC T/ EP02/ 0789wl | 100, MH+): 1H NVR (400 Mz,
DVSO- d6) ppn@gQH §HJ 68 (2d}]§§ﬁ£25§ré\iﬁeﬁﬁ?z7§%%)(7 Hz), 3. 213 (s, 2H,( CH2Ph) ,

3.85 (m 1@H, CH2N), 2.57 (m 2H, CH2CO), 2.10 (m 2H, CH2).

Example 3

4-aminophenyl)propionic acid
To 4.34 g of 2-(4-aminophenyl)propanoic acid, 26 ml of water and 3.94g of L-(+)-
tartaric acid were added. The mixture was heated at 80°C under stirring until complete

15  solution. Heating was then stopped and the solution made to spontaneously cool . After
24 hours, 3.8 g of levorotatory tartrate were filtered and dried. The solution containing
the dextrorotatory tarirate was concentrated under vacuum at 40°C to evaporate about
10 ml of water. The soiution was then cooled at 30°C and 1.047 g of sodium hydrate
were added.

20  (+)-(25)-2-(4-aminophenyl)propanoic acid was collected by filtration and dried to give
1.36g (aD2°=+73.0°; C=0.1 % in methanol). Treating the levorotatory tartrate with
sodium hydrate, (-)-(2R)-2-(4-aminophenyl)propanoic acid was obtained.

Example 4
25  [4-(2-oxo-1-pyrrolidinyl)phenyljacetic acid
8.8 g (0.058 mol) of 4-aminophenylacetic acid were dissolved in 350 ml of N,N-
dimethylformamide and 10 g (0.058. mol) of 6,6-dimethyl-5,7-dioxaspiro(2,5)octane-
4,8-dione were added and the mixture stirred under reflux for 8 hours. The solvent was
then evaporated under vacuum and the crude purified by chromatography on a silica gel
30  column by using a mixture hexane-ethylacetate 7/3 as eluent, thus affording 6.53 g (51
% yield) of the title compound.



5 By working in an anal ogous way the follow ng conpounds can be prepared, by
starting fromthe proper carboxylic acid derivatives:
2-[4-(2-oxo0-1-pyrrolidinyl)phenyl]propanoic acid; ESI (+) Ms: niz 234 (100,
M) 1H NAR (400 M-z, DMBO-d6) ppm 7.17-7.66 (2d, 4H CH-phenyl, J=8.6
Hz), 3.76 WOTYHH cHwve, J=7.6 Hz), 1.53 (d, 3H CH3, J=FCHERPB20T2® 84 (m
2H, CH2N), 2.61 (m 2H, CH2CO, 2.15 (nmgy2H CH2). 17 JAN 2006
(2R)-2-[4-(2-0xo0-1-pyrrolidinyl)phenyl]propanocic acid; ~(2S) 2[ 4-(2-oxo0-1
pyrrolidinyl)phenyl]propanoic acid. 15 Exanple 5
N-(5-isopropyl-1.3-thiazol-2-vll-2-f 4-(2-o0xo-1-pyrrolidinyl)phenyll

acet ani de 2 BSI§HME: m/z330 (108 MEA){ 2- oxo- | - pyrrol i di nyl ) phenyl Jacetic acid
wer e di ssol ' chl.oro 5 11. f

N hyclr oy ber ZSN MR At M BIS0"h) ot 0 510 i, Cratprsr, 8173, S
1-(3-dinmeth ' ) BAHOH7 R € sively, at
0C. After 3&?&%&2’? %ﬁhgn’?g?%dt errpg(r:hgt(m?ll 35 %ﬁ?g@%@m%ﬁ"rj 5@1‘—12? 5-

i sopropyl -2-ami no-1, 3-thiazol e dissolved in 40 m of dichloronethane were

added dropw se. After 6 hours at roomtenperature the mxture was washed
with a sdt urdf warkingu @ﬁrﬁﬂoﬂt@%@ﬁx&ﬁ FdRwing CUNRAUNGH CaTPRPISPYSH &Y HeJBE was

separ at ed, dﬁ_&tgﬁwmég erc%gkﬁq%gdgé}%fgvc d concentrated under reduced

pressure. Tre cru S pur iromat ogr aphy on a silica gel colum

(hexane- et hyi. e 1-Hydlidifyiphetyllprbpartbid &30 yiel d) of the title conpound.
ESI (+) MS: rr?ggém (?8‘3, %gﬁ 1@?\7 (3100 MHz, DMBO d6) ppm 7.48-7.51 (m
4H, CH phenyESL(+3Msgnyz 234100, ¥PPh), 7.51 (s, 1H, CHthiazole), 3.91 (m

1H, CH-isopr d, 30..)=s7.1 Hz) 3 H mel. 60
(m 24 crbcy N Gog Rt DRSDAE i1 3 s @ AR R st S8 69150 375 A
2D(b By ypor kﬂquﬂl CHMe, J2R6GEAUS.594Y, FHECHS) 1=9v8 AY), SHIPEY WS GNP S .61 @Rar ed,
by starting rom the ‘proper "carboxylic acid derivatives:

2H, CH2CO0), 2.15 (m, 2H, CH?2).

(2R)-2-[4-(2-0x0-1-pyrrolidinyl)phenyl]propanoic acid;

(28)-[4-(2-ox0-1-pyrrolidinyl)phenyl Jpropanoic acid.

15 Example 5
N-(5-isopropyl-1,3-thiazol-2-yI)-2-[4-(2-oxo-1-pyrrolidinyl)phenyl] acetamide
2.5 g (11.4 mmol) of [4-(2-oxo-1-pyrrolidinyl)phenyi]acetic acid were dissolved in 150

ml of dichloromethane and 1.54 g (11.4 mmol) of N-hydroxybenzotriazole and 2.18 g
(11.4 mmol) of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide were added
20  successively, at 0°C. After 30 minutes at the same temperature, 1.35 g (5.7 mmol) of 5-
isopropyl-2-amino-1,3-thiazole dissolved in 40 ml of dichloromethane were added
dropwise. After 6 hours at room temperature the mixture was washed with a saturated
sodium hydrogenocarbonate solution. The organic layer was separated, dried over
sodium sulphate and concentrated under reduced pressure. Tre crude was purified by
25  chromatography on a silica gel column (hexane-ethylacetate 7/3) to give 1.17 g (60%
yield) of the title compound.
ESI (+) MS: m/z 344 (100, MH+);
1H-NMR (400 MHz, DMSO-d6) ppm: 7.48-7.51 (m, 4H, CH-phenyl), 3.68 (s, 2H,
CH2Ph), 7.51 (s, 1H, CH-thiazole), 3.91 (m, 1H, CH-isopropyl), 1.39 (d, 6H, CH3,
30 J=7.1 Hz) 3.83 (m, 2H, CH2N), 2.60 (m, 2H, CH2CO0), 2.15 (m, 2H, CH2).



N-(5-isopropyl -1, 3-thiazol-2-yl)-2-[4-(2-0x0-1

pyrrolidinyl)phenyl] propanam de;

(2R) - N-(5-isopropyl -1, 3-thiazol -2-yl)-2-[4-(2-0x0-1

pyrrolidi nwppbesskd pr opanam de; 5 (2S)-N-(5-isopropyl -1, B'ﬂt}ij/fﬁjg)oﬁég

yl)-2-[4-(2-0x0-1 pyrrolidinyl)phenyl] propanam de; JANTD
N- (5-isopropyl -1, 3-thiazol-2-yl)-2-[4-(2-3xo-1 -inidazolidi ny”phenyl ]
acetam de; N (5 -isopropyl- | ,3-thiazol-2-yl)-2-[4-(2-0xo0-|

-i m dazol i di nyl) phenyl ] propanam de; (2R)-N-(5-isopropyl-1,3

Chi L 213 2 Lo { 2 X0 A L e S _
(291 (51 S roekne 5 Y Fpclomr AL KOy DORRKI|B ARBLRARA, BYstaring
{im dazol i di nfrbshphepypéivacipxyioncid defivatinebe 6

(2S)-2-14-f (tart-butoxycarbonyl)am nol phenyl } propanoic acid 15 12 g (73
nmmol ) of (2sb~l=(éﬂ§apr@pﬁlﬂe3pw¥¥pflb%:& Coxedryrealidinbpbenylipropgpamident 1, 4-

en
Carbonat o dSaNstropRRy Bl Ao RSB et b bbb I Srliiat o

AC, was tq eaprd wi4. -1 0-thi Yoot W : ig.-and
stirred o{/er%i M%{&I‘y%l\/ﬁpﬁlgl ’tg r%’ag?l%% rza?lu(rze@%%p—?ggg%&rﬁ%lom t&él%kg?’zg{ai&g%, The
sol vent was Bvi@psombmd1,3-teazmiled):2- 2o A0imidszoliditydgheuyi jacdfifiide) of et hyl
acetate, diluted with_ 200 m of the sane solvent, . treated, while stirring,
with 130 m drCugeReRMdus @@f%ﬁw@&%@éﬁ&lﬁﬁ%ﬁ@ﬁ%ﬂpmﬁm@m ayer
was separate g (k k 2QUSHBPAB S B4 wth nore ethyl acetate. The
conbi ned Orggz@g@gghﬁﬁ%&??é&&%@?&ﬁﬁ [)Aralan'gg%\#d dried over sodi um sul phate,

wer e evaporaﬁmdz@mﬁlﬂ)%ha;ﬁﬂpr&;&ﬁaﬁﬁde;el d) of the title conmpound were
obtained after 25 trituration with hexane and filtration. EST (+) MS: niz

266 (10010 VHES)-Nh-igoprapybd, 3nbiazoBRar- 48 (opra-17. 47-7. 52 (m 4H, CH phenyl),
3.76 (q, 1H, . .J37.6 1.53.(d, 3H, CH3, J=7.6),1 51 (s, 9H,
tertbutyl). %’%S%MWRS“XH@%H@%%@US the foll owi ng conmpounds can be
prepared, by starting from the proper carboxylic acid derivatives: WO

03/ 008365 32 PCT/ EP02/ 07289 12 JAN 2006
(2R)-2-{4-[(tert-butoxycarbonyl)an no] fixemplé @r opanoi ¢ aci d;

(28)-2-{4-[(teri-butoxycarbonyDaminolphenyl} propanoic acid
15 12 g (73 mmol) of (28)-2-(4-aminophenyl)propanoic acid suspended in 140 ml of 1,4~

DI
T

dioxane and 140 ml of water were treated with 7.6 g (73 mmol) of sodium carbonate
dissolved in 70 m! of water. The resulting solution, cooled to 4°C, was treated with 17.2
g (79 mmol) of tertbutoxycarbonylanhydride and stirred ovemight allowing the
temnperature to reach room temperature. The solvent was evaporated, the aqueous phase
20  was washed with 150 ml of ethyl acetate, diluted with 200 ml of the same solvent,
freated, while stirring, with 130 ml of 1M aqueous potassium hydrogenosulphate. The
organic layer was separated and the aqueous phase extracted with more ethyl acetate.
The combined organic extracts, washed with brine and dried over sodinm sulphate, were
evaporated and 18.18 g (94 % yield) of the title compound were obtained after
25  trituration with hexane and filtration.
ESI {(+) MS: m/z 266 (100, MH+);
1H-NMR (400 MHz, DMSO-d6) ppl]:l: 7.47-7.52 (m, 44, CH-phenyl), 3.76 (q, 1H,
CHMe, J=7.6 Hz), 1.53 (d, 3H, CH3, ]=7.6), 1 51 (s, 9H, tertbutyl).

30 By working in an analogous the following compounds can be prepared, by starting from

the proper carboxylic acid derivatives:



2-{4-[ (tert-butoxycarbonyl)am no] phenyl } propanoi ¢ aci d;
4-[ (tert-but oxycar bonyl)am no] phenyl acetic acid; ESI (+) Ms: mlz 252 (100,
MH); 5 1H NVR (400 MHz, DWVSO d6) ppm 7.45-7.51 (2d, 4H, CH phenyl, J=8.8

Hz), 3.43 X&f E&_CHZPh),l 51 (s, 9H, tertbutyl). Exanple 7

(2S)-2-(4- ?1}6(@ éﬁyn N- (5-i soarop' 4-1, 3-thiazol -2-yl) propt@EFPQ&7IH 265 ny
(1 mmol ) of (2S)-2-{4-[(tert-butoxycarbofyl)am no] phenyl}proqapff_M:mﬁ:id
were treated at 4Cwith 0.146 m (2 mmol) of thionyl chloride.” The reaction
m xture was stirred for 2.5 hours and the reaction tenperature was

gradual ly raised to room tenperature. The m xture was evaporated to

dryness, t akd&p-2rit-iiterrbutexyemenybaminedphenyl ) PEPaRRie 86189 t hor oughl y. Thi s

d dugt | i my.the ' .without 15 furth
our i1 cart o R RSt o Rt P SRl | DO U7 an and - added
dropwi se t*_ﬂ-z[_ﬁeﬁ-_fbhtﬂ)df@gbéﬁyl)h&ﬁnd]?h 1Beid®id; Of

5-1 sopropyl am no- -thi'azole" and 0.14 m (1 wmmol) of triethylamne in 5
m of tetralBsl(oMEam/z=252(@00MBriper ature. After 3 hours the sol vent was

evaporated, the cr r edi ed.in 5 | ¢hl or hane and of
trifluor éacéh‘%f@%amé&‘%ﬁémﬁ Q%r@ghgi‘fﬁﬁﬁﬁhw sr{)%% Hahpetht ur e
for 4 20 ho t410 | vent-left an oil which was treated
with a satugéi?gd%@?ﬁ’ﬁosr} @b?ﬁ’s%ﬂlﬁ‘gﬁ]ﬁhydrogenocar bonate and extracted
several tinmes with dichloronethane. The conbined organic extracts were

dried over sodium sul phate and evaporated to afford 115 ng (50 %yield
overall) of the title compound. 25 ByEXampie§y i n an anal ogous way the

e

F L on g ROy S oS R RRT o RS Alibl S il AR iRy OPCr carboxyl i c
(5-1 soprgpylagh. sigt (1 @486 208 (2SR anaéﬁ'-H@fox carbonyl)amino]phenyl} propanoic acid
2- (4- am nophenyl %—ﬁ-(S- ilgopr(lgps)?l - ? -t hi azo?'- 2-yl)’)propz:-|1%amyég; P

( 4- ani nophervyidry tredted Bt #¥O withpl).146 pd-@ hmeb| of thipny ade. dde regtivdnizhee8365
33 pCT/ EPOZ/vsCr)a?sZs?tl%eglzfo‘g %’% %81?1% a%ﬁatgglrgac%on temperature was gradually raised to room
temperature. The mixture was evaporated to dryness, taken up with tetrahydrofuran and
evaporated thoroughly. This crude product was employed in the following step without
15 further purification. It was dissolved in 3 ml of dry tetrahydrofuran and added dropwise
to a solution of 113 mg (0.8 mmol) of 5-isopropyl-2-amino-1,3-thiazole and 0.14 ml (1
mmol) of triethylamine in 5 ml of tetrahydrofuran at room temperature. After 3 hours
the solvent was evaporated, the crude redissolved in 5 ml of dichloromethane and 1 ml
of trifluoroacetic acid was added. The mixture was stirred at room temperature for 4
20 hours. Evaporation of the solvent left an oil which was treated with a saturated solution
of sodium hydrogenocarbonate and extracted several times with dichioromethane. The
combined organic extracts were dried over sodium sulphate and evaporated to afford

115 mg (50 % yield overall) of the title compound.

25 By working in an analogous way the following compounds can be prepared, by starting
from the proper carboxylic acid derivatives:
(2R)-2-(4-aminophenyl)-N-(5-isopropyl-1,3-thiazol-2-yl)propanamide;
2-(4-aminophenyl)-N-(5-isopropyl-1,3-thiazol-2-yl)propanamide;
(4-aminophenyl)-N-(5-isopropyl-1,3-thiazol-2-yl)acetamide.

