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| M DAZOLYL- PYRI M DI NE COVPOUNDS FOR USE I N THE
TREATMENT OF PROLI FERATI VE DI SORDERS The i nvention

W0 edoaew1s o pyrim di ne derivatives, or phar maceOr/igadd0n1831
acceptable salts or in vivo hydrol ysable esters

“ACTIE ERAGHON GF & SOLAs SOLVENT EXTRABT FROM THE LiYex oF
anti-cell-prolif iy ACHAEPLANTSEancer) activity

HI
and are therefore use ?Fﬁ I n nmet hods of treatnent of
t he human or ani nal FienD\OF THEINVENHONI on al so rel ates

to pro sses for the nuf act S?I yri.m g
deri vat | R Pregent p'l'i‘é{? HEER ycfﬁ‘fjﬁb% @ | h SCtYRt é?%%‘go‘c an
extréd‘ﬁ%?‘tﬁé“l’atb? dffiﬂérﬁtsbfﬁn'tﬂe@ﬁrl?’%’ﬂﬁtﬁ%né&é‘ai’ﬁn a polar solvent, as

medi canents of use 1 n the productlon of
well ast of- enrg lor pnerei ¢anpeurds eontained thesieinaas welb agelie use of said

fract¥ll, Brdj Sai” LR Oad o oRicuENG T B, LERIRBRY of | iter. The
inveith afsdreéfblsytd eghhpabRidnk Cormpibing tsafd aeivd fizictiBn and/or said

progresses in a tinely and orderly manner. The
compeunfisesas avelloas dher usenfgutiie trratraent ot diseasasapnseming cell
and de-activation of
P rolniegé’t'eﬁrr{égﬁ%éﬁgg%gé,ﬁé ,,[[ ﬁ@éwa%hg&dependent ki nase ( CDK)
fam | y.Pdrtieulady, tras activeffractis ofsthaepreseahinventibheisr obtained

|nterac |onW| fracel | ul ar rotelns
fromgPYBROLoRAGS! e ELPRG! R Arucal lipReeuS Ak (ALK

associ e Sitén2 t e

cel | . gfér?glrjlgﬂ gﬁgwﬂﬁgbg{r gﬁvexprgsg%fg}gar% Qqeég:ua eg)tFa:ts—(z’A"a-
dodatiatriesaytjtingenalt snidn 3—(234gﬁe$4tet@dﬁoatetmlmyi§un_gencblatto obtain a

ctivati and in CIIV n occyrs in the .
usefih PERIOSBIEaP BEdIEsy ol B TaamE T, BT Hesases apepmiing cell
prollMPétﬁﬁ'V r th%ﬁhﬁ@rﬂ%rdlééhs%% réRYEPtd éélﬂbr%ilfél‘afwer of
oncogene signalling pathways. Deregulation of
activity by upregul ation of cyclins and/or deletion of
endogenous i nhi b, tA i nportant axis
bet ween it ogeni : e >
prolif ecaidernwithint éﬂfﬂalﬂfcm@ﬂ éﬁamﬁl‘e‘?@r disease imolVlag UrereBirable
recogni sed that an inhibitor of cell cycle kinases,

cell grafiferatiomer 9nglﬁgerm$&@r@a80¢lemd nEpR2andanrE ah@lmcernmg

ts ol MARY iRamBht bEafies, e ediTeadaidied antong dhem the

use ofhphytoinedichie, @slih the plres‘eent&wentionsuch as growt h of
manmal i an cancer cells. Tunmour cells are al so thought

to be Hrgphapb@efairddhtl - ois enPlanirPRudhe Euphorbiaceae family,
orah ERATEI P AR S1 A o ENPUBR) KIBIASE 4ok 2o penc e
milklzush, esqueletd lglrwstomml d:écs digueiraldo digbd,, dediokdo d@[MB panepelado,

S S 5o SR s B 555 B
|taI|a§P Eéﬂ‘s%lre-ﬁeﬁaéﬁ‘/o% deR@raY flis 'an lantWhosé parisnBi §i FéaQBs and

rase Il activity t rough I nhi bi t ors”of
husk, Iaessesélﬂ)i(quuyabmedmmmte to a pro-apoptotic effect in
t urmour eIIs The in ition of eII | e ki
expect IOV "@nvvﬁwﬁféorbwcﬁﬁs Ridiats, RAMEUlly Qb tirucall
L. e’ihaéeé |RER Qehioh 88l tokie NirAERG 2dHd ealisticc & ﬁﬁlkﬁ']dlcéethby cause
proliferation such as cancers (solid tunours and
damage laadi edgma o iskishard inLgase; Watatien, aye fleardng, epelideedema and
di sorders, psoriasis, rheumatoid arthritis, Kaposi's
sarcoma, haemangi oma, acute and chroni c nephropat hi es,
at heroma, atherosclerosis, arterial restenosis,
aut oi mune di seases, acute and chronic inflanmation,
bone di seases and ocul ar diseases with retinal vesse
proliferation. WO 02/20512, WO 03/076435, WO
03/ 076436, WD 03/076434, WD 03/076433 and WO 04/ 101549
descri be certain 2- aciONPIRMATION depwl yl pyri m di ne
derivatives that inhibit the effect of cell cycle
klnases The present |nvent|on I's based on the
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R13 is selected from hal o, cyano, hydroxy, am no,
trifluoronethyl, trifluoronethoxy, G -3al kyl and
w@eeodabdeoxy; and R14 is selegted from Cl. 3a. kyPCT/1B2005/001831
G - 3al kanoyl, G -3al kyl sul phonyl, G _3al koxycar bonyl ,
car bampyl , JV-(G . 3al kyl ) car, barmyl and L - (G
even wrwm;a aﬂbwﬁgn Latexaingestiomcuayi alspl gause djuseRe vomiting,

dlarrﬁg I;@r P:}rgé‘r dlfé/rﬂ tlgéqtrrﬁég’%@? 3%§@ypt}\efyg§ﬁta\/eloz latex is rich

in terpares) Im'mudhhgrfcrldo$ aﬂddngéﬁtﬂ e’stér@nF@mt@l ﬁeﬁs%r@h@h(y‘ itritating,
wherein: Rl 1s ethyl, propyl, iso

reporteg- tguqrpmotgéee @mpyaranqgu@ ’qquf§C(F{h§ A”Q e%/ al, Euphorcinol: a
I h). l

NowSHSHEEIRIH ALY orh EYFPREADIL Bl Meofd MHALE DAY, 5o 200-

291)0099 partlcmareaﬂélpz%rbd ﬁedégxyforbbhplsterl wHY afiyically reported as

e AR S s SRR L LLUERSTSN o o tre

DNAhdian%ﬁﬁecHeIIQ%rm cﬁfsu’@ sEFﬁfé%%ﬁih of ey Whug@ﬁéa% em in general

nitro, cyano, I‘OX car OX car

(MaQNEHb é’ptei alméctm;atm @f Epm‘em—Banrerfambylum@yhlﬁl by the Latex of the

Planl B RN THeRL B- tiahgRh o005t P ot B TioRG Shnidgpides this

cheniBal @dS\ﬂbenGOQﬁ aav@ﬁ)zaext?é?tcilwa@%wo FagdrR@EAs HYHEEFedRiced the
sul phur atom wherein if Ring A contains an additional

abllltwqfrf@gl@m moownereells (Tt eadigkto ﬁhmmﬁée &RV .oRBM is a member of the

herp(|§,§éJ Q@é%efg{@g %6%7%&% Oi}li%zﬁgﬁiﬁ?ﬁﬁ@h &R rv*?ruseée1 n%ﬁer the

initial Mfédticor, EBY etablishes rwmolganré)mwm e dtRMOWIthin cells B. An EBV
sul hanDyI G - 6al kyl , . C2-6al keny C2- 6al kyn

infectipn @aqay( gagw meng eqsis, iand) chngaﬁc%\/wehlcleq @ul?/ dgwlgmopncer

suchéé‘saglaﬁgg)éll oﬁ%i &Y hgée@ar@%%g 8%@: rgc}r%%.y@ ytﬁ”,nalary, said latex

is agg!el(sﬂzeﬁai Iltlyde Wahahmdgl ‘amd 'rthérgfbrsz'se@ald\%d Jrecommended as
somééhiw@%c;mgﬁ&hﬁeﬁ%'?@EE%&&% ﬁng”‘%r more RE:

wher ei ITHuf dehiek sl pre n
that nit rgg %e gégﬁona j/]msé%sﬁ B%%nt”%@é@ that a
spectﬁnc REtives fradiian, °f N Editact of S@dRmeX,, aa weIIOaQ one or more

eregin_the val ye ybe. the sa or differe
comifiicB SoBBstl r BAS eV ReRHISRIcah dCHgRy iy WH DS rekplained
belogl0, R11, R12 and R15 are independently selected from
G - 4al kyI G - 4al kanoyl, G -4al kyl sul phonyl ,
C2- 4al kenyl sul phwmmmﬂonyl

