WO 20101128259PCT/ FR2010/ 050874 1 ANTI TUMOR COMBI NATI ON | NCLUDI NG AVE8062
AND SORAFENI B The present invention relates to an antitunour conbination
t hat conbi nes AVE8062 and sorafenib that is effective in the treatnent of
cancers, nore particularly of solid tunours. 5[Prior art] WO 2007/ 077309
descri begyd Sfof98d¥gnat i on between the antivascul ar agent AWESRR30{@dsod
Vascul ar D srupting Agent) and the anti gngi ogeni c agent VEG- Trap. WO
99910779 descri bes the AVEB062 / platinumsalt conbination. 10 WO

2004/ 037258 descri bes the g,@ﬁtpun@jg QGN@NM@&meWm,@GvaH ous antitunour
agents chosen from taxanes ating agents

(cycl ophospham de, isosfam de, & 3 ites (5-FU, cytarabine,
etc.), epidophyll optoxin, antlblotlcs (doxorub|C|n etc. ) and vinca

al kal oi ds, 15 EP 1407784 descrj bes th AVE8062. / dexanet hason nat i on.
O e wibs RESSIMETIGN GRS | t1°S" GNTONG CHRDIBH Nt DI : ABRAGE Ao

t he Phaseofafesitutst i9éffdckies ipanbiredtasttal canced Rofe gartaitdrin of soliitumaduren (" Saf ety
study of increasing doses of conmbretastatin 20 in conbination with

Bevaci zumab (Avastin) in patients with advanced solid tumours") is

descrb bedPriortart]s specified that the patients excluded are those who have

al r eady ngﬂgﬂﬂﬁﬁg (fegc‘?er me mn%‘ b@twg%eoéntyé@ﬁlgr b%ﬁit %\l&? {069 lQ/D‘?\S
sorafenib or sutent (-exclusion criteria. prior_ therapy
bevaci zuMaseulDigupling /ggenesd ieiatkiandiaogec 2gaRIM(RGT T@rdot hel i al growt h

factor (VEGF) or VEGFR signaling such as Sorafenib and Sutent"). 25
| nt hefi | eonNexavar avai | abl eont hewebsi t eof t heEMEA

(http: // MRSEHEHT %GF%?;S@G%WPMF&QB%&%PW%?@&WH@%%M/Hego Pl-fr.pdf), it

is ingdicated that Nexavar (sorafenib tosylate) may be conbi ned with various

i d
or ' docor H@Et0As By et Bner el of BlehbA Winar o STl ucty Borh oBRet ne
i nvent i orffonT texdney efthioh N taxetesd)e saiktytatiag agentst (ogrtophpiphemitee Lisestahide, etc. ),
conbi nat Ia(r)'l met(glgghr‘tcles,SI§l EUA )'/‘:tgr%g%eo Etc%pu%&%temeén%o{"& ?d?)&brluﬂl%u tca)ged%s

vinca alkaloids.

15
EP 1407784 describes the AVE8062 / dexamethasone combination.

On the website www.clinicalfrials.gov, the patient recruitment phase for the Phase | study of the
combretastatin CA4P / Avastin combination ("Safety study of increasing doses of combretastatin

20 in combination with Bevacizumab (Avastin) in patients with advanced solid tumours") is described.
it is specified that the patients excluded are those who have already undergone a treatment
based on a VEGF or VEGFR inhibitor such as sorafenib or sutent ("exclusion criteria: prior
therapy with CA4P or bevacizumab, or other agents which target vascular endothelial growth
factor (VEGF) or VEGFR signaling such as Sorafenib and Sutent”).

25
In the file on Nexavar available on the website of the EMEA
{hitp:/fiwww.emea.europa.eu/humandocs/PDFs/EPAR/nexavar/H-690-Pl-fr.pdf), it is indicated that
Nexavar® (sorafenib tosylate) may be combined with various anticancer agents such as
gemcitabine, oxaliplatin, doxerubicin, irinotecan or docetaxel.
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possi bly being in the base formor in the formof a salt of a

phar maceutical |y acceptabl e acid. The conbi nati on conprises an effective
anount of AVE8062 and an effective anount of sorafenib. The conbination is
intended to be admnistered to a patient during a cycle conprising an

adm ni st kAt | VE8062 t hat marks the beginning of said

several a n?ﬁﬁg@$% ions of sorafenib, the conbination beiné&%ﬁﬁgﬂgpgﬁsﬁﬁer
time and not concomitant, the AVE8062 being 5 adm nistered before the very
first adphni b. The AVE8062 may be adm ni stered the sane
day as tﬁ%ﬂgﬁ%%ghhﬂﬂ1gh?gﬂ&@%ﬁ h delay of 1 to 4 hours before the very
first adrhfiisyanden delated te canapetilihourThrarneE06R compiraliso compesing MVERESZ i t he
day before the very firsyadm nistration of sorafenib, nore particularly
with a tinme delay qfqat | eagf,24 hours. The cycle is repeated, the interval
between two admi ni strayl o of AVES062 ranging fromlto 4 weeks. 10 The
invention also relates e.usemef AVE8062 and sorafenib for the
preparation of the antitiuno uonb nation described above. [Description of
the invention] 15definit bical l'y acceptable acid: organic or

i norgani c acid having a |OM/tOXIHIt k{?see "Phar maceutical salts”

