10

15

20

25

30

35

WD 2008/ 102075PCT/ FR2007/ 002171 1 NOVEL THERAPEUTI C

USE FOR TREATI NG OF LEUKAEM A : Thi s
i nvention relates to the treatnent of | eukaem as, in
PO 2oos/a020Tgel oid 5 | eukaemn as. L e plcTarR 20078002171

cancerous di sease of the bona marrow and the bl ood.
Four types of | eukaem a can be distinguished: chronic

nmyel oi d | eukaem a, chronic

| ynphoi d | eukaem a gﬁykgc %‘ﬁ%ﬂ’bﬁgweukaem a.

Myel oi d | eukaem af ot TRRATRELIOE LEIABMIBY a rapi d

progression are called 10 AM. or acute nyel oid

| eukaem a. Myel oid | eukaem as of the chronic type with

a gradl@p inveBdan eeipjewiostho dreginor)t o6 isutsaeraiee, io aattsdlaCmyeloid

OleukiEreBs ¢ nyel oi d | eukaem a. These are cl onal

di seases ,of the bone marrow characterized by a cl onal

expanstafiesMian{Fed FPAc RIS SisRAs RT i ReRe Marfwr ang ithg dlood.

nBouTEt/bas gfﬂdul@éﬁtﬁd H¢lat abe dlst’tlngtﬁgtgéw?ﬁrdm oWoriNEukdenia, acute

ccor .10 a s . rican.cancer .

bR RESPL aBP BB K aiol R e B

and 4, Bggodeuksasaas of thEMcutsl tybe bdthdi aagpitb pegréssioRQH6 called
%h‘ﬁ' aﬁg{ gelgih%%en% q\@él({ﬂ& Itﬁ%ér@%j ;Sfcmé %&%ﬁnc tgie with a

ear survival
Mag%lf desscmgg(e@aweeprqgéﬁﬁsgmaﬁca Riagjed eSMRO®S, chpeici oweloid

Qé[l%m@o‘i?hégeYareV\&Mhé! Q:!-ii%%gbé‘ of Y BORE et crl'nzaArgctenzed by a

q@éordln r hIAnErlcan British ( )
TR PRRefPbob eE, CalRehEchs ot AgBatTr Romelly and
r adoamuide MhaSOm@ﬁacroMénddle@ﬁldd ng -on the type of

[ ] | (
o= DA MBS BTy s o
ath@%o heyy Rmcéé\MLFGﬂMﬁQO\n@ﬂ icesars-AIGMIL ofil HeFd®)nosed in 2006
Ctﬁ@lﬁ)ee[]ﬁi"téd\’@ta%rsoéper th@ eﬂo 85 tcfr 08 %Fﬁﬁ géar%l,lrwval rate is

About 95 |en erln

SR e AU AN 2 AT G SR Lot and Fagures 2086, Amorican
| @4tcRE Bb ey iviviv: |eJH@nﬁaWbﬁfﬁldr , known as

ncontAGPIU 16T mﬁg@,&@g@,@ﬁ;@; TR v ptat f dore,

cthblesarafdsybitypies |of AL, 36MStred entib W0 REME[ @épafhﬁmgsoraﬂh@ type of

04 0L D P AT, B PO o
cdaasdigality fafr theh eacuteprievkerentas. ofrenble-Asarasririesh f GAB) co-
LSRANR IR, B3 S0P (1914sAGyT T Om | eukaent a or the

devel o of a treatnment “alternative to the _
treat rfgqﬂué %alr ehdptirrsviiiiernd fim LML Naskr phaenadenslocation
Mﬂeerﬁ&@l@lésé’rﬂé’é 9 ad@ 22 of the IeThﬁerﬁEQ;@H@tThls abnormalht?/ Known

zot hi adi am no oro
ﬁD I'jadelfbh[a chromosémeI ‘aD ca ses prol)feranon and uncontrolied
p‘ymitr@ﬂbﬁhrﬁef@]lmyer tyﬁeﬂomﬂteyddus Bhd phicletdi met hyl et hyl ) - ur
ea is described in the international application
WO2007/003765. Its forrmula is shown below. WO
20081IDE@%&PCE’GVERROﬁﬂgi)@@lﬁlalﬁbieofor the treatriendr ofcleekaemias.
I-ﬂfwle%P Hﬁ%r%t fePihi fat%%azomgwngctwe therapeutic compounds for the

benzo

ymafﬁVﬁ@PD@f@e gralewes or bpalerept pinatiedis[sffering foymilerkdemia or

They H&Pe!lcsp@ﬂen% ot ﬁ@étﬂi@n?éﬁﬁfhatwe% fife taRbse aﬁ?é@f LRSS (Plo et
5Al t h ou%{ﬂ}% i's conpound can display a signi

Zht¥lol C0hA0P%i §33UN3EBI 1s in tests in vitro, new

paraneters such as the distribution of the conpound |n

the tissues uct in the_serum

har nldBi Rt QLA BretedbiaBars Loriamiol-fig B hrapheny)

tply&dazibt%eﬂpyrmndmf? -ARN'eft f leditnethylathyareaot ispr eedceibadd|! anonthe
Y, een

G BokR aBojopfl) By B3P b (BT BT PORES " <

not al vvays predictive of in vivo activity (Cancer Res.

1988 Cct 1; 48(19): 5447-54, Cancer Chenot her

Phar macol . 1996 38: 548-552). By in vivo

tests, it has been denonstrated that the conpound
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pyrido[2,3-d]pyrimdin-7-yl]-N-(1, 1-di et hyl et hyp-ure

a, or a hydrate, a salt or a solvate thereof, for the
preparation of a drug intended for the treatnent of

| wak2e08/e02006 the CML type. 5The object of pCireFR2DE3@OR171
invention relates to the utilkizations cited above for
the treatnent of mammals, in particular of man.

