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SUBSTI TUTED HYDANTO NS FOR THE TREATMENT OF CANCER
Field of the Invention [0001] The present invention

WO 2008028863 0 hydant oi n derivatives of the fornuPEI/EP2005/009927
wherein RL , R2 , R3 and R are defined hereafter.
[ 0002] The conpounds have activity as inhibitors of the
two protein kinases . commonly known as MEK1 and MEK2
for the treatnment of human di seases such as cancer.
MEK is a commonly used abbreviation for MAP ki nase /
ERK ki nase which is in turn an abbreviation for
m togen activated protein / extracellular signal
regul at ed ki nase kinase. MEK is al so soneti nes

referred to as MARK | i nase or . VAR ki.nmsﬁeeS ki nase.
Background of t Is a disease

characterized by the proliferation of malignant cells
and tunors whi ch have the potential for unlimted

cno S sl a3 TARRREN 8B bR PR bRRLRR Rundiths

derivdtivesivgreab tii¢ ﬁmfaduné tiag :ﬁhatsbbﬁ@%tatfefand/h%dmeidra/ﬁmw?eﬂh@gstrates
ri ous,. growt a iC iffer fromthose foun
coRpa ﬁlar%r%@ﬂascﬂvfﬁh@n BrrokselHl 33 3Y-FARGIAgeRangesi n
the intrinsic activity or in the cellular

concoain-aépattiept kR8s '(CDKFS?a@ kLRI Bﬂo‘ﬂéin'idhats'é@ that
signal i ng cascade. These changes are frequently caused

playyyitigakretascinfegdatinn heotrarsiégn we@,@ ﬂd‘fer@mt phases of the cell-

cyclénéJc?lCzE hlél @BBFHSQWH' ﬁcﬂﬂ %Dcil%secjteﬁ é%ﬁfh 8%88%&\?% mitosis

lous m eni c signa
andﬂhmométa:gj@NBméplmtleld qurra)new mom(d%ﬂﬂ)cé{h digisienptd B\t period of
sents 0 t he best terized si

. gnal.i ng . o

actye BN Rorior b OBRSSIANVEND biadiiM RS fr Haruge fefiye mitosis

and%ulamaan@aa@r@r gsed; ey tE@gmcﬁé@ &imp’;ﬂed in B, Izlz4 1643-1677
harm Sci. 2002, 23(1), via the

40) . wa
(199805870 AR, ReKEeol DensBil.o+ aR5280 44857« Chik bomplege are

| xS of
oA RF 89 AIDELY A TRRARTL G SURIRI o 82 D1,
D2, I[XSam&tE) phd arcatalgtiokinase gubatie(ege n€ DEXp CERE2, ABD AJACDKS and
COR A DhBranye Iran s e CoRE P, b ebSelifd dpsndhod'on the
cycltrfamﬁfnﬁrﬁ@mémo pRYEPEEa% ediraatdet slibstfates, értwdmlefént

ki nase pat hway due to aberrant receptor tyros
kinagpieyeitn Bairs WP’F'%’YO Fags %mgr@ﬁ%O@FhrRagh goeaifie ahgserﬁa@f the
cell] Cg,&guently been found in human cancers, and represents
maj or factor determ ning abnor nal grovvth control. In
hurran mal i gnances, Ras mnutations are conmon, having
beeAsisgentabbiedtheae phatain K%m%e@fareawcdmmf(arote;ns Buwymes) that

reguq:ate a \r/arl %y of cegl?u?ar Tﬁ%c’uo 682'Phls ﬂéhe?ccg%sphsﬁed w tt?e plg;rsp% (?ylatlon
of specific amino acids on protein substrates resulting in conformational alteration of
the substrate protein. The conformational change modulates the activity of the
substrate or its ability to interact with other binding partners. The enzyme activity of
the protein kinase refers to the rate at which the kinase adds phosphate groups fo a
substrate. It can be measured, for example, by determining the amount of a
substrate that is converted to a product as a function of time. Phosphorylation of a

substrate occurs at the active-site of a protein kinase.
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proteins (proteins which convert guanosine
tri phosphate to guanosi ne di phosphate) relay signals
WO c@io2a863 vat ed grow h factor receptors to dowGI/ERZNS/009927
intracellular partners. Prom nent anong the targets
recruited by active nenbrane-bound Ras are the Raf
famly of serine/threonine p?otei n ki nases. The Raf
famly is conposed of three rel ated ki nases (A— - B-
and e f rs
R R0 O B br A IR R o< el FuBoriEpart in the
proraagatimatof@nowmw fyEidt skgmal WEHGH U(GWBR thatHERKd K ionasiaar bralffdration,

G s T T2 g vttt
grO\b’ot factoy (VEGFY hhvE8 bedn Jetdyrial A€ miSsHa rﬁ‘%édiétto?sd off3or

ERK2 transl ocate and accunul ate in the nucl eus,
pro%ﬁ Rg{egenests. p‘ﬁ%@ﬁrﬁﬁtva%eerwomlﬁaécwsd@y sighalingathesygh two
I
higH Qﬁ’thg Pé&g&c&rﬁ?@rﬁ gﬁfvhﬁﬁ %‘?rﬁg I%é?é lﬁ%&n o éelﬁ chﬁ%@ég ?ceptor
(KDg% (Sqasse)nnemmhmyet 8- RafMeadrGharm. 45(6jt BODE200R)t FeaF

s RS EES S bW e lec B P <ot
tumofs dikbrmmj lﬁﬂﬁﬂﬁéi‘nomﬂm s Bloodll vessdiat(Hh 05998313)4t3>7grow

Li ke. mutated Ras, constitutively actiVve nut

Accﬁﬁ#'nsaiwnhhbg%fq{ rth*? FRBaPioT T GFR KR thaiotrtere with tho growth

i RS89 35 Sy AR S Bl L o

in thsf prenentRsand FRaatMeW@f(sbthRImcpmt HBag, Kiohs Ve.E. et. al. Current
, the kinase corrponents of
Op’ﬁ’ﬁ?[’g)’?? 9’%’702%9@@9%46&@@?? ‘emerging as potentially

inportant targets for the nodul ati on of disease

pr ofeeassoBDKs stehcar CBRA strhens @égéteﬂ @E:Wdtm% ccflc@ﬂmsion
Med. 2002

Trends I

'nh'éﬁlfBIH? FrDe“rs@%“ be Gé@@ﬁswﬂr%amgﬁmfé Wéﬁ%@ﬂmwora can be
useH J610Sv lin@PRS] 4?%5?%

pho'gﬁ]oe?c?/\jlﬂé{ g]e?%ﬁée‘g%ll?]e ané'for 3’?%% %,lg.g?@g ue @&&%Cle
progrgpsieds MAP ki nases. MEK1 and MEK2 are encoded by

di stinct genes, but they share hi gh honol ogy (80%

bot : ' [

g ghas iU Ve Bon. Pha: Beet iS58 R BRompouna

ofﬂzhkwgubt al., J. Biol. Chem 1993, 268, 11435).

Oncogenic fornms of MEKL and 2 have not been found in

human cancers. However, constltuéﬂve activation of MEK

has been shown to resulq1|n o} ar transformation

(S. Cowmey et al., Cellmiagq, 7, 841). In addition to

Raf, MEK can al so p?/égtivatga ot her oncogenes as

mell. So far, the only known subgtrates of MEKL and 2

are ERK1L and 2 (R Seger et al. Biol. Cem 1992,

267, 14373). This unusual subst 1 spechfi0|ty in

addition to the unique ability\ 4
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phosphoryl ate both tyrosi ne and threoni ne residues
pl aces MEK1 and 2 at a critical point in the signa

w0 e@asehses i on cascade which allows it to i ntegPEl/EPI0a5§09927

extracel lular signals into the MAPK pat hway. [0006]
Previously reported studies with the MEK inhibitor
2-(2-chl or o- 4-i odophenyl am r?b) -

N- cycl opr opyl net hoxy- 3, 4-di fl uor o- benzam de, al so
knoWHe?e?nO - 1040 (Pfizer Inc., described in PCT
publ'icati on No. WD 99/01426) provides further evidence
t hat MER1isimgtir@gerepowsealkylaaryddxyrlaver akkyt, ar get f or

phar mac cer ,or. ot her human
di sease?@ﬂé&%?g{;b&%&b%gﬂéH@pgla%R%(ﬂ?‘ “of MEK and
di seases regul ated by the MAPK pat hway. [0007]
Corrpounds related to the conpounds of the present

i nvent i 8rS &S aiRdenes iydyoxydewer alkylenedcydoipwricikienrs aryl

o, Vo %%ﬂ%%m AT G JBWBL afFlehEmono- or

pr evi oudi—;hafoelpmer etkyimree ad‘érﬁo ok radkydens, ammmg)rajl lower alkyl
net hyl ene. s tmee he hydantoin ring
and addf"m' We§@8§’i_|2"c% Gf’rl?ded an
unsubstituted or a substltuted aryl ri ng anongst ot her
defi ned_substituents. The conpounds clained in the
presentRPﬁVention are defined to include conpounds

where there is no nethyl ene spacer between the

hydantoin ring and substituted dr unsubstituted aryl

or substituted or unsubstituted eroaryl group

rings. Summary of the Invergion Qp ] There are

provi ded conpounds of the f ot il a erein RL is COR5

; R2 is hydrogen; R3 is selecte t he group

consi sting of substituted or unsybstituted al kyl,

al kenyl or al kynyl, cycl oal kyl and substituted or

unsubst i 2J heterocycle, aryl or heteroaryl; R4 is

sel ect eq o group consi sting of substituted or
unsubsti d aryl or heteroaryl; R5 is selected t

group conssting fan krngagcioalisisentainias jron 3&5%6r?@rb0"
i ndepen Y i

fromt hg?d?ﬁ%uapﬁEBSﬁ;ni‘x%@P%&dﬁetﬁrﬁ?@é@rﬁ?m@ﬁgﬁﬁﬂeﬁ %rﬂc? fos
| ower abkmoyl atomisiaoweftdmy i to 2 hetef@atonf s¢lbeted from the group

racemat %bnmstlerllgr of nx%/gteln orrlngrogén taﬂg IS{JIfUI’; or a 5 or 6 membered

heteroaromatic ring containing from 1 o 2 hetero atoms selected from

the group consisting of oxygen, sulfur and nitrogen;

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

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

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

membered heterocycloalkyl ring; or a 4 to 6 membered heteroaromatic



di astereoners or m xtures therof, or the
phar maceutical ly acceptable salts, esters or prodrugs

wo b@cozfse3 [ 0009] " Al kyl " denotes a strai ght - chBCTER2005/009927
branched or cyclic saturated aliphatic hydrocarbon.
Preferably, alkyl denotes a |ower alkyl group i.e., a
Cl-C6 al kyl group and i ncl udées nmet hyl , ethyl, propyl,
i sopropyl, 2-propyl, butyl, t-butyl, 2- butyl, pentyl,

hexyl , Lk ' I [ : .
or o) of o1 B eatebyeBENgh b ing BEbeBbiomede dgo containing
al kyl . fosit1 for 2heteredtarss sslepteapfydmdhe Brqupogorisisting of oxygen,
Exanpl es, of cycl oal kyl groups are noieties having 3 to

10, pre?@PQSP§r§u$ﬁ37 carbon atons incl udi ng

cycl opropyl, cyclopentyl and cycl ohexyl groups. As

mono-, di- or tri-substituents on the R3 al kyl,

al keny| Ryis aytipagn, D (EadhCHONuBe. t hi oal kyl ~ gr oups,

al kyl sul fones, e. g., net hyl sul fonyl, nethyl sul fanyl,

hal o, al koxyg hydraxyl, al dehyde groups, carboxylic

ST oo ol R bR R

esters. [0011]
or bicyclic,gparOmatic carbocyclic hydrocarbon radical,

preferably a B-10 menber aromatic ring system

Preferr r yps include, but are not limted to,
phenyl,%ﬂ%gﬁﬁkyﬂ%a’olyl, and xylyl. [0012]

" Het er oBey IS"hYRERARD. Vel alRdor c nefefacyclic ring
system containing up to two ringsl Preferred

het eroaryl groups include, but are not limted to,
thienyl, furyl, indolyl, pyrrolyl, pyridinyl,
pyri di ne, pyrazinyl, oxazolyl, thiaxolyl, quinolinyl,

pyrim di py i mdazol e and tetrazolyl. [0013] In the
case of f(an heteroaryl which are bicyclic it

shoul d Be "understood that one ring may be aryl while

t he ot her—i$§ hetid@oaryliringn@ eystaalleé cavtainimg frpmus &b earbon

unsubst i 4] ! .
substit éto%g’gard' toggujmb%rppgﬁdgﬁdeq g%{c gagz %ﬂg@ﬂ?&“%‘rﬁ‘g-ﬁ%ﬁﬁ Tto2
bi cycl i beter atoahs selecteddomtibegtoup dondisdiogrdi @amoxygen, sulfur and

wher ei n to 3 carhon atons a repl aced by a hetero

At o seLEsga. Prof A ABbRT o PRl A cariiing from 1 to
Exanpl e3 Hdiel atdmsrisidcebd tofr %eygrbupbbﬁéilstir«q Bf Sxydlen sulfur and
i m dazol -4-yl; pyrazol -3-yl; norpholin-4-yl and the

| i ke. [OOMSEAs nono-, di- or tri- substituents on the

aryl or heteroaryl rings one can include hydroxyl,

2l Koxy A PP A argerRy BpEioge SLIOR IR,

met hanesul fonyl. O her substituents include al kyl or

subst i t iednd|Rey largéowerRligdbst i t uent s as noted above.

O her substituents are selected fromthe group of

nitro, ' C ., methyl sul fanyl,
nethylsﬁ%}Pﬂv?ﬁMﬁgﬁﬁg§£§E¥¢onyl and trifluoronethyl.

In the case of multiple
R¢7 and R4g are independently hydrogen, lower alkyl, or

«(CHy), 1C-ORyy;

O

n and k are integers from 0 to 1;
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substituents they can also forma second ring fused to

the original aryl or heteroaryl ring. Preferred second
wO0 200gs29868 | ude, but are not limted to second PCTEB2005/009927

sel ected fromthe group of [2,3]di hydrobenzofuranyl;

[2,2]difluorobenzo[l ,3]dioxolyl; benzo[1l , 3]dioxolyl

and benzo[ 1l , 4] di oxi nyl . [OdiG]"Alkoxy or | ower

al koxy" refers to any of the above | ower al kyl groups

attache Q : rcal | ower al koxy

gr oups g’n&la@?enz %@'ﬂ%ﬁ@%o%"%’i SOpr opoxy or propoxy,’

butyl oxy and the like. Further included within the

meani ngpa$ aalikteger Gow (ol §;igride al koxy si de chai ns,

e.g. ethoxy ethoxy, nethoxy ethoxy, nethoxy ethoxy

et hoxy the |i. d | tuted al koxy side

chains,e%&§ﬁpzﬁ?déﬁﬁgﬂﬁﬁ§ﬁg§é& 'oxy, diethylam no

et hoxy, di net hoxy-phosphoryl nethoxy and the |ike.

[ 001 7] of Rhaxides efitoropbiindsaskenet Rddantains arditrogéreinstheo

a convent| onal | esterif#ed congoqu of fornuHﬁll

havi ng 2eEIPBOANICMG SUIGSWRETE R,FRTHAINE & SHIr e

bi ol ogi ﬁéterséic%élkyrlem?&ﬁ nefstoRFpRaid g of the

conpounds of fornmula I and are cleaved in vivo (in the

organisn) to the corresponding active carboxyli.c, acig.,
[001 8] OF ﬁhéﬁﬁﬁ@%‘ﬁa%ﬁ‘gfépgﬁtﬂg sgs ﬁ}%e%f?féa't 'Hé'bﬂéﬁe éﬁgv'ty of
esters f bE _ pharmaceutical conpounds is
avaiIabfgj$%n%g§?g%%§£xgggdrugs. Bundgaard, Hans ed.

(El sevier, 1985). See also, Ansel et. a/., L
Pharligse inverdve Bgsaigarcaphismasguiizal gomposifieny capiaining such

A I T

unchb8f6lechdr ppwadied-ctldlar pfditraddn,"Fichrasecaeer, cltbiynmune diseases,
. ceptabl.e salt" refers to conventi gnal, aci d-additi on
viref G585Sy 'adal disraser gieieofedeneaive dealdnts ped cardiovadtular

disdds@logi cal effectiveness and properties of the

conmpounds of the present invention and are fornmed from
sui tabl e nontoxic organic or iporganic acids o

r

or garhibitigg andrrgredWatinghe actyiny PECERESH Radickliagh (Y gmakes

V ) » .

e PP B A finfi) #8508 S6Me88ngs usefuln
treatinigfdise aseacneqicstedfyrhinasecadivitprrasfitidaily aaanti-tamar agents in
; itric acid, and those derived from organi c acids such
reai09g @5 CEehesul fonic acid, salicylic acid,

nmet hanesul foni c acid, oxalic acid, succinic acid,

ci t rAscpa@intedi outdlerein pihieccontgntinids cdi €ordhuld Laee pateatialdinti-

Jrifluoro acetic aci d the like. Sanple. .
proffecticiaarts ANt 874 655 HERL A TR st DB inagihe activity of CDKs,
parfEURNY EDK P @S Er‘o"&ming‘sgl‘i’ﬁ—%@r@gerﬂél frafdaingnBGNEINCEMbr other

hydr oxi des, such as for exanple, tetranethyl anmoni um
dis¢gapsmaseeiatethwith cacontselietl @ abnermak cell prlifehaltodut i cal

compound (i.e. drug) into a salt is a technique well

known to pharmaceutica
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chem sts to obtain inproved physical and chem ca

stability, hygroscopicity, flowability and solubility
wokicopgserinds. See, e.g.,Ansel et. al., Phar naP€UEPA$/009927

Dosage Fornms and Drug Delivery Systens (6th Ed. 1995)

at pp. 196 and 1456- 1457. [0Q020] "Pharmaceutically

acceptable," such as pharnac@utically accept abl e

carrier, excipient, etc., means pharnmacol ogically

acc Y, = e
fo o el FeteHeatcibdAldeoanlar ofe ik dpdufitsitne
forniW@21] "Substituted," as in substituted aryl or
het eroaryl, means that the substitution can occur at
one or nore positions and, unless otherw se indicated,
that the substituents gy eab stitution site are
i ndependently sel ected M t e specified options.
[ 0022] "Therapeuqip ly ef fgethye anount” neans an
anount of at | east one designatgd conpound, which
significantly inhibits prolife (on and/or].pAevents
differentiation of a human tu ell, including human
tunor cell lines. [0023] The ¢ ds. Rf the present
invention are useful in the tredtne or control of
cell proliferative disorders su
i nfl ammat or y/ aut oi nmune di sorders,] e.g., restenosis,
coghative disorders, e.g., denentila and Al zeheiner's
di sease, CNS disorders, e.g., neuMNppathizc pain and, in
particul ar, oncol ogi cal disorders.] These conpounds and
formul ations containing said compgunds nmay be useful
in the treatment or control of sol P4 tunors, such as,
for examplegeinRerStydré§dm br [dvistalianombast alk@xY alkyl and
tunors. [[0024] The_conpounds of forrmula | as well as
their sakt B1hddRar aleeassabyi$eOhsynmet ri ¢ carbon at om
and the ] i f
ot er cor LormpgoditaRlaBt BRI saite Mo R SomBbands b
known ségrariai on nmet hods, e.g., chromatography.
[ 0025] A therapeutically effecti%ﬁ anount of a conpound
in accordance wi th thisy nvéhtj means an anount of
compound that is effectNve<fo prevent, alleviate or

anmel i orate synpt - di segsexQr prolong the survival
of the subject being treated. Determ nation of a
therapeutically effective anou (s within Th skil

in the art. [0026] The therapeu| ly effective anount
or dosage of a conpound accor dikgg i'$* i nvention
can vary within wide limts and e determned in a
manner known in the art. Such dodage’w || be adjusted

to the individual requirements in

wherein

Ri"is R'2 - (X') =

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

X is lower alkylene, hydroxy-lower alkylene, cyclo-lower alkylene, or

mono- or di- halo lower alkylene;
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each particul ar case including the specific
conpound(s) being adm nistered, the route of
w@dive/02e63 at i on, the condition being treated, BST/WMRL005/009927
as the patient being treated. In general, in the case
of oral or parenteral admnigtration to adult humans
wei ghi ng approxi mately 70 Kg; a daily dosage of about
10 ng to about 10,000 ng, preferably from about 200 ng
to aboulr,}g000 ny, should be appropriate, although the
upper limt may be exceeded when indicated. The daily
dosage can be adm nistered asRg' single dose or in
di vi ded doses, or by parenteral\ adm nistration; it nay

be given as continuous infusion)}bBetailed Description
of the Invention [0027] TheRg -%- ention rel ates

to conpounds of the fornul awhe is'CORs ; R2is
hydrogen; R3 is selected fromthe—group consisting of

substit ujed~or unsubstituted al kyl, al kenyl or
al kynyl @. kyl and substituted or unsubstituted

het er oc aryl or heteroaryl; R4 is selected from
| p ohsi sits:amgarglfr_irig;llascfyictdaﬂgdriﬁg consithag fori 84 6
aryl or tergaryl; | S selected the group . .
Consi ot FAPOGTAPERER 40 MEMRSHE hElokRRup s W ngesontaining from
i ndependepty yarbyRStdrhe'bRE fYh 21§ Q%‘térb“%&ﬁns%%lﬁéﬁﬂom the

of hyd yl "and

fromthe group consisting of hydrogen, lower a
| ower aBKBWyconsitingrRflaxygem nithegenoand sefilfurhaid a 5 or 6 membered

; : ! < the :
e S5 AR TRl U511, 750Gt rom
salts, % grosipaongistidy ofsxidesy, eolfur 4ri0RiBbgenef er abl y,

the present invention relates to conpounds of the
formula wherein RLis COR5 ; R2 is hydrogen; R3 is

sel ect eRfARIRE B BHEPEnEGgiseld i O
unsubst i tut ed %\I kyl , gl rllenyl? or cg‘?dkeéwgc rgﬁggﬁﬂ? ing of
and sub8vdtoxy dawesr alkisswine: bydroxirdaweroaiedi bydrageh, lower alkyl,

he 2Btk Sy 90 AL BHGESPBLBL A over

of substit or unsubs
alkyl amino;

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

ring or heteroaromatic ring;
or pharmaceutically acceptable salts thereof.

In compounds | and i-B, where Ry, R{", Ry and X are substituents containing
an aryl moiety, the preferred aryl moiety is phenyl. As used herein, halogen includes

all four halogens such as chlorine, fluorine, bromine and iodine.