30



2-(4-1[ (2-chl oroet hoxy) carb(c) nyl I am nol phenyl royanoic acid 1 g (6 mmol) of
2- (4- am nophenyl ) propanoic acid was dissolved in 30 m of dichl oronethane.
The m xture was cooled to OC and 1.24 m (12 mmol) of 2- 5

chl or oet hylwblognehes mat e were added. After 30 mi nutes 2.27 Q’C(I‘;L?PO 33 of
sodi um phosphat e dodecahydrate were added porti onwi se and the reaction

m xture maintained under stirring for 33Rours. Hydrochloric agidyGu N was
then added until acid pH and the product extracted with dichl oronethane.
The organic | ayer was dried over sodium sulfate and evaporated to give an
oil that afforded, after crystallizat Wl ? 1o diisopropylether, 1.3 g
(93 %yield) of the title conpound. 1 ? 00 MHz, DMSO-d6) ppm 7.47-7.58
(2d, 4H, CH g@ﬂﬂ-chlb?&tﬁomﬁarbﬁniﬂan_lmm y @mmmd adid6 Hz), 4.31 (m 2H
CHZCl) 3.62 (m 2H, CH20 53 (d, 3H, 15 By working in an
anal ogous wak 8 Hé mmql)o\mf r%(%mhwlb@rpmaowr éﬁ’édr‘é’éﬂ digsolvied r i AQ ™ rafm

Lt he-proper c oXVI i.C ac deci atl es

(2R 2. (4. { [ Ssugimesiang B IS, S cooleds 19, 976 396 d 241 (1ol of 2-
(29)-2-(45¢ [&ﬂoﬁ%ﬂcﬁ%&éﬁﬁﬁté a0 Ald R A MR I Rilte P Qpag‘glzcnﬁfdl\fof sodmm
(4-{[ (2-chl oroet hokxy) car bonyl ] am no} phenyl )acetic acid 0 MHz,
DVBSO- d6) ppnphogphiste dodaliRidate Av¢re @ldeghportibnwiie and th&yqact‘k)mmxt(lm mmﬁtmﬁdz Ph),
4.30 (m 2H,

2f 1421 (421 oxoZEn Zcrl) &? hogfﬁﬂsﬂ %‘}%ﬁ?‘gégﬁgﬁ@sé]&%ﬁdﬂﬁd%@%ﬁlkﬂ%@t%l)
Gl sool ved | DR SELBRINAR ABIU ARG AHE MRt JBAR G AB6E oVlEsSdiugp

di azabi cycl ofdifse (hhdnd%po?atailetow@h& afldeil diat r sffordéed; MpREAyysaalliAtiber fdmhour s
under stirring the mxture was poured into 150 m of water acidified with

hydr ochl 89 i cditopeppyletiNrahd) gé&% Vexiekly of Tj@rt@hgﬁmow@ .h ethyl acetate. The

ot fordi ng 35 SISO THE TR o] pb /T 48 (21 Sl i RUBRA RofERp A1 7 o

TAﬁt g(r) 86et hy{q, 238 tCH-M6l =9 @ HeRW. 3t (Al 2HV\@1ﬁ@19@863;6§n321HP@ﬁ263’0%91389H12
CH3, 7.6 Hz)

15 By working in an analogous was the following compounds can be prepared, by starting
- from the proper carboxylic acid derivatives:
(2R)-2-(4-{[(2-chloroethoxy)carbonyl]amino }phenyl)propanoic acid; -
(2S)-2-(4-{[(2-chloroethoxy)carbonyl]amino } phenyl)propanoic acid;
(4-{[(2-chloroethoxy)carbonyl}lamino}phenylacetic acid;
20 1H-NMR (400 MHz, DMSO-d6) ppm: 7.44-7.60 (24, 4H, CH-phenyl, J=8.8 Hz), 3.43
(s, 2H, CH2Ph), 4.30 (m, 2H, CH2CI), 3.63 (m, 2H, CH20).

Example 9

2-[4-(2-0x0-1,3-0xazolidin-3-yl)phenvlipropanoic acid
25 500 mg (1.85 mmol) of 2-(4-{[(2-chloroethoxy)carbonyl]amino}phenyl)propanoic acid

were dissolved in 10 mi of N,N-dimethylformamide and 0.55 ml (3.7 mmol) of 1,8-

diazabicyclo[5.4.0Jundec-7-ene were added at room temperature. After 2 hours under

stirring the mixture was poured into 150 ml of water acidified with hydrochloric acid 1
N and extracted thoroughly with ethyl acetate. The organic extracts were dried over

30  sodium suifate and evaporated to dryness affording 350 mg (80 % yield) of the title
compound, crystallized from a mixture ethyl acetate-diisopropylether.



EST (+) MS: mz 236 (100, MH); 1H NVR (400 MHz, DMSO d6) ppm 7.08-7.35
(2d, 4H, CH phenyl, J=8.6 Hz), 3.76 (q, 1H CH Me, J=7.6 Hz), 3.80 (m 2H,
CH2N), 4.45 (m 2H, CH20O), 1.53 (d, 3H, CH3, 7.6 Hz) 5 By workingin an

anal ogous ol I owi ng conmpounds can be prepared, by starting fromthe.
proper chi woﬁg?%atives: PCT/EP02/07289

(2R) - 2- [ 4- (2- ox0- 1, 3- oxazol i di n- 3-yl ) phenyi ] pr opanoi ¢ aci d: 12 JAN 1008
(2S)-2-[4-(2-0x0-1, 3-oxazol i din-3-yl)phenyl ] propanoic atid; 10

[ 4(2- oxo- 1, 3-oxazol i di n-3-yl)phenyl Jacetic acid; ESI (+) MS: nfz 222 (100,
MHH) ;| H NVR (400 NMHz, DIVBPd6 m 7.10-7.38 (2d, 4H CH phenyl, J=8.7
Hz), 3.43 @EIDMSopiyo 1:9.075418 > 2H, CH2N), 4.45 (m 2H, CH2O). 15

Exanpl e 10 ' -~ R - ) 422X Q- 0 i din- 3-
byt o AN A 30 TR0 Bopfh Follss ol 'ahZcRtfichy 108835)) 9178

2- [ 4- (2- 0x0-(4, BHOREZMIe, dtm.ﬁa-mzrj, Brﬂmegy,l IBr cPENY; 4.480f 28ECH2GY IPEBNEEGH,N 15
m of dichloronmethane and 0.22 m (2.5 nmol) of oxalyl chloride and 20 one
drop of NN dCHBtHGHEDr mami de were added at OC. After 2 hours under stirring
t he sol vent was evaporated, the crude redissolved with 15 m of tetrahydrofu
ran and 5dropped into a solution of 250 ng (1.764 nmol)

5-1i sopropyl -Rs am30s:i1,..3- 4.0 . dﬂé%(i P, .

NN- di i sopr op g?%y maﬁe&?lr?%ﬁér@ﬁaﬁg% %0?118%%% @gﬁt atéB%?) ih%y?teac i on
t enper at ur e fr@s tigy @opeldhjoro desiestivies: room tenperature and after 5 hours the
25 sol vent was_evapor at ed_under yacttgfi}r;}_l the crude redi ssolved in

di chl or onet HaRe-2dAd2-axash3@xegaliding enyhipronageisiasid ayer was finally dried
over sodium te, \Y; d an he..r esi due chronat ogr aphed on a
silica gel C@Eﬁr%i?'(g"ﬂ’f?‘ g@%ﬁ%@“’(?‘fﬁpﬁ/ﬁ%’ugi:%a{‘?‘c&? Iat he title conpound. EST
(+) M5 @z @Qg-c(xlaﬂl(}:s-owﬂidin?x@-yl RacaRachz, DMBO-d6) ppm 6.88 (s, 4H,
CH phenyl ), 3.85 (q, 1H, CHW, =6.8 Hz), 1.25 (d, 311, CH3, J=6.8 Hz) 7.55
(s, 1H, CHtESADMS: m/2.238 (108, MH+H);CH WO 03/ 008365 PCTI EP02/ 07289

1H-NMR {400 MHz, DMSO-d6) ppm: 7.10-7.38 (2d, 4H, CH-phenyl, J=8.7 Hz), 3.43

(s, 2H, CH2Ph), 3.79 (m, 2H, CH2N), 4.45 (m, 2H, CH20).

15 Example 10

2-0x0-1.3-0xazolidin-3-

yhphenyllpropanamide
460 mg (1.96 mmol) of 2-[4-(2-0x0-1,3-0xazolidin-3-yl)phenyl]propanoic acid were
suspended in 15 ml of dichloromethane and 0.22 ml (2.5 mmol) of oxalyl chloride and
20 one drop of N,N—dimethylfonnamidé were added at 0°C. After 2 hours under stirring the
solvent was evaporated, the crude redissolved with 15 ml of tetrahydrofuran and
dropped into a solution of 250 mg (1.764 mmol) 5-isopropyl-2-amino-1,3-thiazole and
2.2 ml (11,76 mmol) of N,N-diisopropylethylamine in 11 ml of the same solvent at 0°C.
The reaction temperature was gradually raised to room temperature and after 5 hours the
25  solvent was evaporated under vacuum, the crude redissolved in dichloromethane and
washed with water. The organic layer was finally dried over sodium sulphate,
evaporated and the residue chromatographed on a silica gel column, giving 450 mg (71
% overall) of the title compound.
ESI (+) MS: m/z 360 (100, MH+);
30  1H-NMR (400 MHz, DMSO-d6) ppm: 6.88 (s, 4H, CH-phenyl), 3.85 (q, 1H, CHME,
J=6.8 Hz), 1.25 (d, 3H, CH3, I=6.8 Hz) 7.55 (s, 1H, CH-thiazole}, 3.90 (m, 1H, CH-



35 12 JAN 2006 isopropyl), 1.38 (d, 6H CH3-isopropyl, J=7.0 Hz), 3.80 (m
2H, CH2N), 4.40 (m 2H, CH20). By working in an anal ogous was the foll ow ng
conpounds can be prepared, by starting 5 fromthe proper carboxylic acid
deri vati vesyolstodssgsopropyl -1, 3

“thi azol - 2-yl ) - 2- [ 4- ( 2- oxo- 1, 3- oxazol i di n-3-yl ) phenyl | acet agid& *E& ()
MS: mz 346 (100, MH+); 1H NWVR (400 MHz, BVSO d6) ppm 7.58 @%JMI-H]HECH
phenyl), 3.66 (s, 2H, CH2), 7.51 (s, 1H, CHthiazole),-3.91 (m 1H,
CH-isopropyl), 1.39 (d, 61-L CH3-isopropyl, 10 J=7.1 Hz), 3.79 (m 2H,

CH2N), 4. 45 . P _

(2R - (51 SSomy E b 8, CIa-fpoprpyl, J77.02), 3,80, (m 288, CHIN) 4,40, (m, 28,
yl) phenyl ] prggaoam de;

(2S)-N-(5-isopropyl -1, 3-thi azol - 2-yl)-2-[4-(2-oxo-1, 3-oxazol i di n- 3-

yl ) phenyl ] prop anam de; 15

St SP Py B8 S S ST Bl Bul el o prpa, by saring
(2R T (51 S B e e ot hyl - 2 oor |20
i m dazol i di nyﬂ-mpib:qnmbjlﬂr,bﬂﬁmwﬁdﬁ)—ﬂ[@@-okb-l,3-oxazolidin-3-yl)phenyl]acetamide;

(5-isopropyl -1, 3-thi azol - 2- Ié— 2-14-(3-net hyl - 2- oxo- 1-
-i ni dazol i di ﬁ§1§+aﬁ6$smzp%4édiﬁ % 11 Exanple 11 25 met hyl 2- (4- ani nophen_
1 t 42 AN ' i ded
P00 ot VTR a0 MR, NI 0fad) Bl 38 Yl R R i), 3 (e 2P SRENCCS
96 % sul phur 7g138] UH, CH-thigdusd 391 oy 5§, Cmgoﬁr@ﬁylb,t 1.39 (8.06M} CH_I!—l‘é@;ﬁ-o?yl,

er

mai nt ai ned at roomtenperature overnight and then poured into icy wa

basi fi ed 10 t F=30H0,dntfotm 2 M), &40, 28, €H2Q)kt ed several tinmes with ’
10°g (93 % y I SrsepRentc PSR ar e o e i bopabs 30
- yDphenyl]propanamide;
(2S)-N-(5-isopropyl-1,3-thiazol-2-y1)-2-[4-(2-0x0-1,3-0xazolidin-3-
yhphenyljpropanamide;

15  N-(5-isopropyl-1,3-thiazol-2-yl)-2-[4-(3-methyl-2-0x0-1-
imidazolidinyl)phenyllacetamide;
N-(5-isopropyl-1,3-thiazol-2-yl)-2-[4-(3-methyl-2-oxo0-1-
imidazolidinyl)phenyljpropanamide
(2R)-N-(5-isopropyl-1,3-thiazol-2-yl)-2-[4-(3-methyl-2-0x0-1-

20  imidazolidinyl)phenyljpropanamide;

- (28)-N-(5-isopropyl-1,3-thiazol-2-yD-2-[4-(3-methyl-2-ox0-1-
imidazolidinyl)phenyl)propanamide.

Example 11
25  methyl 2-(4-aminophenyl)propanoate
10 g (0.06 mol) of 4-aminophenylpropancic acid were suspended in 100 ml of
methanol. The reaction mixture was coole& at 0°C and 10 ml of 96 % sulphuric acid
were added dropwise. The resulting solution was maintained at room temperature
overnight and then poured into icy water, basified with 30 % ammonium hydrate and
30 extracted several times with dichloromethane. The organic phase was dried over sodium

sulphate to give 10 g (93 % yield) of the title compound as an oil.



PCT/ EPO2/ 07289 12 JAN 2006 ESI (+) Ms: mz 180 (100, MH); 1H NWR (400 MHz,
DMSO- d6) ppm 6.50-6.94 (2d, 4H, CH phenyl, J=8.6 Hz), 3.70 (g, 1H, CHW,
J=7.2 Hz), 1.48 (d, 3H, CH3, J=7.2 Hz), 3.50 (s, 3H, CH30). 5 By working in
an anal ogous. was the foll owi ng conpounds can be prepared, by starting from
t he properwi)aq:'f?BWPi c acid derivatives: nethyl PCT/EP02/07289

(2R) - 2- (4- am nophenyl ) propanoate; net hyg (2S)-2-(4-am nophgnzym anoat e;
met hyl 2-(4-am nophenyl)acetate; 10 ESI (6+) M5: niz 166 (100, g 1H NWVR
(400 MHz, DWMSO-d6) ppm 6.49-7.00 (2d, 4H, CH phenyl, J=8.0 Hz), 3.55 (s,
2H, CH2Ph), 3.48 (s, 3H, CH30). Exanple 12 15 nethyl 2-14-({

| ( 2- chl or oeESI{H) S :mo/ed S0 b0y Midihoyheny! | propanoate 700 ng (3.9 mmol ) of

i chi or onet BAMUMER 408 Mk DY a6hage; 65 00 Hﬁﬂih@%h@a&%ﬁ%lzw@ added
5 c

Fittraton hatt Gie, JETaHnL RS YE et Chrd 302 nd) S50 B S CHAD) 0 the 1101 e

conmpound. 20 I H NWR (400 MHz, DMSO d6) ppm 7.28-7.53 (2d, 4H, CH phenyl,

J=9.0 Hz), 3.69 (q, IH CHwe, J=7.1 Hz), 1.44 (d, 3H, CH3, J=7.1 Hz), 3.48
(s, 3H, TH3By waksg inmp anglpgowstpsite folloying gpuppyndsianpe premyedaby klarting n an

anal ogous s _the follow ng,compounds.can be prepared, by starting 25 from
t he proper%@egﬁ‘?ﬁe&%\i’ﬂ’?@g."aﬁ@ yatives:

(2R)-2-[4-( i ' yl } am no) phenyl ] propanoate; et hyl
(295)-2-[ 4-(%@3%&)8% gtgt&%%gérg%% ar%g%’yl } am no) phenyl ] propanoate; nethyl
2-[4- ({ [ (2 nethyd (22¢RA-ymimopdnyhplopagddte;am no) phenyl ] acetate. 30 Exanple 13
nmet hyl 2-f4-(2-90xo-I-im azogi di nyl ) phenyl | propanoate WO 03/ 008365 37

PCT/ EP02/ 07 Pisthyl 2-(4-aminophenyl)acetate;

10 ESI(+)MS: m/z 166 (100, ME+);
1H-NMR (400 MHz, DMSO-d6) ppm: 6.49-7.00 (24, 4H, CH-phenyl, J=8.0 Hz), 3.55
(s, 2H, CH2Ph), 3.48 (s, 3H, CH30).

