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Three phase I clinical trials of DMXAA as a monotherapy have recently been
completed, with dynamic MRI showing that it induces a significant reduction in
tumour blood flow at well-tolerated doses. DMXAA is thus one of the first vascular
disrupting agents (VDAs) for which activity (irreversible inhibition of tumour blood
flow) has been documented in human tumours. These findings are in agreement with
preclinical studies using syngeneic murine tumours or human tumour xenografts,
which showed that its antivascular activity produced prolonged inhibition of tumour

blood flow leading to extensive regions of haemorrhagic necrosis.
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phosphorylations which result in activation of mitogen activated protein kinase

(MAPK). MAPK triggers events in the nucleus that result in cell division. Asa result,
overexpression of EGF, or of EGFR on the cell surface can result in uncontrolled cell
division characteristic of cancer. Expression levels of EGF and EGFR are negatively
correlated with prognosis and survival in cancer, and inhibiting the signalling pathway

has been shown to improve survival.

The EGFR pathway is targeted by Erbitux™ (cetuximab, a chimeric monoclonal
antibody marketed for colorectal cancer by Imclone and Bristol-Myers Squibb in the
US and Schering in Europe), which binds to EGF receptors, blocking EGF from
binding to them. Tarceva™ (erlotinib, marketed by Genentech and OSI
Pharmaceuticals in the US and Roche elsewhere) and Tressa™ (gefitinib, marketed by
AstraZeneca), small molecules marketed for non-small cell lung cancer, inhibit
phosphorylation of the intracellular tyrosine kinase, interfering with cell signalling.
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Iressa™ is indicated only as a monotherapy because two large, controlled,
randomised trials showed it to give no survival benefit when used first-line in
combination with chemotherapy that included a platin and another agent, which could
be paclitaxel. Tarceva™ has been similarly unsuccessful in demonstrating a survival
benefit when combined with carboplatin/paclitaxel or cisplatin/gemcitabine.
Tarceva™ has demonstrated a survival benefit in pancreatic cancer patients when

combined with gemcitabine, a non-vascular targeting cytotoxic cancer drug.
Previous DMXAA combination studies

DMXAA has previously been demonstrated to have synergy with a number of agents

in xenograft studies. These agents include widely used cytotoxic chemotherapies such

as taxanes (paclitaxel and docetaxel), platins (cisplatin and carboplatin), vinca
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stimulating compounds and immunomodulatory compounds such as intracellular

adhesion molecules (ICAMs).

Diclofenac, an NSAID that has been shown to enhance the anti-tumour activity of
DMXAA, is believed to affect the PK of DMXAA via competition for metabolic
pathways. At a concentration of 100pM, diclofenac has been shown to significantly
inhibit glucoronidation (>70%) and 6-methylhydroxylation (>54%) of DMXAA in
mouse and human liver microsomes. In vivo, diclofenac (100mg/kg i.p.) has been
shown to result in a 24% and 31% increase in the plasma DMXAA AUC (area under
the plasma concentration-time curve) and a threefold increase in Ty (£<0.05) in male
and female mice respectively (see Zhou et al. (2001) Cancer Chemother. Pharmacol.
47,319-326). Other NSAIDs have been shown to have a similar effect.
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wherein:

(2) R4 and Rs together with the carbon atoms to which they are joined, form a 6-
membered aromatic ring having a substituent —R3 and a radical —(B)-COOH
where B is a linear or branched substituted or unsubstituted C;-Cg alkyl
radical, which is saturated or ethylenically unsaturated, and wherein Ry, Ry and
Rs are each independently selected from the group consisting of H, C;-Cs
alkyl, halogen, CF;, CN, NO,, NH;, OH, OR, NHCOR, NHSO,R, SR, SO,R
or NHR, wherein each R is independently C;~Cg alkyl optionally substituted

with one or more substituents selected from hydroxy, amino and methoxy; or

() one of Ry and R is H or a phenyl radical, and the other of R4 and RsisH or a
phenyl radical which may optionally be substituted, thenyl, furyl, naphthyl, a
C1-Cs alkyl, cycloalkyl, or aralkyl radical; R; is H or a C;-Cg alkyl or C1-Cs
alkoxy radical; Ry is the radical -(B)-COOH where B is a linear or branched
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where R, R4, Rs and B are as defined above for formula (I) in part (b).

In a further embodiment of the first aspect of the invention, the compound of formula
(I) as defined above may be a compound of the formula (III):

Formula (IIT)
wherein Ry Ry and R3 are each independently selected from the group consisting of H,
C1-Cs alkyl, halogen, CF3, CN, NO,, NH;, OH, OR, NHCOR, NHSO:R, SR, SO»R or
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For example, the compound of formula (II) may be a compound of the formula (IV):

Formula (IV)
wherein R, R;, Ry and R are as defined for formula (III).

In one embodiment of the compound of formula (IV), Ry is H, one of R; and R is
selected from the group consisting of C;-Cs alkyl, halogen, CF3, CN, NO», NH,, OH,
OR, NHCOR, NHSO;R, SR, SO;R or NHR, wherein each R is independently C:-Cg
alkyl optionally substituted with one or more substituents selected from hydroxy,
amino and methoxy, and the other of R; and Rj is H.

For example, the compound of formula (IV) may be of the formula (V):
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EGFR si %nal ling pathway inhibitor is a
monoclonal antibody.

In one embodiment of the invention the EGFR signalling pathway inhibitor is
Erbitux™ (cetuximab).

In one embodiment of the invention the EGFR signalling pathway inhibitor is a
tyrosine kinase inhibitor.

In one embodiment of the invention the EGFR signalling pathway iphibitor is

Tarceva™ (erlotinib).