As used in the specification, the term “lower alkyl”, alone or in combination,
means a monovalent straight or branched-chain saturated hydrocarbon alkyl group
containing from one to six carbon atoms, such as methyl, ethyl, n-propyl, isopropyt, n-

butyl, sec-butyl, isobutyl, tert-butyl, n-pentyl, n-hexyl and the like.
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R5 is selected the group consisting of |ower alkyl,

| ower al koxy or am ne substituted by hydrogen, | ower
wa@bkdoglo2wss3 | ower al koxy; and the pharmaceuti cal PGT/EP2005/009927

acceptable salts, esters or prodrugs

t hereof . [ 0029] Al so preferred anong the conpounds of

formula | are those wherein &1 is COR5 where R5 is

| ower al koxy and nost preferred methoxy. [0030] Al so

preferred anong the conmpounds of forrmula | are those

wherein R3 is phenyl. [0031] Also preferred anong the

conpbenetsn tycloatkylilmednsaa eytibloserasfiegt sustRBentsviiclopgsignates

o R R o 23 PR LSRN o g

AmdMEHRi ﬂfe@rédscy{éhﬁﬂéﬁl sulﬁ&@é”é’ﬂts AkrS eydbsropyr, @%lé%gaéhexyl,

conpounds of fornulla | are those wherein

efc.where R5 is | ower al koxy; and R3 is selected fromthe
group of phenyl, propyl and 2-propyl. [0034] Also
preferred anong the conmpounds of fornmula | are those
wheilberterRl “loweCalkRbx yiheeandd straighdmbainajrlbmamhminmaﬂrm dlkoxy

oro B AR o T ol ot €l A4t Fomcauen oo
metHB , tiSxyl R3dr9fé\©(y, Adpppoxye hRREGRY, kart-bIRKD@na; thE%iké S

ogen i's substituted aryl "or substituted
heteroaryl R4 is substituted aryl or substituted

het ﬁ‘hB‘i‘?r}ﬁ’] “arWQrT’eGJnsFasﬂm%%%lE}{t RIoRbE6F Kby HcQurzeBRA R S aromatic
hydtZ;c[a(tﬁ)n 2rd 6B @ Pheinyd oo Ndppigh withi phethyk béindipneferngd) - 4-

rret hyl - pent anoyl ami no] - thi azol e-4-carboxylic acid
oot (b S Heteresugipalivy reiprstosd 4itg SgnamBRiss) monaeYRls spturated

ringi ddinhltanlimgl@ topt ombomdt@ﬁs o H-onehdrasol teetdrocatomeraeledtedfroth the
met ester;

groyn F@@'St@g(?fg)ﬂ’ge@ nifresen at sy AmeRgthedretariedihstesaayglic alkyl

o PP A b TS,

phenyl - acet yl am no] - thi azol e-4-carboxylic acid nethyl
est dne term “heteroaromatic ring” refers to a monovalent 5 or 6 membered

morfo;{.[y%f:g hgtegcgaﬁ‘éréﬁyg)rlﬂb%ﬂfa[}nlﬂg S 21t8548708 4 Sioadadd drori 1 to 2

droxy-
hetero@ioms \settetbireinihapobwp dorsistingxefl axygear, rdtrogempt sulfur.

ter,; . . . .
AmGg it prsferres) Natetoaiprelic SrquRs e sl tiqnanyh fhigesols.
pyria@iyn¥ligryf afty! but yryl am no] - thi azol e- 4- carboxylic
acid methyl ester;

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

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

chain hydrocarbon substituent containing from one to six carbon atoms.

The term “aryl-lower alkylene” designates a lower alkylene group as defined
above substituted, preferably monosubstituted, with an aryl group as defined

hereinbefore. Examples are benzyl, 1-phenylethyl or 2-phenylethyl.
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2-[1(S)-2-((S)-2, 5-di oxo- 4- phenyl -i m dazol i di n-1-yl) - 3-

t hi ophen- 2-yl propi onyl am no] - thiazol e-4-carboxylic
waceiod/opmsshyl ester; PCT/EP2005/009927

2-[(S)-2-((S)-2, 5-di oxo- 4- phenyl -i m dazol i di n-1-yl) - 4-

phenyl - butyryl am no] - thi azol e-4-carboxylic acid

nmet hyl ester; 9

2-[(R)-2-((S)-2, 5-di oxo- 4- phenyl -i m dazol i di n-1-yl) - pe

2;?2?%! Ité% mc%]rb&@-l%%\@r %Ikg'/fen%aﬁgﬂé@éls' SloffEr gllg/Fetnlyéu bstituent as

designfieR) hezeinbEjore,sbibslitated; prafarbiyt mionbsiatzstitutdd pwith vl caridoxy
.met hyl - pent anoyl ami no] - thi azol e-4-carboxylic acid

rad'g%t hyl ester;
2-[1(S)-2-((S)-2, 5-di oxo- 4- phenyl -i m dazol i di n-1-yl) - 3-
phemwa {@rm) mm&*ﬁlmm]aikytdhead@b@nété‘saé ey g/ et slibstituent

Sub%'ff”(eé) pfzef@@b)y mogogikstibitad owih a1 R Y=areaHp Mihera ap|amido lower
alkyl'éﬂemé'us@@ NiRE Qs RITBR 4 IdvibrafBignd s QAR s Geffdrth

ester;
hereznlpe(fé)e sutqe(t@)teg,vﬂthoaroammo pHwstifdentni dazol i di n-1-yl) - 3-
napht hal en- 2-yl propi onyl am no] - thi azol e-4-carboxylic

aCI , .
| FI Ry imBRb S of- naloJoweralkyepe’ substituents desionate alower
alkymi_a slibstifuent ps defiopd besdirbefoe whichag eitieerdnore dubsyituted or

, 4. net hyl ter; . : ,
disuBsfitgd on pacir g earben atomsyhe [avisiylivienR oei Wapieby said
subst}tbént“is@eﬁéld{gl;é}?nt anoyl am no] - thi azol e-4-carboxylic

aC| net hyl ester;

S) - Z(eranz 2, 5- di oxo-i m dazolidin-1-yl)-3-
phe 9? t@ﬁ”&p"%ﬁ?‘? rﬁ‘ﬁ@]ﬁf'l!QfPa%P@a@f@BP@éiQﬂq c acid
nmet hyl ester;

2: [ fRb1dmb %eﬁehémlmeﬁaw-a%‘rﬁoqbwzspaukweﬂe’zQubsqmesn%s y

|') - 3- phenyl propi onyl am no] - thi azol e-4-Carboxylic acid
desigaatgs a lyyeralkylene substituent as defined hereinbefore, which is either

mo stg)g@?ecL RN Mot dh B¢ [ PRI Fayrene

chaiag wther@i)hsfdud a&sibstituent is a mono- or di-lower alkyl amino group.
2 {(S) 2-[ 4- (3- hydroxy-phenyl) -2, 5-di oxo-i m dazol i di n-
aC| h]nﬁzglp hferz%gr{) Io&rle(r)g?{(y?enengé&gna e%zaollogve?' aﬁ(arene syubs‘t: tuent as
defided ﬁ@elﬁbéf@r&wﬁlcﬁXQS&bétéufeﬂl blaferapErhbibsuM3ERNEd,~WitH 8& amino
zol i di n-1-yl]-3-phenyl propi onyI am no} -
groymi azol e- 4- carboxylic acid nethyl ester;
2-{(S)-2-[4-(2-chl oro-phenyl) -2, 5-di oxo-i m dazolidin-1 '
R4 ]Thé t@ﬁﬁ ﬂé(MRfleBW%Pﬁlk?l@n’éeheSIbhé@%OJ Bwar afkyRMeddbstituent as

aci d
herginbgfgye defi mec( sutvséltuteetyonmﬁ@r@aswm \Bithl posemrideigeeml i di n-
1-yl]-3-phenyl propi onyl am noJ- thiazol e-4-carboxylic

aC| ?Lg)gng l“ 6‘?(@;/% aik)il%ne q%s yqnat%s a I vyer alky A%r%% FF%S,tF]‘ﬁnt as

herelylbefo& ﬁhfm@d pulbitided baranegjesition with an imido group

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

The preferred aryl group is phenyl and the preferred aryloxy is phenoxy.

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

hydrogens of the lower alkyl group are substituted or replaced by fluorine. Among the
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t hi azol e-4-carboxylic acid nethyl ester;
2-1(S)-2-(2,5-di oxo-4-(4-net hyl - phenyl ) -i m dazolidin-1
wo iopAZesaet hyl pent anoyl anmi no] - t hi azol e- 4- car bBXY/EP05/009927
acid nethyl ester;
2{(8) 2-[4-(4-1sopropyl - 1rq%I) 2, 5-di oxo-1m dazol i di
1-yl]-4-nmet hyl pent anoyl am t hi azol e-4-carboxylic
aC| d met hyl ester;

oref ettt B GraBe d dr e et R ek

he;m:‘lutbram’obyll etrswigh Irlﬂuoromethyl being especially preferred.
2{(S) 2-[ 4- (4- et hoxy- phenyl ) - 2, 5- di oxo- |mdazoI|d|n

wo T e PRSI T Blnd Sy RE B RRERBNE ot acic
addltﬁyrﬁsawsq:rlbaseae?danﬁdh $aﬂts]théﬂ| retefin m?é Bmio eFaeHIetBss and

i no] - thiazol e-4-carboxylic acid %V ester;

proger[tl(espf thengarpeundy of-faepuen bl bl zlvyan sngl asrdoimedi e
su1tlab@' Jﬂ)nlfo%(lc% orgaﬁﬁt&qﬂgﬂggmc%dst B 8Frfc 8F HRFUNY bhes. Sample

aCId}aﬁdlﬂ)}n Sa(tQ JrB:ltterbhosédehve:cpfnenm lBer;ganlmcdasz slchlas hldlynlc)wlorlc
aci%ﬁyﬁ?tbt}élgﬁcg?u alqya/romdlc e(l)clld suhf'uﬁé %CI% éu gr%ﬁ:oac){d p%osphoric acid
andszr(cSac@ drt thésé ldeaved RbeNotyania, deidd Sudr adpdaizehésliifonke acid,

- met hyl pent anoyl am no}- thiazaol e-4-carboxylic
sahggucoa%trn?qhaggﬁglfomqaflgsyxajp(a@d@@ppgg[@ acid, citric acid, malic acid,
I
st AR o i ALANE, SEHEBht gl bty b
dertyetldrom ammonium, potassium, sodium and quaternary ammonlum hydroxides,

suchlasioh gEapP e etRbs T AR A o Fi R ofe s TRk ERY o hadfiaton of

a ﬁ@rfrﬂiédeuﬂﬁélﬁfompound (i.e., drug) into a salt is a technique well known to
dr oxy- pheny I& ¢ 5-di oxo-i m dazol i di n-
p

PhaIUVICFUU&%FﬁVI'%% QW@W '&?ﬁrﬂYﬁ ¥aical and_chepiisd) sighility,
hyd r
yefé {( gfﬁ’tg ? 4w%r%ﬁ aélrdosxo)l/ublhtg r%f/ comgogn%? OQge e.g. dat-éoArlms Il ﬁt al.,
P harngﬂc]euﬁcaf@ds,alqpe?urawdammehm 5z@ﬂem94(6ﬂaEldosk995)cat pp. 196

ester;
a”@%{%ﬁgﬂ[z 5- di 0x0-4- (3-trifl uoronet hyl - phenyl)-i ni da
zolidin-1-yl]-4-nmet hyl pent anoyl am no} -

t hi azti secbrdandzowith thds dnviedtioretHeytorasbdurids of formula | can be
2-{(S)-2-[.4- (2- net hoxy heny 5- di oxo-i m | idin-
pregadsty g%oréw&? A SO o Jiner i AP XPb G GRS stated
R1,%' R R, 2%E®he meanings given herein before.
§) 2- 2 (2-chl oro- phenyl) 2, 5-di oxo-i mdazolidin-1
yI] 4- mst hyl pent anoyl am no} - t hi azol e-4-carboxylic
acid nethyl ester;
2-{(S)-2-[4-(2-fl uoro-phenyl)-2,5-di oxo-i mdazolidin-1
-yl ]-4-net hyl pent anoyl am no}- thiazol e-4-carboxylic
acid nethyl ester;
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2-{(S)-2-[4-(3-fl uoro-phenyl) -2, 5-di oxo~i m dazol i din-1

-yl ]-4-nmet hyl pent anoyl am noJ- thiazol e-4-carboxylic
waceiod/opmsshyl ester; PCT/EP2005/009927

2-{(S)-2-[4-(3-nmet hoxy- phenyl) -2, 5-di oxo-im dazol i di n-

1-yl]-4- nethylpentanoylan1no}- t hi azol e- 4- car boxylic

acid nethyl ester;

2-[(S)-2-(2, 5- di oxo- 4- (3- nethyl phenyl ) -i m dazolidin-1

-yl )} 4- met hyl pent anoyl ani no] - thlazole «4-carboxylic
met hyl ester;
(S) 2-(2,% 0- 4- (4- nethylsfﬁén -im dazolidin-1
| pjopi onyTamoT=>"t hi azol e34- car boxyric >

et hy | er;

2 [ 2-]( 2, 5-dio _&-thlophen 3-yl-imd
h8®yt™- pr opi onyl ami no] - t hi azol e- 4- car &
net;yh{ester
2- (V'SR [ 4- (13- f | uor o- 4- et hoxy- phenyl J*
azogj,di n-1-yl ] - 3- phenyl pr opi onyl ani no} -
t hi azol e- 4- carboxylic acid nethyl ester; |
2-{(S)-2-[4-(2, 3-di hydro-benzo[ 1

, 4] di oxi n-6-yl)-2,5-di oxo-i m dazol i di n-1- yI] 3- phenyl
proplonylan1no} thlazole 4- car boxylic acid nethyl
ester; 2N (5) - 2-[ 4- (2,@-di hydro-benzo[1 R,
, 4] di n-%-yl)-2,5- dIOX@ i m dazol i di n-1- y\]
phenyl-pﬁoﬁk

din-1-yl)-3-p
eRaci d

5-dioxo}bnid

R1g

nmet hyl ester/ SN\
2-{(S)-2-[ 4 (2, 3-di hydro-benzoT uran-5-yl)-2, 5-di 0§o-i m
|dazoI|d|n A - 34phenyl propi onyl am no}

di n-1-yl ] - 3- phenyl pr opi onyl am no} -
t hi azoY e- 4- campoxRid ¢ acid met hyl ester; I

2-{(S)-2-[ 4- (4 3-di fl uoro-phenyl)-2, 5- di oxo- i m dazolid o
i n-1-yl ] - 3- pheyy! propi onyl ani no} - | 1
t hi azol e-4-carboxylic acid nethyl ester;
2-{(S)-2-[4-(2,4-dif|uoro-phenyl)-2,5-dioxo-inidazoﬁ@d

i n-1-yl]-3-phenyl propi onyl am no} -

t hi azol e- 4-car boxyl i c aci gchehdayl ester;

2-{(S)-2-[4-(3-chl oro-4-net hoxy-phenyl ) -2, 5-di oxo-imd

azol i di n-1-yl] - 3-phenyl propi onyl am no} -

t hi r
2 Bt my'a a8 g

the|cnmpoylh]i-<ﬁfqmmhg/lledeﬁa}nirmﬁznfb}oxo—thlazohn -4-one)) via a

ndgegeGepatiL e Bk CoEAiE 30l Yo At ofdbg cppettions

conventlondi jn Bamilﬁglkbprﬁpedeg@maa@hen can be utilized in carrying out this
t hi azol e- 4- car lic aci nethg
conﬂ@{\%@ . ?an%@ 'ﬁ%f%ﬁfélom R &Hgﬁpre)ffuz temgrEYs ihitge
preé‘éﬁﬁe’ 6*" dlkai el AcB @?@ﬁh@%@@ﬂl@ﬁ'&’ﬂam noj -
hi azol e- 4- carboxylic acid nethyl ester;
2 {(S)-2-[4-(2-fluoro-4-nethoxy-phenyl)-2,5-di oxo-imd

azol L iy depdids Br REHREIPD RV &MY abstituted thiazolidine of

formula IV is treated with a methylating agent to methylate the thio group on the

compound of formula 1V to produce the compound of formula V. The preferred
methylating agent is iodomethane. This reaction is carried out in an organic amine

base such as diisopropylethylamine (DIEA). In carrying out this reaction temperature
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t hi azol e- 4-carboxylic acid nethyl ester;
2-{(S)-2-[4-(4-di net hyl am no- phenyl ) -2

w0 260di029863 | m dazol i di n-1-yl]-3-phenyl propi onyl B&T/RP2D05/009927
t hi azol e- 4-carboxylic acid nethyl ester;
2-[2-(4-benzo[ 1, 3] di oxol -5-yl -2, 5-di oxo-i m dazolidin-1
-yl)-3-(4-cyano- phenyl) - 12
propi onyl am no] -t hi azol e-4- carboxylic acid met hyl

and ¥5} &lure Sre b crtpalaiPlitebcion oan e carrieq pyt gt rogm temperature
and rabyybpplesrid ;)resmrepllm fgdt amcaoying liua #os eeabtionr roxyl the conditions

aci.d nmet hyl ester; . .
condghtoagtin HethSiE aghip §roUp 28BS K9 n- 1- y1 - et hoxy) - ph
enyl ]-im dazolidin-1-yl}-3-
phenyl pr opi onyl am no) -t hi azol e-4-carboxylic acid
met Kythedwaxéptep of this synthesis, the compound of formula V is reacted with

the 8or(qF)§?J d%z o{o é\gﬁgl(;f g‘_@é@f??éyco%gm(%f BRaMI! TheXdthound of
formiie vy is m emmmamdm'nyl 0o)eansi canvkptichatlgnisex yih amire sabstitution of a

hyl ester; : , . , .
meth7idrsi GAr e Haed | crTYing AYbI EResipn sl pgeosdancy wita one
emboditheazipld slibatifutivhlis 8arried out bly reacting the compound of formula VI

phenyl - pr opi onyI am no}-thi azol e- 4- carboxylic acid
WIthnthg wpmpesing of farmuiasy/.ip the prrsensp pf a conventional solvent such as

ace%)gﬁ]rtﬂhaéﬁérp%ﬁgyﬁ )’Elﬁlf?egét%QS'c%M@izgut' |H'tﬁ'e &rééle}]cé)’ of gn %H.ﬁé base

suclpee giiisoyioayietiy]amineazol e- 4- car boxyl i ¢ aci d net hyl
ester;
2-[(S)-2-[4-(4- et hyl sul fanyl - phenyl ) - 2, 5- di oxo-i m daz
ol i dinthé-athdrRarid2the compounds of formula | can be prepared by reacting
trifluoronethyl-phenyl)-propi onyl am no] -t hi azol e- 4-car

the perappped F fogmga lhwlthé:,@cyppound of the formula:
2-[(S)-2-[4-(4-nethanesul finyl -phenyl) -2, 5-di oxo-i m da
zolidin-1-yl]-3-(2-
trifluoronethyl-phenyl) - proplonyla
boxylic acid nethyl ester;
2-[(S)-2-(2, 5-di oxo- 4- thlop/én 2-yl -i m dazolidi n-1-yl)
- 3- pheny! - pr opi oy amMb i azolle- 4- carboxytic acid
met hyl ester; 2-[(S)-2-[4-(2, i hydr o- benzo[ 1
, 4] di oxi n-6-yl ) -2, 5-di oxo-i m dazolidin-1-yl]-3-(1H ndo
| - Sdhgrgingtiopiaepbedi no] - t hi azol e- 4- carboxylic acid
met hyl ester; 2-{(S)-2-[4-(2,2-difluoro-benzo[1
, 3] di oxol -5-yl)-2,5-di oxo-i m dazolidin-1-yl]-3-
phenmyk-rpactinasfith@ebm@buhb o zerhed 4 Viiatitiothe! dompsindl of formula I

met hyl ester; , . , . - ,
to praques)the cpmpeyng o foratik (B GaEes Pyt i, sshigh dedinerirgagisiselvent
sucﬁi 'a% b'leh?ﬂa]we 3r EH“(%HQ é’tr 1916k %Hﬁbéi@tlﬂ%b of from 150-C to 250-C in a closed
hi'azol e-4-carboxylic acid nmethyl ester;
syslzni (Isyhig-njannise this Faacdipdiie calriesl-gut undsr biigbxtemipetateresi ant

pre%sﬂ{r% h ) r%a@ oxygle?g%é@f %@ ?{?%@?Jﬂeg/?ﬂéere it is desired to prepare

conibolugdé@f fenadd where the R groupdcontlamg halogenls in either in th% chain X,
y I, OX 0|m zolidin-1 etra
or s i BT EIpoRRO T BRI AR R QY. hirass U AEe
repl@@ér%eﬁ?%}’dug?ﬁ‘e%tmgtt{e( SOmpotrft @ﬁtﬂé%rlnula
3] di oxol - 5-yl - 2, 5-di oxo-i m dazol i di n-1-yl)-3-(1- et hy

| -1H ni dazol -

4-yl)-propiony!am no]-thiazol e-4-carboxylic acid

met hyl ester; 2-[(9S)-2-R4=T2N8- di hydro-benzo[ 1

, 4] di oxi n-6-yl) -2, 5-di oxo-i mdazolidin-1-yl]-3-(4-

¥Q0] -t hi azol e-4-car
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met hanesul f onyl am no- phenyl ) - propi onyl am no] -t hi azol e-
4-carboxylic acid nethyl ester; 2-[(S)-2-(4-benzo[1l

w0 3jodioznses - 5- yl - 2, 5- di oxo-i m dazol i di n-1-yi) - 3PEIEP300H009927
opi onyl am no] - thiazol e-4-carboxylic acid nethyl
ester;
2- {(S) 2-[4-(2-fluoro-4- meth@(y phenyl) -2, 5-di oxo-imd
azol i di n-1-yl J- 4- et hyl pent anoyl an no} -

t hi azol id nmethyl ester;
2-{(S)- ng‘Eéﬂ&?ZEQ éggl% 3§ro phenyl)-2 ,5-di oxo-inm dazol
i din-1-yl]-4-nmethyl pent anoyl am no} -

oI & Sopmbpang oL bieor: Teky | be ESgReent rapetan i gegerally
carr@é@buﬂh QhépYéée‘n@e'Bth)ch%lbﬁftﬁXhé‘fﬂ@WI group in the thienyl
t hi azol e-4-carboxylic acid {gnes er,

compquRdaf dpiape At andd e pwseew plian @mingrbasex Msarpe preferred
actlg?l?rsdis%grd %%ﬂ?o‘?ﬂd' d'ﬂlslrﬁactlﬁn is carried out in an inert ?rﬁalinc solvent.

| ONyl am MOyt hi 470 carboxyli1c acid
Anyesdrerentional inert organic solvent such as acetonitrile, methylene chlonde efc.

