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&5 fads 4- DI CHLORO- PHENYL) - 1, 2, 3, 4- TETRAHYDRO
NAPHTHALEN- 1- YLAM NE FOR TREATI NG CANCER The present
invention relates to the use of 4- 5

(3, 4-di chl oro-phenyl)-1, 2,3, 4-tetrahydro-napht hal en-1 -
ylam ne or one of its enantioners or any conbination
of its enantionmers for preparing pharnaceutica
conpositions for treating cancer, as well as treatnent
and prevention of netastases. 10 The annual nunber of
new cancer cases has grown considerably over the |ast
twenty years. Cancer treatnent is therefore a
veliSEabFe 4p{Bl, ¢eDCHELORO-PHERYB)*1 ) 2 f R SHETETRAHYDROH e
type of caIRRHTHALRNHIHISMINE (FORA TREAT ING (ANCER | v
recomrended, if 15 only as additional treatnent. There
i s theref presant ongemg areedelatslevelooptihevelse of 4-
) eadiles Jry— r@}grmme 8y, 4 -the rhRYerbohs phtudied-1-
y‘&a(rﬁrfe QJrCQJrFE Pheny! eklt ntic 1omers or any co blnat12061 of

2,3, 4-tetrahydro-na l .am n
s ntlsﬁﬁP +8F&fy co FnatlQﬁr ring en&#@ﬁgﬁéﬁgtlﬁﬁ&
cxhgwed. ttikats ties et conpoundsameye, and | pedli ber atriew@ment

éﬁg ‘Qéﬁén%q ?PQE?%1%a%¥%¢S of tunor cells, and they
PSe used Fevention or treatment of cancer.

The Fhes earnnmchl/entlmbnrt et efiew ecpetaresases heasisgro®b

d@hﬁid@%aﬁl@‘”ﬁ&gp PPgaY! hali2, Tudsl®f rahydre:  cancer

ht hal en- m ne_or one of its e antlo rs

SRR From (e tge 8 OvertPaSTEMBERTEE  nealtn
probl et di ciktoespphenyk) - 102, 3,¥he  type of cancer,

h |
B S B eng P anehs oLy c o ham e 1
oplla ae, a@ﬁRt49Pa¢r(Brﬂadmehtordﬁﬁhﬁhyhﬁ Lle®:fere an

ohneoriakyy dr acsapht hal endesyllap nenoasd (1RpdRr-udes(3, 4br

_ dmemﬁkgégapgenyl) 1,2, 3, 4- tetrahydro naphthalen I
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ylamge) of, any combi natjon. of ,Lus gnantiomers, for,,
preparlng a Fmaceu conpo tron reatrn
1,2,3,4- tetrahydro—naphthalen~1 ylamine and its

‘enantiomers or any combination of its enantiomers, and

showed that these compounds have antiproliferative
activity on numerous types of tumor cells, and they can
be used in the prevention or treatment of cancer.

The present invention therefore relates to the use
of 4-(3,4-dichloro-phenyl)-1,2,3,4-tetrahydro-
naphthalen-l1-ylamine or one of its enantiomers selected
from £ (1S, 48) 4-(3,4-dichloro—-phenyl)-1,2, 3,4~
tetrahydro—naphthalen-l1-ylamine, (13, 4R) 4—(3,4-
dichloro—phenyl)-1,2,3,4-tetrahydro—naphthalen—1-
ylamine, {1R,45) 4-(3,4~-dichloro-phenyl)-1,2, 3,4~
tetrahydro-—naphthalen-i-ylamine, and (1R,4R) 4-{(3,4-
dichloro-phenyl)-1,2, 3, 4-tetrahydro-naphthalen-1-
ylamine) or any combination of its enantiomers, for
preparing a pharmaceutical composition for treating

cancer, as well as treatment and prevention of
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35 cancer, as well as treatnent and prevention of
Resgk ved at : 2:12AM 1/5/ 2008 2 nmetastases. Treat nent
of cancer or netastases is understood according to
the present invention to essentially nean the
capacity for a conmpound to selectively destroy the
tumor cells wthout 5 substantially affecting healthy
cells, given that this selectivity can vary as a
function of the condition of the patient and the type
cancer being treated. As is evident fromthe exanples