J. Phar m 8smulal977, 66, 1-19); effectV%e amount: amount of a phar maceut i cal
conmpound effect on the treated tunour. Regardi ng AVE8062,
this belgﬁggs?g%?%gﬁﬁanl 'y of conmbretastatins and has the formula. Ove MO
e,. O OV O riLV® OH N-H2(it is th& Z isomer) It is an antivascul ar
agent (orCyDA Vascul ar Di srupgin t). It has the chemcal nane: (2Z2)-N
p- net hoxy-5 3) 4, Satri gethoky vi BWMephenyl R-seri nani de. This
conpound, wh s 5l desg [ N
to the nerrtiod ~descui bew | O 03/084919. AVE8062 may be adm nistered in
base form (cf. aboVe f%rmul a) or in the form.of teessal twof antitumour agenis
phar nacel:bbééiﬁif b¥ingFoRebady f@rn‘i"ﬁl' if fthef f8fm %K@Q@ 5‘? d phatScel Rl QcebiBle acid. The

hydrochlo represent ed bel ow
com matlon omprises an effectlve amount of AVE8062 and an effective amount of sorafenib.

The combination is intended to be administered to a patient during a cycie comprising an
administration of AVE8B062 that marks the beginning of said cycle and several administrations of
sorafenib, the combination being staggered over time and not concomitant, the AVE8062 being

5  administered before the very first administration of sorafenib. The AVE8062 may be administered
the same day as the sorafenib with a time delay of 1 to 4 hours before the very first administration
of sorafenib. The AVEB062 may also be administered the day before the very first administration
of sorafenib, more particularly with a time delay of at least 24 hours. The cycle is repeated, the
interval between two administrations of AVEB062 ranging from 1 to 4 weeks.

10

The invention also relates to the use of AVEB062 and sorafenib for the preparation of the

antitumour combination described above.

[Description of the invention]
15  definitions
* pharmaceutically acceptable acid: organic or inorganic acid having a low toxicity {see
"Pharmaceutical salts” J.Pharm.Sci. 1977, 66, 1-19);
« effective amount. amount of a pharmaceutical compound that produces an effect on the
treated tumour.
20



OV 0 N)1% “e...-s-OH H NH2. HCI 100Once admi ni stered, AVE8062 releases in
vivo the active netabolite (2)-1-(3-am no-4-

met hoxyphenyl ) -2-(3, 4, 5-tri met hoxyphenyl ) et hene, which has the fornula: Owe
Ove NH2 It is therefore also possible to substitute, for AVE8062, another
conbreta | ormula: Ove MeOOVe OVe NHY 15in base f '

form of y@a‘?@]@{azgg phar maceutical |y accegptable acid, in mﬁc?ﬂ%oﬁcgﬁﬂgg‘ént S
an am no acid, which releases in vivo this netabolite. WO

20101128 0 7 h hem_ cal _nane:

4-[ 4] [ 4- ﬁ%ﬁgﬂ@ﬁ? ?%‘.%zl E‘%?Dc?#é‘éﬁﬁa‘;ﬂg ﬁ%’ﬁ@ |‘]tf 8‘2’?@8%{;?%%? a5 the formula:

phenoxy] - N- et hyl pyri di ne- 2-@¥¢ boxam de. It is an anti angi ogeni c agent.
Thi s conmpound i s descrifsd_j AOMBO/ 42012 and WD 00/ 41698. Sorafenib may be
adm nistered in base form formul a above) or in the formof a salt of a
pharmaceutically acceptabl € O%&anple in tosylate form Regarding
the conbination, this consis nmbiffni ng, in the formof tw separate
phar maceuti cal preparations, 2=$n ¥S0 eni b. 10

NH, ~ {itis the Z isomer)

It is an antivascular agent (or VDA, Vascular Disrupting Agent). It has the chemical name: (Z)-N-
[2-methoxy-5-[2-(3,4,5-irimethoxyphenyl)vinyljphenyi}-L-serinamide. This compound, which is
5 described in EP 731085 B1, may be prepared according to the method described in WO
03/084919. AVEB062 may be administered in base form (cf. above formula) 6r in the form of a

salt of a pharmaceutically acceptable acid, for example in the form of the hydrochloride,