In one embodiment of the invention the EGFR signalling pathway ishibitor is
Tressa™ (gefitinib).

In another aspect, the present invention provides the use of a EGFR signalling
pathway inhibitor for the manufacture of a medicament (e.g. of a unit dose of a
medicament), for simultaneous, separate or sequential administration with the
compound of formula (I) as defined above or a pharmaceutically acceptable salt, ester
or prodrug thereof (e.g. a unit dose of the compound of formula (I) as defined above
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comb&atibn o€ Hetdor@oupd o€ fatthul@y eoliefiredgmbové ona phaimhacdotiedlly

and an EGFR si

gnal | i ng

acceptable salt, ester or prodrug thereof (e.g. in a unit dose) and an EGFR signalling

pathway inhibitor (e.g. in a unit dose).

In one embodiment there is provided a compound according to formula (I) or a

pharmaceutically acceptable salt, ester or prodrug thereof and an EGFR signalling

pathway inhibitor for use (in combination) as a medicament for modulation of

neoplastic growth.

The invention further provides a process for the preparation of a pharmaceutical

formulation which process comprises bringing into association a combination of the

compound of formula (I) as defined above or a pharmaceutically acceptable salt, ester

or prodrug thereof (e.g. a unit dose of the compound of formula (I) as defined above

or a pharmaceutically acceptable salt, ester or prodrug thereof) and an EGFR

signalling pathway inhibitor (e.g. a unit dose of the EGFR signalling pathway

inhibitor), optionally with one or more pharmaceutically acceptable carriers therefor.

For example, the pharmaceutical formulation may be in a unit dose.

9



pat hway i nhibitor (e.g. in a unit dose). In one
Nt there is provided a conmpound accor.
w(f{mﬁﬁ% a (1) or a pharnaceutically acceptabl el;iﬂsll@]?io%/003207
ester or prodrug thereof and an EGFR signalling
Phariaddvieal fhiiiletidn@lco ?ﬁsd@@ attive iagebiengi(ihan)s, &% cdmbination
medi canent for. nodul ation of negplasti¢c growh. The

of a porrtion arte(Dpssiptiaes 2pvisres R8asnaogtiqeRy acceptable salt,
ester g)? gﬁbg%@ fhgféof;%d:tggg?ﬁf it I‘fﬁéf&m gn%rg gcg‘%xgﬁ ?fg'nﬂgb"ﬁ@igﬁgﬂing
pathwmhhhuhitmt),n faf exireplec mgemfm dwitf dneg ontinare( Iphammceutically

def.i ned, above r a pharmageu caII accept
accept@@? SFTIEE Thers L@ldtp ARy (féfﬂ fapRec & @)'ér FEOR iﬂcﬂc
ingr cﬁ&ﬁ’&o REl ctief Ebr ﬂﬁétabe( elc}:e;ﬁ%léjﬁ{ M&%@nseaﬁodé%g &Fmﬁatlble with

phar i nacerti ca |y acceptable salt, ester or prodrug

the othisringofdjentsid thefoEGERti o prpivarit Idph@npas tovibg reicithédsithaseor.
(e.g. a unit dose of the ECI PR signalling pathway
inhibitor), optionally with one or nore

The GhaouBE @8 Fdrfald () ACssed Bb@/eCarra pHafriadeigsAlytcceptitie salt
exanpl e, the pharmaceutical formulation may be in.

ester upi ressEe . thereqD 22d0the0BSEB7 siualiicspisy B0 3pkpitor may " be
e se the active

admlﬁ{r%ge?e erﬂh%ﬁ%%%ﬁ%&t@{y’o?gg u%g@f“ on of a conpound of
formula (1) as defined above or pharmaceutically

ptabl e salt ester_ or t hereof apd the
Inonsﬁaﬁpﬁme&btﬂ&phaﬁrﬁmu%qﬂy apeqpt%i%wgqléamﬁwsﬁa@ﬂm li ng
pat hway i nhibitor), for exanple together with one or

nore pharnaceutically acceptable carriers therefor
The amdumipifi Doahbinatoher at trenmpead tof fommdA |f) @ dq:ﬂu;ﬂdadidvc or

' dients, T i t b
phary G SEtEPIE et E) & HPEHE REVHERLR Firb A BAIDE
pathwdy &H&tfapfeqhﬁk&i ﬂo% eaféemraois A8b I8 @E&Obﬁst‘idﬂ %rowth will, of

reci pi ent thereof he conpound of fornhul a

coursge¥4ry end wn&ﬁma@ly a %@sm@mwﬁ thamegicakrragitivmee Tshalf@ctors
to be%g 5er8c[ F‘%hﬁg ueqro]ilpe a@&mﬁ&ga rﬁog%ng%ﬁrqesé)%@ c&rhﬂﬁ’atlo

nrsteread sinu aneous

mamﬁﬁpabaap{zeycm,r ac&emdegetnbﬁl kyndifich adethe maneké ad sevetibeof the

pharmaceutically acceptable salt is a sodiumsalt.
disease to be treated.

A suitable effective dose of a compound of formula (I) as defined above, or a
pharmaceutically acceptable salt thereof, for administration, simultaneously,
separately or sequentially, with an EGFR signalling pathway inhibitor, for the
treatment of cancer is in the range of 600 to 4900 mg/m”. For example from 2500 to
4000 mg/m?, from 1200 to 3500 mg/m?, more suitably from 2000 to 3000 mg/m?,
particularly from 1200 to 2500 mg/m?, more particularly from 2500 to 3500 mg/m?,
preferably from 2250 to 2750 mg/m>.

