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I nvention The present invention relates to phenyl acet am do-t hi azol e
derivatives, to a process for 10 their preparation, to pharnaceuti cal
conpositions containing them and to their use as therapeutic agents,
particularly in the treatnent of cancer and cell proliferation disorders.
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. TherefldTEE G/ THEANWMENTION i rreversi ble danmage to
both normal and tunor cells, these agents result in a significant toxicity
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the currently available drugs, are desirable. It is well known that
progression through the cell cycle is governed by a series of checkpoint
controls, otherw se referreBA&ﬁ@OWEﬂﬂiﬂﬁMiﬁNﬁ@N whi ch are regul at ed
by a 25 fapi Y nz s known as the cyclin-dependent kinases (cdk). In
turn, the cﬁki—gﬁhgﬁggﬁﬁg% are regul ated at many |evels such as, for
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of different cyclin/cdk conplexes is necessary for normal progression
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control |l ed the.activation. of different clinfcdk activities...ln 4, 30
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S-phase. Pgpgfessi on through S-phase requires the activity of CdK2/cyclin

A whereas the WO 03/008365 PCT/ EP02/ 07289 2 activation of cdc2
(cdkl)/cyclin A and cdc2/cyclin B are required for the onset of

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 governed 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 turn, the cdks
themselves are regulated at many levels such as, for instance, binding to cyclins.

The coordinated activation and inactivation of different cyclin/cdk 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 Gl,

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



mtosis. For a general reference to cyclins and cyclin-dependent ki nases
see, for instance, Kevin R Wbster et al, in Exp. Opin. Invest. Drugs,
1998, VolwOone@ys36865- 887. Checkpoint control s are def ect ipca/EPa2/o280r cel |l s
due, in part, to disregulation of cdk 5 activity. For exanple, altered
expression of cyclin E and cdks has been observed in tunor cells, and
del etion of the cdk inhibitor p27 KIP gene in m ce has been shown to
result in a hlvgher é{né:l dence of cancer., | ncreasing evidence ports the
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phenyl acet am do-t hi azol es. are endowed wi th cdk/cyclin kinase inhibitory
activity antesgltén g higheipeidgneeof cempst.apy as  antitunor agents and lack, in
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a variety of cancers including, but not limted to: carcinona such as
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hemat opoi eti ¢ tunors of |ynphoid |ineage including |eukaem a, acute
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The present inventors have now discovered that certain phenylacetamido-thiazoles are

endowed with cdk/cyclin kinase inhibitory activity and are thus useful in 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's lymphoma, 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



astrocyt oma neurobl astoma, glioma and schwannomas; other tunors, including
mel anoma, sem noma, teratocarci noma, osteosarcoma, xeroderma pignentosum
ker at ocarwbaamos3thiyroi d fol li cul ar cancer and Kaposi's saPcormeo2/nedto the
key role of cdks in the regulation of ceflular proliferation, these 5
phenyl acet am do-t hi azol e derivatives are also useful in the treatnent of a
variety of cell proliferative disorders such as, for exanple, benign

prostate hyperplasia, famlial adenomatosis pol yposis, neurofibr t osi s,
psoriasi s, asHeeNiPmr seweblastemrl $Iog1 faBd apeloyANngRIas cjokics g tuipqrpy, mcluding
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may be usefidratbéantiionsd, MBRdid @bllidlaheino®rand Khpssissacoma. suggested by the
fact that cdk5 is involved in the phosphorylation of tau protein (J.
Bi ochem 11Pue 7a1ttpadey 1045 )0f e dbriheuregaladen t ¢ff sellyiete prolfpratign, these
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conpounds of this invention may be useful in inhibiting tunor angi ogenesis
and net astaichematPkis pebppeismsrodbrarh@osisnsatidsth vawpylan segothcaell gsolifamafiph t or

of other protei. i nases, €e.4..,. tei i i.n di.f i ,
Vet ' pa o Sppted DR Fieepfrosis, BRfGi SRR sl “obERAB-ohaR 3h° |
Chkl, Chk2, pdggggrgicapgtgms{@ﬁa,resmegs, EGF-R, PDG-R, FGF-R |1G—-R, P13K, weel

ki nase, Src, Abl, Akt, MAPK, ILK, MK-2, IKK-2, Cdc7, Nek, and thus be
ef fecti We | The tapaouads of the iovendionanaseke wsefid dh dreetnant of Adzheimer'syhigpagg, @s
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al opeci a. Agfgerdhnal7y741-789 Avesent invention provides a nethod for treating
cell proliferative disorders associated with an altered cell cycle

dependent kTeasenprndy of this myentadniahinetelatongyof apoptosisnmay alsa baageful nctheof an
ofect i ve UL Ol & PRl el A 20, LN ARRLE S VALL VPR FRERSRH' o
15  individuals, autoimmune 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  Aurora 1, Aurora 2, Bub-1, PLK, Chkl, Chk2, HER2, rafl, MEK1, MAPK, EGF-R,
PDGEF-R, FGF-R, IGF-R, PI3K, weel kinase, Src, Abl, Akt, MAPK, ILK, MK-2, IKK-2,
Cde7, 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)



RR N~/ 1 HC\~\ SN-~~) HHC wherein Ris a hydrogen atomor a
straight or branched Cl- C4 al kyl group; Rl is a group of formula (Ha-e) O
OOOH wWoems3eN ON _"NN-R2 "INNR3 ~ 1 OH\_j 0 5 ecr&Epotoi2gy (11c)
(11d) (lie) wherein R2 is hydrogen or a gtralght or branched C1-C6 al kyl
group and the hydroxy group onto ring (llc) is in any one of the free
positions; R3 is selected fromthe group consisting of am no, am nonet hyl
(-CH2-NH2), hydroxynethyl (-CH2OH), straight or branched Cl1-C4 al kyl or it
is abor 6 nenbered 10 heterocycle with 1 or het@f oat ons sel ect ed anong
ni trogen, oxygen and sul fur; provided that whe s hydrogen, then R3 is
ot her than nethyl or pyridyl 3-yl; r aWhar ically acceptable salt
thereof. In a preferred e lene t he\\net hodxdescri bed above, the cel
proliferative disorder rom{'he group @pnsisting of cancer,
Al zhei nmer' s di sease, viraI |nfect|8hs (aut oy mmune di seases and

neur odegener ati ve di sordersH,Gpecific types cancer that may be treated

i ncl ude carci noma, squanous cel | carci noma, hematopoietic tunors of
nyel oi d or {yepefeid |ineage, tunors of mesenchynal origin, tumors of the
central and peripheral nervous system nelanoma, 20 sem nonm,
teratocarC|Ro&ahw@ﬁggbﬁamdwm@ﬁam@t@d@ﬁmﬂwéﬁbﬁéﬁm@é@#ﬂmkeratocanthona

thyroid fol kll csual g%up ono%rnulaa(ﬁg e5<ap03| S sarcona.
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5 (lta) (fIb) (llc) (ld) (Ne)
wherein R; is hydrogen or a straight or branched C;-C¢ alkyl group and the hydroxy

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

R3 is selected from the group consisting of amino, aminomethyl (-CH,-NH;),

hydroxymethyl (-CH,OH), straight or branched C;-Cy4 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 Rj is other than methyl or pyridyl-3-yl;

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 cancer, 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



I n anot her preferred enbodi mrent of the nmethod descri bed above, the cell
proliferative disorder is selected fromthe group consisting of benign
prost at e WQpan@3esi a, fam lial adenomatosis pol yposis, near@&Phr/enemat osi s,
psoriasis, vascular snmooth cell WO 03/008365 PCT/ EP02/ 07289 5
proliferation associated with atherosclerosis, pulnonary fibrosis,
arthritis, glonerulonephritis and post-surgical stenosis and restenosis.
In addition, the inventive nmethod provides tunor angi ogenesis and .
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i nhibition &@9& I kg byt n addition to the above,
t he nmet hod ojngeg‘%%%%ﬁ%lhg a%(r?}é(gsgﬁt i n\%atﬁ #ggnﬂgrrgé\?lgh giss treatnent and
prevention &f addition hibe apwehtivbuceshet mbeides hemapyargisheaesds adndpaedtatashe
present invention also provides a_phenyl acetam do-thi azol e derivative

r epr esent edinhitytion, Fher vyentive methpd ngyalseprovde gellseygle mbibitipre pecdk/cwrling a
hydr ogen, at . . group; Rl is a group of fornmula (Ila-e) OOH N
INO _N N8§§e&§e@@ﬁﬁ\%§ "OH\/ 015 (I1la) (Il1b) (Ilc) (I11d) (Il1e) wherein

R2 is hydr ogeadditiorftoSthe abeW, iy mbihaa ©bfLt il theradeltinveitRubravided fguti¥ar oxy
group onto ring (llc) is in any one of the free positions; R3 is selected

from the gr suhpiersionf mlietherapy-msucethormbemothprapy-ichzedpippecia.

The present invention also provides a phenylacetamido-thiazole derivative represented

R1
He.  // Rj )
AP 0
H R
H,C

R is a hydrogen atom or a methyl group;

10 by formula (I)

wherein

R, is a group of formula (ITa-¢)
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15 (lla) (Itb) (llc) (Id) (lle)
wherein R; is hydrogen or a straight or branched C;-Cs alkyl group and the hydroxy
group onto ring (Ilc) is in any one of the free positions;

R; is selected from the group consisting of amino, aminomethyl (-CH,-NHp),
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 R3 is other than methyl or pyridyl-3-yl;

or a pharmaceutically acceptable salt thereof.



hydr oxynet hyl (-CH2OH), straight or branched Cl1-C4 alkyl or it is a5 or 6
menbered 20 heterocycle with 1 or 2 heteroatons sel ected anong nitrogen,
oxygen araoa/068353 provi ded that when R is hydrogen, thenPR3/HP82/o2B®r t han
nmethyl or pyridyl-3-yl; or a pharmaceutically acceptable salt thereof. WO
03/ 008365 PCT/ EP02/ 07289 6 The present i1nvention also includes nethods of
synt hesi si ng the phenyl acet am do- thiazole derivatives represented by
formula (1). A pharnaceutical conposition conprising the i

phenyl acet ahtia prespitainybrtiate piso singiides meghods eaft satheyisingr thel Bhanylacgtamigos o

included in_th t i ti t i at | . 1h
| nvent fon ARERERFERTATRS HERSHOh: DavaRtgdl 4 neraBRBGEr efbeRliohy”
obt ai ned ascdfig;siR e PRERIER®RAHb Bhiattd QST R06s Ryrdsedted 89TBrmuda (M healso

follow ng detailed description. DETAILED DESCRI PTI ON OF THE | NVENTI ON 10
Sever al ani imoludedmathe preaers ikveotion.i n the art, for instance as herbicides,

synthetic internmedi ates or even t her gpeutic agents. t hese are, as
an exanpl e, AJ1015 19 SpRregtappy Q%}Fee’éwﬁ%ﬁ’é’nﬁdam 8# ﬁ“eaaggﬁagﬁ (ag}f’a-r&‘}gfélSOS,
Val eas S. p. fiedeos Wi 1dfly oBREmd Al R HeRS- ndBrstd dBROlcRT RS to
protein ki n@gl)eeo%?’lﬂgkig%%atdg?s&(m 9%/%%%%%9 O seﬁkmg Phar rraceu??}gﬂal Co.);
5-aryl t hi o-thedajdwing detalledBddshiigtrm. es as antitunor agents 15 (EP-A-412404,
Fujisawa Pharm Co.); 4-am no-2-carbonyl am no-1, 3-thiazol es as
cyclin-dependent kinase inhibitors (WD 99/21845, Agouron Pharmaceuti cal
Inc.); am nothiazoles ng_@g]l E%igﬁg@ﬁ@ﬁ»oﬁi@pqﬁEMhmno-t hi azol es as
cyclin dependent kinases rnhrbitors , Bristol-Mers Squibb
Co.); pheny$aeceil sahmiothidzoleazat dmosuwb it itheuted flyy instanbo ak kydrbialdks; | sypthstips as
gl ucoki nase, activators, useful_ in the 20 treat msrﬁ of type Il di af)etes (WO
01/ 85707, HATRERALes LTREGHe 2nderaneyiis RECR o AMQNE, tesg @F%a{)si Bh &R e it

applicatio [ 282 : _AD 9tAN. i _hamne
oF " Phar ol 4 O o “Ser R A AP ST h Cror par ot e By T ofronce.
di scl ose br plasiyliateesonglantne-ds-thivzales lae paeeinvanise &3 inhilsises Wit 9801536,

dependent kinase_inhibitory activity. 25 The .conpounds, object. of the
present i nveiikyR hﬁ%mﬁce\m‘ia%i%-)é Rear¥iipe-a5y aPHEO‘gg *g‘?a&PleSf‘%r%W%fa%s

00/ 2620 ?5 a nHSIM\Q-ﬂ]Z/éléﬁ',?’ %Ehj igé&/a aﬁl?arﬂl(?t Cgﬁ ’e Céi-gﬁﬁﬁal-i-}farﬁminfoi- ﬁﬁl-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 II diabetes (WO 01/85707, Hoffmann-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.



therein. The conpounds of formula (1) may have asymretric carbon atons and
may therefore 30 exist either as racem c adm xtures or as i ndividual

opti cal iwores3ehi ch are all within the scope of the pr@sempor/omenti on.
WO 03/ 008365 PCT/ EP02/ 07289 7 As an exanple, when R is other than
hydrogen, the carbon atomto which Ritself is attached is an asymetric
carbon atom and, hence, both the (R and (S) optical isomers of the
conmpounds of for mul a (1), as well as the racemic (R S) admi xture or any

ot her adni Asme)@m?éw@h%Rds @&}%rthqryhﬂhogmeﬂ@r cagpral atm opwhichIR (tRIf v (S)
i somers, ar ayent W .S t he use as an
antitunor ageéﬁdt = ‘@m} ?Sy[" etﬁggﬂ%%ﬁ O%Q%Irfdérgncghh&gﬁlé @? u]?téc§‘1 R
both the nebaka ¢dnqsou@ad of h’@nmnmgpmewéu @@fﬂe%a%ﬁ@@@)'ﬂnﬁkﬂm%ﬁ &ﬁéls
(otherwise referred to as pro-drugs) of the corrpounds of formula (1) are

al so wi t hi nagmextus copprismgarraajpripseimme of thertwomplicaldR) ar (Hesqmes.eme ‘E)Vlthm
description S 1t clear to the skilled man, the nitrogen atom bei ng
par t ofgthtehe%m%oo e““’E’a‘f‘m’fornma (Ha), (I11b), (I1c), (11d) and (Ile) is
directly bongeskisd the dseraguh @nﬁtlu)nortageﬂt R aP NYdsSIBE: RBMEsY¥and |tﬁbna£1ﬁihﬁ(hﬂék

unl ess ot herw se speC|f|ed when referring to the conpounds of fornula (1)
15 wherei n Rhdjef kol dhep n(l¢tab$)11test lagd 2the x phasyacelticaliyn -atespitabioi teo-précarsbrsr t her

et a3yl s PreptasBni s ore il bl ek iate A SGudhe ™ °

the presentg OF tHeldr&dent MRER R, Ot herwi se specified, with the term st rai ght
or branched 0 Ci1- alkyl we intend any of the groups nethyl, ethyl,
n- pr opyIl0 |sopropyl n-butyl, isobutyl, tert-butyl and sec- butyI Wth the

5 nb d t I h tero tons sel anong
Lo o o O BEIRE BRGHERE Rl b BF B or B MRSt At Y, o
pyrrole, i Bf@linRl @1101&Yé'53@ﬂ3fo§mufah( hamns, (i) ﬁfﬁﬂlaid ?Hqﬂﬁ'f/éﬁ:yelf @Z?ll e,

i soxazol e, pyridine, 25 pyrazine, pyrimdiné, pyrida
pyrroline, farinier@), talihe@heiylemtanoictyne, pyrazol i di ne, pyrazoline,

li ke
pi peri dine, I\‘PacP(fe tli(%’lz Iugfess g& R&tllgé Ispne%lﬁeﬁngvhgnh reeferlnng to the compounds of formula (I)
15 wherein R; is a group (Ilc), 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 C4-C4 alkyl we intend any of the groups methyl, ethyl, n-propyl, isopropyl, n-butyl,

isobutyl, tert-butyl 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, pyrroline, imidazolidine, imidazoline,

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

Pharmaceutically acceptable salts of the compounds of formula (I) 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,



Phar maceutically acceptable salts of the conmpounds of fornula (1) include
the acid and basic addition salts with inorganic or organic acids or
bases, respasnisses y. Exanpl es of 30 the above acids incl ueer/Hror/0i28%t ance,
nitric, hydrochloric, hydrobromc, sulphuric, perchloric, phosphoric,
acetic, trifluoroacetic, propionic, glycolic, lactic, oxalic, WO 03/008365
PCT/ EPO2/ 07289 8 malonic, malic, maleic, tartaric, citric, benzoic,

ci nnam c, nmandeli c, nethanesulphonlc i set hi oni ¢ and sallcyllc aci d.

Li kewi se, sualbwib) mabaseslelar trtafigreifriss benzols, ciahimaic, mandelicameghanaarpwnicy
netal s hydroxhges aa as organic am nes, e.g. aliphatic am nes,

pi peri di ne,! e ﬁ@%&lcgm' class of preferred conpounds of formula (1)

of the inveniipie %ﬁﬁaﬁl@%&sWfﬁ'lﬁbtﬁc'esalkaﬂﬁl%@‘la}ka}ﬂﬂé -Birth f1Biafs 1SRRI Rhs
preferred conpounds formula (1), nost preferred are those “wherein R is

a group of well sadrgar(it hmjnes(d.¢. mlipbatic(dnhiags, wlpenéma, qridghdlible.oxy substituent is

in position 3 of the pyrrolidiner , or IS .a group of for [.1d)
wher ei nSR2 4§28y O\E@ﬁf‘ﬁﬁ"é]ncqu%ﬁ%# ?0%"5%“?4 1y Pfsth§ lﬁY%ﬁ'ﬁn&Fe P9 aretq_é
wherein R3 r}q ?rﬂet hyl or pyridyl, hence including pyridyl-4-yl,

pyridyl -3-y pyridyl -2-yl. Still nore preferred, within this cl ass, are
t he conmpoun@sthiaf tHiorchask &f(;br)sfeweérc&impd&hdsj sf dorngria ), afiost qrrefatred (@fel éoser

(He). 15 Also preferred are_the co s of fornmula ( rein. Ris
hydr ogen at'$#greisRi is apgpep pf eyt @l%? e (R hstsia §h%£ﬁ¥qw‘g¥3hs‘{bﬁtém%d§e

features arg £QIBINeds hOBSEIRinS dnBSol R 5] gfgoggaufﬁgﬁﬁgagﬁd f Qi R Y

wherein R i gen and s a hat 1s the
conpoung N-I(ﬁrdg&ﬁmmﬁethyll pBittlblaagrohp Bf Yd»r)n—u& (IZe) (v2heoin-Ry- is methyl or pyridyl,
pyrrolidinyl)phenyl ] acet am de, or und of formula (1) wherein Ris
met hyl and o cmc{ udingRywidyl-4 %ﬂYEQYl—%YWTRWdﬂﬂ‘B’HyI 4-yl, in their (9
configuration, nanely (2S)-2-][4-

(acetyl am no) phenyl ] - N-(5-i sopropyl -1, 3-t hi azol - 2-yl ) propanani de, N-(4-{(I
S)-2-[(5- Still more preferred within this class, are the compounds of formula (I) wherein R, is a

i sopropyl -1, 3-thi azol | ) am no] - 1- et hyl - 2- oxoet hyl } phenyl ) ni cotl nam de
and N (4- {grgumf@npplau(ﬂyb@r@s ¥l - 1, 3-t hi azol - 2-yl ) ani no] - 1- net hyl -

o Or havlsh P phrfll S2 M IEngs S EHATRY SheRlin RATRAARRCPhtol" mia (1)

of the I'nve ona
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 (Tla), 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 Rz is methyl, pyridyl-3-yl or pyridyl-4-yl, in their (S) configuration, namely (2S)-2-[4-
(acetylamino)phenyl]-N-(5-isopropyl-1,3-thiazol-2-yl)propanamide, N-(4-{(1S5)-2-[(5-
isopropyl-1,3-thiazol-2-yl)amino]-1-methyl-2-oxoethyl} phenyl)nicotinamide and N-(4-
{(1S)-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 form 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-y1)-2-[4~(2-oxo0-1-pyrrolidinyl)phenyl]propanamide;
30 3. (2R)-N-(5-isopropyl-1,3-thiazol-2-yl)-2-[4-(2-0xo0-1-
pyrrolidinyl)phenyl|propanamide;



pharmaceutically acceptable salts, are: 1.

N- (5-isopropyl -1, 3-thiazol-2-yl)-2-[4-(2-0oxo0-1I|-pyrrolidinyl)phenyl]acetamd
e; 2. Nwb-Bsepsdpyl -1, 3-thi azol -2-yl)-2-[4-(2-oxo0-1 PCT/EP02/07289
-pyrrolidinyl)phenyl]propananm de; 30 3.