OMe
O OMe
L
x ] ﬁJl\/\OH

NH,. HCI

represented below:

10 Once administered, AVEB062 releases in vivo the active metabolite (Z)-1-(3-amino-4-

methoxyphenyl)-2-(3,4,5-trimethoxyphenyllethene, which has the formula:

OMe
MeQ OMe
O OMe
g¢
NH,

It is therefore also possible to substitute, for AVE8062, another combretastatin of formula:

OMe
MeQ OMe
O ! OMe
x NH-Y

15 inbase form or in the form of a salt of a pharmaceutically acceptabie acid, in which Y represents

an amino acid, which releases in vivo this metabolite.

Regarding sorafenib, this is sold by Bayer HealthCare under the trademark Nexavar®. Sorafenib

is a multikinase inhibitor that targets VEGF and BRAF receptors which has the chemical formula;



The conbination is adm ni stered repeatedly in a course of several cycles
according to a protocol that depends on the nature and on the stage of the
cancer to be treated and also on the patient to be treated (age, weight,
previous treatnent(s), etc.). Each cycle begins with the adm nistration of
AVEB062 gR 25%7%9-2??5’ in addition to this, several adm nistrations of
sorafeni b (dne cycle is 15 therefore chajacterized by an adifr HFREM HOBRRT4 ot
AVEB062 t hat marks the begi nning of said cycle and several adm nistrations
of sorafenib). The AVE8062 is adm nistered to a patignt in an intermttent
pattern wth an interval between two adm nistrationsij(durati on of one

cycle) which may range feioqm khto 4 weeks,.f oo ex I ﬁH eeks (coment: in
the case of tests on nice, admithi st on iIpt erjval "of " AVEB062 was 4 or
5 days). Sorafenib may itse er Hst ered t N20 patient in a daily

pattern over a certain GGration & the cycle. Sorafenib may optionally be
adm ni stered up to the end of one c%{[:l e. The node of adm nistration nmay be
the parerftrales olfi%e SHRIMGR! ofae:r ofrl4li4Rtiomediftierasiethyhehepullembamdytanminels e

for the aghehbyybidhethgpytidineBycdiitadcent & ah ARishGiogdh® RBH HHRPHSmANRAL sMBY
be 25 adna[?nl St r.eﬁv th%@gouqs% g@go%us or |5re ared’in an_intravenous

i nf usi on TEG"i'? dﬁ) f i W“ epPEIANg Way pepeminisere i bass fere (#bds
known5t o farmmeéa sboves lor il e form tohe slttof Apkamdtadically AREpRIRE tHcRUkdexBRGR int he
AVEB062 i, ﬁﬁg}%st ered parenterally, such as via intravenous

admi ni st rati on, as a bolus or via infusion, and the sorafenib is

adm ni stered orally. 300ne galenic formof AVE8062 suitable for parenteral
adm ni st rggdd bS tHeh omihielont NRisA A S, bk ut | i.n water. One

gal eni ¢ f%‘%dnﬁ?@%‘bs_giea%nl b stﬁinf gﬁ'lsey or qS%r”{'];ﬂ ¢ gﬁ:@%,stnr gi?ei SO OF "W, SERARIS) e,
that sol cPharBRGeutitRbPrepationsr AVERBER and (spYafénib.t he form of tabl ets contai ni ng
274 ng of sorafenib in sorafenib tosylate form (equivalent to 200 ng of
active princi ﬁ:b(f? .. WD 2010/ 128259PCT/ FR2010/ 050874 5 The doses of AVE8062
and of sof§rHIbFalemHisRdEtnistergd derastadivip apuese phspvait! iepeArrorting/iars rratscol
p?r amet ertﬁat&ieﬁéhc&&‘ontth@naft%lﬁne Bk &tbige StAGEarRbr fohtR tRARBAINdRoRA the BakRtoand
also on t

tient to . be treated (a ight, previous treatnent(s),
ot ooy HE bR ERE o iR e iR A0 By el heaeminits sgemaatsotand
100, 5 arAVERDS2EddanochpEess, ROaddiitbrdid this, B6ver dddthismptions (Veirgrbiib hewly cypw kace

ar ea; =do i . D1.S: i orafenib may itself be

APy afieffle Beftackzof B dn SUMITLALOR B! ATks02 R Bh R T e a8y

(dose defandetPvPel agmitistadiensnpk seratenioh) TheTWYESOB2 fie aidtvinigret do taa baifent Wo an