In the present invention, the conpe
N-[2-(2, 1, 3-benzot hi ad| azol -5- yl am

| or ophenyOpyrl do pyr| 9 y4]-N - (1, 1-
nmet hyl et hyl ) - 1@ can |be adm ini stjered to the
ani mal tested by\fhe o L] 1, jtht ravenous

route, the intraperitonesl rout e or agaijn by the
i ntravenous route foll owed by an i itoneal route
or again by the intravenous route fol l[Howed by an oral

he. i PRt PraarC Rt Eor RETHT AP 46 B Bef it or >

O)an w0 )-61(2 Brbchieresieamy}pyride R, 3-dlpyiimidirh é-yN'(1, Z-aftmethYIe’myl)-
LQ%T%) gﬁg%tnﬁeadl azol - 5-yl am no) - 6- (2, 6-di chl or opheny

| ) pyr i H8eRaB AP pmneHad aly display a significant anti-tumour activify on

Yédiis M telsts |i|r\ﬂlfd'ﬂﬁbﬁ)ﬂa$érﬂ¥tlebs $licBahs tﬁé d%tﬂbﬂﬂérﬁbﬁthe%oﬁ@)bhnd in

I t f f
e disSiee of ot Ph ARt infe RetiRaeie sDopracchigcligiand the

tiyptabalisen eret iheolwrdlig thesobtemtmmctédnteﬁed‘.ten wse,dwdﬁpredlctable on the
qgé‘g@éfs h rvﬁF t%gtsb?( h%g ?ndr&g\fe?pgglﬂ H?@B?#Fea?%c{ ll%%c i??ti]tl?% ﬁnt(i;c%nmour

I Aven
MNtt)ouspr@tmlwam Q:edlctwe of in vivo activity (Cancer Res. 1988 Oct 1; 48(19):

(244Y.531 *@%ﬂéaiaﬂé?ﬁ’dtﬁérqiha-‘ﬁmxéo’#m9@@)38654§5@)d' chl or opheny
Qoyri do[ 2, 3-d] pyrimd
y1FN - (1, 1- di net hyl et hyI) urea, or a hydrate, a salt

or a SB% lh?&lﬁ) =38 @0fas teeh dbhﬁn@tf@@@tm Itrm:dhﬁpcﬁundwgz 2,1,3-
i nten O

MR L N AT R AT,

ad m-dlmathy&ttlnw)quﬁey didpéaye rsignificant ie. VI%antmmoobpaMty of animals
t%%”ﬂéﬂgﬁ‘%héémgﬁ | on is the utilization of the

(2, 1 SHiseehiet iof thdi prestnt Savention isdhe etilzatia ofi thélcompprshli-2-
p(l?yﬁi g@ﬁ%tﬁacﬂéﬂﬂ-%#ﬂrﬁ’ih@)‘ -d12,6- dlchlorophenyi?]pyrldo[[z 3- d]gyrlmldln -7-

3 Gek VNS o 8 Piatara Bl af P RS dhareat or the

lﬂ}éﬁéﬁﬁ& PR @ﬁﬂig ihfePaédresH th@ftréeﬂMKQteB‘ﬂ @&ké&fmlbﬂei_éﬂ\(bemla is
r

t
ATRrTSH Zo | Breyeretian pade routTPOG: BYSgENfpusReia. acute
rroyigleid leukaemia, @heortd Jyenphoif letleeniia esmird lympheidt leokacnda, and

t L i on. . d N[ 2-
(tggfg@&'l)slerﬁ Aé%?lg%{ag%%gyr@?&ﬁ%umnno) : 6- (2, 6-di chl or opheny
) pyrido[ 2, 3-d] pyri mdin-7-

grl] N In( Enaﬁicgbpefh@y P?és?}ﬂ )ln\{ggﬁgn Rlatés By dfHat g mz%ti(g‘?l df the

vate preparation

|QWW§§ f bHZt(Ré ?t pengcthiadiazst- 5ryéaswa@h$ é%B‘QfCthﬁ%Of'@N’ﬂ)ny ido-
t¥ Redphehifint D] Qr Hg'l U%étméﬁﬁ}igreboopﬁ Hj&%‘ﬂe kY salt ora solvate

admnistratio i ntravenous ro

&B?r@é’f fof “ﬂ‘?]é’r%?%%té’rﬁ‘t of RvERiG; Bendsdt fﬂé “ER |treia§‘é‘%ritoﬁ’f gweloid

' tl@@ka@&ﬁm We Nattidulafly tHe Breldenziokditian relates to the utilization of the

i oL AT B R e

){Qj&dibyr(rﬂjd ib-Hyirst-(yl-dintefihyethylpareapor a Hygdietaesalosalsblvate

v, f t .
el 2o Bl PreqdfER o 4 S EREREHA 8By & iiias o
tthp AMihbe. Maee partigulary. itha piegedt inveryen telaigs iy the utilization of
admi ni stration by the oral route. One obj ect
of the present invention is the utilization of the
compound N-12- (2, 1, 3-benzothi ad
i azol -5-yl am no)-6- (2, 6-dich | orophenyl) pyrido[ 2, 3-d]
pyrimd in-7- yli-N-(1,1-di nethylethyl)-urea, or a
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algfed ﬁﬂﬁ“{?Qt'o’S"ééﬁE“ﬁ'Wé@BP%i’H‘t@ 'S ihedntsaerioy

suspensi ons and intravenous adm ni stration formns.