1t is of course also possible to base dosages upon the weight of a patient. For example,

a dosage of a compound of formula (I) as defined above, or a pharmaceutically

acceptable salt thereof, for administration, simultaneously, separately or sequentially,
10



The anmount of a conbination of a conmpound of fornula

(I') as defined above or pharmaceutically acceptable
woabto23mst er or prodrug thereof and an EGFR sipgnatB2006003207

pat hway i nhibitor required to be effective as a

.. odul ator of neoplastic gromh wll, of course, var}t/h
with amEGER signalling ratywait inhibétorifetthettieatinest of pncgpmiay #F in the

ifi T t . i« '

rengPREES U 125 Blernity BB Ry R AEHERRRA Ot PGS, the

dosagded fiohed0 080 hPRe, ordomal70 mdiagdywei ght, age and gener al
condition and the nature and severity of the disease
to be treated. A suitable effective dose of a conpound

Tn o erhWYaiHLA hd ?i b‘ﬁ%};ﬂefiﬂa?etg: ARV Rter ina loading dose of 250 to
phar maceuti ca fy acceptabl e salt thereof, tgor ,

500 raghmi’niest. mlxtuit ¢00 neg/ml) drdintbeuwkskly dseparf a6@ky 350 mg/m* (e.g.

boutEguen 'zfll ly, with an EGFR signalling pat hway

aDout Y BEAHY, for the treatment of cancer is in the
range of 600 to 4900 ng/ n2. For exanple from 2500 to
4000 ny/ n2, from_lZ%) to 3500 ng/n2, nore suitably

As alfaventhzQosrge dosBhituny/ mey begmsed wprinathe Wweight of papdiento For

250 [ i, e particularly from.250 0 /
examnt, AT mAlChE 9B GH 3 alife 67 o § fo i3 e, e
aboued R gMke} sidrhen W@elﬂ?&@sdd Q5SS mm@%](et. debricahp/ke]. a

patient. For exanple, a dosage of a compound of

formula (1) as defined above, or a pharnaceutically
tria v Di LOR,
i s AP B Al SR o 0 AQTROLIL AL g ant of
one R00tb/ B3RP FatP& daTIGB2PR64A0BR) Treswu V' hman b& aGiskRstered in an
signal | i ng pat hway. i nhi bjtor, forgihe tyeatnment of

amovgh 9f ore RaY e tabietidady. aadhie Tarcavas (pay) be admimigtgred jg,an
' ;0 stered. More preferably, the
S ogggﬁeel:sgx?é)%%ﬁg%y'to 80 ny/ kg, or 30 to 70 m-kg. In
one enbodinent the R bitux | nmay be administered in a

LN e R TN,
contatrfng ErbiRR Bt or%gﬁlm. )a-forﬁ§u1§thﬁM%nt4iﬁiﬁ§ 1Rsad¥ ok Qarceva™).

ErbituxTM rmay be “based upon the wei ght of a patient.
The phsgmaceutical composition for intravenous administration may be used in the

form of sterile aqueous solutions or in an oleaginous vehicle which may contain other
substances, for example, enough salts or glucose to make the solution isotonic with

blood. The agueous solutions may be buffered (e.g. to a pH from 3 to 9), if necessary.

The pharmaceutical formulations (e.g. containing Iressa™ or Tarceva ™) may, for
example, be administered orally in one or more of the forms of tablets, capsules,
ovules, elixirs, solutions or suspensions, which may contain flavouring or colouring
agents, for immediate-, delayed-, modified-, sustained-, pulsed- or controlled-release

applications.

If the pharmaceutical formulation is a tablet, then the tablet may contain excipients
such as microcrystalline cellulose, lactose, sodium citrate, calcium carbonate, dibasic
calcium phosphate and glycine, disintegrants such as starch (preferably corn, potato or

11



exanpl e, Erbitux"M may be adm nistered in a | oading
6 to 13 ng,/kg (e.g. about 1.0 ngk
quﬂ)éﬁo%é%kl y doses of 4 to 9 nmgrkg (e.g. abou?l)%ﬁagzoo6/003207
ng/ kg). I n one enbodi nent the IressaTm and TarcevaTM

tapld?ﬁ)étaPﬁl) aghiu &E&h%@ydeﬂaﬁncﬁﬁ'ﬂaﬂﬂéﬂo@é sode a%@Qeﬁﬂn%@&pI@;
tabl et "daily. For exanmpl e, IressaTM may

silicafgtri ni ander erahwlation artBRdrs of Sede 289 n@@}é@mépyra@hdoye

hydrgxﬁxgar Ig)gm;%gdtig%ﬁ gge gg?ﬂ\}f& Tﬁ{&r&ﬁig gcgb%lﬂsc?n&ﬁ%}vugﬁtcrogg

gelati0randl| sdkdian Adiitibeallge ﬂubﬂ&a@ﬁ; agﬁnmmom naghesign searate,
formulation _containing ErbituxTM or orally (e.g. a

stear i |IBRFIhbSATIg AT HC MR8 #IPIUdsE- Tar cevaTM .  The
phar maceuti cal conposition for intravenous
admnistration may be used in the formof st riae