times a dasmater 2988 Wi a?‘idté/rﬁalpcféw&énpt'm@_ égmigiQQatﬁqs Yhel Sf%&%é@%ﬂ%je%o a
[ t e ;Sro nstr

dai |y dose of 40 g, Furtherpore, according to the uct 101 ctions,
it is recBRhERERIOTO Pdkwessi ©r prasarle & waeks meien isusasef tasts o miogothe
hours af teimidistratioh intdiket of AVIESDSE iWaB 4i & REARE IoY&ehih ridlBitsbl %@ta@ﬁmis_t%fi to a

cancers, re particularly of solid tymoyrs in general, nore particularly
of aséar cpdq‘ﬁﬁrﬁ ‘Fu%&?{fyo{?%i{qr%rﬂve%am'”o “rﬁf'%P% digh el Sarafenip may oplignglly be
obser ved adnmatistaredeptietheeht ioctaty/cyicle. t he treatnent of the tunour is obtained
when, in the course of one cycle, the adm nistration of the two antitunour
agents is staggered over tine and is not concomitant, the AVE8062 bei ng
admi ni st ehfedndef ofr asimimistratien yneyi bres the gene merstt roatei @nd/@fordlhreuts aindfdepeds @Dthe
Accor di Ngy4eRicOBBn R for 'Jl%gn i S, i pistered the same day
and wit thg t illme del ay g#ée:ﬁi{tl%o ?ﬁg%r‘r?gesﬁtﬁ? %%gg}%{éi .@g{g‘y{h iabgttumgawqﬁniwé ron
of séPaf eniMisiArEgyibiravaneesiplas: adbgiupior pieparstion oh IAWEBRO6@s énfasiorl tiag, 4vith
hours af t;%rrﬁét@uﬁdaftwgbdémab%o\v&to%IBgzowa?fohﬁh%ﬂ}o%ﬁdgwn t§ a%erddd & ||§dfir?'ir{’e‘ ot

; r €.g. in

two doses, of sorafenib); day D2 to 01l4: sorafenib 1s taken orally
the for mSFONg Bols p?ﬁ'ﬁ‘f"agﬂioéreemeoﬁv‘ftsﬂ% i§ [pEminjipred i rarerigralit edicitasDyia+ 3
weeks. Adateveho ddemirstatibg fas Rasolusa VRrnIB166 antl e AYRERE2 ddiRsEiddicriigr ed
the day before the very first adm nistration of sorafenib. Mre
particularly, the tinme delay between the adm nistration of the

30  One galenic form of AVEB062 suitable for parenteral administration is that where the AVES062 is

in solution in water. One galenic form of sorafenib suitable for oral administration is, for example,
that sold under the trademark Nexavar® in the form of tablets containing 274 mg of sorafenib in

sorafenib tosylate form (equivalent to 200 mg of active principle). '



AVE8062 and the very first admnistration of sorafenib is at |east 24
hours. Cycle exanple: day 30 DI : infusion of AVE8062; day D2 after a tine
delay of at |east 24 hours: sorafenib is taken orally (e.g. in the form of
two doses of sorafenib); day 03 to D14: sorafenib is taken orally (e.g. in

the for es of sorafenib), then the cycle is rep + 3
weeks. mmj%“?]e e??s%cacy of a conbination can be denpnstr at Z’g:trﬁ%zgiqlgoﬁfﬁi ng
its therapeutic synergy. A 35conbination manifests therapeutic synergy if
it is therapeutically superior to the best agent used alone at its optinum
dose (T.H Corbett et al., Cancer Treatnent Reports 1982, 66, 1187). The
WD 2010/ 1TizsQQM/WMZW%gﬁmafembfaﬂmasigredfeaah tmettd pavetion dependasrovarioes
denonst r ahRheds SURPA thd Qafuhfjam ed 98 %reg{edtarﬂﬁ F O tﬂ%ggt?er?'nt

]
w th the naxi rrumtol erated dose o eacto(Ph%&he separate constitu
study i npREeES (A0enaiokt previe trealmeptisiyaisnt The AMEBREZ may be gilministdrtd Ri 4 | |

whi chs i s tdlatRe rﬂdaedaelweénhs ean| ’mm\Msngnd‘ 8b mqlb %ndfdooqboarfaehi ok gb' ard 40 %gf
(days)/3.32 X T ich T-C rest%nts t umour growt h , W is

t he mean (¥ ?'Wbc’&h S'tﬁﬁ% ar?%q‘{ﬂs?é{? h&aph égF‘fPé'-‘r‘iftat"@ﬂ oﬁ'be ﬁ%fﬁfﬁﬁlbsméﬂ')fsQ'f)be
reach a pdmdﬁt@emmwlwaﬂedleoédbeg\lmé@f 2w<@rm36(m)m§,rtﬁl 3boand b@o ﬁ@rlaééél d&ﬁéﬁﬂér

t unour s al ue ent s

necessar % g%ho%é?? igﬁé\jtlg’ InL m; an e ke@&%{ﬂ“? grarg Osﬁcﬂj BFté'eocl'j'PP'HiS Of he
exponent 280 l"]!ﬂ'la‘d'@hdformémmm agi?ﬁiyvtdhse( ot #0D0 Ggr Fettitermbrealaccdrding & thel®dduct