Al gmout ke
VG Y SR 9L (58 pr Be « BBeCBhy ALY
??ﬁ Sk ag%3n t hkh %ap%gP?9lt5f Fﬂése pr 68GELERE

s fegtitelibr c8pPEreBn ndghlr om@mamar geCalirber @Pthout

digderanta tmpess of c CBNE Shea PESPT o N0s | Ogi henPEBSENthis
i nventjon, said cancer  or _15 said met ast ases have

ot frervaeY ekt ed fRBATLAR ofr 6lip FRUELHGOBr of
dengerticint endridst dtyee mgmatb@am treamnedr of the

| ungé;{rscaggéﬁ%v%eg,lee #4809 rﬁgfé@l Egﬁ‘%%bé ere‘l"E?Je
CO&PO&“O&%raﬁcerﬁ%ﬂgcﬁe FOR kg sets if 65 8l A Tn?
rc?r’i‘ﬁrdﬁaéﬂ %ﬂ?&?d& ﬁ’@h&é‘mogaﬁ'@é heesults

rpaner éas, b@kpmrtamwbaxiyuimm3©351vm aﬂttaothbapapaClty

Jrelanonm, pﬁ@@ﬁ@fs of ot herhead taﬁ%me@éqlscaé@x@in@f fthe a
ut er us, varl aecooggl cal turmrs
a

P 0 s e e e 1T G S
25 cASCOTENG KO AMal Dregicon, iONemaiRne afesr, ceangar or
safld ma@&m@wm,e eaneerf i die cenralsk lentest ifrem the

d% ;ﬂ of”QQ ééPeo:?y%h%:&i%%ft%’cE' S%‘é%e%%%ﬁ:‘&%%

can e, uret canc

RS9 dd%’%e kFarey CBERES Of
aeellisgnaRre86tpaeinae¥i c GANANTS A8Ad Ehporandsmetgiun  or

'c%%%%&abﬂ“ﬂﬂénﬁb1§NSt@@}oﬁﬁcpéfthEHkérl%ﬁkﬁ@ﬁéh solid

tunors.. Said. cancer
tumors in children, 1ymphoc1tary lymphomas, cancer of

the pancreas, skin cancer, cutaneous or intraocular

melanoma, cancer of the head and neck, cancer of the

. uterus, ovarian cancer, gynaecclogical tumcrs,
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Hodgkin’s disease, bone cancer, cancer of the rectum,
cancer of the anal region, stomach cancer, cancer of
the oesophagus, cancer of the small intestine, cancer
of the endocrine system, soft-tissue sarcomas, cancer
of the urethra, cancer of the penis, cancer of the
bladder, kidney cancer, cancer of the ureter, malignant
paediatric tumors and tumors of the central nervous
system, in particular cerebral tumors. Said cancer or
said metastases have preferably originated from breast

‘cancer. Otherwise, said cancer is leukaemia.
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at: 2:12AM 1/5/2008 3 Further, the inventors showed
that 4- (3,4- dichloro-phenyl) -

1,2, 3,4. -tetrahydro-napht hal en-1- ylam ne or one of
|ts enantioners or any conpénatlon of its

enanti omers, adm nistered i'n conbination with at 5

| east one aIkaI0|d, preferably a vinca al kaloid, for
exanpl e vincristine or vinblastine, has a synergy of
cytotoxic activity specific to finding tunor cells.
Anot her aspect of the invention therefore relates to
the use of 4-(3,4-dichloro-phenyl)-1,2,3,4- 10

t et r ahyeifioenaphthal enxﬂwyﬂl@érwe @ho@ﬂé@l of thd®s 4 (3 4-
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. BRNGERIRGE T 0L Glet a GRS SITHE alkaloid is preferably a

e ), o LA T ey

ssomfsiteat | i ofhet sgepamnt | oressimtedt Ywastviaplastine,

v1ncrlstlne, vindesine, and vinorelbine, ©preferably

vincristine and/or vinblastine.
Bccording to the present invention vinca alkaloid

is understood to designate vinca alkaloids, Vinca
rosea, and their derivatives obtained by chemical
modification. Their goal is the tubuline of the
achromatic spindle of the mitosis whereof they inhibit

the polymerisation. Since this tubuline also

constitutes nerve fibres, wvinca alkalcids have a nerve
toxicity, especially sensitive, and induce a depressive