There may be speci al cases where higher or | ower

dosages are appropriate; such dosages do not fall

ows polws/1dm@75cope of the invention. 15 AccPCERRRO0OD/IOG2171
the normal practice, the dosgge appropriate for each
patient is determ ned-by the doctor depending on the

d f adm ni i pn, 1 h h f
TR b5 2 s Ol AL SRS

Ney[rRlof223-d]priistire Gy N , dzihetBylgthairunes), -6 -a DPralet-ad saltfor a
SR I8 Sl T Tt G o
clankqs?éma% Pﬁ ¢ &dllalyre.he same tine as ot her therapies.

|ﬂ’1é3€gjbbt%f| 186 préddaft ngﬁ%%nr‘élates to the utilizations cited above for the
benzot hi adi azol - 5- yl am no) -

(eagn PWI%@BH'@n‘?@?ﬂW@&P@mgnd] pyrim d| n-7-y1FN -(1,1
dlnethylethyl) urea accordlng to the invention can be

d th
S5ant 1 e dircareBet TanT nBFprapgy i N BLp T L inzpthiadiazots-
ayiaminoirb (2, 6etichparapteenybpyaicdofs3-d] pyrimidiral #HNA(1, ﬂ‘rgilraeghyie‘ﬁhyl)
SL'ﬂ"éQ cﬁg btehﬁ‘dn"ﬁhl%?érecd"toottﬂg%‘irﬁ% tggﬂé&% ftﬁé‘)orai qﬁf(e qg@%?d@gnous
procar bazi ne oretazi ne he nirtrogen nus
(F@H’[%ﬁl’pﬁéﬂ”ﬁﬁﬁ@'ltomﬁﬂl peHe £h aganl wmﬁuﬁa\[enous route followed by an
Clﬁﬁbﬁmﬁ&%%hﬁm&@r agafnoc%ftamu%xené&emmetfbm@drb@% &chrt‘}ute In

as carnustin semysti ne, st regt 0ZOCi he an
qut%gnd/or the oral

viont®, i Sti ne, VI nbl asti ne, vinorel bine and vi ndesi ne;

{axanese s UEeAT RAGLEL A Rlerhln [FHOLEESR0NLRESRESH o

antlblo

i (aﬂewammthla@aa@érwmmg)eﬁr(%@ dinhicosehenydmeido[2,3-d]pyrimidin-7-
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i@m LNEQRB ‘étrﬁ‘mngé &t 20QhkeSa LR d'i‘t sBDLBHABIRE Sor the

hot r exat e; rt'ors o purlnetnqy esi s; ]purlne
Hrapyglies oba st Bisnded dpt Bereaiacsl |6U|ﬁ¢mb@19 nihBeAML type
| Ve rB it eOdBig O inRMBEMdhdBsRYY ARSihBirat®nABhE ffravenous route.

i nhi bitors,. capecitabi
zoosn@%?@%ﬁ oReS N yEIa B A8 oLle fomeound N-A2-
f(Qmw-memnlbdlamBBj!drﬂboP@(Q 6-\dichicadHedy Bpyed o[BS b emidin-7-

O AP R P r S8 uBfpe s Bl saete el i the
tmpmret@m pf_ & einigp intanded feratingt togetimentnofdeulsteopass ofdiee AML type
%@r&@ ié‘iﬂfeﬂﬁ@ftoﬁ&@ﬁ&eﬁt %ﬁﬁqnﬁﬂétﬁmﬁl Rk Srd| Fb‘ihéid' ng

t anmox I'nase I nfibitors such as imatin
ni | ot i PRpOkiAet of deapTeRe Inventienistte Lilizagen gfft@mcgmpound N-[2-

lest @aéﬁzdw&mﬁaiistmﬂﬁéy @@s-daih%;theh@?ﬁmopzrﬁﬂd]pyﬁrﬁﬁam-
ant i s such a ent osan

u
TR BB 5ot oAt Sl L BHhR Sacreot, for the
qepparator( bi stdany Mmeerdicd Vel thehtatindet) of lankdenmary of theesML type

e B e o5 Rioet Py Bl aRh el B Rvavenous route

dodaoralboeten, m tomyci n and net hramyci n; anti cancer

nmet al conpl exes, plati num conpl exes, cisplatin,

car bopl ati n, 150xal i platin and sat rapl atin; al pha

i nt er f@roADjEEtF ﬁwemysqmuwnb@pﬁdh@mllaétloraﬁftthangmgg@m N-[2-
6{9%% Eenioﬁﬁéd:%ﬂs%m Dﬁ%@-@@%ﬁhl&é;ﬁ%ﬁ{/l?ﬂgfﬁaaz':#‘&}Bﬁ%rﬁu@fns‘r-

such as tlp arni b transferase 1 nhi

MicH-(Ad -dimsthyletyiied ey %Wdl@(yﬁ'z W@ &Alt O A, 80ivafe thereof, for the
a&arawﬁabr @Zjﬂ@alﬂi’téﬁd@d dardthBuMat86nt il |@M&@ﬁﬁd@.€@ftth§ CML type

ent ch.as 1L3; ense a
B T s RieBrorl bevised AT Bar APy R B elerius fete.
N12- ( @ﬁe 8bjbetruf dtdpraderazmdeﬂﬁeryisahe ntifzatior( &, the compound N-[2-

oo PPl O B AT G e

adm ni stered in conbination with one or nore
compound(s) of the anthracycline famly. 30Mre
particularly, the conmpound

N12- (2, 1, 3- benzot hi adi azol - 5-yl am no) - 6- (2 6-
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WO 2008/ 102075PCT/ FR20071002171 7 ot her active
princi ples useful in one of the pathol ogi es nenti oned
above, for exanple an anti-enetic, anal gesic,

ano 2008/1ceovBt ory or anti-cachexia agent. PCT/FR200V/002171
is al so possible to conbi ne yhe conpounds of the

present invention with a radiation treatnent. 5These
reat adm ni stered si nmultane

BRI e Bl neE) Pl S, & patc 3§ Rovpietherst for the
t prepanaitont ofva | drud intextizgdt fod tHaytréet@eniostt loukadepandi thg CVIL type

U0 oot 5 B REEIED AL
yl am n@he ebjeet &-tok pieisentiprestigOsythe dtifz2tic df g compdimd R-[2-
18 115/ bélgrzo]fhngdhﬁf‘él @Jlﬁhﬁﬁi %] @B%h‘l&ﬁﬁ@ﬁg@*ﬁbs Zeodd]pyrlmadln 7-

accor |n§ osa e SC
t Yt el "@Fhweé[’ﬁbﬂ)alérﬁ?a@f améraies%gseltsqfreﬁelvetﬁrﬁhe@of for the