' oo faiehe s TR ke oigREGc Wi TEHLP BRBl.or Rl hydhs 161 07

product ®akonsi dered to be active if the logio cell kill is greater than
or equal to 0.7. A product is considered to be highly active if the logio
IS great(j_r t han .. \Wen the treatnent tinme is at | east equal to 10 days,
and/ or ElCP’I“Q’PéVR“ Betirele Prbe tipaimegb Rt sancem. mare @artigulemeofl Suid iwnawsiion,
it is pogshdthiembe RAidildnabea bdtom&tiudgevairh! kikddylor ietah@e 0 cell kill =
(T- $n days) - (treatment time in days)/3.32 x Td. The activity in this
case"7s acknow edged for a net log cell kill that is positive (>0). A

cyt ost at iltmaadneéwbingencedrthmammdmm@c&lrﬂee tdea(memebﬂ th 'tdnhou’ﬁfs dbtaitdtAlhdrS inttRe Say

t hat the ratlon antitu
L Tect | fRuSELBR b e bimitAlod & i e bt Sk s sBeSRb chs R aptia
each of ﬁ?h’ecwn@ﬁmfuém AVES06G3r @@remtadmtmﬂerdd)sbefdr@ame gemdirstl ddmidisiestion adf the

exceed i §gfgg mum tol erated dose, w |l show therapeutic synergy when the
logio cell kill is at least 1 |ogio greater than the value of the logio
25cet? kill of the best constituent when the latter is administered al one.

[ Exanpl egkcdaihg td! bR pQrfhf:lﬂﬁrt made] e AlVBs0eR &thl@t@%ﬁ Rl sérh@ d%?%ml Bithi Lfife ON
solldtum)iurs gg ?18 ﬁ%ermnedepserlmenta t he ow ng way: the
ani mal s SGBY 86 d&yHNGUEHRETUR s Yare tﬁ?’@’“f%ﬁﬁ‘?’b"fg@ﬁfﬁw c%cw*ﬁ gxpmpie day D1:

bi | at er alinfysiar cfAVES0621h0d) t1at € diosis\afier th uaOsmm sofxfdTEb @ftai@nforra?ngr(@gtm @fe form

NCI - H460 n | un In the
case of gﬁ&e% w&u%&%n’@rg%%% D?‘F%grqﬁﬁﬁ? gﬁ?lée&%gﬂwgpsm %%H%é‘? PM9YRSER)

r andd® y of Wrﬂfanlbbtj@ngmeomse ipdpebtedaeD1 013 weeksnot (control s), intended to
receive the treatnent(s). Wiere it is a question of treatnent of advanced

tunmours, the 35animals bearing tunmours that have reached a predefined
tumpur siPEEOTEReAR anctherparicaler mgdartee AVEBPSDistasithinistenct dhey dayi lnaferetthe aerreirst

and cont p@hinkiBtdRSof ShraEfib. MoMeYardidifdry! e tnvd BMGy BEfRch I SdrhRistration of the
AVES8062 and the very first administration of sorafenib is at least 24 hours. Cycle example: day

30 D1: infusion of AVE8062; day D2 after a time delay of at least 24 hours: sorafenib is taken orally

(e.g. in the form of two doses of sorafenib); day D3 to D14: sorafenib is taken orally (e.g. in the

form of two doses of sorafenib}, then the cycle is repeated at D1 + 3 weeks.

The efficacy of a combination can be demenstrated by determining its therapeutic synergy. A
35  combination manifests therapeutic synergy if it is therapeutically superior to the best agent used
alone at its optimum dose (T.H. Corbett et al., Cancer Treatment Reports 1982, 66, 1187). The



WD 20101128259PCT/ FR2010/ 050874 7 conparable from one group to the other.
The ani mal s which do not bear tunpburs can al so be subjected to the sane
treatments as the aninmals bearing tunmours, so that it is possible to
~dissociate the toxic effect fromthe specific effect on the tunour.