Example 12

15 methyl 2-[4-({[(2-chloroethyl)aminojcarbonyl}amino)phenylipropanoate
700 mg (3.9 mmol) of methyl 2-(4-aminophenyl)propanoate were dissolved in 10 ml of
dichloromethane and 0.4 ml (4.68 mmol) of 2-chloroethylisocyanate were added at
room temperature. After 2 hours the formed precipitate was collected by filtration and
essicated under vacuum, giving 1 g (90 % yield) of the title compound.

20 1H-NMR (400 MHz, DMSO-d6) ppm: 7.28-7.53 (2d, 4H, CH-phenyl, J=9.0 Hz), 3.69
(g, 1H, CHMe, J=7.1 Hz), 1.44 (d, 3H, CH3, J=7.1 Hz), 3.48 (s, 3H, CH30), 3.50 (m,
2H, CH2C)), 3.31 (n, 2H, CH2N). :

By working in an analogous was the following compounds can be prepared, by starting
25  from the proper amino derivatives:

methyl (2R)-2-[4-{{[(2-chloroethyl)amino]carbonyl}amino)phenyl]propanoate;

methyl (2S)-2-[4-({{(2-chloroethyl)amino]carbonyl } amino)phenyl]propanoate;

methyl 2-[4-({[(2-chloroethyl)amino]carbonyl } amino)phenyl]acetate.

30 Example 13
methyl 2-[4-(2-ox0-1-imidazolidinyl)phenvljpropanoate




12 JAN 2006 950 ng (3.3 nmmol) of nethyl 2-[4-({[(2-
chl or oet hyl ) am no] car bonyl } am no) phenyl ] propanoate were dissolved in 20 n
of N,N- dinethylformam de and 2 m of 1, 8-diazabicycl o[5. 4. 0]undec-7-ene

wer e addedwdtgosisgacti on m xture was nmai ntained at room teggf@%ﬂéﬁ %or 6
hours. 500 ml of a mxture 5 1/1 hexane/ethyl acetate were ad § e
organi ¢ phase washed with hydrochloric &&id IN, brine, dried;gyerfisodi um
sul fate and evaporated to dryness, affording 760 ng (92 %yvyield) of the
title conpound. ESI (+) Ms: mlz 249 (100, MH); 1H NWVR (400 MHz, DWVBO- d6)

ppm 7.19-6. (2d, , CH nyl, Jz Hz), 69 1 1H, 1 =7. 2

Hz), 1.48 (dg,%3H, Cl—éE Jz?.ggﬁz), 3.%%“?)3, 3H, %&43@,%%%@ (m q;b%(%gz_l\l),

3.48 (m 2H,chidrddd)anByio warbishyijaminojsheapidprogmititergsret dissoived lin B0 mgd cfPHUNdS

can be prepared, ll?ky starti ng fromthe proper chioro derivatives: 15 nethyl
O

(2R) - 2- [ 4- ( Dimethylformamaide snid w3}l ofphwdjazpbicsplalieht indegrieng were added. The
(2S)-2-[4-(2-0x0-1-1mdazol i dinyl enyl 1 propanoat e;. , net -[A-(2-0x0- |
(79 2 2R ol LA gPRRAt P ol b o dek e
2- 14- L2- ax0-{ 1 ifgkSsahvisd it RS AAdd P BRObGaRie | fha8O Srabkbd( Fith shyaFdhlorf
met hyl 2-[4-(2-oxo-1-1"m dazolidinyl)phenyl]propanoate were dissolved in 30
m of net hanaid ANgbrife, driedfover soalium sukate and ievaparatet oo drynesso affoiding 760 mg

added. After_a nigh t roomtenperature nethanol was evaporated and the
aqueous phadé %M‘ﬁ@?é‘&?%&%ﬁ?ﬁ- acetate, acidified with IN hydrochloric
acid and ext ' | l.chl oronet hane. The organic | ayer was
dried over s%%f@ﬁnﬂds%%%%?g?%%é’dhhgﬁéporat ed to give 400 ng (50 %yield) of

the title comgonaw. (466MKz) DMSO- 5709082 {@dr¥H, I05H- 88 0\HiZ), 3.69
DVBO- d6) ppm 7.03-(7.3 ! ypeid g@ﬂg ) gﬁ@gq 1H), CHMVE

3 (2d, 4H, CH phenyl, J=8. , @g[q, ,
O o s P s 41, SN -Gtz IS By, BT 7 Bk B SCHBNE, GHIAE), S (8D 2H
CH2NH) . WO 0%9%;@&&%/%38 12 JAN 2006

By working in an analogous was the following compounds can be prepared, by starting
from the proper chloro derivatives:
15 methyl (2R)-2-[4-(2-0x0-1-imidazolidinyl)phenyl]propanoate;
methyl (25)-2-{4-(2-oxo-1-imidazolidinyl)phenyl]propanoate;
methyl 2-[4-(2-ox0-1-imidazolidinyl)phenyl]acetate.

Example 14
20 2-[4-(2-oxo-1-imidazolidinyl)phenvlipropanoic acid
850 mg (3.42 mmol) of methyl 2-[4-(2-ox0-1-imidazolidinyl)phenyl]propanoate were
dissolved in 30 ml of methanol and 10 ml of a saturated sodium carbonate solution were
added. After a night at room temperature methanol was evaporated and the aqueous
phase extracted with ethyl acetate, acidified with 1N hydrochloric acid and extracted
25  again with dichloromethane. The organic layer was dried over sodium sulphate and
evaporated to give 400 mg (50 % yield) of the title compound.
ESI (+) MS: m/z 235 (100, ME+); '
1H-NMR (400 MHz, DMSO-d6) ppm: 7.03-7.33 (24, 4H, CH-phenyl, J=8.6 Hz), 3.76
(g, 1H, CHMe, J=7.6 Hz), 1.53 (d, 3H, CH3, J=7.6 Hz), 3.84 (m, 2H, CH2N), 3.48 (m,
30 2H, CHZNH).



By working in an anal ogous was the follow ng conpounds can be prepared, by
starting fromthe proper ester derivatives:
(2R)-2-[4-(2-oxo-|-imdazolidinyl)phenyl]propanoic acid;

(29)-2-14 - i m dazol i di nyl ) phenyl ] propanoic acid; 5
2-[4-(2- ox‘ga /?éﬁq:’ﬁ"ézol i di nyl ) phenyl ] acetic acid, PCT/EP02/07289

(2R)-2-[4-(3-nethyl -2-o0xo0-1-imdazolidiny) phenyl ] propanoi ¢ aqi fN 7006
(2S)-2-[4-(3-met hyl -2-oxo-1-im dazolidinyl)phenyl]propanoi c acid, ‘
2-[4- (3-net hyl - 2-oxo-1-i m dazol i di nyl)phenyl ] propanoi c acid; ESI (+) Ms: niz
249 (100, M-|+) 10 1H- NWVR (400 MHz, DMSO-d6) ppm 7.14-7.35 (2d, 4H, .CH
phenyl , J=g! xwpngsn?s m@agowauhﬁ/éoﬂwg@omvn@ @Rednremrp , bystartay | 6
Hz), 3. 20( P&f@rd ‘i{)ve(m 2H, CH2NPh), 2.75 (s, 3H, CH3N);
2-[4-(3- rret qi nyl ) phenyl Jacetic acid. 15 Exanple 15

met hyl 2- f4(§ 1 jgbgoquaagdﬁdﬁg@hé pYépanbRAu¢id pronanoate 248 ng (1
nmol ) of net hy?@;”[% (2-oxo-1-imdazoli dEnyI )phen)jjll] propanoate in N, N

d| met hyl forf@hﬁ[&-@m@wlﬂngbho lidinyliplienylproparage gaidgat ed with 120 ng (3 mmol)
sodi um r 0. % ter 2 ute30068rr1 (1.1 nmol) of nethyl

|od| de WéreEZ[g ?ﬂ’a@‘ - fi?zé’ﬁld?ymg?@’l @“’r*’é’ tion was poured into icy water,

diluted wt O | .twice with 2N

hydr ochl ori a?ozgj’(#&l tﬂgﬂgganlc ase ﬁ%‘ gﬂg?/er sodi’um sul phat e,

evapor at ed, (28)1-[4-Edmbthy Bbmm-h@irdaﬁmmphaﬁm r@;ialnyicamﬁl,ate 614) to afford

105 ng (40 %dél-a d) of the title conpound. ESI (+) V& mz 263 (100, MH);
25 1H NMVR ( 2d8-(Fme ﬂr&s@%)ﬂwéﬁ@hélngbphmyﬁpmammHndm phenyl , J=8.4 Hz),

3. 69 o1 48 (d, 3H, CH3, J=7.2 Hz), 3.35 2H,
CHZNI\/E§ A %I%)r%bﬁzﬂ; %ﬂfzﬁ%ﬁﬁ%m‘%’)m Es 3H CHBN), 3.44 ()s 3H, 01(4?0) By
wor ki ng mn 3N-RVR MLURMIIRR DMBO-d6) | gpa -9 glsmzunm, Gﬁtpﬂéﬁylp F-eD8IHEY, 3.0y

starting 30 fromthe proper ester derivatives:

(2R)-2-[4-( :Gq,rﬁeH HyliMe, =06 [Ha)m .24 31, GHB,) Fehiz), @rﬁpmoaﬁecm/ 806365

2—[4-(3-methy1-2-oxo-1-imidazolidinyl)phenyl]acetic acid.

15 Example 15
methyl 2-[4-(3-methyl-2-0x0-1-imidazolidinyl)phenyl]propanoate
248 mg (1 mmol) of methyl 2-[4-(2-ox0-1-imidazolidinyl)phenyl]propanoate in N,N-
dimethylformamide under argon atmosphere, were treated with 120 mg (3 mmol) of
sodinm hydride 60 %. After 20 minutes 0.068 mi (1.1 mmol) of methyl iodide were

20 added. After 2 hours the reaction was poured into icy water, diluted with 10 ml of
hexane-ethylacetatel/1 and washed twice with 2N hydrochloric acid. The organic phase
-was dried over sodium sulphate, evaporated, purified by chromatography (hexane-
ethylacetate 6/4) to afford 105 mg (40 % yield) of the title compound.
ESI (+) MS: m/z 263 (100, MH+); '

25 1H-NMR (400 MHz, DMSO-d6) ppm: 6.93-7.19 (2d, 4H, CH-phenyl, J=8.4 Hz), 3.69
(9, 1H, CHMe, J=7.2 Hz), 1.48 (4, 3H, CH3, J=7.2 Hz), 3.35 (m, 2H, CHZNMe), 3.70
(m, 2H, CH2NPh), 2.74 (s, 3H, CH3N), 3.44 (s, 3H, CH30).

By working in an analogous was the following compounds can be prepared, by starting
30 from the proper ester derivatives:

methyl (2R)-2-[4-(3-methyl-2-oxo-1-imidazolidinyl)phenyl]propanoate;



17 JAN 2006 net hyl

(2S)-2-[4-(3-net hyl -2-oxo-1-imdazolidinyl)phenyl]propanoate; nethyl
2-[4-(3 -nethyl-2-o0oxo- | -imdazolidinyl)phenyl] acetate. Exanple 16 5

(2S) - 2- 14- M 3%3/0083daydr oxy 2-oxo-|-uvrrolidinylln

henyll - N- (5-i sopropyl-1, 3-thiazol- 2 vi propanam de 158 ny (‘)ET%I;DO?ISW(%?

[ (4S) -2, 2-di met hyl - 5- oxo0- 1, 3- di oxol an- 4-yf] acet al dehyde and 290JAN06(i nrmol )
of (2S)-2-(4-am nophenyl)-N-(5-isopropyl 1,3-thiazol-2-yl)propanam de were
di ssolved in 10 m of trifluoroethanol treated with 10

(Pol ystyryl I el o) g e\ateTs bi ochem | oadi ng:
3.0- 4.5 Mo ‘g’?"@%“ ti rre o?eéyrﬁ g ty%? oﬁﬂ%g%gﬁ é%@éé Under these
condi tions, rhéthyl 2SEic@naethyl-2oiko<d ﬂmﬂawhdlﬁyl)phw Jdestiteve ani nation

spont aneously produced the y- lactam The resin was filtered off and washed
wi th net hanol. Evaporation of the filtrate followed by flash chromatography
of the crude afforded 269 nmg (72%yi ebdéwpi ‘ge title 15 conpound. By

wor ki ng |n an anal ogous the fol | ow ng s can be prepared by starting
from th ; )

(2, 2-di rreth OXC ) ENY 0

2-[4-(3- hydrM@ﬁﬂ)yrrol I di nyI )phenyl ]- N-(5 | sopropyl 1, 3-thiazol - 2-
yl ) acet anm de 4-1(3.9)

Pr Fl( I:%CFJI{I) nyﬁsp‘ﬁé{“ Py Rof ié‘iss'é&’rg‘é%/q&ﬂ"%ﬁ%iéz‘BPXO}aﬂ'ﬁTﬂ]&Eféﬁléﬁhﬂé;aﬂd 290
pyrrolidinyl By@ Iﬂﬁé )N_of’?S) a%nﬁop]iergrl)tlﬁ (3 Fsqpropyl-]3-thigzel-2:yDpropanamide

2- [ 4- (3- hydreug- 2- @xsolvéd pyrinol i 86 nyl phenytt | - iffboros@aiddpy| -tealdt hi @il - 2-
yl) propanam de; 2-{4-[(3S)-3_hydroxy-2-oxo-I-pyrrolidinyl]phenyl}
N- (5-i sopt opfPolystysy Demethy n@parmrnmd@r lggride (Moyataeghem, deasing: B.&xo- |

pyrrol i dinyl } pheny) by N SerSPRY SRR ot Jobll! @Rkrahire UbBLORERAThiiontOne

secondary amine derived from reductive amination spontaneously produced the y-

lactam. The resin was filtered off and washed with methanol. Evaporation of the filirate
followed by flash chromatography of the crude afforded 269 mg (72% yield) of the title

15 compound.