R R el G T
dusbbr*@g@ﬂ?rlém‘ﬁrﬂi b@?ﬁyéd CinasdrilintEbitthisaehetion, temperature and

4 benzo
preswms& @pg stifjgal angﬂas 6xartionicgais ¢ariad puy pY rognt{empasatyre and

atw&kﬁér‘?@br‘@%h%ﬂ RYairyidY SRR 82 SRS 2RV b ivatdhalichdd of

replaBjngza fierfyl ghenz with 28]athior alandeylitilize8- di oxo- i nm dazol i d
i n-1-yl)-4-net hanesul f onyl but yryl am no] -
t hi azol e-4-carboxylic acid nmethyl ester;

2- [ (®hechrhpbend of formula VI where Rqis X and X is a hydroxy lower
3] di oxol -5-yl -2, 5-di oxo-i m dazolidin-1-yl)-3-(3-chlor

alkydeimdh9$9 comPaENehGamRE RETRATAT &r@m e CHEGIRORGINDEMIRP @cids or

am@]%ﬁ’ %P%Byfei&@)g%\g&éarfﬁl?é mstal bé)roh)idndle On Zr&e ofher hand,

thesohpmexxy lowempalkygeoa gbeponndls tém bzqﬂreparedéomgmrresaamding

cyalip b 2514 S50 W BbSion b SN ARG T a¥rde. Reducton

redﬂ@é&lﬂ?éycmrybm RS BR ia@iINb gm nd mee@széletoﬂa BRIrbRYYtoup. This
acid neth ester

redugfjar %'g takg plgcgbaf%é &gacﬁma abeo ppmp[ﬁumd of formuiaVhwith e
corﬁ%@ﬂ'ﬁfé’#fb{rﬂﬁﬁﬁl.onyl am no] -t hi azol e- 4-carboxylic acid
yl “ester;

2-[(S)-2-[4-(3-fluoro-4-net hoxy-phenyl) -2, 5-di oxo-i m d
azoI d|n 1-

o KOG ATy Mt ders: o theporoporad gb lrmula W Ryds fteand Xis
a cadosty Wéwélkﬁéh@famﬁo[lé\ﬁér Ak(énbonrnldd lower alkylene these
3] d| oxol - di oxo-i m dazol i di n-1-

corpaineinaan b BlseeaamBres 10 FeiaamBounca BERYR byABAgtng the
cor%ﬁ%éw@f&o&ﬁw&? (éégrn?rulé% REfZ@RE ko 31pound ﬁ’f forénula V ?r tr\e

I 0X0-i m dazol i
comppirshef farmnia] -4 Bs deetribett @zoMeoxyl i ¢ aci d met hyl
ester; 2-{2-[4-(2, 3-di hydro-benzo[1
, 4] di oxi n-6-yl)-2,5-di oxo-i m dazolidin-1-yl]-3-indan-1
Where the rings ® or ® is an N-oxide of a nitrogen atom in a nitrogen

containing ring which forms the rings ® or ®, these N-oxides can be formed from a

tertiary ring nitrogen atom by oxidation. Any conventional method of oxidizing a
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yl - pr opi onyl am no} -t hi azol e- 4-car boxylic acid nethyl
ester; 2-[(S)-2-[4-(2, 3-di hydro-benzo[ 1

WQ 2dodiozsssi- 6- yl ) - 2, 5- di oxo-i m dazol i di n- 1-yl ] - BET/RP2005/009927
f 1 uor o- phenyl ) - propi onyl am no] -t hi azol e- 4- car boxylic
acid nethyl ester;
2-[(S)-2-]4- (2, 3-di hydr o- berdfo[ 1, 4] di oxi n-6-yl ) - 2, 5- di
oxo-i m dazolidin-1-yl]-3- (3 4-

i C | .
tertlgNT?ﬁthéW aﬁﬁﬁ@ %!T‘PF)QI % tfemt?%]ag ?h%@%ﬁerr%gn%@%ﬁﬁ dgent is
metaﬂl}ldraparbﬁr&qd aeid (BIGRBXD- i m dazol i di n-1-yl]-3-(3-

nmet hoxycar bonyl nmet hoxy- phenyl ) - pr opi onyl am no] -t hi azol
e-4-carboxylic acid nethyl ester;

2-{( Sbv&nwuﬁacaf&é@hulﬁi Whede R4-i6 %yérdélehxﬁhooé)ﬁﬂ%%éd by

4] di oxi n-6-yl) 5-di oxoi m dazol i di n-

reacting the ﬁpamoyﬁsilcémrﬁa}latllnmlﬂwcerrwoéaﬁ phigrmuta Ydivia a
ncB ol S lon (S TR o g commopn T ompula Y, ARy o g condtons
conyeftitinekinncagryjrhg eﬂt_ Enm\mnegai rtaztdn dambe utilized in carrying out this
coné%%{#é}ioﬁg d egfe’r}gllyzg{ig%afttlgh ?szgar(ra‘leé ou?ap re)f(IYxx tempera%re in the
presericeDf-addiidnéfal dcstaty dh@absizadid. In the Knoevene el reactlon of the

4] di oxi_n- 6-y \)2 5-di oxo-imdazolidin-1-y
Corrm%@fimﬂf%rm% phetiy e ¢rrape i PRTYE. I whs&eolﬁg» kﬁ car bo
—¥Ric acid net hyI ester, isoner 1,
P-1(S)-2-[4-(2,3 dihydro-benzo[l
4] di oxi n 1) | §-di 0= -3-(4- .
di met hy a1r:r°1qm§ eny %j g’?‘(‘gp?‘:'@?g?%ﬁ’(dﬂgﬁy??ﬁi"%@éi‘“e‘i‘ﬁ-é%“é?%?f the 2
positiphiaf tlae:c«xknpeuhdr bf Esmetg | WheneeRoods hydrogen. The base that is used

in tr}&% S%\fqpegév% cyon ﬁly(g i’;{zrégtﬂqg )éX'\ geh SP up) tozpr L?(I:eogl('\o hmd
Cor,ﬁgpé,qphgam"aén no} -t hi azol e- 4-carboxylic acid nethyl

ester; 2-[(S)-2-(4-benzo[ 1, 3]dioxol-5-yl-
, 5-di oxo-imidazolidin-1-yl)-3-th

i az [

ot By PCRRERAPURRYAR B on 1 BARREU G B AL R R, i

hydrdgeuiu o0& mebrpbln@ ob il foxoulan dazol i din-1-yl]-3-

t hi azol - 4-yl - propi onyl am no} -t hi azol e- 4- car boxylic
acid nethyl ester;
2-{(S)-2- [4 (3- f1 uor o- 4- me @oxy phenyl ) -2, 5-di oxo-imd
azolidin-1-yl]-3-furan-2- Iproplo
pyl am no} -t hi azol e- 4-car ylic acid nmethyl ester;
2-1(S)-2-(4-benzo[ 1
, 3] di oxol -5-yl -2, 5-di ox
| - 3H m dazol -
4-yl)-propionyl am noj -thi e-4-carboxylic acid
nmet hyl ester; 2-{(S)-2-[4- $ﬁ13 di hydro-benzo[ 1
, 4] di oxi n-6-yl) -2, 5-di oxo-i 5&20I|d|ﬁg@ yl]-3-
pyri di n-3-yl - propi onyl am n thlazole - carboxylic
acid nethyl ester;
2-{(9)-2-[(R -4- (3 fluoro-4- nethoxy phenyl) -2, 5- di oxo-

|mdazoI|d|n 1-yl 3- phenyl pr opi onyl am noj -
where Rig anay R,l_o arepas ab){)vp P y :

azolidin-1-yl)-3-(3-nethy

can be produced from the compound of formula
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t hi azol e”-carboxylic acid nethyl ester;
2-{(5)-2-[(S)-4-(3-fl uoro-4-nmet hoxy- phenyl) 2, 5-di oxo-
WO pdoda2wb3 di n- 1-yl ] - 3- phenyl propi onyl am no}-  PCT/EP2005/009927

t hi azol e- 4-carboxylic acid nethyl ester;
2-{(S)-2-[ (R -4-(3-chl or o- 4- net hoxy- phenyl ) -2, 5-di oxo-
i m dazolidin-1-yl]-3- 15
phenyl - pr opi onyl am no} -t hi azol e- 4- carboxylic acid
met hyl ester; 2-{(S).2-[(R)-4-benzo[1
, 3] di oxol - 5- yI 2°§5-di Ox9-i m dazol i di n-1-yl]-3-phenyl pr
opi onyl am no} - th| onl e44-carboxylic acid nethyl
ester; G NH——C——CH=CH—OEt
2-{(S)-2-[(R)-4- (3,54 f1 uor o- ghenyl ) - 2, 5- di oxo-i m daz
ol i di n-1-yl]-3-phenyl propi onyl & no} - X
t hi azol e-4-carboxylic acid nethyl ester;
2-{(S)-2-[(R)-4-(3-fl uoro-4-net hoxy-phenyl) -2, 5-di oxo-
| M Giazeé FlioWirdg Wdctidn 68heme 2, where R1g and Ry are as above.
met hoxy- phenyl) - propi onyl ani no} - t hi azol e- 4- car boxyl i c
acid nethyl ester; 2-[(S-2-((R)-4-benzo[1

, 3 leXE}é 5-yl -2, 5- di oxo- |mdazoI|d|n 1-yl)-3-cyclopro

py am nq] so4t cwmzol e- lic acid nethyl
este zo[ 1

, 3] di G 2 bt, dBloxo- i m daz -O/1)-3-cycl open
tyI pr opi or}yl am n075% t hi azol e- 4- car bdleyl ic acid methyl
est ex; X1
2-{3- cycl opentyl -(S)-2-[(R)-4-(3-fl uoro-4-nmnmet hoxy-phen

yl)-2,5-di oxo-i m dazol i di n-
1-yl]-propionyl am no}-t hi azol e- 4-car boxylic acid

met by, est er N NH HO

2-[(S) - 2-(;(Sma<‘o4thi_opheﬁ_3¥y-i 3 dian-l%
-yl nyl prepiepgyi-agi no] - thi e- 4- caf YT 1 OV g
a(:l%:/:ﬁjxfﬁl ester; N or HN}R?SJ '

2-{(9) - 2- [(R) 4-( 4- met hoxy- phenyl) R, 5- d| oxo- i ni dazbd i

di n-1-yl ]-3-t hi b| 2-yl proplo X111

hi azol e- 4- carboxylic acid %i%
{(S)-2-[(R)-4-(2-11 uor o- 4- FE{hEXPT pffeny! ) - 2, 5- di oxo-
dazol i di n-1-yl ] - 3- phenyl propi onyl am no} -

m
hi azol e- 4- car boxyl |§ﬂ%a0| d methyl ester;
[ 4. Rk 2

( 2,5- dp@xo0-
he P (O%G) M -4-carboxylic acid

nmet hytr,e I 2{(8) 2 [ (R~= 42 hydr o- benzo[ 1

, 4] lerEA %%Sl )- 2, 5-di oxo-i m dazol:ﬁlll_git‘% 1-yI]-3-

phenyl - propi onyI am no} -t hi azlj 4pcar boxylic acid

net hyl ester; 2-{(S-2-[(R }?2 3- dlhydro benzo[ 1

, 4] di oxi n-6-yl)-2,5-di oxo-i m dazol i di n-1- yI] 3-

(4 fl uor o- phenyl ) - propi onyl am no} t hi azol e- 4- car boxyl i

c acid nethyl ester; Scheme 2

2-{3-(3,5-difluoro- phenyl )-(S)-2-[(R)-4-(2, 3-di hydro-b

enzo[ 1 , 4] di oxin-6-yl)-2,5-

di oXthei guineksaLmidi afifornduls X whichmiaorbd prepacgd frivinad-tideanilioe with 3-
ethoapadyloy Siesad S Dol o gk SommApHgE f formula XI by treating with
sulfufZH: f@b@X'G‘erﬁarMily) fis Po SEtRRAs Bzt iigl A idery b&)lvént such as

| uor o- pheny ).- propi onyl am no] -t hi azol e- 4- car boxyl i
dickjorgemethare.hGclizatien is achieved through the alpha, beta unsaturated double

t
2-
[
t
2-

bond in the ether moiety of the compound of formula X through the use of sulfuric
acid. In carrying out this reaction, temperature and pressure are not critical and this

cyclization reaction can be carried out at room temperature and atmosphere pressure.
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2-{(S)-2-[(R) -4-(4- et hoxy- phenyl ) -2, 5-di oxo-i m dazol i
di n- 1-yl ] - 3- phenyl pr opi onyl am no} -
w0 bioamedses 4- car boxylic acid nethyl ester; PCT/EP2005/009927
2-{3-(2-net hoxy-phenyl)-(S)-2-[(R)-4-(4-met hoxy- phenyl
) -2, 5-di oxo-i m dazol i di n-
1- yI ] - propi onyl am no} -t hi azdPe- 4- car boxy[ic acid
nmet hyl ester; 2-[(S)-2-[(R)-4-(2, 3-di hydro-benzo[1
CALEL X - B Lidjn I
The b nBalld oR Rt S AR ot oo e
convzermd o tiretdmydrinesédecompound of formula Xli by treatment with a chlormatlng

ageéﬁ:I (e:\)’s é g%;{;{gl#gﬂsgo%oﬂ%ld)g (ngnera }g ilt?)ls gre erred t%l l.@/e a qud high
boniﬂg%@bﬂﬁmtﬁafagbhﬂé&hlayb&oﬁh%w&ﬁmm}e thi A RInReAtHed

oxy IC acC

reaczwo(rsnydlze{c(aR)bwep‘lm%@wwveﬂﬁhemowpsbmenyln}o theschiprige with

ool el ARk oF U sttt copventianel in eanisring en oxgappup to @
chlamelb[jgrbu;esale tbe l&eﬁ(lﬁba&ylhgl%)lﬁﬂ'gé Zeai?iztg)nhyd the bettzatgpof this
X i m dazol i di n-1- -3-
readtioho biaseooAnd PR B S BRC GR My bR AmET Y Rgde to
procﬁfdect E%Pd’doﬁatcﬂrf@rmula XIll. This reaction is carried out by reacting with
2-{(S)-2-[(R) - 4-(4-net hoxy-phenyl ) -2, 5-di oxo-im dazol1
ammgppium pyqrogldemr@gb pcessyrq)abtpnmeyatgrﬁm@f} 100°C to 200 °C preferably
at aéglzn?éfétgre[ ?@fg e ?fét ﬂﬂo%r%ﬁtefr@él r&;t’@é éegc))(%da%aawme with the
R19 cHrnt Rzo)dubsﬁtuehtmi be&prdparepbp mcyahc&nmgrtbé; compound of formula Xli
iSRG it A9 SRy e BT S v asinagozpmine
to a's%c@h@é@rérﬁinémlrigdé fowler ity 3Fhe 2-amide substitution compound of
t hi azol -4-yl - propi onyl am no} t hi azol e-4-carboxylic
aci d met hyt¢8st er;
orgbEA1AL 51 54 N D3l omerpy i th primary

amlhhlcop‘l'wmna Vylth- thecamcbﬂybam nnkhé¢ herizsibp of tHissyrdkgsis cthe
aci d

contpo{upgﬁiorﬁw %I? EQanertﬁdh'S‘?otPE ceg}pé)blpg of formula II-A using

formy’Hzt‘iBrPP@a%tl@n ¥4 torfsert tHEG3d0 bBUaeahe GHO Substtudnt on the phenyl
pyrazol -i -yl - propi onyl am no} - t hi azol e- 4- car boxylic
ringaclihds rﬁgqqtfyn ineargied out by reacting the compound of formula Xlll with carbon

morﬁ»&é{v t]?\]e[;% néérey pr 3 éﬁ@&?ﬁﬂégph%es(o%'p?ﬁpmerﬂrgéé‘?éé of a
bast mtlazmg@anadlanbmetdatecasamatdlye’etlh>danefstgemut this reaction, the carbon

mor&;{t\éq %ﬁqo[egﬁ)aﬁg%%eqng ptgl)% Héﬁ E;ressur e(r%pIeFQttSlraezotJ tJrom 60

to 1bb°@ZlD:le%sﬂT&,&§éh@¥éﬂ | florA 7100 BBt P laré BiiRded in carrymg out this
2-((9)-2-{(R~- 4[4(2 met hoxy- et hoxy) - phenyl ] - - di ox
reagfiqngi ePnvgnfionalynethgd of converting an"halide group to the aldehyde on

a p%ﬂﬁbg@&?\gem LA SR BRI With Rl Aoh8kiBe%uh ke Rik&d to carry out

this Zoh2efs{dR). - 4- ( 4- met hoxy- phenyl ) - 2, 5- di oxo-i nmi dazol i di n-
1-yl]-3-(3-nitro-phenyl) -
pr opi onyl am no] -t hi azol e-4~carboxylic acid net hyl

est ghe s nthesis of a 2, 4 disubstituted com ound of formula |, an intermediate
[(R) - (4 nmet hoxy- phenyl , 5- di oxo-i m dazol i

ftQﬁLﬁﬂﬂﬂﬁ] 3-(4-nitro- phenyl)
propi onyl am no] -t hi azol e-4-carboxy!ic acid net hyl
ester;
2-{(S)-3-(4-am no-phenyl)-2-[(R)-4-(4-nmet hoxy-phenyl) -
2, 5-di oxo-im dazolidin-1-
yl ] - propi onyl am no} -t hi azol e-4-carboxylic acid mnet hyl
ester;



2-{(S)-3-(4-di met hyl am no-phenyl)-2-[(R)-4-(4-nmet hoxy-
phenyl) -2, 5- di oxoi m dazol i di n-
wa20062986>pi onyl am no} -t hi azol e- 4- car boxyl i ¢ aBCTEP2005/009927
nmet hyl ester;
2-[(S)-2-{4-[4-(2-nmet hoxy- et hoxy) - phenyl ] -2, 5-di oxo-i m
i dazol i di n-1-yl }-3-(2- 17
nmet hoxy- phenyl ) - pr opi onyi am no] -t hi azol e- 4- car boxyiic
acid nethyl ester;
2-{(S)-3-(2-cyano- phenyl) 2-
2, 5-di oxo-im dazol i II-B
yl]-propionylam no}-th carboxyllc aci d net hyl
ester; N-Ryo'
2- ((S) 3- (2-cyano- phenyl) - 2- {4 [%F@ 4- (2- met hoxy- et hox
y) - phenyl ] - 2, 5- di oxoi m dazol i di n-
1-yl } - propi onyl am no) - t hi azol e- 4- car boxylic acid
wher@ifiy' igst er ;
2-{(S)-2-[4- ((RL_ g- et hoxy-phenyl))-2,5-di oxo-imdazo
idin-1-yl]-3-phe IBropionyIanino}
t hi azol e-4-carboxylic aC|d nmet hyl ester;
2- ((S) 2- {(R) - 4- (4- (¢ R Razrg 'ﬁyd$ 8%2bB¥8poxy) - pheny! |
5- di oxo-1i m dazol i di n-1-
yI} 3 phenyl - pr opi onyl am no) -t hi azol e- 4- car boxyl i c
cande chrried oyt aesdrding to the following reaction scheme 3 where Ry’ and Ry
2-[4- (4- et hoxy- 3- net hyl - phenyl ) -2, 5-di oxo-imd
‘”egﬁgﬁog?n 1-yl ] - 3- phenyl propi onyl ani no} -
t hi azol e-4-carboxylic acid nethyl ester;
2-{(S)-2-[4-(3-isopropyl - 4- net hox i_ghenyl)-Z,S-dioxo-
m dazolpgi n-1-yl ] - 3- phenyl propi on m no} -
t hi azol ¢-4-carboxylic acBd_ng est er;
S [ 4- (3 ethyl 4- nethi phenyl ) - 2,-5—atoxe—n+da

(R)-4-(4-nethoxy-pheny|)-

\/

Br

t iz ; boxyllc acid nme hyINesteN}lR20

2- {(S) [(R) 4- (4- et hoxy- phenyl) 2, 5-di oxo-i m dazol

di n-1-yl]-3-phenyl propi onyl am

t hiX{2 ol e- 4- carboxylic acid neﬁﬂoxy net hyl - am de;

(S)-N-(4-acetyl -thiazol-2-yl)-2-(2,5-di oxo-4-phenyl-im

I dazol igjn-1-yl)-3- phenylproplonan1de

2- (2, 5-di oxo-4-phenyl -i m dazol |

ppitdyyl am no] -t hi azol e- 4-carb \\nlde

,)f RAREY

Br

R ZMReti' oxo—2=phenyr=tTidazol i di
- propi onyl am no] -t hi azol e- 4-carboxylic acid
ng&ﬂylanlde [ 0037] The conpounds cl ai nmed in

pre I|nvent|on may be prepared using eltHér SO|Id

phase synthetic nethods or using solution phase

reaction conditions. The nethods enpl oyed for the

solid phase synthesis of seleBe & med conpounds are

outlined in reaction schenes 1 and 2. The net hods

enpl oyed for the solution phase synthesis of the

cl aﬁﬂmbmmm%dfsfoanalaow Il cae deipnoduwdeeinfesm3hé cothpound of

forpg A s PR R OB B VIaBF L 05T BT 2EPY

15 reaéﬁ?ﬂe%n@;%% ofl 18RA3Gk ﬁﬁ%frﬁé r@éctiv@%le‘i’wﬁ’ﬁe bthehRrboxylic acid

hesi s of the conpounds of the present
of the formula:
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i nvention involve the connection of am no acid
containing fragnents, one at a tine in succession and

WO poobloz9saesi red sequence to anot her am no aci dPOT/EP2005/009927
resi due thereof, or by a procedure wher eby pepti de
fragments with the desired anino acid sequence are
first synthesized conventioid@lly and then condensed to
provi de the desired conpound Synt hesis of the

conmpounds of the present ntion can be carried out
by sequentially inco porﬁ(‘: the desir amno acid
residues one at a tine ihto a grow ng i de chain

according to the general Oprinciples of solid phase

methods [Merrifield, R B., J. Am Chem Soc. 1963,

85, 2149-2154; Barany et al., The Peptides, Analysis,

Synt hesi s and Biology, Vol. 2, Goss, E. and

Mei enhofer, J., Eds. Acadenmic Press 1-284 (1980);

Buni n, where@pRai iseasorbiaye. | ndex, Academni ¢ Press

(1998)]. [0039] Conmmon to chem cal syntheses of

peptides is the protection of reactive side chain

gr oAipg cofvdritiendhmieans o oomerirg dn rmilae te@anwiniide by reaction with

an aefiut BoPleons S P Bl S Mol o4 pafVdifetarips psea to

carry BEPIhY RGktiFY. TheWRmpoundidf iehfRlId X\enguttginindtal H)bdroxy group
al so conmon is the protection of the al pha am no

can gp epnvgrteddo dae godporPA ghEarmulgKVE! by, é&aCélﬁ\gu thg hrs/éf%'ssﬂe of

t
e Sk A Bt PURURY, { LI, B OBSELEF Bl Sipos o pace
at the 4$pbsitguenthea eanpownd dbfotralde | plTadieresctiohas cairied.out by reacting

the faiTasgipRR o ERerebe e pthetno 2 to Rl LU reflpafd condition
in arg (e &g@ﬁlcw%tﬁﬁ@ilurﬁa%)ﬁéﬂnﬂénﬂ@md nﬁ@ﬁob%f@ééﬁtﬁ@teeﬂydroxy

by any protective group conventionally used for th
groupewie athalide gankhe witizadte casy qul s [aeg @nsyhtheels«xﬁ%step of this

synthgglslo hteecgnrmb;?digrf&;&fefo rﬁ{xl@@é\/lﬂ% BGOSR tﬁ@é ound of formula II-

Fote e ‘protecting group selected from
B uam@mmytatnne‘eheﬁtm twcpmvprtdhecidor@fogpcb@ﬂiae C$-l£@lsubst|tuent on the

d.s d .
pheBa 5% LIS oy ioah Se.seted SE s dHsEHiosd Beyaialoss Ry reacting the
comolhd bomwé RVYie WthQi&YH)on mohma@mewe/bu@smaé lboBWase utilizing a

bi phenyl -i sopro ycar bony
tetr@us(trmp@y‘lyhﬁg@mangp@ga@gﬁyq:at@lw}o%t)teg}p@ratures from 60°C to 140°C.

