18 July 2006 1 COVPOUNDS FOR MODULATI NG CELL PROLI FERATION Field of the

I nvention This invention relates to conpounds and their use {@Pﬂgbggging a
variety of 5 cell proliferative disorders. Background of the Invention A
nunber of small nol ecul es which act as tyrosine kinase inhibitors have
been identified. For exanple, certain conpounds have been described as
tyrosine 10 kinase inhibitors, effective to inhibit cell proliferation
(see for example, US 5,891,917, US 5,217,999, US 5,773,476, US 5,935,993, .
US 5, 656, 655, US 5, 677,@2@oulls FOrRSSpAXATANG VLD IFROQISBRATHYMVEr, there
remai ns a need for conpounds that selectively target one or nore such

ki nases, e.g., to preferentially inhibit proliferation of cancerous cells
over normal &l ofthé ldventionon. 15 Sunmmary of the Invention Conpounds are

rovided that nma e ed .for .nodul ating apnormal. cell roliferation,.for
gxa\r/r;)I e inhibitin %ﬁ%@ﬁ“%ﬂ‘atﬁ?g‘?F?@P&f'?‘grﬁ"dg‘ﬁa”m%ﬂr ﬁF@f@%HPvéwﬁf not

adver sel ysaf fc?l‘fhré]%ﬁﬁbe Hﬁh}depsr oliferation. 20 Accordingly, the present
i nvention”i ncluties conpounds of Fornmula | and salts, solvates and hydrates

thereof: . 25 wherein R, R2, R3 are each independently selected fromH,
OH, C1.6alkyl, G .6al koxy, NH2, ~NH C .6al kyl, N(CL.6al kyl)(C .6al kyl), SH,
S-Gi. 6al kyl , Bachgroynst “&Fé“&?ﬂi‘o"hal 0; 18 July 2006 2 R4 is unsubstituted

oo oy, b Yy AL SHS, e Wt e o
and n = 1-4. bBer idemtifitdi Foeehamplepotrtgin Xompo(®ls- ke, been described as tyrosine
10 kinase inhibitors, effective to inhibit cell proliferation (see for example, US
5,891,917, US 5,217,999, US 5,773,476, US 5935993, US 5,656,655, Us
5,677,329, US 5,789,427 and WO 01/79158). However, there remains a need for
compounds that selectively target one or more such kinases, e.g., to preferentially
inhibit proliferation of cancerous cells over normal cell proliferation.
15
Summary of the Invention
} Compounds are provided that may be used for modulating abnormal cell
proliferation, for example inhibiting cancer cell profiferation, and which preferably
do not adversely affect normal cell proliferation.
20
Accordingly, the present invention includes compounds of Formula I and

salts, solvates and hydrates thereof’ .

R! X.

R* ,
RB
25 wherein
R', R? R?are each independently selected from H, OH, C,salkyl, C,.salkoxy, NHa,
NH-C;.salkyl, N(C.salkyl)(Cisalkyl), SH, §-Csalkyl, NO,, CF3, OCF; and
halo;



The present invention also provides conmpounds of Fornula Il and salts,

sol vates and hydrates thereof: 0 0, (CH2CH20) n-, R4 10 wherei nlﬁW‘s R are
each independently selected fromH, OH Cil-6al kyl, Cil-6al koxy, ,

NH C1. 6al kyl , N(C1l-6al kyl ) (Cl -6al kyl), SH, S-Cl4alkyl, NO2, CF3, OCF3 and
hal o; R4 = Cl-6al kyl; and 15 n=1-4. Add'gti onal ly, the present invention
includes conpounds of Formula Il and salts, solvates and hydrates

t her eof : whdt eis mnsustitued Andr R subssitetad Withnltd sebrdisuants; independestlyf rom H, OH,
Cl. 6al kyl, C,.6al kox HZ,~ N al kvl Cl _6al kyl) (Cl.6al kyl), SH,
S-Ct. 6al kyl, N@,Se?cfgedcﬁﬁ? Cdr?gh(ﬁélcgfalgﬁw ﬂ%(‘iwée;sel ected from Cl-al kyl,
phenyl and pyd gydctedremqOM,CPBOY andTGHR) 4yl are unsubstituted or
substituted with 1-4 substituents, independently selected 18 July 2006 3
from Cl. 6al ky¥ |-€1. 6al koxy and halo, with the provisos that when R. and R3
are both Hand R4, is unsubst'.tute&éphwl, R2 is not H C, or OCH3; when
R and R are bolt"'rFeﬁaHIrﬁfn IMENS & 1% "c)'ijt ed phenyl, R3 is not NO2; and
when R L and R3 arge pebént ihaRtokdlsh prdviies cBihpoindiodf M-t B and sdifs,
accordance with a further aspect of the present invention, there are

provi ded corgotvatctsandfhy@oateatheredf’ and salts, sol vates and hydrates thereof,
for use in conpositions and nethods for treating cell proliferation:
wherein R, R2 and R3 are each independently selected fromH, OH,

Cl. 6al kyl, C1.6al koxy, NH2, NH C .6al kyl, gN(C . 6al kyl ) (C1. 6al kyl'), SH, 15

S-G . 6al kyl, N2, CF3, F?:pFS and hal o; andjR4 i elgcted fromC, . 6al kyl,
phenyl and pyridyl, wh } &‘aéééﬁzb?n\#
CN

RZ
R3
10  wherein

R', R%, R? are each independently selected from H, OH, C,.salkyl, C.salkoxy, NHa,
NH-C,.salkyl, N(C).calky!)(Csalkyl), SH, S-C,alkyl, NO3, CF3, OCF; and '
-halo;
R* = C,.¢alkyl; and
15 n=1-4.

Additionally, the present invention includes compounds of Formula III and
salts, solvates and hydrates thereof:

R NN ASOR

CN
20 R I

wherein
R', R? and R? are each independently selected from H, OH, Cy.salkyl, Cy.calkoxy,
NH,, NH-C galkyl, N(C,salkyl)(Ci.salkyl), SH, S-Ci.¢alkyl, NO,, CF3,
25 OCF; and halo; and
R*is selected from Cy.galkyl, phenyl and pyridyl, wherein phenyl and pyridyl are
unsubstituted or substituted with 1-4 substituents, independently selected



unsubstituted or substituted with 1-4 substituents, independently selected
from G _6al kyl ; Cl.6al koxy and hal o. 20 According to another1§ﬁﬂ§gboéﬁ t he
present invention, there is provided a pharnmaceutical conposition
conprising a conpound .as set forth herein and a pharmaceutically
acceptabl e carrier or diluent. In accordance with a further aspect of the
present invention, there is provided 253a nethod for nodul ati ng cel

proliferation, prﬁé@.r@ )keyll rmmk%wgnd:ﬁénb wrtmﬂef;%a:fsbmm GRERRI ShdR’
adm ni stering an ef fecti v armunt a conpound,as set forth herein tp a

cel | or animal imaméeth Hheddfis uitubstitotedmhicoyl, Rf oot i IG dersO8 Husehert RG
compound as set forth h i nodul at e..cel | jera ef erably
inhibit cell prol?rf‘g[#a‘irfsgﬁq‘ Q?B&%)&%l?&ﬂ”és‘fweézghg@g %elsl"s? % ‘%} YORY i on
further provides ﬁbﬁncﬂéhaﬁ-@bgfh ﬁaﬁgqusqye lﬁg%byNg@ﬁg 4 as set forth
herein to prepare a i cament to modulafe cel prolngeratlon preferably
inhibit cell proliferation. In another aspect, the invention provides a

met hod of nodul atjng tyrosine Kin se acti vi.t ni stering
an effective armu‘rﬂ %S‘Fg{'ga’t’:&rrﬁ’ﬁﬂnﬂ fl&%‘ e sPest Oh tﬁ%r%‘?‘ﬁ"m ‘Hveé’?%ﬂr ?}PFéF Yepect,
the inventi O%ondQM'cQﬁ'i)oﬁn&?&Mm‘ﬁia l\f‘QhJ’kéils”&%lvété'éé’ﬁd Arktel WedTC fr sk Y 1 1
a cell by admnisteri an effective ano ound-as -set fort
herein. The mrc(ﬂaqmsmdnvand mzthoals for tpsating del$ peolifisretiof: a conpound as set
forth herein to nodul ate, preferably inhibit, tyrosine kinase 1 o activity,
The present invention further provides a use of a conpound as set forth
herein to prepare a nedica t to dul at e glgygosi ne ki nase activity,
preferably inhibit tyrosine K rty2 It is appreciated that the
modul ation of cell proliferg by the gréonpounds herein may be effected
by other mechanisms and that tyfosine kinase nodulation may be just one
mechani sne Accordingly, the 15 c%rrpounds descri bed helin are useful in the
conpositions and nethods set forth herein without regard to the actual
mechani sm contri buting to their effectiveness. Oher features and

advant ages of, present invention will becone apparent fromthe

fol l owi ng det al ed descrl ption. It should be understood, however, that the

20 detailed RERHY athR aare aach md@esdmtlyfselﬁcmdd'lmhék%ﬂ:esall@dd féeaalhwgy,
preferred enbodi h@ nt by way of illustration
only, since vario M éé]@ng[\(ﬁb@?l? ri@ %ﬂg)’ﬁi’[’hi n the spirit and scope
of the i n¥engi@NaWyi, NOLIITEOCF; and halo; and
R'is selected from C\alkyl, phenyl and pyrxdyl wherem phenyl and pyridyl are
unsubstituted or substituted with 1-4 substituents, independently selected

from C,_galkyls Cysalkoxy and halo.

20 According to another aspect of the present invention, there is provided a
pharmaceutical composition comprising a compound as set forth herein and a

pharmaceutically acceptable carrier or diluent.

In accordance with a further aspect of the present invention, there is provided

25 a method for modulating cell proliferation, preferably inhibiting cell proliferation,
comprising administering an effective amount of a compound as set forth hereinto a

cell or animal in need thereof. The invention also includes a use of a compound as

set forth herein to modulate cell proliferation, preferably inhibit cell proliferation,

for example in cancer cells. The invention further provides for a use of a compound



apparent to those skilled in the art fromthis detail ed description. 25
Detail ed Description of the Preferred Enbodi nents 1. Definiti§ﬂﬁ ?6&5term
"C-6al kyl " as used herein nmeans, unless otherw se stated, stralg% and/ or
branched chain al kyl radicals containing fromone to six carbon atons and
30 includes nethyl, ethyl, propyl, isopropyl, t-butyl and the |like. 18 July
2006 5 The term "Cl-6al koxy" as used he#ein neans, unless otherw se

stated, straisght fathdicdeinbe prephecs sladicamahkexiodudate call pralifedation, prefefabdyn one
to six carbon atons and includes nmethoxy, ethoxy, propyloxy, isopropyloxy,
t - but oxy andinhipit qellipsolifratioB. t er m " C1- 4al kyl " as used herein means, unl ess
ot herwi se stated, straight and/or branched chain al kyl radicals containing
fromone to four carbon atons and includes nethyl, ethyl, propyl,

i sopropyl, t-butyln @thdrigpdtkehe mbentioar provides 4ahkbusil 'ofadotisiednd eredine
means, unless otherw se stated, straight 10 and/or branched chain al koxy
radi cal s Tonkinasei asgvity ok 6AH by admjpistegiagPorefiactve agaunt e Fomeeundeasgky

oo, 2 OB OB SPRLREY sl R a6 5 Bl LR

as used here neans’ h ur o, no, d

the |ike. Thgrdstignkiniserdzeorytincal tell agcagmalitterigfldn’ effeatdae amoant &f a
addition salt which is suitable for or conpatible wth the treatnent of
patients. Theonepaund: aosgolarid(Boreis Jbe presanh invandiphalse prvddesaruse pf a

nerei n (i ncl IRy R SBf e Aol Mcfiate prefertdit by MaERna3EC,
speci fi C1@Onm1ﬂtgédﬁigé€|@§érﬂdn%¢1tiﬁh Furth&rustovides @Rls€-ofth cémpouritBas $IRIfOMH 2,

CRIV-46, CRVIII - I1-34, CRVIIIl- 35 CRVIII-50, I1-51, CRVIII-52,
CRVI | 1-53, ahrfeigRIOXPIERarei &dngsicanent|tp medulate, tysopineakinase actiyidy, sreterably

t hereof). 25. The " . calgl v ! (of 1. | as
used herein * %é%gﬁéggye %ﬁﬁ{;g%&cw ‘ rgrﬁli'Ea%ﬁ%ﬂ%%ggﬂ%cthgaﬁ&q@#@ﬁyg@g@é
conpounds r epfofif@afi@f by hiye Compblrais HerdiW, may bk hffettet riyeoneel infichanisms and
[I'lustrative inorganic acids which form suitable salts include

hydr ochl or i cthahyiosie okipese edpiatipe max bsnivspieae | mechanisesn. Agcordingly, the
15 compounds described herein are useful in the compositions and methods set forth

herein without regard to the actual mechanism contributing to their effectiveness.

Other features and advantages of the present invention will become apparent

from the following detailed description. It should be understood, however, that the

20 detailed description and the specific examples while indicating preferred
embodiments of the invention are given by way of illustration only, since various
changes and modifications within the spirit and scope of the invention will become

apparent to those skilled in the art from this detailed description.
25 Detailed Description of the Preferred Embodiments

L Definitions
The term “Cgatky!” as used herein means, unless otherwise stated, straight
and/or branched chain alky! radicals containing from one to six carbon atoms and

30 includes methyl, ethyl, propyl, isopropyl, t-butyl and the like.