By working in an analogous the following compounds can be prepared, by starting from
the corresponding amino dernvatives and the suitable (2,2-dimethyl-5-o0x0-1,3-dioxolan-
4-ylyacetaldehyde:

20 2-[4-(3-hydroxy-2-oxo-1-pyrrolidinyl)phenyl]-N-(5-isopropyl-1,3-thiazol-2-
ylacetamide;
2-{4-[(3S)-3-hydroxy-2-oxo-1-pyrrolidinyl]phenyl}-N-(5-isopropyl-1,3-thiazol-2-
yDacetamide;
2-{4-[(3R)-3-hydroxy-2-ox0-1-pyrrolidinyl]phenyl}-N-(5-isopropyl-1,3-thiazol-2-

25  yDacetamide;
2-[4-(3-hydroxy-2-oxo-1-pyrrolidinyl)phenyl]-N-(5-isopropyl-1,3-thiazol-2-
yl)propanamide; .
2-{4-[(3S)-3-hydroxy-2-oxo-1-pyrrolidinyllphenyl}-N-(5-isopropyl-1,3-thiazol-2-
yDpropanamide;

30 2-{4-[{(3R)-hydroxy-2-oxo-1-pyrrolidinyl]phenyl}-N-(5-isopropyl-1,3-thiazol-2-
yl)propanamide;



PCT/ EPO2/ 07289 12 JAN 2006 (2R)-2- {4-[(3 S)-3-hydroxy-2-oxo-|
-pyrrolidinyl]phenyl} -N(5-isoprropyl- | ,3-thiazol-2- yl)propananai de;
(2S)-2-{4-[(3S)-3-hydroxy-2-ox0-1 pyrrolidinyl]phenyl}

N (5-1sopr F%(L;goln %;t hi azol - 2- yl ) propanam de; 5

(2R) - 2-{4- 085 Rydr oxy- 2- oxo- | - pyrrolidinyl ] phenyl } - N- ( SRCEERO2817989- | , 3-t h
i azol -2- yl)propanam de; (2S)-2-{4-[(3R)g3-hydroxy-2-o0xo0-1 17 JAN 2006
pyrrolidinyl]phenyl)-N(5-isopropyl -1, 3-thiazol -2- yl)propanam ée. 10

Exampl e 17 yl 4-f |1 SM 2-chl oral - net hyl - 2- oxoet hyi | phenyl carbanmate tert-But
(29)-2-{4-[(tert-butoxycarbonyl)amn no] phenyl } propanoi ¢ acid (14. 2 g, 15.85
mol ) was @RISo{4HAS)-prhadieysiriome-t-eyreldioyldphenyd) -N4815epyopyk 1 drbinzet-20, N

di met hyl f orpam de was  added and neat oxalyl chloride (1.49 rL, 17.43 mmol)
was added d%ﬁ?aé‘@mé ©+4C, 15 under an argon atnosphere. The reaction

m Xt ure wasgshiol R i ?;FHeh N5 ¢ 3WBsegradual |y
rai sed to r%%?nztgﬁr&%% u?%ﬂ&ﬁ#ﬁ?%g-%@?%@ evgg(}?gt ed tﬁigy{jfﬁnessjgrt@he of f
whi t e sol i dylyaspdmakede;up Wit h cycl ohexane, filtered, washed thoroughly wth
cycl ohexane and dried under vacum _The acyl chloride was obtained in 84%
yield andl e@a)o%ré‘&[(&ﬁmowdrw&-ﬂwlmmﬁfl@érﬂphwyi}nNrﬁéésmw wWeitiiagokE- 20 By
working in an anal ogous manner the follow ng conpounds can be prepared
starting f 'tNé corresponding acid derivative: tert-butyl 4-[(1

R) - 2- chi . : tert AL e
R) -2 ohl or o(a8)mpt (k3 Hurmyabd ehaviohamymARmIST) NS kool ko ol or

25 tert-but
4- ( 2- chl or oyRpropawnti¢e.) phenyl car bamat e. Exanple 18 tent-Butyl 4-{(1 S)-2-f
(5-isopropyl -1, 3-thiazol-2-yl) am nol -1 -nethyl -2- oxoethyl phenyl carbamate
30 To 2-am no-5-isopropyl-1,3-thiazole (1.63 g, 11.48 mmol), dissolved in

anhydroyg tetrahydrofuran (50 ni), cﬁ;ﬁnﬁmgqm nonet hyl - pol ystyrene (Fl uka,
| oadi ng: 3.2 mmol g-1,

tert-Butyl 4-[(18)-2-chloro-1-methyl-2-oxoethyl]phenylcarbamate
. (28)-2-{4-[(tert-butoxycarbonyl)amino]phenyl} propanoic acid (4.2 g, 15.85 mmol) was
dissolved in anhydrous tetrahydrofuran (48 mL), a drop of N,N-dimethylformamide was
added and neat oxalyl chloride (1.49 mL, 17.43 mmo!) was added dropwise at +4°C,
15 under an argon atmosphere. The reaction mixture was stirred for 2 hours and the
reaction temperature was gradually raised to room temperature. The mixture was
evaporated to dryness; the off white solid was taken up with cyclohexane, filtered,
washed thoroughly with cyclohexane and dried under vacum. The acyl chloride was
obtained in 84% yield and employed without further purification in the following step.
20
By working in an analogous manner the following compounds can be prepared starting
from the corresponding acid derivative:
tert-buty! 4-[(1R)-2-chloro-1-methyl-2-oxoethyljphenylcarbamate;
- tert-butyl 4-(2-chloro-1-methyl-2-oxoethyl)phenylcarbamate;
25 tert-butyl 4-(2-chloro-2-oxoethyl)phenylcarbamate.

Example 18
tert-Butyl 4-{(1S)-2-[(5-isopropyl-1,3-thiazol-2-yl)amino]-1-methyl-2-
oxoethyl}phenylcarbamate
30 To 2-amino-5-isopropyl-1,3-thiazole (1.63 g, 11.48 mmol), dissolved in anhydrous
tetrahydrofuran (50 mL), diethylaminomethyl-polystyrene (Fluka, loading: 3.2 mmolg”,




WO 03/008365 41 PCTJEP02/ 07289 12 JAN 2006 3.98 g) was added. The reaction
m xture was gently stirred and treated drop-w se, at +4C, under an argon
at nosphere, with tert-butyl 4[(1S)-2-chloro-I-nethyl -

oxoet hyl | phwoybsmséamate (3.61 g, 12.756 mmol) dlssolved |nlkﬁ; E
(40 mL). After 1 hour at +4C followed by an additional 2 hours @
tenperature, tris-(2 5 am noethyl)-am ne4pol ystyrene (hbvablo&ﬂeﬂjzp adi ng:
3.2 molg 1, 2.3 g) was added to sequester any unreacted acyl chloride
together with its corresponding acid. After stirring for one hour the

f I t I d
ot hanol - BSaSoPalES adild. WS NeACatfibdice i gonlly i3 afd (MY AoBIRLGE, 7
that was subiec aghdep dd)eargext atfiogphetd,t it taﬂsbutylrut[(:rS)mmhlbrocB&newfyl 210 ES

(+) M. miz 390 (100, MH+) 1H NVR &éoo MHz, DVSO- d6) pm 11 98 (s, 1H),
9 24 (s, H)oxoethﬂwv(eaylcmhamateﬂ 3. )7567111201()(11153914{6(1 n tengﬁ (0moLY.s,

(@ a3 <t pyug b Fliogg by' & %Edéﬁmza%uw%m*%w%%i%@%giﬁg

manner t e T axﬁﬁfépﬁw%ﬁi RESE! RA4BEAS bifoldY, o aded
correspo?dl ng a%;% chlori‘de e?ﬁg\tllve tert- buth oé £)¥as adde

{ (1R) - 2- [ ( 5-tb seyuestry |any, Buwédeicadz adyl ZJhLdrﬁdartbgm‘.herlwuhtﬂtw ter2esponding lagid. After
} phenyl carbamate; tert-butyl 4- {2-]

-i sopropyl - ftl!}'ﬂlgn ferzene Joy )ﬂ%ﬁﬁfﬁé]s Y%ﬁﬁ?‘ledZan@U’a%&Wa} &H&‘i"ﬁ/l‘”&t&r bethat e;

tert-butyl
4-{2-[(5- |sod6rh(%pr)9pleiha§e ﬁnazo?thajl AR Ol‘aﬁlOIb ogxg)heet P{)c/’ aPpeﬁeny car rrty llow

179-180C; 1 i d o$h O 7 35
175-180G; ;égw(iﬁldxﬁ@ﬁ c&/ﬁh'{atu@/ﬁ@]dﬁé 4 @ﬁéﬁtsﬂeﬁvﬁtﬁo’ﬁtm%ﬁl{tg %&ﬂdﬁuoll o

61D. 25 BxangSld+IMS: m/z390(1oo +

tort-butyl  AH NReS (40d itz W%WP@'@ o S5 M ofBa T A e =
oxoet hy! } pheprlipprbae o, wess y'eea! 404, tﬂma@ & @ TH 4P i) 4 £ o1 gTpLhane
6.8 Hz), 1.44 (s, 9H), 1.36, (d, 3H, J = 7.0 Hz), 1.22 (d, 6H, J = 6.8 Hz).

9f ur an

15 By working in an analogous manner the following compounds can be prepared starting
from the corresponding acyl chloride derivative;
tert-butyl 4- {(1R)-2-[(5-isopropyl-1,3-thiazol-2-yl)amino]-1-methyl-2-
oxoethyl }phenylcarbamate;
tert-butyl 4-{2-[(5-isopropyl-1,3-thiazol-2-yl)amino]-1-methyl-2-
20  oxoethyl}phenylcarbamate;
tert-butyl 4- {2-[(5-isopropyl-1,3-thiazol-2-yl)amino]-2-oxoethyl} phenylcarbamate; m.p.
179-180°C,; k
"H NMR (400 MHz, DMSO-dg): & ppm: 12.1 (s, 1H), 9.22 (s, 1H), 7.35 (d, 2H), 7.19 (s,
1H), 7.15 (d, 2H), 3.6 (s, 2H), 1.43 (5, 9H), 1.11 (d, 6H).
25
Example19
(28)-2-(4-Aminophenyh)-N-(5-isopropyl-1.3-thiazol-2-yl)propanamide
Crude tert-butyl 4-{(18)-2-[(5-isopropyl-1,3-thiazol-2-yl)amino]-1-methyl-2-

oxoethyl}phenylcarbamate was treated with an 8:2 mixture of dichloromethane and

30 trifluoroacetic acid (130 mL), at room temperature with stirring. After 2.5 hours the

volatiles were evaporated, the crude was dissolved in the mimimum amount of methanol



30 trifluoroacetic acid (130 nmL), at roomtenperature with stirring. After
2.5 hours the volatiles were evaporated, the crude was dissolved in the

m ni mrum amount of methanol WO 03/ 008365 PCT/ EP02/ 07289 42 12 JAN 2006 (-15
m.) and adq;%? 3%r0€%wi se to a saturated sodi um bi carbonat e aqueous sol ution
(200 nL) w 1% iPring. A white solid precipitated that waBCTEPR2&r728 and
washed several tinmes wth water. After gyying at 40C, under ‘%aj(mqmﬁ 2.96 ¢
of an off white, crystalline solid (TLC:. dichloronethane/ mel anoi 95:5)
were obtained in 89%yield (two steps). 5 ESI (+) Ms: mz 290 (100, M#+); '"H
NVR (400 Mz, DMSO-d6): 8 11.86 (s, 1H), 7,10 (s, 1H), 6.97 (d, 2H J = 2.0
Hz), 6.47 (dS5 mHE) agd added @irepyyise ip @ satpratedpspdjum Bicgehopate agppous selution (260, 3.1
(m 1H J =_6.8. . 1.31.(d, 7.0 Hz .22.{d .6H, J = 6.8 : Cal cd
for C15H19 ;W@,than&g‘? W—h«,(‘teéPég?r‘Tﬁ}Plﬁ?ﬁ‘?%@?tl‘g?s ergd and-giashpd S&‘,’ergg. & H
6.16; 10 ; ; gla@]’,% SOk j wWigian oW ng
conpounds yg}]éggﬁé é?glfe S ?}ra%oi ng fe?g%é@ﬁg@éor gg%ﬁ%i ng igﬁt{ﬂ%ﬁ?%@hd

car bamat e: (TLC: dichloromethane/methanol 95:5) were obtained in 89% yield {two steps).

(2R) - 2-(4-am no_FhenyI )-N-(5-1sopropyl -1, 3-thiazol -2-yl) propanam de; 15
2- (4- am HopESAI)MEE iz 23APBIVMH, 3-t hi azol - 2- yI ) pr opanani de;

TH R (400 T QRbRRRs B0 "4 1158 G2, 7 1) 881G 5 TR0 08y O
th 59, (Ba7Ad) o131 89 4 Bg), AldD 33219)8,3(3’5(8}@1,1;.71@}&51,3[16 1RO Exambe 20

(2S) - 2-f 4( Acet yl am no) ahenyl’i -N-{5-1isopropvl -1, 3-thiaZol - 2-yI')nr ouanam de
(2S) - 2- (4- ati¥iodha¥y7.) He),(1522 6 pHop# 6.8 HE);t hi azol - 2-yl ) propanani de (1.6 g,

5.54 mol) s, di ssql v, N, pyridipe (1 ).~apd treated at +4C _under an
argon 25 at rq\g@iS‘rng éJSPtPﬁ%)éi&téﬁekﬂé-éﬁ&r%isaé d¥]oéﬁm§§8n‘é-élé’757ﬁ3;§:§4]§3
mmol ). Afteng %ghﬁug;% the tenperature was raised to roomtenperature and
after anot her J%f "hdurs the reaction nixture was added slowy to 300 nL of
iced water, while stirring. Precipitation of a sticky solid occurred.
Extraction of the _ aqueous phase with dichl oronethane (300 ni, )
By working in an analogous manner the following compounds can be prepared starting
from the corresponding tert-butyl carbamate:
(2R}-2-(4-aminophenyl)-N-(5-isopropyl-1,3-thiazol-2-yl)propanamide;
15  2-(4-aminophenyl)-N-(5-isopropyl-1,3-thiazol-2-yl)propanamide;
2-(4-aminophenyl)-N-(5-isopropyl-1,3-thiazol-2-yl)acetamide;
m.p. 165-166°C;
'H NMR (400 MHz, DMSO-d¢): & ppm: 11.98 (s, 1H), 7.13 (s, 1H), 7-6.6 (m, 4H), 5.9
(s, 2H), 3.55 (s, 2H), 3.08 (m, 1H), 1.12 (d, 6H).
20
Example 20
(28)-2-[4-(Acetylamino)phenyl}-N-(5-isopropyl-1,3-thiazol-2-vD)prepanamide
(28)-2-(4-aminophenyl)-N-(5-isopropyl-1,3-thiazol-2-yl)propanamide (1.6 g, 5.54

mmol) was dissolved in pyridine (18 mL) and treated at +4°C, under an argon
25  atmosphere, with neat acetic anhydride dropwise (627 pL, 6.648 mmol). After 1.5 hours
the temperature was raised to room temperature and after another 1.5 hours the reaction
mixture was added slowly to 300 mL of iced water, while stirring. Precipitation of a
sticky solid occurred. Extraction of the aqueous phase with dichloromethane (300 mL,
100 mL x 2) followed by washing of the organic phase first with 2 N HCl (200 mL),
30  then with a saturated sodium bicarbonate aqueous solution (100 mL) and finally with a

small amount of brine until neutral, drying over sodium sulphate and evaporation of the



100 nL x 2) foll owed by washing of the organic phase first with 2 N HCL (200
m.), 30 then with a saturated sodi um bi carbonate aqueous sol ution (100 nlL)
and finally with a snmall anmount of brine until neutral, drying over sodium
sul phat e amd eyegegsat i on of the WO 03/008365 PCT/ EP02/ 07289, 3/5p2/0 2006
vol atiles furnished 1.62 g of crude product. By further puri |cat|

col utm chronat ogr aphy (di chl or onet hane, 4fret hanol 95:5) 1.58 Yyl déN @ﬁe
conmpound were obtained as an off white anorphous solid-(86%yield). ESI (+)
M5: mz 332 (100, MH+); 5 1H NWR (400 MHz, DVMSO-d6): 8 12.00 (s, 114), 9.95

g,.s’87I (HZ:;: FH%%%SW%SQéCSSﬁ?%] ﬁﬁf: °9‘Z152ér.°ggﬁ‘zfj,ﬂ’ %@rgf’éfih%ﬁc’,“%}g‘;fﬁ%ﬁ?lgb H
3 = 7.1 Hz) chioatogidphyb klicHloronfetRartdy methial .953) t38 QrofGUEbRAINARAG Were

61. 61 H 6.39; N, 12.68; S, 9.67. Found: C, 61.11; H 6.45 N, 12.48; S,
9.31; 10 Encbidinsdeasian aikwhite amophoussalidHB6%iyigd).C). By working in an

22?Irggggﬁdmmw(‘fw%@m®gﬁwounds can be prepared starting fromthe
{5 5. (4 Cacoly S CAOMERTPIMSE Pt PIRlso P, ot DIRP2IS G o) Pranirel o

Exanpl e 21 (23} (§-2H-If= 8.2 Hz), 7.10 (s, 1H), 387(q,1H 7.1 Hz), 3.05 (m, 1H, J = 6.8 Hz),

(Am nocar bon %}%am nol phenyl | - N- (5-i soprop 3-thi azol - 2- vyl )propanam de 20
(29)-2- (4- arﬂy {@‘héH}:ll)z" BH; ko rb&)alﬂlﬁtﬁlalznﬁ-sz %) pr opanam de (289 ny,

1 mmol) was,dis hat e id
(153 2" it Cai G B E0RE o ke SE22 s Bt R R b B

t enper at ur e; 6.48:I N, ek g 3t 9I31 honpgeneous and | eft st andi ng over night. The
sol vent was evaporat ed and the residue was taken up with ethyl acetate. The
or gani ¢ PhaskEnantismaris hxeess:ifsk Ya(chimaldRIALr at ed 25 sodi um bi car bonat e
aqueous solution and then with brine, dried over sodium sul phate and
evaporated. The resulting yellow oil was purified by colum chromat ography

(dichlor 0@Bﬁ?%@lﬁ%ﬁ%&glgﬂ/o%alggtilﬂ)mitﬁleﬁﬁfe%ﬁo%ﬂé Bhpundd Garl be ppAeARAHAE as a

white soli

from the corresponding amino derivative:
(2R)-2-[4-(acetylamino)phenyl]-N-(5-isopropy!-1,3-thiazol-2-yl)propanamide;
15 2-[4-(acetylamino)phenyl}-N-(5-isopropyl-1,3-thiazol-2-yljpropanamide.