(2R) - N- (5-isopropyl -1, 3-t hi azol - 2-yl ) - 2- f4 (2-oxo- 1-

pyrrolidinyl)phenyl] propanam de; WD 03/008365 PCT/ EP02/07289 9 4.
(2S)-N-(5-isopropyl -1, 3-thiazol -2-yl)-2-[4-(2-o0x0-1-

pyrrolidinyd) pﬁér)rw [pisopapsil  dehiazd:2-gh-L44(3-dxpel-oxy- 2- oxo- |

-pyrrolidinyl) 1, 3-thiazol-2- yl)acetam de; 5 6.
2-{4-](39) - 3- cﬁ@rl}é)_pggl&yl %{}P?IBH S nyI]phenyI} N- (5-isopropyl -1, 3-thiazo
I-2- yl)acesam @@ 3- ﬂydr%xy {z%xb(ﬁ@naldwjp%ﬂﬂ?mesolsoﬁmpﬁyﬂ3 SibLi-ny! ] phenyl }

-N-(5-1sopropyl - hi azol - acet'am de; " 8. - hydr oxy- 2- oxo-
-pyrro lidi nylylpdmetayrhqie N-(5 -|sopropyl 1, 3 -thi azo 1 2- 10

1P b e, o b SRS b

{4-[ (3R - hydr Oﬁfl)(acéfaﬁ%if&’e | - pyrrolidinyl]phenyl}- N-(5 i sopropyl -1, 3-thi azol - 2-
yl ) propanam de

(2R) - 2- { 4- [ (3S}-{3-[(BRIDhydBxpLaxb-pyyrralidini pyubdyihah(-sepiop @-1,5dammpt - | |
t hi azol - 2-yl )propanam de; 12.
(29)-2- {4 [ (39S @Wﬁ‘?’dﬁi‘?}xy 2- oxo- | -pyrrolidinyl]phenyl}-N-(5-isopropyl -1, 3-

(R -5+ (4-1 13 Eg‘f%%‘ﬂﬂgﬁ 2SR G SRes PP opy -1, 3.
20 thiaz®l - 2- yii) mde 14.
§ ﬁ|S)aZ§| ¢ ‘21 5%) p%‘d E[(%S(}Ir O]gs}/dré}g%( %x!)-_lr-)gyrrrro?lldllnglll]gﬁeny? h—le\IIj 5-1sop|\r|;)1()}§l 1I 35—81%2%5)51 L3
N-(5- |sopropyl o g al -2-yl)-2-[4-(2-o0xo0-1, 3-oxazol i di n-3-yl) phenyl Jace
tam de; ?Ig Psoproﬁyl 1, 3-thiazol -2-yl)-2-[4-(2-0xo0-1, 3-oxazolidin-3
10 2-{4-[(3R)-hydroxy-2-oxo-1-pyrrolidinyl|phenyl} -N-(5-isopropyl-1,3-thiazol-2-
yl)propanamide;
15 11. (2R)-2-{4-[(3S)-3-hydroxy-2-oxo-1-pyrrolidinyl]phenyl}-N-(5-isopropyl-1,3-
thiazol-2-yl)propanamide;
12. (2S)-2-{4-[(3S)-3-hydroxy-2-oxo-1-pyrrolidinyl]phenyl}-N-(5-isopropyl-1,3-
thiazol-2-yl)propanamide;
13. (2R)-2-{4-[(3R)-3-hydroxy-2-oxo0-1-pyrrolidinylJpheny!}-N-(5-isopropyl-1,3-
20 thiazol-2-yl)propanamide;
14. (29)-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-y1)-2-[4-(2-0x0-1,3-0xazolidin-3-yl)phenyl]acetamide;
16. N-(5-isopropyl-1,3-thiazol-2-yl)-2-[4-(2-0x0-1,3-0xazolidin-3-
25 yl)phenyl]propanamide;
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-
yDphenyl]propanamide;
30 19. N-(5-isopropyl-1,3-thiazol-2-yl)-2-[4-(2-oxo0-1-imidazolidinyl)phenyl]acetamide;



25 yl ) phenyl ] propanam de; 17.

(lzg?) -N-(5-isopropyl -1, 3-thiazol -2-yl)-2-[4-(2-0xo0-1, 3-oxazol i di n- 3-
yl ) phenylWwproopessesi de; 18. PCT/EP02/07289
(2S)-N-(5-isopropyl -1, 3-t hi azol - 2-yl ) - 24} 4- (2- oxo- 1, 3- oxazol i di n- 3-
yl ) phenyl ] pr opanam de; 30 19.

N;j(S {/\5308?3?8)613361353PE¥} EI238|2/ (2)732/1329 2-1([)4-2(()2- oxo- | -im dazol i di nyl)phenyl ] acet am
i de; :

N- (3 i Slopacﬂﬁ)y:N-IS-Mpmpedfbﬁ-tﬁia¥¢1(}]|2-2l){24[46(2=®90@1—1-

i mdazolidin n m de 1.

(2R) - N- (5- |sgp}¥%‘&}Pf(‘aL§15@%P§ﬁ PP*?*‘{HI%z [ 4- (2- ox0- 1

i mi dazol i diyjyle mg L 0p8PANARHS01- 221 2-[4-(2-0x0-1-

(25)-N-(5-isopro @{'QSI gﬁ ﬁﬁazo -20yI5y% it ((ngxo 1-

i m dazol i di nyI@mdtnznhﬂlhp])}dmy]amnﬂmanﬁ&e

" Gazof iy GBhBN PR e g 1 SN 12 X7
N-( 5- |-
N el Bl o o2 001 1

(2R) - N (5- |Bomwﬁyyslopﬂqp&1-tl bl—thmbl-z-wa}E42(3Emet(n§il-2mkwk 2- ox0- 1-
i m dazol i di nyl )phenﬁI] propanam de;, = 26.
(2S) - N- ( 5- i sopPBfazelidinglphenytenetamide;) - 2. [ 4- ( 3- net hyl - 2- oxo- 1

I(anSSjaEO{ ﬂ%?ﬁg%ﬁk‘;&?’éﬁeny?&?&%%@ 21@'@?88@?’1 %[ogot hi azol - 2-yl ) propanam de;

(2523R) ,. 1[04 ( 1m1dazo11d1n§rl)1r)1henyl]propanam1de
acetyl am no) phen N (5-iso0 3-thiazol - 2-yl') propanam de;
29. 2-[ 4- (&etl m %FBPF@HXAH] gﬂll @T%ﬂbgﬂﬁjﬁ’( nlet@lltzh?’éf’z& 2-yl ) propanani de;

30. (29)-2- {“iﬂ@%@@%ﬁﬁ}%ﬂ?ﬁb&%ﬂaﬂﬁh&he”y'} -N-(5-isopropyl -1, 3-thiazol -2-

yl ) propanani de;

(2R)-2-{4- [Z(GQTOZS))NE(eri@dSpfbﬁﬁm hetfiploday)-2 J4-(Sniesiop2oma-1-1, 3- t hi azol - 2-
}/I ) pr opanani de; .2 éél (am nocar bonyl ) am no] phenyl }
N (5-i sopropymudazghﬂlm’ ksnyHpropanastidganan de;
15 27. (28)-2-[4-(acetylamino)phenyl]-N-(5-isopropyl-1,3-thiazol-2-yl)propanamide;
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. (2S)-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-(5-isopropyl-1,3-thiazol-2-
yl)propanamide;
33. 2-{4-[(aminocarbonyl)amino]phenyl}-N-(5-isopropyl-1,3-thiazol-2-yl)acetamide;
25 34. (2S)-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} phenyl)glycinamide;
38. N-(4-{(1S)-2-[(5-isopropyl-1,3-thiazol-2-yl)amino]-1-methyl-2-
30 oxoethyl}phenyl)nicotinamide;



33. 2- {4-[(am nocarbonyl)amn no] phenyl }

-N-(5-isopropyl -1, 3-thi azol - 2-yl )acetam de; 25 34.

(ES) 2- [ aWOgBmesbam no) phenyl ] - N- (5-i sopropyl -1, 3-t hi azol PETWHPYpOTIRANAM de;
(2R)-2-[4- (gl ycyl am no) phenyl ] - N- (5-1i soﬂ)]r opyl -1, 3-t hi azol - 2-yl ) pr opanam de;
gs 2-[4- (gl ycyl am no) phenyl] -N(5-isopropyl -1, 3-thiazol -2-yl)propanan de;

N-1-(4-{2- [395-1\[-?40{J(tlﬁmw-[(i-ﬂ@ptd}iyal,GLthﬁxzyll-z-gr)mnnio}-Z—mxthylt-hyI } phenyl ) gl yci nani
de; 38. N (4-{ 5-1sopraopyl -1, 3-thiazol -2-yl)am no] - 1- net hyl -2 30
oxoet hyl }phenyblxyfﬁh Phqiilé[ laetmami@s/ 008365 PCT/ EP02/ 07289 11 39.

N (4 (10 4 o Lo Gtk WA Rk P oy -2 oxoet iyl )

N-(4-{2-[(5- '%QBétﬁﬁ)}bhehyﬁnﬂ‘cbummﬂcZ yI )am no] 1 net hyl - 2-
oxoet hyl } phenyl )ni coti nam de; 5 41

S) - 2- [ ( 5- 1 93profAClS)3-[(hiseprsipybl 9rt;1@m1r%yl)¢mweﬂﬂ;metbylo&o et hyl }
phenyl ) pyri di ne- gt clg ﬁ I8 e-?-ca box o
N- (4-{ (1R) - 2- [F8PY B%@Pm_ -2 IALDOXAMIIC | Y ami no] - 1 - met hyl - 2-

oxoet hyl } pheny. X@){(l‘K}lllRSZSdf)%ﬂil@i%ﬂﬁola%@ammo] -1-methyl-2-
N-(4-{2-[(5-1sopropyl-1,3-thiazol-2-yl)amno]-1-nethyl-2 10

oxoet hyl }phenﬁxp@yi}ghml)pmnﬁamrhoaémlcba

2;& Soizzim[ f:le 3I ﬁ}&{ Ké)}(f& %?ﬁro{o&l F%?hlazol&l})fl? 8}1-1-%{6?121%9-922 hyl'} phenyl) pyridi ne-2-

S) - 2- [(1]% | SOPrRBYhy R pRerdypAddihe2- déh:)o%ﬁinﬂlél 1-met hyl - 2-

oxoet hyl } phenyl )i soni coti'nam de;

N (4-{(1R) 42 [N-54-|{2d(ﬁ’ spyropyl; B3ftlniaaﬂ&-yltanynyh%or«s@qthal}pﬂﬁlm&)pyrzhne -2-
oxoet hyl } pheny] SOﬂlé)Otl nam de; 47.

N-(4-{2-[(5-i BV, 3- t hi azol - 2-yl ) ani no] - 1- net hyl - 2- oxoet hyl }
phenyl )i Soruscqtﬂ(@%msé%[(ﬁs rp%é(ﬁ‘l 3-thiazol-2-yhaminol.1-meth 1-2-

{2-[ (5-1sopropyl 3-thiazo jam no] - 2-oxoet hyl } phenyl )i soni coti nam de.
20 The corrpoumeﬂwl}bhenmh)hwn(cb)mamidpzact of the invention, may be obtai ned

b
angoﬁagcgf%p Otﬁgﬁn-ﬁg i]?()ﬁflgc%)%f)yqq fthazopa-y?)alrn?r?cﬁr O%h %‘23 thiazole with a

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.
20
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 (1IT)
Ry

R al)
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 (Ie), may
be obtained by a process comprising:

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



RO O~1R (lIIl) wherein Rand R are as above defined and R is hydroxy
or a suitable leaving group 25 and, optionally, converting theminto

phar macewpaalbssenccept abl e salts thereof. AlternativelypcrhPovenpgounds of
formula (1) wherein R is a group of forgula (Ile), may be obtained by a
process conprising: a') when R3 is other than am no, reacting a conmpound of
formula (N WO 03/008365 PCT/EP02/07289 12 NH N H3C\(1V) HRH3C wth
a conmpound of formula (V) R3-COX (V) wherein R and R3 are as above defined
and X is hydroxy or a suitable |eaving group;_ 5 aNH,when R3 is ami no,
reacting a conmpound of formula (1V) with po um cyanate; and,
optionally, converting the conpoynds @ for (I') thus obtained in any
one of steps a') or a&q jnto macelt i catdy Accept abl g,salts thereof.
The above process is a I p S Wl ch can be caxﬁped out according
to well 10 known nmet hods KnownS'n tEe ar The reaction between

2-am no-5-isopropyl -1, 3-Hhggcazol e with the'tonpound of formula (I111)
wherein R is hydroxy can’be carried out in the presence of a coupling

agent such i arbodiimde, i.e.,
1,3-dicycld%@@?ﬁ%%%g%gﬁﬁﬁ?ggaaﬁy - diisopropyl carbodiim de,

1- (3-di net hyl am nopr opyl ) - 3- et hyl caRadaldDXm (&) N 15 cycl ohexyl carbodii m de,
or N -nmethyl-polystirene, optionally. in the presence of a. tertiary base
such as tr i@hmmwa Nepe ePOYeAAIBRG Mt 15 RIrexy Sopfeiahicdearyissroms,
pyri di ne or_.di 1 t - I e i i .
227G Ser uF AR 4878, Relne) XahpERIeer FOBEQT) D BT e

t ance, aceta
and, optionally, converting the compounds of formula (I) thus obtained in any one of

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
(II) 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, i.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  chloroformate in the presence of a tertiary base such as triethylamine, N,N-

diisopropylethylamine or pyridine.



di chl oronet hane, chloroform tetrahydrofuran, diethyl ether, 1,4-dioxane,
acetonitrile, 20 toluene or N, N-dinethylformam de, at a tenperature

rangi ng fwormsassed - 10C to reflux, preferably from OC to POBMPIEONET at ur e,
and for a suitable tine, i.e., fromabo 30 mnutes to about 8 days.
Alternatively, this sanme reaction nmay be also carried out according to a
m xed anhydride nethod, that is by using an al kyl chlorofornmate such as
et hyl, isobutyl or isopropyl 25 chloroformate in the presence of a
tertiary bakleo shisheasionris eatriddaoitnia, a Myikiblasolseprsuply|ast foyl iastame, ¢oluene,

pyri di ne. 3/ 008365 PCT/ EP02/ 0728 13 Al so .this.reaction is.carried out
r Ut o PR HHO RS, gt drefaie acirenis B GHR b GHERaRE,
chl or of or mN,;\gaﬁ,?elimgfo%%%; acgt Qé}h%erréﬂlf‘e A ghdYVhoft Bebut 13cbcditgXafen o

N, N-di met hyl T ormam-de, at a tenperature ranging from about -30C to room

t enper at ur eemperdtuee.r eact i on bet ween 2-am no-5-isopropyl -1, 3-thiazole with

the conmpound of formula (LI1) wherein R, is.a suitable |eavin roup, for
1Gcih dpr ol

i nstancé a H EadiondesHeenc 2amiee-asopreyl- igzpler With Heecomppoyn ary
base such t i ethyham, ne; [ ' VA LA a
ot tabl e sqrDbipabiATE Wiy Mg BRO M SN ALNABgarPoBY bl b0 it

chl or of or mouliie tHeypresshbe of a tatinmthade edolr @rtriethgkirdm, N, N-diisopropylethylamine

N, N-di met hyl forram de, at _a_ 10 tenperature ranging fromabout -10C to
reflux. AcclrRTiNG ona2 uielle rdveshisyeh e rtthids aqetaie,; ilnene: dighloggraethitseess

for prepar i@?qr%ﬁ%n gl%ﬁg,f }4?1‘3?, V’gﬁtﬁé r ?%?@aﬁ‘l écle%)ngﬁlecﬁr I(Iil\ﬁgingéﬁlyl%%ﬁd%g af e

conpounds of tornul ydroxy of a ogen at om

preferapl y ehpekivaeranghglftonh sbailteB0°Cito réfex. skill ed man that the am dation
reaction according to step a') of the process . is carried Qut in an
anal ogous fAeerding toatnreksrred fmbodiment pf the anveptonfthe grepgsafor mrepariggdhe he

Cooe ¢ AP . SN b R B

above. As reparati o ormil a

wher ei n R3 wigerbBtR Y hydr@6carratialepeh @tosi, efdraply dhgorfiel f or med by reacting the
derivative of formula (1V) with acetyl 20 chloride (V) or, possibly, with
anal ogous acyl ating agents thereof, e.g. acetic anhydride. The reaction

oceur’, 11 115 RLSPRT RS udy b RAL s RSBy RS #7801 e
di et hyl am ngo@Rh ¥Sdakfi®néut ih 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 example, 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, e.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.



a suitable solvent such as ethylacetate, dichloronethane, tetrahydrofuran
or acetonitrile, at a tenperature ranging fromOC to roomtenperature. 25
Wt hin t woosnpssehds of formula (V), X is hydroxy or a suiPCahlire2/0rsyi ng
group such as, for instance, a hal ogen. atom Preferably, X is hydroxy or a
chlorine atom As per step a") of the process, the internedi ate conpound of
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met hods for preparing ureido 30 derivatives [conpounds of formula (1) with
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out according to conventional nethods. 5 The starting
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obt ai ned according to kpown. net hod or instance as reported.in th
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6, 6-di met hyl -5 ¢- dl axaspir - Eg% kdhaPstioli@bl e sol vent such
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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
prepared by reacting the above compounds 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-chlorobutyryl 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.

25
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



from150 Cto 200 C. 20 According to another alternative nethod, these
conpounds can be prepared by reacting the conpounds of fornmula (VI) with
4- chl or obwOyBI836h! ori de in a suitable solvent such as cRCOEPHDOTIBY

di chl oronet hane, N, N-di net hyl acetam de gt room tenperature and,
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formul a (Vithe Wbthpowds b goaailh iy kihefedi Rr isliyiroxy, R isH destiribab beoveandét such
as chlorof ormor dichl oronethane, at a tenperature ranging fromOC to room

t enper at ur & agrdup Slisen be prappred Py aNTeeeSHEMNPHIRS sodi um phosphat e thus

affording the conpounds of far I B Rl LRedi, above H
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phosphate thus affording the compounds of formula (VII) wherein R is as described

above

H o~ ~Cl

N
. (7§

HO (Vi)
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[5.4.0Jundec-7-ene at room temperature.

20  The compounds of formula (II) wherein R’ is hydroxy, R is as described above, R; isa
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



or in the presence of an organic base such as

1, 5-di azabi cycl o[ 4. 3. 0] non-5-ene or 1, 8-di azabi cycl o[ 5. 4. 0] undec-7-ene at
room t enp®0aB0s365s 20 The conpounds of formula (111) wherePQTRP02/8728ydr oxy,
R is as described above, R is a gr oup, (IId) and R2 is hydrogen can be
prepared by a process conprising: a) convertlng t he conpounds of formula
(VI) wherein Ris as described above, into the correspondi ng nethyl ester
derivatives (M 11) wherein Ris as described above, by follow ng
conventional methods WO 03/008365 PCT/EPQ2/QMNH89 16 NH2 O/ 1 MeO (VI11)
R b) by reacting the conpounds of for I11) wherein Ris as descri bed
above with chloroethylisocyanateQin a bl e solvent such as chloroform
di chl oronet hane, tetrahydrofuran, ane, at a tenperature ranging
from about OC to room 5 tenperat ure; hus affor@qu the conpounds of
fornmula (1X) wherein Ris as M&3cribed above i O1 OMO (IX) Rc)
by cyclizing the conpounds of fornuld?(IX) in the presence of a suitable

b h t i
R TR ol SR T M ot
1, 5- di azabi cyglol 4, R 6 M labib: S1haZaN &Y ehigfororn, Qitoemetee at

roomterrperature |ng e conpounds of formula (X) wherein Ris
as described ahvaugdrblfuran: 1~4 d@)d‘dﬂe at a temperature ranging from about 0°C to room

5 temperature, thus affording the compounds of formula (IX) wherein R is as

described above
H\/\CI
9) O
MeO (IX)
R

¢) 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 1,3-
diazabicyclo[5.4.0Jundec-7-ene at room temperature, thus affording the compounds

of formula (X) wherein R is as described above

0
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.