Okﬁ’ésé\ﬂtudsrg oP8 dri® irdéhieni fof frat tréa?mé@tttsfae?ménd@smﬂhbrm\ne Rype
atien

e si.cal. ¢ cterlstl

e NS B8 s SRR Bine sf Sy BB S e R epmsioute
wiridcdraldioatel ay t her apeutic efficacy for the 15treatnent
of disorders resulting fromabnormal cell ul ar
proliferation. The product
N12- ( 2n1ihe. peasest iNvaaiicanz oihe scamreundoN-18=(2.4 ,3sbenzethiaskaze!-5-
fwminbpw(z GQz[léhlc?r enylzfpyndo[z ,3- d]p r|m|d|n-7 yI] -N'-(1,1- dlmeth){)ethyl

rrm urea_can
ife b svBiraly Hririred, Yo, SpEnriiiadte Shy el by af & fefgbositon
tdteeptpblet at tﬁé f Earmacaugibal. |62@!Th'ﬁheSéf DMMcejttobhe:ompOSItlons

N b
RSy Nefectfe "acked A2 ABEON - Rk AT A Bfyadiazol-5-
Jyl@rnmei o2, @tdrqﬂlc)romhe@atl)mq@pi?s&-dlpem@arn?at} N&-&h 14gamethylethyl)-
0[%& rgy é‘%aﬁﬁ%u‘tu%ﬁt AdoptBR LAY, tmyaelté %\M éb%a?é( JRt said

which illustrates the I nvention. teria
fvneepfqssvelirs 3t legst ene pan E‘QGQLHF&EI'Y %@eﬁiﬁb@‘@iclp@“t
Ri Vgr THeYS't,H'U ekdi ?ﬁﬂ@br@é&e&é&depe‘?ﬁir@% therRsedd Mléi‘maceutlcal
ndom,zatj o e a ve an .avera [
B9 Tids sl oo i 1 Nl P SR T T to

ghe pemsoniskitel mtthé edst one nonth before the experi nent

P02 hAnB M B RES CAFELIERL of hd sl FvBRRI o Fral o

Psiexamned
|1ntp¢\@nom administrations thay n@npomqld\l{;%f&;i 8-heheothiadiazol-5-ylamino)-

gﬂ@ﬂkﬁﬂ%‘ﬂ@nﬁfby@&oﬁ% ﬁﬁ‘ﬁ%@mt#ﬁ} N9 lﬂdmtlgwetﬁyl' lE‘rea or

rinent

1n9§§' blyrasgjt. selvate o hygpate ﬂhqre%nd?eoﬂdrﬁlﬁ@é%{e%tq Animals and to
fHdrﬂiafhr |b@ﬁg§‘Qﬁdl§n|t( Iaagag@fer& fﬁ1i§‘<€d R@ith eas\]?ant.i)ﬁb|a%:ﬁrﬁaabé®ca|
ere S CO iltere
Rl for o rghhiats BrinS eaieal o eraboys SeREerfiasses.
check exl PEGRIO0 229 N Sbiutdlt5e), ¢ BFer3%ananilationlis paderably 122€ for
{ t
I PREEERTIE ROARISH Il BotBEtnaBurEl RRIGE " ©
hum diA Lalras@®@d/% 1($izﬂutdrlﬁé’o A Grél.GD1aY e4%| fasmdation ia preferably
| 758
SRR AP SR LR R QN b Sl
m nut és PERYE0g2f/ef Selyinl @ﬁ(rpf G§n73°/§ forg1uladina ds prederably ywsed for
RE ﬂeé’tﬁiént W%etiﬁl?adéﬂfdnbﬁﬁo%%f ehiad 'Q@éi‘mﬁ WHE| fiERK.

Food itum T litter 1s

steri A E’E@“QP 223 Esplsiol 5% hﬁﬁu?%/s f%fﬂtﬂl'%'ﬁarﬁ“g@wafﬂP'& disgd for

wee kreafprldie, Biayhd pi@véendubeolier Bllodstmbpi st ingbpsiofal foute, of

rral s bearing tunours are classified
|'W{g“gg§%r\7@r(§ﬁ?bﬁ’5" .' Only animals bearing two tunours
whi ch AaD¥ISEabpabl veeemB0 D%t £9 65 hefdrmaatipintis areferably used for

n trib t { r

%IS% S%éﬁgerg g%qbé C{I’éf }'géj‘taegscﬁ' f'):_%l ?ﬁéj%ﬂé\)%gus ? é fglﬁ)'infég gy an
to 10 mce. At the start of the study each cage is
| abelled with a card indicating the day 100of
i npl antation of the tunour, the type of tunour, the
conmpound tested and the node of adm nistration. The
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‘the antitunour efficacy: a TIC value |less than or

equal to 42%is indicative of anti- WO
2008/ 102075PCT/ FR2007/ 002171 9 tunour activity
ayoozohigm20ps t he American National Cancer POFIFR200E002171
(NCl). ATIC value less thansl0% is representative of
very high anti-tunour activity. - The nunber of mce

| ayi after the
e el P s R Rl PR ele Bl 77 Bigh ot
c@)‘mmc@mamgd@‘tamuewur&an al so 5constitute a paraneter
of act 13 b £
Cox. CI/%\’.')'MST}O gbs, ﬁ'ﬁﬁeéﬁgilgﬁfg)u/l gg %gg%af’oHﬁﬁ ﬁcfh ?gré Qr%bg used for
tthﬁﬁreéfm%ﬂjuay ﬂﬁeb mr@wmw wetea@ﬂ@\aecaﬁzzearbmtrawltoneal route of

|rﬁke%gél‘irlg KEBCSHEIALT ancwrél h the coimou'tnd I f’

consi de exce e c. treat men
eI A DM % DD TEOova( Mo Bava R e Mo erlgoy used for
N tredtrikend -tiyehz mitrbvad:luazahte, of mice bearing KG1 tumours.