30 well as netal salts such as sodi um nonohydrogen orthophosphate and
potassi um hydrogen sulfate. Illustrative organic acids that gﬂﬂ?b@&;table
salts include nono-, di-, and tricarboxylic acids such as g}yco IC,

| actic, pyruvic, malonic, succinic, 18 July 2006 6 glutaric, fumaric,
malic, tartaric, citric, ascorbic, maleic, benzoic, phenylacetic, cinnamc
and salicylic acids, as well as sulfoni® acids such as p-tol uenesul fonic
and et hanesul foRd ©rdciCsalkEy Tesrused bereimmoeans, dilessaitbiersvdse gatedrstisight or ned,

and such salts may exist in either hydr.at ed; solvated or, su yally
Anhydr ous. T oadier PrRhEhesEReIm kO B ORRITOEQIPr a1t L0 St GERELARGS 20E e
forth herein are nor 0 ' ri. 4 aRhiidel C organic

sol vent s, am?@gﬁé‘}eﬁ‘f'@/* %@%ﬁﬂr&%%%ﬁwbﬁl%?ﬁgxggiﬁlnts in conparison to
their free base forns. The selection of the appropriate salt wll be known

to one skilled in the art. O her non-pharnmaceutical l accept ahl e _sal.ts,
e.g. oxabates, napeserusEaalkyr a%k‘éerﬁiph%?mirﬁeq”ﬁeu'?ﬁggl‘éb?%\ﬂscoga%g’ @5 Bunds

f | < : ; i .
of Formul ae| /};@{%@%]ﬁf%@%%l}'ﬁ%l %ntﬁiﬁfngfﬂ['ﬁ_?ﬁ%ﬂh‘%tfoﬁxoéh\‘@érﬁht@msta(hda

phar maceut i &% P ition s The term "sol vate" as used

her ei n meansncyded fabyidetai, peopylllisopropyl \:budy! and tikhbkeraceut i cal |y acceptabl e
salt of a conpound of Fornulae I-1V, wherein 15 nol ecul es of a suitable
solvent are incorporated in the crystal lattice. A suitable solvent is

physi ol ogi cal |y ;Iﬁ%ﬁ%%‘?ﬁg&petaﬂgf"ﬁ?iﬁﬁefaﬁ\%ﬁhﬁwég°‘h%m‘m'Sﬁ&d@g"ﬁgw abl e

solvents are eth n e. en water is the solvent, the
mol ecul.eg S ani/ef BFdneHed chais alkokyaticalecontdfing fom enetafeur eafbes efafes #Wount "
or a "sufficient anount " of an agent .as us)ﬁd h%rgi nﬁ‘i@? %hﬁ e.amount
sufficient tiocledasanethginethoxyaProgylogydsoRap ey, t{utoxy A0 M 5 cli ni cal
results, and, as such, an "effective anount" depends upon the context in
which it is being applied and woul d be understood by a person skilled in
the art. For ex3wplterm i“halohaswsed bereimmeamnhaloganearidhinciudes gdlaro flewro,
nodul ates cell proliferatign, 25 -an effective amount of an agent is, for
exanpl e, an bewmeniodoandiths Bk t o achieve such a nodulation in cell

proli ferg%i on as conpared to the response obtained without admnistration

of the agent. As used herein, and as well understood in the art,
"treatment” is arheprreatphandteduticalbbeeceptably saltiefieansianopcideaddition sdbyl t s,

including clinjcal results. Benefjcial desired cli.nical results can
i ncl ude, but which ‘ﬁ‘é‘!‘tqbi\j‘r#q@ﬂc?‘lii,’atﬁﬁ? E’\'ﬁ‘%‘? {S?P%@Fma aPS':)tgti on

The term “compound(s) as set forth herein™ as used herein includes any
20 compound of the Formulae I, II, IIL, and IV as defined herein (including all salts,
solvates, or hydrates thereof) as well as any specific compound designated herein,
such as CRIX-38, CRIX-39, CRIV-42, CRIV-46, CRVIII-33, CRVIII-34, CRVIII-
35, CRVII-50, CRVIII-51, CRVII-52, CRVI-53, and CRIX-79 (including all
salts, solvates or hydrates thereof).
25
The term “pharmaceutically acceptable acid addition salt” as used herein
means any non-toxic organic or inorganic salt of any base compounds represented
by Formulae I-IV, or their intermediates. Illustrative inorganic acids which form
suitable salts include hydrochloric, hydrobromic, suifuric and phosphoric acids, as
30 well as metal salts such as sodium monohydrogen orthophosphate and potassium
hydrogen sulfate. Illustfétive'*brganic acids that form suitable salts include mono-,

di-, and tricarboxylic acids such as glycolic, lactic, pyruvic, malonic, succinic,



of one or nore synptons or conditions, dimnishnment of extent of disease,
18 July 2006 7 stabilized (i.e., not worsening) state of diﬁ§ﬁﬁ 2006
preventing spread of disease, delay or slow ng of disease progression,
anelioration or palliation of the disease state, and rem ssion (whether
partial . or total), whether detectable gr undetectable. "Treatnent" can
al so nean prol onging survival as conpare® to expected survival if 5 not
recei ving trglatarientfumanie) hiakici tagtaria, gitseasscosbicdimsdeiciebenzitsPheRutacetie

extent and/or, undesirabl.e .. clinical ni f est.ations of a_dissor
di sease st at @NAFBIq %@s“éh@d‘c &ﬁ‘ofﬁ Icﬁgas _%@“ﬁ?‘%e%lslﬁ S ﬂéasp?‘g(gﬁggeglgg%ﬁgs?ﬁgl owed
or | engt heneghe, e GAMTAR fékds, OERAEr heaRbAGSr UGeid 4AItd B be Tormd Qunidesuah

"prevention" 1's art-recogni ze en used in relation to a condition,
such as a | ogdts meg exiseic eitl{ee. aghydrptad njcivatediios substansiadll anbydene derma In

d I h t fail di cal Lt [
vl | 15 ubdeEetesda e sa o FRwaued B i P rae SR UbREde: 1 on
whi ch reduceg,, Jhf J2fb mgff%o@ginico rgfif B chile ABRherdlly STERIOAE Hbhet

\ 3 .
nedi cal condition in a su re Ive to a subject ch does not

receive the amigasipbinn.in Koamarispn doetheirofreofbasarforns.i nEhaigelectiomofetbgnpl e,
reduci ng the nunber of detectable cancegrous growhs.in a ' f
pati ents rec@PRIOBYats splt (‘j‘ﬁ{@F PYVE tp PESPE‘@FIH “Eg’eraé?'a fl\%nf’%'%ﬁﬁhﬂfﬁﬁr@%@d
cont r ol pOpuggéregga[&éed%Q%Se{.%dswéee,gn{ epaNREAr FC exAhipledsh QB aBbiatisRNsRer ous

growhs in a p tion versug an untreated control popul ati on,
e.g., by1e stainpstidsadfl Formuathedr!\E fominbaratory sisgrirffioc awhsequant gonvapsien éa@i on

of an infection includes, for exanple, reducing the number of diagnoses of
the inf ecti@haﬁ'??cﬁ”tﬂ?agé(taéwpﬁ%ﬁcdgggﬁ'"%rsg]lfrs an untreated control
popul ati on, and/or 25 delaying the onset of synptons of the infection in a

treated popul ation versus an untreated control popul ation. Prevention of
pai n i ncludes, foThewkamdiselvarcddscisedjherein meanscpieonsgounid ofdroramudas, inlM-iarad y

del ayi ng, pain sensations expetjenced py subjects i ategd p tion
versus an unPhRERAcuY _r_B‘fc_"B@b af oﬂ;.J B¢ uf‘ér?rf"@ﬁ@hfagt iﬁqasﬂﬁ.’éjg%
herein ingl udesedifiss bNRisRitidIOBoREnSHRPIMESPLRAePIn tik érySial labticeor Aagiiiablet y
(such as cell prolrferation) as well as the enhancenent of a function or
activity. 18 sdlveyt i2@hgsiologically tolerable at the dosage administered. Examples of suitable
solvents are ethanol, water and the like. When water is the solvent, the molecule is

referred to as a “hydrate™,

20 The term an “effective amount” or a “s;'ufﬁcicnt amount “ of an agent as used
herein is that amount sufficient to effect beneficial or desired results, including
clinical results, and, as such, an “effective amount” depends upon the context in
which it is being applied and would be understood by a person skilled in the art. For
example, in the context of administering an agent that modulates cell proliferation,

25  an effective amount of an agent is, for example, an amount sufficient to achieve such
a modulation in cell proliferation as compared to the response obtained without

administration of the agent.

As used herein, and as well understood in the art, “treatment” is an approach
30 for obtaining beneficial or desired results, including clinical results, Beneficial or
| desired clinical results can include, but are not limited to, alleviation or amelioration

of one or more symptoms or conditions, diminishment of extent of disease,



8 To "inhibit" or "suppress" or "reduce" a function or activity, such as
cancer cell proliferation is to reduce the function or actiy

conpared to otherwi se sane conditions except for a condition or” paraneter
of interest, or alternatively, as 5 conpared to another conditions. To
"enhance" or "increase" a function or activity, such as cell proliferation,
is to increase the function or activity When conpared to ot herw se sane
condi tions sabibptd fier, @t ca@ngkntrighstace op disamse! preverdtingnspreasof disease. delay

alternatively, as, conpared to 1Q another conditjons e term"ani mal" as
used her ej n YL T r}ﬁraeamgﬁgﬂ%ﬁ IOFRt{oRear pauiaﬁaaamerfiiﬁfaa? ﬁ'ﬁt%ﬁﬂ‘én.

The ani nal uraféfywacel :BAF[%Xd o ta_t‘agft@rrhmheﬁ ﬁgtl:établgs &S%d@ﬁfF DIe. des

i ncludes a a conmpoun a ce

in vivo, ex ‘ermnwnd’ ¢an alsd mea:apimlamgmg ainvmal aérmlbmdrtd etprotededundedllif as
used herein includes any cell type that is causitive or involved in a

di sease of CHAEFLCIYAS HR#MAAbrein it is desirable to 20 nodul ate, enhance or
inhibit proliferation of the abnormal cell to treat the disease or
condition. IL Conpounds of the Invention Conpounds are provided which may

be used to nodul atRaldsing” pr disedserartdisorder Azadisthatdie ¢entcaniporundiesinatie be
useful in treating cell proliferative diseases such as _ cancer. 4}3’6 July

2006 9 Accorﬁlwlwaml#étaﬁpé%@ﬁta fAisoeder isna gissoseadiatecergplssisasd gnd rtl'ﬂ]Fa l,

and salts, f and
R3 are each |n epen (r)’{r?é% te%‘gg i‘iﬁ‘ggtﬁaedﬁ 5?%@?&% of tr%grr%r})ﬁe NH2,
NH- C1. 6akky| disowder. . 6al kyl )(C| 6a| kyl), SH, 10 S-G. 6a| kyl , NOZ OCF3 and

halo; R4 is unsubstituted Ar, or Ar substituted with 1-4 substituents,
i ndependent | y

The term "prevention" is art-recognized, and when used in relation to a

condition. such as a local recurrence (e.g., pain), a disease such as cancer, a
syndrome complex such as heart failure or any other medical condition, is well

15 understood in the art, and includes administration of a composition which reduces
the frequency of, or delays the onset of, symptoms of a medical condition in a
subject relative to a subject which does not receive the composition. Thus,
prevention of cancer includes, for example, reducing the number of detectable
cancerous growths in a population of patients receiving a prophyiactic treatment

20 relative to an untreated control population, and/or delaying the appearance of
detectable cancerous growths in a treated population versus an untreated control
population, e.g., by a statistically and/or clinically significant amount. Prevention of

an infection includes, for example, reducing the number of diagnoses of the
infection in a treated population versus an untreated control population, and/or

25 delaying the onset of symptoms of the infection in a treated population versus an
untreated control population. Prevention of pain includes, for example, reducing the
frequency of, or alternatively delaying, pain sensations experienced by subjects in a

treated population versus an untreated control population.

30 The term "modulate” as used herein includes the inhibition or suppression of
a function or activity (such as cell proliferation) as well as the enhancement of a

function or activity.



selected fromC, . 6al kyl, Ci 4al koxy and halo; X is selected from (CH2CH20)"
and (CH2),,, and n = 1-3. 15 In enbodiments of the inventiofgy lﬂ?@&pnds of
Formula | are those in which R, R2 and R3 are each independentiy sel ected
fromH OH Cl.6al kyl, Cl.6al koxy, NH2, NH C, . 6a%yl ,

N(C _6al kyl ) (G . 6al kyI ), SH, S-CG 6al kyI , NO2, CF3, OCF3 and halo. In
preferred enbodinents, R, R2 and R3 aregeach independently selected from
20 H, OH, C Aalkyl, C, 4al koxy, NH2, NH Cl Aal kyl, N(Cl4al kyl)(C,. 4al kyl),
NO2, CF3, OCF3 and halo. In nore preferred errbodr ment s, R', R2 and R3 are
each i ndependent Ty “smﬂtbrt’f ed“a‘urpprtﬁﬂ-l orGHedueera, fungtivn CM(&EHS t. axbl apeencern t he

nost preferr od men each, in endent | sel ect ed
Mo 1 o ailioalieration Hi tefute BedBninn e s id nah T OaREATER & AesS

conpounds  of d;F A Batftibns N&epﬁrola a%nuﬁmﬁror da'f‘arﬁét@rf &f rneereﬁrr&oairwma’rrv%rv R¢ is
unsubstituted Ar. Most preferably, is phenyl. 18 July 2006 10 "Furt her

enbodi menss admpdred toweothéraonditichude corrpounds of Formula | wherein X is
(CH2) 11. Preferably nis 1-3; nost preferably nis I. In a preferred
enbodi ment of the present i nvention, compounds of Fornmula | 5 include

those in which at o?f‘m'r?raas%]ﬁﬂfétla?’ ok actidity, @P&lﬁa@é@zf ﬁrroﬁl‘-ﬂra(ucﬂ{

| east two of R, le R4 1s Ar 'and n is 1-3.
present i nversttioancrahsnothprfumtdmgoraicnmpmdwd cofnpatadntol tahttrmmﬁmmqﬂdltlons

| vat d t t f: 10 0 0 O n-~R4 wh
e cach | nGBRERHLH yealER o PHRBRIeE o ees, BhAtsaltvdY cal ey,
NH G . 6al15yl an&lﬁgco@\ﬂitiﬁﬁk)(o 6al kyl), SH, S-Cl1 bal kyl, NO2, CF3, OCF3 and
15 hal o

The term “animal” as used herein includes all members of the animal

kingdom including human. The animal is preferably a human.

15 The term “a cell” as used herein includes a plurality of cells. Administering

a compound to a cell includes in vivo, ex vivo and in vitro administration.

The term “abnormal cell” as used herein includes any cell type that is
causitive or involved in a disease or condition and wherein it is desirable to
20 modulate, enhance or inhibit proliferation of the abnormal cell to treat the disease or

condition.

II. Compounds of the Invention
Compounds are provided which may be used to modulate cell proliferation.
25 As such the compounds may be useful in treating cell proliferative diseases such as

cancer.



= C, .balkyl; and n = 1-4. In enbodinments of the invention, conpounds of
Fornmula 11 are those in 20 which R, R2 and R3 are each indp%)ﬁﬁggméy
selected fromH OH Cl.6alkyl, C. 6al koxy, NH2, NH Cl.6al kyl
N(C . 6alkyl)(Cl.al kyl), SH, S-C.6alkyl, NO2, CF3, OCF3 and halo. In
preferred enbodi nents, R, R2 and R3 are_each independently selected from
H OH, Cl4al kyl, Cl4al koxy, NH2, NH Ct4a9ky| N( Cl4al kyl )(Ct 4al kyl ),
‘NO2, CF3, OCF3 and halo. In nore preferred embodi ment s, , R2 and R3 25

are each independent| | ected fram (
the nost prefer rg &‘BSE’ %P?se%'"vﬁmﬁnﬂO%ﬁFBmQﬁﬁw ﬁéé’?‘fﬁ%ﬂt’ﬁ\%
sel ected fragubl soifetsaltth ggt—gthg,goguly 2006 11 Further enbodi nments of the
i nvention include conpou ds of Formula Il wherein R4 is G .6alkyl. In
preferred enbodi nents, R4 is nethyl or ethyl. Most preferably, R4 nethyl.
5 Further enbodi nents of the invention incl udcorrpounds of Fornmula 11
wherein n in 1-4. Preferably, nis 2- 3 nost preferably, nis 3. In
speci fic enbodi ments of theRp a_cKnpqund of the invention
is: 10 2-Cyano-5-(4-hydroxy-3, 3 )OpentRa 2E, 4E—d| enoi ¢ aci d
benzyl ester (CRI X-38) 2-0‘49n
aci d benzyl ester (CRIX-39)
2- Cyano- 5- ( 3, 4- di hydr oxyphenyl ) - ta- Zé 4E-dienoic acid 2-[2-(2 15
met hoxyet“hoxy)et hoxy] ethyl ester (CRIV-42)
2- Cyano- 5- (4- hydr oxy- 3, 5- di net hoxyphenyl ) - pent a- 2E, 4E-di enoi ¢ acid 2-[2-(2-
nmet hoxyet hox%het hoxy] et hyl ester (CRIV-46); and
2- Cyano- 5- (4¥A§f&Fbxy- 3- net hoxyphenyl ) - pent-a- 2E, 4E- di enoi ¢ aci d benzyl ester
(CRIX-79) . 29 RGGAHH e é’ach%&p?ﬁ&%ﬂ?%ieﬂféﬂ@d@ﬂ @I—P‘G.QE&me%{Bﬂf of
Formula [Il, and salts, solvates or hydrates there

NH,, NH-Cl.ealkyl N(C,.calkyl}(C.salkyl), SH,

10 S-C.¢alkyl, NOs, CF3, OCF; and halo;
R? is unsubstituted Ar, or Ar substituted with 1-4 substituents, independently

selected from C,salkyl, Cy.salkoxy and halo;
X is selected from (CH;CH20)x and (CHy)y, and
n=1-3.
In embodiments of the invention, compounds of Formula I are those in which
R', R? and R? are each independently selected from H, OH, Cysalkyl, C salkoxy,
NH,, NH-C,.salkyl, N(C,salkyl)(C;4alkyl), SH, S-Cisalkyl, NO;, CF;, OCF; and
halo. In preferred embodiments, R', R? and R? are each independently selected from
20 H, OH, C,alkyl, C;alkoxy, NHj, NH-C,4alkyl, N(Ci4alkyl)(C;4alkyl), NOz; CFs,
OCF; and halo. In more preferred embodiments, R', R* and R’ are each
independently selected from H, OH, OCHs, NH2, N(CH;)2 and NO;. In the most
preferred embodiments, R', R? and R’ are each independently selected from H, OH
and OCH,.
25
Further embodiments of the invention include compounds of Formula [
wherein R* is Ar. In preferred embodiments, R' is unsubstituted Ar. Most

preferably, R* is phenyl.