Cener al | Wohb‘ﬁ#‘z??é@t herapy begins from3 to 22 days after g@'&'ﬁ?ﬂ@@ﬁﬁml s

dependi ng on the type of tunour and the desired tunour
are observed and wei ghed every day. A dose which |nduces a melght | oss of

20% or mﬁea@yofta%ﬂbmﬁcaaoal%tbe(@ewen@g%ﬁek¥ LG Hne YR §Ctlw>f Wn qutf;%ga at

10% or nore I's considered t unour
t he hi gh& comftinatigy with thegeaxiraum galerated deise biezsch dbibe sepmsttedpnstituehtsrin tHee

context efuddinQRstor Phi9xikadieRlbe (LATHRA m% ' B6PGITHA ﬁﬂrf&ténﬁﬁe&y&hﬁs a

week until the tunour reaches approxi nate e ani nmal
if this GUCHIG WBMF e the tunour reaches 2 g. The ani mal s are aut opsi ed

when gshey are sacrificed. %é‘ggcgm,“;qt[@(da%ﬁggg,w is determned in
accordance with various recor araneters, ‘'such as the 15dose (ng/kg),

the met hgHWEEn Q&ﬁeﬁfeeevfamedeowo%rﬁeiﬁysw'am isde mpaRtime. e daysxfeghirsd tand t he

| ogi 0 celttle ﬂ@dtlhentxyf’o@hurdelmemo edhch RerédEBHH neﬁerM’e I g?dr@(anarﬂg) g’HdeQr {8 the
t unour dou t he con ext%(g{_ I”ﬁpe foll ow ng studies, the

AVES062, °P1 r%;‘?g’rUBJ‘HV%LF? H@% (ﬁﬁﬁg thessams, e TREEES thRitMe: 0 BYSNaCl . The
sor af eni lnec&sauyrfmumeawémine\nt the téntfatagmiip eirh@anto, doliBle 2ing thpekysientka bRas2Q0

o1t T an SRt R EAREL L CareH Yo7z 0 R0 2ReS oS b B ronger
i nt r avendiied Pesinpient P@"tﬁmﬂﬂf@dpm@amqenﬁaasearcﬂpw&ai B, B, Ndh&ogonaddaniid was
adni ni st erad 1o Al u’&ﬂ@cgﬁéfde?edﬁ K nBHER, LRl BreBRPRER MBLGI 0.7,

adm ni stered 251 n conbl nati on sch wer & ‘use
agent s alPopeduct [seopgisases ket hedrotur acﬁwe 'ftﬂ\ﬁ)loag mrgathatharmg 8h@an &@rtraatmlermut

Si mul t aneriess Nt 194t B 1o Bd)s lohd/of REdiffdH
The di an E)um) ur v\g?éﬂ; : e sot art[ o%ﬁﬁiﬁ%n@?ﬁﬁmﬁ\ﬁgiﬁ 34 ny,

the tont FBMPRHEIAMY! é‘@ﬁ‘eﬂa"é“?tﬁmﬁﬁm\'ﬁéiﬁm‘"'of 1000 ngy, 12.8 days after

the tumour graftingeticthecanikghegtc avad ﬁéaﬁﬁb‘iﬁtrﬁb‘ﬁm 13.80/E§062 is 58
ng/ kg per injection, i.e. a total dosyg)a-r(-)gt 116 mj th)cthl sergose AVEB062

is active with 0.9 Iogio cell kill (log cell k|||) 1/6 partial regression
(PR = 50%he egiivitg 8i thia cade i laekrionilddgadl fdramey rog s:euz il tHaeis pasitNal @b N atkyRistatibll S

Losted (AR GPrebons g mePS B Moo Sy B8 Begimat e b espddoiie °°°°

nmg/ kg9 i suediigmotibe antbumpuriefizct3 | og cel | kill. However, the sorafenib did
not have a cytostatic activity at this dose (-0.1 net log cell kill), the

tumour having escaped treatnent. 5The hi ghest non-toxic dose (HNTD) of the
conbi nat i'6R CARENEONeYsAd RS HS awN Mekimug tolesated doseginkhich each of the constituents is

present at a dose that generally does not exceed its maximum tolerated dose, will show

therapeutic synergy when the logqg cell kill is at least 1 logig greater than the value of the tog1g

25 cell kill of the best constituent when the latter is administered alone.

[Examples]

Antitumor effect and tests

The efficacy of the combinations on solid tumours can be determined experimentally in the
30  following way: the animals subjected fo the experiment are female SCID mice which are

bilaterally grafted subcutaneously with 30 to 60 mg of a fragment of NCI-H460 (ATCCH#HHTB-177)

human non-small cell lung tumour at day 0. In the case of an early tumour treatment, the

implanted animals are distributed randomly in various groups which are, or are not (controls),

intended 1o receive the treatment(s). Where it is a question of treatment of advanced tumours, the
35  animals bearing tumours that have reached a predefined tumour size greater than 150 mg are

distributed'in the various treatment and control groups in such a way that the tumour size range is
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two agents having been carried out simultaneously on days 9 and 13.