(N:Nﬁll_ igoc)fli)f Ca}r %(jﬁc;t Ctgn%gcgtﬁgé}ogfl tggl\ﬁ{%%@i Gf\"/leﬁ o) |Csa£1rk1) anwe fraction
of anhextelcr of ey late\6EEaphoBaceRs, pldtite.in Blpdiar §8idedt tts Bt&paration

may. be i ndependently optionally substituted on carbon
Pfoc%iﬁ g afpecRfighe @speclePfithe RTg3ent inventiolherein if said

be. opt TSRS hdetSoflnfsygle i Shis Wil ah 1R of igh or

medibal polatipynpartioylarioxthosé rprovided onith lipale moment between about

tri or one car box car bamoyl ,

1.60 sﬁﬂ‘{)ﬁ‘gﬁﬂ 1. é&@r}qiyalel%qtﬂwcon,s@rﬁob@twe@phg%gut gge@@q about 18,
I met hyl am no,

AIcoWi%Eé?g&%ﬁ%@%? %rt,c%ﬁ?é/] ﬁreen t% acet yl am no,

N- net hyI car banoyl , N- et hyl car bam)yl

N, N- di net hyl car banDyI , N, N-di et hyl car banoyl ,

N- et hyl - N- et hyl car banoyl, net hylthio, ethylthio,

nmet hyl sul phi nyl, et hyl sul phi nyl, nesyl,

et hyl sul phonyl , net hoxycar bonyl, ethoxycarbonyl,

N- et hyl sul phanoyl, N-ethyl sul phanoyl

N, N- di et hyl sul phanoyl , N N-di et hyl sul phanmoyl or

N- et hyl - N- et hyl sul phanoyl ; R13 is selected from hal o,

cyano, hydroxy, amno, trifluoronethyl,

trifluoronethoxy, dinethylamno, carbocyclyl,

het er ocycl yI Ci - 3al kyl and G -3al koxy; and R14 is

o o
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R14 is selected from Cl. 3a. kyl, Cl1. 3al kanoyl,
G - 3al kyl sul phonyl, G - 3al koxycar bonyl, car barmyl

WO ¢@/00@a8 kyl ) car banoyl and 3i V- (Ci - 3al kyI )cartﬂnmnk)osmmssl
or a pharmaceutically acceptable salt or an in vivo

hydr ol ysabl e, ester thereo In this specification th
t gr m' yéﬂ@/horbfWPSngnB%Wh'@? 4E gPRrtigHiarly - vseiHk &0 cthﬁl present

invedtidy ard EH&JBﬁe@Hf tH@Eﬁb@%‘l@?&fgé&#é b ﬁ‘éﬁkul%'rlﬁt heﬁl’é\%(pﬁsed to

such as "propyl" are s or the stra
obtaieas |aGhVQ)frB9tlorFISrerm dhe iptgnt ' Kiiphobaha myd/dallabd 'Ci

- 4al kyl &_.i,ncl ude ne rop pr o and
-but yi . S ACHES frag 'ﬂélpreé?'ﬂél an f ? ’s%g N by the
testé‘béb\l\ﬁrwhléﬁﬁﬁﬁ%’t%ﬁlt tife 5BEhe 'of’ﬂﬁé irflel¥ibn SWRIKRS dlssd{éigrrﬁrﬁed by
Qi?ﬁ are specific for the straight chained version
the ajtadh drﬁ-‘éﬁlmﬁ erences to individual branched chain al kyl
groups such as "isopropyF are specific for the
branched chain version only. A simlar convention
OBTAININGSANCAGTIVE FRACHON OFBUTANCLNEXI'RAETEOF ERphorbia
fléi& chloro, brono and i odo. Were optl onal
tiru ituents are chosen from"one or nore" groups it
isto MBEGES f :0 || .
substi Pﬁent S belbﬁqgt %osen J\H@@%n@%&” Qé é}%t\&gﬁﬁ'eﬁ%h with
hexameo lqosr;adehteheg sd l:rlfslbly;I weighs. Pmd&ﬁtaﬁms eﬁcdrts?ﬂ]hb\/\/de@énted solid
of the_ specifie et erocycly is
fractER} (9eutn BT RtPy Wi (e laWdoraciEn: & Mived Wik Jr-butanol,
preféfbﬁbycurﬁdérré Oé”t%%ftﬁh% dhioW e REQRR ?ﬁhwloﬁ%ﬁhelmﬁonents
one’atomis rom nitrogen, ur or oxygen
as th¢1|m¢re|m9lar Lmlbetanoeshm“ﬂ ﬂmrepafﬁni‘ty mdth betarml bwhileriess polar
itrogen |inked. wher L - CH2- group can optlonally
sub %ncreég'f aYSJROLR AN ?‘ lexang; ng nitrogen atom nay

opti onagddparee dfC theal KitanBl OwaicBOS T®YM APLC, liquid-liquid
quaternary conpound or a ring nitrogen and/or sul I’ﬂJ

chrogiagegranky,b coliynn o shromaiographye don cﬁcruwaiemﬂwemeansw allews the

comB3iet pREREIBACE: HEBEBA S Aol e BBy . 1 o

columnrdrdaﬂnatdgrapw bep@bﬁhbﬁ'W th silie@'gei 8ephitex U’V‘H"Lhéﬁng a mixture
qui nolyl, thie - enzodloxolyl t hi adi azol ylI",

of hegxaner ﬁhwyﬁcetﬁtﬂ éQ%I fQJIﬂHQPO) ﬂg‘h*oﬂra@tlmm are separated from the
buta%&g@&}ﬁ{,ﬂ%ﬂﬁg%@pgwg&l nyl , honopi per azi nyI

I'oXapi peri t et rahydr opyranyl, im dazolyl,
pyri m dihe, optairsd Iﬁl}dctloﬂsl rindévs r&éparatWPﬁOiledlng fractioning by

e b8 L O SRt i o v
a 8:29‘\{;52@2@&?}5@%%11?& HExard} éiﬂ)ﬂ gUTRE ¢ aHkﬁ'n ?%'a%ndo@tgmed is

_ Is a saturat part' urate
showmisyaFiguse dd, nono or bicycli c ring containing 5 or 6

t f whi h t | i hosen from
P 1 oga A8 1% REPNoMab AN 1 Srtil dRineds gdReling dae sure
presSRCi b eébm §b‘9ﬁth0rh| hélIr OB&BH{& n'sml. %Iu&ﬂﬁ/ HP UBffinity

can optlonally be repl ac d by a
charagiefisiios witho thenaybﬁeatepﬂscmamspncshlltﬁdsmdhec}art knuwshﬁractlons 6

b t te
and {4} 4158 softai AT nkiies Ik 15 BABPRLER obRdin Facteng, due
to chbféiier@i@h@fﬂ‘feﬁaét?orﬁﬁ@%th&@ﬁé@lfn a -CH2- group can
optlonally be repl aced by a -C(O) Particularly

"carbocyclyl" is a nonocyclic rlng containing 5 or 6
atons or a bicyclic ring containing 9 or 10 atons.
Sui tabl e val ues for "carbocyclyl" include cycl opropyl,

cycl obutyl, 1-oxocyclopentyl, cyclopentyl,

cycl opentenyl, cycl ohexyl, cycl ohexenyl, phenyl,

napht hyl, tetralinyl, indanyl or 1-oxoindanyl. Ring A
iIs a "nitrogen |linked 4-7 nenbered saturated ring

whi ch optionally contains an additional nitrogen,
oxygen or sul phur atonf. A "nitrogen linked 4-7
menbered saturated ring which optionally contains an
addi ti onal nltrogen oxygen or sulphur aton1 |s a

T Y, | o o R
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cyclopropyl. R2 is methyl or nethoxynethyl. R2 is
methyl. R2 is ethyl. R2 is isopropyl. R2is

waledormarsesret hyl . R is trifl dor onet hyl. Ris  PCT/IB2005/001831
met hoxynethyl . R2 is cyclopropyl. R3 is hydrogen or

fluoro s .hyd en rp, o0 L orq.. LS .
hydr og§ﬂ13 ct,c%f) ?Q'gﬁ)sr 8”6@%&)’@ {ﬁsg%j BC.’ Vgﬁfyﬁgs ﬁa’g?%bcgﬁ’actlon,
as didtfdsed saigwo, nesyl, nethyl or nethoxy. R4 is hydrogen,
fluoro, chloro, cyano, nesyl, nethyl or nethoxy. R4 is
hydrogen. R4 is halo. REXAMPEES|0oro. R4 is chloro. Ris
cyano. R4 is nesyl. R4 is nethyl. R4 is nethoxy. Ring
Ais a nitrogen linked 5 or 6 nenbered saturated ring
whi ch optionall y contai ns an additional nitrogen,