O~ 1 M0 (X) Rd) and by hydrolyzing the conpounds of formula (X) with a
base such as potassiumor 15 sodi um carbonate or potassium or sodi um or

| 'ithium woranes3és n a suitabl e solvent such as a wat er - neCha®o/ 01289

wat er -t et rahydr of uran m xtures, at room.tenperature. WO 03/ 008365

PCT/ EPO2/ 07289 17 The conpounds of forrmula (I111) wherein R is hydroxy, R
is as described above, Rl is a group of forrmula (11d) and R2 is an al kyl
group can be prepared by a process conprising: a) reacting the conpounds
of for nul aTh&Xtombdunds b€ feampoiyiwhefeid R inHydraxy R inkedescnbedrbove Rl iRyl and
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OYNN O~1 M0 (Xl I) RDb) hydrolyzing the conmpounds of fornmula (Xl1)
with a base such as potassi um or x8di um carBhate or pot assi um or sodi um

or lithiumhydrate in a sujtabl al.v : 2 Tl
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descri bed ~ abdiwethpiformanpledatrastemperare xengins Temabsiai - - 1008 SIREEe, for

I nstance pr eDt%lrlse gffgrsding the compounds of formula (XII) wherein R and R are as described

10 above

R
N

Xy

MeO (Xir)
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 () wherein R is as described above and R, is a group (IIc)

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

above with 2,2-dimethy1—4-oxo-1,3-dioxolane-S-acetaldehyde, for instance prepared as
described in Tetrahedron Lett., 39, (1998), 5313-5316, in the presence of
20  sodiumcyanoborohydride or (Polystyrylmethyl)trimethylammonium 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 (XIII) wherein R is as described above



described in Tetrahedron Lett., 39, (1998), 5313-5316, in the presence of
20 sodi unctyanobor ohydri de or (Polystyrylnethyl)trinethyl anmoni um

cyanobor oWpdsioes36s i n a suitabl e solvent such as glacial aeewiEPozei289 or
trifluoroethanol, at roomtenperature. ..The conpounds of fornula (1V)
wherein Ris as described above can be prepared by a process conprising:
25 a) reacting the conpounds of forrmula (XII1) wherein Ris as described
above WO 03/008365 PCT/EP02/07289 18 H NYOHO/ (XIII) Rwth

5-i sopropyl - 2-am no- 1, 3-t hi azol e, prepﬁked y conventional nethods, in the
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fornmula (X1V) wherein RHOs asy desCribed above H a NXY¥) SNOXIV H () R
b) and hydrolyzing the conpoufds of formula (XIV) in acidic medium for
|?ﬁtanre in the presence of hydrochloric acid or sulphuric acid in

et hano or r | f
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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 to about 12 hours.

" The reaction according to the above step a) occurs in a suitable solvent such as, for
instance, dichloromethane, chloroform, tetrahydrofuran, 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 corresponding acyl chloride
derivatives with thionyl chloride or oxalyl chloride in a suitable solvent such as toluene,
dichloromethane, tetrahydrofuran, ethyl acetate, at a temperature 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



derivatives wth thionyl chloride or oxalyl chloride in a suitable sol vent
such as toluene, dichloronethane, tetrahydrofuran, ethyl acetate, at a

t enper at LWwe osass3shg from about 20 OC to room t enperat ure &ROW/HPY2/07289
subsequently reacting themwth 5-isopq9py|-2-anino- 1,3-thiazole in the
presence of a suitable base such as triéethylamne, N nethyl norpholine,

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

et hyl acet ate, dichl oromnethane, tetrahydrofuran, acetonitrile,
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about 12 hours. 5 The conmpounds of fornmula (I11) wherein R is a | eaving
group are conveniently prepared according to known nethods by starting

fromthe cgrrespondi,ng.carhb ' 1 o ' [ d
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accor di ng deriatneseftfoumah (WH vhetn Rows e®gdr i ng acyl halides. This
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t enper at ur angihg 15 fromOC to reflux. Also the conpoun? g& foromul a
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reacting 2-am.no-5-jisopropyl:1, 3:t.hiazole wth C I
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known neth roma of the above, it is clear to the skilled nman that
when pr epadichtprotethemsypotmatgdrofuran, 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 (VIII).

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



of formula (1) according to any one of the aforenentioned process variants,
optional 25 functional groups within the starting materials or the
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conventional techniques, is within the scope of the present invention.
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conpounds of formula (1) are also useful in the treatment of other cell
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, €.g. mammary
carcinoma, lung carcinoma, bladder carcinoma, colon carcinoma, ovary and endometrial
20 tumors, sarcomas, e.g. soft tissue and bone sarcomas, and the hematological
malignancies such as, e.g., leukemias.
Tn 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,
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When the number of compounds to be tested became consistent, the need Afor 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
20  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.

25  Inhibition assay of cdk2/Cyclin A activity
Kinase reaction: 4 microM in house biotinylated histone HI1 (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 HCI1 10 mM pH 7.5,
MgCl, 10 mM, DTT 7.5 mM + 0.2 mg/ml BSA) were added to each well of 2 96 U

30  bottom. After 30 min at r.t. incubation, reaction was stopped by 100 microl PBS + 32



measured in a scintillation counter. 25 Inhibition assay of cdk2/Cyclin A
activity Kinase reaction: 4 mcroM in house biotinylated histone HL (Si gma
# H 5505)wovabetssat e, 10 mi croM ATP (0.1 mcroC P33gamaPATHEPI2/47289 ng
cdk2/Cyclin A conplex, inhibitor in a fjinal volume of 30 mcrol buffer
(TRRS HO 10 MM pH 7.5, WA 2 10 nM 7.5 MM+ 0.2 ng/m BSA) were
added to each well of a 96 U 30 bottom After 30 mn at r.t. incubation,
reaction was stopped by 100 mcrol PBS + 32 WD 03/ 008365 PCT/ EP02/ 07289 22
mM EDTA + @M %DTA t100.1% I8Hon- 35000 miﬂOoMo@dM AEBntanitaining 1 meSBAAEadS.
Then a volunme of 110 microl is transferre 8 Ci Optiplate. After 20 mn.
i ncubat i onTh@TaSQmeeroﬁtléOgéﬁphﬁéfaniﬁgeﬁlﬁ BPl8M s were added to al | ow
statificatiqn beads I unewbef ore
radloactlvﬁﬁﬁ Qéng%dﬂ? a9°é§§tﬁ éﬁﬁeHO?ﬁgfﬁﬂggﬁgngﬁgegg?gyﬁlnatlon
i nhi bi tor Sst\ﬁﬁﬁ@atfbﬁsifecféa@et todihk ftep emthe:pllateemdr lat stand 4rtang befofermdioadivgyls t o
10 mcroM Experinental data were analyzed by the conputer program
G aphPasl Pcolmtmgsmﬂly'lquecﬁlmjﬂn%ﬂ‘@ﬁ%t er |ogistic equation: =
bott om+(t op-bot.t om +10! I | ap I rithm
of the i nhmgﬁ-@%w&é% ‘éﬁ g %%96 i eg ?[egl)fégﬁ&slg c%@%‘l?r gfriogssgétn%ﬁlgo?tg %m and
goes to top g5 hoal e ngibRM Emeﬂm dum&cafa/aﬁmqmmbﬁtﬁammpmmngm hod:
Reaction was carried out in buffer (10 MM Tris, pH 7.5, 10 M 15 Md 2, .
0.2 my/m BBAphPAd Brigivi uSIE the fovr perameier 0ZStnRa@ALHe, hi stone and ATP
(constant ratjo of oId y eaction was stopped wi th EDTA
and the sé(bs‘?qﬁé’f‘b( qﬂp@ﬁﬁiﬁﬂbﬁ%ﬁﬁgﬁs}d& (Multiscreen 96 well plates
from Mhl i RAER) x is Mhd ﬁfgaﬁﬁﬁ@@ﬁ it it Rgncenfiation) |yt issthe aespopsegtyestams et r ead
on a top counter. Control (time zero) for each ATP and histone
concentratbonmnwaégn&d@dﬂewﬁhZGMEwpéﬁ #ent al design: Reaction velocities
are neasured at different four ATP, substrate (histone) and inhibitor
concentrations. An 80-point concentration matrix was designed around the
respectiveﬁgg%] /¥Rt Aat e Kmval ues, and the inhibitor 1C50 values (0.3,
t he K

1, 3, 9 fol mor |1 C50 values). A prelimnary tinme course experl nent
in the 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
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CyclinE activity Kinase reaction: 10 microMin

(0.3 mcroCG P33ganma- ATP), 4 ng GST-Cyclin E/ Cdk2 conplex, inhibitor

final vél uh@datg@ﬁpq‘ﬁltétltﬂ buffer (TRIS HO 10 nM pH 7.

DIT 7.5 MM+ 0.2 ng/mM BSA) were added to each well of a 96 U bottom

After 60 min at r.t. incubation, reaction was stopped by 100 m crol PBS +
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Inhibition assay of cdk2/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 E/Cdk2

“complex, inhibitor in a final volume of 30 microl buffer (TRIS HCl 10 mM pH 7.5,

MgCl, 10 mM, DTIT 7.5 mM + 0.2 mg/ml BSA) were added to each well ofa96 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 5SM CsCl were added to allow
statification of beads to the top of the plate and let stand 4 hours before radioactivity
counting in the Top-Count instrument

IC50 determination: see above

Inhibition assay of cdk1/Cyclin B1 activity

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 +

random nmechani sn) using the conplete data set (80 points):

i ndi ng d substrate and

5, 15'|ng12 10 MM



counting in the Top-Count instrunent |1C50 determ nation: see above

I nhi bition assay of cdkl/Cyclin Bl activity 25 Kinase reaction: 4 microMin
house bi oworeglessexd hi stone HL (Sigma # H 5505) substrat e pCZEPIZ/CT26M ATP
(0.2 mcroC P33gamma-ATP), 3 ng cdkl/CygclinB conplex, inhibitor in a
final volunme of 30 mcrol buffer (TRRS HAJ 10 mMMpH 7.5, MyCl2 10 mM DIT
7.5 MM+ 0.2 ng/mM BSA) were added to each well of a 96 U bottom After 20
mn at r.t. incubation, reaction was stopped by 100 mcrol PBS + 32 nM EDTA
+ WD 03/ 008365 TRGH ER02/HOF@BDicraM ATR Y6ofitaining 1 Xag SBA-besd) Thire » yMunErof
containing 1 ng SPA beads. Then a volunme of 110 microl is transferred to
Opt i pl at e. 119 magrobig tispsferredhto BRERIYS for substrate capture, 100 microl 5M
CsCl were ed.to al . td £ i f t

Opt i pl at e A PabaPkioR S bR Larg L ORTRER SR CRC B e SRl e
Top- Count  kRGHEMBANDE HedY t6lether wpnaf ithe:Omtidata bande let | stndi4t howrsabefare of
cdk5/ p25 activity The inhibition assay of cdk5/p25 activity was performed
accor di fig raiedssvitreuwniingdn thed opreewe e1stumeRlase reacti on: 10 m cr oM

bi oti nyl at L,stone Hl (Si # H 5505) substrate, 30 mcroM ATP (0.3
ni cr oCl PBMW%%‘%%SI p25 conplex, inhibitor in a final volunme
of 30 mcrol buffer (TRS HOJO 10 MM pH 7.5, MyC12 10 M DIT 7.5 mM+ 0.2

mg/ M BSA) were added to each well of a 96 U bottom After 30 min at r.t.
15 i ncubat lohibiti@aassay of edlcS/BEDpIBdtYoy 100 microl PBS + 32 mM EDTA + 0. 1%

110" i cor ol 18 Ehipiienl BPLAT CRCpET APl Wy palPipp hiBRS, 1 RNEAYE T ©f

substrgpe E@&gwl_e, 100 microl SM CsCl were added to allow statification of
beads to the top of the plate and |l et stand 4 _hours before radioactiyvjty

20 count i ngihasetreactiomp-1GonisroM riyetimieed histawsot hdbwis hal-Pom) SoEals
I nhibi tion assay Ap (54T P2 RhunPEAITY), 1% ng CDK5/p25 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.
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 5M CsCl 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/Cyclin 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 inhibitor 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.



Ki nase reaction: 0,4 uM m croM nouse GST-Rb (769-921) (# sc-4112 from Sant a
25 Cruz) substrate, 10 mcroM ATP (0.5 m croG P33ganma-ATP), 100 ng of
bacul ovi rei® 03eeg3pessed GST- cdk4/ GST- CyclinD, suitabl e comcempoabizens of
inhibitor in a final volume of 50 mcrol buffer (TRIS HO 10 nM pH 7.5,
Mmd2 10 MM 7.5 MM DTT+ 0.2 ng/ nm BSA] were added to each well of a 96 U
bottomwell plate. After 40 min. at 37C incubation, reaction was stopped
by 20 microl EDTA 120 mM WO 03/008365 PCT/ EP02/ 07289 25 Capture: 60

m crol V\Br@a@%@nsé ahicesl Eenreatiredeldmt @chMivdll BcMetiSoleat @late, cloatllayw

substrate brnding to phosphocellulose filter. Pl aﬁes wgr(g t hen V\%ﬁg@ 3
tinmes witrsub§tate hindingl tovioppiopslutesenterr Rlates weers thepdyasiedy sy n
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determ nation: See above G ven the above inhibition assays, the.c ounds
of formul saddtd and >TPhiabelad &bt fragment gvas dlstecied dyi Tadigagtivaly Cognting iy g piop- c dk

inhibitory_ activity. an exanpl e, when tested agai nst cdk2/cyclin A the
repr esent a@?%l@gﬂ%ﬁﬂﬁg of the invention

(2S) - 2- [ 4- (apetvdRHane) PR aYdde N- (5-i sopropyl -1, 3-thi azol - 2-yl ) propanani de
showed an Thhibltory activity, expressed as |1C50, of 11 nM Surprisingly,
the said inhibitory activity resulted to be markedly superior than that of

a 15 very _clos rior .art. conmpound sed for. c i :
fact, \\//\he%G%"égt @Bpablgfj%ilﬁé‘i’lt](‘?&k F%ﬂ?c itlil%u compeurids Gl yafraleggro?gg?qlﬁﬁezmgggpound
N (1 P! Rflaho doldierRhrabnid dadniidinbaativbant no) phenyl ] acet am de of W0

01/ 143 (see exanple 4, bridging paragraph on pages 32, 33 of the sane),
showed an AEaf exahple, whed kBted MeaidsiotdkdfoyelapAe herreptessptativg seBwAMNG of thie

[ tion,, el - 1 -1, 3-thi | - 20 . :
o oyl S i SRBS SRy BhE AT Sttt b= herreatd
agai nst  cgded/ Yiyaﬁlfiﬁltﬂﬁﬁbtysaicmib%xmﬁé@% ICswreri vt activity. So far, the

novel conpounds o e rnvention are unexpectedly endowed with a cdk
i nhi bi t or ySagtisiiglyy tisi gind fnhitstoty gethiigyhresulted s be markedly supstier baedhatgffor art

conmpounds of WD 01/14353 and are t articul arly adv e '
t hreTP apys aggyrfggsepplbicpr, b cqmpgund, usecﬁ] $or Qomparatlve pur\;l)oses. ﬁ{"tfﬁ% WHeh tdstéd
against cdk2/cyclin A as formerly reported, the compound N-(5-isopropyl-1,3-thiazol-2-

y1)-2-[4-(acetylamino)phenyl]acetamide of WO 01/14353 (see example 4, bridging

paragraph on pages 32, 33 of the same), showed an ICsq value of 110 nM.

Another representative compound of the invention, namely N-(5-isopropyl-1,3-thiazol-
20 2-yl)-2-[4-(2-oxo-1-pirrolidinyl)phenyl]acetamide ~ showed, when tested against

cdc2/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 in 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, e.g., leukemias.

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



25 disorders associated with an altered cell cycle dependent kinase
activity. By restricting the unregul ated proliferation of tunor cells, the
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pat hway i nH}aﬁﬁr’é‘?‘%ﬁgpé%tle?sec‘f}%‘ggoﬁsnW:I%F?rgsreslf'h%{lt%sr %gé‘i}se ?%’%%#P%’?té% tglgt ulin

bi ndi n aggﬂ,&,& ' ADITBRE S¥esits, ARBIGKRIBEARE dnki-dnglugbndsiy s,
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such as, for instance, exe tane, . forpestan anast 0). @:1: r e,
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encapsul at %ﬂmﬁ@a@%ﬁ&’ topBiorhdas BHRIALAE Rphisdffhadal iMEBitoB U he URL | ne
e. q,

gl ycosi des, okxofubicin, idarubicin, epirubicin, etoposide, .
navel bi ne, As abkastplacthe coampoopdsatf the iovenpioatdan beeadminisipsed HecRBERRR e,

cel ecoxi b, tanoxifen, raloxifen, Sugen 20 SU-5416 ugen 6
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conpounds 0O RIS ' o _
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.



invention within the dosage range descri bed bel ow and the ot her
pharmaceutically active agent within the approved dosage range. 25
Conmpoundswofo3fes3nul a (1) may be used sequentially w th kneaem/Eeatdrsncer
agents when a conbination fornulationzgs i nappropriate. The conpounds of
formula (1) of the present invention, suitable for admnistration to a
mammal , e.g., to humans, can be adm nistered by the usual routes and the
dosage | evel 30 depends upon the age, weight, conditions of the patient
and admi ni el @lahle, I 9ehieabl\@oBBE0NRPET RCTIEPORNDISIBOIoN G FEOMPREMDIOE, a
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coat ed t abygfiy, in! theUbn I16ts] eAsules, Sigauspdinsimatel tabletsaliqyidi selutivas fosr m
supposi tories; parenterally, e.g., intranuscularl y1 or throughintravenous
and/ or 5 ntsuapénsmak; weetbllyrini the famisHaposiipes PRERISHY, F 8 IRMUSHR B & ent
invention al so.incl udes roaceut | Il QRS HERBPHASdidY a conpound
of formul a ql}ghd?“%{’eﬁﬂ%%gg’éﬁ?l%aﬁc gﬂélc/:ogg%?%mnteﬂ% t°thereof In association

with a pha’%ﬂ@ﬁ;ﬁ@éeh@ alnb¥ntRmc aRbaduds cppirenteutichl compayitibes aougrisingr aor a
di luent. 10 The pharmaceutical conpositions cont ai ni ng t he cogggoun(%s of the

i nventi on eomparsdaiil fprmplec@need phemmangiticlly arceniahle salF hrtedfJaLssorpiore
dm ni st d. i i tab h t.] £ : lid
oral 1 or mowihy REBRAEHCA S geRREP T PP e ey v o8 a e B1IE

| act osg, dgﬁé féﬂa%ﬁlaé@cﬁﬁbl%aﬁﬂsitﬁﬁ@é&ﬁﬁmngehé ¢drasendeof the smvantion e upatllyt 0 15
starch; lu ants, e.g., silica, talc, stearic acid, .nagnesi um or. @I cium

stearate, prghed polopengybenenaonat omsthods nand garggafmanistereg. 0 o oW
arabi c gum_ gel atine . nethyl cellul ose, carboxynethyl cellul ose or polyvinyl
pyrroli dOnBIElarH’iag‘?‘Wt"%]gﬁogPi ng agents, e.g., starch, alginic acid, alginates

or sodi um gtALeh LY ARl &R odf Famsena) Rentins togdisr wily eist uétve; comppendner s;
wetting agents such as lecithin, polysorbates, |aurylsulphates; 20 and, in
general, ndiluémsicg.anattqseadextoast cgodarasy, piraese vallyosss caft s} yPiAto

e ot s A el B B AR PEpe Al
granul ati n%olyret?@ie%t | diholS UGRRding agents, e.g, starches, arabic gum, gelatine
- methylcellulose, 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, methylcellulose, carboxymethylcellulose, or polyvinyl

30  alcohol.



coating, or filmcoating processes. The liquid dispersions for oral

adm nistration may be, e.g., syrups, enulsions and 25 suspensions. As an
exanpl e, wb@#3®ya3aps nmay contain, as carrier, saccharose oPCTaPohenese wth
gl ycerine and/or mannitol and sorbitol .. The suspensi ons and the emul sions
may contain, as exanples of carriers, ﬁﬁtural gum agar, sodium al gi nate,
pectin, methylcellul ose, carboxymethylcellulose, or polyvinyl 30 alcohol.
WO 03/ 008365 PCT/ EP02/ 07289 28 The suspension or solutions for

I Nt ramus c U@ suspdrdfoinl S uts ﬁﬁﬁhﬁarﬁuschhgﬂtjbr&mnmmdy dohtain, degethee welbrthound, a
pharmaceutically acceptable carrjer sterile water, olive 0|I et hyl

ol eat e, gl3ctivk sompownd, pbpyieesidicail X/é@ﬂepﬁhkf cqrfiety e r SiCValEH °88P S1h npunt
of i docaﬁﬁ}{e} B%gt%gfgw 3 Is%gg tiro}gf?engo 1 &Jl Tipraekiddd ay e0R4bie IafioRkt iopns or

i nfusi ons erl water Or preferably they

maybe in tﬁl@ocfaﬁllé%},&focﬁlbﬁﬂgl e, aqueous, isot on| c, saline solutions or they
may contain propylene glycol as a carrier. The suppositories mi¥ %&T ai n,
t oget hey Wb selhieorcior mtray@n@wmcuanqommﬁﬁ%ﬁtm%Fwamaé%é;?@%’& S'CHfrier,

Fariy ol dwaet b el Ty By R of SR FRISEED, AR, SR ons 10

illustrati &gthwﬁl ﬁp&%ﬁtprbﬁwﬁﬁtglwl adh EdFet posing any limtation to it,

the foll owm ng exahpl es are now gi ven. 15 Exanple 1 Preparation of
2- ami no- 5- irh@pmpyoyﬂterﬂqs&n@WcM&)n,etogeth@t\Wh lﬂlﬂ%cﬂléfp &@WG@‘{) 2 pharmacguiacaliyy)

was di ssolved in 15 of 1,4-di o tion
2% v/ v of BFCSAR ‘iaﬁn% 8- GRLGh BY spaerSﬁ%%ge{:}e ergl nsgm(?@}@#hgsoﬁ‘lﬁﬁlure

was nai ta'agg,qj Lol Qi RN OF REMRG. under stirring for 2 hours, then 20
2.83 gI1 37.f mgrgﬁe)s o? thiourea and 5 ml of ethanol were added. After 6

hours at room tenperature the solution was evaporat ed to dryness, the

resi due was, dissolv in. Cl2 d the uct

hydr ochl or Wlﬂa@ie&‘mf’ﬁgeﬁeéﬁlﬁﬁﬁéng é’f(e% ’ove‘{l‘s%}iﬁ((%:dt 8§1ﬁg aeﬁ,ﬁlg](géﬂ\gg%m um
hydrate ang SXUrmshiad «f848hs are now given.