The tumour doubling time was two days.

The median tumour weight at the start of the treatments was 219 to 234 mg, the control having
30  reached a tumour weight of 1000 mg, 12.8 days after the tumour grafting.

The highest evaluated dose (HED) of AVE8062 is 58 mg/kg per injection, i.e. a total dose of 116
mg/kg. At this dose, AVEB062 is active with 0.9 logy cell kill (log cell kill), 1/6 partial regression
(PR = 50% regression of the initial tumour size) being obtained at this dose.

35
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The AVEB062 was administered intravenously on days 10 and 14 post tumour implantantion. The

sorafenib was administered orally from day 10 to day 14. The two agents were administered in
combination, according to the same schedules as those used for the agents alone, but the

20 administration of sorafenib having been staggered one hour after the administration: of the
AVES062.

The tumour doubling time was 1.6 days.
The median tumour weight at the start of the treatments was 431 to 458 mg, the control having

25 reached a tumour weight of 1500 mg, 13.2 days after tumour grafiing.

The 2 highest doses of AVE8062 were foxic and the highest non-toxic dose (HNTD) is
22.3 mg/kg per injection, i.e. a total dose of 44.6 mg/kg. At this dose, AVES062 is active with
1.1 logqo cell kill {log cell kill}, without inducing tumour regression.

30
Sorafenib, at its highest dose tested (HDT) of 100 mg/kg per administration, i.e. a total dose of
447 4 mg/kg, is also active with 1.1 log cell kill.

The HNTD of the combination was determined at the dose of 58 mg/kg per administration of
35  AVEB8062 combined with that of 38.4 mg/kg per administration of sorafenib, the higher doses of

_the combination having been found to be toxic. At this HNTD, the combination is active with 2.1
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log cell kill, i.e. 1 log cell kill more than the agents alone, 1.1 log cell kill for each). Furthermore,

50% (3/6) of partial regressions (PR = 50% regression of the initial tumour size) was obtained at

this dose. Five lower doses of the combination are also active, with a log cell kill of 1.9 to 1.5, and

inducing PR at 4 dose levels.

tn conclusion, the combination of AVE8062 with sorafenib administered 1 h later, induces more

tumour regressions than each of the agents alone, a therapeutic synergy being observed at the
HNTD.

10  Study 3: Sorafenib administered 24 h after AVE8062 in the combination (Tabie I}

The AVE8062 was administered intravenously on days 9 and 14 post implantation of the

NCI-H460 puimonary tumour in female SCID mice. The sorafenib was administered orally from

day 9 to day 20. When the 2 agents were administered in combination, the same schedules were

used as for the agents alone, but the administrations of sorafenib were started 24 hours after that
15  of AVES062.

The tumour doubling time was 1.5 days. )
The median tumour weight at the start of the treatments was 217 to 235 mg, the control having
reached a tumour weight of 1000 mg, 13.6 jours after tumour grafting.

20
The highest non-toxic dose (HNTD) of the AVEB062 is 36 mg/kg per injection, i.e. a total dose of
72 mg/kg. At this dose, AVEBD62 is active with 1.7 logq cell kill (log cell kill) without inducing
tumour regression.

25  Sorafenib, at its highest dose tested (HDT) of 100 mg/kg per administration, i.e. a total dose of
1213.3 mg/kg, is also active with 2.4 log cell kill. However, sorafenib did not have a cytostatic

activity at this dose (-0.4 net log cell kilt), the tumour having escaped treatment.

The HNTD of the combination was determined at the dose of 36 mg/kg per administration of
30  AVES8062 combined with that of 100 mg/kg per administration of sorafenib, the higher doses of

the combination having been found to be toxic. At this HNTD, the combination is highly active

with 3.1 log cell kill, and 0.3 net log cell kill. Furthermore, 50% (3/6) of partial regressions (PR =

50% regression of the initial tumour size} and 16% (1/8) of complete regression (CR = regression

below the palpable limit of 63 mg) were obtained at this dose. Lower doses of the combination
35  are also active (2.6 to 3 log cell kill), and induce PR at 5 dose levels and CR at 2 dose levels.
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In conclusion, this combination, which uses a sequence during which sorafenib is administered
after AVE8062, induces complete and/or partial tumour regressions, which is not observed for the
agents alone. These regressions, in combination, are observed at several dose levels. The logig

cell kill in combination is systematically higher than that observed in monotherapy.