In Vitga#eserin Eakads the AnSiRToRiaraon: A5ty S Hiaman Tumor Cell
Llnesaﬂiﬁﬂ#gltﬁe%mﬁ}rh[)u%ﬁﬂngh Rgzay”er ein Ris G -4alkyl.

s a nitrogen |1 nked menber ed sat ur at ed
ri ng who gterfoprni thedesty canceracelslies BGH-V| NCHADR: OM{AR -03,

PC ofn2SR A XT- 28t Sentort aubtiatecd i B ch el eders to

RPMMMG WSW'&]F PQﬂ@MeYné}%l%ﬂﬂ&@ SGitiPMtich ATRAIRH, hweatprsurg

dge; d wherein if Ring A contains an additional
Oncohl’lt%@gén(Z:),t 63-66atSBF refereto inagtivated havineafdtgl serum) with 5%

SFB; e Siontiire cﬁ%uﬁ%%cw%%%a SRBR A RENERORS CH8% rstiuge NOY
Unite@%t@@slcﬁfmhéﬁcé Et ed on carbon by’one or nore

groups sel ected from R13 is sel ected from hal o,
hydroxy, Ci -3alkyl, G - 3al koxy, di methyl am no or

a5 CHEBAFHND my AR ATl agY, P & et

Typetdfaasin, oxygen aCogell phur at om  wheTgpenoPeuitures of

|nﬂ A__when RlnﬂgAng a nltrnnpn Linked 5-7 nenbered

Lubgt urat ed ri ng, msNClﬂﬁQ onal | y be conﬁ@'&@f@d by a one
Bre T - J

optionally substitNCEADR* R7; wherein R7 is selected
from G -4alkyl or carbocyclyl; wherein R7 may be

Cdpni onal | y subst i thiT @8 on carbon by oAdheIe sel ect ed

K'HP% hyl am no or hiqueﬁocycl yl. Ring zilglgera;ﬁni t rogen

ovargked 4-7 nenber egveaRiBat ed ring whagheredt i onal Iy

contains an additional nitrogen oxygen or sul phur
Pr@staiqe wherein 2 ath@s of Ri ng A V\henAdilW@dA is a

Cell] 5??%’”%56%%’@”8%9 8” SY it om brl dge;
and wherein if Ring A contains an additional nit rogen
atom that nitrogen nay be optlonall substltuted /y
Cells mre keptine2d cr’ flasks witech & of RIPMESF ,under 5% CO, and

oS0 o N SHER g

80% tomuerceal | - coxy, dinethyl am no or heterocyclyl Ri ng
Ais a nitrogen linked 4-7 menbered saturated ring
whi ch optionally contains an additional nitrogen,
oxygen or sul phur atom wherein if Ring A contains an
additional nitrogen atomthat nitrogen may be
optionally substituted by R7; wherein R7 is sel ected
from G -4al kyl or carbocyclyl; wherein R7 may be
optionally substituted on carbon by a group sel ected
fromR1l3 ; R13 is selected from G - 3al koxy,

di met hyl am no or heterocyclyl. Ring A is norpholino,
pi perazin-1-yl or pyrrolidin-1-yl; wherein said

pi perazin-1-yl may be optionally substituted on
nitrogen by R7; wherein R7 is C-4alkyl. Ring Ais
nor phol i no, 1, 1-di oxot hi onor phol i no, piperidin-1-yl,
1, 4-di azepan-|-yl, azetidin-1-yl, piperazin-1-yl,

I 4 ‘oxazepan- 4 yI

-, ~ 1 T L L -
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4-cycl opropyl pi perazin-1-yl, 4-methyl pi perazin-I-yl or
pyrrolidin-1-yl. Ring Ais norpholino. Rng Ais
wd200mehpi perazin-1-yl. Ring Ais pyrrolidi n-REYIB2068001831
is -NRIORL 1 ; wherein R10 and R1 1 are independently
sel ected from C al ky R5 is a substituent on carbon
Assay o detesanine: the antiproliferagion activitiof assayed gubstances.

of hot oA L &Y Els Y RPSI B ARl afy T M@ dnder their
corréy inaliy inbcalahahldetntsmesc(pre:éstbbnsﬁw fHreugh gidweh Efrvesy in 96-

is -NHRO - NR1OR1 wherein if said het erocycl yl
well @lﬁﬁ@%\l ns an -NH- noi ety that nitrogen may be

fFom natts 24 TRbls BLEGuBYIT S 87 Rl COuind§y6% Bomidiy
atmc¥pherd) dfRe BgSAY |s)l|b§l%|neét(©0125 ft@m@ m%in QOO ug/ml volume is
car bocycl yl; wherein RO, R1'

addach ddtbatmemsntoptdosiral pates @bf@tad i@ @eteanu@vmbswbew at the

monfit P o R 3 g RSk SforaBh ety 1S rPrsBlied i MBoned

graphrby“rtlmaﬁmqmecbwpo&ﬂcte%) Pdick aByholts dfsineulsaties, ithel effier plates
on_carbon and is selected from hydroxy, am no,

will by fixsl tledetermingdhe pratgieRiigMoxy, d -6al kyl S(O a
wherein a is 2 or heterocyclyl; wherein R5
i ndependent|ly may be optionally substituted on carbon
Samipfe dilation nore R8; or R5 is -NHRO O -NRLIORL ; wherein

if said heter cl contai.ns an - noi ety

nltroggFP Cﬁr@)é p%P%‘ﬁaPPWt'Q%stera(rﬁflP_%ﬁ WengluPedI in sodium
i ehegi e r I y
d'méée@?‘f’%i%@éwan i F00 CRBIrE conBRirpn Fof, Syiiotto the
expelimerdaky| plates; ar Bbases| ykolufions sarect eldufedom 49Qr ofimes  in
RPI\/@E’%@ {) R5 is a substituent on carbon and is

P&l 3(’?'85% hydr oxy, am no, G - al kyl,
C -6al kyl S(O a wherein a is 2 or heterocyclyl wherein

R5 independently may be opti onal Ilésubstltut ed on
Colarimetric aesaww-ﬂrsuﬁpmmmme BASRB)- NHRO Or - NR1OR11;

there it 58 LS S0UEkie SESU 0, 2b PR Eorimer

Cyto?é)@élglﬂs%y ifor pelieahcst- DﬂugﬁSbl@e@mgTEI INatly CandehyrsstB2:; 1107-

1 and R15 are independently sel ected from
11124199 kyl: RS is selected from hydroxy and ami no.

S n SR e HRGCISh, A Mhehs e A Wx Wl of

trichfdaudticnasidyTC) rBl% 4tesyCORY conﬂpfel@@@e!lf’fﬁcatlon Flates will be

pi peridin- 1-yl, pyrid-2-y 1, honopi perazin-
lnculpatgdrferz@me heuat 4rCpyrrol i din-1-yl; wherein R5

I ndepe t

by one ']grfé}n%é‘ ngﬁ%ea’ &x}fﬁ%bﬂl%ﬁ%éétlﬁ%?& oﬁ #tfeo K a?rbu%ﬂm&ﬁ' to four
waslgd)&ﬁthtodits’&ldbm%)watert fdégﬁﬂom' llRiléS rezld?e§§5curl11ﬁ\|/atl‘é‘rﬂ?ﬁ1eﬁlum bovine

NR1OR" ereln Is sel ecte rom hal o,  net
feta'aﬁ&"l*mdraé’b@y sqeondain mefapolites,d apds S&#béeﬂﬂwb’en'&%ﬂt Iak} room
; hyl , ethyl, propyl, isopropyl,

temﬁé@ﬁ%?ﬂflf cy g%?opyl or cycl obutyl; wher ein R9, R10,

Rl 1 arRlatesSamathehecolodepiondddingy50 pil iod rsalfoshodamine (SRB) at
substituted on carbon bﬁyone or nore groups sel ect
(]

ed
0.4% fweight/wolume) dissalvedinc Heracticiarid vy, Inevhaied %6130 minutes at
o | ani;pa:
4 %Wxéj@ tﬁ%n.\ﬂga SULS A ﬁu%ﬁgéhﬁl(/@ ¥ VR Py éce"’tﬂfj?mg The