O2R4 111 25 wherein R, R2 and R3 are each independently sel ected from H,
OH, G 4al kyl, C1.6al koxy, NH2, NH C .6al kyl, N(G . 6al kyl) (G 1:?6 g
S-C . 6al kyl, N2, CF3, OCF3 and halo; and 18 July 2006 12 4 se ect ed
from CL. 6al kyl , phenyl and pyridyl, wherein phenyl and pyridyl are
unsubstituted or substituted with 1-4 substi tuents, independently selected
fromC .6al kyl. G .6al koxy and hal o, l [ the provisos that when R and R3

are both H and R 1] e o] en
R 5 and R2 are o{tﬁe Hgégga'h{fklkgs%gn@gbﬁ "t“oﬁz ) Cﬁﬁj@ &flkb(l‘f@ds g% lV\,de
when R andvifeiare i@Hy)H Rraferibly nds Wmogepﬂeﬁerﬁlﬂ? nNﬁ ¢H3)2. In enbodi nents
of the invention, conpounds of Formula Ill are those in which R, R2 and

R3 are each |ndependently selected fromH OH G .6alkyl. G. 10 6al koxy,

ocF3 and hal o, hasilelErosshen A Brognc Hontih e P
i ndependent | Mclu&@ﬂﬂﬁé@ﬂuﬂ‘h"@iﬁtﬂbas@(ﬂne ot RAakxld RTIsAOHK tye pidferabiyht Geadpl Kyl ,
N( Cl4al kyl ) (G 4a§ 3 and halo. In nore preferred

embodi ment s, t“R'OinZRaﬂdd RéarEaOH wadh%lrr:mép@mﬂemli} sel ected fromH, OH,
OCH3, NH2, N(CHB)Z and NO2. In the 15 nost preferred enbodinents, R, R2
and R3 are each independently selected fromH  OH and OCH3. Furt her

enbodi ments of tie prRy&RtinOehtionChlgs & re @R dNEmgfundosMPbanlilal 11 aMdessisn R4
is selected from Cl. 6al kyl, phenyl and pyridyl, wherein phenyl and 20
pyridyl are whatasandthydestesthersabstituted with 1-4 substituents,

i ndepend 41t|y selected fromC, .6al kyl, G .6al koxy and hal o. In preferred
enbodi ments of the present invention, R4 is selected from CLAal kyl, phenyl
and pyridyl, wherein phenyl and pyridyl @e unsubstituted or substituted

Wi th 1-3 substituents ﬂdependent ly sel egjt ed al kyl, G . 4al koxy
and halo. In nore prefet% 3 9 R2 @é(é@gﬂ? g“2§4from CH3 and
substituted with 1-2

phenyl, wherein phenyl is |
substituents, independgty~se G . aal kyl, C, .4al koxy and hal o.
In the Il

wherein

R, R?, R’ are each independently selected from H, OH, Ciealkyl, Ci¢alkoxy, NH,,

NH-C, galkyl, N(Cy¢alkyl)(C,.salkyl), SH, S-C;alkyl, NO;, CF3, OCF; and
15 halo;
R*=C,alkyl; and
n=1-4,

- In embodiments of the invention, compounds of Formula Il are those in
20 which R', R? and R? are each independently selected from H, OH, Cysalky!, C,.
salkoxy, NH,;, NH-C,.alkyl, N(C,.salkyl)(Cisalkyl), SH, S-Cjgalkyl, NO;, CF;,
OCF; and halo. In preferred embodiments, R', R? and R? are each independently
selected from H, OH, Ciqalkyl, C,4alkoxy, NH;, NH-Ciqalkyl, N(Ci4alkyl)(C;.
aalkyl), NO,, CF;, OCF; and halo. [n more preferred embodiments, R', R? and R®
25 are each independently selected from H, OH, OCHj;, NH,, N(CHa)z and NO;. in the
most preferred embodiments, R', R? and R?are each independently selected from H,

OH and OCHj;.



nost preferred enbodi nent R4 is unsubstituted phenyl. In a preferred
enbodi nent of the present invention, conpounds of Fornmula 1 @%l%?ﬁ(l)é’de
those in which at least one of R, R2 and R3 is OR, nore pre%era y at

|l east two of R, R2 and R3 are OH, while R4 is selected fromunsubstituted
phenyl and 18 July 2006 13 phenyl substituted with 1-4 substituents,

i ndependently sel ected from C1. 6al kyl, dl.  eal koxy and halo. In specific
‘enbodi nents of thuethpr esdwidimente mfi t, inveetiaro ipdudedsompoumds o6 Kotwek ilbn

AT ) SRR AR PR e At o
et hoxyphenyll%régg l%‘f?ﬁnégl;vﬂi enenitrile (CRVIII1-34) 10

2- Benzenesul T onyl - 4-ni trophenyl) - pent a- 2E, 4E-di enenitrile (CRVIII-35)

5- (3, 4- D hydr oxyphenyl ) -2-(pyri di ne- 2-sul fonyl ) - pent a- 2E, 4E-di enenitrile

(CRVI11- 50) 2-(4-Chlorobenzenesul fonyl)-5-(3, 4-

i hydr oxyphenyl )-Fdﬁg‘tgé-?‘ﬁ?qépﬁmﬁ e#emet YWJF%"”{ @?31"?? cgmppugds of Formula II

5-(3, 4-Di hyd - 45 5 -PE, 4E-di enenitrile

CCRVI 11 - 52)?963'%@{]@““)4. PréfeRIbUenGs 435 M dsPprékeraig i &%

5- (3, 4- D hydr oxyphenyl ) - 2- et hanesul f onyl - pent a- 2E, 4E-di enenitrile

(CRVII1-53). The present, invention includes within i.ts scope praqdr of
s, pF e

the conpounds 20lMoSPRHEC| SHRAAMERS 9t thee REFSEM MNGBHOY BdF

functional derLy@ddes of a conpound of the invention which are readily
convertible Tnvivo into the conmpound fromwhich it is notionally derived.
Conventi emal procedures for the selection and preparation of suitable

prodrugs are_descri bed, for appl e, in "Design rpdrugs”. . .ed. . H '
Bundgaar o B-eenen-Cssonys S Befiosudheny Trrf foaErfetdiage b FiBE oo
forms of corrpoundg(;@fx,t;ihp i nvention, for exanple, compounds of the

i nvention | abel ed by I ncorporation within the structure aH or 14C or a

radi oacti ve hflyagess-SubtilydrakyphenyBeopentd-2 ENErdicatic ot idenpd esieg(CRRd8hds of
Lhe 1 nventi o | o 88 AAS S bl e 2ERREGEnl sl ROt | Pvent i on
15 methoxyethoxy)ethoxy] ethyl ester (CRIV-42)
2-Cyano-5-(4-hydroxy-3,5-dimethoxyphenyl)-penta-2E 4E-dienoic acid 2-[2-(2-
| methoxyethoxy)ethoxy]ethyl ester (CRIV-46); and

2-Cyano-5-(4-hydroxy-3-methoxyphenyl)-penta-2E,4E-dienoic acid benzyl ester

(CRIX-79).
20
Accordingly, the present invention provides compounds of Formula [II, and
salts, solvates or hydrates thereof:
R! N ASOR
R? CN
R’ Il
25

wherein

R', R? and R®are each independently selected from H, OH, Cy.calkyl, C.calkoxy,
NH;, NH-Cy.¢alkyl, N(C;salkyl)(Ci.salkyl), SH, S-Cisalkyl, NO,, CF3,
OCF; and halo; and



the invention can be prepared by processes anal ogous to those established
in the art. 18 July 2006 14 Therefore, conpounds of this inﬁeﬁaigocgay be
prepared by the reaction sequence shown in Schenme |I: 5 C02-X- hpounds
of the general Fornmula I or Il useful in the practice of this invention
can be prepared by Knoevenagel condensation of a, (3-unsaturated 10

al dehydes, such as ci nnamal dehyde or it42various aryl-substituted

honol ogues RY)s sclabddfr@f Gi-s8%aN ehemiland poridpl ndietedy pinyhandipyridye are
a-methyl ene group (VI). Simlar Knoevenagel condensations tj e&éFe‘g

yl i denemal ononi t rinsestisusedhen substititeday ify | driebstinenip odensaden

described in ar VI e F . Fle Py 1350) .
Use of a reagent ﬁé&ﬁ[ﬁ%’ Pbe‘ﬂ)ﬂ?&%ﬁgﬁﬂ"’ﬁ]ﬁ‘ @%)%ﬁgflssosrﬂel a%eergRby 3%)2
permts the pr epaa"r@bbtﬁfl-l otd Rbﬂinﬁlldﬂ@b‘huﬁtéd Eﬁéﬂ?ﬂ'@?ﬁs hbt H@G@l dr OCHyjesien R'

condensations may, for exafrn) ‘f)e carried out in a polar solvent, such as
ethanol, §n the mnéé{erwebotb ut B istinsubstisuted phese!, & Vie art HEseandswiben as

(e e e ORI G ¥ § KRk ol AU, 2 20 fo 100

Dependi ng on the reactivity of the starting reagents V and/or VI a 20
stronger base, such as piperidine, may also be used to effect the

condensati on reén:tehthﬁd"mﬁﬂp@ﬁrﬁh% imfention.neraponnds el eorautad Hedrg thyse in

A tro der VD dos MR 38 B ne bt dosard REnTE QM OHBIRA ARG g

strai ght {or vianéxp rmgdumm.ﬁmyl Ne@,rmn@:)(aggammﬁ SH, SRzMaraq,hmzoﬁFs,

substi tut ed ci nnama des can prepared ,fromthe correspagndi

comer ci al | yO&Faiandbale. aWPfe&!iwtmedeé@e&‘isnRacha% Ridre eagh,dgpen é'i‘t\‘/)es an
ol Gohyde, vabreref FRGH R Gyt SR NIR IRLETRE, iRy, |
2006 15  Schamgip NSYdH, 00 aad BISOn toke prefeared, entddiments, R', R and R’
are each independently selected from H, OH, OCHs, NH;, N(CHa3); and NQ,. [n the
15  most preferred embodiments, R, R? and R¥are each independently selected from H,
OH and OCH.

Further embodiments of the invention include compounds of Formula 1lI

‘wherein R is selected from Cjcalkyl, phenyl and pyridyl, wherein phenyl and

20  pyridyl are unsubstituted or substituted with 1-4 substituents, independently selected

from C,salkyl, Ciealkoxy and halo. In preferred embodiments of the present

invention, R* is selected from Cyalkyl, phenyl and pyridyl, wherein phenyl and

pyridyl are unsubstituted or substituted with 1-3 substituents, independently selected

from C.qalkyl, Ci4alkoxy and halo. In more preferred embodiiments, R* is selected

25 from CH; and phenyl, wherein phenyl is unsubstituted or substituted with 1-2

substituents, independently selected from Cj.4alkyl, C\4alkoxy and halo. In the
most preferred embodiment R* is unsubstituted phenyl.

In a preferred embodiment of the present invention, compounds of Formula 1
30  include those in which at least one of R', R* and R* is OH, more preferably at least
two of R', R? and R® are OH, while R* is selected from unsubstituted phenyl and



"-m~—~ 3 DIAL _ OCH VIl HO BDMSO HO" Va CHO Conpounds of Forrrul a V1l may be
prepared, for exanple, by condensing 5 cyanoacetic acid X w g, 60
appropriately substituted al cohol Xl under standard condit | ons

in Schenme 3. Schenme 3 10 COOH HO- X-R4 COO-X-R4 XI CN X CN VI R, R2, R3
substituents may be al so converted fromone functional group to another,
for exanple by known reduction of nitroi@ oups into anmino groups and the
further tramhtoylnabsaotednyioh didabibstinrhspigependsntloselbgted tiammm Cg galicel €, 0n of
15 hydroxy groups t al o groups. In sone cases the reactions outlined
above may hé@@ ?%a'b halBdi fied, for instance by use of protective groups,
to prevent side reactions due to reactive groups, such as reactive groups
attached as substituents. This may be achi eved by neans of 20 conventi onal
protecting gr oupsln dpecifiexempddimants defs thei presenit rinvdéMtioheche vompPomygssof the
Organi c Chemi stry Omie, J.FP.W Ed., Plenum Press, 1973 and |n G eene,
T.W and V\ﬂ[“ée”t‘P“dI‘ dei prot ect i ve Groups in Organl ¢ Synthesis", John
Wley & Sons, 1991. 25 .The formation of a desired conpound salt is

achi eved using standard techniques. For exanple, the neutral compound is

treated witrz-amzanésmlfbnylb%}md‘mairowﬁhmﬁb-@emmweﬂtﬂ disngnittile (ORVIEIBalt is
I sol at ed by f'Itratl é%ﬁ é‘ron or any other suitable nethod. 18 July
2006 16 The" %?Zﬁﬁ?%u gl S-{4hydiory-3o¥- dt%hwmnwﬂheew -AEAEdfspenttiilsn wi | i

vary dependi ng or(Cthﬁ”cmpound and the solvate. In general, solvates are
formed by
10 2-Benzenesulfonyl-5-(4-nitrophenyl)-penta-2E,4E-dienenitrile (CRVIII-35)

5-(3,4-Dihydroxyphenyl)-2-(pyridine-2-sulfonyl)-penta-2E,4E-dienenitrile (CRVIII-
50)
2-(4-Chiorobenzenesulifonyl)-5-(3,4-dihydroxyphenyl)-penta-2E,4E-dienenitrile
(CRVIII-51)
15 5-(3,4-Dihydroxyphenyl)-2-(toluene-4-sulfonyl)-penta-2E,4 E-dienenitrile (CRVIII-
52); and
5+(3,4-Dihydroxyphenyl)-2-methanesulfonyl-penta-2E,4E-dienenitrile (CRVIII-53).