In cﬁ@bﬁ%i’ﬁﬁé’?é@c‘%ﬁ‘?ﬁé RB6h iRl de A é(ﬁi@f #oCthe reaction medium

ane-type protecting groups,
undeeptesburey Possataes oroi 4Q 8080 psi are generally used. Any conventional

o P BB SRR R RGNS o on s

ring BYSthe PR&rR dfadatitdn with Rarbm men pxieé eah ibenutili2eato domeert the

groups may be protected by a suitable protecting group
CO”@@M@@P@@FWW&W F%’fhepcqrm%méﬁdprrew P?Tos) Z,

pent anet hyl chr omanesul f onyl (Pnt),
adamant yl oxycar bonyl, and Boc. Pnt is
Among the compounds of formula | and its embodiments which include the

compounds of formula I-A and formula I-B are those compounds where the aryl

groups in all of the aryl substituents are preferable phenyl.
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the nost preferred for arginine (Arg). [0041]

Conpounds of this invention nay be prepared using
wa@lob@2gshase synt hesis follow ng the princi pl eBRCHER2005/009927

general nethods described by Merrifield or by Bunin

(referenced above), although other equival ent chemni cal

synt hesi s techni ques known 1% the art could be used as

pr evi ously nmentioned. Solid phase synthesis is

f i nal d _of '
COTRRRRE ot RSB R 5Pl P BePBl S e 4
are {B@@B canmpoainti @ faraiued |-Alwiesre Foes nmyem@re@d Ih¥ha bspeadialiyg
protected ani no acid an es hnkage to a R
Prefﬁ”%% ﬁmhoém@frefghe%ﬁ elgmsPT %%H@‘}“C{Se%ﬁeﬁf BYPRHNGFvhEre R

is (I[@gg@,s_i% ngan Fnoc-Linker, such as p-
('R, -a-I? 8-/ - fluoren9yl) met hoxyf or mam do] - 2, 4-
di met hyl oxybenzyl ] - phenoxyacetitCadid (R nk |inker)

to a benzhydryl am ne (BHA) resin. Preparati on of the

hydr oxynethyl resin is well kno in the art. Wang

r esimthisugase;, comgpoeodsmiecs Rbd iy avli | abhes am%iyenfafelﬂged
used when the desired peptide being synthesized has an
ester or a substituted amde at the Gtermnus. To

f or pnidigy thb drbichedrambaodibennd tasicomptinds of férmmda 1-B are these

N-protected am no acjd is, activate formation
clasgfof gompeERd %Hhvaﬁhdb'%?%'?izdstalﬁyﬁ%é%%‘ff %Ey'mghescpﬁe'a“y

cyclBéﬂfé)g?(yﬂﬁltohélthfsQﬁéék SAMEHLALS! et‘hb% cBﬁfb@un@?V\ﬁHe@é R4

ts aré used form m xed anhydrides in which
is -(ONCtiaChla@)-Ryr angpprefartsidn Espegjaly piefered ©- thisr elasmpf compounds
amno acid is preferentiall]y,activated to nucl eophilic
attack by the hydroxynethii ?Esidues in the Wang
resin, through either eleg¢tronic or steric effects.

For exanpl e, appropsi ate qpnpounds used in the

are fQﬁ%ﬁﬁq oqﬁd% erH%S(ﬂ%anhydrides are trinethylacetyl
chl ori de, 2, 6- dichlorobenzoyl chl oride and 2, 4, 6-
trlchlorobenzo chl or i de, refe

2, 6A0PER w@yr olcihisdpY 'On[%ézg?g%%ea%qﬁ 19 formyla -8
whetgii1e 1a§ddj§( %rIO\WbFrEﬁ(yI%%eaﬁﬁrb e Whtysh O Y BlotIbReaRglene or

résin using the Fnoc’ protected form of the am no acid
morg- ariditelodowen alkylzne. B thijucaas, &atis ptﬁfe'@hlmdoaséﬁh*zﬁhbob Rio.

sui tabl e coupling reagent. After each co plﬁng t he

resin may be washed and dried under vacuEm iLoadi ng of

the amno acid onto the resin may be det *rm ned by

e T N

prefé@ie@l M nati on of Fnoc groups by specroscopi ¢ nmet hods
e.g. WV analysis. [0043] The resins are carried through
one or two cycles to add am no acids sequentially. In

eac rPr%YﬁlaﬁeuﬁJ% chifipb8#iBhe akcdra® f@ {B1tRE Aflenfon ei) Bltematively or
renmoved under basi ¢ conditions fromthe resin bound

in agdition tae ebmpowetoifarnyladntanaprise as an active ingredient

pharmaceutically acceptable prodrugs, pharmaceutically active metabolites, and

pharmaceutically acceptable salts of such compounds and metabolites. Such

compounds, prodrugs, multimers, salts, and metabolites are sometimes referred to

herein collectively as “active agents” or “agents.”
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base such as piperidine, piperazine or norpholine,

preferably piperidine (20-40%v/v) in an inert
waeloeeedss3 f or exanpl e, N, N-di net hyl f or mam de i BCT/EP2005/009927

particularly useful for this purpose. Follow ng the

renmoval of the al pha am no protecting group, the

subsequent protected am no 28 ds are coupl ed stepw se

in the desired order to obtain an N Fnoc protected

PepPy fgy &%?' c{fhag-gg% ﬁ%‘i g?ée?%ﬂ@s!ﬂ?hﬁ fsﬁlmrﬁtogﬁ%g( th8ke skilled in the

coupl 1 ng
art myhtﬁeeevmtwe ddmmqmemiSmﬂeiss@ﬂsenayeéhskmaMfenent cﬂyetahbt

po|)g99ﬁpﬁ5:afngngr%ﬁgfp Whlgh ia?é %tgr?due%l tiorl)ge Jv%%ﬂ‘?ﬁé %céé’é o? th'I1e present

invdribaraatdped@ig fémihiagxy] tri s(di met hyl am no)
phosphoni um hexaf | uor ophosphate (BOP),

[ (benzotriazol -1-yl)oxy]tris(pyrrolidino)- phosphoni um

hexq-f).,[e b e‘?}ﬂ@é’l Q‘?éc‘ﬁvé Wrgts ONhﬁ a'\crtlvilagents of the invention may

O (1 enzo riazol e
be useet todrest biseases medidted &y moddaiwsphegelatidBTlihe protein kinases

I d Dl C f b HBTU
ooRf AR ATOwY Fynlisire e sedanBof rEiolinby earasyt hat
sngrﬁﬂ’tdarﬁl?rlﬁhl[ﬁltsﬁﬂ)r@llfe'FQlﬁorPﬁtﬁkB/bﬂﬁfeveNt%l de abﬁeﬂent%bﬁfb‘ﬂ@féi‘}karyohc cell,
Academ c Press, 1979, may be utilized.

e.g Tﬁéﬂ%r@umhaﬂqgse@tep@ahvemnsﬁfq:%}l éaﬁ 1'5? elfedive fntherindigated utility,
egsghegﬂ(g he?é’;?él' s MeNdhpet hyl f or mam de or

|none preferably
/\hnethylpyrrolldlnone optionally in the presence of

st ance .t hat .m em zatio i ncrease
he TR oL B 0ol Qe ERbRRE Ao, A EREA wil vary
dep@Md ngxmrfé@tbrs 84cH &s (H'elcﬁé'dlcular compound, disease condition and its
i hydro hydr ox 0X0 2,3-benzotri azi ne

seveqlm 1det1tltm§g1go)welgl¥gp§g@n%eqtﬁ@pgt inprged) of tegadment, but can
e B S T R 35808 o e
parteua ¢ir®gntsym1®si$1rmnﬂmg mmaea@nhludlng) e.¢5t thp SReaifieragent
e sSSP Al R B e, ana e

subfgrtt Banest beirg ﬁr@a&ac om@ethcI@J iatepaet haRteah at |8Qststﬁ§ emﬂlgatlon of
5 coup Ilqugqovernl ght 6 N, N-di rrethylforrmm de

a diggasmaRNdiEmigrPulest sishascmARENE (Bi%: m%\“%@emﬁrﬁ%aﬁe%ed at
lea&Qn ? g@&e@& oﬁ@bf@ﬁb%t&ﬁ%rfa‘sk iNGg équge\?é;rglg%‘% disease

neasured to volunes o ,
connmlon fen mbmgrmgsm asnagmad) pargculaldehené;he hravomphbistfoumadto be
pregigggsheeas %osnaving the disease condition but has not yet been diagnosed as
having it; modulating and/or inhibiting the disease condition; and/or alleviating the

disease condition.

The present invention is further directed to methods of modulating or
inhibiting protein kinase CDK1 activity, for example in mammalian tissue, by
administering the inventive agent. The activity of agents as anti-proliferatives is
easily measured by known methods, for example by using whole cell cuiltures in an
MTT assay. The activity of the inventive agents as modulators of CDK1 protein

kinase activity may be measured by any of the methods available to those skilled in



10

15

20

25

30

may be nonitored by assays, such as the Kaiser
ni nhydrin test, to determ ne extent of conpletion

W eszaseet at. Anal . Bi ochem 1970, 34, PCT/EP2005/009927
595-598]. [ 0046] When the requi site nunber of am no acid
units have been assenbled on the resin, the N-term nal
Fnoc group may be cleaved uft’ng Steps 1-4 of Method A
and the deprotected amne is reacted with phosgene or

p an-i soc an .. . 1he

e SERGRARRESHA RUEEI e BN ETEH BRI e Bsseys for

activityi mle!aeummérflslinowdedhoé@ dmrﬂaddihph@ﬁnﬁafmhl Pﬁblﬁ:atlon No. WO
in_an_inert solvent

d
00/ §{1005% Farast ah by BRECSBIRLY: B 1Etpr LaENLUS0B) S nslerowiey
and345PR5 0 ell NER: MatarEneaad Methbdd NR&Rss ﬁ’a%l%‘ded Springer,

i socyanate i's heated, cyclization occurs erei
Berlins de§rameme( 1995t ytesaivnakReblidatinn N MOt 9743437 G anthe

nteFRRRPCLORAE A 31 QLS ) D prenertesmanineshagped. for

exabm!eglmayseng bner tiitee o€ thenbibloglda tdsting ProcEiupe O st en the
condi tions which also renove other protecting groups

examples, 9‘ Wre present. The peptide-resins are shaken in
a mxture ( 1:1) of trifluoroacetic acid in
di chl oronet hane, optionally in the presence of a

cat {16 astiie aegets, oftoe inventiph max befrsaiulatedinto pharmaceutical
| su I
é%'g g%t%r%é%cﬂse%g%ﬁp thé)ﬁn% u?%@gé %Aoasnt%‘ns%tf 5!5119:i|’[g0yentron
con’qmsbldrt effextive meed flatiny, rduulathsy, o irdobitieg bnaiuatof @ compound of

Forfi A CE Afiesh #naoBAfHa)Y apprRteal oS or oy ke

em&i&nh@npbﬁﬁl@ ﬂh%%bbélﬂlo@[ E6RBYEIASN Sl &Fficd R lé@@y%f the inventive
conpounds of general formula la can be pr epar ed

agepin dieny@videdsetasnte provide dherapems benefid inye lr&antl-prohferatlve

abnlﬂ{geégémc%lg% ferv'ege‘:ris m@g H%vle@v}ﬁ(/vrﬁémﬂﬁe?%rf @lhhlbf’&? or

am ne prote
confrolledhe These mahpoﬂtnorﬁdwarte meparafmmﬁﬂ-cmsagdéomm apﬁrdprrlahsfor the
0 ible with the Li erObndThJ | i none
mods Bl BN g oA HAS 08 of A AIBITARPR | vent i on
relates to thiazolinone substituted quinoline
derivatives where the quinoline ring is 2-substituted,

whi A ineeniive a0es cae beracimiaiséeredbk convantional dasagaore
ore e e s B SR A et e
conmanlnell of fernala ésas Aabcileaingoedientorith apprepriate ptmg;mlaaemmgal
cariale ck pENS AR rromPBP A Er stk S Thens Woceiyres may
mvcﬂ@ﬁﬁ‘xm? é?an(ll%\hﬁ‘ aA8 cBRipreSing ol aBksIviytht yrearats &

|cat|on or a new round of cell division) to S
aPP(QFPT@tEéCP fhedesiredrep@ailA& synt hesi s), or the
progression from@& to M phase, in which active
mtosis and cell-division occurs. (See, e.g., the
ar t ifhlegsharmapeltechl carrisc empleyed2ndy be4sthe6 @ Bolid or liquid.

Exemplary of solid carriers are lactose, sucrose, talc, gelatin, agar, pectin, acacia,
magnesium stearate, stearic acid and the like. Exemplary of liquid carriers are syrup,
peanut oil, olive oil, water and the like. Similarly, the carrier or diluent may include

time-delay or time-release material known in the art, such as glyceryl monostearate
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(1996); and Ann. Rev. Cell Dev. Biol., 13:261-291
(1997)). CDK conpl exes are forned through associ ation
wo@Rooa/0emedll at ory cyclin subunit (e.g., cyclin BCT/BP20)5/009927
B2, D1, D2, D3 and E) and a catal ytic kinase subunit
(e.g., CDK1 , CDK2, CDK4, CDK5 and CDK6). As the nane
inplies, the CDKs display ardbsol ut e dependence on
the cyclin subunit in order to phosphorylate their
ty; , i.ffe i nase/cyclin pairs
or Q?ﬁleg?i%%g? rZatté %L%%a?@m%r%gl\f{aé(séﬁ%cew@%gh specific
hydphrypespydinetthiécatieldsec pette] msthaeeataboy the likkese protein
ki nases are a class of proteins (enzynes) that
regulate a variety of cellular functions. This is

accoparict) of pR¥rmh AR UBBATBRAS Méﬁbb%&&yﬁ&e"?h&ﬁf R8biPcarrier is

acids on protein substrates resulting
useglpHeoperaralienl canl heiablateh riacadhis aharstgelatin papsue in powder or
Al ' t tk Vi .
pel SN ABRIANS! g OB OO R ATet Kol o moy ver.
If a iowidi aagrigrais tused sthe hrepanatigmrevilbio irvitieyfoorh dof Berupr ehrttilsion, soft
jnase refers ta the rate. at which the kinase adds .
el D€ T e cable SifiofroniisSresietin b heeiil gvial or non-
aqueoUs éyaidduspehyiodet er m ning the anount of a substrate
that is converted to a product as a function of tine.
Phosphoryl ati on of a substrate occurs at the
act e el ' i f
o operiaina Slabfh Aphebel BESFIO, b hrapb ety Bibentabte
salttdi @ngnogrtiyst agemt cén Ye alitdoiveridh @n a&jugoak sotudiosichfein @ganic or
. that |eads to,cellular proliferation, differentiatio )
inord e ol b so G isals Shrab st iR S ng AqenEhyapidissoved in a
suituBieatdsalveppapthdbinatioty enédsohastfr (VEGR) have been
recogni zed as i nportant nedi ators of tunor pronoted
angi ogenesi s. VEG- activates endothelial cells by
sig ' : i fi-Qi :
i oIS, JaRHated e Mot dotbbds BRI uBEEirhe
confrkBRions(@dhis iMeantioquvith vary decosting & the gartibddr c&nplex being used,

te SRRkt R MR orherek e Rod oF pRuayoian A e irtcuier
site] hoStrzmadgipeask bEiag ttehred. COPRIhbPdosige8 ok HHRRA 368 8F8biiditions

(angi ogenesis) to grow. Accordingly, inhibitors of the
Canr%%iﬁwmt@ﬁé skitied im He anhpsingegoavantional desggowt h

detérhfiRdlior fRRSHUGL OF thePB ettt 3! itk ﬂﬁr"ﬁ?\ Q%erﬂ.r event

angi ogenesi s, are useful agents 1n the prevention and
treatnment of solid tunors. (See, Klohs WE. et. al.,

Cur t i ni.on in.Biotechnol o 10:544,(1999).

sec 8o E Enst 10° BREHEE TR im gofurad hianvsrs
genefallyedniowdh forr preparingPhiabibesstical cémidsiaans, keg Ya8g@Bnventional

antiproliferative agents. These inhibitors can be used

techniguessuahop’ RiXipGHesabing. Oranylaing rrpaeemaking pe\dgating
emUlSkAY! HcaBsGiglihg OftfappRIcOH1§HiPhg. Pharmaceutical compositions
may be formulated in a conventional manner using one or more physiologically
accept able carriers, which may be selected from excipients and auxiliaries that
facilitate processing of the active compounds into preparations which can be used

pharmaceutically.
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In accordance with this invention, it has been

di scovered that the conpound of the formula: Iwherein
WOR006298¢3r ogen, | ower al kyl, aryl oxy-| ower al RgT/EP2005/009927

-C(O 2[CH2CH2Q P-R9, -[CH2CH2O V-R8, or R2-(X)n- ; X

is lower alkylene, hydroxy-Ilower alkylene, cyclo-Iower

al kyl ene, aryl |ower alkyl ed8, carboxy-|ower alkyl ene,

am do | ower al kyl ene, nono- or di- hal o-1ower

| k , I k
a1 K PPaR A8 Re R oGS SR0E? adtinateuyPanl P
comibining thencanpburidsgith @hayﬁémﬁukwly Scudptabé Barrfar® th&/vh M the art.
a 4 to 6 nenbered heterocycl oal k

g car bon a&omﬁ

SUCHGRETRTS FNAPIS e qonaRAUde of the veBiPh LR f%rﬁwlatpamsfapkets pills,

dragecReESpRuIS, ‘?i@iﬁlo%egél%t Fé QUtias, élfs‘b‘éﬁsr%ﬁ@%‘natthé‘gké’ffor oral
oxygen, ni trogen or a

ingestipe by ar patient &o be rﬁ@atamaatharhw@eﬂh@ﬁhmemaraﬂommfoeml use can be

o LA AS R S LR B Fper

optlsmllﬁycgrmdilrfg i rtebaltigg oniRtucs RRIdSIrobes shfig thedmhiXyre dfQ@tiules after

al kyl . rox Iome alk |, hydrogen, | ower
adding ita B%aqtagl@rqles g fso¥| %FP"ﬁéxy,

am no, nono- or di- Iomer al kyl am no, or when two of
the substituents R5, R6 and R7 are substituted on
Thedayedientis @awﬁurthat Hstraiad biyrige {ollowing aesmpanying working
I
exaﬁw@ p%c g%w hid 37? %éa?@gﬁ"a?%estclaﬁ §o oﬁ%n&%ﬁgc?n l ring;
a 3 to 6 nenbered cycloalkyl; a 4 to 6 nenbered
het er ocycl oal kyl ring; or a 4 to 6 membered
het eroaromati cring; said heterocycl oal kyl ring and
said heteroaromatic ring containing from1l to 2 hetero
atons selected fromthe group consisting of oxygen,
nitrogen or sulfur; R4 is hydrogen,
-(Ok(CH2CH20 y-R10 , ; R19 is hydrogen; R20 is
hydrogen, lower alkyl or - G Rl1; Ois an aryl ring;
a cycl oal kyl containing from3 to 6 carbon
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atons; a 4 to 6 nenbered heterocyclic al kyl ring
containing froml to 2 hetero atons selected fromthe
w@e@dp2msensi sting of a oxygen, sul fur and nitrPBQEREP2005/009927
a 5 to 6 nenbered heteroaromatic ring containing from
1 to 2 hetro atons selected fromthe group consisting
of oxygen sul fur and nitroge%ﬁ R8 and Rg are
i ndependent|ly hydrogen or Iower alkyl; Rio and R are
| ower al kyl; R14 is perfluoro-lower alkyl; R17 and R18
are i ndependently hydrogen, |ower alkyl, or -(CH2)
Exangple’1l. O n and k are integers fromO to 1;w, y and z
are integers fromO to 3; pis an integer fromO to 6;
and v and mare integers from1l to 6; or N oxides of
Exa@agipgunds where R2 contains a nitrogen in the
hetergaronmatic ring, sulfones where R2 contains a
(AP SUNG-qUINBIN-RAH KNG Aidks AR

L S1-C 2904 (. 9 138 ]

cyc|'b'ﬁa@'yll%iln8§-! ﬁ’ﬁ%- U&hé;,%olﬂp&apﬁgﬁi gmﬂ%o&?—g&&ié $ﬁ5 eofCDI 1
These i nventive agemts, and phar ’rmceuti cal

composi tions cont ai Suck“agents are useful in

treating various di seases or i sorder 5t at es

associ ated with uncontrol | ed on—t¢fwant ed cel | ul ar

proliferation, such as §ancer,Haut ne di seases,
viral diseases, funga._[di seases, neurodegenerative
di sorders and cardio%éggu%QQ di seases. | nhi biting
and/ or nodul ating the act|vity of CD

CDK1 , nmakes these conpoudids of for
conmposi tions containing these conpound3
treating diseases nedicated by kinase gt
particularly as anti-tunor agents in treating cancers.
As pointed out herein, the conpounds of rmula | are
potential antiproliferation agents and are?useful for
nediPaépaiatiomef SlethdyLi(iiiddo-bRen@shiNidntigef CDKs,
particularly CDK1 , "thus providing anti-tunor agents

for treatnment of cancer of P dRseases associ at ed

wi th uncontrol |l ed or abnor el | proliferation. Anong
:iare t he conpounds
N O

H

AP R e NS

the preferred conmpounds of
of the

To the solution of oxalyl chloride (40 g, 0.555 mol) was slowly added ethyl
vinylether (105.6g, 0.84 mol) at 00 C. the mixture was stirred at 00C for 2 hours and
room temperature for 12 hours. After removal of some solvent by rotary evaporator,
the black mixture was refluxed at 120°C for 30 min. After removal of the solvent by
rotary evaporator and then oil pump, 3-ethoxy-acryloyl chloride (69.9g) was obtained
as a black liquid which was directly used for next step reaction without further

purification.

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

pyridine (10.5 mL, 64 mmol) was added. After stirring for 2 days, the reaction mixture
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formul a: R20 wherein R is hydrogen, or |ower alkyl, or

| oner al koxy al kyl and R4, Rig and R20 are as above;
worooplzgsenceuti cal |y acceptabl e salts thereof BOTEP2005/009927

conpounds of the fornmula: wherein R 11 Is R1Z- (X1 n

- ;5 n, R4, R19 and R2oare as above; and X is | ower

al kyl ene, hydr oxy- | ower al k)2|5ene, cycl o-1 ower
al kyl ene, nono- or di- haI o lower alkylene;R2 is is

ni fr

R “%ter‘% SR e olls Mideh? ciiRasp e ghe o
eth@ant\lemnodtgphemm 3ciylandide astidarckadib (sl .3 g, H6RMLLC-MS /e 318
M tero atons selected fromthe group consisting of
( ygen, nitrogen and sulfur; and a 5 or 6 nenbered

heteroaromatic ring containing from1 to 2 hetero

atons sel ected fromthe group consi sting of oxygen,

sul fur and ni trogen; ' and R6 are independently

sel @% il(glqg}éh@dég n‘f&fi‘ﬂ%%fy&ng of hydroxy, | ower

al kyl - one omer a hydr ogen, | ower
al kyI haI ogen, perfl uro lower. _a \ | oner al koxy,
am no, nmono- or di- |ower ani o or N-oxi des of

conmpounds where R 2 contains Qi t regen in the
het eroaromatic ring, sulfones vvhe?le R® 1contains a
sulfur in the hetero ring or heteroaromatic ring; or

pha@mﬁé”ébﬂ%éé’ sl@ﬁ/ﬁﬁﬁd@a e :ﬁé Ho%y—tl\ﬁ‘ 164 %go—pf}jéh%l acrylamlde

conmpounds |
(11 8ub X6 mownhk \Mﬂm eﬁfmag Aty ﬁmrl@a iar Tivisethe, retahtforprr@ftewer\eels

ot LFh B 2P0 ARSI NBE L RS, gpiq waenes

withowater raadaimdzdt Bdush e;hrcﬁ:ﬁaﬂmgea:bhyr(l\ilérek Silieai del 681 230400 htesh, 0%-
15") me%ancﬁ in me )hgne chlongg?n 2(5 n%lrQ)g ordeg%-lodo 1H-quinolin-2-one

(7.23 g, 75%) as a black solid. LC-MS m/e 272 (MH™).