5-yl am no) - 6- (2, 6-di chl orophenyl ) pyri do[ 2, 3-d] pyri m di
n-7-y1FN - (1, 1-di net hyl -ethyl )-urea are given in the

f ol | owihegappadiiriate dnit dosage TBIsHNAUde Briag by Wi grabrfoutehmch as

IR b, e FBTAE%, AR bty S Bl e o

.WFB@W”}? %ﬂé‘?&trﬁvﬁ”w&:@df@@ﬁ rafiR foORGRa t unours AML

Forrmul ati on P ng Dose ngy/ kg/injection Route

Adm ni_gtration on days: Tot al ose /kg T|C at 22
days LTS, B8 £5 S ETRSy BREbiost 1. ket rddsaep are
SapbBoptiate] Gsuch8dos@s 080 >rxfh fElheautSe 11086 scop20oR 2he 4nvention.
8&8&%9 to the normal practice, the dosage appropriate for each patient is
determined by the doctor depending on the mode . of administration, and the
weight and response of the said patient.

The therapy with the compound N-[2-(2,1,3-benzothiadiazol-5-ylamino)-6-
(2,6-dichlorophenyl)pyridof2,3-d]pyrimidin-7-yl]-N'-(1,1-dimethylethyl}-urea
according to the present invention can be uiilized at the same fime as other
therapies. In particular, the compound N-[2-(2,1,3-benzothiadiazol-5-ylamino)-6-
(2,6-dichlorophenyl)pyrido[2,3-d]pyﬁmidin-?—yl]-N'-(1 ,1-dimethylethyl)-urea
according to the invention can be administered in combination with one (or more)
anti-cancer active principle(s), in particular antitumour compounds such as

alkylating agents such as the alkylsulphonates (busulfan), dacarbazine,
procarbazine, cloretazine, the nitrogen mustards (chiormethine, melphalan,
chlorambucil, cyclophosphamide, ifosfamide), the nitrosoureas such as carmustine,
lomustine, semustine, streptozocine and aliretamine;

antineoplastic alkaloids such as vincristine, vinblastine, vinorelbine and
vindesine; '

taxanes such as paclitaxel or taxotere;

antineoplastic antibictics such as actinomycin and bleomycin;

intercalating agents such aé mitoxantrone:; '

antineoplastic antimetabolites: folate antagonists, methotrexate; inhibitors of
purine synthesis; purine analogues such as mercaptopurine and 6-thioguanineg;
inhibitors of pyrimidine synthesis, aromatase inhibitors, capecitabine, pyrimidine
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H20 85% 26, 29, 31 day 120) DMSO 5% Tween80
10% H20 85% 147 40x2(2 adm ni strations pertreatnment

day ) oral 15-44 2400 14.9% 3.0 DMSO 5% 1000 25 / 40 x
2WE2008/0ml7522- 30/ 31- 44 225 / not >> 6 TwWPETHRZDY6002171

H20 85% oral adm nistr- atiomgsper treatnent day)
1120 rel evant

analogues such as fluorouracii, gemcitabine, cytarabine and cytosine arabinoside;
brequinar and nelarabine;

topoisomerase inhibitors such as irinotecan, exatecan, topotecan, teniposide,
camptothecin or etoposide;

anticancer hormone agonists and antagonists including tamoxifen;

kinase inhibitors such as imatinib, nilotinic and dasatinib, midaustorin,
sorafenib, lestaurtinib and tandutinib;

growth factor inhibitors;

antiinflammatories such as pentosan polysulphate, corticosteroids,
‘prednisone and dexamethasone;

ceplene (histamine dihydrochioride); _

anthracyclines such as daunorubicin, epirubicin, pirarubicin, idarubicin,
zorubicin, aclarubicin, annamycin, doxorubicin, mitomycin and methramycin;

anticancer metal complexes, platinum complexes, cisplatin, carboplatin,
oxaliplatin and satraplatin;

alpha interferon,

triphenylthiophosphoramide;

antiangiogenic agents;

thalidomide;

farnesyl transferase inhibitors such as fipifarnib;

DNA methyl! transferase inhibitors such as MG98;

immunotherapy adjuvants such as gemtuzumab ozogamicin and HuM 195,

biotherapeutic agents such as CT388-11.3;

antisense agents such as GTI-2040,

vaccines.
More particularly, the compound N-[2-(2,1,3-benzothiadiazol-5-ylamino)-6-(2,6-
dichlorophenyl)pyrido[2,3-d]pyrimidin-7-yl]-N'-(1,1-dimethylethyl}-urea according to
the invention can be administered in combination with one or more compound(s) of
the anthracycline family.
More particularly, the compound N-[2-(2,1,3-benzothiadiazol-5-ylamino)-6-(2,6-
dichlorophenyl)pyrido[2,3-d]pyrimidin-7-yl]-N'-(1,1-dimethylethyl}-urea according to
the invention can be administered in combination with daunorubicin or in combination
with cytosine arabinoside, or indeed in combination with daunorubicin and cytosine
arabinoside.