The present invention includes within its scope prodrugs of the compounds
20 of the invention. In general, such prodrugs will be functional derivatives of a
compound of the invention which are readily convertible in vivo into the compound
from which it is notionally derived. Conventional procedures for the selection and
preparation of suitable prodrugs are described, for example, in “Design of Prodrugs”
ed. H. Bundgaard, Elsevier, 1985.
25
The present invention includes radiolabeled forms of compounds of the
invention, for example, compounds of the invention labeled by incorporation within

the structure *H or '“C or a radioactive halogen such as "I,

30 III. Methods of Preparing Compounds of the Invention
In accordance with another aspect of the present invention, the compounds of

the invention can be prepared by processes analogous to those established in the art.



di ssolving the conpound in the appropriate solvent and isolating the

sol vate by cooling or using an antisolvent. The solvate is igﬂhggb@y dried
or azeotroped under 5 anbient conditions. Prodrugs of the conpounds of the
invention may be conventional esters fornmed with availabl e hydroxy, am no
or carboxyl group. For exanple, when R, R2 or R3is OHin a conmpound as
described herein it may be acylated usinggan activated 10 acid in the
presence of ‘Phep@fele, ARthoARE] SNMIY dventiod ARAYIbeSRENABA bly&h& reachBn 3&dunce
chloride in pyridine). Some commopn esters which have been utilized as
prodrugs ar eéhpwenplSchemedr s, aliphatic (CB-C24) esters, acyl oxymet hyl
esters, carbamates and am no acid esters. 15 A radi ol abel ed conpound of
the invention may be prepared using s%agdard nmet hods known in the art. For
exanple, tritiummay be incorporated Ph gmg 1 conpound of the invention
usi ng stahdard techniques, for exanple by hydrogenation of a suitable
precursor to a conpound of_ the inveEpﬁﬁﬁﬁhsing tritiumgas and a catal yst.

Alternatively, & sgrfoupd BEAHR infention egnt aini ngsr adi-gact togeri odo 20
may be prepared fr correspondéng¥tri al k i
or tributylti ”2,: - at i ve using standard iod on condi t}ons, such as
[1251] sodium ’iodide in ¥he presence of citoragine-T,jn a suitable

sol vent, such as dinethylformamide. The trialkyltin conpound nay be
prepared fromthe correspondi ng non-radioactivethal o, suitably iodo,
conpound usi ng standard 25 pal |l adium catal yzed stannyl ati on conditions, for
exanpl e hexanet hy Cdiipblindsnof iR gétePACRGfuM 1L&L 12l ! MBEFPALRROSPIHiISE)
pall adium (0) in an inert solvent, such as dioxane, and at el evated

t enper at ur esinventiaralrag 56- peParal by Khisessnage Thendensationt of netriseturated | udes

|1 ft d th ab , _inelydi, [ '
her apeut? c HETHGES SO 2 SHIBTAEBHE Pofs NanoIsAD hithebired Rmblogis0B. 17
rapeut?c HBBILICOHL® PRI e S aleguec
(i agnost | ¢ sk - EL dyertdholid faffe anfly BEhah Rl gkl (Sfimif

present i nveKhoeRnagelVisiriRnaitiond hethg glidemandladdnigileclat acsiver elmétByirhé on
conprising adm nistering an effective anount of a conpound of the 1nvention
to a cel | orgranp gamponenigwagretdessrisd inpreviewdll freeman. ChareRéwS80.Hi%des a

P. 329-350). Use of a reagent analogous to VI wherein the CO;X is replaced by SO,

15 permits the preparation of compounds of Formulae Il and 1V. These condensations
majf, for example, be carried out in a polar solvent, such as ethanol, in the presence
of catalytic amounts of a weak base, such as B-alanine. Reaction temperatures may
be in the range of 20 to 100 °C, depending on the stability of the materials used in
the condensation. Depending on the reactivity of the starting reagents V and/or VI a

20 stronger base, such as piperidine, may also be used to effect the condensation

reaction.

Compounds of Formula V may be commercially available, such as
cinnamaldehyde, and its 3,5-dimethoxy-4-hydroxy and 4-nitro derivatives. Other
25 compounds of Formula V may be prepared using straightforward procedures. For
example, various R', R, R3-hydroxy substituted cinnamaldehydes can be prepared
from the corresponding commercially available aryl substituted cinnamic acids.
Scheme 2 gives an example of the preparation of 3,4-dihydroxycinnamaldehyde
(caffeic aldehyde, Va) starting from 3,4-dihydroxycinnamic acid (VII).
30



met hod of inhibiting cell proliferation conprising adm nistering an
effective ampunt of a conpound of the invention to a cell ofg gl 61N
need thereof. In particular, the nethod of the invention is useful In
inhibiting the proliferation of abnormal but not to normal cells. As stated
her ei nabove, abnormal cells include any type of cell that is causative of
or involved in a disease or condition ant® wherein it is desirable to

nmodul ate or inhibit the proliferation ofSehgmeabnormal cell to treat the

di sease or condition. 15 The conpounds of the invention rmay be very

effective at k||||ng cancer Gekl s while at the sa| t|rre not killing
normal cel | s &hd the BOH e EVERt Ulnod ) eg€nt s.
Accordingly, in r{jxp,odl ment; "t he pr i nvention prf es a nethod of

inhibiting theoprofiferati on of &DwS m nystering an
effective amount of a conmpoupnd of the invention to,a cell or aninmal 20 in
need t her eof . Theerle%ms ofnkrmula Y 1amay berprepated for g¥amale. bycenndensiee or
conposi ti ifm.0 r n cel |
prolifer %)I o%tdn%a{r%g ll‘é%\g g};tgc{eﬂf Cpgﬁpr a?elwgétgﬁt%d Aledor )@Pkej}s{%éﬁtgéﬁry\?gdnt i on
further i ndondang, assbowf\ i@ Sclempo3ind or a conposition of the invention to
prepare a nedicanent to nodul ate, preferably inhibit, cell proliferation,
preferably cancer cell 25 proliferation. The cancer cell that can be
treated with a conpound of the inventigQpe,mp8Y be any type of cancer

i ncluding, but not limted to, henmatopol elPl ¢ malignancies, such as

| eukem a. 18 July 2006 18 I.n a specific enbodi nent, the present invention
provides a nmethod of inhibiting the prollgeratlon of a cell, conprising
admini stering to a cel L-6POHni nal i n H&@eB t hereof, a GE9-¥RY ve anount of
a conmpound sel ected fffom 5
2- Cyano- 5- (4- hydr oxy43, 5- di.net hoxyphenyd) penta 2E, BE- di enoi ¢ aci d benzyl
ester . (CRIX-38); 2- noxs (3, 4-di hydroxyphenyl) t a-¢f, 4E-di enoic acid
benzyl e3fer (CR X- .10

2- cyano- 5- (3, 4- di hydr oxyphenyl ) - pent a- 2E, 4E—di enoic acid 2-[2-(2-

met hoxyet hoxy) et hoxyl], etshy ester (CR1V-4

2- Cyano- 5- ( 4- hydr BxyR’3 R3 bﬁﬁprwebmlyo 9@%%6&%@%9&%%%%%%3@“2 0o (2

another, for example by known reduction of nitro groups into amino groups and the

further transformation into dialkylamino groups, or by known conversion of

15 hydroxy groups to halo groups.

In some -cases the reactions outlined above may have to be modified, for
instance by use of protective groups, to prevent side reactions due 1o reactive groups,
such as reactive groups attached as substituents. This may be achieved by means of

20 conventional protecting groups, for example as described in “Protective Groups in
Organic Chemistry” McOmie, .F.W, Ed., Plenum Press, 1973 and in Greene, T.W.
and Wuts, P.G.M., “Protective Groups in Organic Synthesis”, John Wiley & Sons,
1991.

25 ‘The formation of a desired compound salt is achieved using standard
techniques. For example, the neutral compound is treated with an acid or base in a
suitable solvent and the formed salt is isolated by filtration, extraction or any other

suitable method.



met hoxyet hoxy) et hoxy] et hyl ester (CRIV-46);

2- Cyano- 5- (4- hydr oxy- 3- net hoxyphenyl ) - pent a- 2E, 4E- di enoi ¢ acj ester

15 {CR X.79) 1 61§ 98Y8

2- Benzenesul f onyl - 5- (3, 4- di hydr oxyphenyl ) - pent a- 2E, 4E-di enenitrile

(CRVI11-33) 2-Benzenesu

| f onyl - 5- (4- hydr oxy- 3, 5- di net hoxyphenyl )tgent a- 2E, 4 E-di enenitrile

E gl Il - 343 gbBeﬁZI%”I%Mh:ftMﬂYhF Solfvdteni ofT thp heydoune if achd Bnddntibnenenivary | e
111-35

5- (3, 4- Di hydicpsgding i Shexompaund and-the solvateny In genaitla solvater-age Eereredehy | e

(CRVINI- 50),.2-(4- ) . ) . ‘

| or obenzenesqfu%f’ gvﬂwc?b%_c? @,pﬂw(lfll ﬁr}ép%f%rﬁgﬂi’/t!e)s-orb'eeﬁf a?-“ﬂé?ﬁ'é‘-"&% élﬁeeﬁ?lf" i '%Y

(CRVIT1-5 | choling or using an antisolvent. The solvate is typically dried or azeotroped under

5- (3, 4- Di hydroxyphenyl )-2-(tol uene-4-sul fonyl)-pent a-2E, 4E-di enenitrile

(CRVI | | - 25 apmyientpggditions. .

5- (3, 4- D hydr oxyphenyl ) - 2- et hanesul f onyl - pent a- 2E, 4E-di enenitrile

(CRVI11-53). The conmpounds as set forth herein may be effective as ex vivo

purging agents. PRHnRK of R EsHipAinds It theNinv&fionSmARYbed o RARNRY dsfeddn a

pati ent andeurged.30 ex vivo with a conpound of the invention. Such a

pur gi ng shoubened Mithtavailalde hpdneny amipe oF Farboxuylignoums eFdrexamiple: whea R n

normal cells_ijit.a After purgin t.h treated cell g can be washe nd
el it oduced s A pPmeRUR AL eseri R iR TRey RS ac o B Mo i af AE1Eed
conpoundsg ofackdim ih8\Reehedlof #basEpasd StiaHaIIG Sinl inétt GblvEm (@l Qi ARNHIGride
determ ned usi ng standard assays known to hose skilled in the art.

Exanpl es of inlpyoiding)| pomesionireeraesterg vduch baverheen dilined agypradrugsare piesyt ous

G sor ders andiegs g e (CEER TR R loholiel Bk Ra i A el

cells that ausgs.proliferate in angi ogenesis, and eosinophils that
over-proliferate in allergy-related conditions. To assay for efficacy in
nodul ating cell proliferation, the cells may be cultured in the presence

o ot e L5 CoRU e K e 5 8 e

conmpound(s) on the pr era s can conpar ed

to the 10 phethbienaiowanimithd he. cdok Sexampld)etridiiaenesy bk inberpotigbumd. a The
conpounds of the invention nay be tyrosine kinase nodul ators and .
therefore, usRaundefhrinvartiongsing sandaed techriguesafariexpmple bikydiogengtiome

I nhi bition of¢ 5 syjtable precursor to a compound of the invention using tritium gas and a
catalys't. Alternatively, a compound of the invention containing radioactive iodo

20 may be prepared from the corresponding trialkyltin (suitably trimethyltin or
tributyltin) derivative using standard iodination conditions, such as ['*I] sodium

iodide in the presence of chloramine-T in a suitable solvent, such as
dimethylformamide. The trialkyltin compound may be prepared from the

corresponding non-radioactive halo, suitably iodo, compound using standard

25 palladium-catalyzed stannylation conditions, for example hexamethylditin in the

presence of tetrakis(triphenylphosphine) palladium (0) in an inert solvent, such as

dioxane, and at elevated temperatures, suitably 50-100 °C,

IV. Uses
30 The present invention includes all uses of the compounds as set forth above,

including their use in therapeutic methods and compositions for modulating cell



tyrosi ne kinase activity, for the treatnent of various conditions such as
all 15 proliferative disorders as nentioned above. According{ hﬂ#?ﬁb
invention provides a nethod of nodul ating tyrosi ne ki nase activ y’%y

adm ni steriing an effective amount of a conmpound as set forth herein to a
cell or animal in need thereof. In a further aspect, the invention

provi des a nethod of inhibiting tyrosind7ki nase activity by admnistering
an ef f ecti verdiferatibn Oprefersidyatibiting ceti girofi fekdtionh eivedri wsetin diagredstic @gsay20
animal in need thereof. While the conpounds of the invention nmay act by
nodul ati ng 894 diiseids fessarch i2als.vity, one of skill in the art wll

appreci ate that other nodes or nechanisns of action for the conpounds of
the invention are possible. 25 The conpounds as set forth herein are
preferably fornullat®@ dspédd, thppréstRE Biveht@ pRAMGRES ethod foomalilatinigsdetiat i on
to human subjects in a biologically conpatible formsuitable for

adni ni st 5at ipodiferatien compaisingr admmigisieringnara ptfedtive ampettof a coappdsahthe

i nvention provi r j Pt [,.Si ound
of the i mveltNBHoT A0 aa iy FnesdaPeahi ERArABRR e Eudtn giSviRRRIIT
2006 20 ThenesthedPesinhibitiveg €irdliferatibnl dben i RIACAIRNAIs@iringlum dfficding amousan be
prepared by known nethods for the preparation of pharmaceutically

accept abl e” @baosinorad of therinvantionto hech anenimsad ér eeeditbereah; bicpasticaye het hat

W th o phar MG b §terhish i o Cip ARBRY B oy ERRBh DERoh BULht ©

describefh fRimakeB! s stireRBsieigibove, abhbmidIReRs inchitle an$aypnofsell that is
(Rem ngton's Pharmaceutical Sciences, Mack Publishing Conpany,  Easton,

Pa., USA 1988ysativn afhersinyglyed in @andiseasgperseandien antkMigeein 4t bedesirble to

excl usively, Lution f e C .n i ali j re
phar maceut i ﬂ?@%c@e‘%{‘ gt%tl E‘Q\/perﬁﬁ%%g&o&mﬁ ﬁ%ﬁb'?@?t g%\igqggmag?l?\égggfﬁgcbﬁ?f ered
10 sol uti ongoniitiona suitable pH and iso-osnotic with the physi ol ogi cal
fluids. The conpounds as set forth herein may be used in the formof the
free base, in the formof salts, solvates and as hydrates. Al forns are

within the scope -ff, 54;,3%]({&"?%%&3&%3% 6h GhAAH &érf@%f?étmsat@ginggaftﬁﬁg eg.gﬁ ?nd

pI’OVi de d nore conven or use;y I n practice,

form i nher enthife anthgnasd timeswt Killingendoaak ctldy and therefors imay bhicwdvesaly be

used to prepare the acid addition salts |nclude prefer apll y ) .
useful anti-cancer agents. Accordingly, in one embodiment, the ‘present invention

provides a method of inhibiting the proliferation of a cancer cell comprising
administering an effective amount of a compound of the invention to a cell or animal
20 in need thereof. The present invention also includes a use of a compound or
composition of the invention in order to modulate, preferably inhibit, cell
proliferation, preferably cancer cell proliferation. The present invention further
includes a use of a compound or a composition of the invention to prepare a
medicament to modulate, preferably inhibit, cell proliferation, preferably cancer cell
25 proliferation. The cancer cell that can be treated with a compound of the invention
may be any type of cancer including, but not limited to, hematopoietic malignancies,

such as leukemia.