'S ent on carbon and isS se
from hydroxy, am no, nethyl, nmesyl, nmesyl oxy,
nmor phol i no, pi peridin- 1-y|, piperazin- 1-yl or
pyrrolidin-1-yl; wherein R5 independently nay be
optionally substituted on carbon by one or nore RS;
wherei n said piperazin- 1-yl may be optionally
substituted on nitrogen by R15 ; or R5 is -NHR9
O -NRIOR1 1; wherein R6 is selected from hal o, nethoxy
and hydroxy; R9, R10 , Rl 1 and R15 are independently
sel ect ed fron1nethy| or cyclopropyl R8 |s selected

I T N | o s o e 1 . " .
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R13 is selected from G -3al koxy, di nethylam no or
heterocyclyl; or a pharmaceutically acceptable salt or
w@roo7/000618 0 hydr ol ysabl e est ér thereof. Ther ef PCEFIB20%001831
further aspect of the invention there is provided a
conpound of forrmula (1) (as depicted above) wherein:

residee pkthetwigshing §Qb4t|@pys repyed gngpiielatepl are again dried at room

tempyH i PR YAFHNG - deit! ARREY | (871 orGFHORE"SBlubflized with

tris(Iflidroxyenetigh) hahqmérhefHamer @mﬁbhy(rr rized Henge®pt bubpliﬁd by Sigma
cl opropyl; I S hydrogen fluoro or chloro; '

Aldrlﬁf; d?l@@ &henwga@, U Faife), Withs §0 uradt aapiceptratien mszlypH Iriu%r@ for five

i I i fiebbAdy Sye b me AR of Bh4PbRGy it Béhieved wit

560 AMYigedh BLISAIledtsr. at om wherein 2 atonms of Ring A
when Ring Ais a nitrogen |inked 5-7 nenbered

saturated ring, may optionally be connected by a one
om bridge; and wherein if Ring A contains an
Resﬂ[%{rgi %itgl nitrogen atomthat nitrogen may be
The wbragmhlbsorbabsuéstdnsmm Rom Rieiil seespestines bidnksrdreasalculated

and fi6 GamEh RIPRAD GILaySac STaVEY S e R fgieamines Wil e help

f I d
o GO HRUSRRAE sl S tpOC Bt it
|fTRSC| sell Wh@ﬂaS\Eﬂmthed wherein i f sai d heterocyclyl

.. cont ai n NH  noi e thatn ogen
- if ﬁé{ @)Pé'? Iy < (1R Was &3(}/%%‘33"!‘&5‘0 'V'{Y ggéo\d{pgi/“rﬂb't'@@ fgd the used
thoxy and hydroxy; R is selected
form?ia eqg@d)ﬂiqjonwjor ca ocyclyl; wherein R7 may be
- if TopTp,dhatd was ubklcnctaluaeﬂV|tyn(celidleeth)landathgere|d feahuelatisd 00 X [(T

0 13 ; R8 is selected from hydroxy and am no; RO,
'TO)&E:OH-% 1 and R15 are independently selected from

whe@m Fak 'fb/é aOéra@@ré)&o‘bYISéﬂdy’ offth8 ticats®Lar (e fieddRIl control and T
dr ox G -3al k di met hyl am no or ‘het er ocyclyl; or
is thecph’ao mlsmathe aa{cm‘@ﬂdamm salt or an in vivo

aapect TapaN R S RERBR.0 SUPLEHGE, dlaled skl o 100%,
thus @btaifing.tha gHJ\)vtl"( ARibHESH (13 perdeitage.Wwhereini Rl is
et hyl, i sopropyl, cyclopropyl nethyl,

1- cycl dPpgranhsy| oN c\FigWest \3 rr@f\ﬁyl3 isepeshvelyy | prggent  the
conc?‘\?ljﬁﬂgr&fgﬁé\{lﬁﬂvg rltﬁ%zlras %R/Eﬁlactl{lé‘? cﬂBMl nﬁl for doxorhublcme

a chemd)maramﬂtu:alRamcmdnyMawm af bositive Qromdmll Cfbo ce‘Ré delfferent
hydr ogen, hal o, é/ano mesyl, nethyl or met hoxe/
conqeentrgtlanw(%%@ceﬁ 23 naal), me’wtmnﬂb@rwcgahegeawfeceﬁl gr@gvth and the

c ns an additional nitrogen,
concggvégﬂﬁ)% k@ﬁ%%?’ §¥tt%t wherein 2 atons of R ng A
when Riggmpless arenicbhsigered i auk esttive? winsbethe present growth
saturated ring optionally be connected

inhibior; bmere AT bAYeleIRseRIREH B 1Heiaranh iy thedBiR o RO 50) in 2
conc%%ﬂ’atggrg I beﬂﬂ%@f i tﬁ} gh&&ﬂe@éblgér{aggﬁfh% b:fe:lect ivity (different

actmitgrliwmeam the selblinescorespdaificradiiyity foryoneaof the, cellilinéa).kyl ,
C - 6al kyl sul phonyl ox a 6a I.SO wherein a is :
or het Qﬁéﬁywﬁyﬁs( SR REABR Beb ] s oermined

i I n I r

by SEMOREF ofy AT EDibfort g A8 PHalfds O UG ePaPef Prism
contains an -NH rml ety that nitrogen may be
optionally substituted by RI5 ; nis O or 1; R6 is
sel ected from hal o, methoxy and hydroxy; R7 is
sel ected from C] -4al kyl, carbocyclyl or heterocyclyl;
wherein R7 may be optionally substituted on carbon by
one or nore groups selected fromRL3 ; Ris selected
from hydroxy, am no and phenylamno; R9, RI0 , Rl 1
and R15 are independently selected from G -4al kyl or
carbocyclyl vvherel n R9 RlO RL 1 and R15 may be

1. a4 " 4 4 o
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Ring A is norpholino, 1,1-dioxothinorpholino,
pi peridin-1-yl, piperazin-1-yl, azetidin- 1l-yl,
wd200enbneils 1, 4-di azepan- 1-y¥7, 4-ethyl- 1, 4-di BZBE™05/001831
1-yl, 4-(2-dinethyl am noet hyl) pi perazin- 1-yl,
4-(2- nethoxyethyl)plpera2|n- 1-y1l, 4-(2 pyrrolldln-
softmarw@m the iwopatanyi rraphRad S@M{ﬁ@da?@@aw@%% U. 8. A);
n- 1-yl, 4-isopropy | piperazin-
doxoiﬁdtﬂwln% %ﬁ*ﬁ‘%%‘?‘é% é@f/éi ) pi perazin- 1-yl,
4- (2 fIHgmr@pﬁmWés)lpfmrsmand nlopmpanson W|th the positive control,

the e%ﬁéqufy? Qf?tbf s gﬁ 'iafgg‘&@% P pc?e?{traai:lt gaf the Yaltéx ?rbtn3the Euphorbiaceae
planf'l{n(az &8k ebmehﬁwwba@é Atitand; ¥ antfcahéepgétmypheny
Be razin- 1- 4-(4-phenyl) pi perazin- 1
4- (2- nﬂNﬁbMﬂmﬁh@r agpsichef the mwemthm a fow 3art|cular compounds of

molegn&hoxmjg%wgﬁg 5 l% lﬁgg %m?/ e{hout 600, specifically detected as

comﬁorﬂe”mgeémé'aﬂh %\'&tﬂ/é Piragiorz | are thémsdiveg- ﬁﬁék/m&dph\ﬁw antlcancer
pi perazi n- 1-yl, 4-(4-nethyl pheny |)piperazin- 1-yl
achvﬂm@z 3 dlnethylphenyl)plpera2|n- 1-yl,