Example 21

yDpropanamide
20 (2S)-2-(4-aminophenyl)-N-(5-isopropyl-1,3-thiazol-2-yl)propanamide (289 mg, 1

mmol) was dissolved in acetonitrile, treated with trifluoroacetic acid (153 pL, 2 mmol)
and with potassium cyanate (162 mg, 2 mmol), at room temperature, stirred until
homogeneous and left standing over night. The solvent was evaporated and the residue
was taken up with ethyl acetate. The organic phase was washed first with a saturated
25  sodium bicarbonate aqueous solution and then with brine, dried over sodium sulphate
. and evaporated. The resulting yellow oil was puriﬁf:d by column chromatography
(dichloromethane, methanol 96:4) to afford 205 mg of the title compound as a white
solid (yield: 62%).
ESI (+) MS: m/z 333 (100, MH);



ESI (+) M5: mz 333 (100, MH+); WO 03/008365 44 PCT/ EP02/ 07289 12 JAN 2006
"H NVR (400 MHz, DMBO-d6): 8 11.95 (s, 1H), 8.6 (s, 1H), 7.30 (d, 2H, J =
8.7 Hz), 7.17 (d, 2H, J:87Hz) 7.10 (s, 1H), 575(s 2H), 3.83 (q, 1H,
J69Hz)v§0§szsg}, 1H, J 6.8 Hz), 1.36 (d, 3H, J 6.9 Hz), 1.22 (d, 6H,
J = 6.8 Hz) “Cal cd for CleH20N402S: C, 57.81; H 6. 06 PCEPOBIBEY S,
9.65. Found: C, 56.73; H 5 6.06; N, 16.,48; S, 7.54. By V\orkﬂngJANﬂ

anal ogous nmanner the foll owi ng compounds can be prepared starting fromthe
correspondi ng arri no derivative (2R)-2- {4-[(am nocar bonyl)am no] phenyl)

- N (5- |soprop 1, 3-thiazol-2- 10 yIH)ropanam de;

2-{4-[(am no m&%@%ﬁﬁomﬁ&aﬁ) § 11.95 (s, 1H), 8.6 (s, 1H), 7.30 (d, 2H, J = 8.7 Hz),

(51 Sopropyl by St I 220 520 INECRH MR, 210, 3.83 (q, 18, 7= 69 H), 307 (a,
TSP B haces 1) o B8 o S 1

yl car banoy! ) Aeilh@hlcd fisraCiyHgdT, 058y, 37- 8teH))6l06* N; 261888 £9.68 i Rbuhént - 3613 [H,est er
(2S)-2-(4-am nophen IB)Q-SN- %5 i sopropyl -1, 3-thi azol - 2-yl') pr opanam de (289 ny,
1 mol) %ndé B@c,ngl&//z . {940 ng, 1.2 nmol) dissolved in dichloromethane (10
m) were treated with N-cycl ohexyl carbodii m de, N -nethyl polystyrene
(Novabi ochem 20 loading: 1.93 nmmmolg 1, 1.04 g). The mixture was gently

stirred for BRGuddRME it B Bnd§us rSes iR FoRbwitg CoptRimdY @hlbe ﬁ@ﬁaré&%fhn s

filtered and washed thorough wi th dichl ororret hane. Evaporation of t
sol vent Ieftﬁmﬁ%bmsmﬂdmg—mmo;ﬂmwat}'ve 93% neasured at 254 urn), whi ch

B AT S T,
9.95 (s, oH, 8. 726 d, 2H, J = 8.5), 7.11 1H) |
6. 96 §f léH)yl\]Jroﬂﬁla%ﬂde N (q IN J = (7 1 Hz), 3.26 (21 2H, SS: 6.H)1
Hz), 3.06 (ng- {lkﬂ(mﬂmscdﬁbcﬁlyﬂzmmolplﬁyK}SN-(Sﬁﬂqprdpy&K,%—ﬂﬁazabﬁ-yl)pmpinélnﬂdbb, 8

1.21
: 2-{4-[(aminocarbonyl)amino]phenyl}-N-(5-isopropyl-1,3-thiazol-2-yl)acetamide.

Example 22

15 4-[{S)-1-(5-Isopropyl-thiazol-2-vicarbamoyl)-ethyl]-phenylcarbamovl}-methyl)-
carbamic acid tert-butyl ester
(28)-2~(4-aminophenyl)-N-(5-isopropyl-1,3-thiazo}-2-yl)propanamide (289 mg, 1
mmo]) and Boc-gly-OH (210 mg, 1.2 mmol) dissolved in dichloromethane (10 mL)
were treated with N—cyclohexylcarbodiimide N*methyl polystyrene (Novabiochem,

20  loading: 1.93 mmolg™, 1.04 g). The mixture was gently stirred for one bour then kept
standing at +4°C over night. The resin was filtered and washed thoroughly with
dichloromethane. Evaporation of the solvent left a yellow oil (HPLC purity: 93%,
measured at 254 nm), which was subjected to the next transformation without further
purification.

25 ESI(+) MS: m/z 447 (100, MH+);
'H NMR (400 MHz, DMSO-dg): 12.00 (s, 1H), 9.95 (s, 1H), 7.49 (d, 2H, 8.5 Hz), 7.26
(d, 24, T =8.5), 7.11 (s, 1H), 6.96 (t, 1H, J = 6.1 Hz), 3.7 (q, 1H, J = 7.1 Hz), 3.26 (d,
2H, J = 6.1 Hz), 3.06 (m, 1H, J = 6.8 Hz), 1.35 (5, 9H), 1.37 (d, 3H, ] = 7.1 Hz), § 1.21
(d, 6H, I = 6.8 Hz).

30



(d, 6H J = 6.8 Hz). 30 WO 03/008365 PCT/ EP02/ 07289 45 17 J AN 2006 By

wor ki ng i n an anal ogous manner the foll ow ng conpounds can be prepared
starting fromthe correspondi ng am no derivative:

({4-[ (R - 1-WoozpeEopy! -thi azol - 2-yl car banoyl ) - et hyl ) - phenyl I
-methyl)- carbamic acid tert-butyl ester; 5 P%E&%%‘SL
({4-[1-(5-isopropyl -thiazol -2-yl car banoyl4s- et hyl ] - phenyl car baﬁﬂyJﬁjﬂm hyl)-c
arbamic acid tert-butyl ester, -

({4-[(5-isopropyl -thiazol -2-yl carbanoyl ) - et hyl ] - phenyl car banoyl }
-methyl)-carQam ¢. acid tert-butyl ester.,,10. Exanpl e 23 S) - 244- cylamn
o) phemyl | - N PERoBip b o BFAEq nlorme? R\ gyini o fads oen b2 prépired Sking
(14-1(9) - 1- (BohIRPsRREbodd &R ey BifbanDy| ) - et hyl ] - phenyl car bamoy! }
-methyl)- carbamic acid tert-butyl ester was treated with a 9:1 m xture of
di chl or onet h&dd R)at-(5-isopfdpybthiaee i ydcaeinioyl)-ahid)-phenylcomneribearcdiyle,
Stirred for 1.5 hours th_g’n Evap(_)rat ed. 15 The remaining oil was dissolved in
the m ni num SAPAHE askd teOBIl 8%t hanol (-5. ml) and added drop-wise to a

sat ur at ed, sogj P : | | \rring. The
aqueous g‘%as g{%@gxﬁwﬁg&v&ﬁ ?ﬁﬁ%ﬁﬁgﬁlg"%&pfr?@ﬂ% %uéﬁg'l\?\in?ﬁﬁ@?é\ﬂé%cdr I ed
over sodi um gdifl pheb@yldtbrevaporated. Purification of the crude by col um
chromat ogr aphy (di chl oronet hane, nethanol 9:1 + 1% TEA) afforded 217 ng of
pure 20 conbédﬁﬁis(oom@bfhﬂuazpi-aﬂ@@arlmn@}fl)-eslhyt]ﬂhemcmbmomanqthm}parbqu 'H
NVR (400 MHz, . 6): .8 7.54 (d, 211, J =8.7 Hz), 7.26 (d, 2H, J = 8.7
Hz), 7.11 (E‘,’lﬁ)ﬁ%‘ﬂﬂ%ﬂ(d, 6H, J = 6.8 Hz), 3.88 (g, IH S = 7.1 Hz), 3.05
(m 1H J =6.8 Hz), 1.37 (d, 3H J =7.1 Hz); 25 Anal. Calcd for
Cl7H22N402S: C, 58.94; H, 6.40; N, 16.17; S, 9.25. Found: C, 56.88; H,
6.56; N, 105.07; S, 7.69; By working i EsampindBogous nmanner the follow ng
conpounds can_bhe &8 red st I n fromthe lCi)rrespopzdi carbanic acid

tert-butyl e S-isopropyl-1.3-thiazo ropanamide
. ({4-[(S)-1-(5-Isopropyl-thiazol-2-ylcarbamoyl)-ethyl]-phenylcarbamoyl } -methyl)-

carbamic acid tert-butyl ester was treated with a 9:1 mixture of dichloromethane and

trifluoroacetic acid (10mL) at room temperature, stirred for 1.5 hours then evaporated.
15 - The remaining oil was dissolved in the minimum amount of absolute ethanol (~5 mL)
and added drop-wise to a saturated sodium bicarbonate aqueous solution (50 mL), with
stirring. The aqueous phase was extracted with dichloromethane, washed with brine,
dried over sodium sulphate and evaporated. Purification of the crude by column
chromatography (dichloromethane, methano! 9:1 + 1% TEA) afforded 217 mg of pure
20  compound (overall yield: 63%).
ESI (+) MS: m/z 347 (100, MH+);
"H NMR (400 MHz, DMSO-dg): & 7.54 (d, 2H, J = 8.7 Hz), 7.26 (d, 2H, J = 8.7 Hz),
- 7.11 (s, 1H), 1.21 (d, 6H, J = 6.8 Hz), 3.88 (q, 1H, I =7.1 Hz), 3.05 (m, 1H, J = 6.8 Hz),
1.37(d, 3H,J="7.1 Hz); '
25  Anal. Caled for Ci7H:N4O2S: C, 58.94; H, 6.40; N, 16.17; S, 9.25. Found: C, 56.88; H,
6.56; N, 15.07; S, 7.69;

By working in an analogous manner the following compounds can be prepared starting
from the corresponding carbamic acid tert-butyl ester:

30 (2R)-2-[4-(glycylamino)phenyl]-N-(5-isopropyl-1,3-thiazol-2-yl)propanamide;
2-[4-(glycylamino)phenyll-N-(5-isopropyl-1,3-thiazol-2-yl)propanamide;



30

(2R)-2-[4- (gl ycyl am no) phenyl ] - N- (5-i sopropyl -1, 3-thi azol - 2-yl ) propanam de;
2-[4- (gl ycyl am no) phenyl ] -N-(5-isopropyl -1, 3-thi azol -2-y1) propanam de; WO
03/008365 46 PCTl EP02107289 12 JAN 2006 N—(4 {2-[(5-isopropyl -

, 3-t hi azol W2 G833 no] - 2- oxoet hyl } phenyl ) gl yci nanmi de. aﬁﬂf%l’ozmm
N-(4 i (1S)-2-1 5-Isopropyl-1,3-thiazol-2-4l)am nol-1-nethyl - ﬁ w
oxoet hyl } phenyl ) ni coti nam de N coti noyl chloride hydrochlori -ez 62 ny, 4.15
mml) in pyridine (30 nL), at +4C, under an inert atnosphere, was treated,
while stirring, with (2S)-2- g4 am nophenyl
( 5- i sopr opy| NH442t[(5-iseproppl-1 }gwo%yl}nhwl)sbﬁwnnd%sm ved in
pyridine (19 nlL). After 2 hours the reaction was allowed to reach room
tenperature and left 10 standing over night. The next day, the reaction was
carried to conpletion by adding furtExample24inoyl chloride hydrochloride
(254 ng). The reaction_m xture was added drop W se tqQ crushed ice and water
(600 ml), wiNH4 o-Isopropygll.arthiaze AMRRQ I MEMIs-r at her sticky. The

aqueous p§1as r ﬁgnm &£t hyI acet ate (300 nm., 100 nL x 2). The
conbi ned ormﬂ% ed over sodium sul phate and the vol atil es
15 evapor at eﬁxdoﬁﬁ%sﬂfwlohd‘éﬁl yaraehlorie! (P82 gig 4.15Unido8) inPirididec@0iml), By +4°C,
chr omat ogr aphy i chl or onet hane, me(t hanol 95:5) afforded 967 ng) of the

title conmpounatletyidhatt atasphere,~Bis teafedyBhileistindes Wito(@S)H#)amirephanr) MO0

8. 70- 8. 7? ?5#5"1)‘:9}3%&1012%‘%3%]2(14?9 Ghiua 66@0?)5}‘3’221794 9"3 g@‘j"%@.@@‘-@%?
(m 1H), 7. 389 mi§ AR 2 homirsShe rli@tron wgszaﬁo%vedltﬁlﬁeaclﬁr% Qéin%&!iﬁxﬁe]an_d Teft
Hz), 3.07 (m 1H°J = 6.8 Hz). 1.40 3 =7 2°(d, 6H,J =

6. 8 Hz); 1®\naktanding osterf mghmdm@ﬁﬁ th€ rez&fﬁoﬁéwad-t;arﬁetﬁzo cN;anbﬁoﬁ(by 4ddings 13.
F d: C, 63, 5..N, ,14.10; .S, 8, t %
(2ﬁ.nr al PLO) ﬂlr%gr B;P%?:ﬁ chderide a%?%‘&‘o@“n’ﬁlg}\zﬂwlc %ggééﬂcmaé%#ﬂﬁ%ds
can be prepayed i84d tAfhed {RBriNGatELld0BSREN Wit sifing Dut e Makibisre formed
was rather sticky. The aqueous phase was extracted with ethyl acetate (300 mL, 100 mL

x 2). The combined organic extracts were dried over sodinm sulphate and the volatiles
15 evaporated leaving 1.56 g of yellow oil. Further purification by chromatography
(dichloromethane, methanol 95:5) afforded 967 mg of the title compound (yield: 89%).
ESI (+) MS: m/z 395 (100, MH+);
'H NMR (400 MHz, DMSO-dg): & 12.05 (s, 1H), 10.40 (s, 1H), 9.04-9.09 (m, 1H),
8.70-8.76 (m, 1H), 8.22-8.28 (m, 1H), 7.69 (d, 2H, J = 8.5 Hz), 7.50-7.57 (m, 1H), 7.33
(d, 24, J=8.5 Hz), 7.12 (s, 1H), 3.92 (q, 1H, = 7.1 Hz), 3.07 (m, 1H, J = 6.8 Hz), 1.40
(d,3H,J=7.1 Hz), 1.22 (d, 6H, J = 6.8 Hz);
Anal. Calcd for Cy1HaaN4O,S: C, 63.94; H, 5.62; N, 14.20; S, 8.13. Found: C, 63.49; H,
5.65; N, 14.10; S, 8.10.
Enantiomeric excess: 99.5 % (chiral HPLC).
25
By working in an analogous manner the following compounds can be prepared starting
from the corresponding amino derivative:
N-(4-{(1R)-2-[(5-isopropyl-1,3-thiazol-2-yl)amino]-1-methyl-2-
oxoethyl} phenyl)nicotinamide;
30 N-(4-{2-[(5-isopropyl-1,3-thiazol-2-yl)amino]-1-methyl-2-
oxoethyl}phenyl)nicotinamide.