tendency.
Another aspect of the invention concerns products
comprising 4-(3,4-dichloro—-phenyl)-1,2,3,4~tetrahydro—-

naphthalen-1-ylamine or one of its enantiomers or any

. combination of its enantiomers and at least an

alkaloid, as a combination product for simultaneous
use, separate or staggered over time in anti-cancer

therapy.
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selected alkaloid is preferably a vinca alkaloid. The

vinca alkaloid is nore preferably selected in the
group constituted by: V|nblast|ne vincristine,

vi ndesi ne, and vi nor el bi ne, 4 preferably 5 vincristine
and/ or vinblastine. The pharmaceuti cal conpositions
and/ or the conbination products according to the
present invention can be admnistered orally,

i ntravenously, enterally, parenterally,

i ntramuscul arly, intranasally, sub 10 cutaneously,

subl i Bgeal bylectedpi eakhyoifin genepaleferebdly o byinca

dekaubidi nj epkablvdnadm naskapdidn is poeker adferably

£spestad! yid okcHler egl-pmpt @Bnbﬁﬂ@ﬁﬁed Fi@far kablastthee,
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excep%?o a@1rﬁﬁ(ﬁﬁ§ t'tfiror al product s gprrently
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© currently available for patients (Goodman & Gilman's
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.Pharmacological Basis of Therapeutics, Mc Graw HiIl : ~W
cEditor).

Daily dosages should take into account the state
of the patient, but also the cancer belng treated, its
stage and progression. '

The examples hereinbelow are mentioned only by way
of illustration and cannot be considered as limiting
the idea of the present description.

FIGURES

Figure 1: Study of the synergistic effect of
combinations of c¢is 4-(3,4-dichlcro~phenyl}-1,2,3,4-
tetrahydro-naphthalen-l-ylamine and vincristine on the
inhibition of the proliferation of cells of leukaemic
U937 type

Figure 2: Study of the synergistic effect of

combinations of c¢is 4-(3,4-dichloro-phenyl)-1,2,3,4~
tetrahydro-naphthalen-l-ylamine and vinblastine on the
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synergistic effect of conbinations of cis

4- (3, 4-di chl oro-phenyl)-1, 2, 3, 4-

t et rahydr o- napht hal en-1 -yl am ne and vi nbl astine on the
Received at: 2:12AM 1/5/2008 5 inhibition of the
proliferation of cells of |eukaemic U937 type Figure
3: Study of the synergistic effect of conbinations of
cis 4-(3,4-dichloro-phenyl)-1,2,3,4- 5

t et rahydr o- napht hal en- 1-yl am ne and vincristine on the
inhibition of the proliferation of breast cancer cells
éﬁhggftg/ggség%%%ag%gur e%;fr%quté)%dyogf cterl]%ss%?ferlgeluslzale?nlc
4933,@yp@chloro phenyl) 1,2,3,4- 10

tet rapydypx napht hal en | 1yl anine apdvi bl ast i iecn. ¢ b

i nhi bit on of the pr ation © cancer cells

BPMVEAR VB3 t9he FHguré 63, Evdlahiaretairanughiout, 2, 3, 4-
té@%mo%agmam:mw&ﬁme St YRES: Epphantad dH

mce after. 15 chronic adm nistration of C s
ﬂn %bﬁtﬁﬁ%h? rBh%hgﬁQQ}feratlon of breast cancer cells
af 2B3A MR 23T ahwelr 0- napht hal en- 1-yl am ne
intraparitoneal | B oHgube 6:nEVoL éP@lé@f@umgct of

el es Al Al AR

PHerAhion 2B, uh¢eprahyaﬁnahaghth§|éﬁe@sylawmﬁ@r cells

f}tw@p@fggg)ln eddey EXAI\/PLES 25 "Gs
4-(3, 4 dlchlgro henyl ) 3, 4-tetrahydro-

naphthd i | 2y C}i’élt%%“ uﬁbé?g%%tt & headmante of the
mfa;tmn cvo ke upé dfunidues t wopéaatédoner SSEUS, #5re after

en ; dél&gilg{&rt%% a%yar 0- naph4t hal’en dfcqlaor%on o
5% t¢¢G§h¥dﬁQﬂﬂaﬂhihﬂi§mﬁlrYﬂamL@e4 tetrahydro-