According to the present invention, the compound N-[2-(2,1,3-
benzothiadiazol-5-ylamino)-6-(2,6-dichlorophenyl)pyrido[2,3-d]pyrimidin-7-yI]-N'-
(1,1-dimethylethyl)-urea can also be administered in combination with one or more
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IV/IP is understood to nmean adninistration by the in
ravenous route foll owed by an intrapentoneal route,
here the transition is effected between day 15 and day

1¥o bdosprado7ss understood to nmean 20 admi npetryRRA00m/002171
the intravenous route foll owmgd by an oral route, here
the transiti on is effected between day 30 and day 31.
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| b, 38124 Brunsw ck, Germany). TABLE 2 30 Activity of
t he compound _
N-12- (I3, Tha- preperdt vadtiay, olthes - rbdunst n bl 262 (13-Benzothiadiazol-5-

R R o e e e e R
2068 /is. 80INEIETTH RRCPANY Gealdm.:ag@ setmmrwhich enalplesheDiseament

&Y | RS trhe @o% &ré?l{é VHrRERbE RIS Bn Wédml-ﬁ%ﬁﬁiton route
dose nmg/ kg TI C ys Logic) cells kill FS)

rnscslepsnding onfhe P"WSP@i @'@ra%t@”ﬂ@% of 1@95’39‘% >H‘9T96§"@EQ §chemes
1O=BRGor thidpurdbse #2lude(thOQ2vhioB QidHidp therapeutic efficacy for the

treatment of disorders resulting from abnormal cellular proliferation. The product
N-[2-(2,1,3-benzothiadiazol-5-ylamino)-6-(2,6-dichlorophenyl)pyrido[2,3-d}-
pyrimidin-7-yl]-N'-(1,1-dimethylethyl}-urea can be administered as often as is
necessary to obtain the therapeutic effect sought.

The efficacy of the compound N-[2-(2,1,3-benzothiadiazol-5-ylamino)-6-
(2,6-dichlorophenyl)pyrido[2,3-d]pyrimidin-7-yl}-N'-(1,1-dimethylethyl)-urea against
leukaemias can be determined experimentally as in the following example which
illustrates the invention.

EXAMPLE

Materials and methods

Scid CB-17 mice (supplied by Charles River, Lyon, France} are used. At the time
of the randomization, the animals have an average weight of 20-22 g and are

aged from 6 1o 9 weeks.

The animals are received at least one month before the experiment so as to allow
perfect acclimatization. The health of the animals is examined the day before the
implantation of the tumour and before the randomization so as to ensure that only
animals in good health will be used for the experimental work. They are placed in
type [l macrolon cages with filtering hoods (maximum 8 mice per cage) in a sterile
room where the air is continuously filtered to avoid all contamination. The sterility
of the room is checked once a menth. The cages are sterilized at 121°C before
use and changed twice a week. The terhperature of the room is maintained at
22°C and the relative humidity at 60+/-10%. The animals are placed in a natural .
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Labrasol 21% 130- 40x2(2 Oral 18-24, 26, 28, 1200 0%
4.3 Solutol 5% 132 adm nistrations 30, 32, 34, 36,

|-101 0.001N 74% pertreatnent day) 38,40 IVis
wyoezopspedor® nmean adm nistration by the i PCTAAR2007/902171
route. The cell line KG1 (ABL is described by

Koeffler et al., Science 200 1153 1154 (1978) and

ﬁﬁg? %ﬁ%g&@%@h@%té\’p is s erlllzed %?"C?’ for'%%t manu e\é %e water
Noh8urt2tich, i3-foknvaalt Viswadly azoh day yaredrtheohotey 2rebehanged twice a

el aese _
il SIS W e s T MRl e
R minltesiaod changedivéne anyekly/ i nj ecti on Route

AE Bhy tHefirk Ae Oftsd Y Pinisitigh HHOS Cofolif, the animals bearing
tumours are classified into several groups. Only animals bearing two turmours
which are palpable or of determined weight are selected and distributed at random
into the treated groups and control groups. Each group is made up of 5 to 10
mice. At the start of the study, each cage is labelled with a card indicating the day
of implantation of the tumour, the type of tumour, the compound tested and the
mode of administration.

The implantation of the tumours is effected as follows: after removal of the tumour
from the donor mouse, the tumour is cut up into fragments 2 to 3 mm in diameter,
placed in a saline phosphate buffer, and implanted bilaterally with an adapted
trocar.

Determination of antitumour activity

The volume of the tumours and its conversion into weight is estimated
according to the formula: weight: (in mg) = (a x b%) / 2, where a and b are
respectively the iength and the width of the tumour (mm). The tumours are
measured twice a week with callipers. in the following tables, P indicates the
weight of the tumours at the start of treatment.

Two parameters for estimation of antitumour activity are used: iog,, of the
cells killed {Log cell kill) and T/C.

- Calculation of log,o of the cells killed = (T — C) / 3.32 x Td, where (T —C) is the
delay in tumour growth and Td the volume (and weight) doubling time of the
tumour {expressed in days). T is the median time in days for reaching a defined
value (e.g.1000 mg) in the treated group and C is the median time in days for
reaching this same value in the control group. A value of logso of the celis killed
> 0.7 is indicative of antitumour activity of the molecule. A value of logy, of the
cells killed > 2.8 is indicative of a very high antitumour activity of the molecule (J
Liang et al, Invest New Drugs 2005;23(3):213-24).

- Calculation of T/C: the treated groups and the conirol groups are evaluated
when the tumours of the control group reach approximately 1000 mg (median
value of the group). The median weight of the tumours of each tfreated group is
then determined. The T/C value {(weight of the tumours of the treated groups /
weight of the tumours of the control groups) x 100) in percent is an indication of
the antitumour efficacy: a T/C value less than or equal to 42% is indicative of anti-
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178 40x2(2 adm ni strations per treatnent day) oral
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is considered as an excessively toxic treatment.

As examples, the results obtained with the compound N-[2-(2,1,3-benzothiadiazol-
5-ylamino)-6-(2,6-dichlorophenyl)pyrido[2,3-d]pyrimidin-7-yl]-N'-(1,1-dimethyI-
ethyl)-urea are given in the following Tables 1 to 7.