Preparation of 2-chloro-6-iodo~quinoline

T
s
N CI

A mixture of 6-iodo-1H-quinolin-2-one (6.23 g, 23 mmol) in phosphorus
oxychloride (25 mL) was refiuxed under N for 2 h. After cooling, the solvent was
removed by rotary evaporator and then by the oil pump. Sat. sodium bicarbonate
(100 mL) was slowly added. The solid was collected by filtration, washed with sat.
sodium bicarbonate, water and dried to obtain 2-chloro-6-iodo-quinoline (5.78 g, 87%)
as a black solid. . LC-MS m/e 290 (MH™).

Preparation of 6-iodo-quinolin-2-ylamine

L
Z
N NH

2
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means a nonoval ent straight or branched-chain
saturated hydrocarbon al kyl group containing from one
WO e00si0x9868r bon at onms, such as nethyl, ethyl, nPEr/@p3o05/009927
i sopropyl, nbutyl, sec-butyl, isobutyl, tert-butyl,
n- pentyl, n-hexyl and the I|ke The term "cycl oal kyI
nmeans a cycl ol oner al kyl subtituent which designates
a nonoval ent unsubstituted 3- to 6-nmenbered saturated

Ca Ry o e SRR B8 B S84 o
hydmoxideo(28%, 20 atlg waEH&aat@d:] md‘M@ﬁQ@IforaT E@S’Uﬂd@’@@s@re tube. After
ed- chai n al koxy grou

ht-chai n or bran %/
coofidy e SRBENENRS FOBBHEh BN oTg o ARG thesali s ppected by
flltra’ﬂoﬁ”ﬁ/asﬁé@ WvithSwaxeE Qﬁd‘ﬂne@i@@%ﬁém @-1&{@ Qlﬁ%hn-'ZsﬂzQﬁﬂf%o(ﬁWS g

UtOX tert-butoxy and . e term™ar

4%95%&1% blﬂcktﬁ%daL@ﬂ\ﬂSrﬁ’ﬁ!ﬁo?”dMl'bl)cycl ic unsubst i tut ed

ar OBRLAG LRSI RAD iiGsuck BsigRY! or naphthyl.
eny e|ng preferred. € er
heterocycloalkyl" referDto a 4 to 6 nenbered

nonocyclic saturated ring/containing 3 to 4 carbon
atons and one or two he{ero 6 sgl ected fromthe
group consi sting of oxygen, or sul fur. Anong
the preferred heterocyclic a 8roupg ar e i ncl uded

nmophol i nyl, tetrahydro, thiopyranyl or tetrahydro

pyr anthurmﬁ e%mqmlmrpgraﬁnﬁé l(zm m@go 74eh&io), trietRylamine
lent 5 or ere nDnocyc 1 C eteroaronatlc

(0. 2|5|rﬂb béﬁtramﬁi)nglphﬁaﬂpwwtphes@aneéﬁpratwnt# dhe74 ronelland
pallgt)i(lgggﬁ’f ch:]el’:}%frégfgen %eﬂgﬁ? F&?Qmﬁmﬁ, Igztl\ﬁHﬂPnétR Edrrﬁtdgﬂge 4 mL) in
pressere fulsr waatstirreg uadpscarben mm10xct®latt7ﬁi pspewhyd)om temperature for

1o 6P B s RS 1 5 BB Ry s e

stirrgt QdenSadidhi rﬁ@ﬁbﬁ@@ﬂfs‘?S phieatisprgfor HWEITHY fBkBHeWas allowed to
desi gnates a divalent saturated straight or branch

cookiRadh Criat Bresy Bdiactashwih mﬁéfﬂﬂ'e'&%ﬁh@ﬂﬁ@ g Xfﬁqu—bneh@ gombined
orgi& léé% ?%r@%ﬁ&%ssmﬁ/ {F HBd oY ak 8 Er?(% i) e(ﬂ'ged over sodium

esli ates a [ower a ene group as
sulfgteb§lténedt end cpnefrdraddd gn Yaouos Lﬁbash clmbetatogvaphy Wemkﬁmca gel

o0, 028 Rab g hIGiob i Be rsam A e A ade0 mo,

24%) &yh eokd. denotes a | ower al kyl ene substituent as
desi gnat ed herei nbefore substituted, preferably
nmonosubstituted, with a carboxy radical. The term

e R g LU R R el

with a hydroxy group vvhere a am do | ower al kylene is

used, thus designate I kyI e Ostituent as
set forth @ f

To a suspension of (1R,28)-2-phenyl-cyclopropylamine hydrochloride (0.85 g,

5 mmol) and rhodanine (2-thioxo-thiazolin-4-one) (0.68 g, 5 mmol) in acetonitrile (20
mL) was added (N,N-diisopropylethylamine) (DIEA) (2.61 mL., 15 mmol) at room
temperature. Then, this solution was cooled to 0°C and mercuric chloride (1.35 g, 5

mmol) was added in two portions within a period of 10 min. After addition, the
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her ei nbefore substituted with an am do substituent.

The term "nono- or di- hal o-1 ower al kyl ene"
waaipsegseent s desi gnate a | ower al kyl ene subst PCTIEP1005609927

defi ned herei nbefore which is either nonosubstituted

or disubstituted on one or two carbon atons in the

| oner al kyl ene chain, wher eb?7 sai d substituent is a

halogen The term "hal ogen" neans fluoro, chloro,

The term "nonp- or di-Ilower alkyl
susefiin s SSiee) o™ Bl el ahggres 1 2 gags. The
resaltrhglb&iw solBS Wdrd EiftbreaisthARIighresiul oF eklieedrf WasidH r«lrh 'e@nyr

monosubstituted or disubstituted on one or

aoegefﬁgéﬁo lamEhe filtiaies werererapved wider dhawvacuun andihe §wd@

resﬂ%@%ést YR hﬁthﬁyé‘fﬁpfl’ OOOVthénél eﬁ‘ﬁf a8litid %’6‘ rﬂ?) Q*h%UcRro layers
term "am no-| ower al kyl ene™ des nat

Wela $qplaéated satmusthetaqelabuaiay&ewaa @attrbeﬂedrvwheétbweamamzxs 00 mL).

T HERRIneH o GoniB ek b SRR e T el Bilhs Sopulibr And B ver

anHydv@rs mbiésoe suHasd.iriensn astheadrginghefedt nd 2émbed of the
SOIY%‘ESt ituted on one position with an am do group. The

pnderthgoracenat gayaihegiade b@é‘i"tﬁﬂ‘é{f‘@ Vag B\Ar@‘red by using a
Blo?é diRREg S BRI eﬁFHmét%?tég)ﬁ?'t&B {0 8,492 O%tlﬁﬂ/o a/relq,) of 2-((1R,28)-

stituted on one posi an Iﬁ] gro
2- phenrhcyalopr@wemurea1trgamle¢eoa¢1 aaraywlmi@awwqusmhﬂ BRERMS m/e

oSt gRBEEHES SRSty S0P L2

perfluoro | oner aIkyI nmeans any | ower al kyl group
wherein all the hydrogens of the | ower alde grou
e

subdtreEPgRadan &f 5rIép<12a%E@0w"rrcrlrﬁ\o@-ivHéne nel-2-((1R 28)-2-
phéﬁ?fﬁ@\?&é&bb?ﬂﬁﬁﬁé)ﬁﬂhyﬂo@ﬂ@\\@e Eoﬁ.hks%jhd %m%ﬂﬁ StoScetic acjd

trifluoronethyl,” pentafl uoroet hept af uor opr opyl,
etc with trifluoronet bei n espec:lally preferred.
The term "phar maceut y'-- eptable salts” refers to
conventional aci daddit+oh sal or Nbag ¢l addition salts
that retain the biological eff®

properties of the conpopnds gfforgutas I, I, I, IV
and V and are forned F%n%;uitabl e non-jt oxi c organic
0

or inorganic acids, o Ri ¢ or inorganic bases.
Sanpl e aci d- addltlon salt$ include t derived from
i norgani ¢ aci ds such as h§brochl ori c hydr obr om ¢
acid, hydroiodic acid, sulfuric acid, ic acid,
phosphoric acid and nitric acid, and th
fromorgani c acids such as p-tol uenesul fghic acid,
salicylic acid, nethanesulfonic acid, oxa4.c acid,
succinic acid, citric acid, malic acid, laétic acrd

f umarg meamspenﬁﬁd dfQ%r’rrinb&}Ulr&ﬁmT@L@cgrﬂiia&ieﬂt@det(B@m@@ 1754 mmol)
ude those derived from ammoni sSsium Sso

anda%ﬂb Fydait-émhenyl- grﬁr%?rpew\awundmaaegﬁf-one (38 mg, 0.11 mmol) in

toluene (1 mL) was added benzolic acid (3 mg, 0.011 mmol) and piperidine (3 uL,
0.011 mmol). The mixture was heated to 150°C by microwave for 20 min. After
cooling to rt, the solid was collected by filtration, washed with toluene and dried. The
crude product was purified by HPLC (Reverse C18, 10%-90% acetonitrile in water in
10 min) to afford 5-[1-(2-amino-quinolin-6-yl}-meth-(2)-ylidene]-2-((1R,28)-2-phenyl-
cyclopropylamino)-thiazol-4-one; compound with trifluoro-acetic acid (36 mg, 84%) as
a yellow solid. LC-MS m/e 271 (MH™).
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such as for exanple, tetranethyl ammoni um hydroxi de.
The chem cal nodification of a pharnaceutical conpound
W@ 2006/029863 ug) into a salt is a technique well RODEP2008009927
phar maceuti cal chem sts to obtain inproved physica
and chem cal stability, hygroscopicity, flowability
and sol ubility of conpounds.28See, e.g., H Ansel et
al ., Pharmaceutical Dosage Fornms and Drug Delivery
Systens (6th Ed. 1995) at pp. 196 and 1456-1457. In
accordance with this invention the conpounds of
Exafaple@l a | can be prepared according to reaction schene
hep eigh unless e pI|C|t othermrse stated R, R4,
0= XVeQ 2t -fiyaraiphenyl)-ethylaminol-
thiabsl{4eoge:schene 1 In accordance mnth this invention, the
conpound of formula Il is reacted with the conpound of
formula H -A (rhodani ne |(2-thi oxo-thiazolin-4-one))
via a Knoevenegel reactilgn to produce the conmpound of
formula I'V. Any of the cor@itions conventjhonal in
carrying out Knoevenegel rgaction can bejutilized in
carrying out this condens
reaction is carried out nperaﬂwre in the
presence of al kali thr ate and c acid. In
the next step of th syn is, the resuhting
substituted thiazolidine of formula IV i Heated with

i odonet hane. This reaction is carried in an
organi ¢ am ne base such as dii sogr op | am ne
(DIEA). In carrying out this reaction nper at ureand
pr e C t S.rea can be
Car A o bR L AR R R e
pressure. In factQin carrying out this reaction, qfny
of the caznit QN onventional in nmethylgting a thio
gd. PH the_next step qf t
t he conpound mula Vis reacted with t
of formula M to ﬁébduce the conpound of fornul aN". ~o
The compound of formula VI is an amine and any méans

conk eolution @k Ryartimeds- bfbn%rbﬁﬁzcﬁé st (280 @M. Qfm&?]m acetonitrile
thylthio group can be used in carrying ou
(1.3 BS%%%’W@W@(# 3%@ cBrmafre & Wiiding 98 Qeribédrnmﬁhand lai solution of
e (tab 91 O3 TR WS blonihnhia 2T il 4 PRPiECously
addqgi(d;*g@wcsee &ffteacomm;&twnmdim additiore thesudurasvas stirred at 50-55°C

e- this ea tion is carried out
or oSBT SSARER e RS8R S Pt
was dddeahpﬁ'bepr@irmyatamaﬁollébteﬂ|‘w kdtRSn @&@esér@ég washed wrth
t Hﬂ a of formula |l can be prepared rea
wa eEBﬁE& g sichigyiomathane. apdither diedrpoied va@uuméorarformrha
desired product 6-bromo-1H-benzo[d][1,3]oxazine-2,4-dione (304 g, 98%). This
material was used in the next step without further purification.

Preparation of 2-amino-6-bromo-quinolin-4-ol
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wherein Ri is as above The reaction of the conmpound of
formula VII with the conpound of fornmula Il to produce
wo b@eoeaspbund of formula | is carried out in arp€&i/gpP2005/009927
boi Il i ng organi c sol vent such as benzene or toluene at
hi gh tenperatures of from 150C to 250C in a cl osed
system In this manner this 2%action is carried out
under hi gh tenperatures and pressure. This reaction is
speci fical ly advant ggeous where it is desired to

prepare conpoynds ofl fornula I where the R group
cont ai ns hal ogm i ther_in the chaih r\i n the
ring P. The co formula VII1 can tly
formed by direct repl acement t hor ough reacti ng t e
conmpound of the formula Rr -NH, Viwherein R is as

above wth a conmpound of the formula H -A The

r epl/ag@Hien ot @hremeri H-bepeoldl hllaxaziner?, édil@m (9hgt®ha73 mol) in
(N R B0 Rofhame Tl 800 M i 3ol B coMPHRy iabiifite (37 0.

0. 4dmcﬂhamrétrkﬂr;l$3éamgum(ﬁg 4 §e0.41 ehcd) neldl\/ﬁo(l'llsoamzraSSOéﬁO °C. The
nercuti,c chlori s carried out in

reaf T i S eliiaion S ANEE G PR AD FoRalA [oVers® Grah Bto ice-

col$ 0l2ReACI Wmﬂjaréé@é&ﬂé FédisitatdEB TR MBRriahhvas '|%ate8trﬁy filtration
can be utiliz In carrying out this reaction,

andhyagyeinhaded. Kwas then @iis dp 3 MHOH 4ad)mnd the asp@é@n Was
reﬂr‘b?éd 3 28 O Wtk Iaiaéhr%ﬁ)crtt tﬂ@m&ﬁr?@ Wa@tnléru‘f‘r Aok Wtﬁ%r Snd the

re not critica TRACLT OB can Be carr
resraltrng (pmnrprta’t@mfdmeeechadd atrrivispdite rarfforcpﬁmuoéi-bnormo qurnolin-4—ol

car ti onventi.on net.hod of
as § Bpleneiy 3Pl Bt gy 7305 . BfEial Ras TR0 38 fro, B8k $6p inout
furthé“bum‘@@uoﬂ,n the conpound of fornula VI where R is X
and X is a hydroxy |ower alkylene, these conmpounds can
be prepared fromthe correspondl ng am no aci ds or
am { al
bor (r)FI%e Qr‘agoﬁ%gﬁf@h %nltg(ﬁ L{ﬁfﬁ Jéiggﬁ rotém ower
alkylene conpounds can be prepared for the
correspondi ng cyano carboxylic acid esters byg,
reduction with IitP#um al um num hydridg. Redugtion
reduces t hedreyarQ-gLoup to an am no grou he ©
ester to a hyg y group. This reductlomtalke
pl ace before redac mnthe compound of formula NVI Hwi th
the conpound of fornmula V. On the other hand, where
in the conpound of formula VI Ri is RRX- and X is a

car ol US> Bl 815 ool PIST (A Kyl 810 Aoy Sste

| ower ene ese conp s can
anhydnder(%aa g, ﬂ&&mod:)c&mnb&rﬂphw‘fc daid (20 mnl) rnkg}'ama!aanertmgactd'r((soo mi)
wa%%arf@_r gﬁﬁqprgé(f/%gfo %H‘ﬂgtu(r:g wfas allo wechIJ cObi'td r%and fem pourgd into

water. The precipitate was isolated by filtration and dried to afford product N-(6-

bromo-4-hydroxy-quinolin-2-yl)-acetamide as a brown solid (32 g, 93%). This

material was used in the next step without further purification.

Preparation of N-(6-bromo-4-ethoxy-quinolin-2-yl)-acetamide
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conmpound of formula U -A as described above. \Were the
rings (r) or (r) is an N-oxide of a nitrogen atomin a
WO Ra060g8e3 cont ai ni ng ring which forns the ri ngBCT/EP2005/009927
(r), these N-oxides can be fornmed froma tertiary ring
ni trogen atom by oxidation. Any conventional method of
oxidizing atertiary nit rogerBQatomto an N-oxi de can be
utilized. The preferred oxidizing agent is
met achl or oper benzoi ¢ acid (MCPBA). The conpound of
formula | where R 1 is hydrogen can be prepared by
reacting the conpoypd of formula Il with a crrpound of
formula VII %/i a_a Knoevenegel reactiorftoyreduce the
conpound of ad V.0Any_of the condi
conventional i Regang out Knoevenegel 1
be utilized in carryimg out this condensation.
Generally this reaction is carried out at refl ux
tenperature in the presence of alkali nmetal acetate

and Aamttuee ofN46- bkmbMehwmquumh Zﬁ?éb@t@f’m@é (Ml? 0.114 mol),
%Rd of forrrula\/ wi th the conpound of fornula
ethyljiodide, €6 3@ Os1 - Icngl) gng nqta@umm@mqnﬁt% 3ho 98 mol) in
acefﬂlﬁllé(ﬂﬂﬁmi)ﬁ%éyr%ﬂeké@ﬁﬁ A0 iy %I%ht%vﬁ:&/a?o&é%ﬁ #nd the

osition of e conmpound of formu
resiayig verselniturates \M@swateratThesprQSIedaileiwameollemtmi/byl étglsa!tlon and dried

o AR YRS A P AR B2 .

80% ha htomaoetial wels Usetniu ke héxtwigs withdut farthmdmﬁmnon.. e.
a conpound of the formula: where R19 and R2oare as

above can be produced fromthe conmpound of formulavia
t he g C . Mes €I R2oar e
as abobg%g%érrmé@fthr%gy gmn(ﬁ“%f fo %%%X'ﬁ@%l ch can
be prepared from 4-iodoaniline with 3- ethoxy-acryl oyl
chloride is cyclized to the conpound of formula Xl by
treating with sul fu1rﬁli c acid. Cenerally, this r/iacti on
is carried out in an inert solvent sucl as

di chl or onet kane cI | zation i s achi eyed Arough the
al pha, beta u ur doubte—bend-in t Rt her /U\
moi ety of the TpFang formula X throug t“he Mise of

sul furic acid. In carfying out this reaction,
tenperature and pressure are not critical and this
cyclization reaction can be carried out at room

t enfemmixturecofdatialis fipsnyinhospbinelpaliatthen (d(PPhelt) and sodium

forrﬁg tn%Se ﬂim&zw‘%éeq%@hﬂéﬁ(f E‘)l C\&Q% ﬁgl[bzqqt\}glﬁ? ﬁﬁrtoggn A solution of

N- (Mmmnumetbfoxfl-quh‘ldlla-%w abgtahiiea {26y, 8w dmn@olf in DI(\j/ISO (30 mL)
ori

wa%jl &?Ad art91|19 ajr e@éﬁéﬁﬂ?@ﬁ%’hgﬁ/@é glgnrl%ua%p der Gh atmosphere of
carbon monoxide (50 psi), sealed and heated to 120 °C for 30 min. The mixture was
cooled to rt and the acetonitrile was evaporated under reduced pressure. Water was
added and the resulting precipitate was collected by filtration and dried to afford the
desired aldehyde N-(4-ethoxy-6-formyl-quinolin-2-yl)-acetamide as a pale yellow solid

(0.8 g, 40%).

Preparation of 5-(2-amino-4-ethoxy-quinolin-6-yimethylene)-2-[2-(3-fluoro-
phenyl)-ethylamino]-thiazol-4-one
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boi ling chl orinati ng agent such as phosphorous
oxychloride. This manner the reaction m xture can be

WO edooixsad t 0 convert the oxo substituent into PEEEP2005/009927
chloride with good yields. Any of the conditions
conventional in converting an oxo group to a chloride
group can be used in carryi®j out this reaction. In
the next step of this reaction, the conmpound of
formula XIl is reacted with amoni um hydroxide to
produce the conpound of formula XIll. This reactlon IS
carried o by reacting t h amoni um hy$ [
pressure atotenper ure 1000C t o 2000y
at a tenp of 15Cdﬁ -1 Lo 4 h \<
desire e ndafy am ge with tHeNRY and R20 \H
substitugnt¥ can be prepared by reacting the conpgund
of formula XII with substituted ami ne, or by any
conventi onal neans of ting a primary am ne
secondary am ne having a

ower al kyl. The 2-&m\
substitution conmpound of formula HHA with substituent
t her eon can be prepared by reacti ng the primry am ne

commOu I A BB S 1 2 S BTod aBlege 5

mg,t0019 hﬂn@l(?ﬂ"pédétﬂ: adid {6 mul) wablrdatsd with f202- (@Lrlabnoopshenyl)
reaction to convert the |odo romﬁﬁto t he

ethydgpinol{hiaze-HANE REO Pite A %dlw@a%qqt@tﬁ (fg mg, 0.77
mmB@rlﬁ b?ﬁm@%&a@ sﬁrﬁﬁ%&é’rgat Y @9(’@ RSP gixvéé% @éﬁnf/}]l))%éné added

car nonoxi In the presence
andpthe pgactionos pﬂummﬁajmnyowavadw@t HEdfoc 85 ofina Thageixture was

quelfted i 4R THE RECHEAE s Salsbaitby sl ishiidty ppo
suoémelyom&héﬁ Witk watée retipsresiudiehiatorhetiipare atlfheerede prrex@tputate
to 1000C.. Pressures ngener al lé from?7

wasutppp idesived BHMYiang nceptiated ta Srness: ,Qlﬁ,materpal Was triturated
W“%@F%;ﬁd fedraad 1ok rﬁ&ﬂéﬁfd%d?gva%“cd?@ep%té&ir%r t&duced

yde on a phenyl ring by nmeans of reaction
proguict tho eﬁf)tcbﬂnelwndu¢t<fe(23am1nme4-l§ethd>dyzq1dnelm G-aimethylene)-Ri[8-(3-

ﬂquanve[}a}igg}yl ﬁﬂﬁhéqo?alc?peoéﬁ %Ipﬁ‘\g/gfégf.%é gﬁsghgﬂt EE-MS m/e 437
(MH“‘grmJI awherein R20 is -f-R 11 O, and Rand Rn is as

above, can be carried out according to the foll ow ng
reacti on schene 3 where R20° and R4 are as above: XV

Exathfiie B schene 3

2-Amino-5-(2-amino-4-ethoxy-quinolin-6-yimethylene)-thiazol-4-one:
., i .
CHO
0 X NG AN N
/Jk /Ef:I::j/ * S—K l > S\<N
N7 N NH