N-(4- {(1 R-2-[(5-isopropyl-1,3-thiazol-2-yl)am no]-1-nethyl-2-

oxoet hyl } phenyl ) ni coti nam de; 30

N-(4-{2-[(5-isopropyl -1, 3-thiazol -2-yl)am no] - 1-net hyl - 2-

oxoet hyl } plvemyihossexot i nami de. WO 03/ 008365 PCT/ EP02/ 07289 44 u}.%l,a 2&?06

Example 25 N44-1(1 S)-2-{(5-isopropyl 1,3-thiazol 2-yl)am noF- - Wigg&y -2-

oxoet hyl | phenyl) pyri di ne-2- car boxam de 47 17JA

(2S) - 2- (4-am nophenyl ) - N (5-i sopropyl -1, 3-t hi azol - 2-yl ) propanan de (289 ng,

1 5 mol) was dissolved in. dichloronethane (10 ml) and treated first with

picolinic acid (148 ng, 1.2 mol) di ?ﬁ%ﬁg én t he m ni num anount of DMF

then with N- cycl ohexyl carbodi i m de-N"-Te y% pol ystyrene (Novabi ochem

| oadi ng: 1. 98 “A-1(5-ido 1 iagblL2-Pamddblanneili2al shaker over the

week end. Since starting amno derivative was st present, nore picolinic
: en) arbox@nide) 't ogether with nore

's“%fig:n? < vor 0 rmanahean e eopligu T dbishet 4 BBt ot SRy I
G of i ¢ o ) wEs Mol BE N Rrepho b P ol St MEpicTBIP A,
15 ' H NVR (4Q0iSVhig, TMEEmo6) dissolved G4 the, mifnumi Guisint of DMIE tBe GvitmN-LH) ,

8.12 1H), 8.04 1 7.80 (d, 2H, J =8.5 Hz), 7.66 111), 733
St 3 L ety lcspbdinde ey Bolsyreae (oyatjodien, Joabng: DR Tr,

or Cottponiddt Eemgstigh o'ad bl dhatl of w8 yedknd: St bartil mpin”,
20 5.71; N, Haivhtive Svas /stiillprebont \Rold ?iﬁoii:ﬂc ABidewad addudsinnFoHishs {188 theld gy ng

conpounds can be prepared starti ng romthe correspondi ng am no derivative:

N-(4- {(IR) - togeltsr | wahr oye - N-cyclohexplearbaliypiledN magthyl - pelyslyreng - (R5g). The

hyl } ph i ne; 2- b i de; N-(4- .
(2T (5" i bopr SHARKE 0h TS FhePs T Wi syendrled ngad o6, 5By MASRBRSRSHYRY i ne
-2

chromatography (dichloromethane, ethyl acetate 8:2) furnishing 231 mg of pure

compound as an off white amorphous solid (yield: 59%).
ESI (+) MS: m/z 395 (100, MI+);
15 '"HNMR (400 MHz, DMSO-dg): & 12.04 (s, 1H), 10.57 (s, 1H), 8.70 (m, 1H), 8.12 (m,
1H), 8.04 (m, 1H), 7.80 (d, 2H, J = 8.5 Hz), 7.66 (m, 1H), 7.33 (d, 2H, ] = 8.5 Hz), 7.11
(s, 1H), 3.91 (q, 1H, J =7.1 Hz), 3.07 (m, 1H, J= 6.8 Hz), 1.41 (d, 3H,J=7.1 Hz), 1.22
(d, 6H,J=6.8 Hz),
Anal. Calcd for Co1H22N40.8: C, 63.94; H, 5.62; N, 14.20; S, 8.13. Found: C, 61.91; H,
20 5.71;N,13.92; S, 7.31.

By working in an analogous manner the following compounds can be prepared starting
from the corresponding amino derivative:
N-(4-{(1R)-2-{(5-isopropyl-1,3-thiazol-2-yl)amino]-1-methyl-2-

25  oxoethyl}phenyl)pyridine-2-carboxamide;
N-(4-{2-[(5-isopropyl-1,3-thiazol-2-yl)amino]-1-methyl-2-oxoethyl} phenyl)pyridine-2-
carboxamide;

N-(4-{2-[(5-isopropyl-1,3-thiazol-2-yl)amino]-2-oxoethyl} phenyl)pyridine-2-

carboxamide.



car boxam de; N-(4-
{2-1(5-isopropyl-I,3-thiazol-2-yl)am no]-2-oxoet hyl } phenyl ) pyri di ne- 2-
car boxam de. WD 03/008365 48 PCT/ EP02/ 07289 12 JAN ?006 Exanple 26 N-(4 {(1

(gogpﬁzl -1,3-thiazol -2-yl) am nol -1 -nmethyl -2-

S)-2- f (5
oxoet hyl | pﬁ\}e(?\@ﬁ #¥%Bni cot i nani de PCT/EP02/07289

(2S) - 2- (4- am nophenyl ) - N-(5-i sopropyl -1, 3gt hi azol - 2-yl )propaggzm 19@7[!(] g£89

1 5 mol) was dissolved in dichloronethane (10 m) and treat 1J| r St W|th

i sonicotinic acid (148 ng, 1.2 mmol) dissolved in the m ni num anmount of DWF
then with N cycl ohexyl car bodi i m de- N met hi/e(%pol ystyrene (Novabi ochem

| oadi ng: 1.93 nmol g" 1.04 g) and st F?’@B an orbital shaker over the

week end. Siy AL
(2S)-2-(4- ammw ropanam de was to

still presendyoetiR{®he st éifdamide! d was added in portlons (148 ng x 3)
together wt nor € cyclo eX{SScar bodi i m de-N -nethyl polystyrene (1 g, 0.5

g). After tv(@SMé;(é—aMiMpl'smﬂ)fHa 1sqpxppy1e}\4é-@unmlé.’dy1)prdpanlamldﬁ ude8agngur ilfi ed
o SOt TR L 130 o el
.75 (d, 2 (fs %f{“ﬂgﬂﬁ%%“‘@@?ﬁﬂ@ﬁ“%&% %%"ﬁ% %E‘b?%ﬂ%éf’“éﬁl N

Hz), 7.35 (obycaaﬂexyac&b@d@:de-N'-haetﬁﬁ polydtj)rene @VSabidther,l idadihgr 1931mhiglg™ 3. 07

(m 1H J = 6.8 Hz), 1.41 (d, 3H, = 7.1 Hz), 1.23 (d, 6H J=6.8Hz); 20
Anal . Cal cd -84 gizmdzﬁm&dzsn an OE}Btaszhalﬁl' ayep the ryeel endp Singe garting @Hed: C,

62.74;, H 5,75: .N S t % (gh I
PO By wolRRE oA AR o SR L Mt e, B
pr epar edt agl] pidserd, %Bfﬁ@bﬁlb&lﬁ@ hélﬁ%%deﬂ u@?bﬂién@ QI48V1§\1@)&/ 8) toYethér with
{(1R)-2-[ (5-1i sopropyl 3-thiazol -2-yl)am noj

more N—cyclohexylcarbodnmlde-N -methyl polystyrene (1 g, 0 5 ,,) After two days the

solvents were evaporated and the crude was purified by chromatography
{dichloromethane, methanol 9:1) furnishing 231 mg of pure compound as an off white
amorphous solid (yield: 59%).

15 ESI(+) MS: m/z 395 (100, MIH+);
'H NMR (400 MHz, DMSO-ds): & 12 04 (s, 1H), 10.45 (s, 1H), 8.75 (d, 2H, J = 6.1 Hz),
7.83 (d, 2H, J = 6.1 Hz), 7.68 (d, 2H, ] = 8.5 Hz), 7.35 (d, 2H, ] = 8.5), 7.12 (5, 1 H),
3.91 (q, 14, T =7.1 Hz), 3.07 (m, 1H, J=6.8 Hz), 1.41 (d, 3H, I =7.1 Hz), 1.23 (d, 6H,
J=6.8 Hz); :

20 Anal. Caled for C;1HN40,S: C, 63.94; H, 5.62; N, 14.20; S, 8.13. Found: C, 62.74; H,
5.75; N, 13.94; S, 8.13.
Enantiomeric excess: 99.5 % (chiral HPLC).

By working in an analogous manner the following compounds can be prepared starting
25  from the corresponding amino derivative:
N-(4-{(1R)-2-[(5-isopropyl-1,3-thiazo}-2-yl)amino]-1-methyl-2-
oxoethyl }phenyl)isonicotinamide;
N-(4-{2-[(5-1sopropyl-1,3-thiazol-2-yl)amino]-1-methyl-2-
oxoethyl}phenyDisonicotinamide;
30 N-(4-{2-[(5-isopropyl-1,3-thiazol-2-yl)amino]-2-oxoethyl} phenyl)isonicotinamide.



oxoet hyl } phenyl)isonicotinamde; N-(4- {2-[(5

-i sopropyl -1, 3-thiazol - 2-yl )am no] - 1- met hyl - 2- oxoet hyl }

phenyl )i soni coti nam de; 30 N (4-

{2-[(5-isopropyl -1, 3-t hiazol - 2-yl ) am no] - 2- oxoet hyl } phenyl )i soni coti nam de.
WO 03/ 00836%0 dHooR&ss/ EP02107289 12 3 AN 2las Exanpl e 27 24( 4p&tkror/o7280
S)-2-{(5-1sopropyl-1.,3-thiazol -2-Y1l)am nol -1-net hyl - 006

oxoet hyl }uhenyl ) am nol - 2- oxoet hyl acetate 9(28) 2 (4-am nopheWtI%ANl\?l
(S-isopropyl-1,3-thiazol-2-yl)propanamde (3.6 g, 12.46° 5 mmol) was

di ssolved in di chl oronet hane (60 nmL), treated first with N, N

di i sopropylethylamne (2.6 nL, 14.95 rmgu) @ngd then, at +4C, under an argon
at nosphere, with acetoxyacetyl chloride (1 61 ni, 14. 95 nol ) in

di chl oronet h A8)-24{3-Isoprénvisl . btldareld-vyh i cmnge s diluted with
di chl or onet hane, . w shed W|th 1 N HC then with a saturat ed sodi um
bi car bonat e _:;,I:'.,, acetate 1 h o small 10 am)unt of bri ne

.until neut raI t of 3 iles
furni shed in {l%}ﬂ;fn%éﬁény?ﬂﬁﬁ 03’%&?(303?%’?' o%"% eé eS|{rheed orrp ungigés a
yel | ow angr plimﬂ@l)soﬁas d disksHved +in Wchlﬁi‘cinsﬂ%e( J(@@ xdﬂbb)treatdd Nids (#HiR NN
DVMSO-d6): S 10.01 (s, 1H), 7.49 (d, 2H, _J = 8 Hz), 7.28 (d, 2H, J

8.8 Hz), 7. 1 tliigapropylgthylamee (2.6, mB4i)14.95 g8n¢l), audchem, ﬂt6+4§ szldelsaoaargnm 1H,

o) By ot kiR PReE iR arpbaE ket .51k DR b aoretinpahe 46 ©

pr epar ed stamhing, fie Bﬁ@hb&eﬂﬁ%ﬁﬁﬁBQﬂQ &lﬁltm cﬂ&ﬁbfb%iétﬁ{ﬁe %Qshed with 1 N
2-[(4-{(1R) - 2-[(S-1 sopropyl -1, 3-thi azol -2-yl)am no] -1 neth

oxoet hyl } phe8(Cl) then rath Qsanmamdhymuac‘mhaﬂ)enate aufedus solution and ﬁnally with a small
2-[(5- I t hi | - =1- et hyl t henyl 2
{ Oiget Ihf,lgp;%g{ogpbo iminle Zﬁl% 1 neu 1) %)rymm 4, g] over rg%dltlllm sulpggtgean Y JaBor%?xgn )oafnghgo]

{2-[ (5~ sopr qpyknd. RditHedZQ! GRnklakR01yARE 230 B HREO K P BRI ARboRiPEOg Y !

25 acet at e.

yellow amorphous solid.