TABLE 1

Activity of the compound N-[2-(2,1,3-benzothiadiazol-5-ylamino)-6-(2,6-
dichlorophenyl)pyrido[2, 3-d]pyrimidin-7-yij-N'-(1, 1-dimethylethyl)-urea in  mice
bearing KG1a tumours (AML)

Formulation P Dose Route Administration | Total | T/C at Logqe
mg mg/kg/injection on days: dose 22 cells
mg/kg | days killed
(TFS)
DMSO 5% 81-98 | 17 /P 5-13,15/16, 18- | 340 0% >>6
Tween80 10% 20,22 24- 80% on
H.O 85% 26,29,31 day
120)
DMSO 5% 147 40 x 2 (2] oral 15-44 2400 1 14.9% | 3.0
Tween80 10% administrations
H-0 85% per  freatment
day)
DMS0O 5% 1000 | 25/ 40 % 2 (2 | Woral 22-30/31-44 225 [ not >> G
Tween80 10% oral  administr- 1120 | relevant
H-0 85% ations per
treatment day)

IV/IP is understood to mean administration by the intravenous route followed by an intraperitoneal
route, here the transition is effected between day 15 and day 16. IV/oral is understood 0 mean
administration by the intravenous route followed by an oral route, here the transition is effected
between day 30 and day 31. Treatment of fumours at the very advanced stage (1000 mg) by the IV
route from days 22 to 30 at the dose of 25 mg/kg leads to a reduction in the tumour weight by 80%.
On day 31, the compound Is administered by the oral route until day 44. At the end of this second
treatment period, the tumours are no longer measurable (< 63 mg}.

The cell line KG-1a (AML} is described by Koeffler et al., Blood 56: 265 (1980), and supplied by
DSMZ ACC No. 421, Deutsche Sammiung von Mikroorganismen und Zellkulturen GmbH)
Maschercder Weg 1b, 38124 Brunswick, Germany).

TABLE 2

Activity of the compound N-{2-(2,1,3-benzothiadiazol-5-ylamino)-6-(2,6-
dichlorophenyi)pyrido[2,3-d]pyrimidin-7-yll-N-(1, 1-dimethylethyl)-urea in  mice
bearing KG1 tumours (AML)
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by the 'ntraperitoneal routeig The cell line ECL-1

(AML) is described by Saito et al., Blood 66:

12Bamdiddl) ((1985)], aneseSUPPIRoeE | DAamideioACT ND .| TRBR .| 28bio
TABLE 5 Agt imgi t|ymoddi/iniehionconpound on days: dose | 28 cells

N-12-(2, 1, 3- benzot hi adi azcl -5-yl ani no) 6- (r@fka days | killed
A{TES)
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Ad r’éb'l?I ZAC I TR SR £ (I A7 T A KV T e A e
o$5% 132 administrations ' 30, 32, 34, 36,
HC[ 0.001N per treatment 38,40
74% day)

iV is understood to mean administration by the intravenous route.
The cell line KG-1 (AML)is described by Koeffler et al.,, Science 200: 1153-1154 (1978), and
supplied by DSMZ ACC No. 14. :

TABLE 3

Activity ~of the compound  N-[2-(2,1,3-benzothiadiazol-5-ylamino)-6-(2,6-
dichlorophenyl)pyrido[2, 3-d]pyrimidin-7-yl]-N*-(1, 1- d:methylethyD-urea in  mice
bearing Kasumi1 tumours (AML)

Formulation P Dose Route | Administration | Total | T/Cat | Logo
" mg | mg/kg/injection on days: dose | 28 cells

mg/kg | days killed
PEG400 22% 176 (15 = 2 @21V 25-31;33:34. 255 20% 3
Soiutol 5% administrations (One single
G5 73% per treatment day)} administration on

day 30)
lL.abrasol 21% 178 (40 x 2 (2| oral 25-31;33;34. 680 17.5% | 2,4
Solutol 5% administrations {One singte
HCI 0.001N 74% per treatment day) de‘l?’négtration on
ay

IV is understood to mean administration by the intravenous route.
The cell line Kasumi-1 (AML) is described by Asou et al., Blood 77: 2031 (1991}, and supplied by
DSMZ ACC No. 220..

TABLE 4

Activity of the compound  N-[2-(2,1,3-benzothiadiazol-5-ylamino)-6-(2,6-
dichlorophenyfpyrido[2, 3-d]pyrimidin-7-yl]-N'-(1, 1-dimethylethyl)-urea in  mice
bearing EOL-1 fumours (AML)

Formulation P Dose Route | Administration | Total | T/C Logio
mg mg/kg/injection on days: dose ; at 14 cells
mg/kg ; days killed
PEG40022% | 133- 15 x 2 (@2|IP 8-10; 12-17; 19 | 300 57% | 3.1
Solutol 5% 146 administrations per
G5 73% freatment day)

IP is understood to mean administration by the intraperitoneal route.
The celt line EOL-1 {(AML) is described by Saito et al., Blood 66: 1233-1240 (1985), and supplied by
DSMZ ACC No. 386.

TABLE 5

Activity of the compound  N-[2-(2,1,3-benzothiadiazol-5-ylamino)-6-(2,6-
dichlorophenyl)pyrido[2,3-d]pyrimidin-7-vi]-N-( 1, 1-dimethylethyl)-urea in mice
bearing CTVT tumours (AML)

Formulation P Dose Route | Administration Total T/Cat i Logi
mg ' | mg/kg/injection on days: dose 25 cells




ng/ kg days killed PEX00 22% 100 25 IV/IP 17-23;

25-26/ 350 1.6% 1.7 Sol utol 5% 28-32 G 73%

IV/IP is understood to mean adm nistration by the

| wio' 200Brp28750ut e fol lowed by an intraperi PoTARR2007/002171
route, here the ransition isteffected between day 26

and day 28. The cell line CTV1l (AM.) is described by

Chen et a Gnn /5: 660{664 (1984), andmgspp] 1d&8 PYkilled
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TABLE 6

Activity of the compound  N-[2-(2,1,3-benzothiadiazol-5-ylamino)-6-(2,6-
dichlorophenyl)pyridof2, 3-djpyrimidin-7-yl]-N*-(1, 1-dimethylethyf)-urea in  mice
bearing K562 tumours (CML)

Formulation P Dose Route | Administration Total T/Cat | Logio
mg | mg/kg/injection on days: dose 28 cells
mg/kg days killed
(TFS)
DMSO 5% 83-80 25 VAP 4-1112-25 550 0% 4,2
Tween80 10% {43%
H20 85% on day
130)

IV/IP is understood to mean administration by the intravenous route followed by an intraperitoneal
route, here the fransition is effected between day 11 and day 12.