A solution of N-(4-ethoxy-6-fromyl-quinolin-2-yl)-acetamide (example 2e, 50

mg, 0.19 mmol) in acetic acid (1.5 ml) was treated with pseudothiohydantoin (34 mg,
0.29 mmol) and sodium acetate (63 mg, 0.77 mmol) in a microwave synthesizer at
180°C for 45 min. The mixture was partitioned between 1N NaOH and
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The conpound of formula XVII can be produced fromthe

conpound of formula XVI (the preparation of conpound
wXXocmesseslescri bed in exanple 2) by reacting tPeI/EP2005/009927

conmpound of formula XVI with a reactive derivative of

the carboxylic acid of the fornmula:R11 -CGOH X X

wherein Rl 1 is as above. A®¢ conventional neans of

converting a n anmine to an am de by reaction with an

, iV r lic a erivativ a . hali
diorifthnehif. o pliSediRy S W LfaRbitd rBded Broduch Brs
concmtmiamb d:fynfatgs SmtiahﬁtUdeqeﬁdaemasgpde@df?stiylr?o:g@foord the
verte 0 a y
pro&gé@ﬁlp@?? ﬁ‘ese}WérrBQy rﬂé%ﬁ‘f{!@}d d of formula
XVII with a halide of the R4 substituent one w shes to

pl ace at the 4-position of the conpound of fornula I.
_ﬁmﬂ_%_reactlon is carried out by reacting the

vlid eresth ety [}-Auin atinR-glidacetamtidget hod of reacting a hydroxy
group with a halide can be utilized to carry out this
reaction. In the last sttep of this synthesis, the
conpound of forrmula XVIIN_is converted to the conpound
of formula IIB using formiation reactio® to convert
the iodo group to the CHO subs |tue t on//t he phenyl
ring. This reactiomcan f S descri bed

heretof ore by react|| ng t la XVI1I
wi th carbon nono et base
utilizing a tetrakis(#ri phenyl phosphl ne) p (e‘adi um
catal yst at tenperatures from 6Q0C to 14 . In
carrying out this reaction the carbon nonpxide is

added to the reaction nedi um under pressupe—Pressures
fromd40 to 80 psi are generally used. Any conyenti onal
met hod of fornylation reaction to convert\an halide

group to the al dehyde on a phenyl ring by thE means of

cond arirEret B R e A AR P R T R diete, g

of fornula HB. Anpng the conpounds of foanu,chHl and

its enmbodi ments i ch includel the conpoufids of formula
I -A and formul a I-Bjare—tho onpewnd ere the aryl
groups in all of aryl s ituents are preferable
phenyl . Anrong the preferred enbodi ments of the class of

CO”W@U]@%IC@ﬁNa‘t@K Mh?sd}luﬂorﬁbﬁteh’ﬁﬁ?@ro&ﬂﬂmmﬂ afe 7 5 g, 75
formula | -A where drogen. In the especial]

mrr\@H@éirtP%sdrr@.Map%@wd%?ﬁ ge %Hag@oafm%&m%%mlhwas treated
W|tﬂ1§ %ﬁ@p&@mpmawﬁﬁﬂ BokiGe (168 K 4EHFEHRIAY 1RdButyGiEohol

(250 ml). The reaction mixture was stirred at room temperature for 32 hours, and
then diluted with ether (250 ml). The mixture was successively washed with water
and brine, then dried over sodium suilfate, filtered, and concentrated. The crude
product was purified by short path distillation under high vacuum to give the nitrile as
colorless oil (2.98 g). This material was dissolved in 1M borane/tetrahydrofuran
(THF) (134 ml, 134 mmol) and stirred at rt overnight. Excess borane was quenched
by adding methanol (rt, 1h), and the mixture was concentrated to dryness. The

residue was dissolved in 4N HCl/dioxane, stirred at rt for 1h and then concentrated
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I | In this case, conpounds where R20is are especially

preferred. Anong the preferred enbodi nent of the
waeorpoeasds of fornmula |-B are these class of chopaPwds009927

in which nis 0 and R2 is a cyclolower alkyl ring

especi ally cycl opropyl . ré% this class of conpounds,

t hose conpounds where R4 is99( 0O k(CH2CH20) y-R10 are

preferred. Especially preferred in this class of

o BRSSP 8 DRG8  Rg Up akcoct

sucﬁmﬁmndﬁ Afsdspéﬁsrba of tHis Mmeﬁarru I8s d: 1ansimmeél$ir PMEN30 ml)

al k {H oxy-1 ower al kyl ene, cl o-1 ower al kyl ene

wasreatat gitngtN Matsh! 611 S 1 5ugmeReat i or Phhs TéaseiF Rupsirgmoved

by d?étﬁlfa%ﬁ‘ah&f t%géh&g’é Soritesh \)v¥s 8% rate v@#ﬂiabf‘thteﬂ' extracted with
preferred i ment, conponds er e R20

dichigrpaisitaney Bh@ﬁmwlay%wa&dcedmeamdmmméﬁate amg concentrated

ancRE ARS8, YRRl LRSI o 115

mmaebttd ‘peovnd‘@ rafid enfiing (hea vac@uh iovah) OL(t@traﬁylir@kﬁWan 4-yl)-
r.odr pharmaceutically active netabolites, and
metgwémrﬁ Il %“@t?fy@ (dddght abi e salts of such conpounds
and netabolites. Such conmpounds, prodrugs, nultiners,
salts, and netabolites are sonetines referred to

her &reparstioreef Nudrethaxy-6dé1oxoe2- H@frﬂhéidrcapyraag%wrmthylfamino)-

Tt e R

corrpoundﬁl*and salts may exist in different crystal or
pol ynmor phi.¢ fornms, all of which are intgnded to be
wi thin the[ scope of fhe present inventijpn and

speci i e ferapeutical | §
of t

s§of t he Thventiq ﬁ& used/t o
treat

se'\é\ses medi atied by m)dul ati on df regul ati qg of
the protein kinases CDK1 . An "effective amount” (s
ts

i ntended to nean that anount of an agent that
significantly inhibits proliferation and/or preve
de-differentiati on of a eukaryotic cell, e.g a

R T S A —
qumdrmrap@metamme@mmle Gﬁhsomwmz ofmal) g sestonigtie (2 mi) was
reatfa afith dis b Rd ES K320 Tae BTl aR LR Iodide (0.15 mi,
2.3 ﬁﬂﬂ@?'éf‘ﬂ’fordtﬁﬁﬂﬁem@ Wkiu'ré’ﬁla@%nbéﬁtra&@& & ldh)hesg BRd the (lj"esrdue

I den . t the subject or host in nee
susgencﬂedg@taﬁ@,tﬁmtrmjfz @gn l%nsopropylethyl amine (0.20 ml, 1.2 mmol) and c-
(tetrahydro-pyran-4-yl)-methylammonium acetate (100 mg, 0.58 mmol) were
successively added at rt, and the mixture was stirred at rt overnight. The precipitate
was collected by suction filtration, absorbed on SiO2 and purified on a silica gel
column with a 0-10% methanol/ethyl acetate gradient o afford the product as a solid

(29 mg, 56%). LC-MS m/e 455 (MH").
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neverthel ess be routinely determined in a manner known
in the art according to the particular circunstances
W@ eooco2esas ng t he case, including, e.g., the sprCi/EP2005/009927
agent being adm nistered, the route of adm nistration,
the condition being treated, and the subject or host
being treated. "Treating" is> ntended to nean at | east
the mitigation of a disease condition in a subject
such as manmal (e.g., human), that is affected, at
| east in part, by the activity of CDKl1 protein kinase
Exammdé ddes: preventing the di sease condition from
rring in a naTnaI particul arly when the mammal is
%&m OXQ-Ah Fororidebhameidrethoxy-quinolin-2-yi}-
acefdfidet | on but has not yet been dlagnosed as having it;
nodulating and/or inhibiting the di sease condition;
and/or alleviating the di sease condition. The present
invention is further direE\ed to met hods of nodul ati ng
or inhibiting protein kinas® CDK1 activityg for
exanpl e in mamualian tissue, ng the
inventive agent. Theqacti
anti-proliferatives f|s eagily
met hods, for exaaneﬂh '&f W e cel B~cMltures in
an MIT assay. The acti ty the i nventive agents as
nodul ators of CDK1l protein kinase activity Nﬁy be
1

y Nown

nmeasured by any of the nethods avail abl o those

skilled inthe art, including in vivo an invitro

assgy gs of suitable assa%s for activity
J?@W@HP%Of WE@erenybwBingdsEzrh&®nen | nt er nat i onal

Publ i cati on No. WD 99/21845; Parast et a

Bi ochemi stry, 37, 16788-16801 (1998); nneI | -Crov?uéy

and Har pe Gel L _Cycl e: Nhteréals a NethQ@

(M chel e Paganp, €d. Sprtngef, In, GErnany)(1§§§
I nternati onal ®ublication No. 97/34876 and

I nternational Publication No. WO 96/ 14843. These
properties may be assessed, for exanple, by using one
or nore of the biological testing procedures set out

in W@ol@ﬂ&ﬂ’@f @tﬁyllléﬂl&‘dace't'éﬁa @ZU %; \091@9&5]} §n(PPoid§§lum thiocyanate
i nvention f or mul at ed har naceut i cal

(12 8 b mqih@ ei%areféiw@ BeHwEe erwxeﬁtﬁ@rrihﬁc dine galution was filtered
and%&%@ﬁ réfe?irlﬁd?—)fr u%cgl{ g;{%gérl}rlb gﬁ Iagflﬂ{q’i] %? zrr]no u nﬁ; &?ﬁ%ﬂoyaecetlc acid

["at 1 ng
eth;d@ﬁtﬂjdﬁﬁ"/@f Aﬁmnqhuu‘ea)flcyalodr@ylémmbmunphaeba(be:émﬁﬂ) gahJZSI' mmol)

ta Ie C rrle r.dil uen I ne epbodi nent
and Bl ol B iriel Bkne, L2 Frsal M oatve R 9gC for 3
h, ahBeeft BY &K giRg eTHeSreAt o FrMiURERas eaﬁﬁnohed %ﬁ:\/é&?SN HCI and
t herapeutic_benefits |nvoIV|n3 anti-proliferative
S

dichigromethanes,T hedpyprsarererepeEdte TthﬂCW@QH%; layey wias made basic by

the ‘é’ﬂﬂﬁlen@'f%ll\l' ér‘ﬁﬁfﬂn‘itﬂﬂ hgﬁrd%gﬂal, %'nﬁqgen an&é?Wa;té’él FGryndbESPhe
conposi tions are ared 1'n uni osa

crudgpyas pmi]uaated fuath dltfdommleihehe additime scbluatbm saparateyl from the solid

by fﬁt?artlem eﬁ?‘ iS sO utf%%%vas rie ogerrsac}chum ‘suffate and concentrated to dryness.

The crude was purified on a silica gel column with 100% ethyl acetate to afford 2-

cyclopropylamino-thiazol-4-one (244 mg, 37%).
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An inventive agent can be adm nistered in conventi onal

dosage form prepared by conbining a therapeutically
w@tbdoeoedsee anount of an agent (e.g., a conmpouneCTDEP2005/009927

formula |I) as an active ingredient with appropriate

phar maceutical carriers or diluents according to

conventional procedures. Th&%e procedures may involve

m xi ng, granul ating and conpressing or dlssoIV|ng t he

rhar Ein e OF NP RGPS a5 ety Pt Bl ey Bty

ethegtquinalin-Riyuadgbtarkienpl ary of solid carriers are
| act ose, sucrose, talc, gelatin, agar, pectin, acacia,
magnesi um stearate, stearic acid and the || ke.
Exenpl ary] of liquid carriers are syrup, pe t oil, o
olive oil >onvater and the like. Simlarly, e carrier

or diluent imay inghyde tifre-delay or tbne N
mat er Pal n the art $~guch-as-gl P

nono yceryl di stgarate anneNorNMt a NH
wax, et yI@%IIquse hydr propylnethylcellulose, <7/
nmet hyl nethacrylate and t like. A variety of

phapresessn 68N- éﬁ@tﬁ&y‘:@-ﬁoh@/l qambﬁﬂiﬁdylzjgbé@mldé (FoeRi 0.39
carrier i s use reparatlon can

mmpl) & agetigacid Kand) was areatedc\aﬁsafcyciqprw@@m%ﬁhlqz@l-ﬁane (61 mg,
0.3d ?Tn%lféla& %g?{&?n .fa@étgle @2? rhd, 0?5@ n‘lﬂ{\o %Sg@‘?mvge?v% Wﬁzer at
1808@@@ 9 fvén. pﬂ’bpalrmlpltaie \wdsl coliectied tiyhfuc\tlon lﬁﬂtm‘tlmyamtsuccesswely

sof t [ psul sterile injecta

wasBiH FlrERetst Ao ifrabattors it ShiSafLe yRouaioish g product N-
[6 (Mya@pﬁadylamind-zsummﬂhmol '5*@:1n@éﬁ@hath@d)Szt-@two%y-qumonna-yl]

wat er - sol ubl e dose f% N&% rnaceuthally accept abl e
acetgipide g6 polih(Z2ingve! aydit-Mam/®894i(dkb)ved in an

aqueous solution of an organic or inorganic acid. If a

soluble salt formis not available, the agent may be

adipde 6l ved in a suitable cosol vent or conbinations of

N- (&,&ﬁ{’&‘{ﬁé‘ 5@ IZIthe angrp rj?ﬂ?\ﬁ.Lethxhat tﬂfuftglazgl i s

vlldembfﬁém'vnfhl)Mélln Z@ch@mﬂéi ng to the partl cul ar
conpl ex belng used, the particular conposition
formul ated, the node of {adm ni stration and the
particular site, host a di sease being treated.
Opti nmal dosages for a given set of cdnhditions can be
ascertained by those ski -0 t u3|ng
conventi onal dosagej/det € on tles in view of the
experi nmental data fornNan age". The ¢ npositions of
the invention may be Hanufactured i n rfhners generally
known for preparing pharmaceutical cofpositions, e.g.,
usi ng conventional techniques such as m Xxi ng,

di ssol vi ng, granul ati ng, dragee-na | evi gati ng,
enmul si fying, encapsul ating, entrap ) or
| yophi l'i zi ng. Pharmaceuti cal conposg ons
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may be formulated in a conventional manner using one

or nore physiologically accept able carriers, which
woreyelozossel ect ed from exci pi ents and auxil i ari BGT/ERBIN5/009927

facilitate processing of the active conmpounds into

preparati ons which can be used pharmaceutically. For

oral adninistration, the cofounds can be fornul at ed

readily by conbining the conpounds with

phar, ceu |ca eptabl e c l.ers, known. i e art

e TR A ot WarEs R B Ui S e Simradd sty

qunhmnﬁpmyubgkqu@s t abl et s, pl||S dr agees, capsul es,
liquids, gels, syrups, sIurrles suspensi ons and the

i ke, for oral %ngestron by a patient to be treated

Phar maceut i cal eparations §or oral use n be
obt ai ned usupg Hexci pi\gnt_ i n agym
active ingr ent ) i onal I y rilndi th

resul ting t{ure and processing the n‘ﬁxt'lhre of
granul es after adding suitable auxiliaries, if

des|Pr%duthrbofdﬂt(éwemh%b@-étomydmumpagaeylbaﬁet@mldmé400 mg, 1.55
mmbgrﬁ atérwaé.a @ cws([)fvrgé tggéatea Wit $hbabefle o0 ﬁ%% fihdifand
sodlumnat;ettatte(%@apg, o5 mheﬂ)r |n\aantcrma\t'e<a)rmh&azer€a¢alrﬁ0)f)© fdr 25 min.

i n
The aBopltaie ies & st i bl giclin Ay ashitimifihaestic apid, pater and
eth&? aﬁ@mﬁh diddlint4 VaduiRh QRERLD SifGHE .ﬁte%eeert@t\r ﬁnetﬁBxy-ti (4-0x0-2-
3 et hoxy- N- (4-i odo-phenyl)-acrylam de o To t i
th'%@tf@??ﬂ@irﬁ’"@rﬁ idengmetmofuialinc2ollgcetansigs asnd proxgssolid (396 mg,
So@xw{ y added ethyl vinylether (105.6g, 0.84 nol) at
the m xture was stirred at ODC for 2 hours and
roomtenperature for 12 hours. After renoval of sone

7ot Fieaatien 3o Rl SHPREE oo istraP ity airviahyiaminal

AH-SRAX8 5yl RN E AR} Qm'ﬁamr-etw)ta@tﬁntdéen oi | punp,
3- et hoxy-acryl oyl chloride (69.99) was obtained 5 as a

bl ack |iquid |ch was directly used for |next step
reaction W|tho further cpurlflcatlon Todt he m xt

of 4- |odoanbl | 84 mmol ) and gyri 5
m_, 128 l| g hy efe chioertde (85, ed
3- et hoxy- acr)tio | ori ( 10 g, 75 Qf miol

stirring for 5 hrs, nore -ethoxy acryl oyl chl ori de (5

g, 38 mml) and pyrrdrne (10.5 nL, 64 mmol) was added.
After stirring for 2 days, the reaction mxture

washed with water 3 x100 m _), dried over MySOH4 and
concentrated to give 3-

et héxsudiehdionad N—[Jhethyok)'—Ga(dF@tmﬁiﬂuieXMhrhtraiuim~6'+ylrd énemethyl)-

iy acR A GRS S8 1 £ MiEP B Ao GHRy1-5 mi) wes

reaét@@l@ﬂthtdhs%pﬁidyrémyrl&n&rﬂel(@.@@oﬁﬁl?ﬂlwls)mﬁfal)\/érﬂmn@ﬁwyr iodide (0.15 ml,

2.3 mmol) at rt for 30 min. The mixture was concentrated to dryness and the residue

suspended in acetonitrile (1.5 ml). Diisopropylethyl amine (0.20 ml, 1.15 mmol) and
4-(2-aminoethyl)tetrahydropyran (0.075 ml, 0.58 mmol) were successively added at rt,
and the mixture was stirred at rt overnight. The precipitate was collected by suction
filtration, an washed with acetronitrile. It was then absorbed on SiO2 and purified on a
silica gel column with a 0-10% methanol/ethyl acetate gradient to afford the product
N-(4-ethoxy-6-{4-oxo0-2[2-(tetrahydro-pyran-4-yl)-ethylamino]-4H-thiazol-5-
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(1 1.3 g, 36 nmol) wth stirring. After stirring for
3 hrs, the reaction m xture was sl ow ng poured into

WO e@6(0298800 g). The precipitati on was col | ect eBICHEP2005/009927
filtration, washed with water and dried. Flash -
chr omat ography (Merck Silica gel 60, 230-400 nmesh, 0%
15% net hanol in net hyI ene cH/ride in 40 nmn) afforded
6-iodo-1 H-quinolin-2-one (7.23 g, 75% as a bl ack

.;Solid C- M5 72 (MH) . Prepa
y“d%'?%'ﬂﬁ%‘ryb‘%““%'a‘aﬁéﬁﬁ|aﬁ8ff1rﬁ'82?/§‘3rﬁ ey B a5 mp. 50%). Lo-Ms
m/el-Al:a:;J{1 }qf)ln 2-one (6.23 g, 23 mmol ) in phosphorus

oxychloride (25 nL) was refluxed under N2 for 2 h.
After cooling, the solvent was renoved by rotary
Exe@Y@e9r ator and then by the oil punp. Sat. sodium
|car onate (100 nm.) was slowy added. The solid was
E Hithieaok-oylidewarheithyiMd-etheay-qusmtintdayl)-acetamide:

b| car bonate ter and dried to obtain

2-chl oro-6-iodo-quinoline (5.78 g, 87% al§ablack
solid. . LGMs nfe 290 ( ) . Preparationyof 0
6-i odo- qui nal i suspensi on cof SN
2-chl or o- 6-iladdk K 19 3.4 g/ s\g
amoni um hydrexi e (28% m _) was heated at 140 OC

for 3 days under essure After cooling

o1 oTHSRRS RGO ISRy G Ur s poratnzone 5 pRemethyi)-
qun’{&ﬁﬁl 2—9‘]%%8{3‘%%@3(@{&}%%%%%@0 mg‘j"a(?’b?%ﬁﬁ’bF th ‘é?ét@ﬁltt‘ﬂa% ml) was

ried”to obtaln |n0|n2- amne
rea@gd@wﬂ‘sdl@oprqm@tbﬁ|andneﬂ@405nh£é2 mpol) amekmethyl iodide (0.30 mi,

TR HAPREG, TRPRFA B Pi SR, EDES i oo
susmmdiéd int DMEL(0Y3 . e stk oﬁ‘amrﬂorﬁéinm‘i@ltﬁanol (7N, 5ml, 35mmol)
e AP LSS Eb e (Spa. 57 b o e B
conkbntratedithahhesE ahaant 48iid Gvagltaltu'ra’teB r\/ﬁﬁﬁl\}ét%rt #he preSpitate was

stirred under carbon npnoxi de at psSi room
colle@tﬂgé);yaau@ﬂ@n fitbration, w@esmelgmmmdtwiﬁnwater and ether, and then air

»
criethtb N o8t 2 i¥inchrdn SR o i 33 Lhvigthe 357
(MHOr 4 h. The reaction was allowed to cool to 25C and
then extracted with nethylene chloride (2 x 50 nL).
The conbi ned organic | ayers were successively washed
EXéM jpgvater (3 x 50 nL), dried over sodiumsulfate,
ered and tconcentrat ed in vacuo FI ash

N-[@ : othyle ‘
ui &Wé Ca%g%@?afforded

ne- 6- car bal dehyde (30 ng, 24% as a
solid. Preparation of 2-((1

s perasBHonp! 2 Y Rop BB AUl ey RrgarbapPam ne

hydr ochl ori de (0.85 g , 5 mmol ) and rhodani ne 0

(2-t hi oxo-t hi azol i n-4-one) (0. 68 g,&\n/'rmlaa;\ci n#(N
tonitriol e (20
ace Onl\r/lo e s S\/<

- \/O\”/\S —_—

8 NH
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m.) was added (N, N-diisopropyl ethylam ne) (DI EA) (2.61

m., 15 mmol) at roomtenperature. Then, this solution
wor@eozsbed to COC and nercuric chloride (1 .BSI/gpP2085/009927

nmmol ) was added in two portions within a period of 10

mn. After addition, thesuspension was allowed to warm

to roomtenperature and sti BBed for 2 days. The

resulting black solids were filtered through a plug of

fi1 B BpIEe RO R B i i PG i P g HE pe) an

thiotyesiatoracetisadit lettye ester 0.5V 344 (ikAe) wiak h@@tb(HdBOOC for 2 h.

acetate 00 nL ayers were separated
The ORI B 4o A anen ey, P aaE DG 2eishiarenaiate. The
Iayef@%la?@ s@fsératéfﬁ TheHienad Ié&feg Hsiad b§§lt:?oy"fﬁé QdvRRRed 6N

brine solution and dried over anhydrous nagnesi um
amn@@ﬂ"ﬂﬁt Rydrexider and thengxtragtedawifh dighiagemethang. ridipomgianisslayer
was Vd}%oﬁ&}e\f%%luwgﬁlfac}% %ﬁdvc%%ﬁgﬁ@rgtéﬁ‘?{ tggg r&d'l.‘lélgg grrgesésiﬁé'.e The
aqueolisilayer bvlae rmﬁm(gnmehyatad tohirgmeﬁss()am?ﬁ\egeéléﬁ%vvaseﬂnd)ratﬁd with

DME TheE solifioPIra Wit PE CanbpR et Caeg. 71GE 1osidues

wer@%@h%?rmd MivifietPen 8&TRa JePeBRINAP®itRE8DB% EthgPataitieaB afford

2C)§1qm0@ﬂ%ﬂ?WWrth@mh4w(?7ﬁé@% A7)yl i dene] - 2- ((1
R, 2S) - 2- phenyl - cycl opr opyl am no) -t hi azol - 4- one;
conpound with trifluoro-acetic acid To the suspension

of PReparation lINH6} (Rroycpcapiabthytaniao{406xorgH-Dikol5-
, | d . ~ .
ViGN d B ethony gHinIERe bBF 1481 no) -t hi azol ~4- one

(26 ng, 0.1 1 nmol) in toluene (1 nL) was; added
benzolic acid (3 ng, 0.01 1 nmmol ) and piperidine (3
uL, Otpl 1 mmol). The m xPure was heated td& 1500C by
m crowa¥e for 20 mn. Af

[

0
. r cooling to rt, jthe-solid
was collected byofiltrati gN, washed th fol arﬁu‘ N
dyi ed Thude pﬁ_odu&\%&as peHf i e PLL ver§e~/<
, 20% 0% acetonitril e N vvaterinl%rri)to NH

af figr d

5-[1- (2-am no- qui nolin-6- -meth-(2)-ylidene]-2-((1

R, 2S) - 2- phenyl cycl opr opyl no) - thiazol -4-one;

compound with trifluoro-acetic acid (36 ng, 84% as a

yel Rosolstin of. N-l(@-eltlﬁmyﬁ@&fr@ﬁ’r@l-qMﬁe)in-zaﬂ)}apétarrﬁde (100 mg, 0.39

mmg)it G5 Al &2 Fiil Gas pRalR i 2GR EREAarfinb Ahfazol-4-one

(66 ngmgﬁﬂn%l ahd @o&bfﬁ”@cét GQI%@J{ 85 mmol) in a microwave
oxazl ne- di one A sol ution

synbregienat BU oD 2Hon s coaRiPD n("ztme gvaSJpagnweﬂ hefween 1N

Na%ﬁ r%.:hgrgtﬁyl (Af%géte/%h ldé'?ﬁm\r%gﬁﬁ’é@ﬁ 'I;% iaﬁ% lggrg'(;vas dried over

sodiun phitatgefileeréd 28d &ogcertiratad rlm)dyymeas diieherodeveashpurified on a

siic G el otk RMERG R heSRe I REE D aftrtitha prpauct n-
[6- (iféyélagﬁé;fynﬁetavlaaﬂdoMLwhH&hmzah@yﬁ@én@ﬁ@thW &tB6RY-gdinolin-2-

under  reduced CPressure and wa
yl]-acetamide as a solid (10 mg, 7%). LC- MS m/e 411 (MH™).
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was added. The precipitate was col |l ected by

filtration, successively washed with water and chilled
walr@alozasesret hane, and then dried under vacuum POT/EP1005/009927

the desired product

6- br ono- 1H benzo[ d] [ 1, 3]oxa2|ne 2,4-dione (304 g,

98% . This material was use@9n the next step w thout
further purification. Preparation of
2-82%n0-6-bronn-quinolin-4-oIA sol ution of

no- 1H benzo[d][ 1 , 3] oxazi ne-2, 4-di one (90 g,

N-(6%23{(3 41Dk dxih-2- \(lmefﬁ\@LémMWﬁGMOWHJtﬁl@iol(@WedeﬁQ& Jﬂz H-ethoxy-

was added to a solution of malonitrile (37 g,
quinphgd2yvizaeetamieée hyl ami ne (41.4 g, 0.41 nol) in DI\/F (150

m) at 50-60 f\ The reaction mxture s mai ntai ned

at 50-600C for_30 mn. A reverse gquenchnto icecold

0.2N HCO (400 M) produved a precipitate.] This

mat eri al S ifS® nfiltration and igd.