ESI (+) MS: m/z 390 (100, MH+);

'H NMR (400 MHz, DMSO-dy): 4 10.01 (s, 1H), 7.49 (d, 2H, J = 8.8 Hz), 7.28 (d, 2H, J
15 =8.8 Hz), 7.11 (s, 1H), 4.60 ((s, 2H), 3.88 (q, 1H, J = 6.9 Hz), 3.06 (m, 1H, ] = 6.8 Hz),

2.09 (s, 3H), 1.38 (d, 3H, T = 6.9 Hz), 1.22 (d, 6H, J = 6.8 Hz);

By working in an analogous manner the following compounds can be prepared starting
from the corresponding amino derivative:

20 . 2-{(4-{(1R)-2-[(5-isopropy}-1,3-thiazol-2-yl)amino]}-1-methyl-2-
oxoethyl} phenyl)amino]-2-oxoethyl acetate;
2-[(4-{2-[(5-isopropyl-1,3-thiazol-2-yl)amino}-1-methyl-2-oxoethyl} phenyl)amino]-2-
oxoethyl acetate;
2-[(4-{2-[(5-isopropyl-1,3-thiazol-2-yl)amino]-2-oxoethyl } phenyl)amino}-2-oxoethyl

25 acetate,

Example 28

2-[(4-{(18)-2-[(5-Isopropyl-1,3-thiazol-2-yl)amino]-1-methyi-2-
30 oxoethyl}phenyl)amino]-2-oxoethyl acetate (5 g, 12.85 mmol) in tetrahydrofuran (80

mL) was treated with lithium hydroxide monohydrate (1.08 g, 25.27 mmol) in water (80



Exanple 28 (25)-2-[4-(G

col oyl am no) phenyl | - N- (5-i sopropyl -1, 3-thi azol -2-yl ) propanam de 2-[(4-{(1
S)-2-[(5-1sopropyl -1, 3-thiazol -2-yl)am no]-1-nmethyl-2 30

oxoet hyl } phe H)am no] 2-oxoet hyl acetate (5 g, 12.85 mmol) in
tetrahydroVVlﬁ’r(}é ¥ n..) was treated with |ithium hydroxi MSI/ERMESASAI at e
(1.08 g, 25.27 mml) in water (80 WO 03/0Q@8365 PCT/ EP02/ 072891 Z5ﬁkN1?0ﬁ JAN
2006 nlL) at roomtenperature. After one hour the reaction was partially
evaporated, the aqueous phase was neutralized with 1M aqueous pot assi um
hydr ogenosul phate and extracted with ethylacetate. The organi c phase was
washed with mLDmtaroanﬁwI)w‘ewe Afeli omn bourpthet isaction w&pmﬁagbcﬁvamatbdj thet i on

f th de b h h t hl t h t 9

af for ded 3. oot BEske| W BRBGURG A4t yadeeedh HRRsp AL P oegpay PhReand.
MS: mz 348 ,
N ® befred b iR (H00 olic GHER wagha@v% bige e B8 (s

0 ), 5. Siddiim shiitat md eeapwa)ted @uﬁﬁicéﬂon 26ith cnﬂda by flath blgl)oma&) ﬁp}m
lH, J =7.1 Hz) (in, = 7.1
), 1. 215 ¢ d(dué;lpromeﬁlaeelgcqtar;e 9: &ﬁfﬁm@%ﬁ? & c@iﬁ@ﬁmpggn%a% Wgﬁv ﬁ%hd m@:)

[a] D +207 (Cgé‘,/)CI-BO-D Anal . Calcd for C1L7H21IN303S: C, 58.77; H, 6.09; N,
12.09; S, 9 ®Found: C, 58.58; H, 15 6.25; N, 11.65; S, 9.12. By working

in an anal ogggs(+yaisan/A3a8 (106, Mg conpounds can be prepared starting
fromthe correspondi ng am no derivative: (2R)-2-[4-(glycol oyl ani no)phenyl]

N- (5- i sopr opll NMR-(#00 M, JIMSOMED Cﬁomlﬁlﬂsfdéﬁ) 258 G, (HD)yZ60 o &k rcf.HHEDY! | - N

s ol Ry B i e e s, kL e ToE 0z, 59 f 1ol = 5.9 a3 83 4 4T 51

%f\'rmwﬁalglp Use of 113), Ry Agef émlcﬁz)t, 810372 PrOPLis\Rl, ViE- | DRSS S ol 3 1 =
7 1 Hz), 1.21 (d, 6H, J=6.9 Hz),
Enantiomeric excess: 99.5 % (chiral HPLC);
[ai]p +207° (C=1, CH:OH);
Anal. Caled for C,;H, N;0,S: C, 58.77; H, 6.09; N, 12.09; S, 9.23. Found: C, 58.58; H,
15 6.25;N, 11.65; S, 9.12.

By working in an analogous manner the following compounds can be prepared starting
from the corresponding amino derivative:
(2R)-2-[4-(glycoloylamino)phenyl]-N-(5-isopropyl-1,3-thiazol-2-yl)propanamide;

"y 2-[4-(glycoloylamino)phenyl]-N-(5-isopropyl-1,3-thiazol-2-yl)propanamide;
2-[4-(glycoloylamino)phenyl]-N-(5-isopropyt-1,3-thiazol-2-yl)acetamide.



H (l) wherein R is a hydrogen atomor a straight or branched Cl-C4 al kyl
group; Rl is a group of fornula (Ra-e) 0 0 NAO U O OH ~-J 17 JAN 2006 H
~NyR3 0 (lid) (lie) wherein R2 is hydrogen or a straight or br@g - C6
al kyl group and the hydroxy group ontyy ring (He) is in any one of the free
positions; R3 is selected fromthe group consisting of am no, am nonet hyl

(- CHz- NH2), hydr oxynmet hyl (- CH2OHCI. AatMsi ght or branched C -C4 al kyl or it
is abor 6 nenbered heterocycle Wwith I or 2 heteroatons sel ected anong

ni trogen, oxygen and sul fur; provided that when Ris hydrogen, then R3 is

other th metyhyl I table salt

t her eof , a@o p[?:;eépaf(r?1 chﬂh%&m%ox%mm% da-t“%@ ?gsg't%leﬁg&cem?qgﬁgl iferative
disorders associated with an altered cell cycl e dependent kinase activity,
by adm nistering to a mammal in need thereof. 2) The use according to claim
1 wherein the cell prollferatlve di sorder is sellected fromthe group

consi sting of cancer, Al zheiner's disease, ~njralt1infections, auto- immune
di seases and neurodegeneratlve dlsokgers

HC7/()\

R is a hydrogen atom or a straight or branched C;-C; alkyl group;

(1)

wherein

R, is a group of formula (ITa-¢)

0 0 0
H
~N “‘*‘N/U\o ~N “‘*N/ILN’R2 A Rs
& \_/ U U |

(lla} (Hb) (i) (lid) (He}

wherein

R; is hydrogen or a straight or branched C;-Cs alkyl group and the hydroxy group onto
ring (IIc) is in any one of the free positions;

R; is selected from the group consisting of amino, aminomethyl (-CH,-NH,),
hydroxymethyl (-CH>OH), straight or branched C;-C, alkyl or it is a 5 or 6 membered
heterocycle with 1 or 2 heteroatoms selected among nitrogen, oxygen and sulfur;
provided that when R is hydrogen, then R; is other than methyl or pyridyl-3-yl;

or a pharmaceutically acceptable salt thereof,

for preparation of a medicament for treating cell proliferative disorders associated
with an altered cell cycle dependent kinase activity, by administering to a mammal in

need thereof.

2) The use according to claim 1 wherein the cell proliferative disorder is selected
from the group consisting of cancer, Alzheimer's disease, viral infections, auto-

immune diseases and neurodegenerative disorders.



3) The use according to claim2 wherein the cancer is selected fromthe
group consisting of carcinoma, squanous cell carcinoma, henmatopoietic
tunors of nyeloid or |ynphoid |ineage, tunors of nmesenchymal orligiAN {Munors
of the central and peripheral nervous_system nelanoma, sem nonm,

terat ocarci noma, osteosarcoma, xerod 2 pi gnent osum ker at ocant honma,

thyroid follicw.ar cancer,,. nd.Kaposi,'s. sarconma.. 4). T se . according to
Loy of s 3eEine 3P GARPE Mnetein 267 GRITR: i bl et B3R BFERBhe g1 oup
consi st i N@GodisthRifHardiicind, ahearvideddll Asdifomd, HénlatdHoiHEQNRIGRY SBinSelofdo! yposi s,

neuro-fibromatosis, psoriasis, vascular snmooth cell proliferation associ ated
with at hebslympheidi Bneage) Hsners yoff meseshymalapriging tumorsgpbiks wepidi ti s and
post- surqi t i r i Th C di iml

Wi cn proneaBierd, FOLS sty BRORR, SemBlonky SeHBRRRREIE! Sk BrthR "Lce
accor di ng xedetn®d MHigmstiddiln, PketociaBhdnif athiiid follicRlag wantdroAnd@fKaposi's

r adi ot her apy-i nduced or chenot herapy-i nduced al opecia. 7) The use according
to cl ai m #aF@Mpher conprising subjecting the manmal in need thereof to a
radi ati on therapy or chenotherapy reginen in conbination with at |east one
cytostatic or cytotoxic agent. 8) The use according to claim1 wherein the
mamal i n4jheed Thbeseafcording tdiclaimm 1 veherclih chelet] prokiferddivodidondet ligsaecied or

i nhibiting cyclin dependent kinase activity by caontacting the said kinase
with the %@m dhgregmeup ORIt ok denigp ohrastals” hpeenlasian fanjital adepopéostonpound

of fornul | : : hStd 008365
S5 per) Eros B R G R AR, S SR et el 00
- pyrrol i diwigh )atheesrylerasiet puthaary( fibyosd; [ Athritiac eflythandoneplditsnyanglt post-
N (5-1sopropyl -1, 3-thiazol -2-yl)propanam de, N-(4-{(1S)-2-
[ (5-i sopr Gpygical stgnqss StONGSYS) ani no] - 1- et hyl - 2- oxoet hyl } phenyl ) ni coti nani d
e and N (4-{(1S)-2-[(5-isopropyl-1,3-thiazol-2-yl)amno]-1l-nmethyl-2- 5
oxoet hyl } phenyl )i soni coti nani de.

5) The use according to claim 1 which provides tumor angiogenesis and

metastasis inhibition.

6) The use according to claim 1 which provides treatment or prevention of

radiotherapy-induced or chemotherapy-induced alopecia.

7 The use according to claim 1 further comprising subjecting the mammal in
need thereof to a radiation therapy or chemotherapy regimen in combination with at
least one cytostatic or cytotoxic agent.

8) The use according to claim 1 wherein the mammal in need thereof is a human.

9) The use according to claim 1 for inhibiting cyclin dependent kinase activity by

contacting the said kinase with the medicament.

10)  The use according to claim 1 wherein the compound of formula () is selected

from the group consisting of N-(5-



11) A phenyl acet am do-t hi azol e derivative represented by formula (1) R (I)
wherein 10 Ris a hydrogen atomor a straight or branched d -4 al kyl
group; R is a group of formula (Ha.-e) (Ila) (I Ib) (Ilc) (Iid) (lle)
wherei n R2 g odabgigen or a straight or branched Cl-C6 al kykc%‘ﬂ- géj t he
hydroxy group 15 onto ring (llc) is in any one of the free R3 is
sel ected fromthe group consisting of am fAb, am nonethyl (- 2@%

hydr oxynet hyl (-CH2OH), straight or branched Cl-C4 al kyt or |t isabor 6
menber ed het erocycl e wth 1 or 2 heteroatons sel ected anbng nitrogen, oxygen

e
# NV - 0 : 11,
o eyt Lo s e 6y

phenyl acet ami do{{SHsepropy- ldbﬂuwlﬂvﬂ)Mtbbt-mdﬂwlfzic)xoe&w&hlhdnyi@lmamneMern 11,
Wherein R is a oup of for (I'l'b

phenyl acet ami do agqin azol e der :lea@‘{%é)gi Hgd?‘?ﬂﬁ? '(1131' ﬁ%%&"gfﬂ}%n?]bl'g}eglyhzll,

5 whereingRl s Afifantiil c) and the hydroxy group thereof is in
position § of t W@‘eﬁi&ﬁsﬁ%‘ ring. ldJiiS) A phenyl acet am do-t hi azol e
derivative of forrrula (I'), according to claim1ll, wherein R is a group of
formula (1l1e) wherein R3 is selected fromthe grou 10 consi sting of

net hyl, pyri dy) Apkanylaeetppidaithiazgle derivaéye rapyshenied &mnim@t hi azol e

derivative of formla (1), according to claim11, V\,hcﬂeln R is a hydrogen

S o, ﬂ

wherein

10 R is a hydrogen atom or a straight or branched C,-C, alkyl group;
R, is a group of formula (Ila-¢)

0 0 O 0O
\N\E '--._N)J\O — é --..,NJJ\N,R2 /HTRa
\_/ OH / o)

(ila) (1lb) (llc) (I1d) (lle)
wherein
R; is hydrogen or a straight or branched C,-C¢ alkyl group and the hydroxy group

15 onto ning (Tlc) is in any one of the free positions;
R; is selected from the group conmsisting of amino, aminomethyl (-CH,-NH,),
hydroxymethyl (-CH,OH), straight or branched C,-C; alkyl or it is a 5 or 6
membered heterocycle with 1 or 2 heteroatoms selected among nitrogen, oxygen
and sulfur;
' 20 provided that when R is hydrogen, then R; is other than methyl or pyridyl-3-yl;

or a pharmaceutically acceptable salt thereof.

12) A phenylacetamido-thiazole derivative of formula (I), according to claimm 11,

wherein R is methyl.



15 17) The phenyl acet am do-t hi azol e derivative of fornmula (1), according to
claim1l, wherein Ris a hydrogen atomand R is a group of formula (Ha),
which is N-(5- isopropyl-1,3 -thi azo |-2-yl)-2-[4-(2-o0xo0- |
-pyrrolidinyl)phenyl] acetam de. 18) The phenyl acetani do-thiazole

derivati veWwss 0¥a9B3etl a (1), according to claim1l, 20 whi chpcﬁ;@@jﬁf]@ﬁﬁd from
the group consisting of (2S)-2-[4-(acetylam no)phenyl] N 11 ]AN
(5-isopropyl -i, 3-thiazol -2-yl) propanam det N(4- {(1

S)-2-[(5- |sopropyl 1, 3-thiazol -

2-yl)ami no] - 1met hyl - 2- oxoet hyl ) phenyl ) ni coti nam de and N-(4-{(1S)-2-[(5-

i sopropyl - 1, 3)tAi girealadetiidthieble! demiafive -oF oY), Jaccording to claim 11,

phenyl )i soni coti nam de. 25 19) A phenyl acet am do-t hi azol e derivative of’
fornmula (1), aswhbréin®ads agrapaiffortyla (Iig)or@a).ly in the formof a
pharmaceutically acceptable salt, selected fromthe group consisting of 1)
N- (5-isopropyl-I ,3-thiazol-2-yl)-2-[4-(2-0x0-1 -pyrrolidinyl)phenyl]

g;ﬂ gm g?nyl hené}?e]ngr opanam #ﬂg%ﬁ%§3ﬁ¥@%@ééﬁg§%%8éof??Aﬁ’2006

3) (2R N (5-i sohsre@ityié aZrdup tﬂszhn@al(ﬂd) add [tHe hydirexsogrbup thereof is in position 3
pyrrolidinyl)phenyl]propanam de; 4)

(2S) - N- ( 5- i soprefghe pyrroliding Ae| - 2- y| ) - 2- [ 4- ( 2- oxo- 1-
pyrrolidinyl)phenyl]prop anam de; 5 5)
2- [ 4(3- hydroxy-2-oxo-I|-pyrrolidinyl)phenyl]-N(5-isopropyl-1, 3-thiazol -2-

yl)acet am dg 3?6,\ ghérﬁlla[céé&dcﬁ [ Heridg ?al%;f&ﬁﬁ!iﬁl&'dlﬂid&%hﬁﬁew ldaim 11,

N- (5-1soprop azol yl')acet am

2-{4-[ (3R) - 3- hydherein R2-19>60gﬂoupwfr btnlndlan@le]) phiseryin} R3 is selected from the group
N (5-isopropyl -1, 3:thiazo acetam de; 8) 2-[4-(3-hydroxy-2-oxo-1
pyrrol i dﬁ)‘hyl )ph@?W?SFn&IQ%@eﬂ’%MB%’ -yl e pyRiddb3112- ¢l ) propanami de; 9)
2-{4-[(3S)-3-hydroxy 2-oxo-1
pyrrolidinyl]phenyl}-N(5-isopropyl-1,3-thiazol- 2-yl)propanam de;

16) A phenylacetamido-thiazole derivative of formula (I), according to claim 11,

wherein R is a hydrogen atom.

15 17) The phenylacetamido-thiazole derivative of formula (I), according to claim 11,
wherein R is a hydrogen atom and R; is a group of formula (Ila), which is N-(5-
isopropyl-1,3-thiazol-2-yl)-2-[4-(2-ox0-1-pyrrolidinyl)phenyl]acetamide.

18) The phenylacetamido-thiazole derivative of formula (I), according to claim 11,

20 which is selected from the group consisting of (25)-2-[4-(acetylaminc)phenyl]-N-

(5-isopropyl-1,3-thiazol-2-yl)propanamide, N-(4-{(18)-2-{(5-isopropyl-1,3-thiazol-

2-yl)amino]-1-methyl-2-oxoethyl}phenyl)nicotinamide ~ and ~ N-(4-{(18)-2-[(5-
isopropyl-1,3-thiazol-2-yl)amino]-1-methyl-2-oxoethyl } phenyl)isonicotinamide.