Soliddommistions| aft 4 esilar ty'pa may elsedg ampkyed s cliléershin cgelatin

capstiy ST GrOUBENE IF fR SO ICBIOR P Srer SBteln PR milk
sugapbplﬂgh m%uﬁﬁ%%‘@p&?& {186 81yB81Y. P& eﬁl%cﬁlﬁrsﬁﬁbefnﬁloﬁs addlor

a pHfrom necessary. he pha xnaaceut cat
ehmsoﬂxmbmpomdsnmb@combmmbwnh wgmuse,ss@atmzxg or faveirigagents,

colo%m%?erfoﬁéyqsbwﬁgp 3}1@% o? Iglgstgg ksv%/ﬂd 1tﬁ)&1?ue%s

suchelk watdr Ssthael, tdpIshe @[yo%umgl§¢em§and/uvnﬂﬂinmxas @epdod] N
flavouring or colouring agents, for imedi ate-,

del ayed-, nodified-, sustained-, pulsed- or

PhachAILAEU 4 8 APBPL GBS horl Ay, aor pproprit,

be cdmzbmetxﬂy‘rptysemﬂdtmldmscraa dogaige nhiss arslundy B prepared by a.ny of the

et RS RS 2y AGPLERS pRBIHR 4

into Qb36€iaf6n kY §étﬁkeﬂxg?éa§ént§%ﬂﬂ StRFfehs GPrBieBF ARhded solid
corn, potato or WO 2007/ 0 3307 PCTJ(EB2006/ 003207

camcrapmodaathstaad chyn, Hodecasssy,asiviping Yoolpredust into the desired
formS gscar nel | ose sodi um and certain conplex silicates,
ranulation bi nders such as polyvinylpyrrolidone,
hydr oxypr opyhnet hyl cel | ul ose (AMC),
hydr oxypr opyl cellul ose (KPC), sucrose, _gelatin and
Pharmggritigal fngemlenasnaauitgble | fomerak admingstratiem dergie Bicaearrier is a

sohd”gt%nﬁq%ktuB?e?grﬁﬁgraﬁr%sented as unit dose formulations such as boluses,

capsules or tablets each containing a predetermined amount of the active ingredients.

A tablet may be made by compression or moulding, optionally with one or more
accessory ingredients. Compressed tablets may be prepared by compressing in a
suitable machine the active compounds in a free-flowing form such as a powder or
granules optionally mixed with a binder, lubricant, inert diluent, lubricating agent,
surface-active agent or dispersing agent. Moulded tablets may be made by moulding
an inert liquid diluent. Tablets may be optionally coated and, if uncoated, may
optionally be scored. Capsules may be prepared by filling the active ingredients,
either alone or in admixture with one or more accessory ingredients, into the capsule
shells and then sealing them in the usual manner. Cachets are analogous to capsules
wherein the active ingredients together with any accessory ingredient(s) are sealed in
12



stearic acid, glyceryl behenate and talc may be

included. Solid fornmulations of a simlar type may
woabeno2b®7enpl oyed as fillers in gelatin capswcaa:eB2006/003207

Preferred excipients in this regard include |actose,

starch, cellulose, mlk sugar or high nolecul ar

a rice\gaperanvpleps stpydostnougdl pE Sirmular(@y ormh@uu@cegu@la'mcmle
s of 880y Sk Xt 552 2 PRGN BB B A b

be suspehd&t inovatehbesfore Mﬂlﬁnﬁfﬁlﬂﬂoﬁ,l drysprgkiaf 8h Bods UBHREREMIEE may
s and W|th di luents such as water, ethanol,
bePa%%&BéFénléﬂdP and gl ycerin, and conbi nations
thereof. Phar naceuti cal fornulations suitable for
oral adm nistration may, where appropriate, be
The actime dng‘redﬁd:ﬂtg/ may edsenbe forimmlded ay etselutios ayeuspentisn gmdoral
. re of the .nmethods well known in
adminiyia “ézflt P%?f“gm %fﬂ%?%f I o AHRIsiraRqn Hherpindhs caigiep s 2
11qu1d%h§;‘ gk B&seﬂt&i £ @ﬁﬁﬁbﬁbf QRudaRsi G bl Xr?acidé%@ﬂél]ﬁﬂto% Wl
carriers or finely drvided solid carriers or
aqueob@llhmén@t ashe pil-infwatedessbemylsohapi ng t he product into
the desired formulation. Pharnmaceutical fornulations
suitable for oral admnistration wherein the carrier
As uded Rereid0 ki terme i¥BstugPriatiaaad leﬁhtﬁ%etﬁ@tnh% @é‘tét@';&ot@&%@
fornul ations such as bol uses, capsul es or tableéts

group(s cd cB el Y iyt @opﬁeeﬁph@mpweammtms supls ta thage in

n l,e de b ess]
certaif MEHCE S it PRY Cpoh oo AT Rl QIRDCE Pnble
metabloliggdeiel itles tiogly t&eorY the agehts azhioﬁtaSe ﬁli?ﬂk‘mb&bl%ﬁl@f&ﬁv@y
conpressing in a suitable nachine the active
compounds in a free-flowi ng formsuch as a powder or
Furth&HrRP | al t
[ ner%J 131|§| g@&ﬂtﬁﬁ] aig Oﬁ?%ém%g]gtn?c om S&l%aglelég ﬁgﬁm for
smultagecms Gepatats par seq\@na@ie ke Mnnlodelduﬁ@bieephsﬂm)grmthnaﬂe
moul di n an in ui.d, di | uent.. Tabl et b
compg %ﬁ%{fﬁiﬂﬁqﬁé%ffné%a ﬁﬂ?ﬁ dotfhet oo &h PlgpaceyEa B pRfoe
salt, eSt€068R0d Rﬁéﬁe@fﬁnﬁ% EEFRRAGMRE pRthwal hiddibigor! he act ive
i ngredi en either alone or in admxture W th one or
nor e accessory ingredients, into the capsule shells
eal i g themin the usual manner. Cachets are

and t
Descrg?%nooo %ﬁf%"%apsul es wherein the active ingredients
together with any accessory ingredient(s) are sealed

FigmeI ?: shows the average tumour volume (relative to the average volume on the
first day of treatment) for A549 (lung carcinoma) xenografts observed for an
untreated control group of mice and for mice given (i.e. treated with) Erbitux™
(alone), DMXAA (alone), or a combination of Erbitux™ and DMXAA.