I't was thetg " N KOH (249, s

sol ution maé*refluxed fos 40Ch. After cboling to rt N

the m xture was neutralized with HCl, and the

resulting precipitate was filtered and air dried t o&

afford 2- an1no 6- brono- qui nolin-4-ol as a pale yeI

solid (95 g, ﬁi This material was used in th

st ef) SMSPRBSiPN{Af He?thﬁlﬁh‘-ﬁf(ﬂcfa‘tor%fh'Om'ﬁb%%ldifbﬁ-ﬂjf’enemethyl)

corpy LSS UT) by 1 A 4y v

reaated Wjthatisbpropytetyyd riniee (oseo Tnig? .mml)mc) matt/l iodide (0.15 ml,

T8 fuf St RSB B b L oo

susﬁémiedtlﬁ efdetc&tﬂ!ﬂllé 25 IR UDisbprayd \Betvgl &hinel(06200me Cll. Riniradi$ and c-
was i sol at ed ?IeltrgtlonFj JﬂJP?ed to g&ford pr oduct

[1,4)qipxdn-2ny! rmathzﬂ w @i hap mmol YYSre SHEERRR\EY added &trt, and
the Hﬂﬂlﬁ‘ﬂa \%9!; sﬂrr&ﬁ%t B fr/?%ht Hﬂespr'é% t@\'fva%aléaé&* b>/ '%uElht?n

next er pur|f| tron. Preparatfon of
ﬁltraiﬂo@ﬁatbsmbed @n@@@mnq purited an Zir&yll()a geleolmnl &\KthrﬁQOl%l ethyl

f - br.ono-4-h = ol pal i n- 2-yl ) -.acet ani 2
aceffte § ol e proa R At et MeB R e
thiaR6ItR§ird dHEngathPPaaéthoxyL dGinglin-0-Wildcetamide as acetiond4 rid, 63%).

&Aﬁa § % was ?‘efl uxec?lfaor 2h. T)ﬁe sol vent was
LC- %‘6‘?5 % the residue was triturated with water.
The preci pi tate was collected by filtration and dried
to afford N-(6-brono-4-ethoxy-quinolin-2-yl)-acetam de
Exaawla1fal e yellow solid (28 g, 80%. This material was
used in.the next step without further purification.
Pha logical dssgys
N- (4- et hoxy- 6-fornyl - quinolin-2-yl)-acetan de A

m xture of tetrakis(triphenyl phosphi ne)pall adju
(Pd Zfbprph@m)acaﬁalcgbam@ﬁﬁ@@rqﬁl@%C@@@OUIA@E Ahibs inygtion may be

conﬁﬁ%@ﬁy tarl'ﬁl#rﬁbél‘?& pHalm¥BSogidaasskaykt frhai éx%ﬁ&ﬁ’ﬂed Pharmacological

sol uti1on
assayy Whishdottow heve begn garriast oui-vwith/ihe-compeundgeaccardingto the

o S b B e b P N R

activity with Ki values of less than 5.0 uM. This demonstrates that all of these

compounds were active to inhibit CDK1/Cyclin B.
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car bon nonoxi de (50 psi), sealed and heated to 120 0C

for 30 mn. The mxture was cooled to rt and the
wae@bomsss i | e was evapor ated under reduced preBGL/ER2005/009927

Wat er was added and the resulting precipitate was

collected by filtration and dried to afford the

desired al dehyde 40

N- ( 4- et hoxy- 6-f or nyl - qui noI|n 2-yl)-acetam de as a

52 TRt S diniBign qh R ety w&q?{ﬁ?%?%?at%“t ANEBTYf e
Smé‘rﬂfé’ﬁb%%is) as§%ylpgmwg‘d%sr§gp v@a@%ﬁ /f%rm?e%A !§c9f é@oﬂ«fmﬁxse

hoxy- 6 acet am
assasés woe payried.oLd usingl recombia@st hemaoniCDK1/Cychn i c)omuadex GST-

cycﬁrﬁ%@'{sg% w&%y?ﬂ%%% 2!3%8{)@% %Qﬁl%g%o}org%ere provided by

- Dr. Wdﬂanmeaa’emtl@aﬁ@rficﬂlm dlof Medfoink) Holsten (1T X( ¢Waieins were co-

t t 1800C for 60 Vit 0.5 m ,
XDRAE G F e ech IR SLIME CRIPIRY e axBac an Gustiione
SepiroderdBiM(PhEM B¢ PR ARSY, Wﬁ%%fwgwphélpr b %HJB% J.W.

preci pitate was col |l ected by suction
et aé,@@bg%&?&,gﬁy 80B<YI6) N PhHistidiae taggerkirungried form of retinoblastoma

APk G BER o EA e BLEFL Y 88 4 Rl o

assaq (it exprestornt plasmidived pM)\tldilemby Ot Vémﬁ:eaﬂdlllﬁaﬂu,tlm;mﬂtment of
Mol-gfgﬁlang/ﬁrg[%rgyg#{ggg% R\ggéa%?&g%gt r elwylrJ1an|ardeF\ecgl Py(,:?ﬂ\ited Kingdom).
ThéRB%‘r@t@]rﬂi@ énﬁhf&éﬁb%‘ét@%ﬂ ;th%p}‘\blﬂéﬁbﬂ P eDir {s%e(%r\mg and

| uor o- phenyl) [ am noé hi azol™- 4-one” as a

Strs\i% ) J z@ng:hemcv 24641937 gpvigd)! anam ﬂ,nesreferenoes C|ted
the%I@mfl% éﬁ{rgsﬁ% 3P hﬁé @I&Pér%é)’rélH'V\%@ urﬂieq tPfé EIBBt'Pé!l'o‘?%%)IP‘rE

tion
indi¢illé-promoker- nﬁahrmm@E guli etu!aihnCéHle)aramearhiycben(@ﬂamhd

. .50 , 0,1 1), i 1.5,
purfatiRoyeRicesss el iniR Mae a5 (s & BisbbialT soarose
col@hnd p$él9ééﬁléﬂj ARt AR (RidlabBle. Q”hyreﬁiﬂi‘lhés tanfﬂ\Nﬁér@oOé!@)é@al fimes

synthesi zer at 1800C for 45 mn. he m xture was

wittpimcrerpertabyidpencaeing pHbrEens ta pitd @hawﬂ @Me%mﬂb S0PHeM
imi@HSR uElult lrotelﬁhvilﬂ%;g&% aﬂgﬂaf ?ﬁe i u gﬂ—??%‘:t\%o% glycerol,

was concen éss>an due
200omniM Nia€tl dnd REVAWRLIT . tRurdiedl Gbdfusioa grotedo stooks wene quikAtitated for

prof@le tﬁofg%ggzg‘/ O%IH‘@%A\/%“HS?@F%%\(/% pyr S)r(]anplylerr:t hyl - a

m no) - 4Kt hi azol -
vl i denemet hvl lﬂ%w noI in-2-vll-acetam de: Preparation

of drile Flaspiae kinesa-asagy,)Qbrwekhiiashiibes wese spalied waith Rb
profe‘ﬂ{u rgté ﬁ](*))/ gséﬁﬁifﬂg@gm p(?gg\}éﬁl' ‘?‘gatgg wgre mcmibsated gt 4°C overnight or
at roosytempehsturesfac Baroute oh EosHikeg, TBMtrmm»Ir)wonspeEmiE (125
pho@p%oy\ﬁasﬁotnf Sﬁcta Gr}gw of wells was coated with 100 pl/well coating buffer (20 mM
HEPES, 0.2 M NaCl). Plates were then washed twice with wash buffer (0.01%
Tween 20 in phosphate-buffered saline). Compounds to be tested ("test
compounds”) were added to the welis at 5x final concentration. Reactions were
initiated by immediate addition of 40 pl reaction mix (25 mM HEPES, 20 mM MgCly,
0.002% Tween 20, 2mM DTT, 1 uM ATP, 4 nM 33P-ATP) and a sufficient amount of

enzyme to give counts that were at least 10-fold above background. Plates were
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with a suspension of potassiumt-butoxide (16.8 g ,

150 mmol es) in t-butyl alcohol (250 m). The reaction
worRoobesenas stirred at roomtenperature for 3BEPEP2005/009927

hours, and then diluted with ether (250 nml). The

m xture was successively washed wth water and brine,

then dried over sodiumsul fatle, filtered, and

concentrated. The crude product was purifi ed by short

. ation. under_hi gh vacyum.t [ t he
incfi2ely BL A (iRt O5iq Mk Yot Minfle®! e Weraueshed four
timed with thvedabin biiveh eeake) bed cahyet AnhamdpUduht &didthidtion counter
ﬁg@' and_st rred at rt overnight. cess borane
(PRI RHEH G5 RAWTRES ReVeuiel The perea)t nGRaonTas Kb
phd%b?ibﬂ/[a%owaﬁ/hﬁz‘ﬂ% %%ééélf‘rg o heinpiisoh ofT@EKré?;? %H%}(}é/@&%fermined
di ssol ved di oxane, stirred at or’’1han
acCoFHng t&bﬁh\@efntlwvangd@mmda reduced pressure. The solid
residue was triturated with ether and coll ected by
suction filtration. A suspension of this materi al
(1.81 g, 11.9 mi@0) st n THF ea8Bcdthpous- hoegieedlioni th 1IN
NaOH ( 11.9 m, 11.9 muol) at rt for Vz h. The THF was
renoved by di stillation and@®e W@@@QCSOI ution was
saturated with NaCl then extracted with

di chl oronet hane. The organic | ayer was dried over
sodiwhere tesheampend gatess ia tiesyenagie courde pee thinute of the test

AR EroBag TR A AL St ARG
CDK% @V, esstc.i Wa(staﬁd:alhagdti Iﬁtgﬁﬂ Q%mferé tythe averby lcaonBrpatminute
Whergiff 9 C@lmései}g @%@@E{@Spaﬁﬁ G valHg i Brepgangsniratiomet tegt - a

Ydik-that reduces by 50% the protem -kinase induced mcorgoratlon é}f the
Ht hi azol - 5-yl i denenet hyl }-qui nolin-2-y etam

rad@dﬁ@é Haderiheftest conditions described. The value of the inhibitor constant Kiis

colphda sl i Bt S 1 g™

con@edatiomodnd Km iacMichaelis icbrstédt.m ) was reacted with
di i sopropylethyl amne (0.20 m, 1.2 mmol) and net hyl
iodide (0.15 m, 2.3 mml) at rt for 45 mn. The

M X tTHeeH MRS g SRR Rgsdl@edjlfbtl%?és%eﬁeg FI*T'RFP ﬁ\'agé%ssay was

suspended i n acetonitrile (2 m). Diisopropy
carcigd qet ln@Gg@elhpolymropy}ﬁm glat@ﬁdB@.Blosmences Bedford MA Test

corf A RS 0 S MR 85 S 8 prer

(25 mMtHEREBRSHZ IO, Brram GCHL 1 AveNDTM and he2 @LMAW)W’]@MSO
vvas collected by suction filtration, absorbed on Si O2

congRptrainn 3t 18deonhg GPK{ /Ky clie B emviimwas diluteddn kipmse assay buffer

e R e e L

DT‘B, and 0.338 uM Rb protein). To initiate the kinase reaction, 20 pL of compound
2- Cvcl o%hﬁsyl am no- 4- oxo-4H-t hi azol - 5- yl i denenet

SO'LHgﬂn)W > PRSIy A bt 6T DK icyslr Brsqiidion iprassay atatewwih final
congﬁ o%t@gcéf;@[?k@éﬁé%ﬁn @%@cﬁi%b a‘%'o)oﬁg%@ﬂg%bgg)'sﬂﬁ rhﬁ\/l flsMsbtively, and
incutiaited gidie?Cefor 30 min. 15 pL of anti-phospho-Rb (Ser 780) antibody (Cell
Signaling Technology, Beverly, MA,) was added with a 1:7692 dilution of the antibody.
Incubation was continued at 37°C for 25 min, after which LANCE Eu-W1024 labeled
anti-rabbit IgG (1 nM, PerkinElmer, Wellesley, MA) and anti-His antibody conjugated

to Surelight-Allophucocyanin (20 nM, PerkinElmer, Wellesley, MA) were added to the
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(12.7 g, 0.13 nol) in ethano! (100 m) was refl uxed

for 3 h. The solution was filtered and concentrated
wanaesn29sesluced pressure to afford 18.7 g of PCT/EP2005/009927

t hi ocyanato-acetic acid ethyl ester (97%. A mxture

of cycl opropyl ammoni um acetate (0.50 g, 4.27 mmol) and

t hi ocyanat o-acetic acid ethy42ester (0.62 g, 4.27

nmol ) was heated to 900C for 3 h, and left at rt

weifi S REUFRsa wes o isdc ﬁré&é{ Faaias Riin oL cemeletion of e
mctﬁ%&@haBS hi Jh@aﬁﬂiﬁeﬂﬁéuﬂeéw off8d% ﬁ'@ﬁﬁ 8gRNydiNBlack
dition of 6N ammoni um hy rox e, and en

po!yﬁiw@@ﬁtmauee {Coming {nveswaratkik Qomldg, Mi$ and ir¢ad ah edlusiréscent

B0, ML AR

{
)saﬁnevaaﬁ@pg;}ﬁ of 665/615
nmsodi um sul fate and concentrated to dryness.

The crude
was purified on a silica gel colum wth 100% et hyl

acetate to afford 2- cycl opropyl am no-thi azol - 4- one
(244(l%iue'§7%cmf @@P@ft BirPB activit f
6- (2-cyc %y am/n ’4 %fg-""#thﬁ plfed ociom eonuenr(rjtgtOfthe

subﬂ@ﬁt)mamttere:tf rﬂwswwmhm ramges- fyor-ahoet an@iOd aMte abouﬁ 2A001UM.

oI ) 2002 0,120

2-cycl opropyl am no-t hi azol - 4-one (61 ng, 0.39 mol)
and sodi ymacetate (127 ng 1. — ' wav e
synt hesi Zer at 1B¥8EPi%r 90 niln. The Pr@&¥pitate phas
col |l ected by sucti T trationand S 5STVely
washed wilth water and ether ta afford, ‘after dryi L1g in
a vacuumdoven t he Iproduct N- 0.030

[6-(2 cycleprepyl-anireo—4—exe—q4H-thi-azel—b—yH-denefret hy
|)-4-et hgxy-qui nol n$1 2-yl]- agetam de %8‘% olid (32
nmg, 21% .[ CGM5 ni e;397 (V) EXanpleody

N- (4- Et hdxy-6-{4-ox0-2r2-(tetrahvdro-pyran-4-vQO efhyla
m nol- 4Ht hi azol - 5-9 3.241

yl i denenmethyt-vauinotn-2-vO-acetar-de—Freparation of
N- [ 4- et hoxy- 6- (4- oxo- 2-t hi oxo-t hi azol i di n-5-yl i denenet

hyl’) -

qui nolin-2-yl]-acetam de A solution of

N- (4- et hoxy-6-fronyl -qui nolin-2-yl)-acetamde (400 ng,
) in acetic acid (6 mMl) was treated with

1. 55 mmol

r hodani ne (320 ng,
6.5 nmol)

ng, ¢
25 m n.

0.29 nmol) and sodi um acetate (530
in a mcrowave synthesizer at 1600C for
The precipitate was coll ected by suction

filtration, washed with acetic acid, water and ether,
and then dried in a vacuumoven to afford internedi ate
N-[ 4- et hoxy- 6~( 4- oxo- 2-

t hi oxo-thi azolidi n-5-ylidenenethyl)-quinolin-2-yl]-ace
tam de as a brown solid (396 ng, 68% . Preparation of
N- (4- et hoxy- 6-{4- oxo- 2[ 2- (t et rahydr o- pyran- 4-yl) - et hyl
am no] -

4H t hi azol - 5-yli denenet hyl } ~qui no!i n-2-yl ) - acet am de



A suspensi on of
N~[ 4- et hoxy- 6- (4- ox0- 2-t hi oxo-t hi azol i di n~5-yl i denenet
whiop29%68 nol i n- 2-yl ] - acet am de (exanpl e 6a, 5SPCTEP2005/109927

1 mol) in acetonitrile ( 1 .5 nm) was reacted with
di i sopropyl ethyl am ne (O. 200 m, 1.15 nmmol) and
met hyl iodide (0.15 m, 2.348mol) at rt for 30 mn.
The mixture was concentrated to dryness and the
resi due suspended in acetonitrile ( 1.5 nl).

Claimsi sopropyl et hyl anmine (0.20 m, 1.15 mmol) and
4-( 2- an1noethyl)tetrahydropyran (0.075 m, 0.58 mmol)
wer e successively added at rt, and the m xture was
sﬂir#bdompoumdoﬁéwﬁbgHWa:The preci pitate was coll ected
by suction filtration, an washed with acetronitrile.
It was then absorbed on Si2 andppurified on a silica
gel colum with a 0-10%Hret et hyl acetate
gradient to afford th ct
N- (4- et hoxy- 6-{4- oRg- 2[ 2- (t eBT ahkydr o- pyran-4-yl) - et hyl
am no] - 41t hi azol - 5-yl i denenet hylj} - qui nol i n-2-yl ) - acet
am de as a pale yellow solid ( , 50% . Uc-Ms me
469 (MH) . Exanple 7
N- ( 6- C2- Am no- 4- oxo-4H-t hi azol -
Vv-gui nolin-2-v p-acetamde: A su enﬁlon of
N-[ 4- et hoxy- 6- (4- oxo0- 2-t hi oxo-th i di n-5-ylidenenet
hyl)- quinolin-2-yl]-acetam de (exgnple 6a, 80 ny,
0.21 mmol) in acetonitrile (3 m) s reacted with
di i sopropyl ethyl amine (0.40 ni, 2N—mhab) and net hyl
iodide (0.30 M, o 4.6 mmol) at rt {for 30 mn. The
m xture was concentrated to drynesR,gnd the residue
suspended in DVF (0.5 m ). A solution of ammonia in
nmet hanol (7N, 5m, 35mmol) was added at rt, and the
m xwdregeinas stirred at rt for 24 h. The m xture was

concentr Le t,0o _dryness [ triturated

with wa ?\yﬂr@gﬁpe@wgrlag&g &g§xi-ﬂw%0%f@§, by suction
filtrati. g(o)zguﬁgaﬂ SOy -G BeON-RY ondgiX)and et her,

and then air 5 dried to afford the product as a Ilght

brown solid (50 ng, 663%. LC-MS nie 357 (MH)

Exanpl e - clo-lower alkylene, aryl
N-r6-(2- SIP‘(’)VSF gl&;llene h{/drgﬁ)]/ Ir?(\)/ver a(l)l;y(lﬁne ty hi azol - 3¥I id i
enenet hybyeraliylhogycarxjuionsi iatkyeng, grra@@{cyyﬁr@ékylene monao- or

Prepar at j.on of 2-c 0 t 0

S m xt SRR EG rbakk AR GReL oy br f Riffr alky
g, 3. 44 4gmmb)orsdalkiliens vairaldo-lawet alkyeoed et hyl ester

(0.5 g, 3.44 mmol) was heated to 900C for 2 h. The
reaction m xture was partitioned between 6N HCl and

di chl or ggpfchane. The layers were separated. The

aqueous I%yer was made basic by the addition of 6N
ammoni um hydr oxi de, and then &stracted with

di chl oronmet hane. The organi c | ayer

v,

Rz

R4
enetthVA-ethox

Rs
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was dried over sodium sulfate and concentrated under
reduced pressure. The aqueous |ayer was al so

w@eomemeassht ed to dryness and the residue was tPCT/EPEDE9927

with DM. The DVMF solution was filtered and
concentrated to dryness. The residues were combined
and purified on a silica gef4colum with 100% et hyl
acetate to afford