25 19) A phenylacetamido-thiazole derivative of formula (I), as defined in claim 11,
optionally in the form of a pharmaceutically acceptable salt, selected from the group
consisting of:

1) N-(5-isopropyl-1,3-thiazol-2-y1)-2-[4-(2-oxo0-1-pyrrolidinyl}phenyllacetamide;
2) N-(5-isopropyl-1,3-thiazol-2-y1)-2-[4-(2-0x0-1-
30 pyrrolidinyl)phenyljpropanamide;



15 10)

2-{4-[ (3R) - hydroxy- 2-oxo- 1-pyrrolidinyl]phenyl}-N(5-isopropyl -1, 3-thiazol
- yl)propanam de; 11) (2R)-2-{4-[(3S)-3-hydroxy

2- 0x0- | - pyr¥@bisslisses!l 1 phenyl } - N-(5-i sopropyl -1, 3- thiazol - de;
12) (2S)-2-{4- [’(:3%5- 3- hydr oxy- 2-oxo-I| -pyrroli d| nyl ] phenyl } ﬁh}&%ﬁ)ﬂ%w
(5-isopropyl-1,3- 20 thiazoi-2-yl)propanadde; 13) 17 JAN 2006
(2R)-2-{4-[ (3R) - 3- hydr oxy- 2- oxo-| - pyrrolidinyl ] phenyl }-N(5-isopropyl -1, 3-
t hi azol - 2-yl ) propananmi de; 11 14) (2S)-2-

{4-[ (3R) - 3- hydr QX ol 4 c-nyh] | N-(5-isopropyl -1, 3-
PRSP %’{;ﬁ ﬁ%ﬁxg 1%%@3@01 1. B HERE M o 6

N-(5-i sopropyl - iiayhbhﬁhs?l)pli’enyl]ﬁroﬁaidmﬁe, 0x0-1, 3-oxazolidin 3- yl)phenyl]
‘acetam de;

1
N- (5-i sopr opyl )i) 428 hN{2gsopzogylyl, pitfagol-2-13)cd{4-(3-088dz ol i di n- 3-
) ph | d
%IZQ)DN??% }Eggfggspﬂfeédlﬁlﬁbwlﬁr?%dfn (2-oxo- 1, 3-oxazol i di n-3- 30

1) e R e S RSBl 29

ylj)phfanél]plr;)pﬁnarql)ieeta?ﬁje l(;l—(55| sopropyl -1, 3-thi azol - 2-y1)-2-[ 4- (2- ox0- 1-
i dazol i di nyl ) phenyl ] acet am de;

N- ( g i slop <r:| opy: ) §)h 2- %i%[@%ﬁ @dwd 220{<12riwrr9) lidinyllphenyl}-N-(5-isopropyl-1,3-thiazol-

I m dazolidinyl)p propanam de;

(2R)-l\|-(5-isoprop$?¥§ ?dzol 2-yl)-2-14-(2-o0x0-1

i m dazol i di nyl ) i ¥£2-0x84)pyrrolidinyljphenyl}-N-(5-isopropyl-1,3-thiazol-
(2S) - N-(5- ISOprOpy|¥ gthu azol - 2 yl) - zpyrr YO]}(’O f’} (5-isopropy azo

i m dazol i th nyl )phe?wyl)@q&t@pdﬁam de; 23)
|N_m( g alzzf)ip(rj;)%: ) 8 e‘?fifp fﬁ)g f)z- (5%- 21-£ h%lnn?)plﬁgnylfNoé-lsopropyl 1,3-thiazol-2-
yl)propanamide;
9) 2-{4-[(3S)-3-hydroxy-2-oxo-1-pyrrolidinyl]phenyl}-N-(5-isopropyl-1,3-thiazol-
2-yl)propanamide;
15 10) 2- {4-[(3R)-hydroxy-2-o0x0- 1-pyrrolidinyl Jphenyl } -N-(5-isopropyl-1,3-thiazol-2-
yDpropanamide;
11) (2R)-2-{4-[(35)-3-hydroxy-2-oxo-1-pyrrolidinylJphenyl}-N-(5-isopropyl-1,3-
thiazol-2-yl)propanamide;
12) (28)-2-{4-[(35)-3-hydroxy-2-oxo-1-pyrrolidinyljphenyl } -N-(5-isopropyl-1,3-
20 . thiazol-2-yl)propanamide;
13} (2R)-2-{4-{(3R)-3-hydroxy-2-oxo-1-pyrrolidinyl jphenyl}-N-(5-isopropyl-1,3-
thiazol-2-yl)propanamide; i
14) (28)-2-{4-[(3R)-3-hydroxy-2-oxo-1-pyrrolidinylJphenyl}-N-(5-isopropyl-1,3-
thiazol-2-yl)propanamide;
25 15) N-(5-isopropyl-1,3-thiazol-2-yl)-2-[4-(2-0x0-1,3-0xazolidin-3-
yDphenyljacetamide;
" 16) N-(5-1sopropyl-1,3-thiazol-2-yl)-2-[4-(2-0x0-1,3-0xazolidin-3-
yl)phenyi]propanamide;
17) (2R)-N-(5-isopropyl-1,3-thiazol-2-y1)-2-[4-(2-0x0-1,3-0xazolidin-3-
30 yDphenyl|propanamide;

-2



24) N-(5-isopropyl-1,3-thiazol-2-yl)-2-[4-(3-nethyl-2-oxo-1-

I m dazol i di nyl) phenyl ] propanam de; 15 25)

(2R) - N-(5-isopropyl -1, 3-thiazol -2-yl)-2-[4-(3-met hyl -2-oxo-1

I m dazol i di nyl)phenyl ] propanam de; 26)

(2S) - N ( 5-‘?’98&&’@&% -1, 3-t hi azol - 2-yl ) - 2- [ 4- ( 3- net hyl - 2- ox0-PCT/EP62/67289

I m dazol i di nyl) phenyl ] propanam de; 27) 56 17 JAN 2006
(2S)-2-[4-(acetyl am no) phenyl ] -N-(5-isopropyl -1, 3-thiazol -2-yl) propanam de;
20 28)

L e s A S i o
30) (295)-2-{4- ' . N-(5-i -1, 3-thi -2-
220 g ol re ] (5 Sprom S

{|43 [ (ami noca(rj bQB%Igg(agEdpzt}p[ﬂl&Wﬁazﬂi—%@ij—ls-;[)@{mx?:lﬁ, 3- It ?i azol -2- 25
yl ) propanani de; 32) 2-{4-[(am nocarbonyl )ani no] pheny
N- (5-i sopropyl - 1, Budgodidsiy. Ehenyl]mta;p@éam de; 33) 2-

4- ' b ] L - - l,.-1, 3-thi | - 2-
LR e .
-i sopropyl -1, 35 e;
%R)OB}ZO[OEBEE%/%%I am nﬁphﬂ%ﬁg@ﬂyﬁg - | sl(z)gggp%g_(lz, 3-t ?i azol - 2-yl ) propanam de;
PRRYMBRO -1 3-thidxo - -0%0-1- :
2-[4- (gl ycyl am no) phenyl ] - N-£5-i sopropyl -1, 3-t hi azol - 2-yl ) propanam de; 37)
N-1-(4- {2-[(5-i s%ﬂé@ﬂdmf})ﬂ eyl lpsenananide; ani no] - 2-

t hyl } ph I ' } de- -
S 2- [ 1511 sop! GRETN I Sfopi D attaab syl s
oxoet hyl yphenyl ) nimgidbiotidifytypheB#)propanamide; _
N(4-{(1R)-2-[(5-isopropyl -1, 3-thiazol -2-yl %am noj - 1- net hyl - 2- oxoet hyl }
phenyl ) ni cot i n&3) Yel5-i8aypyll,3-thiazol-2-yl)-2-[4-(3-methyl-2-oxo-1-

okt ot oot s athggh - et -2
24) N-(5-isopropyl-1,3-thiazol-2-y1)-2-[4-(3-methyl-2-0x0-1-
imidazolidinyl)phenyl]propanamide;
15 25) (2R)-N-(5-1sopropyl-1,3-thiazol-2-yl)-2-[4-(3-methyl-2-0x0-1-
imidazolidinyl)phenyl]propanamide;
26) (25)-N-(5-isopropyl-1,3-thiazol-2-yl)-2-[4-(3-methyl-2-ox0-1-
imidazolidinyl)phenyl]propanamide;
27) (25)-2-[4-(acetylamino)phenyl]-N-(5-isopropyl-1,3-thiazol-2-y!)propanamide;
20 28) (2R)-2-[4-(acetylamino)phenyl]-N-(5-isopropyl-1,3-thiazol-2-yl)propanamide;
29) 2-[4-(acetylamino)phenyl]-N-(5-isopropyl-1,3-thiazol-2-yl)propanamide;
30) (28)-2-{4-[(aminocarbonyl)amino]phenyl} -N-(5-isopropyi-1,3-thiazol-2-
yl)propanamide;
31) (2R)-2-{4-[(aminocarbonyl)aminoJphenyl }-N-(5-isopropyl-1,3-thiazol-2-
25 yl)propanamide;
32) 2-{4-[(aminccarbonyl)amino]phenyl}-N-(5-isopropyl-1,3-thiazol-2-
yl)propanamide; .
33) 2-{4-[(aminocarbonyl)amino]phenyl} -N-(5-isopropyl-1,3-thiazol-2-
yl)acetamide;
30 34) (28)-2-[4-(glycylamino)phenyl}]-N-(5-isopropyl-1,3-thiazol-2-yl)propanamide;
35) (2R)-2-[4-(glycylamino)phenyl]-N-(5-isopropyl-1,3-thiazol-2-yl)propanamide;



10 41)N (4- {(1S)-2-[(5-isopropyl-1,3-thiazol-2-yl)am no]-1-nethyl -
oxoet hyl } phenyl ) pyri di ne- 2- car boxam de;
A2)N- (4-{(1R) - 2-[ (5-isopropyl -1, 3-thiazol -2-yl)am no] -1 nethyl - 2-

oxoet hyl } pxaiyddoRyssi di ne- 2- car boxam de; 43) N-(4-
{2-[(5-isopropyl -1, 3-thiazol -2-yl)am no] - 1- net hyl - 2- 15 Pf?ljg;\}z%ﬁﬁsg

oxoet hyl } phenyl )pyr| di ne- 2- carboxam de; 4#) N (4-
{2-[(5-isopropyl -1, 3-thiazol -2-yl)am no] - 2- oxoet hyl } phenyl ) pyri di ne- 2-
car boxam de; 45)N-(4-{(1S)-2-[(5- |sopropyl

SO0 ) e e YRGB s i, 20 49
~oxoet hyl } phenyl37) BDD(@-QZ—I[@aﬂbﬁepyl—H?chl&dl@-yl)ammo}-z—
{2-[(5-isoproopyl 3th|azol 2y|)amno]-| nmet hy

oxoet hyl } pheny! ) i exetidipheayh)

JSE((()éelt %I %éﬁelnfll ﬁ)i{g@“ﬁ(iFf%i& ’(aiﬁf’)“’PBZ”zg?)‘ﬁ%‘%xﬁ@“ﬁgl -13petdr3-ng the conpounds
of formula (1) orthenp Zﬁ{eﬂﬁgﬁ%ﬁ&ﬂﬂg acceptabl e salts thereof, as defined

in cIa|m11 whi ch proces rises reacting 2-

am no- 5-i sopr 0p39)M(£B{(ﬂR|)-&z[()5-moptdplyl-a 3cthigaols2gl)afirfod+1Ambthylc2i ) WO 03/ 008365
58 PCT/ EP02/ 07289 12 JAN 200. R wherein Rand R are as defined in claim11
and R is hydr oxyoaeetbyimhep&m@om@w g group and, optionally, converting

e Lo P R e RS AR aghIBF BT o P25 o ocess
according to cl ai gxddhylisticalNniCotindmiaydr oxy or a chlorine atom 10 23) A
phar maceut i cal corrp-03| ti o_n co_ npri si rl? 521 ther-a_peut i cal I'y eff_e_ct i ve amount of
a 10 41)N-(4-{(18)-2-[(5-isopropyl-1,3-thiazol-2-yl)amino]-1-methyl-2
oxoethyl}phenyl)pyridine-2-carboxamide;
42)N-(4-{(1R)-2-[(5-isopropyl-1,3-thiazol-2-yl)amino}-1-methyl-2-
oxoethyl}phenyl)pyridine-2-carboxamide;
43)YN-(4-{2-[(5-isopropyl-1,3-thiazol-2-yl)amino]-1-methyl-2-
15 oxoethyl}phenyl)pyridine-2-carboxamide;
44) N-(4- {2-[(5-isopropyl-1,3-thiazol-2-yl)amino]-2-oxoethyl} phenyl)pyridine-2-
carboxamide;
45)N-(4-{(18)-2-[(5-isopropyl-1,3-thiazol-2-yl)amino]-1-methyl-2-
oxoethyl}phenyl)isonicotinamide; '
20 - 46) N~(4-{(1R)-2-[(5-isopropyl-1,3-thiazol-2-yl)amino]-1-methyl-2-
oxoethyl}phenyl)isonicotinamide;
47) N-(4- {2-[(5-isopropyl-1,3-thiazol-2-yl)amino]-1-methyl-2-
oxoethyl}phenyl)isonicotinamide;
48) N-(4-{2-[(5-isopropyl-1,3-thiazo}-2-yl)amino]-2-
25 oxoethyl}phenyl)isonicotinamide.

20) A process for preparing the compounds of formula (I) or the pharmaceutically
acceptable salts thereof, as defined in claim 11, which process comprises reacting 2-

amino-5-isopropyl-1,3-thiazole with a compound of formula (III)



phenyl acet am do-t hi azol e derivative of formula (), as defined in claim 11,
and at | east one pharnmaceutically acceptabl e excipient, carrier and/or

di luent. 24) A pharnmaceutical conposition according to claim 23 further
conprising one or 15 nore chenot herapeutic agents. 25) A product or kit
conpri si ng*@%¥8WBund of fornula (1) as defined in claim 1PCTEPO07289
pharmaceutical conposition thereof as dekgned in claim 23, ang]ng@ﬁ 8 nor e
chenot herapeuti c agents, as a conbi ned preparation for "sinmul t] %ﬂ
separate or 20 sequential use in anticancer therapy. 26) A conmpound of
formula (1), as defined in claim11l, for us as_ a nedicanent. 27) Use of a
conmpound of forrmula (1), as defined in claimA2Y, in the manufacture of a 25

medi canment with cell cyclie dependent ki pa activity. 28) Use of a conmpound
of fornula (1), as defined in claifd11, ye manufacture of a nedi canent
(1nn

with antitunor activity.

wherein R and R; are as defined in claim 11 and R' is hydroxy or a suitable leaving
group and, optionally, converting them into phammaceutically acceptable salts
thereof.

21) A process according to claim 20 wherein R’ is hydroxy or a halogen atom.

22) A process according to claim 21 wherein R' is hydroxy or a chlorine atom.
10 23) A pharmaceutical composition comprising a therapeutically effective amount of a
phenylacetamido-thiazole derivative of formula (I), as defined in claim 11, and at

least one pharmaceutically acceptable excipient, carrier and/or diluent.

24) A pharmaceutical composition according to claim 23 further comprising one or

15 more chemotherapeutic agents.

25) A product or kit comprising a compound of formula (I) as defined in claim 11 or a
pharmaceutical composition thereof as defined in claim 23, and one or more
chemotherapeutic agents, as a combined brcparation for simultaneous, separate or

20 sequential use in anticancer therapy.
26) A compound of formula (I), as defined in claim 11, for us as a medicament.

27) Use of a compound of formula (I), as defined in claim 11, in the manufacture of a
25 medicament with cell cycle dependent kinase activity.

28) Use of a compound of formula (I), as defined in claim 11, in the manufacture of a

medicament with antitumor activity.