1ntraper1toneally

Figure 6: Evolutlon. throughout treatment of the
median wvolume of tumors implanted in SCID mice after
chronic administration of (1S,48) 4-(3,4-dichloro-
phenyl)—1,2,3,4~tetrahydro—naphthalen—l—ylamine

intraperitoneally

EXAMPLES:

"Cis 4—(3,4-dichloro-phenyl)~-1,2,3, 4—tetrahydro-
naphthalen-l-ylamine” is understood to mean the racemic
mixture of the two enantiomers (1S,4S8) 4-(3,4-dichloro-
phenyl)-1,2,3,4-tetrahydro~naphthalen-1-ylamine and
(1R, 4R) 4-(3,4wdichloro—?henyl)—1,2,3,4—tetrahydro—
naphthalen-l-ylamine.

"Trans 4-(3,4-dichloro-phenyl)-1,2,3,4~tetrahydro~

naphthalen-l-ylamine ", is understood to mean the

racemic mixture of the two enantiomers (13, 4R) 4-(3,4-
dichloro—phenyl)~1,2, 3, 4-tetrahydro-naphthalen-1-

Ty
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30 napht hal en-I -yl am ne. "Trans

%4 di chl oro- phenyl) -1, 2, 3, 4-tetrahydr o-

napht hal en-1-ylam ne ", is understood to nmean the
racem c m xture of the two enantioners (1S,4R) 4-(3, 4-
di chl oro- phenyl ) -1, 2, 3, 4-t et r ahydr o- napht hal en- |
Received at: 2:12AM 1/5/2008 6 vylam ne and (1R, 4S)

. 4-(3, 4-di chl oro- phenyl )-1, 26 3, 4-

t et rahydr o- napht hal en-1-yl am ne. "C s/ Trans

4- (3, 4-di chl oro- phenyl )-1, 2, 3, 4-

t et rahydr o- napht hal en-1 -yl am ne", is understood to
nmean 5 the racem c m xture of the above four
enantioners. EXAMPLES 1 to 3: In these exanples the

ymmﬂlﬁ@f SameXpmwsii y mtmm @whﬁcneaqméﬂﬂmmla,lz 3,4-
f ect %ﬁ@é?%ichl GfvI
r@h%{ ?%tr? Hapht ylanmine and its 10

enant 1’©1m/rtsrams any conbinaid, bmmh]dzsaﬁﬂ&rﬁylo)nﬂr @ ,an 4

k nac% L{{%@h%%gsl %F rr{e d? osreu aemi c@%e rrgéan

the Th@cwmmzd@m |Cb%ctftfer@q1@elf@wrvmaaﬁpmwa -0

det ergeprigre €& yal ues of the foll ow ng conpounds
on the W37 cells: G s/Trans

4- (3,0 ditaore: Mg )the dnyentors unexpectedly point

.:met raheydaﬁtma@ﬁbbane@ﬂfe&ehamfﬂeﬂ@ -4-Qischloro-phenyl) -

’a %h%qéchl dalﬁcihﬁ@?ﬁ 2 3 4};1%tragydro and its
anbqrcﬁﬂ% a&yeng}?]jlbjlnﬁtﬁoql of 1ts enantiomers on
@@%@tﬂﬁﬁr@nﬁmﬂt Hallrears 5/ |vamivas( 031948)s -
4- (3, 4-di chl oro-phenyl)-1,2,3,4- 25

LEbA Y ©-BORISLER: VLTS, ok BatD) ot reukaemc

- I83T atypdr 0- napht hal en-1-ylamne (IR 4R

(L t et r ahydro- nap

4- (3, d'l‘ﬁ@cﬂ&ﬁt ﬁ:ﬂeleéyﬁ#be]t} Zhgrelnbelow was applied to

al en
determine the Clsg values of the following compounds on

the U237 cells:
| - Cis/Trans 4-(3,4-dichloro—phenyl)-1,2,3, 4~
tetrahydro—naphthalen-1-yvlamine |