(2 oI BT SR A g anpsl Py o

in cdthTnQﬂbﬁZarﬁonétNémselves or with others, for the treatment of diseases
chloropyrld 2-yl) pi perazi n- I-yI
assogp | top PERNFerbiNG pralls: a@aﬁlcpleylly cancer, and their use to obtain

comioqiGie S MGAKTEES RECA Baatsal vispases.
4-(2- nptﬁmicyl_tzi\m'yg)atrerrpartmtamm useflﬂ ydmorzﬂg isadrp ragpypounds  with

| honopi per azi n- oxa
molegu gﬁﬁti&tw%m o%%otﬁ ﬁ% Put %9?5% dvithyithein cprresponding
i cycl o[ 2. 2. 1] hept - 5 yI

spaﬂ%léﬂgﬂﬂﬁﬁg 5-di azabi cycl o[ 2. 2. 1]hept 5-yl,

Compoyad r‘let3+(ﬁg9g& tgdecatrienalilaingencly(cialgauiar we]ghub pR4b- vyl ,
2-ethyl -2, 5-di azabi cycl o[ 2. 2. 1] hept,- 5-
2- |sopropyl 2, 5-di azabicyclo[ 2. 2. 1f
substituent on carbon and |§C$.‘, t’?iF?bnthydroxy,
am no, nethyl, nesyl, nesylox or oAbl i no,
pi peridin- 1- yI dlnethyla- 7 i etthYl ani no,

i sopropyl, pyrid 2-yl, nmet hyl am no,

antnonethyl 4- nethylp|pkg 7 cycl opropyl am no,

pyrrolidin- 1-yl, honopip ra2|mn 17yl ,

cycl obut yl am no, phenyl nonmet hyd, - net hyl -
(cyclopropylnethyl)ant o, -nethyl- -cycl opropyl am no,

i V-met hyl -i V-i sobutyl 'no

- et hyl -i V- (2- met hoxyet hyl ) am no, -enyl-i V-propyl am no

or JV-nethyl-JV-cyclfobuty lamno ; nis O or 1; or a

phar maceutically eptable salt or an in vivo hydroly

sabl e ester theregpf. In another aspect of the

i nvention, prefefred conpounds of the invention are

any one of theyfExanples or a pharmaceutically

acceptable salt or an in vivo hydrol ysable ester

t hereof .l n anot her aspect of the invention, preferred

conmpounds of the invention are selected from

4- (1 -1sopropyl -2-nethyl -1 Himdazol -5-yl)-N{4-[(4-net

hyl -1, 4-di azepan-1yl)

car bonyl ] phenyl } pyri m di n- 2- am ne;

N-(4-{[(3S)-3-(D net hyl am no) pyrrolidin-I|-yl]carbonyl)

phenyl)-5-fluoro-4-(l-isopropyl-2- nethyl -

1H i m dazol - 5-yl) pyri m di n- 2- am ne;

5- Fl uoro-4- (Il -isopropyl -2-methyl -1 Himdazol -5-yl)-N{

4-[ (4-nmethyl -1, 4-di azepan-1yl)

car bonyl ] phenyl } pyri m di n- 2- am ne,

5-Chl oro-N-(4-{[(3S)-3-(di nethylam no)pyrrolidin-I-yl]

car bonyl } phenyl ) -4- (I -i sopropyl -

met hyl -1 Hi m dazol - 5- yl)pyrinidin 2- am ne;

5 Chloro 4 ( 1 |sopropyl nethyl

A A I L A
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Sui tabl e activated acid derivatives include acid

hal i des, for exanple acid chlorides, and active
w@sa0eis0618 or exanpl e pent af | 8or ophenyl est er s. PATEB2005/001831

reacti on of these types of conpounds with amnes is

well known in the art, for exanple they may be reacted

in the presence of a base, such as those described

Confphi2; 35(a. BuEtds PRI Hiendlibiludn Bt 550

performed at a tenperature in the range of -40 to 40C.
Conpounds of fornmula (VI) may be prepared by adapting
Process a), b) or c). Amnes of forfiul &=(VI1) are
1 &% are known in
the literature, or they are pfeparld/by standard
processes known in the art &P ¥
formula (VI11) and am nes of fop (I X) may be
reacted together under st Fuchwal d conditi ons as
described in Process a. The synﬁﬁes's of conmpounds of
formula (VIIl) is describ in Sch®&he 1. Conpounds of
formula (1 X) are conmercjial |y avail abl e conpounds, or
they are known in the lifterature, or they are prepared
by standard processes kKhown in the art. It will be
appreci ated that certdin of the various ring
substituents in the [Eompounds of the present invention
may be introduced standard aromati c substitution
reacti ons or generfated by conventional functiona
group nodificatjons either prior to or inmediately
foll owi ng the processes nentioned above, and as such
ar e i ndnhudaxl iaddititmqbr @spest aepethe oﬁn\tdmiohnvéintemnmpasses
h h qft ons ? dification |nclu "for exﬁgg .
P armﬂcﬁ& &Rt PYRPE?! 8"%&8&?94%!&9(1@ B a%%?f? '&P YRchye Anpnt of a

fractﬁihbéf hUbttedtt lif af boRir: sdl\%ﬂﬂcbéﬁﬁufgrlysh%ﬁéﬂéledfttﬁe latex of an
| kyl ation of substituents and oxidation

EUP@Qrbmeaaenmant,Thdoaréa@eﬂy s GHphowbéat | tﬂWCelflndlLt i orjeintlgr with
e | . known in the chem cal art.
phar&%&?"@é@ﬁ’ g&?@%@%gxgﬁeﬂ%n&t ic substitution reactions
i ncl udeTrhéeompbsieigns bf the idtestion inag c@neMR abduN0.001% to about
concentrated nitric acid, the introduction of an acyl

95%gebihe RiPhgrbinesae tatay extragh asliye fragtione ebfainegwag previously
msd@$é$ (such as aluminiumtrichloride) under Friede
aits conditions; the introduction of an al kyl group
usi ng dn ahbther haspett ofhthd-envention, dphamedcetgical compositions
nlnlun1tr|chlor|de under Friedel Crafts

ComE'i'ﬁ'iﬁgtq figctive guantiiies ohOPSRICHOE W%Wﬁﬁd@'@h@@?@dﬁr weight

betw@@ﬁtdlfdﬂ}t 0B BGR 66‘0 0bithfRY iRRe ! h‘éﬂﬁa%é?t? latex extract
reduction of a nitro group to an am no group by for

activeﬁmqjioa obtairedyas didojabenyandt plarmsiceltieally aéedptable excipients

al r treatnment with iron in the presence of
are 'ﬁﬁ g%&%?lc acid with heating; oxidation of alkylthio

to al kyhsuhmdthey! agpedt! kit SHéJh‘iINé'ntloht W | his8! Séhd¥fnpasses
appreciated that in some of the reactions nmentione
pharmacelticalt caﬂmobéloneceemarlymceeﬁeaw@ quarmtles eof aney or more

comiist 1 carl] PR URehfhell PR Bng PhiglBRtE N el | aggeptable

excipietteods for protectlon are known to those skilled in
the art. Conventional protecting groups may be used in
accordance with standard practice (for illustration
see T.W Geen, Protective Goups in Oganic
Synt hesis, John Wley and Sons, 1991). Thus, if
reactants include groups such as am no, carboxy or
hydroxy it nmay be desirable to protect the group in
sonme of the reactions nentioned herein. A suitable
protecting group for an am no or al kylam no group is,
for exanple, an acyl group, for exanple an al kanoyl
group such as acetyl, an al koxycarbonyl group, for
exanpl e a net hoxycarbonyl, ethoxycarbonyl or
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cells (in TA OO + 10% FBS(TCS) + 0.2% Pl uroni c) having

dual infection MO 3 for each virus of Cyclin E &
w@DK2/008FR21 cells grown in a%oller bottle cul pCrF/EB20e5/001831

2.33 x 106 cells/m vvere used to inoculate 10 x 500 m

roller bottl es at 0.2 x 10E6 cells/mM . The roller

bot t | esPhRMeaGartics aecwaaer%w@@ntsl@ makedhe campgsitions of

e B )G pI0E WB B0 gBtoe

starch, akslue)oseThglucolséprmethlyder eelllhme i mﬂ@gnemijm tslhearhte duﬂd:alcmm

PhoshHaLS: SaIGuEh BviPBetes reatniflsRskitelo Stianel geTat wale and ofher
oneé hey ‘Hfs'\*etréz#‘ic%S work Yot fenfulstidrPbf @5id Ha%ﬁ&%utiﬁ%f frnts is the
) es of culture

k/\aé post iInfection the 5 Litr
boo emrgt@sSeB’hamnacmdtmll Saenceﬁ;ufrormttheaUveSI pubisher Mack
= bll 58 x 10E6 cells/m.(99% viable). The cells were spun
UOEN%t 2500r pm 30 mins., 4C in Heraeus Omifuge 2.0