t hose which produce, when conbined with the free base, pharnmaceutically
acceptable salts, that is, salts whose anions are non-toxic L@Jﬁl?%@@i mal
organismin pharmaceutical doses of the salts, so that the benheficlal
properties inherent in the 20 free base are not vitiated by side effects
ascribable to the anions. Al though pharnmaceutically acceptable salts of
the basic conpounds are preferred, all ac{gl addition salts are useful as
sources of the free base formeven if the particular salt per se is
desired only as an internediate product as, for exanple, when the salt is
formed only for thae puspodes embopimment,i cat peRenihvestgst idrbGdtd QN metHodnBen it
is used as 25 .int rme%l ate in preﬁari ng .a pharmaceutically acceptable
salt by ion éﬁ@ﬁﬁﬁ@eﬁ‘e Hemtioa o amslly pempiising adminiserdeg tapicell snhnimahin hi n
t he scope of i i el AV [ t he foll ow ng acids;
m neral aci dsrkgﬁ(t:mé?éa/t(gp%‘;g@%déﬁfég%?ngé%?&ggﬁmIS?@F{eg?gcﬁ"d, phosphoric acid
and sul famd c acid; and organic acids such as acetic acid, citric acid,

| actic acid, tartaric acid, malonic acid, nethanesulfonic acid, 18 July
2006 21 et ha?ﬁéﬁﬁ%ﬁf‘dwétqw;lB@rﬁ@h@wmowowear@f?cﬁﬂﬁ-ddmmmcééuexizmh'esrenaci d,
cyc | ohexyl sul fai(@mg(@g)ld, quinic acid, and the like. In accordance with
t he nmet hods of the inventTon, the described conpounds or 5 salts or

sol vat es t hereGanta§-(bd-ditiydrokgitengl-pentas MaKE idieHoid &cid byl ebtér @RIXQr N
dependi ng on the sfﬂlh'e(:t ed route of adm nistration, as will be understood by
those skilled in e art. The conpositions of the invention may be
adm ni st eqed .07 4. 1 > 144 $4 kstion includes
T avenols, 3 e Ch - RYURSLBhEI KperltE DENERho R HEILY A
transepithelial, mrmasthbxyatiixydgthoxydrery estentIRiIVh4ZRI, 10 rectal and topical

nodes of adm néstraéi %pg]a Par e é_eral adm ni stration may be by continuous
i nfusi on overt-aYUR-&&F-bydixyr hérdynethpxphenyli-paptaiut Bliansic 20id @2i@n or a
salt or solvate t TRk Fahetehed, for exanple, with an
inert diluent or v?nﬁ%tﬁgg% asﬁﬁhﬁéﬁh‘e‘yl&#’%@ﬂgﬁh 15 or it may be

encl osed in Ra€yarer5{dhydeixgtI-mptioypleny hRsnte3E, 4Brdibtoisayiditened Beessed
into tablie%s, or ithJ%y_&B]g incorporated directly with the food of the diet.
For oral herapeLf fc/atm ni stration, the conpound of the invention nay be

B i S e S e DR
and the | i ke.2-Benzenesulfonyl-5-(4-hydroxy-3,5-dimethoxyphenyl)-penta-2E,4 E-dienenitrile
(CRVII1-34)
2-Benzenesulfonyl-5-(4-nitrophenyl)-penta-2E,4E-dienenitrile (CRVIII-35)
20 5-(3,4-Dihydroxyphenyl)-2-(pyridine-2-sulfonyl)-penta-2E,4E-dienenitrile (CRVIII-
50)
2-{4-Chlorobenzenesulfonyl)-5-(3,4-dihydroxypheny!)-penta-2E,4E-dienenitrile
(CRVIII-51)
5-(3,4-Dihydroxyphenyl)-2-(toluene-4-sulfonyl)-penta-2E,4E-dienenitrile (CRVIII-
25 52); and

5+3,4-Dihydroxyphenyl)-2-methanesulfonyl-penta-2E,4E-dienenitrile (CRVIII-53).

The compounds as set forth herein may be effective as ex vivo purging
agents. For ex vivo administration, cells may be removed from a patient and purged
30  ex vivo with a compound of the invention. Such a purging should kill the
abnormally proliferating cells while leaving normal cells intact. After purging, the
treated cells can be washed and reintroduced into the patient.



20 A conpound of the invention may al so be adm nistered parenterally or

i ntraperitoneally. Solutions of a conpound of the invention ?Ssll.gy%@@ base
or pharmacol ogically acceptable salt or solvate can be prepared’ in water
suitably mxed with a surfactant such as hydroxypropyl cel | ul ose.

Di spersions can also be 25 prepared in glycerol, liquid polyethyl ene

gl ycols, DMSO and m xtures thereof with " wi t hout al cohol, and in oils.
-Under ordinary caonditiqgns of_ storage a&ﬁ use, these K preparations contain a
preservative to p?'@vé’ﬁf“"t%eorglﬂlﬁ/\/tcﬁg'@fi’” Scr“ioﬂ@ar‘ﬂ‘@ﬁﬂ?“ﬁ“p%’%ﬁ“ﬁ%i‘qu?'ed in

the art m“!ﬂol‘fféﬁi’f’totﬂgﬂgaﬁt%s&?&% SR a%&r&%gﬁzgé &hb9R%o tho@@@b(?l@%ﬁ’?ﬁél t abl e

procedures dnd i ngredi or the s€lection and preparation o

f or nul at i onsirarExaiesies obsthorrhally poodifapating dalls RectudigmalipmanPbacamerus celds

Sci ences (1990 - 18th edition) and in The United States Pharnacopei a:, The
Nati onal Forafivel s el sveh REe§ISthal cxsiaprofiferaiggn,. autaimyyne disprgerspandrpe
phar maceuyti ¢ i for inj: e ri us
Cor it one ortri S naH ity aplheli BN ol BES A5, SH koAl AP
prepar at i on akiogehéyis, lapd icosincitakl tRateketprodiferary indillRAB«-&izved codditialsl Toases
the formnust be sterile and nust be fluid to the extent thaf easy
syringabi | i tagsayxfostedticasy TR enedulastng el pielitesationg thencells aax bengyityed in the
adm ni stere Loal | .a j. N4.C | Lan:w thphar uf. ¢ |y
accept abl e a{%ér%f]ggrls&ngg?noét Jé@@é’%@?b‘ﬁ?e%gb%g@{r’@?@# oafhl'dvﬁﬁcﬁﬁi&g Ic)llfrel?lzelr m ned
by the sol ubjomgoynafs)l oahthenpesiferasbn o€ tif céllrecancosmpssapet, amhosmparedud eheof

adm ni stration_ and, st ard. pharmaceutical practice. 10 The dosage of the
conmpound®® arR!PB&“E s'ﬁ??‘ghs!“ r%é@ncp&??lpp tmrquRdcan  vary depending on
many factors such as the pharmacodynanm c properties of the conpound, the
node of adm nistration, the age, health and wei ght of the recipient, the

nature and ext entfhefcdnpounysiotf dhe intentioh rmay drectyrading kinase aaddutatorsaardi t he
type 15 of c&gc[}urent treat and the. clearapce rate. 0

conpound i n WREetorsn bRl Bamting e Bas agRit) TEAH e wbibion o
2s cet fort nOTSTR Nifds8! SURRGEIG: (RERGuAENC BF FIPIOUS SRl aicag o nes
that mayide pdlifesttive disordersudsrmentioned abovengAccortdingly, the invention provides a
method of modulating tyrosine kinase activity by administering an effective amount
of a compound as set forth herein to a cell or animal in need thereof. In a further
aspect, the invention provides a method of inhibiting tyrosine kinase activity by
administering an effective amount of a compound as set forth herein to a cell or

20 animal in need thereof.

While the compounds of the invention may act by modulating tyrosine kinase
activity, one of skill in the art will appreciate that other modes or mechanisms of
action for the compounds of the invention are possible.

25
The compounds as set forth herein are preferably formulated into
pharmaceutical compositions for administration to human subjects in a biologicaily
compatible form suitable for administration in vive. Accordingly, in another aspect,
the present invention provides a pharmaceutical composition comprising a

30 compound of the invention in admixture with a suitable diluent or carrier.



clinical response. 20 The conpounds as set forth herein nmay be used al one
or in conbination with other agents that nodul ate tyrosine fgp%ggoggtivity
or in conbination with other types of treatnment (which may or y not

nodul ate tyrosi ne kinase activity) for cell proliferative disorders.
Agents known in the art that inhibit tyrosine kinase activity 25 include,
but are not limted to, antisense nucleig.acid and ri bozynmes targeted to

nucl ei c acid encadi ng a receptor tyrosi ne“ki nase, antibodies able to
nodul ate tyrosi nEYKGITROSILRE CONtB R Ingige spmppurdsaltherimveriigrecanfeoreptedi nase

5773, 476, U 87338 BOEE R nrBRatdh oliuneichy il dmsiplitiolistss o
18 July 2006 wadch ¢an beladrintgtertd 16 bebjediq) \sachingiit iaf REFct e RpEiv b thesRsive t he
conmpounds as set forth herein are also useful in diagnostic assays

screeni ng as$8#PANERdS £8 hich MEXSHE switls a) phasmagpusiselly: ageapiable tvehicle.

d ' I L d Vi tectiing a
col T br or P oS aftatle CUtibE i B Hp Cimple i, i pgten 30 PR e 02,
forth hereinSeryicdie (Resimgtabe! Pledmeasutibsl Scidpeéor Mladks Pﬁblmmoﬁ aDémpany,
|

contacted with a popul ation of cells. The presence of the radiol abelled
conpound on Eesfenc Ep. SURdy 19870 ¢ Sre this casis, gheicompesitipnge inpluds, dalbeit 1ot| n

i : . h. h i1 d
dent 1y ot hertaseldl SATRRLTOR 88, SRedBE: "oy SRR ol SF) homere

ki nase acti vipharmaclstidatig e aceeptabieolvehicldie o ot sardl doftinedlv ent bofferd@y be
used in receptor, binding A assays and assays to study the |localization of

t yr osi ne 1Ri naclgtony witg 3 sHitapie aésﬂ,ndt%osmgwrfbmswéggl%al dyidse

radi ol abell ed. The follow ng non-limting exanples are illustrative of the
present invention: Exanples 20 Materials and Methods for Exanples 1-5 'H

NVR spectra were dheaonpdunds @& s¢afortnhddeintivay B ugdspeiod foomedothe fiteeHafe, Mz
' acetone: AQ He form of salts, Sofvates and a8 hydrates. All forms aré within the Soe of the
invention. Acid addition salts may be formed and provfde a more convenient form
15 for use; in practice; use of the salt form inherently amounts to use of the base form.
The acids which can be used to prepare the acid addition salts include preferably
those which produce, when combined with the free base, pharmaceutically
acceptable salts, that is, salts whose anions are non-toxic to the animal organism in
pharmaceutical doses of the salts, so that the beneficial properties inherent in the
20 free base are not vitiated by side effects ascribable to the anions. Although
pharmaceutically acceptable salts of the basic compounds are preferred, all acid
addition salts are useful as sources of the free base form even if the particular salt
per se is desired only as an intermediate product as, for example, when the salt is
formed only for the purposes of purification and identification, or when it is used as
25 an intermediate in preparing a pharmaceutically acceptable salt by ion exchange

procedures.

Pharmaceutically acceptable salts within the scope of the invention include
those derived from the following acids; mineral acids such as hydrochloric acid,
30 sulfuric acid, phosphoric acid and sulfamic acid; and organic acids such as acetic

acid, citric acid, lactic acid, tartaric acid, malonic acid, methanesulfonic acid,



spectra were acquired on an APl I11+ triple quadrupol e mass spectroneter
(PE Sciex, Thornhill, Canada). Sanples were directly introdyé:mylz%@ t he
el ectrospray 25 ioni zation source usi ng an HPLC punp. Thin |a

chromat ogr aphy was perforned wth UV-254 al um num backed TLC sheets of
0.25 mm thickness (Kieselgel 60 F254, Merck, Germany). HPLC chromat ograns
and UV spectra were obtained on a nodel !1300 | i qui d chromat ograph (Waters,

USA) with a ) PDA,dgt ec ectra f t he ,conpoynds were
recorded from Zg Su?%ﬁlézoo ﬁﬁ?l n tsbtgﬁ%)c"eUYtof I‘?\C' 30 SHtlvengsylionic obtagithed i n

the nobi | e phadehdéxylsufamic sdieyquvit acigl afdPfe fikem t he col um. The col um was
5 pm Zorbax SB-CN (Agilent Technol ogies, USA). G adient separations were
conducted using the following buffers: (A 0.1% H3P04 18 July 2006 24 in

el oyet:  20% of TREEE i M uod b k¥Rt s8¢ Rseribre Fhmmmandayr
linearly 5i neal@asi pgjvatee tl&@édfemnfgﬁ éﬁmhﬁ@er@&'f&%lrgﬁlf{nrtqmggaﬁ Wogus! ng

20 mn. The flow rate was 1.0 nL/m n. Vacuumdi s atlonsvveedon u5|ng
Kugel rohr apfeneading en the selacéad) route of administemipny as Mlé:bcafndamavdeujy those

4- Hyd 3, d 4- hyd

rretl_iyho;%?/nna%(aﬁw g@w ﬂ@a%&ﬁlp %gie’ﬁpf ng}?el,ﬂv?fﬁ r OX% minjgteradaeraldy oF om
Al d h us aterh| P ferals ad

o eton 19 (?%Zada o 1 o aiteaton IRNEY Mm AntiEioft” IARRRAEAHT

G unber ger , “WBE‘H&/ ANtrAmussiArn transepiteliah ama‘sel AGEplintonafnpintraWecal,

20010791 or. the preparation of
caf f eoyl 5§I dgeﬁégg%%%g{cgpr ecthl"Es"gg’u‘?s‘&%""é‘r %‘P@éﬁ%@sﬂﬁlon may be by
3, 4-bi s- (i - bmrydndomemﬁ;sﬁmé\&taxylbm@@amd oﬁd.{ﬁehol was obtained as

described in an article [M Potgieter, GL. Wentel er, and S.E. Drewes. 15
Phyt ochem stry, 1988, V. 27, No. 4, P. 1101-1104]. Exarrpl e 1.

3, 4- Di hyd f deh
3 4B & (tobutyl o RS S’F*Z‘*?ﬁ%ﬁi‘ﬁ%ﬁﬁha% ® Bl Shototyare dhersof suay, i opalis
di ssol ved | nadbietared (ﬁﬂﬁtaﬂ)plahlﬂa @ Bet dReRCorNIRR ak g%mgk%&r@&ded
and 20 ordﬁtur%was vigorously stirred for 24 h at

ff

filter ed ay g enlosed in hard\ gk sofk fadl gedatiy sapsules, ordt tmiag butmbmpmsled
e e e

addi ti on of n-Bu4NF nono rate
at 20 C for the)‘apcutﬁcaadﬂmmtrkm e vonkoukidb ke Pivention may be incorporated with

excipient and used in the form of ingestible tablets, buccal tablets, troches, capsules,
elixirs, suspensions, syrups, wafers, and the like.

20

A compound of the invention may also be administered parenterally or

intraperitoneally. Solutions of a compound of the invention as a free base or
pharmacologically acceptable sait or solvate can be prepared in water suitably
mixed with a surfactant such as hydroxypropylcellulose. Dispersions can also be

25  prepared in glycerol, liquid polyethylene giycols, DMSO and mixtures thereof with
or without alcohol, and in oils. Under ordinary conditions of storage and use, these
preparations contain a preservative to prevent the growth of microorganisms. A
person skilled in the art would know how to prepare suitable formulations.
Conventional procedures and ingredients for the selection and preparation of

30 suitable formulations are described, for example, in Remington's Pharmaceutical
Sciences (1990 - 18th edition) and in The United States Pharmacopeia: The
National Formulary (USP 24 NF19) published in 1999.