- Cis 4-{(3,4-dichloro-phenyl)-1,2,3,4-tetrahydro—
naphthalen-I1-ylamine

- Trans 4-(3,4-dichlcro-phenyl)-1,2,3,4-
tetrahydro—naphthalen-1l-ylamine

- {15, 483 4-(3,4-dichloro-phenyl)-1,2,3,4-
tetrahydro-naphthalen-l-ylamine |

- {153, 4R} 4-(3,4-dichloro-phenyl)-1,2,3,4-

tetrahydro—naphthalen-1l-ylamine

- (IR, 4R) 4-(3,4-dichlioro—phenyl)-1,2,3,4-
tetrahydro—naphthalen-1-ylamine

- {IR, 45) 4-(3,4~dichloro-phenyl)-1,2,3,4-
tetrahydro-naphthalen~l-ylamine

The CIsp wvalues are summarised 1in the table
hereinbelow (Table 1)

i,
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30 - (IR 4S) 4-(3,4-dichloro-phenyl)-1, 2,3, 4-
Lg&&ghydro napht hal en-1 -yl am ne The CI50 values are
summarised in the table hereinbelow (Table 1) 35 3
Received at: 2:12AM 1/5/2008 7 Table 1 Conpound
tested C150 on WA37 Ci s/ Trans

4- (3, 4-di chl or o- phenyl ) -1, 23,4 4.80 M

t et rahydr onapht hal en-1-ylam ne G s

4- (3, 4-dichloro-phenyl)-1,2,3,4 3. 8 0 }1M
tetrahydro-naphthalen-l-ylanine Tr ans

4- (3, 4-di chl oro-phenyl)-1,2,3,4 q 00 M

t et rahydr o- napht hal en-1-ylamne (1S, 4 9S)

4- (3, 4-di chl oro- phenyl ) -3 3. £ 7. 85 pM
tetrahydronaphthalen 1-yl'am ne (1S 4R)

CamRauamy desrasht hal en- | -yl ani ne (1R 4R)

43 4-dirchtoro-phenyt =1, 2,374 6. 24 pv
k : yH) " C1I50 on

4- (3, 4-dichloro-phenyl)-1,2,3,4 8.17 pM U937
t et rahydr onapht hal en-1 -vl ami ne (1R, 4S)

_Cﬁﬁfﬁ%§#$3Lgﬂggﬁ?ﬁgggﬁyf)yigéPgé 1% 6 N5 Thegegpegyl ts

:taﬂnahyﬁhana@h¢hﬁ4e@|dh&damlpbenyl)

T
Cicodbi (Hati-dnshdbriot-phenant rdmdr S, dnd al | it
£ RBARLHREENS HhAKE chlg - eng:el%gy of inhibiti

1,7, 3, 4-tetranydro- naphtharen-1=-ylam ne,

ol r\||| gam c 11027 o and
Pl Ut | CI all UII UI \J\/l | Q | I \>2 IO yP\z aATTa
Tr@@%sﬂqqgmlL&il@ﬁ&bﬁ:@“@héhyl@ ~a¢bi ¥igy. The jantitunoral
act hVItIeS oL & 4.00 pM
te vdro—nap thaleh-1- -ylamine
(1s, 4 S) 4-(3,4-dichloro-phenyl)-1,2,3,4- 7 85 uM
- [tetrahydronaphthalen-1-ylamine ¥
(1S, 4R) 4-(3,4-dichloro-phenyl}-1,2,3,4- 6 24 M
[tetrahydronaphthalen-l-ylanine | "
(IR, 4R) 4-(3,4-dichloro-phenyl)-1,2,3,4- & 17
ftetrahydronaphthalen~1-ylamine ’ "
(1R, 48y 4-(3,4-dichloro-phenyl)-1,2,3,4-
’ (3, phenyl) ' 12.0 M

tetrahydronaphthalen-1-ylamine

10

15

These results show that 4-(3,4-dichloro—-phenyl)-
1,2,3,4—tetrahydro-naphthalen-1l-ylamine, the
combinations of its enantiomers and all its enantiomers
have the property of inhibiting proliferation of cells
of leukaemic U937 type and consequently antitumoral
activity. The antitumoral activities of 4-(3,4-
dichloro—phenyl)-1,2,3,4-tetrahydro—naphthalen-1-
ylamine, the combinations of its enantiomers and all
its enantiomers are equivalent to the extent where the
CIsp values obtained are all between 3 puM and 12 uM. As

a consequence, any combination of enantiomers of 4-

e e e ot DA ey R, e
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ts enantloners are equivalent to the extent where the