15 Example 1
Preparation of 2-amino-5-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-aminophenyl)propanoic acid




w th CH2C12. The organi ¢ phase was dried over sodi um sul phate and
evapor ated under 25 vacuum The residue was chromatographed on a silica gel
col urm, ewotosfgs3es th cycl ohexane-ethyl acetate to give 1. PCy/Ep420%299 el d) of
the title conpound. 1H NWR (DVSO-d6) S ppm 6.6 (s, 2H, NH2); 6.58 (s, 1H,
thiazole CH: 2.9 (m 1H,  CHWe2); 1.18(s, 3H, MeCHVe); 1.17 (s, 3H,
MeCHWe). 30 Exanple 2 2-(4-am nophenyl ) propanoi c acid WO 03/ 008365
PCT/ EPO2/ 07289 29 10 g (0.05 nol) of 2-(4-nitrophenyl)propanoic acid were
g:c SISDS} \C/:eg O/]()’lg 20.03 m@f ?i_ﬁ-ﬁitryasbherﬁﬂ)pmamic avid vi€¥e dissolyéd mea tiatate ofridmd. 65 ¢
_ o wer e added. e mxture was_ S ' dto d enat j on
ESI f f F'[ ZthOMEFtSf and llrQﬂ)oIiiﬂ ?%Wﬁ@aﬁ‘?llﬂné.o-%f g@?gmg‘g%@gg,ﬁgﬁ?%ﬁ%gﬁmﬁﬁée 3%%‘ al683t
y filtration. el.it.e t % nd the
(e compuanitaads chyfesifibach PRJRl AF3 RABPHEALEN WpRte o e
ESI (+) Mephtafiod 68 thd QRalybby ifilttidiMeh CHIRO, WezmetBMBO- W) cyponated, O8le6. 71
(2d, 4H, CHphenyl, J=7.1 Hz), 3.76 (q, 1H CH M, J=7.6 Hz 1. }d, 3H,
CH3, 7.% HzenumOar@ theplitee gommndzweﬂcafﬁﬁaﬂtﬁsq%éfm)"fﬂt?fp%thP?Jmé)chg?agg %
(2R)-2-(4- an?élgophenyl )propionic acid To 4.34 g of
2- (4- ani noffi€hyl ) propanoi ¢ acid, 26 ml of water and 3.94g of L-(+)-
tartaric aggf-yeI$ REAed(100)arR)ture was heated at 80C under stirring

until conplete” 15 solution. Heating was then stopped and th t] d
t 0 spont anEddSVR @66IMHaf DMSO-24) pemr €.089. 4 @dof’fﬁf)@%l’l%ﬁ@o J’Fe'zjﬁ'g?lit %’ggem\ieree

filtered and ' The t.i cont aiRi he dextrorotat or

was concen(qeéﬁéh%%e?’%@ﬁﬁgr}\'%&dﬂg% ¢g§’e’}\)‘§5{oz§'ate about 10 nm yo1E a\r/vfa': Zﬁé

The solytion was then cool ed at 30C and 1.047 g of sodiumhydrate were

added. 20 (+)-(2S)-2-(4-am nophenyl)propanoic acid was col | ected by

fl_l I t:_atl onhanfl dried to give 1.36 gixample3+73.0; C=0.1 % in methanol).

reating the | evorofator artrat.e wi.th iU )

(-) - (2R) - 20282 I € SEME
To 4.34 g of 2-(4-aminophenyl)propanoic acid, 26 ml of water and 3.94g of L-(+)-

rggilgnvl)propionic acid

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 tartrate was concentrated under vacuum at 40°C to evaporate about
10 ml of water. The solution was then cooled at 30°C and 1.047 g of sodium hydrate
were added.

20 (+)-(2S)-2-(4-aminophenyl)propanoic acid was collected by filtration and dried to give
1.36 g (ap"=+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-(2-0x0-1-pyrrolidinyl)phenyllacetic 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.



Exanple 4 25 [4-(2-o0xo0-I|-pyrrolidinyl)phenyllacetic acid 8.8 g (0.058 nol)
of 4-am nophenyl acetic acid were dissolved in 350 mMl of N N

di met hyl fworsatwvsies and 10 g (0. 058 nol) of PCT/EP02/07289

6, 6- di net hyl - 5, 7- di oxaspi ro( 2, 5) oct ane-_ 4, 8-di one were added and the

m xture stirred under reflux for 8 hourg The sol vent was then evaporated
under vacuum and the crude purified by chromatography on a silica gel 30
colum by using a m xture hexane-ethylacetate 7/3 as eluent, thus affording
6. 53 g (SIpsPeryivs:ay/zoRohm, MHPr)s conpound. WO 03/ 008365 PCT/ EP02/ 07289 30
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carboxylic acid derivatives: 2-[4-(2- 0X0- | - pyrrolidinyl)phenyl]propanoic

acid; ESI (+) MS: mz 234 (100, MH); 1H NVR (400 Mz DIVBO%E
7.17-7.%6 Bgdvoﬂmng itcen phalpgaus weyghe Teljowing cq@pows a0 bg prepasaedy g‘g“imé Hz) ,

1.53 (d, H, CH2 2.61 2H, CH2CO 2.15
(m 2|(-|, ?m%%OPEI Tagb(("éalg%ld %ﬂrvc?%l di nyl ;\?)henyl ] p§ g‘panm c acid; )
(29)-[4- (22g%?z%x&ﬁtﬁﬁﬂdlﬁiﬂjdz/)bhf}ﬁ@]gydfpbﬂé@Iaalﬂ;)l c acid. 15 Exanple 5

yl- y

N-(5-isopro 3-t'hi azol (2-oxo-1-pyrrolidinyl)phenyll
acet am de BSB(+) MI:1m& 234190, MH[%- (2- oxo- 1 -pyrrolidinyl)phenyl] acetic

Ny oxy bLHASR g etz Bl ot 3G PR G ATL Rk perdf Rsi6tzftameol) o

1-(3- d'ﬂ“@’h YICIAAE ORI 6 H3), qtﬂYddCQHbQHBI PTle Hagyr B84 (e o2t A0HSNY, Qesismel y,
at 0C. Aft 30 m nutes at the same tenperature, 1.35 g (5.7 mmol) of 5-

i sopr opyl - 2Ha@H2GO), 31$ na2id) €H4).ssol ved in 40 m of dichl oronet hane were
added dropwi.se ter. 6 ho mte urethe m xture was washed
with a sat E%%)f%&‘ A%BH? ~LAVAY ?‘8&%@& B%’R%? Cac ution. The organic |ayer was

separ at ed, ($ifg¢2 Q48! 1-pyrrolidinyl)phenyl]propanoic a01d.

15 Example 5
N-( S-isopropvl-l,3-thiazol—2—vl)-2-[4-(2—0xo-1-pvrrolidinvl)phenvl] acetamide

2.5 g (11.4 mmol) of [4-(2-oxo-1-pyrrolidinyl)phenyl]acetic acid were dissolved in 150
ml of dichloromethane and 1.54 g (11.4 mmol) of N-hydroxybenzotriazole and 2.18 g
(114 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, MHH);
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, CH2CO), 2.15 (m, 2H, CH2).



sodi um sul phate and concentrated under reduced pressure. Tre crude was
purified by 25 chronmat ography on a silica gel colum (hexane-ethyl acetate
7/ 3) to gWoe3m0sBés g (60% yield) of the title conmpound. EBCT(EPP2/0MB889 Nl z 344
(100, MH); 1H NVR (400 MHz, DMSO d6) m 7.48-7.51 (m 4H, CH phenyl),
3.68 (s, 2H, CH2Ph), 7.51 (s, 1H, CHthiazole), 3.91 (m 1H,
CHisopropyl), 1.39 (d, 6H, CH3, 30 J=7.1 Hz) 3.83 (m 2H, CH2N), 2.60 (m
2H, CH2CO), 2.15 (m 2H, CH2). WD 03/008365 PCT/EP02/ 07289 31 By worKking
in an anal BYQuskinen hiendlegduewrayghe dothroning sompouride cpn bp araparedblyy sedingi ng
fromthe proper carboxylic acid derivatives:

N- ( 5- |soprﬂpl}althQPI@PtnmaabQﬂﬂlQaﬂ}iFl)d-elZYf[tH"ef 2- oxo- |

-pyrrolidi : ide:

(RN (5- Mé 91?/ ]f%ﬁﬁ ATt %14{3-050 L pypglidinyDpbenyllpropanamide;

-pyrrolidi p) )N? I }d?)gﬂﬂ)@%fﬂzéle}yl)& -[4-(2-0xo0- 1-pyrrolidinyl)phenyl]propanamide;
(25)-N-(5-1 sopropyl t hi azol Ta) 2-[4-(2-o0x0-1 rroI L&ﬁ)&'uenyl ] pro
panani de; &S()&W-(i-&opmp&lﬁ-thlamlsz'yﬁ Eﬁz@l’ox?- Lpyoolid 1{135 5&5 ©

- d |
i azol - 2N shp R PR, &.“hﬁﬁ%ﬁen'nyf’%%XJS%eéarﬁldé
(2R) - N- (5- h\g@ E})E;g;ﬁbﬁkylji ﬁtﬁlﬁ‘i&-&%l) 2- [Xﬂ(l ~o2o{ 4infida%dini)phenyl]propanamide;

i m dazol i di nyl enyl | pr opanam de;

(2S) - N- ( 5- (2R)ENapysoptorsd-il[Bi-thiazpl-2- yif)rz) 14 (3-2xq-2= oxo- 1-

i m dazol i dj nyI en anam d Exampl e 6

(2S) - 2- {4 f‘{lidé W&%ﬁﬁ’ﬁ%ﬁ% nol phenyl } propanoi ¢ acid 15 12 g (73
nmol ) - Sz PP 9Dan -&€d-0- suspended in 140 mM of 1,4-
di oxane an Zl%(% gfﬂp\?\'&?gr wer e itglpea?leglszth 7.6 g (73 mml) of sodium
car bonat e imlidasalidied)phanyl{propangmidéat er. The resul ting sol ution, cooled to
4C, was treated wth 17.2 g (79 mmol) of tertbutoxycarbonyl anhydri de and
stirred overnight allowing the tenperature to reach roomtenperature. The
sol vent was evaporated, the aqueous pRafpIe® Was washed with 150 nl of
ethyl acetate, diluted with 200 m of the sarre sol vent, treated, while
stirring, \@$R-180tert-buftoxhivhErnnybag 3 ; 2840 s Ul phate The

organi c | ayer was se d t. he ous hse - e t et hyl
acetatd’ HRes €6 5@@&553@'2@}3{‘9@5% @'ﬁ I Sﬁ I?t?erﬁleqa rél%e){igover
sodi um sul F?itf&taﬁe WE180 ml of water were treated with 7.6 g (73 mmol) of sodium carbonate

dissolved in 70 ml of water. The resulting solution, cooled to 4°C, was treated with 17.2

g (79 mmol) of tertbutoxycarbonylanhydride and stirred overnight allowing the

temperature 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,

treated, 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 sodium sulphate, were

evaporated and 18.18 g (94 % yield) of the title compound were obtained after
25  ftrituration with hexane and filtration.

ESI (+) MS: m/z 266 (100, MH+);

1H-NMR (400 MHz, DMSO-d6) ppm: 7.47-7.52 (m, 4H, CH-phenyl), 3.76 (q, 1H,

CHMe, J=7.6 Hz), 1.53 (d, 3H, CH3, J=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:



evaporated and 18.18 g (94 %yield) of the title conpound were obtained
after 25 trituration with hexane and filtration. ESI (+) Ms: nmlz 266 (100,
MH+) ;. 1TH-WR3045365 MHz, DVSO-d6) ppm 7.47-7.52 (m 4H, CHpphary:)7288. 76 (q,
1H, CHWe, J=7.6 Hz), 1.53 (d, 3H, CH3,.J=7.6), | 51 (s, 9H, tertbutyl). 30
By working in an anal ogous the foll ow r"ié conpounds can be prepared, by
starting from the proper carboxylic acid derivatives: WO 03/008365

PCT/ EP02/ 07289 32 (2R)-2-{4-[(tert-butoxycarbonyl)amn no] phenyl}propanoic
acid;  2- {4R).Ot Lrthitneyseandayiyiniaciphalypheoyinpprapsnoi ¢ aci d;

4- [(tent but oxycar bonyl ) am no] phenyl acetic acid;, ESI (+) Ms: rﬂz 252 (100,
M—I+) 5 1H- thb@towy&arbcmv@@m phsgi PrePaBIT a8d; (od  4H, CH- phenyl, J=8.8

3. 43 ttbutyl). Exanple 7 (29) 2 (4
am nophenyﬁé‘?@% Of‘%c(% 6%9?1%@%#1{6&? @éf{]c fayl ) propanani de 10 265 nmy (1 nmol)
of (2S)-2-f4r ;\@gtm/lgtggg)(y(gﬁmn)gl )am no] phenyl } propanoic acid were
treated at 4C wth 0.146 m (2 ) of thionyl chloride. lhg ﬁzaﬂédfgn
m xtures wHS-NMRr (@68 MUe, DMS(PrdG}Bpfana"fﬁ'ﬂélr@éc‘ffﬁoﬁ}lr@ﬁ%lp TP
gradually ra The m xture was evaporated to
dryness, ét}% &35%’)(? ﬁ%trlné? Piﬂ??ﬁ%m an and evaporated thoroughly. This
crude product was enployed in the follow ng step without 15 further
purification. It was dissolved in 3 m of dry tetrahydrofuran and added
dropwise to a solution of 113 ny (OEBIMPJ@W) of

' m

5-1i sopropyl - 1(_ 5 1 na%dgrl ethylamne in
A the sol vent was

\12(47 ISOPLODY
evapor g} edyed heg <‘('i Uﬁlﬁn&?dﬂfS@@b \zegt [!(&n%mxﬁarbdnﬁmmmem}momdml acil  of
trlfluoroacetlc aci d was added he m xture was stirred at roomtenperature

for 4 20 howrestredadpot°st with (F46 ind (3 oimahef ﬂwrtyl &hlogide. Ths TACHRRSTIXIESt ed
wth a saturated oIU|on ium h
several ti 8% SHI'E éﬁl 169”6?7@’5@3& rea %1 lafepemanian 811&}%2@&&%%&%

\ dor ani c-extracts were
dried over él?ﬁ%'réfﬁfﬂes‘[’i'h@ﬁﬂitﬁr@ﬂ% %@%{@ttswsmmmp Wiltbtetrghydaerubanydngl d
overal l) o% ne title conpound

gvaporated 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 mmo]) 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 solventleft an oil which was treated with a saturated solution
of sodium hydrogenocarbonate and extracted several times with dichloromethane. 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



25 By working in an anal ogous way the follow ng conpounds can be prepared,
by starting fromthe proper carboxylic acid derivatives:

(2R) - 2- (svarmsnaphenyl ) - N- (5-i sopropyl -1, 3-thi azol - 2-yl) pr epareent/aes9

2- (4-am nophenyl ) - N- (5-i sopropyl -1, 3-t§'§azol -2-yl ) propanam de;

(4-am nophenyl ) - N-(5-isopropyl -1, 3-thi azol -2-yl)acetam de. 30 WO 03/008365
PCT/ EPO2/ 07289 33 Exanple 8 2-(4- f f (2-chloroethoxy)carbonyl |

am no} phenyl ) propanoic acid 1 g (6 mol) of 2-(4-am nophenyl) propanoic
acid was dissolved in 30 m of diclExangpte8hane. The m xture was cooled to
0C and 1.24 nml (12 mmol) of 2- 5 chloroethyl chl orof ormate were added. After
30 mi nut es2-p4-9f2-ghlorgethaxy)vahonyhuing: BhelgApRORAMMAALE v dr at e wer e added

portionw s and the eact i n e x o  ned ki rihngo f
hour s, tyaf cnporPoiL a6 Parcthtsd, BRAhAE Rl i st inTe0 L of
product exgicrietdektiideh TWieChiigtRmaiabapeled Ttoe 08T gard ¢.2Hamer(1Qasmibi ef 2ever
sodium sulfate and evaporated to give an oil that af f/g)rded, af

cryst ald i zetlowathfichlorofoomatei waprdpsd. diftrsr30 mimtes .83 H417 wme)) g‘{dﬁ‘é}nt itle

conmpound. 1H 400 DVEO- A7 8
J=9.0 Hz), 131393%3 %‘aige"f%’g R KEC ag‘@? ﬁ&ﬁél}",zlsi Z%‘i ﬂfenﬁeg‘%&“ ‘%@5“615 )ﬁ,iﬁg@gizéh’( m
sz, CH20) , ydded 3tikiHle 3 howEBiydo&nibia ack0 BN was Kergudiled amtilanil i enstheas t he
ol 'owi ng conpounds can be prepared, by starting fromthe proper ..
}CSL 22;?/; :o ;:gmdlrllgt defacyegt with sdichlpgomyetliane 4 The (2eaine d?ﬁét%@x%%ﬁpﬁ?fanugﬁi no
i c.,acid; . . .
(2S)-2-(4- %‘ﬁ?aﬁe o Fﬁﬂoﬁ?}%)@algbvc?n)?fl] 3]tln' Wé’i p*’nfé"ﬁﬁ}‘?dy p?%%aﬁ%is%allggy%n from

ﬁ/f_l'-zf[gﬁgg@%@%w&,ca@gg%mgaidmefmrmwbma@m.c acid; 20 1H NMR (400

7. 44- (2d,"4H ' Chphenyl, J=8.8 Hz), 3 43 (s, 2H

. o e o 55

of 2-(4-{[ (@%H@%@Wg:iﬁ %&ib‘%ﬁ@ﬁ?ﬁ#%%@e e @‘?’g%%’n%ﬁggég?? ta, el
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; -
(25)-2-(4-{[(2-chloroethoxy)carbonyl] amino }phenyl)propanoic acid;
(4-{[(2-chloroethoxy)carbonyl]amino}phenyl)acetic acid; ”
20 1H-NMR (400 MHz, DMSO-d6) ppm: 7.44-7.60 (2d, 4H, CH-phenyl, ]=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-yDphenyl|propanoic acid
25 500 mg (1.85 mmol) of 2-(4-{[(2-chloroethoxy)carbonyl]amino} phenyl)propanoic acid
were dissolved in 10 ml of N,N-dimethylformamide and 0.55 ml (3.7 mmol) of 1,8-

diazabicyclo[5.4.0Tundec-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 sulfate and evaporated to dryness affording 350 mg (80 % yield) of the title

compound, crystallized from a mixture ethyl acetate-diisopropylether.



were dissolved in 10 mM of N N-dinethylformam de and 0.55 nl (3.7 mol) of
1, 8- diazabicycl o[ 5. 4. 0] undec-7-ene were added at roomtenperature. After 2
hours undwo 03808365 i ng the mi xture was poured into 150 m eCTERBO728¢i dified
with hydrochloric acid 1 N and extract gfd t horoughly with ethyl acetate.
The organic extracts were dried over 30"sodi um sul fate and evaporated to
dryness affording 350 ng (80 %yield) of the title conmpound, crystallized
froma m xture ethyl acetate-diisopropylether. WO 03/008365 PCT/ EP02/ 07289
34 ESI (+ESING) MS:2n2366((160 M) ; 1H NVR (400 MHz, DMSO- d6) ppm

7.08-7.35 (2d, 4H, CH phenyl, J=8.6 Hz 3.7 T

3. 88 (m 2£I,{—l\@43§r\6490 1z, PX/{SCM?) mo??ogf.-%%%ﬁséﬁb@%iﬁﬁgéﬁéj 957%%3/
wor ki ngi n an USr_\ OWf

tarting P ot T SsL Bl oy A0 iy AL EEATP S, SR, CR0L°RSS &6 SibY
(2R) - 2- [ 4- CR30% @1z 3- oxazol i di n- 3-yl ) phenyl | propanoi ¢ aci d;
(2S)-2-[4-(2-ox0-1, 3-oxazol i di n-3-yl ) phenyl ] propanoi ¢ acid; 10 [4-(2-o0xo-
1, 3-oxa%ol i di n-3-yl)phenyl] acetic acid; ESI (+) Ms: mz 222 (100, MH);

343 (s, oy veksphy o Sl hOullaiint Giyediics ShROgR0 RosiD;

N- (4-i sopr @i thb pRpkhéiaaR) dedivitlives?- [ 4- (2- oxo- 1, 3-oxazol i di n-3- yl ) phenyl |
propanani de 460 ng (1.96 nmol) of

rzn-[g%(gggﬁﬁmgzﬁ?wam-m;wcgzoéiylﬁmé)p}lrﬂw}mwm%i d were suspended in 15
ane . . |yl chlori
drop of NN )f?g@ﬁ{;f‘?’@r'ﬂ’gfﬂ%&ﬂ%'}gﬁ’ggrgﬂg?é)%sfcﬁgﬁry2 ﬁou?gl Sﬁdgpdst??riozg

the solyents yRsx&Y2PHN2bEdn-L MpHeayfRetiesiigsol ved with 15 m  of
t et rahydr oiu)r(%n and dropped '?2‘10 gqj%ol uti on of 250 ng (1.764 mmol)