Figure 2: is a representation of the same data used to generate Figure 1, but expressed

in terms of the percentage of mice having tumour volume less than four times the

volume measured on the first day of treatment.
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12 WD 20071023307 PCl7 132006/ 0032@ a rice paper
e . The compound of fornula (1) or a

Wopﬂéﬂzfgg@uti cally acceptable salt or ester nayPCéIi/(%%ZOgGe/OOSZM
formul ated as di spersible granules, which may for

| e be suspended in water before adm nistration,
Exa%??esqgri nkl ed on food, The granules may be packaged

e.g. in a sachet. The active ingredients my al so be
Fx f&rqulated as a solution or suspension for oral
A ¥ni stration. Fornulations suitable for ora
adm nistration wherein the carrier is a liquid my be
presented as a solution or a suspension in an aqueous
Methodqui d or a non- aqueous liquid, or as an
oi J-in.-water liquid enmulsion. As used herein, the
term"prodrg" includes entities that have certain
Xenagﬁ@&sef& @fimafl TOUDEMbettd sehing in BRYIpH6F niddds 98Fic mice. The
phar macol ogi cal activity as such, but may, in certain
cell linesselpgied avas Y48 Gl RCsausiten G ad¥d) aisluge sercipomIe.
parenterally) and thereafter netabolised in the body
to formthe agents which are pharnmacol ogically active.
The BISAD heasrgeteced dshiBMDIAR Nidsirevdibswdy peay sibewm ke effective in
conprj sing in conbination, for sinyltaneo separate
theseo.cggéalsw B USEQ T FPIRRIHRIOBY Tl BRS Wgs@i g-s'thF Jiht FenogRet
studie@mpound according to formula (1) as defined above or
a pharmaceutically acceptable salt, ester or prod-rug
t hereof and an EGFR signalling pathway inhibitor.

e ; . e : ]
aVéioige teride vollipaReRte| at i ve L5et el RP-R5enie8| une
on the first day of treatnent) &&ﬁk 549 (1 ung
carcinoma) xenografs observed for "anm _untreated
control. group of mce and for mce given (i.e.
treated with) ErhituxTm, (alone), D.XVL (al one),
orl a comt¥Hiti on StErEdcortland Dv X AAC  F gju _

2.9 1s a repiy esent@yican, of the me data yped to
geznerate%gggure 1, but expresse?}*i nter nl?sof t he
peYr cent ageb49f mi c&hitux™g t unmour33vol une | EBss than four

tipes the ol unme S d on the«fitrst d of
oot rentAsed Erbifix 7 S drt oy
DMXAA

" Calculated from dose of 1 mg/mouse.

For this study, DMXAA is given twice in each of Weeks 1 and 4 of the study.

Erbitux™ is given twice weekly for four weeks.

Xenografts are measured two or three times per week and their absolute volume
recorded; xenograft tumour volume relative to that recorded on Day 0 (Vq) is then
calculated. The time taken to reach a relative tumour volume of 3x Vj is used as a

surrogate marker for survival.
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13 WD 2007/ 023307 PCT/ GB2006/ 003207 Exanpl es Exanpl e
1 Method Xenografts for human | ung cancer are set-up
woi200greseps of nude, athym c mce. The cell | ipa@/GB2006/003207
sel ected was A549 (ATCC nunmber CCL-185), a lung
carci noma. The A549 was sel ected as DWMXAA has
Resuligr evi ously been shown to be effective in these cell
| i nes when used in conmbination with paclitaxel or 5-FU
in xenogrth studies. Goup Cell Iine Treatnent Dose
Tablet @veld Noelod, 48 well amigke 1 dndA24hownthae teecbralsingtionl of
10 2 A549 DNLXAA 21 10 3 A549 ErbituxTM 33 10 4
ErbituxB% sndp Ak popvidsamguneapectedynengiskiasiice i delay g tRmew
owthose of I ng/nmouse. For this study, DMXAA is given
gr W ce in each of Weeks | and 4 of the study.
ErbituxTMis given tw ce weekly for four weeks.
Tableisrmm bEstaliRs WRASNS & dntRr41Es. t hree tines per week
and their absolute volune “recorded; xenograft tunour
vol unme reI atlve to that recorded on Day 0 (Vo) IS then

GrouR,o| u 058f 3x V3§
sur vi g 14,yvqeg@lg7xﬁ@fsso7 As@rmzeoelm@%gv (Days)
injection) (Range; Delay® (Days)
days) (Days)
Erbitax™  33° 0/10 44 12 0 4
DMXAA 21 2/10 48 16 0 16
Erbitux™/ 339421 1/710 70 38 28 34

DMXAA

® The difference in days for treated versus control tumours to quadruple in volume
(control tumours quadrupled in 17 (14 - 23) days).

® Tumour regression duration is the number of days that the tumour volume is less
than the original treatment volume.

¢ TTP: Median time to disease progression.