CI50 val ues obtained are all between 3 pMand 12 pM

As 15 a, consequence, any conbi nati on of enantioners

of 4 Received at: 2:12AM 1/5/2008 8

(3, 4-di chl or o- phenyl ) -1, 2, 3¢4-t et r ahydr o- napht hal en-1 -

yl am ne has the property of inhibiting the
proliferation of cells of |eukaem c U937 type and

therefore antitunoral activity. 5 Exanple 2:

Determ nation of CI50 on breast cancer cells ZCA-
143231 The net hod descri bed herei nbel ow was applied to
gst &Fmiﬁﬁlbba shélyvel ues, of 4 thet foh { @ Ao amouRds -
on 10 the NDA—NE%Sl cells: Cls/Tra S h

¥1PBLUS di cRPSr o- phignyl PXPPSIEYs. © inhibiting  the

pediabydabinaphthaleni:ls ylodm neuvkaGmic U937 type and

~di.c - I Sy 4 tetrahydro-

Sasherafsra oy Pulprly dede eyt o

4- (3, 4-di chl oro- phenyl ) -1, 2, 3, 4-

ERifelwdpo- PaRBEASLER1 dn YLRTERE HShAdall ARy Bfi1s
summarised in the table hereinbelow (Table 2) 20

MD&T %%npound tested 150 on MDA-MB231 GCis/Trans

4- (3, Pndi elltorer phesyt dodd 20 ektWhbiadwd whs applied to
&é%éﬁﬁ&ﬁ@Otﬂépbfga%%ﬁuﬁsyb%”' 'f%llﬂﬁlng compounds on

A d 3y -1,2,3,4 4 48
tetr 1%2&&110 na F%jzf%een | - %r%n‘%e;l

4- (3,4 dléﬁ 1 nyI) 13
&@ﬁmwmmﬁmw@mﬂ -Yl@f@mEpM
-~ Cis (3,4-dichloro-phenyl)-1,2,3,4-tetrahydro~
naphthalen-1-ylamine
' - Trans .. 4-(3,4-dichloro- phenyl) 1,2,3,4-

.tetrahydro naphthalen—-l-ylamine

The CIsg values are summarised in the table
hereinbelow {Table 2) '

ro phenyl)-1,2,3,4-

Table 2
Compound tested CIsq on MDA-MB231
Cis/Trans 4-(3,4-dichloro-phenyl) -

6.20 pM

1,2,3,4- tetrahydro—naphthalen-1l-ylamine
Cis 4-(3,4-dichloro-phenyl)-1,2,3,4- 4.48 uM
tetrahydro—naphthalen-l-ylamine ’ "
Trans 4-{3,4-dichlorc-phenyl) -
1,2,3,4~ tetrahydro-naphthalen-1- 6.00 pM
vlamine

These results show that 4-(3,4-dichloro-phenyl)-
1,2,3,4-tetrahydro—naphthalen—-1l-ylamine and
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4= [oghe4- di chl or o- phenyl') -

1,2,3,4-tetrahydro-naphthal en-1-ylam ne and 4

Received at: 2:12AM 1/5/2008 9 conbinations of its

enanti omers have the property of inhibiting the

proliferation of breast cancer cells of MDA-MB231

type and consequently antit@noral activity. The

antitunoral activities of 4-(3,4-dichloro-phenyl) 5

1, 2, 3, 4-tetrahydro- napht hal en-1 -yl am ne and t he

conbi nations of its enantioners are equivalent to the

extent where the values of the CI50 obtained are all

between 4 pMand 7 pM As a consequence, all the

%%H%P@ﬁ'é%sofoﬁ-%%s, ACBRBRI-BFEXPh 9 - the prepggty of

tehihhydne- Ghphthalefietaylian vd dmtastercamer cells of

BoAbMBABLon yole tdesecenaatizenels hauwa e rpriopertwofy.