E—ngp{ggyESB(@MﬁmAz@Z palelfTé');andf 2.2 mM (11.76 mmol) of
: pr e of -t.he 0 i
N ommor it ur A EoNMIE LA TS GraeT opl: 7107 38050 281 (@R pnBly g7 IBE SieRC | o

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

15 Example 10
N-(4-isopropyl-1.3-thiazol-2-yl)-2-[4-(2-0xe-1,3-o0xazolidin-3-

yD)phenyllpropanamide

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-dimethylformamidé 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, CHMEe,
J=6.8 Hz), 1.25 (d, 3H, CH3, J=6.8 Hz) 7.55 (s, 1H, CH-thiazole), 3.90 (m, 1H, CH-



25 sol vent was evaporated under vacuum the crude redissolved in

di chl oronet hane and washed with water. The organic layer was finally dried
over sodiwmosidghat e, evaporated and the residue chronmat egraphra2en a
silica gel colum, giving 450 ng (71 :foverall) of the title conpound. ES
(+) Ms: mz 360 (100, M#H); 30 1H NWMR (300 MHz, DMSO-d6) ppm 6.88 (s, 4H,
CH phenyl), 3.85 (q, 1H, CHwe, J=6.8 Hz), 1.25 (d, 3H, CH3, J=6.8 Hz) 7.55
(s, 1H, CHthiazole), 3.90 (m 1H CH WD 03/008365 PCT/EP02/07289 35

i sopropyl )l,s%ﬁmgﬁ%(ms @_H6}Qﬂ3{3~mpfo@wﬂ—7@ﬂz)O?flﬂﬁ)(m,RfB@Hm) #40 (@H28),, 4. 40
(m 2H, y working in an anal ogous was the follow ng conpounds can
be prepar eGH2@) starting 5 fromthe proper carboxylic acid derivatives:

N- (5-1sopropyl -1, 3-thiazol -2-yl)-2-[4-(2-0x0-1, 3-oxazol i di n-3-yl ) phenyl ]
acetamde; ESI (+) Ms: mz 346 (100, M#); 1H NWR (400 MHz, DWVMSO d6) ppm
7.58 (m E:yv@'klﬁg%‘ﬁh)ana@g&ﬁ W, the fbllowHiag compomilis can b&blrep@lddﬂbu stauding) ,

3917 (m 1 CI—I-lsopropg 1.39 (d, 6H, CH3-isopropyl, 1o J=7.1 Hz), 3.79
(m  2H,5 CHabip, thd prbpex ear @Hhc@p;g rivatives:

(2R) - N (5 gs(g &ﬁéwlélef’ tﬁlll‘z'o%-yl) 27140 %6 h%-6£:818mb- P eagRidedhiac-

| ) phenyl
{Z)SI)O N-%/5] £8P fmglmﬁz,}”zrgt(hlo@zl\qhﬁr? yl)-2-[4-(2-oxo-1, 3-oxazol i di n- 3-
yl') phenyl ] proggnam de;

N- (5-i sopr dHyNMR @ammmlnmsgbrqﬁ)mp[rm 138 s AL Cﬁ—a&wﬁ) 3.66 (s, 2H, CH2),

Thi azol - 27 o s ek Rl s 9 e e CRARGREH. ¢+ F‘} ST soproptl ¢ e
(2R) - N§5 USP ﬁ79fr%3zﬂmﬁzm 425\, 285 CH2AH: et hyl -oxo-1 20

i m dazolidi ny ienyl | pr opanamni de;
(2S)- N-(5- (Eb)pNe(ﬁy:topiorgd{lkﬁ-ﬁlzazbl-Z SPFI-1b(3-axq-3 3rastarglidin3ox o- 1-
~i m dazol | d| n hengm]ng) opanam de. Exanple 11

eny prop

(ZS)-N-(S-lsopropyl- 1,3-thiazol-2-yl1)-2-[4-(2-0x0-1,3-0xazolidin-3-
yl)phenyl|propanamide;

15  N-(5-isopropyl-1,3-thiazol-2-yl)-2-[4-(3-methyl-2-oxo0-1-
imidazolidinyl)phenyl]acetamide;
N-(5-isopropyl-1,3-thiazol-2-yl)-2-[4-(3-methyl-2-oxo-1-
imidazolidinyl)phenyl]propanamide
(2R)-N-(5-isopropyl-1,3-thiazol-2-yl)-2-[4-(3-methyl-2-ox0-1-

20  imidazolidinyl)phenyl]propanamide;
(ZS)-N-(S-isopropyl-1,3-thiazol—2—y1)—2-[4—(3-methyl—2-oxo-1-
imidazolidinyl)phenyl]propanamide.

Example 11

25  methyl 2-(4-aminophenyl)propanoate

10 g (0.06 mol) of 4-aminophenylpropanoic acid were suspended in 100 ml of
methanol. The reaction mixture was cooled 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.



25 net hyl 244-am nophenyOpr opanoate 10 g (0.06 nol) of

4- am nophenyl propanoi ¢ acid were suspended in 100 m of nethanol. The
react i on woMsMess6nas cooled at 0OC and 10 m of 96 % sul pheCIEPaZI89 wer e
added dropwi se. The resulting solution_was naintained at roomtenperature
overni ght and then poured into icy wat éP, basified with 30 % anmoni um
hydrate and 30 extracted several tinmes with dichl oronethane. The organic
phase was dried over sodium sul phate to give 10 g (93 % yield) of the
title co )@@S;@I@/qub£10(g)1\,ﬁ3#)§)08365 PCT/ EPO2/ 07289 36 ESI (+) Ms: mz
180 (100, MH); 1H NVR (400 MHz, DMSO- d6) gppm 6.50-6.94 (2d %ﬁ)

CH- pheny! , 1H28VIB. (409 MEz,7DMSQyd6)mpm:ce-fk-6-99=(2dp4i,  H-phegyl, ?Hg6 ) T8,

J=7.2 Hz), K 3.50 s Ki Dg- | a vas t he

fol | owi ng %%@Gﬁg@ej%z%g'@%@g& &%{? gfg%ﬁa?fggnsql{g’o%?’t e§8 oper
carboxylic acid derivatives: methyl (2R)-2-(4-am nophenyl)propanoate;

met hyl (2S)-2-(4-am nophenyl ) propanoate; nethyl 2-(4-am noern | ) acet at e;
10 ESI { +)BiBrorkihg i 66 andlogqusvs)the falonpiag corppouvds caphispregee p‘i%ﬁt n89-7. 00
(20, o o e P O beia Bthansy 2H CHRPR) . 3.48 (s, 3H, G0
2-T4-({1(2; E{# E(i’—'i-ﬁ Ho BYdatam no) phenyl | propanoate 700 ng (3.9
nmol ) of rr%]t(é @S 4¥an1?nog%en§{?%b%ropanoate were dissolved in 10 m of

di chl or oneqdediye (28)2-@-animbpl{ehybpropansiaje; of 2- chl or oet hyl i socyanate were
added at room tenper.at Lf‘%e. After 2 hours the fornmed precipitate was

col | ect ed Bt Pr(f-2ppeaphspace@; cat ed under vacuum giving 1 g (90 %

yi el d) . of tyindrd WW-M?IQ 1H NVR (400 MHz, DMSO d6) ppm 7.28-7.53
(2d, 4#{9 cﬁggﬁgrln\g#;h’?:l9. 0 HZ), 3?’69 (g, 1H, CHwe, J=7.1 Hg) 1. 44 %d, 3H,
CH3, J=7.11HZNMRB(40 NElz, BNISGHBDppm3680-1.00 (22 4H, Cibrhgnyl, =849 Ha) 350

CH2N). By working in an ana was the follow ng conpounds can be
pr epar ed, 631251553%](2?%3- Sfi@ﬁﬁ@'proper ani no derivatives:

Example 12

15  methyl 2-[4-({[(2-chloroethyl)amino]carbonyl} amino)phenyljpropanoate

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
(q, 1H, CHMe, J=7.1 Hz), 1.44 (d, 3H, CH3, J=7.1 Hz), 3.48 (s, 3H, CH30), 3.50 (m,
2H, CH2Cl), 3.31 (m, 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 (28)-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-(2-0x0-1-imidazolidinyl)phenyl]propanoate




met hyl (2R)-2-[4-({[(2-chl oroethyl)am no]carbonyl} am no)phenyl ] propanoat e;
met hyl (2S)-2-[4-({[(2-chl oroethyl)am no]carbonyl} am no)phenyl ] propanoat e;
met hyl 2-Wo-o30)s3&s chl or oet hyl ) am no] car bonyl } am no) phenylPLTarper/ent269 30
Exanpl e 13 net hyl 2-(4-(2-oxo-I|-im dazaoljdinyl)phenyll propanoate WO
03/008365 PCT/ EP02/ 07289 37 950 mg (3.3 mmol) of methyl 2-[4-({[(2-

chl or oet hyl ) am no] car bonyl } am no) phenyl ] propanoate were di ssolved in 20 mnl
of N,N- dinethylformam de and 2 m of 1, 8-diazabicycl o[5.4.0]undec-7-ene
were addedgs@he regction (@.Xture wasolyai ntaiafed at mabyh t enpe?-H-GHE-f or 6

hours. 500 m of t 51/1 h

or :g;?nl c phalslér%ﬁo lé’%égﬁi({]];qgigWMElﬂq’)gﬁ%g’ p S ‘l’a%‘?’c\ls"te%?‘i%ﬁsé’ Ve rlpgg ng\/‘g{r&q%\i)dl um
sul fate an t 0

Pl o ComaimiRERhiid fhd DHIESE ) AR R LER M (e ok Bdad Hkg 16,
ppm 7. 19- GaaBidor AfiixtuftHvaCGHailin at rdaﬂ temptrpturS fG® hdluﬁis (i@o iH)f Ol re) =7, 2
Hz), 1.48 (d, 3H, CH3, J=7.2 Hz) (s, 3H, CH30O CH2N) ,
3.48 (n$ 2M1 mwthybye%rwrﬁgaqdﬁd éﬁdéh%lpbgja{fsplwég VYaﬁé df8 8414‘1%1 |11%‘mﬁoounds
can be pfegaaggwxﬁ SHALE b8 soALRTANR, BOREDOGIGE ArfiRLd YBblaiee 60 ™ot Y|

(2R)-2-[ 4- rny eny propanoat e,

(2S)-2-[4- %?g?elh)bmldﬁﬂ@bblﬁpmfid) phenyl | propanoat & methyl 2-[4-(2-oxo- 1
-i m dazol i henyl] acetate. Exanple 14 20

2-[4-(2- ox&S[[(Jr)rMSaméﬂ%ﬂ(ﬂQO)Wﬂé‘bbyl I propan0| c acid 850 ng (3.42 mml) of

nmet hyl d 30
T of et hRM GidoMHS BSOS el 2R AP (AP B RUERHENE B R 301
added. 4ft @4 @1 nighle, #7.2 Iﬁmr&ﬁ \CHe3,Tey [2aHg), 3V88S(sS3APOHAORB. 8 ns he
agueous phase 'extract ed wi GHtZNHé acetate, acidified with 1IN hydrochloric

aci d and e &81220, 248 éga?id, i chl oronet hane. The organic |ayer was
dried over sodium sul phate and evaporated to give 400 ng (50 %yield) of
the title conmpound.

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 (28)-2-[4-(2-0x0-1-imidazolidinyl)phenyl]propanoate;
methyl 2-[4-(2-0xo0-1-imidazolidinyl)phenyl]acetate.

Example 14

20 - 2-[4-(2-ox0-1-imidazolidinyl)phenyl]propanoic acid

850 mg (3.42 mmol) of methyl 2-[4-(2-oxo-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, MH+);

1H-NMR (400 MHz, DMSO-d6) ppm: 7.03-7.33 (2d, 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, CH2NH).



ESI (+) MS: nlz 235 (100, M#); 1H NWR (400 MHz, DMSO d6) ppm 7.03-7.33
(2d, 4H, CH phenyl, J=8.6 Hz), 3.76 (g, 1H, CHWe, J=7.6 Hz), 1.53 (d, 3H,
CH3, J=7.WOH3z)e8385 84 (m 2H, CH2N), 3.48 (m 30 2H, CH2NECI/BENR/QZ8908365
PCT/ EP02/ 07289 38 By working in an anal.ogous was the follow ng conpounds
can be prepared, by starting fromthe %)roper ester derivatives:

(2R) - 2-[ 4- (2-oxo-1-im dazolidinyl)phenyl] propanoi c acid;
(2S)-2-[4-(2-oxo-|-imdazolidinyl)phenyl]propanoic acid; 5 2-[4-(2-o0xo0- |
-i mi dazol i giyRydrkipken yih Janaleguscwarcthd following compounds can be prepared by starting
(2R)-2-[4- %rg met hyl - 2- oxo- 1 -i m dazol i di nyl ) phenyl ] propanoi ¢ aci d;

(29)-2-[ 4- mﬁ@hgﬂpﬁlzesé%cdﬁpyﬁtiﬁeéazol i di nyl ) phenyl ] propanoi ¢ aci d;

>-[ 4- (3- et :
2, L% (3 MU 2 0n b I REe B AVRbdRsoRano © acid; ESI ()
CH phenyl , (2338}@ szaxo Birhflazéinylhphefiropatiotc &idlz) , 1.52 (d, 3H, CH3,

J=7.6 Hz), 3,20 2H, CHZNMB), 3.70 (m. 2H, CH2NPh), 2.75 (s, 3H, CH3N);
2- £4 (35 net2+[§1+(2beoﬂomnd&mhdm@@@lﬁﬂ%e}t&?éﬁlyl J]acetic acid. 15 Exanple 15N)
me

hyl 2- oxo rop anoate 248
(1 mmol) o MR‘{}%‘E&M@?’% lmld?}rﬁq?%@cjpﬂww@ﬁeny Br o’Banoate in N, rI\rl-g
di met hyl f oy e umde]-alaen ﬂlﬁlﬁ%@lﬂﬁfy@phmﬂ]@rdﬂaﬁ@beddw th 120 ng (3 mol)
of sodium hydrlde 60 % After 20 minutes 0.068 n (1.1 mmol) of nethyl

:jOldl dedvveré [2€(3anb1byi 2-pre-drimdazolidisyphenydprepinsic 3% poured into icy water,
iluted w yIacetateI/l and washed twice with 2N
hydr ochl or%légﬂ@s Z‘Ebeggﬁﬂ}éﬁ% ase was dried over sodi um sul phat e,

evapor %?ed HpNMIig 1< NSOt o ppRh Y. 1(4h¢zam@d A, fﬂﬂ@heﬁ}&,t B=86% HY),t3076f f or d
105 ny %yield of the title conmpound. ESI (+) VE: 2263(100 VH) ;

:2),5 1H NMR (002, MEEMeDIVETS ), bpan(d,63H03CH3, 1057 (0H2), 4130 (@%&@2 9:8. 1 Hz)
5,59 (00 CU ] 20 s g, 3 O I=7.2 K, 335 (m 2K

2-[4-(3-methyl-2-0x0-1-imidazolidinyl)phenyl]acetic acid.

15 Example 15

methyl 2-[4-(3-methyl-2-0x0-1-imidazolidinyl)phenyllpropanoate

248 mg (1 mmol) of methyl 2-[4-(2-oxo-1-imidazolidinyl)phenyl]propanoate in N,N-
dimethylformamide under argon atmosphere, were treated with 120 mg (3 mmol) of
sodium hydride 60 %. After 20 minutes 0.068 ml (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-ethylacetate1/1 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
(q, 1H, CHMe, J=7.2 Hz), 1.48 (d, 3H, CH3, J=7.2 Hz), 3.35 (m, 2H, CH2NMe), 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)phenylpropanoate;



(m 2H CH2NPh), 2.74 (s, 3H, CH3N), 3.44 (s, 3H CH3O. By working in an
anal ogous was the foll ow ng conpounds can be prepared, by starting 30 from
t he propewoasiessetleri vati ves: nethyl PCT/EP02/07289
(2R)-2-[4-(3-nethy|-2-oxo-l-inidazolid%@yl)phenyl]propanoate; WO 03/ 008365
PCT/ EPO2/ 07289 39 net hyl
(2S)-2-[4-(3-net hyl -2-o0xo-1-imdazolidinyl)phenyl]propanoate; nethyl
2-[4-(3-nmethyl -2-oxo- 1 -imdazolidinyl)phenyl] acetate. Exanple 16 5
(29) - 2- f 4-hERS) ©8)-DYdr(@4ietRylaxoxd-1 fiidaablidinylypHepiidprypanobtel 5- i sopropyl -1, 3-t
hi azol - 2-yl) propanam de 158 (1 mmo)l) of
[ (4S) -2, 2-weihet h%—(%nwﬁwl@:@mg?w@ﬁ%mmwm%%ka?%hyde and 290 ng (1
mol ) of (2S)-2-(4-am nophenyl)-N-(5-isopropyl-1, 3-thiazol-2-yl)propanam de
were dissolved in 10 m of trifluoroethanol, treated with 10
(Polystyryl met hyl ) tri met hyl anmoni umBxyaipddé ohydri de ( Novabi ochem | oadi ng:
3.0- 4.5 mol/g) and stirred overni ght at HOO tenperature. Und Fa%)ese

2 Y4 S 4§ i f i 215 -

off and washed

0

b8 1% Y1 -OX0-ai Y Y] XHTiIY J LOP Y
spont aneougl Produceﬁ the y- lactam The resin was filtered
W th rrethazaiﬁp—%ﬁion of the filtrate followed by flash
chromat ogr P Qfi hh@])CsUees)a,3-aifladyl268x 6, 3k didRolyh-ahydlacethldeheetant 1200 15
conpound. By working i'n an anal ogous the foll ow ng conpounds can be,

prepared, g €t amdlhgf f(ESh2-(¢awminwhend pDrdrineprapiine’-HazolArpedaamyidene
suitable (2, 2-dinethyl -5-0x0-1, 3-di I 4- h w140 :
> I[ 4-(3- h>(/8’|e’é?xyl- 5{1358%?‘?- py‘f‘(“r ol itdi n;gﬁighgﬁf% ] -tﬁb%‘%g%%%??’gpzﬁ{%ﬁegtt Aol - 2-
yl )aceygm 'lglls'?yr{ﬁlfe’tl[x}(lﬁrh%)eth%dd%ﬁﬂéﬁﬁm- Raf¥sorbhydde (Nbiabisutelnp hedg: 3.0-

p -

-N-(5-isopro , 3-t’htazol -2- yl)acetam de; 2- {4@[&33%-3-hydroxy-z-oxo-
-pyrroli di Ayl plodigy lahd -skirred -dvenpghs paf | roem3tepeEFEE- Pndgsingso) sluditighsgihe

§|- g g; ggégggqrcggga{r%a%i%él dérp\%(lir chirldrieHXét% ehaerpl' lalic-)rll\l- s{)gﬁtﬁe%ﬂglglpyljoa&wﬁ- Ehlal %ZOl - 2-

lactam. The resin was filtered off and washed with methanol. Evaporation of the filtrate

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 derivatives and the suitable (2,2-dimethyl-5-ox0-1,3-dioxolan-
4-yl)acetaldehyde:

20 2—[4-(3-hydroxy—2-oxo—1-pyrrolidinyl)phenyl]-N-(S-isopropyl-l,3—thiazol-2-
yl)acetamide;
2-{4-[(3S)-3-hydroxy-2-oxo-1-pyrrolidinylJphenyl}-N-(5 -isopropyl-1,3-thiazol-2-
yl)acetamide;
2-{4-[(3R)-3-hydroxy-2-oxo-1-pyrrolidinyl[phenyl} -N-(5-isopropyl-1,3-thiazol-2-

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

30 2-{4-[(3R)-hydroxy-2-oxo-1-pyrrolidinyljphenyl} -N-(5-isopropyl-1,3-thiazol-2-
yDpropanamide;



2- {4-1(3

S) - 3- hydr oxy- 2- oxo-| -pyrrolidinyl]phenyl}-N(5-isopropyl -1, 3-thi -2-

yl ) pr opamaimiode9s3gd a ( Propy P’CT/EPO;/(?722§S|) ’

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

2- yl)propanam de; WO 03/ 008365 pcT/ EPG%/ 07289 40 (2R)-2- {4-[(3

S) - 3- hydr oxy- 2-oxo-1 -pyrrolidinyl]phenyl} -N(5-isopropyl-1,3-thiazol-2-

yl)propananm de; (2 S)-2- {4-[(3 S)-3 -hydroxy-2-oxo- | -pyrrolidinyl]phenyl
-N-(5 - '(§R§Q%§ﬂ(3§}r33h§'d}bﬂi—910x3=l-yﬁi@fdﬁnﬁmﬂﬁﬂbl\l-ﬁ-impmpyl-1,3-thia201-2-

(2R)-2-{4-] (3R) - 3-hydroxy- 2- oxo- | -pyrrolidinyl]phenyl}-N(5-isopropyl-1,3-t

hi azol - 2- yprepaopani de; (2S)-2- {4-[(3R)-3-hydroxy-2-oxo-|

-pyrrolidi Zgi_é_ﬁpigﬁ)gﬁ_B%r%%é;z._Sog_g.rl(?@ﬂo'lildin%rl]ﬁoﬁér@?}o-i\ﬁ(%'—is3ﬂr2>19§1919ﬁﬂﬁﬂ0@9~ 10

Exanmple 1

{4-[(tert- %;%%;&onyl ) am no] phenyl } propanoi¢c acid (4.2 15. 85 mmol
was di sso)ﬁwé I n anhydrous tetrahydrofuran (48 _ga drog, . :

( U L f_.