4 Calculated from dose of 1 mg/mouse.
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Results Tables 1 and 2 below, as well as Figures 1 and
hat the conbination of FErbitux'r"' apg:q.

wof)zrocﬁ){/h?z %(}37 an unexpected synergistic effect in ell(%% ng ga

tunour growth, Table 1. Results of studies

e e L N

Duration'' (Days) injection) (Range; Del ays (Days)

thifuv'r'i 33.0.10 44 12 0 4 | XAA 21
2/4rpurg 16 DPos® Erbi Ui xTM 33" Respanse0 70 38 28 34
DMXAA a T i fference in days for treated versus
contr ol tgﬁég‘lgsbfyto quadruple in volume (control
turnouts dujecies)l ed in 17 (14 -23) days' " Tunour

regression durati
tunour volume is |e$® than PRe origi nafDtreat nefiR

IO OTTE . -
A at ed fHPom dosé)s]&f 1 ng;‘ﬁouse. 15 % 2007/ 083307

PCT/ GB2006/ 003207 Table 2. Results of studies with
A549 xenografts. G oup Dose Responses (ng/kg by
PAEAA on) A PR SD24R 48 16 0

Erbitux™/  33%+21 1/10 70 38 28
DMXAA

¢ Calculated from dose of 1 mg/mouse.

® PD: Progressive Disease (> 50% increase in tumour size)
PR: Partial Response (> 50% reduction in tumour size sustained over two weeks)
SD: Stable Disease (does not satisfy criteria for PR or PD)

CR: Complete Response (cure; undetectable tumour over two weeks)

Abbreviations

AUC = area under curve (plasma concentration vs. time)
CR = Complete Response

DMXAA = 5,6-dimethylxanthenoneacetic acid
EGF = endothelial growth factor

EGFR = endothelial growth factor receptor
ENL = erythema nodosum leprosum

5-FU = S-fluorouracil

HPC = hydroxypropylcellulose

HPMC = hydroxymethylcellulose

ICAM = intracellular adhesion molecule
ip. = intraperitoneal

MRI = magnetic resonance imaging
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Erbtux "' 33 0/10 44 12 0 DADCAA 21 2/10 48 16 O
Erbi tuxTM 33d+21 1/10 70 38 28 DMXAA d Cal cul at ed
wofemzanse of | ng/nouse. PD: Progressive D s@as:B2006/003207
(2: 501/ 10 increase in tunmour size) PR Partial
Response (? 50% reduction in tunour size sustained
PD over two we8kwgyessiSPDiStstbl e Di sease (does not satisfy
PK criteria fothR or,.P% CR Conpl ete Response (cure;
undet ect abl BMTEER &r two weeks) Abbreviations AUC
PR = ar eaandepaﬁwggsp()ﬁéeasrra concentration vs, tinme) CR
= Conpl ete Response DMXAA =
SD 5, 6- di et hy et PisprsAeaceti c acid EGF = endot hel i al
growt h_factor .EGER = en lial.growth factor
e recept or Eﬁf’dgné%ﬁﬁe&r]r%g%%géﬁ%ﬁl eprosum 5-FU =

VDAS- f | uorour agidculdP@Gismuphiyig egoty pr opyl cel | ul ose  HPMC =
hydr oxynet hyl cel | ul ose |1 CAM = intracellul ar adhesi on

VQT ol ecufe i Upmoun) il ag@rdf BHB& MR = nagneti ¢
resonance imaging 16 WO 2001413347 PCT/ GB20061003207
Pl i~}Y?f S 3Ttr4 Di"+5:ay ' =er F zx}F ~c t xt e
acs
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pia. _ Paial RQuol se SD = Stable D seeaase TI':?
| edb"i time tot sc tse f z essicn V DA = vas , ul ai
di srupting 4pmalt . ; ,a. rllilAX{&'l ttlEapfflag!

t?1°.C } -7 CLAIM5 1. A conpound of Formula (I):

CLAMS .' 'R R5 5 Formula (1) wherein: (a) R4 and R5

1.

wh

(a)

(b)

or

together with the carbon atons to which they are
joined, forma 6- nenbered aromatic ring having a
subétgompernd oRBorawdR @):r adi cal - (B)-COOH where B is a
i near or branched substitutgd or unsubstituted Cl-C6
al kyl radical, which i1 10 s turatlgd or ethylenically
unsat urated, and wher eknR R 4R3 are each

i ndependent |y sel ect eg thg group consisting of H,
Cl- C6 al kyl, hal ogen, CNLANO2, NH2, OH OR
NHCOR, NHSC2R, SR, SCGRR-0r NBR, Bcein each R is

i ndependently Cl1-C6 alkyl optionally substituted with
one or nore substituents ed from hydroxy, am no
and net hoxy; or 15 (Db) onFeO%%#“‘%(F:@ and R5 is Hor a
pregnyl radical, and the other of R4 and R5 is Hor a

phepyl_ r.adi cal [ y. [ I t y )
P heRy ertis [BembbATR, 8 et BRI, o™ Y 48 o, form a &
or areatbdeydd armdiatiaking Raving aldubstitaerCtR OB kKadicad r(BECATBH where
al k radLcal, i ical _z _
s B B Goranditesint Ufish B LRl b el gkl dpdunicn i
Cl1- %tuadté«ylorreihiyleraid:allyv\brh&allurhtedsahdr\alll@felinoR1, R, and R; are each
et h}Hngér?c?e'nW sé’lggt% Wo?nt ﬁ%’group consisting of H, C4-Cs alkyl, halogen, CF3,
CN, NO,, NH;, OH, OR, NHCOR, NHSO,R, SR, SO;R or NHR, wherein each R

is independently C4-Cg alkyl optionally substituted with one or more substituents

selected from hydroxy, amino and methoxy; or

one of R, and Rs is H or a phenyl radical, and the other of R, and Rsis H or a
phenyl radical which may optionally be substituted, thenyl, furyl, naphthyl, a C4-Cs
alkyl, cycloalkyl, or aralkyl radical; R; is H or a C4-C; alkyl or C4-Cg alkoxy radical,
R, is the radical -(B)-COOH where B is a linear or branched substituted or

unsubstituted C4-C; alkyl radical, which is saturated or ethylenically unsaturated,

a pharmaceutically acceptable salt or ester thereof, for use in modulating neoplastic

growth, wherein the compound of Formula (l), or pharmaceutically acceptable salt or

ester thereof, is administered concomitantly or sequentially with an EGFR signalling

pathway inhibitor.