2-cycl opropyl net hyl am no-t hi azol - 4-one (275 ng, 47%.
Pr epar at/i op, of
N-[ 6- (2% cy&l gpropyl met hyl am no- 4- oxo- 4H t hi azol - 5-

y| : d;ene Sof ) - 4- SRy GHY; By csatkyY bniffh @ ofE3 fo 6 carbon
solution o
N- (4 et himnys; 6+ 4 tcnﬁwyrhmqbéﬂ@dlhaﬁerzcw?al&uleﬁmwaiomr% 3tod

t .
5 oycl opraep TRy T Rz PRl Fkekd Hefie orous
nmol ) aasnéi@tmt @@@bﬁt?trg%%’rgan}jsuﬁgﬁbrm%b%'mer?k_)ered

nm crowave syn Sizer a or e reacti.o

m xt ur eh@}@g%@{@mqtplrmn@p\w@ F?”i tpdg?i]ﬁg%a@mﬁﬁele&ed from
acet at effll Gh Aromeish %f&)ly sUIRG MOFogehayer was

dri ed over sogl um su ate %}% [tered and concentr at ed
to dryness. The crude was purified on a silica gel

g? lf g?g )gﬁt 6?88 %ﬁr{ﬁd@%@ﬂhérﬁ ))qé/éle&‘éatﬁ%trﬁ e &%hﬁ%n%@tmg of

[ 6-(2- cmamlyonwemetmybwmnwhgdmxy-lmm hlkylz bydrﬁgyh; Idwar alkyl,
enmet hyl ) et hoxy- qui nol i % %cet am de as -Fl
(10 nmy, a%gen;_gew,grqﬂ%wet{arﬂy (I@)&g% al @%rﬁmlgogmono- 8Pdi- fower

N- (6- (2 yga ino, or when two of the substituents Rs, Rs and Ry are

, 41Di oxi n n" ) -am nol- 4- oxo- 4H-t hi azol - 5-yl i den
erret hyl V4- et hox UI noI in- 2-vD acetam de l{ﬁéoen i on
of substitute on adjacent carbon atoms on ring

N-[4- et oxx |t@en§ %oo@fatkgh @tﬁ@r‘ \ﬁﬁlﬁ’ltné# é‘djﬁcé/nt' Q@é@i&tcarbon

hyl ) - qui no cetam (exanpl e 6a, 50
0.12 nmzitc)ms to &aret amatyl iing; g 310 %nmaﬁﬁé CY@J@@'{(EG"\&, g to 6

idloldisggr ?‘8&1\ aa?(/jlhegm n&ﬁ%ﬁy&lor{nra or% ng% &%ﬁ%tté%hromatlc

M Xture s séi@ﬂfeﬁ@ﬁo&%l@éikylmr@ msadmmmmm mgacontalnlng
suspended i n acetonitrile Diiso

am ne (Cf"OZO ,fpzrietgquﬁ@ms %ﬁl,%ct@dwpp the grou Rgls? ng # oxygen,
, 4] di oxi i %%éﬂo amne (68 ng, 0.58 mml) were
successwe adde at rt, and the m xture was stirred

at rt overnight. The precipitate was col |l ected by

suction fil tion i 2 and purified on a
silica fallS E?)Sq?ﬁﬁﬁnw(?ﬁk@%gsﬁé@ﬂyﬁmacet ate to afford
t he product
N-(6-{2-[ ([ IR4] Do n- 2-yl net hyl ) - ami no] - 4- oxo- 4Ht hi az
ol - 5-ylidene 4 &tihoxy aui Bel Ld- ,%R cetam de
asasolid(34( r))(I\% e457(é?\_/lyzlk+ H Exanpl e
10 Phar macolrgi‘’cat—assays The phar macol ogi cal
properties of the conpounds of this invention may be
R,q is hydrogen;
R,, is hydrogen, lower alkylor —C-Ry, ;
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confirmed by a nunber of pharmacol ogi cal assays. The
exenplified pharnmacol ogi cal assays which foll ow have

whewa/ozws i ed out with the conpounds accor di ngPCDEP1965/009927

invention and their salts. The conpounds of the

i nvention exhibited CDK1/Cyclin B activity wth Ki

val ues of less than 5.0 nM 4bhi s denonstrates that all

of these conmpounds were active to inhibit CDK1l/ Cyclin

B. To determine inhibition of CDKL activity, either

Fl ashPI g tY) (NEN(tm) -1 _ife Science Products) assay

or HTRF\asSay was perfornmed. Both types of kinase

assays were”car rise amltrmgsiartglcrctatlwtrbbm@n’ﬂndpﬁrfmn3 to 6 carbon

cDNA of GRS T BB S0P PR NREetisyelGeKkY Tk g rom 1 f0 2

Dr. W HaeReh abdmé BeleBRY fim €eé LRARD &insﬁ@ﬁ)b%f%e@xygen sulfur and
Houston, TX. Proteins were coeXpressed

Fi ve(t njitiageacer aditp$ mambered b@mmmﬁé@ rmh\?mnfemlmmfrom 1

glutath
) a5 2eHRRnBnaSEIshE foin 18 R ongibafitiiien sutur
1993, 7apddfitboddB). A 6x-Histidine tagged truncated
formof retinoblastoma (Rb) protein (am no acid
386-928), was, ysed t he s rate for the 1/q/cl in
2 assay Rech Rsgrd8ensasnt Ry iR Flatraty
Veroni ca Sullivan, Departnent of Ml ecular Vi roI ogy,
Roche Rﬁ@ancmperdbwsrwyw;/n Garden City, United
Ki ngdom). The Rb protein is a natural substrate for
phospho latio ee Herwi g and Strauss Eur.

Bi ocl% f\éiewf"'i@@s pp. 581-601 and the
references cited therei n). The expression of the 62Kd

pr ot ei n Rypand Rigard indepordarly Hyldreder, e dlikjcoml e
pronmoter in an M5 E. coli strain. Cells were |ysed by
soni cation and purificati onﬁﬁ?ﬁa c rr| ed out by bi nding
| ysates at pH 8.0 to a N - Iarose col um
pretreated with 1 nM i m dazol e. he resin was then
washed several tines with increnentally decreasing pH
buffers to pH 6.0, and eluted with 500 mM i m dazol e.

El uted prandk aravategtrafreeed tagai nst 20 mvl HEPES pH
7.5, 30%glycerol, 200 MM NaCl, and 1 nM DIT. Purified
Rb fusi ntitated for protein
concent %t?%ﬁg? F(%tggg% tg;{%red at -700C. For the
Fl ashPl at e ki nase asasy, 96 vvel | FlashPl ates were

coat ed wiislanRbtegeofreimr) &t 6;1andg/ n, using 100 nl per
well. Plates were incubated at 4C overni ght or at room
terrperatvlgn% %oé're?fntggé'rrsﬁ” chr“atosénaker To control for
nonspeci fi ¢ phos 1'on, orie row of wells was
coated with 100 m/vvell coating buffer (20 nmM HEPES,
0.2 M N@Cl\l)—ox@eabfesompmmds”whemd%mwm@enim')gén ineible
buf f er &'t01%T ween. 20 IR hos ﬁhat bufferedLa I|n
Conpound§t& 82 UEJ g Splfe 8o ufoalns 2

to the wetdrocydlodikylfringdr Hetfteardmadd eny; Reactl ons wer e

or pharmaceutically acceptable salts thereof.



initiated by imredi ate addition of 40 m reaction m X
(25 mM HEPES, 20 mM MgCb, 0.002% Tween 20, 2nM DTT, 1
wWOorkowem29843 nM 33P- ATP) and a sufficient anmount PBET/BP2YHE09927
to give counts that were at |east 10-fold above
background. Pl ates wereincubated at room tenperature
on a shaker for 30 nminutes. 44 ates were washed four
times with the wash buffer, sealed, and counted on the
TopCount_scintillation counter (Packard |nstrunment
o, DoV COTeR | ofjqigim #wiﬂeﬁ%ﬁéé CQRPPHI% iSon of Rb
phosphoryl ation, which is a neasure of the inhibition
of CDK activity, was detg&nimyd according to the
following fornula: 180 x, test conpound -
nonspecific totaL/yfﬂﬁﬁgbec fic where "test conmpound”
refers to the Byérage codiitsSyper minute of the test
dupl i cates, "nonspecific" refers to the xgéage counts
per m nute when no CDK1/ CycH , etc., added,
and "total" refers to the a je caunts per mnute
when no conpound was added. 4val ue is the
concentration of test compound that reduces by 50%t he
pr ot ei n- ki nase i nduced incordﬁ\. ion of the radiol abe
under the test conditions descr|bed. The val ue of the
i nhibitor constant Ki is calcul ated_by the foll ow ng:
Ki = 1C50/(1 + [S]/Km), where [N[7B1%the ATP
concentration and Kmis Mchael|s constant. The
Honmpbgeneous Ti ne Resol ved Fl uorRgcence (HTRF) ki nase
assay was carried out in 96-well polypropyl ene plates
( BD Bi os¥hesaire3 iBayHregen ongwerpdet; ashpounds wer e

first digselv [ ] eq.di kuted in kinase
assay bu%‘f’eﬂg%ﬂ(ef%o %&BE@%%M%‘% g ™ Mgl 2, 1.5 nM
DIT, andbrigarmitédqtRplinwatteiidBe sattadlesrepfit i on at 15%
The CDK1/ Cyclin B enzyme was diluted in kinase assay

buf f er 25 mvl HE H,7.0, 8 mM MyCl 2, 0.003%
Tween 2%?*‘909%80%‘%’/?‘?'3"% g Wﬁﬂﬁi"r and 0.338 nM Rb

protein). To initiate the kinase reaction, 20 nL of
conmpoundRg @ hydrogemyas nmi xed with 40 nmL of CDK1/Cyclin
B solution in assay plates with final concentration of

CDK1/ Cyclin 1 nmg/nL and 0.1 13 MM
respecti%@\%’&gﬁgﬂéﬁa&ﬂ’gﬁdﬂoc for 30 nmin. 15 nL
of anti-phospho-Rb (Ser 780) antibody (Cell Signaling
Technol 0By, k Badsr arg,as\efinedds chidldeld with a 1:7692
dilution of the antibody. Incubation was continued at
370C for 25 mn, after which LANCE Eu-W 024 .| abel ed
anf - r abBig CPBELHN o falhgr KRR SR CIRERdS . 1y
and anti-H s anti body conjugated to

Sur eLi ghtl=(8l{baphineacyani A-th22onblyliferdmatblNer-ethoxy-quinolin-2-
Wl lesley, MA) were added to thewells. Incubation was
cont i nued)-aeetamide;@de anot her 40 nmin. At the

conpl etion of the incubation, 35 m _ of reaction

m Xt ur e M@3shiks-B0SLAhinBh-bihokyfffhohRds-YRldthAbA&Kthiazol-4-one.
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pol ystyrene plates (Corning |Incorporated, Corning, NY)
and read on a fluorescent plate reader at excitation

worwelzasgs h of 340 nm and em ssi on wavel engt h BET/EP2005/009927

665/ 615 nm Ki val ues showi ng CDK1/Cyclin B activity
that applied to conmpounds of the subject matter of
this invention ranges from ayout 0.001 nMto about
5.000 mM Specific data for sone exanples are as
follows:Clainms 1. A conpound of the formula: wherein
Ri%-i s hydesgamoungvfclaimkl wheggip isgidycarspeundaisky | |

-C(O 2[CH2CH2Q P-R9, -[CH2CH2O V-R8, or R2-(X)n- ; X
is lower alkylene, hydroxy-|owernal kyl ene, cyclo-1ower
al kyl ene, aryl | ower alkwle/ ~¢Car boxy-| ower al kyl ene,
am do | ower al kyl ene, \or |di- hal o-1| ower

al kyl ene, anino-HhWéf/ngyléhe, pno- or di- | ower

al kyl am no-| ower al kyl ene or imdo-I|ower alkylene;, R2
isis an aryl ring; a cycl oal ky taining flrkn 3 to 6
carbon atons; a 4 to 6 nenbere uerocwﬁioalkyl ring
containing from3 to 5 carbon gs~and from1l to 2
hetero atonms sel ected fromthe grou lconsisting of
oxygen, nitrogen and sul fur; or B<Sor 6 nenbered
heteroaromatic ring containing from1l to 2 hetero
atons selected fromthe group consiisti ng of oxygen,

sul fur and nitrogen; R5, R6 and R7NareRimdependentl|y
sel ected fromthe group consistinglof hydr oxy, | ower

al kyl -sul fone, hydroxy-1ower al kyl R,hydrogen, | ower

al kyl, hal ogen, perfluro-I|ower aIkyF, | oner al koxy,

am no, mdeweinor di- | ower al kyl am no, or when two of
t he subﬁiLtu nt% R5,. R6 and R7 are substituted on
adjacent1c§? an ép%hs onring (7) these two

substi t UeR,SREPANDR,J el dafarRNAcIapnt 11 dnaei r

adj acent, attached carbon atons to forman aryl rin%%e

t
a 3 to & ielewer alkvigne Bxdnexy-lowaralkyene  qyck-loues ket
het er oc 1| B[ ey .0 6 nenbered
het er oaﬁ&nﬁidg)drliméég%%é}f'%?neér’ocycl oal kyl ring and
said heteroaromatic ring containing froml to 2 hetero
at ons sﬂzef%t ed fromthe group consisting of oxygen,

Rs'

Rg'

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

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

the group consisting of oxygen, sulfur and nitrogen;



10

15

20

25

nitrogen or sulfur; R4 is hydrogen,
-(Ok(CH2CH20 y-R10, ; R19 is hydrogen; R20 is

whyaeozsny | ower al kyl or - G R11 ois an aryl PCI/RB2005009927

cycl oal kyl containing from3. to 6 carbon atons; a 4 to
6 nmenbered heterocyclic alkyl ring containing from1l
to 2 hetero atons sel ected f48om t he group consisting
of a oxygen, sulfur and nitrogen; or a 5 to 6 nenbered

het eroaromatic .ri ght containing froml to 2 hetro
at ons sétse@i®ls protteRandelypsaemied Formtpedirodr ggesisting of

sul fur t iR 1 d
ot e PO AR PRI P, OREERRICAPA iy ower
Ru i s péaldggor perfloelovedrialiy], IBwed Zlkaxyl dRning, and mono- and di-
indepen?&v@r'éi@ﬂé%ﬁ en, lower alkyl, or -(CH2)

n

-C OR11. re integers fromO to 1; w, y and
z are integers fromO to 3; pis an integer fromO to
6; and v and mare integers fromJ1l to 6; or N-oxides
of conpaﬁﬁbexwlmp ComPRFdsavRereaR acPpigyisna niiragee in the
het er oan k& Erelen gﬂ%s , [ i

sul fur in thgl‘bﬁﬁgﬂe&%})ncgs’/%lhgal yYVH?ﬁgzc?r% ”E{ﬁ?g’;’gﬁgﬁ‘gtt{‘%
ri ng; ormefgracyahealkyl ringldryhederoepraalicringil t s t her eof . 2.
The conpound of claim 1 wherein said conpound is:

wherein R-T._] L cand R4, R g
and R20 OE gag@a%ﬁlﬁgggg?%p&@l&%%ﬁltﬁogr%%fhar maceutical ly
acceptabl e salts thereof. The conpound of claim 2,

\./\hi:]gl " -Illq"]é CJbTTI]SOUI%dOrf% S 5 VRV eréin” (0) k(CH 2CHq )y-Rio

X' is lower alkylene;
R’; is phenyl, which phenyl is optinally substituted with halogen;
R4 is -O-CH»>-CHg;
nis 1.
7. The compound of claim 6 wherein said compound is

5-(2-amino-4-ethoxy-quinolin-6-ylmethylene)-2-[2-(3-fluoro-phenyl)-

ethylamino]-thiazol-4-one.
8. The compound of claim 5 wherein
X' is lower alkylene;

R’; is a heterocyclic ring containing from 3 to 5 carbon atoms and from
1 to 2 hetero atoms selected from the group consisting of oxygen,

nitrogen and sulfur;
R4 is -O-CHQ-CHQ,;

nis 1.
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R10 , k and y are as defined in claim1l. The conpound
of claim3, wherein said conpound is

WOR{06/02BenM NO- 4- 0x0- 4H-t hi azol - 5-yl i denenet hyP¢F/ERPBDH@9927

Xy-qui nol i n-2- yl)-acetam de; and
2- am no- 5- (2- am no- 4- et hoxy-qui nol i n-6-yl met hyl ene)-th
i azol -4-one. 5. The corrpound49f claim1l wherein said
corrpound is: wherein R" is RL- (XIn-; n R, Rg
are as defiped.in claim1;, and X |slower
By ol Foipesigd Phagim B Ry Pee Shicaa st
al kyl ene nmono- or di- halo | ower alkyl ene; R2 isis
an aryl Nr(nrwhofy @mlo&ali{zi(te&ﬂangd:@%yrahm ﬂ?}-efﬁy%ﬁw@no]—@Hﬁthlazol-
car bon at Qnms; 4 to 6 menbered heterocycloal kyl ring
cont ai nﬁ{bden%mtéyk}zﬂum%lar%wasﬁmd@nd from1l to 2
hetero atons selected fromthe group consisting of
OXygen, NQuldtRane 3RbxSL- f(fé"trah?dl% SYraf- Wﬁ&ﬁ)ﬂ%mmo)—dﬁ—thlazol—
heteroaromatic ring containing from1l to 2 het
at ons S@Ylé‘&ﬂﬁinéﬂ’lai&quﬂ@hgr%mlﬂrac@miI@@|6m§i of oxygen
sul fur and nitrogen; Rs' and are i ndependent| y
sel ecte r mer
al kyl - sﬂl ?éﬁ@t‘%%@@ owerylg% yi ]Q{w %kygrg-ger@y 8
al kyl , YVimleagerethybedfdthoxy-duinain- a4yk)yéqetdamxmr al koxy,
am' no, and nono- and dil ower al kyl am no; or N oxides

ndPor oar e EOFhd s oefn B M8 Aer < = 2°Cont ai ns &

sul fur in the heterocycl oal kyl ring or heteroaromatic
ring; oK iphawerealkyleneal |y acceptable salts thereof. 6.
The conpound of claimb5 wherein X is |ower alkyl ene;

eh ﬁaﬁgggﬁycl%mpgp Wi WsloigBiis PRsupsgited o Stbsiftuted with
conpounghefyl;cl ai m 6 wherein said conpound is

R4 is hydrogen or -O-CH2-CHs;
nisOor1.
11. The compound of claim 10, wherein said compound is

N-[6-(2-cyclopropylmethylamino-4-oxo-4H-thiazol-5-ylidenemethyl)-4-

ethoxy-quinolin-2-yl]-acetamide;

N-[6-(2~-cyclopropylamino-4-oxo-4H-thiazol-5-ylidenemethyl)-4-ethoxy-

quinolin-2-yll-acetamide; and

5-[1-(2-Amino-quinolin-6-yl)-meth-(Z)-ylidene}-2-((1R,2S)-2-phenyl-

cyclopropylamino)-thiazol-4-one.



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

uor o- phenyl ) - ethyl am no]-thiazol -4-one. 8. The
w@oovpo2ased of claim5 wherein X is |ower al kyl BOIEEPR02009927

is a heterocyclic ring containing from3 to 5 carbon

atonms and from1l to 2 hetero atons selected fromthe

group consi sting of oxygen, 5Qitrogen and sulfur; R4 is

-0-CH 2-CH3; nis 1.9. The conpound of claim 8,

wherei n said conpound is

NA@4- et Aaxgosss(iat Bieonaylactuse PARFIMRPNAA famyls | geRgiding fo

amnal+« hazol -
Sgkpﬁééﬁghethyl}-quinoIin-2-yI)-acetanide;

N- (4- et hoxy- 6-{4- oxo-2-[ (tetrahydro-pyran-4-yl nmethyl -a
rrien @)coampautmdzaf dormula i

5-yl i denenet hyl } - qui nol i n-2-yl ] -acetam de; and
N-(6-{2-[([1 _ o) _

, 4] di oxi n- 2-yl met hyl ) - am nof[~= 4- oxo- 4H-t hi azol - 5-
yIidenenethyl}~4-ethoxy-qui§olin-2-y|)-acetan1de. 10.

The conpound of claimb5, pin X' is |ower alkylene;
R2 is cycl opropyl, which Qpropy! is unsubstituted
or substituted with phenyl;l i
2-CH3; nis O or 1. 11. Thq“co pound of claim 10,
wherein said conpound is
N-[ 6- (2-cycl opropyl nmet hyl am ng- 4- oxo- 4H-t hi azol -5-ylid
enenet hyl ) - 4- et hoxy- qui ngl in=2pyl ] - acet am de,

N-[ 6- (2- cycl opr opyl ani no- 4?bxo0- 4 t Hi azol - 5-yl i denenet
hyl) - 4- et hoxyqui nolin- 2-yl]-acetam de; and

5-[1-(2- Ami no-qui nol i n-6- - - -vh1dene]-2-((1
R,'%@Qg@mtﬁﬁlpgﬁ%?rbc&%ptﬁ?ﬁh}nﬁgﬁ Bgtoﬁ@grzrylé q[sone. 12. A
process for the manufacture of a conpound of formula I
according to claiml1, wherein a) a conpound of fornula

Il is reacted in the presence of the conmpound of
formula I11 N

Na

Rei™ Rig IV, and
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C/ Ill to give a conpound of formula IV IV, andb)
sai d conmpound of fornmula IV is further reacted in the

wpe@sersses of a nmet hyl ating agent to give a conpOI/RP200$/009927

formula V c) said conpound of formula V is further
reacted wwth an amne of fornula VI RLI-NH2 M to give
a conmpound of formula | , af®d d) said conpound of
formula | is isolated fromthe reaction m xture and,

i f i red turned. int .phar maceut.i gal accept abl e
) PRI ol SR S a 3 i SS5RRLESH S
mensthpigsing iagent ioyivé aiodmbouhd.of Thenws acess accor di ng
to claim12, wherein the nmethylating agent under item
b) is iodonethane. 14. A conpound of fornula I
according to claim11 for the treatnent of cancer, in
particular solid tunors.15. A pharnmaceutica
conmposition conprising one or nore conpounds of
formula |, together 'thhphanaceutically accept abl e
adj uvants, for the tréﬁETE‘1 f cancer, in particular
solid tunors. 16. A conpoumnd of fornmula | according to
claiml1l for the manufactureof nedi canents for the
treatment of di seases based on deregul ated cell cycle
progression. 17. A conpound_f fornmula | according to
claim1 for the manufactur medi canents for the
treatment of cancer, in paglicllarpgsolid tumors. 18. A
compound of formula | accordingyo ¢l aim 1, whenever
prepared by a process accor di

novel conpounds, processes, apposi ti ons and uses
substantially as descri bed herkin before.
R,y
20 19 V. and

c) said compound of formula V is further reacted with an amine of formula VI
R1-NH;
VI
to give a dompound of formula I, and

d) said compound of formula | is isolated from the reaction mixture and, if

desired turned into a pharmaceutically acceptable salt, and wherein
R1, R4, Ryg and Ryo have the meanings given in claim 1.

13. The process according to claim 12, wherein the methylating agent under

item b) is iodomethane.

14. A compound of formula | according to claim 1 for the treatment of cancer, in

particular solid tumors.
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15. A pharmaceutical composition comprising one or more compounds of
formula 1, together with pharmaceutically acceptable adjuvants, for the

treatment of cancer, in particular solid tumors.

16. A compound of formula | according to claim 1 for the manufacture of
medicaments for the treatment of diseases based on deregulated cell cycle

progression.

17. A compound of formula | according to claim 1 for the manufacture of

medicaments for the treatment of cancer, in particular solid tumors.

18. A compound of formula | according to claim 1, whenever prepared by a

process according to claim 12.

19. The novel compounds, processes, compositions and uses substantially as

described herein before.

*k%