N, N- di et h@R)-ar {m[r@ﬁ)esmgroxa@d@w-hmmléaﬂylmnw-1‘&?65-59913@@3’?1’32@3&{1:2‘17. 43
nmol ) was added dropwi se at +4C, 15 under an argon atnosphere. The reaction
m xture wa)pEep %or 2 hours and the reaction tenperature was gradually
raised to @@%M@g@@-%gaﬁxﬁt@mmap S1R1METphe BRI Sisepropyl- tiBythiess;2-t he of f
white soli s taken up w h cycl ohexane, filtered, washed thoroughly

Wi th cycl oyigprapemanidt. dri ed under vacum The acyl chloride was obtained in
84% yield and enpl oyed without further purification in the follow ng step.
20 By working in an anal ogous manner the follow ng conpounds can be
preparﬁ? starting fromthe corresperdi prid derivative: tert-butyl 4-[(1
R)-2-chloro- | -nethyl-2-oxoethyl]phenylcarbamate; tert-butyl 4-(2-chloro-

|4 E rsz‘t Elyl - reRaeiliyl() $H2oklocer bnethyvk2-oxgethpl phenylgarbamate
- (2-chl or o- 2- oxoet hy| h
s R e bl B eatbos ) aaie foeny  FBiBPRIR: 4da (42 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 mmol) was added dropwise at +4°C,
{5 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-butyl 4-[(1R)—2-chloro-1-methy1-2-oxoethyl]phenylcarbamate;
. 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”,




tert-Butyl 4-{(1S)-2-f(5-isopropyl-I,3-thiazol-2-yl)amnol-I-nethyl-

oxoet hyl } phenylcarb amate 30 To 2-am no-5-isopropyl-1,3-thiazole (1.63 g

éiléfﬁymp,osm?fs?l veld in anhydEous tetrahydrof uran (50 mCY/EP02/07289 ’
nonet hyl - pol ystyrene (Fluka, |oading: 3.2 nmolg 1, WO

PCT/ EPO2/ 07289 41 3.98 g) was added. ‘f’Le reagti on m xt u?e was ggﬁ{ I038365

stirred and treated drop-w se, at +4C under an argon atnosphere, with

tert-butyl 4-[(1S)-2-chloro-I|-nethyl-2- oxoethyl]phenyl carbamate (3.61 g,

12. 756 mmal9g g $89lMesh. IThet&hdtﬁ»hmﬁb@cﬁmrm getflyndtijred aAfltiemated] droprwise, a44C

foll owed by an additional 2 hours at roomterrperat tris

ani noet hy [44°&mi weiepoalysal‘gm@ném(qiibhﬁé%l FaHentertiyhdi ﬁg(f‘s\? %Cmrﬁn?thyé 23 g)

e Rl T AL S0 e 0t

or on our t resins were filtered

and washed §&VERBr hi TPE mltok}veamyhan lecﬁhdnfaﬂ inﬁidilsia'ero@nd temeiekie) fris-(2-
Evaporatlon of the volatiles |eft all el | ow _anorpho ol i t was
subj ectsed drmnbéthyanespCdpstwenmﬁﬁQVaéW ?Iﬂr émgp%r%mmeﬁ% gr? g t%aSE%‘{degﬂ VS:

i A g 0ol g
§H85J(9 7LHT,'1_é% TOF ofly h%ﬂu e ers(n{a W%l’é filtefed £ndBwhighed devérhl (t&nesQH)th nétne (d,

8 Hz). 15 By worKki n? n o ous
ganer t hgdﬂﬂbfmath@ef:ambgucthmdarEVbBOIph@rpa?fe@es valagijegglefy raoiglfl 1ow
respondi ng ac
((LR) - | (Bopbproyl 'i%vag ﬁﬁ'@%%fx? b9 8 pgtSlegiifiobd ek furtper purification.
oxoet hy } W@m@%@ ityl 4-
{2-[(5-1sopro 1 -thlazol yI') ani no] - 1- net hyl - 2-
Zx?(zet F%/IS} ngm\?\gga(rlb?mgﬂte,th(ll-d@uﬁl;ﬁpm 11.98 (s, 1H¥ 9.24 (s 1H) 735 (d, 2H,J =
- [
179- 180C, & : 2 @H@HW 8 SHNED aéy)(gq%#fﬂ%ﬁgxfﬁﬁw @?ﬁ?? EE& ﬁqajlg’ mp

(7d356(H)d Zg‘)g%yén%?dﬁgﬁ)ﬁ% (3B 5Ly 03, 1.32 (1, 681, T 28 HRYA3 (s, 9H), 1.11

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-isopropy1—1,3—thjazol-2-y1)amino]-2-oxoethyl}phenylcarbamate; m.p.
179-180°C;
'H NMR (400 MHz, DMSO-dg): 8 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 (s, 9H), 1.11 (d, 6H).
25
Example 19
( 2S)—2—(4-Amjnophenvl)—N—(S-isopropvl—l,3-thiazol-z-vl)propanamide
Crude tert-butyl 4- {(1S)-2-[(5-isopropy1—1,3-thiazol—2—yl)amino]—1-methy1—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 minimum amount of methanol



(2S) 2-(4- Am nophenyl)-N(5-isopropyl -1, 3-thiazol-2-yl)propanam de Crud
tert-butyl 4-{(1S)-2-[(5-isopropyl-1,3-thiazol-2-yl )gn‘i)lr[])o] E)1-met hyl - ©
oxoet hyl }wbanpisses banat e was treated with an 8:2 m xture @CTdPokbTsDNEL hane
and 30 trifluoroacetic acid (130 nlL), at roomtenperature with stirring.
After 2.5 hours the volatiles were evap6rated, the crude was dissolved in
the m ni rum anount of nethanol WO 03/008365 PCT/ EP02/07289 42 (-15 nlL) and
added dropwi se to a saturated sodi um bi carbonate aqueous sol ution (200 ni)

With stir rqmgmf) A 41818 AldpWify 8% Pnirake doditimt biva@borfatd sqreeds sidtiom@hed
sever al Wwith water. After drying at 40C _under vac um 2 of an
of f white,mE) malumm Aswhitd solédm:@clp@taf@ﬁ Itesit Gvhe i terrs) 3Rde W @S%“i)ﬂ

o LT Bl B b g
3 1 (m 174’1(]4?3 d?égl%%ﬁgt}%nglﬂég}fm(ﬂg?ﬁ x(fére ogﬁﬂned?m 86%(eld Itisdo stpsy: 7.0 Hz),

7.0 Hz), 1.22 (d, 6H, J = 6.8 Hz
Cal cd for EIGH] JARGHZ 280 (5@, M, 6.62 N, 14.52; S, 11.08. Found: C, )

5793H616 to N 13.07; S, 9.5 B i i
the foll owfﬁmr{ﬁ%m AMS Qé16brgbb]ag@§ i{{mﬁ@g 1??0% ﬁd@%lg??ng% Pﬁ{:}
et 2;2?" |(S?%Hgn%@ KQ%gs HNORYRGVIEL, N G D HIHOBN QRY N1, T =6.8 Ha),
g Ej gm zggﬁggalﬂﬁﬁggﬂ , S (dpeliL; 1 B3 HiE)azol - 2- yl ) propanani de;
IS 1

165- E1366(: mcm%%%wo%%dﬁﬁ%étﬁoﬁf%@%ég Oégaf %ai’o%d$7 PFR61G,

4
Exanpli @%95?59’14 3.55 (s, 2H), 3.08 (m 1H), 1.12 (d, 6H). 20
(Acetyl an no) phenyl | - N-(5-i sopropyl -1, 3-t hi azol - 2- ybpr opanam de

(2S)-2-(4-am nophenyl) N-(5-i | -1,3-th I
5 54 il Prvekiieshohyedoemspm e toleving Camrritsrb Bebare Ao, an
ﬁTrrglo)n Zif? nos h%{‘%ﬁﬁp\é\nﬂ&rﬁgQ&g&@f&%&ﬁ&hyW| de dropw se (627 L, 6.648

(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-dg): 8 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

(ZS)-Z-[4-(Acetvlamino)phenvl]-N-(S-isopropvl—l,3-thiazol—2—vl)propanamide
(2S)-2-(4—aminopheny1)—N—(5-isopropyl—l,3—thiazol—2-y1)propanamide (1.6 g 554

mmol) was dissolved in pyridine (18 mL) and treated at +4°C, under an argon

25  atmosphere, with neat acetic anhydride dropwise (627 uL, 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 HCI (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



the tenperature was raised to roomtenperature and after another 1.5 hours
the reaction mxture was added slowy to 300 nL of iced water, while
stirring.wBroeodgss: ati on of a sticky solid occurred. Extr &CriEpn2/af284 he
aqueous phase with dichl oronet hane (300 m., 100 nL x 2) followed by

washi ng of the organic phase first with°2 N Hd (200 m), 30 then with a
saturated sodi um bi carbonat e aqueous solution (100 nL.) and finally with a
smal | amount of brine until neutral, drying over sodi um sul phate and

evapor at i opy18fled amReA31 8083656f REKEPAALEI 2B fudBerv pusficitms byrevlwhed 1. 62

g of crude product. By further purlflcatlon by cal u chr omat ogr a
(di chl or ongtrbmategrapby H{dislorgsethine; methanalrdy) &- oﬁg&uﬂl&rev@“&m“ﬂ‘ﬂ) "g‘?r%ed as

ff whit h Li d MS: miz 332 (100, MH+); 5
?& &I\/R (4|o%»be s %\ﬂ%@&’ Otela‘%‘ogﬂ%%é%g‘?gd,%ﬁjﬁé@'g;)(s, 1H),Z 7.48((d, 2H, ?] =
8.2 Hz), ESI?(#)M'S rﬁ)zi33Q(F0(Bl\Z[—H=¥) 7.10 (S 1H) 3 87 (q, 1H 7.1 Hz),

3.05 (m 1H J'= Hz), 9 (s, 3H), Ha) 1L 21 (d,
6H, J =5 6. H{WR(M&MHZ;@MSOFCEBD éci.l_zz@@(LSN@Hw 95(:(8 éIJD 6714864 2@ é? Nz} 68:

chgsg? ngéng@’(%% félglgl-ﬁ?gﬂ 1%9343@% ﬁéﬁ ﬁﬁ%ffaﬁ% ogouéiqhg}r@fﬁjgir_lﬁﬁg :

fol |l ow ng ?@?’g%%@_g ggg%tgg @L&p@[.ﬁ? 1S3 1e¢dt BH&(f@g)Hk)t he correspondl ng am no

derivative: cetyl am no) phenyf ] 5-isopro -

, 3-t hi azol A&ayb)awddbaﬁa,ﬁzﬂQOZS:LS 61.61; H, 6.39; N, 12.68; S, 96 Found C,61.11; H,
2 [ 4- (acetyl am no% phen J N- (5-1sopropyl -1, 3-thiazol - 2-yl ) propanam de.
Exanpl e 21 (4§S§‘I 1% Am nocarb onyl) am no] ph

enyl | - ropanam de 20
(2S) - 7 g&r}ﬁrﬁfép en elxgmsgl-égh§ ?{i glr%lp}?jf@pB t hi azol - 2-yl ) pr opanam de (289 ny,

1 mol) was di ssolved in acetonitrile, treated with trifluoroacetic acid

(153 L, 2 nmol) . and vmth pot assi um ate (16

t enper at ur BY ¥rkingaa agpnplogo é‘b%@ﬂa}‘(&l% mpoglgg%mn%‘)%%%areﬁ gaﬁ?@ The
sol vent wa [ was taken up with ethyl acetate.
The or gani %r %hfglggm% %n&)iﬂ e %ﬁéégtﬁ)ag\n%h a saturated 25 sodi um bi carbonate
agueous so I(m) W@Mtyﬂdiﬁﬂo)ﬂléﬂ&/lbﬁ(ﬁ&@php}éd Diheazotddilpropsnipidat e

15 2-[4-(acetylam1no)phenyl]-N-(S-lsopropyl-1,3-th1azol-2-y1)propanam1de.

Example 21
(2S)-2-{4-[(Aminocarbonyl)amino]phenyl}-N-( 5-isopropyl-1,3-thiazol-2-

yvD)propanamide

20 (28)-2-(4-aminophenyl)-N—(S—isopropyl—1,3-thiazol—2-y1)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 purified 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+);



and evaporated. The resulting yellow oil was purified by colum
chromat ography (di chl oronet hane, nethanol 96:4) to afford 205 ng of the

title conwowndossss a white solid (yield: 62%. ESI (+) MSPCREPOBGRS8{ 100,
MH+) ; WD 03/ 008365 PCT/ EP02/ 07289 44 1H NVR (400 MHz, DMVSO d6):

6 11.95

(s, 1H), 8.6 (s, 1H), 7.30 (d, 2H J =8.7 Hz), 7.17 (d, 2H, J = 8.7 Hz),

7.10 (s, 1H), 5.75 (s, 2H), 3.83 (g, 1H J = 6.9 Hz), 3.07 (m 1H J =
Hz), 1.36 (d, 3H, J = 6.9 Hz), 1.22 (d, 6H, J = 6.8 Hz); Anal. Calcd for

016H20N402§'{ WRE(ZO@MHHDI@IS@%%!\B 1165 35; 118, 898.(B5LH0130dH, 751, 56.87BHzH,

6.06; N, 16.28;
conpounds TAf (Be2ly bpd 2Hzpt7alQ (sng

derivati ve:

7.54. By wor

£3- 03 REDcHP3 &% pdhdi 7§ %7

N (51 soptBplF b B2k 1363 TSRO A b e b b ooy
(41 (ani noggspeayl)srtnel phens! &, 57.81: 1, 6,06, N, 1685; 8, 9.65. Found: C, 56.73; H,

-N-(5-isopropy

-Z2-yI)propanam de; 2-

{4- [ (ans noe@6PNNYS.2&S,Tdpheny| }
-N-(5-isopropyl -1, 3-thiazol -2-yl)acetam de. Exanple 22 15 (14 [(S) 1
(5-1sopropyl -t hiazol - 2-yl car banoyl ) - et hyl | - phenyl car banoyl } - net hyl ) -

carbamc a

(2S)-2-(4-a

. “iH An¥: b the following compounds can be prepared starting
g%qv&g{%r‘@%—a&%g-ﬁ%%{)yle- Io, 3-t ﬁgl azol? -2-yl ) propanani de (289 ng,

no

i nIgI)I n_ an anal ogous manner th%é'%l% ((I)nV:/I ng

6.

5

8

1 mol) amgnBoecahyspohtiag dthimpderivaivemol ) di ssol ved in di chl oronet hane (10
m.) were treated w th N-cycl ohexyl car i Lmde, N -nethyl,polystyrene
1Y rogorviha B2

( Novabi ochéR)-2d4Garinergroonyamipephsnyl

re was gently

sti rregafor O{\}ﬁgﬂ%ﬁﬁ?‘t hen kept standing at +4C over night. The resin was

filter

afifP

cation.

6.96 (t, 1H, J = 6.1 Hz), 3.7 (q, 1H, J = 7.1 Hz), 3.26 (d,

15

Example 22
(§4-](S)-1-(5-Isopropyl-thiazol-2-ylcarbamoyl)-ethyl] -phenylcarbamoyl}-methyl)-

carbamic acid tert-butyl ester

20

25

30

(28)-2—(4—aminophenyl)-N—(5-isopropyl-l,3-thiazol-2—yl)propanamide (289 mg, 1
mmol) and Boc-gly-OH (210 mg, 1.2 mmol) dissolved in dichloromethane (10 mL)
were treated with N-cyclohexylcarbodiimide, N'-methyl polystyrene (Novabiochem,
loading: 1.93 mmolg™, 1.04 g). The mixture was gently stirred for one hour 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.

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, 2H, T = 8.5), 7.11 (s, 1H), 6.96 (¢, 1H, J = 6.1 Hz), 3.7 (g, 1H, J=7.1 Hz), 3.26 (d,
2H, T = 6.1 Hz), 3.06 (m, 1H, J = 6.8 Hz), 1.35 (s, 9H), 1.37 (d, 3H, J = 7.1 Hz), 6 1.21
(d, 6H, I = 6.8 Hz).

horoughly with dichloromethane. Evaporation of the
sol vent | efit ([(x@inoeavbonyl)ahtibIBhenyl ) -Ny(5-i8@%epyl b thinzsd-2at)ppeppnsiiide; whi ch
was subjected to the next tr_ans{lorma ign wthqut furth

ESI - (+) M52-{f-KamimpcerbonyDagng lp

o
TR EoRIORNE 3 Bieslda Rt o' *Thy
9.95 (s, 1H),

7.49 (d, 2H, 8.5 Hz), 7.26 (d, 2H J = 8.5), 7.11 (s, 1H),

25



2H, J = 6.1 Hz), 3.06 (m 1H, J =6.8 Hz), 1.35 (s, 9H), 1.37 (d, 3H, J =
7.1 Hz), 8 1.21 (d, 6H J = 6.8 Hz). 30 WO 03/008365 PCT/ EPO2/ 07289 45 By
wor ki ng iwoan/oesses ogous manner the follow ng conpounds camCligEppr/enss ed
?Eir'{ |( n)g onm t he correspondi ng am no 4(é)ieri vati ve:

-[(R)-1-(5-isopropyl -thiazol -2-yl car'banoyl ) - et hyl ] - phenyl car banoy!
-nmethyl)- carbamc acid tert-butyl ester; 5 ) yH-p Y a
({4-[1-(5-isopropyl-thiazol -2-yl carbanoyl) - et hyl ] - phenyl car banoyl } - met hyl ) -
carbam ¢ BeLAALRE in Qtﬂhﬂdlo%ﬁb @fisnner the following compounds can be prepared starting
({4-[(5-1sopropyl -t hi azol | car banoyl ) - net hyl ] - phenyl car banoyl }

- et hyl ) - ciothalng azorreamrdhn&armmblﬁiﬁvmté@ter 10 Exanple 23 (2S) 2 f4

(dycyl am | - N- 1
({4-1(S) - 3&%&3#% D8] Qéwaagé%}l St b @Y%ﬂﬁ&@g%ﬁca anoyl }
-met hyl ) - a{;ﬁmagldafgﬁ@ufﬁggtelbutyl ester was treated with a 9:1 mxture of
di chl oronethane and trifluoroacetic acid I%I Onl) at roomterrpera e,
Is';] i ”1 gds fo(r{4;|[135hmptr(tspyﬂ-][hlaazb®\1’a:1dl carhamelyl)-¢thy @eﬂﬂﬁbﬁp‘?ﬁé}'@ﬁt hypagar ’§o| ved
m ni num anount of absolute ethanol (-5, nL) and added drop-wise to
_:it_hsatur at etFiS B O HiSESr bonat e aqueous sol ution (50 nl), with st:orrl ng.
¢ aqueou 180 Lﬁﬁ&zbﬁglﬁéixwrﬁ 1)in6thk QRERY] fabanoyip st/ abdrbarhici ne,
dried overé{s%?ur'r?}é@ phate and evapag,r&%ledwghrgﬁl cation of 1fyh)e‘\‘:crude by
g(??urm gha@molg%tgbﬂyer(dl ghl oronet hane, nethanol 9:1 + 1% TEA) afforded
ng of pure conpound (overall yield: 63%. ESI (+) Ms: mz 347 (100
M—|+) 1H NI\/R7(411(30(|\/|—|2,1|_'DDIVBOd6) 8 7.54 (d, 2H, J 8.7 Hz), 7.26 (d, (2H, J
S 1.21 (d, GiFa €2§8Hz)388(q,1H,J:7.1
Hz)35(m1HJ 68Hz) 137(3&)3HJ=71H2) 25 Anal . Calcd
for Cl7H22)2S4- 4 thiag Dpreps

Soﬁgour[\]ldslé%n[(S)ngﬁ-éw[c%f ~:§Fp89ar{>amoy gtplall]- ﬂenyclcar z{]rﬁ]oeyrl} Ii‘r{%?nyfl)OI ! O‘M ng

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, methanol 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, J = 7.1 Hz), 3.05 (m, 1H, J = 6.8 Hz),
1.37(d, 3H,J =7.1 Hz);
25  Anal. Caled for C17H,2N40,S: 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-(g1ycy1amino)phenyl]-N-(S-isopropyl—l,3-thiazol—2-y1)propanamide;
2—[4-(glycylamino)pheny1]-N—(5-isopropyl-l,3-thiazol—2-y1)propanamide;



fromthe corresponding carbamc acid tert-butyl ester: 30

(2R) - 2-[4- (gl ycyl am no) phenyl ] - N- (5-i sopropyl -1, 3-thi azol - 2-yl ) propanam de;
2- [ 4- (gl yw9loanissed phenyl ] - N- (5-i sopropyl -1, 3-t hi azol - 2- y| ppr@panersde; WO
03/008365 PCT/ EP02/ 07289 46 N-(4-