The cell line K-562 (CML) is described by Lozzio et al., J Natt Cancer inst 50: 535 (1973} and by
Lozzio et al., Blood 45: 321 (1975), and supplied by DSMZ ACC No. 10.

TABLE 7

Activity of the .compound N-[2-(2,1,3-benzothiadiazol-5-ylamino)-6-(2,6-
dichlorophenyl)pyrido[2,3-dlpyrimidin-7-yl]-N'-(1, 1-dimethylethyl)-urea in  mice
bearing CMLT1 tumours (CML)

Formulation P Dose Route | Administration | Total | T/C Logio
mg mg/kg/injection on days: dose at cells
mg/kg | 22 killed
days | (TFS)
DMSO 5% paipable 20 VAP | 3-7/10-14;17- | 300 | 1% 15
Tween80 10% ~30 21 (50%
H>O 85% on day
42)

IV/IP is understood to mean administration by the intravenous route followed by an intraperitoneal
route, here the transition is effected between day 7 and day 10.

The cell line CMLT1 {CML) is described by Kuriyama et al. in Blood, 74: 1989, 1381-1387, by Soda
et al. in British Journal of Haematology, 59: 1985, 671-679 and by Drexler, in Leukemia Research,
18: 1994, 919-927 and supplied by DSMZ ACC No. 7.
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130) IV/IP is understood to nean adm nistration by the
intravenous route foll owed by an intrapentoneal route,
here the transition is effected between day 11 and day
12. The cell line K-562 (CMy3is described by Lozzio

et al., J Natl Cancer I nst : 535 (1973) and by

Lozzio et al., Blood 45: 321 (1975), and supplied by
DSMZ ACC No. 10. 10 TABLECAA43 vity of the conpound
N-12- (2, 1, 3- benzot hi adi azol - 5-yl am no) - 6- ( 2, 6-

di chl or ophenyOpyrido[ 2, 3-d] pyri mdin-7-y11-N - (1, 1-di m
ef hyl etdnbadanki eqq- [ggzmzqm@e@{ér{%t(ﬂwaﬁliatm—m%no) -6-
Formul atilon P ng se ng/kg/injection Route ,
Al 9T 1 Gt PERP IR RARY TR bt / %Po%lemﬁ@y%ldﬁrbhylzw -
days1itopheth bt tisy Kj hted (st)a Db 220 pal Qoab|5%12:0 or a
Solvaty | LRkt dgr hes? sk TESOLAMNY Wlioiq

leukaemias, for administration by the intraperitoneal
route, by the intravenous route followed by
administration by the intraperitoneal route or by the
intravenous route followed by administration by the
oral route.

2. Compound for its use according to Claim 1, for the
treatment of leukaemias of the AML type.

3. Compound for its use according to Claim 2, for

administration by the intraperitoneal route.

4. Compound for its use according teo Claim 2, for
administration by the intravenous route, followed by

administration by the intraperitoneal route.

5. Compound for its use according to Claim 2, for
administration by the intravenous route, followed by

administration by the oral route.

6. Compound for its use according to Claim 1, for the

treatment of leukaemias of CML type.

7. Compound for its wuse according to Claim 6, for

administration by the intraperitoneal route.

8. Compound for its use according to Claim 6, for
administration by the intravenous route, followed by

administration by the intraperitoneal route.
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42) 151 V/IP is understood to nean adm nistration by
the intravenous route followed by an intrapentonea
route, here the transition is effected between day 7
and day 10. The cell line Tl (CM) is described by
Kuriyama et al. in Blood, 74: 1989, 1381-1387, by Soda
et al. in British Journal of Haematol ogy, 59: 1985,
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(2, 6-di chl orophenyl ) pyrido[ 2, 3-dl pyridm din-7-yl]-N -
5 (1,1-dinethylethyl)urea or a hydrate, a salt or a
sbl vat Gompheuradf ,fdor lits use faccpréangngtcryedumjrd one of
| epkagm f‘st for adoioLsLiabban; Hyt?—ﬁ %p%fdx&l‘?ﬂ%%ered
route, by the [nfravenous route
akiPr rﬁ%fthrlétqtdl@bywlﬁ@ i APPaper | oA Eal CP@HPEH@KSby e the
1onimtiayenpss rauieyfol lowed by administration by the
oral route. 2. Conpound for its use according to
Caiml, for the treatnment of |eukaem as of the AML
ty;oe ddmpSundonpatind fsor uisks aseocaddaydi tg tangl ame  of
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npound for 1ts use accor aim2, for
aféﬁwrfa%%liwaﬂ%naw @%O%@@a%%ab%O%%%e fol | owed by
25 adnministration by the oral route. 6. Conpound for
its use according to Claiml, for the treatnent of
| eukaem as of CML type. 30 7. Conpound for its use
according to Caim6, for adm nistration by the
i ntraperitoneal route. 8. Conpound for its use
according to Claimé6, for adm ni stration by the
i ntravenous route, followed by 35 adm ni stration by
the intraperitoneal route. 19 9. Conpound for its use
according to Claim6, for adm nistration by the
i ntravenous route, followed by adm nistration by the
oral route. 5 10. Conpound for its use according to
any one of Clains 1 to 9, characterized in that it is
adm ni stered in conbination with one or nore
conmpound(s) of the anthracycline famly. 10 11.
Compound for its use according to any one of Clains 1
to 9, characterized in that it is admnistered in
conbi nation with daunorubicin or in conbination with
cyt osi ne arabi noside, or else in conbination with
daunor ubi cin and cytosi ne arabinoside. 15