5% HCl . Chloroform | ayer was separated, washed wth H20, dried with Na2SO4
and 25 taken to dryness. The residue was purified on a sili Cfsgﬁgzg&% um
el uent McOH CHC13, |:4 + 1% AcOH. The sol vents were evaporate
crystalline residue was washed with CHCI3 to give caffeoyl al dehyde (1.77
g, 54%. Mp. 200-202 C, Xmax 222, 239, 249, 342 rim 'HNWR (S, ppn)
6.54 (dd, IH, J 7.7 and 15. 8 Hz, Ha 291 (d, H J 8.2 Hz, H5) .12

I(—Itz)r . a’p)l g 6% ?d%h%pf’%@;mﬁ%hz&m%ﬁblﬁo ’lqjéétg%sélsggnc?u&zstéﬁi’e ajqukbus] 15.8

Cyanoacet i C sgRitidnb @ Zdidpepsitreind kteei)e povderyifat uieecwoémmrmmsqircgaramndo( VI
2.34 g (27.5 mol ) and benzyl alcohol (Villa) 2.70 rmB 5160rrLof
t ol uene 50 rsigride up;eqtgm mhgwaﬁaéélspgswa tlh@llrﬁawdh% ¥ Pixiel's 30

flask with a r e was cool ed down and

t ol uene was ' I%Sﬁ?gdﬁ“? %t fg){%g{tg'gttgﬂ%&g%rlqé@‘lﬂgé%%%r ated. The residue was
distilledyin vacua (Kugel rohr apparatus, 0.1 nmmHg, T. oven 170- 180 C).
Yleld3369(77 a colorless oil. M ( rel. intensit /&4 167.0

([ MENHA- CN] +,  27Fhe tompoundsias meidpith heoy maydaeadmwr@w@\?%wae lpge ofci d
2-[2-(2-net hox Q %gt‘g %41 [méat llcc-g Get i aC| d
(MI1) (9.4 ¢ Wﬁﬁ gﬁ< f%’%%cg oxy oxy@itéfléxy] et nﬁ% ?\/

(16.4 g, 10G B?@thonl@f ﬁ‘ﬂldﬁ-lsodetémim@meyaﬁe oty bifiey- ﬁsﬂhmaladatert aﬁ(ﬂhet he
m xture was refluxed in a flask with a Dean-Stark 15tra§‘H 24 .h. The

m xture was eopamddenasen ity of adeHaistratonanhdandard phapeceisal PaFighe was

evapor at %i The conpound was distilled in vacuo (Kugel rohr apparatus, 0.1
mm Hg, T.”oven 210 C). Yield 19.25 g (83%, a colorless oil. M5 (mz, rel.

intensity, 9: 23he0ddshpéof the déipoundd hnd/or[ddrigdditions &?.’)set ffrtichenep! eant:
Knoevenagel condensation of substituted acetonitril 8 th £ th
hydr oxyl - sub¥ary tdepeading mRamany) dsfefsssusl as. the pharmaso ynamlc properties of the

S0 0 XY AR ALRNEof BB g AMAAR o ths e,
pi peri di ne. dedatkreratd ex@ntof e syamptahs, the frequen2y of thotre@ingnhandit® fype 1 25
N HC and 5 nL of H20O were added and s eva wi th t eam of
N2 The % ecPhrengustenp dipatnentalf any, tS@Ee‘SH i ?a"a%&s%é"d O&ﬁ'lclj?l CpBBCY 'artf‘%d in
animal to be treated. One of skill in the art can determine the appropriate dosage
based on the above factors, The compounds as set forth herein may be administered
initially in a suitable dosage that may be adjusted as required, depending on the
clinical response.
20
The compounds as set forth herein may be used alone or in combination with
other agents that modulate tyrosine kinase activity or in combination with other
types of treatment (which may or may not modulate tyrosine kinase activity) for cell
proliferative disorders. Agents known in the art that inhibit tyrosine kinase activity
25 include, but are not limited to, antisense nucleic acid and ribozymes targeted to
nucleic acid encoding a receptor tyrosine kinase, antibodies able to modulate
tyrosine kinase activity and other small molecule tyrosine kinase inhibitors such as
those described in US 5,891,917, US 5,217,999, US 5,773,476, US 5,935,993, US
5,656,655, US 5,677,329 and US 5,789,427.
30



desiccator in vacuo in the presence of solid NaOH Yields were 55 70% For
a list of obtained products (CRI X-38, CRIX-39, CRIV-42, CR 2688 X- 79,
CRVIIl- 33, CRVIII-34, CRVIII-50, CRVIlI-51, CRVIII-52, CRVIII-51§.) see
Tables | and 5. 30 For the mass spectra and UV maxi na see Tables 2 and 6.
For the NWR data see Tables 3 and 7. 18 July 2006 26 Exanple 5:
Knoevenagel condensation of substituted2gcetonitriles with nitro-

substi tuted ci nnayaligien s and BbOymEined i dnBbllicORanAUTOARIAS bi1sh N
EtOH a corresponding substituted acetonitrile was added foll owed by

addi ti on of fotichdrein ang aso pefal iniiagnostis assajeepcreaiinp sy and en researcht i rr ed
at 90 Cfor 4. h. 0.5 nL I NHCl and 5 nL of H20 were added and Et OH was
evapor at ed qush the stream of N2. The precipitated powder was filtered
of f, and washed with H2O. The obtai ned yel |l ow powder was recrystallized
from Et OH H20, the crystals were washed with H20 and dried in a desiccator
in vacuoSi n the pnealagnostiofiswps ithe NaBpoundsedsdset\viorth Iﬁa(beiﬁ()%y Ferusehd thi st 10

f obt d t I.11-35 Table,5. F t t d W
SRRl % T R0 EER I T A R i e e R
Test, Conmpoypglso MFH%%"J@( I'IS?Ih (RPETR rﬁ%’ B@I’ﬁd:&MJ@HS&E IuéIE:In‘BBfo'ré“dEi‘thbJ:Ic{)E‘an@l5 A

rmed acco 1978,

CFU- C;EM\/I assay ma rdin ser and Messner

Bl ood, 52( 6):oﬂI4®te$)WI&nd phpslatien oﬁndII:Fa’dIhs eres¢i@sdr, thBlradiplabe (&) cBaFe3d) .
Exarrpl e 7: K I | i ng, of Phi,| adel phia Positiv ute Lynphobl astic Leukem a by
Low dose Te&f % ?‘Fg@d?ﬁ)’smpﬁa&ﬁ‘%ﬂlr@’ﬁ%ﬁat Ideﬂ{ercel |s are plated in | n

vol unes,qgl N the absence of exogenous growth factors, into 35 nm petri

di shes (Nunc, G bco) containing al pha MEM - (G bco) pI us 10% FCS (Cansera
Rexdal e, ON.) i nl0.®%echingl Asseyd thetdopiposhtulapsset fgmth tiesgin Snay zbsrimddt)) Wit h
vari ous concent.r.atjons of t ures are set 5% CO2
o L hum o Bl pIbBE FrBpuinds el RS bR SRR R Seiekitey a%!‘%«el N
are count ed Al redehréltioals) theSimhpdimdy F Bk ﬁQeﬁth\ﬁerhE)eﬁe s6d RERRERor Fxd

Killing of Phil adel phia positive Z119 Acute Lynphoblastic Leukem a I I s
by Low dose a¥ays amd)mum:sstudy the togalizatizn of Syrosing kinases.plmsech dspays, the

volumes A o5 athddnd) abib0hdishbaldll - 1" the

The following non-limiting examples are illustrative of the present invention:

Examples
20 Materials and Methods for Examples 1-5

'H NMR spectra were obtained on a Varian Unity Plus spectrometer at 500

MHz in acetone-ds with Me4Si as an internal standard (8=0). Electrospray mass
spectra were acquired on an AP I+ triple quadrupole mass spectrometer (PE
Sciex, Thornhill, Canada). Samples were directly introduced into the electrospray

25 ionization source using an HPLC pump. Thin layer chromatography was performed
with UV-254 aluminum-backed TLC sheets of 0.25 mm thickness (Kieselgel 60
F254, Merck, Germany). HPLC chromatograms and UV spectra were obtained on a
mode! 600 liquid chromatograph (Waters, USA) with a model 996 PDA detector.

UV spectra of the compounds were recorded from 200 to 800 nm in steps of 1.2 nm.

30 Spectra were obtained in the mobile phase in which they were eluted from the
column. The column was 5§ pm Zorbax SB-CN (Agilent Technologies, USA).
Gradient separations were conducted using the following buffers: (A) 0.1% H;PO,



30 absence of exogenous growth factors, into 35 nmpetri dishes (Nunc,

G bco) containing IMDM (OClI, Toronto) plus 20% FCS (Canseralge%lg%gé ON)
in 0.9% (vol/vol) methylcellul ose (Fluka, Switzerland) w th varrous
concentrations of test 18 July 2006 27 conpounds. Cultures are set at 37
C, 5% C02 in a humdified atnosphere. Colonies consisting of nore than 20
cells are counted at 7 days or earlier using an inverted m croscope. '
Results see Tables 4 and 8. 5 Exanple 9:2&illing of AM.-3 Acute Myel oid

Leukem a Cel insHRY; yWHCIe-HLES ;1 COMPRUASROI. N TRl Ifb Newin@@radibht Systeeh lwaasar e
plated in 35mm petri_di shes (Nunc, G bcoélrfln | m volunmes at a density of
3.3x103 cel | gnployed:n2Qheofathe dndter &F iedsgliftrrsA ficod@nmir. fetlowed byolinearlyi ng

| pha MEM pl.us. 20% F R I t .y .. 9% I

ety cel | Ui Seisacpp et CHNEEL T LRERHS (oo Mnduivh 28 BifC ety
conpounds. Gatd wad!ltehaYmane VdrauRadeelidtidng weieiddhé iushgak dRSRMe lapparhtud’ C
with 5% CO2. Colonies containing nore than 20 cells are scored, using an

i nverted 5mi @lduch)as stased Bnperiyrss ofmsotans see Tables 4 and 8. 15 Wiile the
present invention has been described with reference to what are presently
considered to be the preferred exanples, it is to be understood that the

invention is not hifgydrsﬂy-sg-aihfetmp@einaﬁﬁdldenfdeaI es. igdthe capfydéyy-3the

invention is intended to cover various nodifications and equival ent
ar r angenent smetekpdiodamajdehyde, ahwel ps pil othen seagentp aveos pméawgpfme‘ddmfai s.

20 Al publi 1ons,, patents,and pat ent | i cations herei n

i ncor por at edhwf)ra&f’e?vg e S?‘% alsh«[f'I[‘):nga‘t i %g&?n spwteﬁe? pé'g%s%cgtfgm S%le??" each

i ndi vi duab pitHnaday i O modifit@ Riynthetic Rehané [SRPCIM ARIoMManaST. SOAfbEigea! Oy and

i ndi vidually indicated to_be i ncorﬁ_grat ed bé@ref erence inits entirety. 18

July 2006 28Rommayae B. Peniful andhbniSharfenafeotie Applo W 2002082158 ( dssugdir oxy -
10/25/2001, 100 pp.] was used for the preparation of caffeoyl aldehyde. The direct
precursor of the aldehyde, 3,4-bis-{t-butyldimethylsilyloxy)cinnamy! alcohol, was
obtained as described in an article [M. Potgieter, G.L. Wenteler, and S.E. Drewes.

15 Phytochemistry, 1988, V.27, No. 4, P. 1101-1104].

Example 1: 3,4-Dihydroxycinnamaldehyde (caffeoyl aldehyde)
3,4-Bis-(s-butyldimethylsilyloxy)cinnamyl alcohol (7.88 g, 20 mmol) was
dissolved in 1000 mL CH,Cl;, 17.2 g activated MnQ; (200 mmol) were added and
20 the mixture was vigorously stirred for 24 h at 20 °C. MnO; was filtered off and the
filtrate was taken to dryness. To the obtained 3,4-bis(tBDMS)caffeoyl aldehyde 250
mL of CHCIl; was added followed by addition of #»-BuyNF monohydrate (11.6 g, 40
mmol). The mixture was stirred at 20 °C for 30 min and worked up with 300 mL of
* 5% HCI. Chloroform layer was separated, washed with H,O, dried with Na;SO4 and
25 taken to dryness. The residue was purified on a silica gel column, eluent MeOH-
CHCls, 1:4 + 1% AcOH. The solvents were evaporated and the crystalline residue
was washed with CHClI; to give caffeoyl aldehyde (1.77 g, 54%). M.p. 200-202 °C,
Amax 222, 239, 249, 342 nm. 'H-NMR (8, ppm): 6.54 (dd, IH, J 7.7 and 15.8 Hz,
Ha), 6.91 (d, 1H, ] 8.2 Hz, HS), 7.12 (brd, 1H, ] 8.2 Hz, H6), 7.21 (brs, 1H, H2),

30 7.52(d, 1H,J 15.8 Hz, HB), 9.62 (d, 1H, J 7.7 Hz, CHO).



0 3, 5-di net hoxyphenyl). CRI X-38 i CNpent a- 2E, 4E-di enoic HO | & aci d benzyl

ester OCH3 02-Cyano-5-(3,4-CRI X-39 HO O di hydroxyphenyl) -

18 ute2006 <

pent a- 2E, 4E-di enoic O HO CN acid benzyl ester . Ho I\ o\

4- CRIV-42 C di hydroxyphenyl)- N HOpent a- 2E, 4E-di enoi ¢ acid 2-[2-(2-
met hoxyet hoxy) et hoxy ] ethyl ester

10

15

20

25

30
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Example 2: Cyanoacetic acid benzyl ester (IVa)

To a mixture of cyanoacetic acid (VII) 2.34 g (27.5 mmol) and benzyl
alcohol (V1lia) 2.70 g (25 mmol) in 60 mL of toluene 50 mg of p-TsOH was added
and the mixture was refluxed in a flask with a Dean-Stark trap for 24 h. The mixture
was cooled down and toluene was washed with H,O and toluene was evaporated.
The residue was distilled in vacuo (Kugelrokr apparatus, 0.1 mm Hg, T. oven 170-
180 °C). Yield 3.36 g (77%), a colorless oil. MS (m/z, rel. intensity, %): 167.0
([M+NH,-CNT", 27), 193.0 ((M+NH,]*, 100).

Example 3: Cyanoacetic acid 2-[2~(2-methoxyethoxy)ethoxy] ester (IVb)

To a mixture of cyanoacetic acid (VII) (9.4 g, 110 mmo! and 2-[2-(2-
methoxyethoxy)ethoxylethanol (VIIIb) (16.4 g, 100 mmol) in 60 mL of toluene S0
mg of p-TsOH was added and the mixture was refluxed in a flask with a Dean-Stark
trap for 24 h. The mixture was cooled down and toluene was washed with H,0 and
toluene was evaporated. The compound was distilled in vacuo (Kugelrohr apparatus,
0.1 mm Hg, T. oven 210 °C). Yield 19.25 g (83%), a colorless oil, MS (m/z, rel.
intensity, %): 232.0 (M+H]", 100), 249.2 ((M+NH,]*, 87).

Example 4: Knoevenagel condensation of substituted acetonitriles with
hydroxyl-substituted cinnamaldehydes

To 0.2 mmol of 3,4-dihydroxycinnamaldehyde in 3 mL EtOH a
corresponding substituted acetonitrile or the like was added followed by addition of
0.4 mmol of piperidine. A dark red solution was stirred at 20 °C for 0.5 h. 0.5 mL ]
N HCl and 5 mL of H;O were added and EtOH was evaporated with the stream of
Na. The precipitated powder was filtered off, washed with H;0 and dried in a
desiccator in vacuo in the presence of solid NaOH. Yields were 55-70%. For a list
of obtained products (CRIX-38, CRIX-39, CRIV-42, CRIV-46, CRIX-79, CRVIII-
33, CRVIII-34, CRVIN-50, CRVIIN-51, CRVIII-52, CRVIII-53) see Tables 1 and S,
For the mass spectra and UV maxima see Tables 2 and 6. For the NMR data see
Tables 3 and 7.