{2-[(5-1isopropyl -1, 3-thiazol -2-yl)am no]462 oxoet hyl } phenyl ) gl yci nam de.
aamﬂe24Nﬁ4{(1S)2-f

(5-1sopropyl -1, 3-thiazol-2-yl)am nol -l -methyl-2- 5

oxoet hyl } pheqyl) niscRbpropyl 08 tiNee-yiunine 2-ox oethylhyiengh glycinadae( 762 nyg,
4.15 mol ) in pyrrdrne ?30 m.), at +4C, under an inert atnosphere, was
treated, while stirring, vmth (28) 2- (4-am nophenyl ) - N-

(5- |sopropyl 1, 3-thi azol - 2-yl ) propangrasple(H00 my, 2.77 mol) dissolved in
pyridine (19 nL) After 2 hours the reaction was allowed to reach room

t enper at ur eN-44 Qf prapyi- 13 2ol-2ri o gthyl-24ay, the reaction was
carried to co -Ietlon -, ing further nlcotlnoyl chl oride hydrochloride
(254 ng). ROV d e—was added drop wise to crushed ice and

wat er (600 f RECLH Piiaby ih PhEie (I& athet°C,

sti cky. Théﬁ%é%% u%ﬂ%ﬁggé®gg%h%§P?g@%%dgmnt eth?l gﬁetaté (ggganL 100 nmL
X 2). The agnibi methertr aymokghees twaadteatodewdilel sﬂu@goweth @SH-(hamingphend)-Nnd t he

by chr ot dgrisggEY e it oR St rainasils, watire o Epnae dissefeo Ry b’ | he
title conp d@?%gy 5}{% 52 ?&@s the Er%ctléﬁ )wa!ﬁllo%a tgqga&ll@em NHIb)eratlirH ablyRef 400

Mz, DVSO- , 04-9. r?)
8. 70- 8.6 (¢nrandlhd) ové. @ZhtS T8 I(Cm da.y—l)the ?ea@ﬁoxr avas zrarmezri to @n@lﬁrzgn yr aé@ng 57

m 1H). 7.33 20 (d. 2H .J. = 8.5 92 71

L) 15 07 et picgtioss yloride hyfrczfgfc?qda "8 b ThermactoR iy Why diged

6.8 Hz): An 3 207 n&,edS 13,
Found: C, 6 OHQ‘SQ%%Q ‘fugﬁeéis%éﬁﬁgm 10° Og MSEEEH%SF\E%@? ?iée%ﬁesso 99.5 %
(chiral HPL{)s rathidh siskywTh aqupousi phase amalem‘gmﬂ@i withethyl a¢etate G100a0knp0 mL

conpounds can be prepared startin fro e correspondi.ng am.no .
dem)v ative:x2). Thepcorr}?bmed organic extrgcts were e over SO(?ILH% su?pha anrH tﬂe 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): 8 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

20 (d,2H,J=8.5Hz), 7.12 (s, 1H), 3.92 (q, 1H, J = 7.1 Hz), 3.07 (m, 1H, J = 6.8 Hz), 1.40
(4, 3H,T=7.1 Hz), 1.22 (d, 6H, J = 6.8 Hz);
Anal. Caled for CyH»N40,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-isopropy1—1,3-thiazol—2-y1)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- {(1R)-2-[(5-isopropyl-1,3-thiazol-2-yl)am no]-1-nethyl-2- oxoethyl}
phenyl ) ni coti nam de; 30

N (4-{2- [WB-Bmagssdpyl - 1, 3-t hi azol - 2-yl ) am no] - 1- net hyl - 2- PoxEPOIIY128%
phenyl ) ni coti nam de. WO 03/008365 PCT/ EP02/ 07289 47 Exanple 25 N-(4-{(1
S)-2-f (5-isopropyl-1, 3-thiazol -2-yl )an47nol -1- et h3l - 2- oxoet hyl |

phenyl ) pyri di ne-2-carb oxam de

(2S) - 2- (4-am nophenyl ) - N- (5-i sopropyl -1, 3-thiazol - 2-yl ) propananm de (289 ng,
1 5 mol) was dissolved in dichloromihgile2§10 m) and treated first with
picolinic acid (148 ng, 1.2 rrrml) di ssol ved in the mni numanount of DM
t hen wit h N-(dej(t$phd(Oyisentiony HRZ0 aninel-iymethyl2-o e (Novabi ochem

| oadi ng: 193 I o_ 1 1. 04 ) ndst. rred on an orbital shaker over the

week end. G $ve was still present, nore
pi colinic gsc) anﬁa%ﬁ&y!)mqs’nédpml i 4ol Z-yﬁi)roi;@nahmget h@BY wi thp, mdr e
N- cycl ohex

odi i mde-N -net hyl polys rene he . fol | owi ng. day
t he sol yenhanolpmes eimpblﬁétl&dldﬂmomh‘élam (JH%mAh@ndptx?a ¢4 @@t pyith BlﬁP]é‘Hﬁtaﬁ’élr aphy

b ort v (4 hﬁ%pﬁéhél@:%ﬁfas%@ i) ensg il pfgiy B BMPURG GRTREVL 2
15 1H NNR %Ligh%@%cﬁr m%thél? Fgﬂfstgﬁane ¥Nbwatibcteh, (16adidd)1.98 nﬁﬂolg 1H) ,

8.12 (m =8.5 Hz), 7.66 (m 1H), 7.33
(d, 2H J 1.6 ) bind, siffted ]pn as, orbith], shakmow the Hyveek endr Singg plartmenFming  1H,
J=6.8 H), 1.

Cal cd for @4@?&4‘@‘?8“@‘“8@%ﬂlorwl%h%lﬁ acﬁ W(ilﬁ a‘i%’la g p%ﬂ?%s (1H§LIH%&“§
6L.91; Owt%eﬂ?w%th'\‘ oé: Regyofthedy 13k b0 MENUrRGhyIN palys %f@bogm@ MEiRner

t he fol conpounds can be prepared startin fromt correspondl ng
am no deri folldwigg Nay 4the solvents were evaporated an the crude was purified by

25«1)5% h§| % ES I SODQ%Q % 31@1%@%3% gpgm- a?né ngé 812 Yslhlng 237 mg of pure
{21051 soRgbliad asad St AL a&omamfal(yﬂembwl - 2-oxoet hyl } phenyl ) pyri di n

ESI (+) MS: m/z 395 (100, MH+);

15 'H NMR (400 MHz, DMSO-dg): 5 12.04 (s, 1H), 10.57 (s, 1H), 8.70 (m, 1H), 8.12 (m,

1H), 8.04 (m, 1E), 7.80 (d, 2H, J = 8.5 Hz), 7.66 (m, 1H), 7.33 (d, 2H, J = 8.5 Hz), 7.11

(s, 1H), 3.91 (q, 1H, T=7.1 Hz), 3.07 (m, 1H, J = 6.8 Hz), 1.41 (d, 3H, T = 7.1 Hz), 1.22

(d, 6H, T = 6.8 Hz);

Anal. Caled for CyHz:N40,8: 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—isopropy1—1,3-thiazol—2—yl)amino]-1-methyl-2—oxoethyl}phenyl)pyridine—Z-
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 ridine-2-
car boxam we.o3s363/ 008365 PCT/ EP02/ 07289 48 Exanpl e 26 %P)C%/E{Pozzonw
S)-2-((5-1sopropyl -1, 3-thiazol -2-yl )am&ol -| - met hyl - 2- oxoet hyl }
phenyl )i soni coti nam de
(2S) - 2- (4- am nophenyl ) - N-(5-i sopropyl -1, 3-thi azol - 2-yl) 1
. . . , pr opanam de (289 ,

1 5 mol) was dissolved in dichloronmethane (10 m) and treated fi rs'g Witrrlrg
::):/gnlt ﬁgtl ni tchaﬁll-d (|14ﬁ rrgl, 1. ﬁ molBxadiple 26 ved i n t he m ni nrum anount of

n w cycl ohexyl car bodi i m de- N - rrethl i
| oadi ng:  1N9G N3 .gwu 1)3-thigrol2 tvDamingl~l _,-_ | ystyrene (Novabi ochem
\(/\gg? end. Since tart ng ant. .&Ierl vative

2- (4- a# 3 ®hropyl - 1, 3-t hi azol - 2-yl '

(25)- presgjg iy (mgrﬁ‘l py yl ) propanam de was 10

nlo RAHyOONI(Hi ﬁqjyﬂl)ﬁamaadldbgﬂ 10 pnmmiiic)n 28248m )1 3
t oget her vmt nor e N? cycl orgexy car bodi i m de- P p S( ¢ ?é{]eﬁg )

0.5 fg) 3 A]l; hﬁn?]lb was disyalvedin dlsldpmﬂﬂsmél(érr@-)ﬂﬁére&f lrafrm
purifie romaf Qgr a dj chlor el hal&m 231
RS SRl L ARl Byl R0

ng of pure tg amorp’hous SO d: 59% 15 ESI

(+) M50 i KON wﬁ@m flidg:
10. 45 (s, Zf@&%é‘(}’gcg&ogﬁﬁ%f}] iﬁengf‘) T 83 (d, 2?%103 = 214911 ﬁzn)ldlg) 68
(d, 2H, J .08 §) knd stifre@5on( dp czrbntalehﬂkg gyer the 1weqks en ch Srigng Eino

= 7.1 Hz 3..07
J= 6.8 H)z) GEWtWﬁal(zéb%ﬁ% &IW%QP%&EHZ‘%EIZ‘?QA’S%(’H% 13%{51“521?'[ 2 lfpgaﬁzim?\?ez f%‘%'o 62
g 912 %F?gﬂgpgl Tj@ﬁt fbre 'ﬂzomcrbﬁﬁé acMl whS afdkd 18, poBtid3. (188 ang xdmbmgertheemﬁss |

By working in an anal ogous manner th ol | nlg
ggm)\c/) ; tn:zl \s/eeﬁogf?ﬁcmaﬁybgrbsdamtdeﬂﬁ “methyk palstyieee Colr @3 %) ?Fg“%‘?%’é ©
oxoet hyl } Sp&Ri| )W%r8n|e¥6?$$f I sogr W erhad™ s azp%-ﬁ dylb))’arghpﬂlatg’gﬁﬁﬁ}hyl - 2-

(dichloromethane, methanol 9:1) furmshlng 231 mg of pure compound as an off white

-t al shaker over the

amorphous solid (yield: 59%).

15 ESI(+) MS: m/z 395 (100, MH+);
'H NMR (400 MHz, DMSO-de): 8 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, J = 8.5 Hz), 7.35 (d, 2H, J = 8.5), 7.12 (s, 1 H),
3.91 (g, 1H, J = 7.1 Hz), 3.07 (m, 1H, T = 6.8 Hz), 1.41 (d, 3H, J = 7.1 Hz), 1.23 (d, 6H,
J=6.8 Hz); :

20  Anal. Caled for CoiH2oN4O,8: 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-isopropy1—1,3-thiazol—2-yl)amino]-1-methy1—2-

oxoethyl}phenyl)isonicotinamide;

N-(4- {2-[(5-isopropy1—1,3—thiazol—2-yl)amino]-1-methy1—2—

oxoethyl}phenyl)isonicotinamide;

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



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

phenyl )i soni coti nam de; 30

N (4-{2- [WB-mmagssdpyl - |, 3-t hi azol - 2-yl ) am no] - 2- oxoet hyl } po@&mpo)/02eni cot i na
m de. WO 03/ 008365 PCT/ EP02/ 07289 49 mple 27 2-[(4- 1(1
S)-2-[(5-1sopropyl -1, 3-thiazol -2-yl)am no] -1-nethyl -

oxoet hyl } phenyl ) am no] - 2-oxoethyl acetate

(2S) - 2- (4-am nophenyl ) - N-(5-i sopropyl -1, 3-t hi azol - 2-yl ) propanam de (3.6 g,
12.46 5 mmol ) was di ssol ved in di chl Bxanplel2dne (60 nmL), treated first with
N, N dii sopropyl et hyI am ne (2 6 m_ 14 95 rrrml) and t1 en, at +4C, under an
argon at m2siisd pAsemrepyz agol-2-y1) aming]- WVt 14.95 Mol ) in

di chl ororrethan ) r.the reaction was diluted with

di chl or onet®H ttien with a saturated sodi um

bi car bonat ngpgl& wh@ﬁylpm-@lﬂoﬁrbpﬁlll -thibAd-2ay ] jprepdnamhiiean@Gut g,of 1Db46 ne
unti|l neutral yi ng over sodium sul phate and evaporation_of th

vol ati| &s fromal)shveas idissqlvaft in adichlergmethanead80; Mlpur Beated nfiishe Vs N-Ng

d |
‘,Q‘,\’,Ep?ZBO i Ropshpe i AES 132 fuie o1 8 b da. Min, 20 k@D anMitghy 1
2H, 15 = tﬁo§pﬂé‘?€) w1t¥1 a%to&%ace%ﬂ"bhloﬁd@@ L L, 24P5 nd3ndIY i dll,ch]bi'd)melha;neq49 Hz) ,
306(m1HJ— d. 3H, J = 6.9 2 (d.

6H, J = 6. &nI:Dz)Aﬁ@yomd'rdur mlge feaction Wﬁ&E%@@@ng% isllorqmethang waweﬁgfv% unds

b tart th
o0 (TS tpui oyt Pubily AR AR A0 AERRYR e i
oxoet hyjg} phﬁﬁ%n?c il m%ﬂofféﬁ%f'ﬂbryﬁfgeb%resodﬁmﬁ (sélphate and evaporation of the

{2-[(5-1sopropyl -1, 3-thiazol -2-yl)am no] - 1- net hyl - 2- oxoet hgl } phenyl| )am noj -
2- oxoet hyl vcﬂm:tdbsaﬁemsﬂec[ {nquantitative yield and in pure form the desired compound as a

{2-](5-isopropyl-1, 3- thla | - 2-yl)am no] - 2- oxoet hyl } phenyl ) am no] - 2- oxoet hy
| 25 acet ayeilow%qm 17'18

(2S)-2-f4- (%NG9W|M3@@XP¢IEM1#),N(5 i sopropyl -1, 3-thi azol - 2-yl ) pr opanami
e 'H NMR (400 MHz, DMSO-dy): 8 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, J = 6.8 Hz),
2.09 (s, 3H), 1.38 (d, 3H,J = 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-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]-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
(28)-2-[4-(Glycoloylamino)phenyl]-N-(5-isopropyl-1,3-thiazol-2-yl)propanamide
2-[(4-{(18)-2-[(5-Isopropyl-1,3-thiazol-2-yl)amino]-1-methyl-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



2-[(4- {(1 S)-2-[(5-Isopropyl-1,3-thiazol-2-yl)am no]-1-nethyl-2 30

oxoet hyl } phenyl ) am no] - 2- oxoet hyl acetate (5 g, 12.85 mml) in

t et rahydrwbuwsass3¢80 nl) was treated with |ithi um hydroxi @eTmPnnbnR2es at e
(1.08 g, 25.27 mol) in water (80 WD 03/.008365 PCT/ EP02/07289 50 nlL) at
roomtenperature. After one hour the redttion was partially evaporated, the
aqueous phase was neutralized with 1M agueous potassi um hydrogenosul phat e
and extracted with ethylacetate. The organi c phase was washed with brine,
dried over mEpdi Hons trifaitareandte whechdai atle réaetibd iveamt panialbf etdperatedudiee by
flash chromat ography 5 (dichl gronet hane/ acetone 9:1 aﬁf or ded i's 8% ‘8f
title conpagnePUssPhasaTasenaygiRlized itk BV agngoys pgigpsiim) hydroscppsinhy ?a 0,

MH) ;' H NVR, (40 , 6)t. .6 by - d,
2H, ) J =8 §Xﬁ%‘jt?‘9 “l\?{'&izbgﬂ‘([g’@l/a%%g‘? )gh"':‘“%’%l@ h%%a,%e %‘??‘P)l‘”f‘%feﬁ?ﬁftﬁ Jbr@é)l .(1612?4265)2’? ¢ 5. 59
(t, IH J =08t lgm?hgtaéa%g éphdporatéd. PurifieationSo0tHdz¢rndd b§8fldshy, chtdinatdgraply 1

Hz), 3.05 (m 1H, . J = 10 Hz%z, 1.38 (d, 3H, J = 71H& 1.21
(d, 6H, 5] <dBhBremytharmdenstone febiatiordedSs¥ g obtitie ogrppeymdas apypiits)solid (¥eld: +007
(C=1, CH3OH): Anal. Calcd for CL7H2, N303S: C, 58.77: H 6.09; N, 12.09: S,

9.23. Found®®: 58.58: H, 15 6.25: N, 11.65: S, 9.12. By working in an

anal ogous W@;Mﬁggﬁghé@ygjmm@ounds can be prepared starting fromthe
correspondi ng am no derivative:

(2R) - 2- [ 4- (‘g1 MR A00avEzo DRSO} 5 N2(0-Gs sHRY 8l (1118, 10Ld ot H. 2L 5 By piBpanani
de; 20
21 4- (gl yeol 8 (AT RA T\ O Hsbardbie: 539 G 6 53 A3 B e,

2-[ 4- col ' Ijl= ks Ik @9tHy, az0l 0 Bzy l1)3ea@f 31 de. WO
03 006 S B T B L B O e ey st 1)

proliferati¥éHhso? del, $Hass®d Hepd with an altered cell cycle dependent
Ki nase actiyvity, by adm nistefi amal in need thereof an 5
effective M@%%C&Xﬁﬁ%ﬁ?riéé?@mﬁm@?azm e derivative represented by
formuila 141 4207° (C=1, CH;OH);
Anal. Calcd 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-(S-isopropyl—l,3-thiazol—2-y1)propanamide;

20 2-[4-(g1ycoloylamino)phenyl]-N-(S—isopropyl—1,3-thiazol-2-y1)propanamide;
2-[4-(glycoloylamino)phenyl]-N-(5-isopropyl-1 ,3-thiazol-2-yl)acetamide.



RR NO1 H3C S H H3C wherein R is a hydrogen atomor a straight or
branched Cl1-C4 al kyl group; 10 RL is a group of fornula (]J[[a-e) OO OOH
N ---NAOWO-0BI0883BS N--R2 ~N R3 ~j CH \-J O (Ila) (Ilb) (IPcx/Epo2/aRsg] | e)
wherein R2 is hydrogen or a straight or phranched Cl-C6 al kyl group and the
hydroxy group onto ring (llc) is in anyﬁone of the free positions; 15 R3
is selected fromthe group consisting of am no, am nonethyl (-CH2-NH2),

hydr oxynet hyl (-CH2OH), straight or branched ClL-C4 alkyl or it is a5 or 6
menbered heterocycle with 1 or 2 hete)aAIM8 sel ected anong nitrogen,
oxygen and sul fur; provided that when R is hydrogen, then R3 is other than
met hyl or pyridyl - 3 yI 20 or a pharmaceutically acceptable salt thereof.
2) The neth ccQq e i i sqrder
L selectedD 30 P s SIS BrotRBREl chRReR boip Bl Bl B hiicd o8
viral infectio a%ﬁeadeﬂtmaaeamﬁg@sgeadﬁmﬁsteﬁng adegenendtineedilkesofans. WO
03/ 008365 PCT/ EP02/07289 52 3) The nethod according to claim2 wherein the
cancer i§ sel ecffentive roraunhefl gbepylacetsmidethisaplo feriwire fepresenisd bynstmulgel |
carci noma, he opoietic tunors of myeloid or Iynmphoid |Iineage, tunors of
mesenchymnal omi n, tunors of the central and peri pheral nervous system
mel anoma, sem noma, teratocarcinonm,

evep

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

wherein

10 R; is a group of formula (Ila-¢)
O 0 O O
M J§ ¥
~N ~N" "o ~N ~N" N—Re /N\n/Rs
/ OH / O
(Ha) (lib) (lic) (Itd) (lle)
wherein

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

15 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 heterocycle with 1 or 2 heteroatoms selected among nitrogen, oxygen
and sulfur;
provided that when R is hydrogen, then R3 is other than methyl or pyridyl-3-yl;

20 or a pharmaceutically acceptable salt thereof.

2) The method 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.