RS in 280 adequstéSamblft, SH@lere'Sk@ﬁJGﬂ'g; Wiy 6tl$é‘rarcﬂ’e6ne or more

Partial co-purification o

clin E Sf2
compends Witk melesitan deeighh quwegnbabﬁ% 3Onand aqu!iH600 as

menﬁo ed %Lﬁg&éng ac{FXhQ% f W@’Lﬁﬁsp’ﬁg[@a %h%gtf\% composmons

of tHeemnemiom isibetwesn aboap0dt g t@)Z@OUirﬂyJ;HmﬁcL‘UIéﬁaﬂ beflieeh about

mnutes in a 10mM Dounce hongeni ser. After
10”&%9¢?P9551@Q)H‘9the supernatant was | oaded onto a

glocragf/s{"eﬁ %&ﬂéé%ﬁg”é‘%lf% Sk%%ﬁg&%e@ﬁ’@j z ngga\g\i@rlrélstered orally
(inclediag umeaediatet dred/be goninolieg] :éleavsd)fo‘rMsNa&regteidllye (ihtrémurcular;

in |¥|L§IS bﬂ fe nus Frot?ase i nhi bi ors? over 20

endQusnols, v dntiaesterigh. e intrarsHitoRgalc hdplkaihess! wesuksuiangeys  or
hypaUErRR R rlderiely o matte Hio; Rubial> LR conjuntival
rectalneagingl) and depisalljesi gned to assess inhibition of CDKI

d EVBL A
Y6207 1y higBERe BBFshIAER el heyremnesiane ef fhe fivention
with ndginikvieh, ARS 8BRitRR, Sru N@Wb&rl%hspéﬁﬁoﬁ %lhn%iorﬁ%tﬁid Bintment,

for such assays are contained in PCT |nternati onal

creapy [plastaatgebraalesopove.guallet t tablet etapleth suppositaryi @wlle &r eye
gl ol ogi cal Eval uation sections of which are hereby
ihcorporated by reference. Although the

phar nHCICHe)@:bﬁﬁiosﬁfdPﬂebf ities inberition ﬁrﬁW@W%oﬁfalﬁ hBesides the
fornu % with structural chan i n general
actlvacffaqnonwfﬁ ] 60139eaﬁ; latex palar gplven extsamm/pn $nen@y more

t
com PSS IRR, Blest ol PGS bRk} 30D Bl SRR Gop, {ditained
therem,saydfohem@&z morei bfi tompoands Vi tpd i asxaptiondd abdve, other
n VIV activity The in vivo

sured as 1C 0 =
aCt'VﬁcPT'W'PS‘?SoFSQfHIa %@fﬁ%l\ﬁ%sw@ﬁ Pherpifetatiye call oHaossh compat is
) e
desnkﬁgagﬁréf‘p;egé‘t?nnﬁwkl i et ?rt IGHWE ﬁ%\&?ﬂ de%f eaé@gig Sdg’iYon of other
knowry activexprirdiples.| nhi bi tion of ceI | gr ovvt h may be

Py st Sul f or hodam .B
(Srey | iR, Sndlbet Hniicpimenbior dng: nUSHGR SPRE ih@ method to
treatHi@éé%fe%ﬁél&éd’ &?pﬁﬂlf&%{/@%"@ era‘Pf CLﬁWBénégr M ®hRha patient in

.e. cells) ina well (see (1989) Status o
neec Qfeeam:tregtmemﬁ receies aumteffaqwtm »arrmtu@ Oﬁl s covery screen.
Prin. Prac Oncol 10:1-12). Thus, the follow ng details
are provided of neasuring inhibition of cell growh:-
Cells may be plated in appropriate nediumin a vol une
of 100m in 96 well plates; nmedia nmay be Dul becco's
Modi fied Eagle media for MCF-7, SK-UT-1B and SK-UT-1.
The cells may be allowed to attach overnight, then
i nhi bi tor conpounds added at various concentrations in
a maxi mum concentration of 1% DVSO (v/v). A contro
pl ate may be assayed to give a value for cells before
d03|ng Cells may be |ncubated at 37C (596CC2) for

e a1 o " o s —

drop
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aspect of the invention, this refers to inhibition of
CDK9.In a further aspect of the invention there is
w@e@viasas t he use of a conpoltd of the fornul aPCT/JB20€v001831
a pharmaceutically acceptable salt or in vivo
hydr ol ysabl e ester thereof, as defined hereinbefore in
(1) amaciinireliaruettherlatex-efdhe funhorbigeeas plant extracted with a polar
n of an anti-cell-proliferation effect. In a
sowgﬁ ﬁ@?bgspect of the invention there is provided the

) moohc&ecmmmmwmlth imeoleoular Maeight) betaeed about 500 and about
phar uti caI I acce ot abl e salt or in vivo

600 i¢pptaingd H$aid astive raplione ANA/Ys defi ned herei nbefore in

he
®) %’*%ﬁ%’@?f%ﬁp%?*‘"éﬁﬁsig A LA ERtoARI BOVp oL "E ey
(4) aspeygosiifont comtainingranyoof ﬂhbeprecedmg ron‘ih@iedombmaﬂleﬁs of a
conpouw& f the formula ? gaceuthcaH
accept abi"@IE AN MRTe; 3sRECY 8 ﬂVd'PM?? erssiedpeyser dfan active
fracﬁ’&'l detne PeﬂeJ@ R thé @Iﬁ?fo‘?blbaeé@ ?lémnpéﬁﬁ:htéﬁ pﬁ(frbla tirucalli L.

medi cament for use In the treatnmen ancer
extracted wéth améartsod)fertthleantlnulariy|bmmamcb1echaanastep|zed|h$eth\etfaet it is in

the ﬁ%&?ﬁ%tkoghf’f) gﬁ,%léw aco@fgé%c{]sjtbécrgroﬁ?edlépeffﬂp Ene\a,lgeatment of diseases
relatBydb Proifaritive 2ele rpér’ﬂ@tﬁ Iaﬂf/ caAderd ?‘he riﬁgsé]ﬂrlﬁ\'/ﬂﬁ%fnoé@o iftludes

t he manufacture of a nmedi canent for use in
the yseaf g or RoreganaReINdsOWith ymiaoular weiighireeteees about 500 and

abo@f’évtg(fés %Baieh%op@efai@ g{::h\li'g %‘fagﬁcg% r}'l%aﬁtgbg% by\;ﬁen%&’that itis in

the jsidparatiorosfs used whthakdtidro o niadiding forf B ﬁéﬁtnﬁénttcﬁf@dlseases
i nvention, there is provided the_use of a conpound o

relateg éomiﬁﬁﬁiﬂ/@ cells, qraricyady rapes .Tbaum\gerﬁ@aeqjaamo@cm the use
of off of o BRI/ 3 B8 el Rlowe Al Lihedy by e rac
that l'uss‘e?c pregdre & ueaﬂugeomprm&tmn@reme_didlm g tll:nlel tfrﬁtﬁfedme)f@s’eases
er t|ve i so soriasi s, rheumatoi
relatggtt@l Pf‘ﬁ?@' atipg 56U3. @ré%iﬁ%@\ﬁﬁgnq%{enangi oma, acute and
chroni cTRERPRERRGH R l%%teéttam 9& Q@f]@%?éﬁxz Qﬁlrﬁal garticularly
arterial restenosis, autol ne di seases N
humanbeings.i nf | ammati on, bone diseases and ocul ar

di th . | f t
R A -
to wor fedpriseBi Aflention fons Thé téé(éHlﬁgé ﬁhdbéia?ﬁﬁley r@%vmeg En this

a war m bl ooded ani mal 1 n need such treatne
docusagiy ivghouk dieiparting ifiony the Ilmltsd sahnuhl in atheetlaimns iase disclosed

furthgﬂggﬁg,cOf a conpound of formula (1) or a

eutically acceptable salt or in vivo
hydrol ysabl e ester thereof, as defined herein before.
In a further aspect of the invention there is provided
a met hod of producing an anti-cell-proliferation
effect, in a warm bl ooded animal in need of such
treatnment, which conprises adnmnistering to said
animal an effective anount of a conpound of fornula
(1) or a pharnmaceutically acceptable salt or in vivo
hydrol ysabl e ester thereof, as defined herein
before.In a further aspect of the invention there is
provi ded a nmet hod of producing a CDK2 inhibitory
effect, in a warm bl ooded animal in need of such
treatnment, which conprises adnministering to said
animal an effective anmount of a conpound of fornula
(I') or a pharmaceutically acceptable salt or in vivo
hydrol ysabl e ester thereof, as defined herein before.
In a further aspect of the invention there is provided
a method of treating cancer, in a warm bl ooded ani mal
in need of such treatnent, which conprises
adm nistering to said aninal an effective anount of a
compound of forrmula (1) or a pharmaceutically
acceptable salt or in VIVO hydrolysable ester thereof

[T o, Y a1
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phar maceuti cal agents. Exanples of pharnmaceutica
agents for treating malignant conditions that are

whp@meotess cause hair | oss indl ude al kyl ati ng apEnIB005/001831

such as ifosfam de and cycl ophospham de;
antinetabolites such as nethotrexate, 5-fluorouraci
genci t abi ne and cyt ar abi §#d:AlM$ica al kal oi ds and

anal ogues such as vincristine, vinbalstine, V|ndesine,
vi nor el bi ne; taxanes such as paclitaxel and docet axe

1t ohetiveofractiore of d pbldpi solvent sextiact fi 4 Eupheesiacsss! plant latex
t opot ecan; CytOtOXIC anti bi otics such as doxorubi ci

chatasteriaad: by theifaeixthiat itoeRIMPHEes. BRPRY eightaFactions obtained in
[ r n.