tn conclusion, for these 3 studies, staggering the administration of sorafenib by at least 1 hour
after the administration of AVE8062, gives a therapeutic gain compared fo the administration of
the two antiftumour agents when they are administered alone. Expanding this interval up to at

least 24 hours increases this therapeutic advantage.
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20101128259PCT/ FR2010/ 050874 14 CLAIMS 1. Antitunour pharmnmaceuti cal

combi nati on conprising AVE8062 of formula: Ore MeOOVe OWe O Ha NH2 and
sor af eni bof formul a: ,thesetwo antitunour agents possibly being in the

base form or Wwa Zoh@13s25én of a salt of a pharmaceutical | ypapegRfalbss73ci d-
14

CLAIMS

1. Antitumour pharmaceutical combination comprising AVE8062 of formula:
' OMe

MeQ OMe
O OMe
O

X O HJ\/\OH

Z I
xI

and sorafenib of formula:

0
Gl o © X NHMe
' )'L |/ N
CF; N7 N
H H , these two

antitumour agents possibly being in the base form or in the form of a salt of a

pharmaceutically acceptable acid.

2. Combination according to Claim 1, comprising an effective amount of AVE8062

and an effective amount of sorafenib.

3. Combination according to Claim 1 or 2, in which the AVE8062 is in hydrochloride
form and/or the sorafenib is in tosylate form.

4, Combination according to Claims 1 to 3, intended to be administered to a patient
during a cycle comprising an administration of AVEB062 that marks the
beginning of said cycle and several administrations of sorafenib, characterized in
that the combination is staggered over time and is not concomitant, the AVE8062

being administered before the very first administration of sorafenib.

5. Combination according to Claim 4, in which the AVEB062 is administered the
same day as the sorafenib with a time delay of 1 to 4 hours before the very first

administration of sorafenib.

6. Combination according to Claim 4, in which the AVEB062 is administered the
day before the very first administration of sorafenib.



- Conbi nati on accor

2. Conbl nation according to laim1, conprising an effective anmount of
AVE8062 and an effective anbunt of sorafenib. 3. Conbination according to
Claim1 or 2, in which the AVE8062 is in hydrochloride formand/or the
sorafenib is in tosylate form 4. Conbination according to Clains 1 to 3,
intended to bgedaghd M red to a patient during a cycle
adm ni stration (?? A@I:%B%Z that marks the,beginning of sa @ﬂﬁé%q%h/agﬁg
several adm nistrations of sorafenib, characterized in that the conbination
i s staggeredzoverctigi d t h AVE/3 bei
adni ni stered before ?Eaet%\a'era&&{agittg lrgh%mésﬁﬁ P'Ec:)tﬁetg wie a‘% etwge" the
Conbi nati on accor mrwglstr@iromcziﬂhﬁ AVERGH2mmiddhe vérg 1Ak/E8§Iﬁi2tratmnecdlsnnafe$|ttﬂs@d t he
sanme day as the spaaf@molrsM th a tinme delay of 1 to 4 hours before the very
first adm nistration of sorafenib. 6. Conmbination according to Caim4, in
whi ch the AVE8062 is adm nistered the day before the very first
adni ni stratign of csrﬂbuaéml &cordﬁ@t@%@loimgﬁ%/fﬁmi#f%%@? e it 3edeated,

e

t t
admini stration of! H’g %@é@@@f”%?j af"ﬁ@"%?%i’sP%fw%?ﬁzd?g@'?%fr?'aﬁv’zggr\]@@k?af eni b

is at |least 24 hours. 8. Conbination accordlng to one of Cains 4to 7, in

whi ch the cygle i ed e nterv bet 1 nj strations of
AVES062 ranglgng fcr%%r%ngﬁgtfo ) ﬂccomp% 0 (?gn%'?lﬂ}f“ otﬂ %{ E‘owgﬁ:‘uéh? MVGFe6Sis
Clains 1 to 8, |nadmn@ﬁretdwrexwa%@d/cstmmfemberﬂyl parenterally and/or the
sorafenib orally. 10. Conbination according to one of Clains 1 to 9,
intended for the treatnent of a solid tunour, nore particularly a sarcom,

| ung, ovariatl- ki @erabingtion| soperdingzn@ae9f Claims Ude %intendEs 6 2thatrdatnfens of af eni b

for the preparatigfid@imah, AdveigakitRidhy & QFRLNALIARY ofstaHSSG dy 26 fver BaiaR O
CI ains 1 to 10.

1. Use of AVE8B062 and of sorafenib for the preparation of an antitumour

combination as described in one of Claims 1 to 10.