2.

The compound for use according to claim 1 wherein the compound of Formula (1)

is a compound of Formula (I1):
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20 or a pharmaceutically acceptable salt or ester
thereof, for use in nodul ating neoplastic grow h,
wherein the conmpound of Forrmula (I), or
pharmaceutically acceptable salt or ester thereof, is
adm ni stered conconitantly or Sequentially with an
EGFR signal ling pathvdy i nh| biltor. Ry 2. The conpound
for use according to cla ein the conmpound of
Forrmula (1) 1is a conpo mula (11): 18 a RFl Y
~Y:.'" 1R 4 R6 B-COM™H , Wherelan R4, R5
and B are as defined for fjornula (1) gn claiml part
(b). a 3. The conpound f oB- (IS]DHccordl ng to claiml
wherei n the conpound of For nul ihél is a conpound of
Formula (I11): R t_ OH Da (111) wherein Ri,
whePéin ®]IRRR 38 Beér%rés'déﬂﬁ&?fb@'?d?mu)é ®eh eeied phrqp).t he
group consi sting of H, -C6 al kyl, hal ogen, CF3,
ON, NO2, NH2, OH, OR NHC(R NHS@R SR S2R or NHR,
3. Whergi '&oﬁ@@bncﬁo‘r Ssd BERPERGENtbn FlvnERirl Hé%on%uh@'&ﬂ:bﬂ‘nula
substituted one or Tnmore substituents sel ected
Isaﬁmquiﬂ?rm@m(wb and met hoxy;

Formula (lll)

wherein Ry R, and Rj are each independently selected from the group consisting of H,
C4-Cs alkyl, halogen, CF;, CN, NO,, NH,, OH, OR, NHCOR, NHSO,R, SR, SO;R or
NHR, wherein each R is independently C;-C¢ alkyl optionally substituted with one or

more substituents selected from hydroxy, amino and methoxy;

wherein B is as defined for formula () in claim 1;

and wherein in each of the carbocyclic aromatic rings in formula (l), up to two of the

methine (-CH=) groups may be replaced by an aza (-N=) group;
and wherein any two of R, R, and R; may additionally together represent the group

-CH=CH-CH=CH-, such that this group, together with the carbon or nitrogen atoms to

which it is attached, forms a fused 6 membered aromatic ring.
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wherein Bis as defined for fornmula (1) in claima1;

15 and wherein in each of the carbocyclic aromatic

rings in formula (1), up to two of the nEthine ( CH=)

groups may be replaced by an aza (-N=) group;

4. wheffge ISOBRPUAA\EPT BiSe RECORINIZA -l eseigithe 6wap1>tgnd of Formula

(1} RURRHouRE BY FRTla (U Oroup 20 - CHECGH CHEGH, such

his group, together with the carbon or nltrogen

atonms to which it is attaghed, forms a fused 6
menber ed aromatic rivig. 19/(4. The Bonpound for use

' et el 't NEy conpound of Fornul a

| Formula (IV) 5

(rrr) in claim3. 5 The c%npou d for use according to
claim4 wherein the corrpound of \For@Hla (1V) is a
compound of Forrmula (V): i3 Rl f{I' K~ {>41t3 10
Formula (V) wherein R, Rl, R2 and are as defined
for formula (1V) in clain14 6. TK& conpound for use
according to claiml1, vvhe f?gr\( conpound of Formnul a
(1) is DVXAA or a pharma é’U'["P ) acceptabl e salt or

whegdireR, Rh&R,anfl R, 4k s defined Esrpenungl (Ifipin cliwa 3accordi ng to
any one of Clains 1 to 6 wherein the conmpound of
Formula (1) or a pharnmaceutically acceptable salt or

5. est Fhe tcbﬁ'fp@@fﬁd fordisk R cofdfigRostIginak [Wwhegeip atid1veryipound of Formula

V) I B ndTof F Sy er ed concomi tantly.

Formula (V)

wherein R, Ry, R; and R; are as defined for formula (IV) in claim 4.

6. The compound for use according to claim 1, wherein the compound of Formula (I)

is DMXAA or a pharmaceutically acceptable salt or ester thereof.

7. The compound for use according to any one of Claims 1 to 6 wherein the
compound of Formula (l) or a pharmaceutically acceptable salt or ester thereof and the

EGFR signalling pathway inhibitor are administered concomitantly.
8. The compound for use according to any one of Claims 1 to 6 wherein the

compound of Formula (I) or pharmaceutically acceptable salt or ester thereof and the

EGFR signalling pathway inhibitor are administered sequentially.
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20 8. The conpound for use according to any one of
Clains 1 to 6 wherein the conpound of Formula (1) or
pharmaceutical |y acceptable salt or ester thereof and
the EGFR signalling pathway inhibitor are
9. adniniECRR eibnediqaarativdyl iphibitor Br u&ﬁ IE@WL@tlgla}qwlagtlc growth,

wh%‘nhvfﬁé( E@\/Ehb's]:gﬂﬁlhﬁg %éé@ﬁay} r\nﬁB 'a‘?]%ﬁ]ﬁ@@da%t)h ntwltantly or

erern pat hway | nhi bi
Seql@nmlmvmhsﬂ mepl&‘@mf&mmldﬁl(ll)y(“bl(m) égﬁ@éh‘(h a$ Hefingidtim agy one of