SPRAF o FOmeRboiEpRy Bk Ing haavRY HacRdf bR angR.

fornula (I) or a pharnaceutlcally acceptable salt or

vivo h abl e ester, thereof

2 i T GeDPRO, RS b FaAPGIFREHO% thA a6t Tl & ool qaprises

ﬁgegyﬁ7pharnaceut|cal agents. In this instance the

conpound of formula (1) may be adm ni stered by

systenic or non systemi c means. Particularly the

t}jgg“é‘?ﬁ g nul acﬁg?ac@%’gg%ﬁy by ﬂﬁpf]agg hea{t%%ldb latex is preferably

f@gﬁ]nlstratlon Therefore in an additional feature of
the invention, there is provided a nethod of
preventing hair loss during treatnent for one or nore

' L C Ll gn | phar L.Gal nt in a
e BRGRIE G daihe SrdlbieR e AR oot S ol solveht has
a&ﬂﬁd;leirﬁbmehﬂbetweewéwbmﬂi é®hnaabelif ¢ B0 arel dislsdiic dnstant

conpound of fornula ( % or a pharmaceutically

bgtwesh abe Krprd 8poyh1&i vo hydrol ysabl e ester thereof.
In an additional feature of the invention, there is
provi ded a nethod of preventing hair |oss during

5t ' fractior of claine4pcharacterized ibyrthe tfactdhai $aid pelasisiotvent is an
Eggr ceutical agents, in a warm bl ooded ani mal, such
a n, which conprises admnistering to said ani nal
an effective anount of a conpound of fornula (1), or a
pharmaceutically acceptable salt or in vivo
Bhykheofrgetidsl of cained, chreraetefized byithelfactriibatsaid selyeahisi m
o%1separate admnistration wwth an effective anount of

pharnaceutlcal agent. According to a further

aspect of the invention there is provided a

pharmaceutical conposition for use in preventing hair
71 dhe gectiom@ffalaim tlheharaskeniaatt byfthediactthaitthe Euphorbiaceae

uti cal agents which conprises
p%ﬁ@g%%éﬁﬁﬁeg%§¥@§ﬂaﬁgﬁfg or a pharnmaceutically
acceptable salt or in vivo hydrolysable ester thereof,
and sai d_pharnmaceutical agent, in association with a
8p HM@@M ehelpim Hc chptacterizedi by, the fast thatrthe adant is Euphorbia
hﬁﬁ&ﬂ |ng to a further aspect of the present invention
ereis provided a kit conprising a conmpound of
formula (1), or a pharmaceutically acceptable salt or
in_vivo hydrol | e ester thereof, an
9phnreh%%e%tmn eafP gﬂ?'”ﬂ%ﬂ tp ﬁegﬁar?gctwng%me fashthatiitpentains
n*urt %%“@@qﬁg?kg?Fthéjtrese%%ﬁéﬁsgntlO%H§%%PQP6@O
provided a kit conprising:a) a conpound of fornula
(1), or a pharmaceutically acceptable salt or in vivo
hydrol ysabl e ester thereof, in a First unit dosage
form b) a pharmaceutical agent for treating malignant
conditions that is known to cause hair loss; in a
second unit dosage form and c) container nmeans for
containing said first and second dosage forns.
According to another feature of the invention there is
provi ded the use of a conpound of the forrmula (I), or
a pharmaceutically acceptable salt or in vivo
hydrol ysabl e ester thereof, |n the nanufacture of a

o ' o
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(xvi) the follow ng abbreviati ons have been used: THF
tetrahydrofuran; DVF A -di net hyl f ormam de; Et OAc et hyl

waeeraws1veOH net hanol ; et hel2 di et hyl et her; BeCHIB2005/001831

et hanol ; DCM di chl or onet hane; DMSO di net hyl sul phoxi de;
Pd2(dba) 3 bi s(di benzyl i deneacet one) pal |l adi unmy Bl NAP
2,2"-bis(di phenyl rhosphi no) -1, r-bi napht hyl; TEA
d [

10 RSB ary U s ¥ £98! ¢r?éFthetn%E| @gﬁﬁé et contains
dnexarf inooz op thes pbrapeu ncﬂts BECA 4,6~ Mdécatﬂpoypw@ﬁw Iaemm 3}62,4,6,8-

z@qi?el\m Lt(l V%g)nmet hy|] f or mam de di net hyl acetal; HPLC
telirageoatelran '@Qef‘ ui d chr omat ogr aphy; MPLC medi um
pressure |iquid chromatography; RPHPLC reverse phase

hi gh performance |iquid chromatography; and Xantphos
glsm abanyactvesfractiqrdop hepgllap rexXfragh o ame Euphoibiaceae

re _an SCX ol u r rredt hi ans, .a .
g SR Ayt rtalt T Saedlie bt i Bt R o obtain a
UBBHI CcorAPBSioN or mellicire FSH 1Her aRMtrRaSt b BIRe3@BS akRitdd to cell
a benzenesul phonic acid based strong cati on exchange
pselifgeiion. used according to the manufacturers
i nstructions obtained fromInternational Sorbent
Technol ogi es Limted, Dyffryn Business Park, Hengeod,

1. dU$2 asfoog@ner biore CbiB 3-(2f4) 6-dodeatrenbyl)- lngenol and 3- (2 4,6,8-

5Fluoro4(l-|sopropyl 2rrethI-IH-|mdazoI \t/) N[
tfr qmmnqv)4m99nelar<mﬁ4i91:teﬂ§c9<ﬁew|thsyfa% 'éllfﬁ obigin @ useful

CTRATI O GTERET A ReDTsAne, fclvesses, cgngeging ool
pool§érationl ), pal | adi um acetate (8 ng, 0.034 nmol),

Xant phos (30 ng, 0.051 nmol), caesium carbonate (0.42

g, 1.3 mmol) and (4-iodo-phenyl)-no f

120l ébrﬂgdéltlﬁﬁbﬁﬁ%‘i}ﬂﬁg aiRifertvd Sthdunt \9@5%/ 3%3% é%ﬂoﬁ ¥ any

ny, nmol ) were added to di oxane er an
of namsdthtvoﬁbmweamdnhmféﬂ(%ﬂ G- étbdie:catnﬁmoyi) -ingenel and 3-

LB 0,10 % MeOH i
(&R RRaEby Bt s PretmabSall Regeplbie
ekoipidis. purification was achieved using RPHPLC to give

a colourless foam (292 ng, 81% . NWR (400.132
MHz):9.78 (s, IH), 8.59 (d, IH, 7.73 (d, 2H), 7.38 -

1% gﬁ (d%n;ff%? tlcm oﬁé&ﬁi@ g&?rgki%%eé bSIA‘tgg f%atﬁﬁgmcoﬁ,@ns about
0431 % s 2pLiE 95 % Sfidaid hetiveolrhctivnef SrieleIginss Med & 1.

prepared by the procedure of Exan'pl e 1 using the
appropriate starting materials."ACTI VE FRACTIC]\I CF A

"B PN ri R RN iRl o e Tt tha CR g about

Ogt ey fol 2600 nfgenmrecpaahmwmiy ateoditrdcingdo atfouanoemg agftone or

TROTe L0l ol CeRSRTeTiey DB Pl Aok S0 6y g ascattranoyi)-
r@gygfpunds contained therein, as well as the use of
sal

fraction and/or said conpounds particularly in
t he treat ment of cancer. The invention al So refers to

onpos ons conprisi.n Ctl ct on a
1BolRE Hs S Sameoshion s il 4« BeAciSirdy Iibrall ficitis o
oBtaifliaSRRFGIcHRMESHticH 89mealdine for the treatment of diseases related to
proliferation/angi ogenesis, particularly cancer.

cethproldenasiony, the active fraction of the present
invention is obtained froma butanol extract of the
Euphorbi a tirucal i Linnaeus plant | atex.
Particularly, the present invention refers to the use
of 3-(2,4,6- dodecatrienoyl)-ingenol and
3-(2,4,6,8-tetradecat etranoyl )-i ngenol to obtain a
useful conposition or nedicine for the treatnent of
di seases concerning cell proliferation, or the
treatment of diseases related to cell proliferation
BACKGROUND OF THE | NVENTI ON Cancer, within a
partlcular exanple of dlsease |nvoIV|ng unde3|rable

. o o o s o o o



EXAMPLES In Vitro Mbdel to Evaluate the

Antiproliferation Activity of Human Tunor Cell Lines
whyoodsiosgs t he Sul f or hodanmi nd3B Assay. To perf oPOT/IB2805/001831

test, cancer cell lines MCF-7, NCI-ADR OVCAR -03, PC

03, 786-0 and HT-29 were sel ected cultivated in
1RPMsesHnyReiviaines &1 or 14, ehavRciesaed bye frgtith@isald disease is
%ﬁ rial Institute cultivation nedium as per J. Surg.