5 osteosarconma, xerodernma pignmentosum keratocanthoma, thyroid follicular
cancer, and Kaposi's sarcoma. 4) The nethod according to claim1l wherein
the cel |l woeBiésssati ve di sorder is selected fromthe growpTaEP%0E84 Nng of
beni gn prostate hyperplasia, famlial a%gnonatosis 10 pol yposi s,

neuro-fi bromatosis, psoriasis, vascular "Snooth cell proliferation

associ ated with atherosclerosis, pulnonary fibrosis, arthritis,

gl onerul onephritis and post-surgical stenosis and restenosis. 5) The

met hod accag)diTig methel aictarlinghiocdlaipt @wvitkesint thewanands edected ifionmatie gbsp
metastasis inhibition. 6) The nethod according to claim1 whjch provides
treat ment or ploasisting of SFCINPHA; SHWERASy S¢lh RFEGROTBR gﬂé%?%?% ORY ¥ ed

al opecia. 20 7 h. . i i r i S

uby ect i ng. t heHatatt ARG, AEge? of it ich St GRIRRY S D Gentcal
chenot her apy rggi 'P'hera@orﬁei-\ma&i Gfsteint h nidlao@@st semieneyt astasdchrrimma,

cyt ot oxi c agent. ggéhhe met hod according to claim1 wherein the mammal in
need t hereof iestepsiropma. xeroder@p piementomyen. iheratosenthema; Hyrg dpilisulge paKaent

ki nase acti vi t%thi%I ch,conprises contacting the said kinase with an
effective amp POY 5BHSBhd as defined in claim1. 30 10) A nethod
according to claim1l which conprises the admnistration of an effective
amount of the conmpound of fornula (1) selected fromthe group consjsting of
N- (5 WO 03/4)08BissmPaod EpORdiDg 289lairgd wherein the cell proliferative disorder is selected

500" 9PY! - 1. 3Ll By bk d %50y bioRid Siiuh) ROSM dRgshanle

g ?cgt yl ggmi no) phamdsls; Nnéio ftRahaems,- Jpsdribdd, azabcubary lshob@p asefnipelifetdtion- { (|
[ (5-i sopropy! - dss@eiathd avith -atheydsplerdsiso [puimemary fibrosis xaButiz) glomeaiylopenheibisi nani

de and N-(4- {(1 S)-2- -isopropyl -1, 3-thi azol -2-yl)am no] - 1-nmet hyl -2- 5
oxoet hyl }pheny#‘)diféoéeif“{%#é \iN .an‘g\il‘:)s‘telp\oﬂﬁenyl acet am do-t hi azol e derivative
represented by fornmula (1) R1 NO-~1

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

15 metastasis inhibition.

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

radiotherapy-induced or chemotherapy-induced alopecia.

20 7) The method 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 method according to claim 1 wherein the mammal in need thereof is a human.
25
9) A method for inhibiting cyclin dependent kinase activity which comprises
contacting the said kinase with an effective amount of a compound as defined in

claim 1.

30 10) A method according to claim 1 which comprises the administration of an effective

amount of the compound of formula (I) selected from the group consisting of N-(5-



H3C S H H3C R wherein 10 Ris a hydrogen atomor a straight or branched
Cl-C4 al kyl group; Rl is a group of fornula (11la-e) OO OOH N ---NAO
---N N NRD oBlo#365 ~I OH \--1 0 (Ila) (I1b) (Ilc) (I1d) (IIPeX/EPotiened n R2 is
hydrogen or a straight or branched Cl1- C@ al kyl group and the hydroxy group
15 onto ring (11lc) is in any one of the free positions; R3 is selected from
the group consisting of amno, am nonethyl (-CH2-NH2), hydroxymethyl
(-CH2OH), straight or branched C1-C4 alkyl or it is a 5 or 6 nenbered

het erocycl e Wikdp répg@-rl Rttt oAk D (5 6k tpyerotitimyDpininy ] ecpeamidex(@Fe-a-[4and

sul fur; 20 provide hat when R is hydrogen, then R3 is q her %‘P?& thyI

or pyridyl-3- y(FlCEtyl@mlr@)MV]ﬁ%éﬁtspE@PWl dhigelodsy dprepmang f4- 149y

Wherdin R s TR 83?%%%%@%%%&&8’%#‘%é*@}ﬁ%%’%ﬁﬂbﬂ&tfn%&@' mi

phenyl acet ami dggt hi azol e deNiuaj(l Sp29f5-fopropylal,§-Hihiazddeyyathing]-1-methydi2m 11,
wherein R is a group of fornmula (lla) or (11b). 14) A

phenyl acet ami deoethiyBpberyDdsonioptipamisleof formula (1), according to claim 11,
5 wherein R is a group of fornmula (Il1c) and the hydroxy group thereof is
in position 3 of the pyrrolidine ring. 15) A phenyl acetam do-thi azol e

derivative ﬂ? mﬁh&w&e{akaldoﬂﬁ%l@wg/ah@e fpdsehidd by forhlain R is a group of

formula (lle erein is selected fromthe group
wherein
10 R is a hydrogen atom or a straight or branched C;-C, alkyl group;

R is a group of formula (Ila-¢)
(0] 0O @) 0

H
\iJ / \/ \§OH / o)

(ila) (lb) (lc) (Ild) (lle)
wherein
R, is hydrogen or a straight or branched C;-Cs alkyl group and the hydroxy group
15 onto ring (IIc) is in any one of the free positions;
R; is selected from the group conmsisting of amino, aminomethyl (-CH»-NHy),
hydroxymethyl (-CH,OH), straight or branched C;-C4 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 Rs is other than methyl or pyridyl-3-yl;

or a pharmaceutically acceptable salt thereof.

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

wherein R is methyl.



10 consisting of methyl, pyridyl-4-yl or pyridyl-3-yl. 16) A

phenyl acet am do-t hi azol e derivative of formula (1), according to claim11,

wher ei n RVD93@04398ir ogen atom 15 17) The phenyl acet am do- PRT&P0Y/€7289

derivative of formula (1), according to_claim11l, wherein Ris a hydrogen

atomand R is a group of formula (Il a)?4 which is N (5-

i sopropyl -1, 3-thiazol-2-yl)-2-[4-(2-0x0-1-pyrrolidinyl)phenyl]acetam de.

18) The phenyl acet am do-t hi azol e derivative of formula (1), according to

claim1l, 13 Abihellictsatestiamlé reavithe of dupdang), stcagingy to claim 11,

(2S)-2-[4-(acetyl am no) phenyl ] - N-

(5-1 sopropy! - WherdithRais g@ulyp}ﬁmmphlr{m b (4- {(1

S)-2-[(5-isopropyl -1, 3-thiazol -

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

i sopropyl - JapA *ﬂh@ﬁﬁéc&a&ﬁﬁh%@l@ibi&é -derivBERY bf Zoan@et (Ty | dccording to claim 11,

phenyl )i sonicotinam de. 25 19) A phenyl acetam do-thi azol e derijvative of

fornul as(1), ashetsf Rpésa group boéifarmula (Iepand thahydrpxy groupdbarentis Brpogition 3

phar maceuti cal | ¥ acce[i)t abl e salt, selected fromthe group consisting of.

1) of the pyrrolidine ring.

N- (5-isopropyl -1, 3-thiazol-2-yl)-2-[4-(2-0x0-1|-pyrrolidinyl)phenyl]acetamd

e; 2) N-(5-isopropyl-1,3-thiazol-2-yl)-2-[4-(2-o0xo0-1 30 _ )

pyrrol i di ny$)) phehghylpccoamidasthideole WBriv 3 G0 83 crrds/ ERoaycorzey to 5gaigy 11,

E))Z/rRZ 0:\Ii- g:Sn;/is? pmz}'@'pﬁr Opy;L]If]._;{r gpé%gﬁ;g l@f %ox%&la %ﬂé)llwglgre%x R3Ls selected from the group

(2S) - N-(,5-1 sopr - - L. hi ). = 2 {2710x0-1

pyrroli lgfi nyl) %ﬁgﬁé}ﬁ%ﬂfg%éatﬁgmﬁnyl %ﬁ Foridt 62

2- [ 4- (3- hydroxy-2-oxo-1|-pyrrolidinyl)phenyl]-N(5-isopropyl-1, 3-thiazol - 2-

yl )acet am de; 6) : . I . lai 1

2- 1 4- [ (3S) -18) hirdphseylagetaspisior thingpleo foriatiye 195hiwmpra Py acsordipg dpyFa® 44 i azo
2-yl)acetande.. 4 :

{4-1(3R) - 3- %y%?%‘%@’ﬁ-aohigf?g-eﬁﬁtf% i di nyl ] phenyl }-N-(5-i sopropyl -1, 3- t hi azo
10 2-yl)acetam de; 8)

P kY RS0 ! Pttt 301 - 2

| -
2.
| -
2-[ .

yl ) pr opnan7elhe phenylacetamido-thiazole d
wherein R is a hydrogen atom and R, is a group of formula (Ila), which is N-(5-

isopropyl—l,3-thiazol-2—y1)—2—[4-(2-oxo-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 (2S)-2-[4-(acetylamino)phenyl]-N-

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

2-yl)amino]-1-methyl-2-oxoethyl} phenyl)nicotinamide and  N-(4-{(1S)-2-[(5-
isopropyl—1,3-thiazol—2—y1)amino]-1-methyl-2-oxoethy1}phenyl)isonicotinamide.

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

1) N-(S-isopropyl-l,3—thiazol—Z-yl)-Z-[4-(2-oxo-1-pyrrolidinyl)phenyl]acetamide;
2) N-(5-isopropyl-1,3-thiazol-2-yl)-2-[4-(2-0x0-1-
30 pyrrolidinyl)phenyl]propanamide;



N-(5-i sopropyl -

9
2-{4-[(3S)-3-hydroxy-2-oxo-I|-pyrrolidinyl]phenyl}-N(5-isopropyl-1,3-thiazo
| - 2-yl) pwopanesssdie; 15 10) PCT/EP02/07289
2-{4-[(3R) - hydr oxy- 2- oxo- | - pyrrolidinyl ]Sghenyl} N (5-isopropyl -1, 3-thiazol -
2- yl)propanam de; 11)

(2R) - 2-{4-[ (3S) - 3- hydr oxy- 2- oxo-1 -pyrrolidinyl] phenyl}-N(5-isopropyl -1, 3-
t hi azol - 2-yl ) propanam de; 12)

(29)-2-{4-[(39)- @wa(ﬁmpﬂ)pgkD,slthmcﬁlnz;yll)m[mwz}cpdoehyI} N- (5-i sopropyl -1, 3-
20 t hi azol - 2-yl) propanani de; 13)

(2R) - 2- { 4- [ ( 3R) -BrrdiPphedlpsnangpideol i di nyl ] phenyl } - N- (5-i sopropyl - 1, 3-
t hi

|- 2-yl
(25). 2 (4. f/(% O@%Em%%‘}p‘%%xf|th‘6§/°r1r20 Gl RRE Y1 1 - N (5-1 sopropyl - 1, 3-
t hi azol - 2-yl ) pr op;amm@&) 1

TbEdpanamide;
-thiazol-2-yl)-2-14-(2 3-oxazol i di n-3- yl)phenyl]

acet am de: 16)5) 2 [4 -(3-hydroxy-2-0xo- 1-pyrrohdmyl)phenyl]—N—(S isopropyl-1,3-thiaZol-2-

N (5-i sopropyl - %}

yl ) phenyl ] pr opan

azol - 2-yl)-2-[4-(2-o0xo0-1, 3-oxazol i di n- 3-
Jietanags)

(2R) - N- (5- i sopy)opyh- &(1353 :&hy@@ L2 3xyl1 PpC@rr/oﬂlém(qu Hef@'i}lNE(SQWOﬂ)yldl Fh3azoBO

yl ) phenyl ] pr opanam

WD 03/ 008365 EP02/ 07289 56 18)

(25) - N- ( 5- i sopr opyhaget@nidhi azol - 2-yl ) - 2- [ 4- ( 2- oxo- 1, 3- oxazol i di n-3-

|y|m) 82?2%/: l“p:];) F@pﬁzﬁgﬁmgéxgﬂé%%l&g r—}?ﬁyohdmﬁjph }?Pil}thI (Szlsgﬂr})pgl 1[ ﬁltl‘(lgz X0~ 1-

20) N- (514 sopr opyp-
i m dazol i di nyl )phenyl ] propanani de;

(2R) - N- ( 5- i so) opy4~(3-hgdroky-gzaxio= megllcﬁnxl)ph@mdb%ﬁilsopropyl 1,3-thiazol-2-

i m dazol i di nyl)p
(2S)-N-(5-isopro

yhacstdttidezol - 2- yl') - 2- [ 4- (2- oxo- 1-

anam de; 22
g@f?rg ir%“f‘ﬂ Fazol - 2- yl) - ) 2-[4-(2-o0x0-1- 10

i m dazol i di nylg), pf'-gﬂy[HS)fﬁHﬁH@i‘S} Q%xoﬁ?yrrohdl nyl]phenyl}-N-(5- 1sopropy1—1 3-thiazol-

N- (5-isopropyl -

20

30

thi azol - 2-yl) (3-nmethyl - 2-oxo- 1-

2-yl)propanamide;
15 10) 2-{4-[(3R)-hydroxy-2-ox0-1-pyrrolidinyl]phenyl} -N-(5-isopropyl-1,3-thiazol-2-

yDpropanamide;
11) (2R)-2-{4-[(3S)-3-hydroxy-2-oxo-1-pyrrolidinyl]Jphenyl }-N-(5-isopropyl-1,3-

thiazol-2-yl)propanamide;
12) (25)-2-{4-[(3S)-3-hydroxy-2-oxo-1-pyrrolidinylJphenyl} -N-(5-isopropyl-1,3-

thiazol-2-yl)propanamide;
13) (2R)-2-{4-[(3R)-3-hydroxy-2-oxo-1-pyrrolidinylJphenyl }-N-(5-isopropyl-1,3-

thiazol-2-yl)propanamide;
14) (28)-2-{4-[(3R)-3-hydroxy-2-o0xo-1-pyrrolidinyl]phenyl} -N-(5-isopropyl-1,3-

thiazol-2-yl)propanamide;
25 15) N-(5-isopropyl-1,3-thiazol-2-y1)-2-[4-(2-0x0-1,3-0xazolidin-3-

yl)phenyl]acetamide;
16) N-(5-isopropyl-1,3-thiazol-2-yl)-2-[4~(2-0x0-1,3-0xazolidin-3-

yl)phenyl]propanamide;
17) (2R)-N-(5-isopropyl-1,3-thiazol-2-y1)-2-[4-(2-0x0-1,3-0xazolidin-3-

yl)phenyl]propanamide;



i m dazol i di nyl ) phenyl] acetam de; , 24)

N- (5-isopropyl -1, 3-thiazol-2-yl)-2-[4-(3-nethyl-2-o0oxo0-1-

i m dazol ivaDrglodgsbenyl | propanam de; 15 25) PCT/EP02/07289

(2R) - N-(5-isopropyl -1, 3-thi azol - 2-yl) - 2-(4- (3- net hyl - 2- oxo- 1

i m dazol i di nyl ) phenyl ] pr opanam de; 26)

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

i m dazol i di nyl ) phenyl ] propanani de; 27)

(2S)-2-[ 4- (acéBMQS)FNﬁﬁ)-I}Sbm‘DWI}LM}(ISqu@@ﬂ) 3iH(2-px8-lthpwezelidiz=3r| ) pr opanani de;
20 28)

(2R) - 2- [ 4- (acet lem]i’F% DSPRARSTHAS. (5§ sopropyl - 1, 3-t hi azol - 2- yI ) pr opanani de:
29) 2-[4- (aceqy{qmsn (glﬁ;lj_'l_)ﬂgl.ﬂﬁ\k OB i HORIABYbgdl13- t hi azol - 2-yl ) pr opanani de;
30) (29)-2-{4- ? mj Q%)? onyl )ar%l no %he%yfy N- (5-1sopropyl -1, 3-t hi azol - 2-
yl ) propanam de; 131’l1§1azohd1ny1)phenyl]acetam1de

(2R) - 2-{4- [(am nocar bonyl no n opropyl -1,3-thiazol-2- 25
yl ) pr opanani dé! )Igz(ﬁs‘l@-l’r‘{ %W%B{gg (‘)%‘H\I-é ] phenyl }

-N-('5-i sopropyl -; ? arvT¥%obBh agam de; 33) 2-

{4-[ (am nocar bony %Zt%hﬁg?’%%ny]y &p %’g I'sopropyl -1, 3-t hi azol - 2-

yl ) acet am de; 23P(2R4IN-(5- 1sopr0py1 1,3-thiazol-2-yl)-2-[4-(2-0x0- 1- .
N- (5-isopropyl -1, 3-thiazol -2-yl ) propanam de;

(2S)-2-[4-(glycyl am no)phenﬁ/

35) immidazolidinyl)p enyl]propanam1de

2R) -2-[4- (gl ol Ina-ithi azol - 2-yl ) propanam de;
25 el SR OB i ozl 1)

2-[4- (glgycyl ami n@alﬂmrm&iﬂyl)bhc{rfyi]bﬁrppnmiydb 1, 3-t hi azol - 2-yl ) propanamni de; 37)
gﬁ ;C,(ﬁam{ 36“5 \ RS Elgé)%%gyl-l%-%hmz%lzg- W2 YA EmAsk: 22c>xox1°-et yl} phenyl)

G 15 ol b 1o 2

{(1R -2 [(5-1 SapRapyhoptopils-akelol 2-y)-} #(haloti davioyl- 2- oxoet hyl )
phenyl ) ni coti nam de 40) N
{2-1(5-i sopr opy! imidzzalidinyde eryl}yrqpaﬁ@m@]e 1- net hyl - 2-

oxoet hy| } phenyly pis Qb i DAL AGy1-1,3-thiazol-2-yl)-2-[4-(3-methyl-2-0xo-1-
imidazolidinyl)phenyl]propanamide;
26) (2S)-N-(5-isopropyl-1,3-thiazol-2-yl)-2-[4-(3-methyl-2-0x0-1-
imidazolidinyl)phenyl]propanamide;
27) (2S)-2-[4-(acetylamino)phenyl]-N-(5-isopropyl-1,3-thiazol-2-yl)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-isopropyl-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-[(aminocarbonyl)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-{(1 S)-2-[(5-1sopropyl-1,3-thiazol-2-yl)amno]-1-nethyl-2
oxoet hyl } phenyl ) pyri di ne- 2- car boxam de; 42) N-(4-
{%R) I )2 [Waa)plsmﬁzmpyl ;31, 3-t gi azzlg); 2- yl( ) am no] - 1- net hyl - 2- POTEPe/bM2BY
phenyl ) pyri di ne-2- car boxam de; N- (4-
{2-[(5-isopropyl -1, 3-thiazol -2-yl)am noJ- 1- net hyl -2- 15
oxoet hyl } phenyl ) pyri di ne- 2- car boxam de; 44) N-(4-
{2-[(5-isopropyl-1,3-thiazol -2-yl)am no] - 2- oxoet hyl iphenyl ) pyri di ne- 2-
car boxani de; 28)2-M-(gdycylapfino)phenyl]-N-(5-isopropyl-1,3-thiazol-2-yl)propanamide;
S)-2-[(5-iso | -1, 3-1hi. | - 2- ' = 1- -2-
koot ot pen o B Gt R TR Y 2
oot hyi ) phenyl i Seap B RIgatigg 1 2 ) am nol - et vl -2
{2-[(5-isopr opyj_N—I4~_’{(IS)i%E(GJisdpn’;ﬁy)-arﬁ-thdﬂzolkz{yﬂamjaio]a-m@ﬂw&hyI }
L2 T (5. isopr opyl SeeyURhEEBLR gy
- - i’sopr opy ¢ * noj -2- 25
oxoet hyl } phen LS oL P Q)2 A DI 96E - 0r1_ 1 bng the conpounds
of formula (1¥P%$%?Hiﬁ§h%f§§§‘g’3ﬂ’@%’? @1&;}2232?55@ lsgll%??[ tQher eof , agp
defi neg in clai M)ébéthy%%a’(yl}nidw'lﬁaﬁideprmri ses reacting 2-
am no-5-i sopro -1,3-thiazole with a conpound. of fornula (111) WO
03/ 008365 PCTAE%@#C{?E[@ISOB@PV&'l:3@ﬁ?0k4'nﬁ§mmﬁk?é¥lﬁhﬁ‘ ind (RI a? e as defined

inclaiml1ll and R ] . sui tabl e | eaving group and, optionall
converting them?xr?teg&g%éfgﬁ cecl?ft?l}h?:lglﬂ%f/ acceptabl e salts thereof. E 21) A Y

pr ocessyaccor di yig-(#o(t3)al-[53Soptbyey €i R hiRizoi-2-yipdimodyl -methgl-2al ogen atom  22)
A process according to claim?2l1 wherein R, is hydroxy or a chlorine atom
10 23) A phar maceethyhirhenpysfineencabiusmiding a t herapeutical ly effective

amount of - a 45y N\ (4-{(1R)-2-[(5-isopropyl-1,3-thiazol-2-yl)amino]-1-methyl-2-

oxoethyl}phenyl)pyridine-2-carboxamide;
43) N-(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-{(1S)-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-thiazol-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 (II)



phenyl acet am do-t hi azol e derivative of formula (), as defined in claim 11,
and at |east one pharmaceutically acceptable excipient, carrier and/or

di [ uent. ®O)3m0g3kdr maceut i cal conposition according to cl 2CWEPB2/6128¢ her
conprising one or 15 nore chenot herapelggi c agents. 25) A product or kit
conprising a conpound of forrmula (I) as defined in claim1l or a

phar maceuti cal conposition thereof as defined in claim23, and one or nore
chenot herapeuti c agents, as a conbi ned preparation for sinmnultaneous,
separate or 20 sequential use in anticancer Rherapy. 26) A conpound of
formula (1), as defined in claim1l, fq as a nedi canent. 27) Use of a
conmpound of forrmula (1), as defin€d in 11, in the manufacture of a
25 nedicanent with cell cycle depefydenp/ ktmase activity. 28) Use of a
conmpound of formula (1), as defiped T claimlljyn the manufacture of a
medi canent with antitunor activity.

R
wherein R and R; are as defined in claim 11 and R' is hydroxy or a suitable leaving
group and, optionally, converting them into pharmaceutically 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 wherejn 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 preparation 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.