C'agﬂ%’ gdoroéf pf&h%élﬁlcgal'lx)%cé‘aﬂabre alt o'r)este“h\é}eo@f (V), as

in any one o
pharmaceutical ly acceptable salt or ester thereof. 5

10.10- yb €, Pfana'E(ﬁfEfRs gﬁéﬂﬁ@d paltv RGN | 2R Pkt Aanl@icture of a

t he manufacture o icament, for sinultaneous,
medepmeat éorcﬁrmslmeem isgparatéroriegtiential @dmwi%rﬁtlen withvp sarypound of

Foﬁ’rﬁula 'i@ gh‘ 9(||¥)' gvg(éﬂ v, (a's' géﬁneﬁ' ¥ a c!n\é) of @auﬂ@f“‘t@de or a

ar maceut | cal
phermepmtwbllseawptabd:tssaétresméwg@f foréhe mn@ilﬁmmf@ep@ﬁst@rgrowth
neopl astic gromh. 10 11. Use of a conpound of
Forrmula (1), (11), (I11), (I\/; or 2\/), as defined in
11.anyUse of afcomploangnef fforala (1).dH), dllpHaY mid¥utascdglingd in any one of

Cla"f\'ﬁg qRb %b b aﬁ%la];r%?e%ﬁgﬁlp atcP&;tSﬂg hR6r ddi& tH@f‘éHf RF Y Sanufacture

medi ca or s t'aneous, separa e or
of & erpdisanieat, fausimaltangoss sapardte o apURGHa admigiaEationryth an EGFR

R e

a combi nation of a conpound of Formula (1), (I1),

12(I l JA) phérjrn\cheng \QrmLﬂéhoﬂef:i)rﬂﬁﬁsmé‘ :{lafb})spgﬂg Prfl & 8l Bngound of

maceut | cal cce t or ester

FOM’M&&‘ dbf (th”ﬁn (BGFer §V)gresl ﬂefwrgedpm Baayone phidaimgr 1 o6, or a
acé.ltﬂzl%tﬂ)r] e%?%éi%l% alaif BF BUleRly g%opgﬁgrﬂ REHFO fdrdlify Lsathway

ereln ation is apte i nt ravenous or
lnh(hftat adm ni strati on.

13. A pharmaceutical formulation according to Claim 12 wherein the formulation is

adapted for intravenous or oral administration.

14. A pharmaceutical formulation according to Claims 12 or 13 which additionally

comprises a pharmaceutically acceptable carrier.

15. A kit comprising in combination for simultaneous, separate or sequential use in
modulating neoplastic growth, a compound a compound of Formula (1), (Il), (Ill), (1V) or
(V), as defined in any one of Claims 1 to 6, or a pharmaceutically acceptable salt or ester
thereof and an EGFR signalling pathway inhibitor, which when combined produce a

synergistic combination.
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15

14. A pharmaceutical fornulation according to C ains
12 or 13 which additionally 25 conprises a
pharmaceutically acceptable carrier. 15. A Kkit
conprising in conbination for_ sinultaneous, separate
16.0r $beaemppend fesbse af amyend eftGIAgsb ip?.dbe uge gF Glaim,10r Claim
11 Ctﬂ%ﬂ%’};ﬁfjac%gﬁ%@ﬁg%tleﬁ o 2y of dt;l)almé 1d)o 14 |dr Itﬁe kit &Mlaim 15,

In an% one Cl ai ns 6, or a
wheteiy cEéiﬁR sianalijnceateyeniphibiteris @ rmnqsgm@rarﬁ@oeher eof

and an EGFR signalling pathway inhibitor, whi ch vvhen

conbi ned produce a synergistic conbi natl on.
17 The Teo meoRedNg der wWse bse, apharpaeewicalcfaimpation th lgt Of l¢daim 16,

A9 hibter & 8w RIRITBC UL i Cal

Whg%&nﬁggﬁﬁlggfgé%p%@ﬁn grl Irrs 1u2 to 14, or the kit

of daim1l5, wherein the EGFR signalling pathway
18' NhirRé tQm Lpoanefﬁgjrg%r QH)?Bné‘BF ?%ﬂﬁyq t®9lthe uze%f epamqw Claim

for use, maceutical formulation or kit
11,chaiphemEaceutiged fcémwlattln@ ofamrore ghalaimny2 pad hvaiyhe klt of Claim 15,
t 1 of
ol e SRR R TP ley PRGNS VBRI TS D i m
11, the pharmaceutical formulation of any one of

190 airp® égnﬁaeur:ltf"foroﬁsé h%ek'phaﬁ’ﬁa(guﬁédpfaﬁnulatﬂog YWDRE & Tlaim 18,

the EGFR signa ﬁ inhibitor is a tyrosine
whiieiathe BGITR Biognating aaj Wah@htbﬁﬁfplélﬂﬁ'@t'ﬂ'bpf gefdinibyse,
pharmaceutical fornulation or kit of C aim 18,
wherein the EGFR signalling pathway inhibitor is
20er | dhe reamraung &riuserdif By e8e 20Claime 1de fphgriefobLlaimel 0ar Claim
11 atmé pﬂﬁﬁn&L u@a?'fJFﬁ]uilatlf)f? fany‘ B U?@laﬂ'ﬁs ¢ 3 Ay 19 tﬁ’é kiEbRERm 15,
armaceuti ca ornu tion any one of
whelem ire cpmppunc_mf Faymuten(@ (K. Klll:bf(l\(iloal(\ﬁ) as defingddn anyopggf Claims
11§ 8B nRbr B %ﬁ%aﬂ:epﬂé Iy bkdeptddid dit olds¥ar tR&reéfV) . as
efln I'n any one o aalrrs 1to6, 1s DMKAA or a
pharmaceutically acceptable salt or ester thereof. 22
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