H3CO 2-Cyano-5-(4-hydroxy- CRIV-46 \ \ \ Cbi '0"' 0" 3,5-d inethoxyphenyl)-
CH HO pent a- 2E, 4E-di enoic OCH3acid 2-[2-(2- nethoxyet hoxy) eggwyz%@ !
ester 0 2-Cyano-5-(4-hydroxy- MO O 3-net hoxyphenyl)- CRI X-

CNpent a- 2E, 4E-di enoi ¢ HOaci d benzyl ester 18 July 2006 29 Table 2 Codels,
mz (rel.intensity, % Xma. nm CRl X-38366.0 ([ M+H , 82), 383.0267, 407
(MENH4] +, 100) CRI X-39322.2 ([MH , 59), 339.0265, 405 (M+NH4] +, 100) -

26
Example §: Knoevenagel condensation of substituted acetonitriles with nitro-

substituted cinnamaldehydes '
To 0.2 mmol of 4-nitrocinnamaldehyde in 3 mL EtOH a corresponding
substituted acetonitrile was added followed by addition of 0.5-1.0 mg of B-alanine.
5 A deep yellow solution was stirred at 90 °Cfor4 h. 0.5 mL | N HCl and 5 mL of
H20 were added and EtOH was evaporated with the stream of N;. The precipitated
powder was filtered off, and washed with H;0. The obtained yellow powder was
recrystallized from EtOH-H,0, the crystals were washed with H,O and dried in a
desiccator in vacuo in the presence of solid NaOH. Yields were 50-60%. For the list
10 of obtained products (CRVIIL-35) see Tablc S. For the mass spectra and UV
maxims see Table 6. For the NMR data see Table 7.

Example 6: [Effect of Test Compounds Upon Normal Bome Marrow
Differentiation in Culture ‘

15 A CFU-GEMM assay may be pe'rformed according to Fauser and Messner
(1978, Blood, 52(6) 143-8) and Messner and Fausser (1980, Blut, 41(5) 327-33).

Example 7: Killing of Philadelphia Positive Acute Lymphoblastic Leukemia by
Low-dose Test Compounds in Culture.

20 Ph+ ALL cells are plated in 1 ml volumes, in the absence of exogenous
growth factors, into 35 mm petri dishes (Nunc, Gibco) containing alpha MEM
(Gibeo} plus 10% FCS (Cansera Rexdale, ON.) in 0.9% (vol/vol) methylcellulose
(Fluka, Switzerland) with various concentrations of test compounds. Cultures are set
at 37 °C, 5% CO; in a humidified atmosphere. Colonies consisting of more than 20

25  cells are counted at 12 days or earlier using an inverted microscope.

Example 8: Killing of Philadelphia positive Z119 Acute Lymphoblastic
Leukemia Cells by Low-dose Test Compounds in Culture.
Z119 cells are plated in | ml volumes at a density of 1x10* cells/ml, in the
30 absence of exogenous growth factors, into 35 mm petri dishes (Nunc, Gibco)
containing IMDM (OCI, Toronto) plus 20% FCS (Cansera Rexdale, ON) in 0.9%

(vol/vol) methylcellulose (Fluka, Switzerland) with various concentrations of test



- -0 (-[M+-H-]-j", 28), 395.1 CR[V-42Y7 266,401 8 (M:NH4 +, 100)

CRI V-46422.2 ([M1-(] , 71), 439.2267, 406 M:NH4 +, 100) CRI ﬁr}‘a?% 8
([MrH , 100), 353.0263, 400 ([ MeNHA]; 99) 18 July 2006 30 g
CodeHHHH HPhCH=PhC=CCH=CCot her CHN CRI X- 7. 08---7.087.52 (d, 7. 18 (dd, 8. 08
(d,5.30 (s, 38(br.s,(br.s,I H J 15.11 H J 11.81 H, J 11.82H, IH)IH) Hz)and
15. 1Hz) COOCH, P Hz) h', 7.32- 7.46 (m 5H, Ph' ) CRLX- 7. 22- - 6. 887. 097. 47

(d706(dd808(d530(s 39(d, (d, (dd J15.11 H, J 11.51 H, J
11.52H, | H, JI H, JI JHz) and 1.5, 1Hz H2P 2. 18,12, 1Hz) h
2

Hé) QZ)ZSHW 4ZPTYpRUNgs 1‘%‘#“%""? SeiAt 3¢RPVA % 6192 insa bemidified a@qsahvecéolea@w 11
(H) IH, JI (SH, Sﬁ(z”&'"g Oﬁ“‘g’%rt@ EQW@ é% ohntda o 7 day¥lorbartlersifig'5h ifRkea

microscope. Results see Tables 4 and 8.

5 Example 9: Killing of AML-3 Acute Myeloid Leukemia Cells by Low-dose Test
Compounds in Culture

OCI-AML-3 cells are plated in 35mm petri dishes (Nunc, Gibco) in | ml

volumes at a density of 3.3x10° cells/ml, in the absence of exogenous growth

factors, containing alpha MEM plus 20% FCS (Cansera, Rexdale Ont.), and 0.9%

10 (vol/vol) methylcellulose (Fluka, Switzerland) and various concentrations of test

compounds. Cell cultures are incubated in a humidified atmosphere at 37 °C with

5% CO,. Colonies containing more than 20 cells are scored, using an inverted

microscope, at 5-6 days. Results see Tables 4 and 8.

15 While the present invention has been described with reference to what are

~ presently considered to be the preferred examples, it is to be understood that the

invention is not limited to the disclosed examples. To the contrary, the invention is

intended to cover various modifications and equivalent arrangements included
within the spirit and scope of the appended claims.

20 All publications, patents and patent applications are herein incorporated by

reference in their entirety to the same extent as if each individual publication, patent

or patent application was specifically and individually indicated to be incorporated

by reference in its entirety.



I H) |

15.31H, 111.71H J 11.73H, 3- 1 H, JI H,
2.08.32.0Hz)5.32 (s,
m 5H, Ph' 18 July 2006 31 Table 4 Coqp

IC 50, MC 50, MC 50, M

8.10 (d, 3.93 (s,
Hz) Hz) and2H, 8.3COOCH2P Hz)h' ),

8.08.0Hz) 3.66; 3.79, Hz)Hz)4.40 (5 x m 12H, (CH2CH2 Ch
CRIV-7.12---7.127.52 (d, 7.21 (dd, 8.06 (d,3.28 (s,
15.31H,J 11.71H J 11.73H M),

46(br.s, (b
H) Hz) and 15. 3Hz) 3. 90( s,
, 3.47: 3.58; 3.65; 3.77; 4.38(5x m 12H, (CH2CH2 b
CRI X-7.43--6.927.247.54 (d,7.19 (dd,

JI H, JHz)and 15.3Hz) OMe),

7.36- 7.43; 7.47 (2x
%lndALL (Z 119) AML (OCl AML-3) NBM
el

Formula

Chemical name

Code

O
H
3CO RN OTD
HO . CN

OCH,

2-Cyano-5-(4-hydroxy-
3.5-dimethoxyphenyl)-
penta-2E,4E-dienoic
acid benzyl ester

CRiX-38

W@

2-Cyano-5-(3,4-
dihydroxyphenyl)-
penta-2E,4E-dienoic
acid benzy! ester

CRIX-39

HO pE 0”\/0\/\0/\/0

HO CN

2-Cyano-5-(3,4«
dihydroxyphenyl)-
penta-2E.4E-dienoic
acid 2-[2-(2-
methoxyethoxy)ethoxy
Jethyl ester

CRIV-42

HO CN

OCH,

2-Cyano-5-(4-hydroxy-
3,5-dimethoxyphenyl)-
penta-2E,4E-dienoic
acid 2-[2-(2-
methoxyethoxy)ethoxy
fethyl ester

CRIV-46

MeQ

HO

2-Cyano-5-{4-hydroxy-
3-methoxyphenyl)-
penta-2E 4E-dienoic
acid benzy! ester

CRIX-79

hnglg%iljogﬁ and

79(d, (d, (dd, I H, J




CRI X-38> 1.0> 0.5< 10.0 CRI X-39z 0.6= 0.09= 8.0 CRIV-420.5= 0.09> 10.0
CRI V-460. 5~ 10.0 5 18 July 2006 32 Table 5 Fornmul aChem cal pgmggg%o
Q2- Benzenesul fonyl -5-CRVI I | - 33 HOS( 3, 4- di hydr oxyphenyl) - | pent a- , 4E-d
ienen itri le CN/ HO O O2-Benzenesul fonyl -5-(4-CRVIII-34

H3CO. | ~hydr oxy- 3, 5- di net hoxyphenyl ) - HOCNpent a- 2E, 4E-di enenitril e OCH3
O2- Benzenesul fonyl -5-(4-CRVII11-35 ~..nitrophenyl)-pent a-

| 2E, 4E-di enenitrile CN / zN OO ~ 5243,4-CRVI I1-50 ~ HO~

Table 2
Code MS, m/z (rel.intensity, %) Amag, M

CRIX-38 366.0 ((M+H]", 82), 383.0 | 267. 407
([M+NH,]*, 100)

CRIX-39 [ 322.2 ((M+H]", 59), 339.0 | 265, 403
([M+NH,]", 100)

CRIV-42 378.0 ((M+HJ", 28), 395.1 | 266, 401
(IM+NH4]", 100)

CRIV-46 422.2 ((M+HY', 71), 4392 | 267, 406
((M+NH.]", 100)

CRIX-79 335.8 ((M+HJ", 100), 353.0 | 263, 400
_LM+NH,T", 99)




D hydr oxyphenyl)-2- '
HO 0 2-(4-CRVI1I-51 O\ , HO Chlorobenzenesul fonyl) Xi-5- (3%{?2 @
di hydr oxyphenyl)- CN enta-2 E,4E-d i e nen itri le b-(3,4 g

(pyridine-2-sulfonyl)- CN N /penta-2E, 4E-dienenitrile

HODi hydr oxyphenyl ) -2- 1: CN(t ol uene-4-sul fonyl)- HG ,
pent a- 213, 413-dienenitrile CH3 0 O5-(3,4-CRVIII-53 HONCH
D hydr oxyphenyl )-2- 3 net hanesul f onyl - pent a- CN2E, 4E-di enenitrile HO 18

July 2006 33 Table 6 CodeMs, niz (reBQintensity, % Xmex, nm CRVII|-33242. 4
(21), 328,0 ([MrH .266, 406 100), 3EmO3zMNH4 +, 40)
Code H* | ' |H' |F° |H® | PhCH= | PhC=C | CH=CC | other
C H N
CRIX- 7.08 . - - 7.08 | 7.52(d, 7.18 (dd, 8.08 (d, 5.30 (s,
38 {br.s, (brs, | TH,J151 piH,J10.8 | 1H,J11.8 | 2H,
1H) H) Hz) and 15,1 Hz) COOCH,P
Hz) h', 7.32-
7.46 (m,
5H, Ph?)
CRIX- 7.22 - - 6.88 7.09 7.47 {d, 7.06 (dd, 8.08 (d, 5.30 (s,
39 d, {d, {dd, 1H,J 15.] IH,Ji1LS J1IH,J11.5 | 2H,
{H,J 1H,) | 14,1 | H) and 15.1 Hz) COOCH,P
2.1 8.1 2.1 Hz) h', 7.32-
Hz) Hz) and 7.45(m,
8.1 SH. PhY)
Hz) .
CRIV- 7.25 - - 1690 {712 |7.49(d, 7.07 (dd, 8.11(d, 3.29(s,
42 {br.s, «, (brd, | 1H, 7150 | 1H,J10.8 | 1H, J11.8 | 3H, Me),
1H) iH,] | 1H,} | Ho) and 15.1 Hz) 3.50; 3.60;
8.0 8.0 Hz) 3.66; 3.79,
Hz) Hz) 4.40 (5 x
m, 12H,
{CH,CH,
0O}
CRI1V- 7.12 - - - 7.12 1.52(d, 7.21 (dd, 8.06 (d, 3.28 (s,
46 {br.s, (brs, | 1H,J153 1H,J1L.7 | IH,J11.7 | 3H, Me),
iH) IH) Hz) and 153 Hz) 3.90 (s,
Hz) 6H, 3- and
5-0Me),
3.47. 3.58;
3.65,3.77,
4.38(5x
m, {2H,
(CH,CH,
0),
CRIX- 7.43 . - 6.92 1.24 7.54 (d, 7.19 (dd, 8.10(d, 3.93 (s,
79 {d, (d, (dd, 1H,J 153 {H,J11.7 (H,J11.7 | 3H, 3-
1H, 1 iH,J | IH,J | Hz) and 15.3 Hz) OMe),
2.0 8.3 2.0 Hz) 5.32 (s,
Hz) Hz) and 2H,
8.3 COOCH,P
Hz) h), 7.36-
7.43; 7.47
(2xm,
5H, Ph")




CRVI|1-34372.0 ([M+H , 100),
([ M:H] , 35), 358.0350 M+NH4 +,

346. 0265, 415 M¥NH4 +, 12 CRVII1-51361.8 ([MtH , 100),

(MeNH4 +, 87) CRVII1-52341.8 ([ MH]

CRVI | 1-53265.8 ([M-H , 5),
Tabl e 7 CodeHHHHHPhCH=PhC=CCH=CCot her CHN CRVI | | -
(dd, 8.10 (d,7.70; 7.78; 33(d ,
11.77.96 (3 x J, 21 H JI H JHz)anq,

19),
282.8262, 399 (M-NH4 +,

| H(d, ggd, M J 15.0114,
5,0liz)m SH 2. 83

378.

359. 0265, 406 M+NH4 100
100) 18 July 2006 34
7.22 6.887.117.58 (d, 6.93
J 11.711-1, J

389.0267, 413 (MrNH4 +, 64) CRVIII-35341.0
100) CRVII1-50329.0 ([MH] ,gégg}aooﬁ
657
)

412

Compound | ALL(Z119) | AML (OCI AML-3) | NBM (BFU-E)
IC 50, uM IC 50, uM IC 50, uM

CRIX-38 | > 1.0 >05 < 10,0

CRIX-39 | 206 =0.09 =80

CRIV42 (205 =10.09 > 10.0

CRIV-46  |>05 > 0.5 > 10.0




') Hz)Hz)and 8.3 Hz) CRVIII- 7.14 34{br -7.147.66 (d,7.11
d,7.74; 7.82; s . , (br.s,I H J 15.01 H 1 11.61 kk j4ybbe67- 99
| H)Hz)and 15.0Hz)M 5H Hz) Ph') CRVIII-8.08. 8. 32-8. WE2847 86
d .8.28 (d,7.73; 78; (m (m (m (m I H J15.3 I1HJ 11.4 .
++ + Hz)dl H .J 11.48.04 (3 x 2H2H ,
32
Table §
Formula Chemical name Code
\\ .0 2-Benzenesulfonyl-5- CRVIII-33
Xy (3.4-dihydroxyphenyl)-
penta-2E,4E-dienenitrile
m @
2-Benzenesulfonyl-5-(4- | CRVIII-34
H3CO X hydroxy-3,5-
dimethoxyphenyl)-
CN penta-2E,4E-dienenitrile
OCH,
\\S .0 2»Benzene$l>ulfony!-5-(4- CRVIII-35
nitrophenyl)-penta-
S 2E,4E-dicnenitrile
CN
OsN
: o) 5-(3.4- CRVIII-50
HO PN %7 X | Dihydroxypheny!)-2-
: | (pyridine-2-sulfonyl)-
HO CN N__# | penta-2E,4E-dienenitrile
T 0, 0 2-(4- CRVIII-51
HO Ve S Chlorobenzenesulfonyl)
D/\/\r \©\ -5-(3,4-
HO CN ¢! | dihydroxyphenyl)-
. penta-2E,4E-dienenitrile
N¥o) 5-(3,4- CRVIII-52
HO NN Dihydroxyphenyl)-2-
m \©\ (toluene-4-suifonyl)-
HO CH; | penta-2E,4E-dienenitrile
O 5-(3,4- CRVIII-53
HO SN \\S/:SH Dihydroxyphenyl)-2-
3 methanesulfonyl-penta-
Hom 2E,4E-dienenitrile




, an m5H, H6)H5)H3)H2)15.3 Hz)' Hz) CRVII1- 7.30 Ph 50(d--6.947.207. 68
(d, 7.05 (dd, 8.14(d,) 7.78; 8.17- , 1 H J 11.6 | H(d,(dd,llqgulg, 6@61"
H1 11.68.24; 8.79°J , and 15 2 1 H, JI H, JHz).1Hz) (3 x m 47805 4
Hz) 4H Py) Hz)Hz)and 8.3 Hz) CRVIII- 7.28 --6.93

33
Table 6

Code MS, m/z (rel.intensity, %) Amax, MM
CRVII-33 24(2).4 (21), 328.0 ((M+H]". | 266, 406
100), 345.0 ([M+NH,]", 40)
CRVIII-34 B[E.O([M+H]‘”,IOO),389.0 267,413
([M+NH,]", 64)
CRVIII-35 341.0([MJ:H]*, 35), 358.0 | 350
([M+NH,]", 100)
CRVIII-50 ?[2&.0 ([MtH]*, 100), 346.0 | 265,415

+NH,]", 12)
CRVIII-ST | 361.8 ((M+HJ, 100), 378.8 | 265,412
([M+NH,]", 87)
CRVIII-52 ?ﬁ:{s ([th*,l9),3s9.o 265, 406

+NH,]*, 100) ,
CRVIII-53 [ 265.8 ([MtH]*, 5),282.8 [262,399
(IM+NH,]", 100)




H115.11H J

IH, (dd, |

. dd, 8.14 (d,7.76; 8.00 51(dd , (
ey ShTe ( IIH, JHz)and 15. 1Hz) 4H, Ph!