1969; 1 (2); 153-66; SBF refers to inactivated
bovi ne fetal serum) with 5% SFB; the nentioned cell

R AR S B B B U

Féa# I } Yosidid @pAateON activity. Type of
b ?c&%ﬁ%%ﬁ ‘?/a@n?t%’@e Lung NCI 460 Adhered Breast
MCF- 7 Adhered NCI ADR* Col on HT 29 Adhered Ki dney

86-0 Adher.ed 3,.Adher ed te
i Har éaethoédqfo‘{qq%mg;gb ssq'ﬁ%aﬁeéy a&ﬁ %hghcgﬁfsgveocells
cﬁéﬁla'btéﬂz%ddﬁ%% factl that argatieapin 'n%ea5of0§ﬁd ftteff@ntirédeives an
nm of RPM/SFB at 37 OC under 5% CQ2 and 100% hum dity
effectbepbmasint of En aclived fraplione ek anyef ¢lgimed teaiBeand/or one or

h b t 80%
e S BpP R Mgt Wit Rk 4600 Bh0catd"Gpgut 600
cOhtaffe TRl 4 abliveThicvrEY ApnoBethims 124610 aed/ot 8hedr more of 3-
under their corresp ondlng i nocul ati on densities

(3. freededecairieradlingrnalignd gsde.4P. edeiadgcatatragoyliingeno, or a

Al h 9
cBleSor EASPHEeLAY e IHBE B o, B FchoR or any o
c(a(i}n851 t® 18 dhdfiey ohe or mdr@mdmgbmdndwwuhenolecahdwélgmt between
noment, a contr ol & fteis f determ

t e the
abpgb5BR R BRoultRDUGAUAMED: InaaACH v TGCtoR O 2y} Clamts 1 to
u v I
187 R Orie Bt et ol S SR BBl E B NG kL AR 5 2 408
teifadematéteanayl) mgeleolot her plates will be fixed to
determ ne the protein content. Sanple dilution To
produce stock solutions, sanples are diluted in sodium
2 ‘Tﬁbgﬁeﬁ%f&)&mﬁ {@l\‘!ﬁgadt@nﬂélpbﬁﬂﬂ{éﬂac@ﬂfﬁ%ﬁtd dibbase is
For addition to the experinental” plates, those
canteri ons are diluted 400 tines in
RPM / SFB/ gentam cin. Colorinetric assay with
sul forhodanine B (SRB) This assay is run according to
2%k gRamnéthodl of claife?0, CPlafadteRiad by B Ricotiatithe cAacenis lung,
for Anticancer-Drug 'Scr eeni ng. J Natl Cancer Inst 82:
braast. calen Xidnewmvarnet prostde §gNESr-of i ncubation, cells
are fixed with 50 mi of trichloroacetic acid (TC) at
50% at 4 0C. To conplete cell fixation, plates wll be
2nuhbessd @6 obisinhanractive4frctionAbf ex Mrngolf/emeexmad:thof an
trichloroacetic acid, plates are su&@tttedtofour

EpbREaiaGead blant {atex cnaiaatenzacby i st ek Iy GRINRRIRES:
aﬁe%%ﬁéqatlét‘& e 4 Qmérﬂ%cfe%ablaﬁ?wm %nguﬁﬁﬁﬁf@@r Won-polar

and su sequently Kept roomtenperature
_solvemttil fully dried. Plates are then coI ored by addi ng

0 f | forh SRB 0. 4% [vol u
ey PedkioReR! 3 FLRIRAELY ROl 0 e M oP i 2 of 16 the
decdHtEY 56 Phaée Qfter HbGM, %ﬁéﬁl é)hﬁﬁdé@é%rf %ltét%rto allow effective

consecutfve trmes wth 1% acetic a eresi due of
contaticbeteeknrthe solvent and itself,erroved and the plates are
again dried at roomtenperature. The col ori ng agent
linked to cell proteins is solubilized with
tris(hydroxynet hyl) am nonet hane buffer (Trizma
base(r), supplied by Signma Aldrich Fine Chem cals, U
S. A), with 10 nmM concentration and pH 10.5 for five
m nutes in ultrasound. Spectrophotonetric readi ng of
absorbency is achieved with 560 nmin an ELI SA reader.
Result Anal ysis The average absorbenci es di scount ed
fromtheir respective blanks are cal cul ated and the
gr owt h | nh| b| t| on (GI ) of each assayed san‘pl es IS

. Y a1 -~ 1 a1



hypodermal and intradermal), via nmucosa (Il ung,
subl i ngual , nasal, conjuntival, rectal, vaginal) and
WO e@i7oedels . Appropriate preséhtation form for PEEIB2005/001831
conpositions of the invention, wth no limtation,
re SO|UtI€ﬁ§ 3% el i xir, suspension, emnulsion
osﬁp@ﬁat'c?ﬂ At eRRola paste, gel, aerosol, powder,
eye
‘9%&‘0""‘92%“&@?’%% R EPRS A rapRgy , °Y ©
Q)daolatlnn ol e fitastiarheorsespondirfy tachigloer mbletdu@r wenghts
Euphor bi aceae | atex pol ar sol vent extract and/or one
or nore conpounds with nol ecul ar wei ght between about
@‘Tt@"ﬁto@b%’bf 6l Qanﬁar%éféerBBrtﬁi e f g@ﬂ@@f oﬁ@% ﬁr‘ore of the
conmpounds 1 2 as nent’i one ove,
f°"0&(t'tg U@ltgﬂfpmﬁ:ﬁfﬂ 'é%edjsef uI agai nst the type of
ive cell whose conbat is desired. The person
qée#léﬁ%gh the art knows how to decide on the addition
-the pildretris Bauphortia patticiaiiy Eluplh@ﬁb/a YWidaimL anot her
Hbodlnent of the invention, there is a method to
-tthe subgtapdalesop-wolaraeivent is bexans: at i ve cel | s,
I
R ofat Eiveht FaREEdipolemies paVRERL S F0 A dBout .80
and dtetleotecfcoastanbbetWeeIrh@boL&H@(ami abbegt f8iphor bi aceae

b extracé ed n*&&a pol ar solvent, and/or (2) one
-80S StatiorayBberre! b ripeiagsBhIC EIuT ' SenbaderBdGiand
drag@ @,qﬁa&% @M@B@ﬁ%@] ok gﬂﬁﬁtgge%%l ve fraction,

one or nore and 2 as
rtl&@pplan@dhaabos'éractimne(dmm eaglutcframlonts; so then h@ isvlatbredithe

actv fractoerult Fgne! oGRS tiargs ith Fctise Cor and 8
prefét@bly\f asf fragtidron rﬁf)ré ﬁ%férﬁb Blecuie mhﬁﬂ ?I ht
|l ant, particularly Euphor a tirucalli rac g

bet\MﬁﬁDtﬁQQ@Mﬁﬂosol vent, parti cuI arly butanol ,
characterized by the fact it is in the preparation of
a useful conposition or nedicine for the treatnent of
di seases related to proliferative cells, particularly
cancer. The present invention also includes the use of
one or nore conpounds with nol ecul ar wei ght between
about 500 and about 600 as contained in said active
fraction, characterized by the fact that it is in the
preparati on of a useful conposition or nedicine for
the treatnment of diseases related to proliferative
cells, particularly cancer. The invention al so
i ncl udes the use of one or nore conpounds 1 and 2 as
nment i oned above characterized by the fact that is to
prepare a useful conposition or nedicine for the
treatnent of diseases related to proliferative cells,
particularly cancer. The invention is related to
proliferative cells of any animal, particularly human
bei ngs. The person skilled in the art is able to find
out other equivalent neans to work the present
i nvention fromthe teachings and exanpl es presented in
this docunent, wi thout departing fromthe limts set
out in the clainms as disclosed further bel ow CLAI M5 1.
Active fraction of a polar solvent extract of an
Euphor bi aceae plant | atex characterized by the fact
that it conprises, anong eight fractions obtained in
separation by chromat ography colum, the heavier
fractions 6, 7 and 8. 2. The fraction of claim1,
characterized by the fact that it only conprises
fraction 7. 3. The fraction of claim1, characterized
by the fact that said latex is preferably fresh. 4.
The fraction of claim1l, characterized by the fact
that said polar solvent has a di pole nonent between
about 1.60 and about 1.80 and diel ectric constant
betmeen about 15 and about 18. 5. The fractlon of

e 1. o a 1. i