2.2Hz )
11,6/ H J 11.6(2 x m J1 . 2 H 14y §0§
Hz) Hz) and 8.3 Hz) CRVI 11- 7.266.927.167.60 (d,6.96 (dd, 8. (2)9I e g
(d, I H(d,(dd,I H J 15.1I H J 11.6lH J 11.63H, J , H,
JHz)and 15.1Hz)Ph' CH3), 1 . 8.3
34
Table 7
Code H | ' [ [#F [H° | PhCH= PhC=C | CH=CC [ other
C H N
CRVIIL | 7.22 6.88 7.11 7.58 (d, 6.93 (dd, 8.10(d, 7.70; 7.78;
33 {(d, (d, (dd, IH, 1150 | 1H,J11.7 IHJ1L7 | 796 (3 x
IH, J IH,J | IH,J | H) and 15.0 Hz) m, SH,
2.2 8.3 2.2 Hz) Ph")
Hz) Hz) and
8.3
Hz)
CRVIN- | 7.14 . - - 7.14 7.66 (d, 7.11 (dd, 8.12(d, 1.74; 7.82:
34 {br.s, {brs, | 1H,J15.0 IH,J1l.6 IH,J11.6 | 799 (3%
1H) IH) | Hz) and 15.0 | Hz) m, 5H,
Hz) Ph*)
CRVIH- | 8.08 |8.32 - 8.32 8.08 7.88 (d, 7.42 (dd, 8.28(d, 7.73; 7.86;
35 {m, (m, (m, {m, 1H, J 15.3 IH, 114 IH,Jt1.4 | 804 (3x
2H, + | 2H, + 2H,+ | 2H,+ | Hz) and 15.3 Hz) m, SH,
Hé) H$) H3) H2) Hz) Ph")
CRVIII- { 7.30 - - 6.94 7.20 7.68 (d, 7.03 (dd, 8.14¢(d, 7.78; 8.17-
50 (d, (d, (dd, iH,J15.] 1H,J 1.6 IH, J11.6 {8.24:8.79
: IH,J IH,J | IH,J | Hz) and 15.1 Hz) (3 x m,
2.1 83 |21 Hz) IH, Py)
Hz) Hz) and
8.3
Hz)
CRVIIl- | 7.28 - - 6.93 7.18 7.63 (d, 6.98 (dd, 8.14 (d, 1.76; 8.00 -
51 {d, (d, (dd, 1H, ] 15.1 IHJLL6 IH,J11.6 {(2xm,
1H,) 1H,! { IH,J Hz) and 15.1 Hz) 4H, Ph')
2.2 83 2.2 Hz)
Hz) Hz) and
3.3
Hz)
CRVIIl- | 7.26 - - 6.92 7.16 7.60 (d, 6.96 (dd, 8.09 (d, 3.58 (s,
52 (d, {d, (dd, iH, 115.1 IH,JIL6 IH,J11.6 |3H,
IH,J 1H,) | 1H,J | H2) and 15.1 Hz) Ph'CHjy),
2.1 83 2.1 Hz) 7.52; 7.86
Hz) Hz) and {2xm,
8.3 4H, Ph’)
Hz)
CRVIII- | 7.29 - - 6.93 7.17 7.57 (d, 7.01 (dd, 7.94 (d, 3.23 (s,
51 (d, {d, (dd, IH,J150 3 1H,511,5 TH,J11.5 | 3H,
IH, J IH,J | 1H,J | Hz) and 13.0 Hz) SO;Me)
2.2 8.2 2.2 Hz)
H2) Hz) and
8.3
Hz) .




2.1 Hz)7.52; 7.86 Hz)Hz)and 8 (2 x m3 . 4H, Ph') Hz) CRVIII- 7.29
--6.937.177.57 (d,7.01 (dd, 7.94 (d,3.23 (s, 53(d , | H (d,(%@ 046
15.01H,3 11,5/ H, J 11.53H, J, 2| H JI H JHz)and 15. OHz) 7
.8.22.2Hz) Hz)Hz)and 8.3 Hz) - 18 July 2006 35 Table 8 ALL (Z 119) AM

(OCI AML- NBM ( BFU- E)

35
Table 8
Compound ALL (Z119) | AML (OCI AML- | NBM (BFU-E)
IC 50, uM 3) - IC 50, pM
IC 50, p\M

CRVIII-33 2 0.55 >0.5 =12.0
CRVIII-34 >1.0 >0.5 £ 10.0
CRVIII-35 >1.0 >0.5 >5.0
CRVIII-50 2017 . >0.25 <3.0
CRVIII-51 =0.23 0.25-0.5 250
CRVIII-52 0.25-0.5 0.25-0.5 <10.0
CRVIII-53 0.45 0.25-0.5 < 10.0




Conpound[ C 50, M3) IC 50, MIC 50, MCRVIII-33> 0.55> 0. 5= 12 0 CRVIII-34>
1.0> 0.55 10.0 CRVII1-35> 1.0> 0.5> 5.0 CRVII1-50>_ 0.17 ?8?1?1?2609
CRVI | 1 -51= 0.230.25-0.5? 5.0 CRVIII-520.25-0.50. 25- 0. 5510. 0

CRVI 11 -530. 450. 25-0.5510.0 18 July 2006 36 Clains 1. A conmpound of Formula
|, or a salt, solvate or hydrate thereof: O \ \ O XRg | wherein R, R2
and R3 are each independently selected 3om H, OH, Cl4al kyl, C1.6al koxy,
NH2, NH C7_ 6al kyl, N(C . alkyl)(g-6alkyl), SH S-d.6alkyl, NO2, CF3,
OCF3 andchakesg R4 is unsubstituted Ar, or Ar substituted with 1-4
substituents, independently selected fromQ 6al kyI , Cl-6al koxy and hal o;
Xis selected from (CH2CH20 0o and (CH2),,, and n = 1-4. 2. The conpound
accor di nglt o chAaiompopndwiierinulad, or mltasrﬂvd%oﬂr)elrﬂa&hraoﬂdependent ly sel ected
fromH OH Cl1,al kyl, Cl4al koxy, NH2, NH C7_ 4alk
N(Cr. 4al kyl ) (CL1. 4al kyI) NO2, CF3, QCFS and hal 0;
(CH2CH20)n and n = 1-4. 3. The coffpeumthaceQ

2, wherein R, R2 and R3 are each ing
Cl4dal kyl, Cl4al koxy, NH2, NH Cl - 4aRRky
CF3, OCF3 and hal o.

4|s Cr.6alkyl, Xis
-Anys of clains | and
el écted fromH, OH,

) (Cl- 4dal kyl), N2,

wherein

R}, R? and R*are each independently selected from H, OH, C;galkyl, Ci.salkoxy, NH;, NH-C;.
eatkyl, N(Cyalkyl)(C,alkyl), SH, S-C.galkyl, NO;, CFs, OCF; and halo;

R* is unsubstituted Ar, or Ar substituted with 1-4 substituents, independently selected from C;.
salkyl, C,_galkoxy and halo;

X is selected from (CH,CH;0), and (CH;),, and

n=1-4.

2. The compound according to claim 1, wherein

R, R? and R are each independently selected from H, OH, C;.alkyl, C,.salkoxy, NH,, NH-C;.
aalkyl, N(C;.4alkyl)(Ci4alkyl), NO;, CF;, OCF; and halo;

R*is Cy¢alkyl,

X is (CH,CH,0)y, and

n=14.

3. The compound according to any of claims 1 and 2, wherein R, R? and R? are each
independently selected from H, OH, Cyalkyl, C;4alkoxy, NH,, NH-Cy.ealkyl, N(C14alkyl)(C;.
qalkyl), NO,, CF;, OCF; and halo.

4. The compound according to claim 3, wherein R', R? and R® are each independently
selected from H, OH, OCHj3, NH;, N(CH;); and NO,,

5. The compound according to claim 4, wherein R', R? and R” are each independently
selected from H, OH, and OCHj,



4. The conpound according to claim3, wherein R, R2 and R3 are each

i ndependently selected fromH, OH OCH3, NH2, N(CH3)2 and Ngmg-zo&‘e
conmpound according to claim4, wherein R, R2 and R3 are each indepéendently
selected fromH OH and OCH3. 18 July 2006 37 6. The conpound accordi ng
to claim1, wherein R4 is unsubstituted Ar. 7. The conpound according to
claim6, wherein R4 is phenyl. 8. The c®hpound according to claim 2,
wherein R4 is methyl or ethyl. 9. The conpound according to claim S8,
wherein R4 is thyl. 10 T ound i i , Wherein nis
23 ° 115 The B kbt isedfheia R ARRTHR" RbdfbAtdat, 12" C,
conpound sel ected from

2- Cyano- 5- (4- hydr oxy- 3,.5- di net hoxyph | ) - pepi a- 2E, 4E- di enoi ¢ acid benzyl
ester (CRI X- 39% COQWQ%{ , ﬂpﬁrﬁfﬁg%’&’%‘h n{fl %‘9 ht a- 2E, 4E- di enoi ¢ aci d
benzyl ester (CRIX-39) 2-Cyano-5-(3,4-di hydroxyphenyl)-penta-2E, 4E-di enoi ¢

acid 2-[2-(2-pget hoxyet hoxy) et hoxy] . ethyl esier | V-4
2- Cyano- '-(4-?%?%%@2#%’%%&3%?1?%@1@%?@%% 15 methylor oic acid 2-[2-(2-
met hoxyet hoxy) et hoxy] et hyl ester (CRIV-46); and
2- Cyano- 5-( 4-%%/dr oxy- 3- met hgxyphenyl ) - pent a- 2F, 4E- di enoi ¢ aci d benzyl ester
(CRI X-795-.  13Thocempqymdiacgaing agiam 8 yhereipRpsupeih¥ecor di ng to any one of
claims 1 to 12 in adm xture with a pharmaceutically acceptable diluent or
carrier. 14. A use of a conmpound according to _any of clainms 1-12, and/or a
conposi t 1&n atkosempryndaccerding e ¢Bim 9 Whewih B 43nedi canent to nodul ate cel
| proliferation. 15. The use of claim 14, in conbination with an agent for
modul ati ng tyrosine kinase activity. 16. The use of claim 14, in
conbi nat lbn wiktcempawdradeerdingtto claimrl@i whema nisdond agent is for the
treatment of cell proliferative disorders. 18 July 2006 38 17. The use
according to claim14, for inhibiting cell proliferation. 18. The use
accordi nig.t o Alcainponi] sel¢ntedfromt he cell is a nalignant henmat opoietic cell.
19 'rrpés 152 Rnd sSA TR 55 SAhO prln iflpeth o A -fndichéid B ¥see? (CRIX-38)
2-Cyano-5-(3,4-dihydroxyphenyl)-penta-2E.4E-dienoic acid benzyl ester (CRIX-39)

2-Cyano-5-(3,4-dihydroxyphenyl)-penta-2E. 4E-dienoic acid 2-[2-(2-methoxyethoxy)ethoxy]
ethyl ester (CRIV-42)

2-Cyano-5-(4-hydroxy-3,5-dimethoxyphenyl)-penta-2E 4E-dienocic acid 2-[2-(2-
methoxyethoxy)ethoxy]ethyl ester (CRIV-46); and

2-Cyano-5-(4-hydroxy-3-methoxyphenyl)-penta-2E,4E-dienoic acid benzyl ester (CRIX-79).

13. A composition comprising a compound according to any one of claims 1 to 12 in

admixture with a pharmaceutically acceptable diluent or carrier.

14. A use of a compound according to any of claims 1-12, and/or a composition according to

claim 13, to prepare a medicament to modulate cell proliferation.

15. The use of claim 14, in combination with an agent for modulating tyrosine kinase

activity,

16. The use of claim 14, in combination with a second agent, wherein the second agent is for

the treatment of cell proliferative disorders.



according to claim13, to prepare a nedicanent for the treatnment of cel
proliferative disorders. 20. The use according to clain119,1§@§$%b@6the

di sorder is cancer. 21. The use according to claim 20, wherelrn the cancer
is |l eukaem a. 22. The use according to any one of clainms 19 to 21, wherein
the nedi canent additionally includes a nodul ator of tyrosine kinase
activity. 23. The use of claim22, wher&Bn the nedi canent additionally

i ncludes an inhibitor of tyrosine kinase activity. 24. A use of a conpound

of any one7.0f ThausBactortitng foltldfyl 4 $sdihibingi @R prélffyiatign.or detecting a
cell proliferation disorder. 25. An assay for identifying or detecting a
cell proliferative disorder, conprising contacting a conpound of any one

of clai m;fl]g' toriey Qﬁé&oﬁir%t?&oli{lég%lieﬁ] é'\glfere(ﬁ?{ﬂc%ell 52 m-mgnﬁl% ﬁ@lﬁatgf)oig{i@i:éﬂ. 25,

wherein the conpound 1s r

19. A use of a compound according to any of claims 1-12, and/or a composition
according to claim 13, to prepare a medicament for the treatment of cell proliferative
disorders.

20.  The use according to claim 19, wherein the disorder is cancer.

21.  The use according to claim 20, wherein the cancer is leukaemia.

22,  The use according to any one of claims 19 to 21, wherein the medicament

additionally includes a modulator of tyrosine kinase activity.

23, The use of claim 22, wherein the medicament additionally includes an inhibitor of

tyrosine kinase activity.

24. A use of a compound of any one of claims 1-12, in any assay for identifying or

detecting a cell proliferation disorder.

25.  An assay for identifying or detecting a cell proliferative disorder, comprising

contacting a compound of any one of ¢laims 1 to 12 with a population of cells.

26.  The assay of claim 25, wherein the compound is radiolabelled.