’i/lgg l Eggtéig@gbﬁélpgﬁijﬁ&g?so o of 4 biif 7 ?@M:F@lﬁ@ct@foﬁtﬁ{ér?y SJCQ)f—

; et YRRy & &n AU ;%’fﬁ'%(@ acti 'y 1xhe

EXROPLE, 3o, eter Tf%at%qo%% b0 %Sug%ﬂfg 344 the
| Chl oro-p eny%%- , 2 é-gr%%ﬁdr “napht halén-| - 11

YFarihe "o 80 R | GF RSP udy atNF i frdge THREARERIgare 2

esteehed hétei #b@l ow Wis aPpl i&d B seqeedcki neathe the

QLBHOL yahees of (485, 4S) - 4= (3, 4-dichl oro-plagnyl)-1,2, 3, 4-

pheryh yd o 2n S ettt arahydriamiapht hal emd - yl asi-ae on 3ty

E@lbih@Eidhnes deekveGdIRANIHEASIHEPICRhe §RLRPRItY of

140§ £ PY@T Yine PHOSE 8EEra PADGT 625 prekish, RN 915 of
%I%% éj—g{afpeg [d rseer_soileh eanq Jiéult\lloal’.l‘a esacqcfivity
'3,‘ 4- di chl or o- hehyl )-1, 2,3, 4-tetrahydro-napht hal en-1 -
18 6 oResprmirebtenmt MinSdat PEneél€ofPhg F1iGme—

 diedrat-oRheni L ki S et ydnonmiaph thelliets-1 n
- ytdwnsirex ampl 30 tdwel Tulwanttamerdndnigsat e unexpect edl y
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cthat fHS #Skhéd( AdsdigdDr BepBeA¥klow was applied to

dotterdaflad ethahydr.0- naphihal gp- 1ryd apdne; has A {26030
Sy Hunprals range of, agtion and 15 capahle of.  on 30

cellular lines derived from breast cancer, colon, lung,

ovary, prostate, pancreas, skin, brain and blood.

Table 3 summarises the CIs, values of {15,45)-4-
(3,4-dichloro-phenyl)-1,2, 3, 4-tetrahydro-naphthalen—-1-
ylamine on 30 different tumoral lines coming £from
haematological tumors and highly varied solids.

In this example  the inventors demonstrate
unexpectedly that (15-4S)-4-(3,4-dichloro-phenyl) -
1,2,3,4-tetrahydro—naphthaien-1-ylamine has a large
anti~tumoral range of action and is capable of
inhibiting the proliferation of tumer cells originating

from all cancers tested.
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inhibiting the proliferation of tunor cells

.................................... Recei ved at:
2:12AM 1/5/ 2008 10 Table 3 150 ORGAN LI NE CANCER
(.1.M Breast CF-7 Invasive ductal 7.45 carcinonms,
net astases with pleural effusion ZR-75-1 |Invasive
ductal 5.09 carcinoma, net'dstases Col on HCT 116
Carci nona 13 HT-29 denocarci nonas 6.65 LoVo

denocarci nomas, 24.50 netastases of left Lung Cal u-6

napl asi ¢ carcinomas 2.81 NCl-H460 Carci nonas,
net astases 9.09 wth pleural effusion (large cell)

vary denocarci nomas, 7.45 N H OVCAR-3 netastases with

ascites denocarci nomas,Taie @/-3 22. 00 net ast ases

th ascl tes Prostate PC- 3 denocar ci nomas 6. 80 8 PCa
2hcdrnocalciyomas bonel-@yder DU 145 Carci nonas, 20
cerebral 14.60 Pancreas BxPC-3 denocarci nomas 20.(70.M)
EANGed 7 QRbplA PaCa-2.8.9L:ve ductal 7.45
carcinoma, metastases
with pleural effusion
ZR-75-1 Invasive ductal 5.09
carcinoma, metastases
Colon HCT 116 Carcinoma 13
HT-29 Adenocarcinomas ' ' 6.65
[Lovo Adenocarcinomas, “ 24.50
| metastases of left |
,Lpng- © v jCalu-6. Anaplasic carginomas - 2.81
- NCI-H469 Carcinomas, metastases 9.09
7 with pleural effusion |
_ . {large cell)
Ovary Adenocarcinomas, 7.45
NIH:; OVCAR-3
metastases with ascites
SK_OV—3 Adenocarcinomas, 99 00
metastases with ascites
[Prostate [pc-3 Adenocarcinomas 6.80
MDA PCa 2b RAdenccarcinomas, bone 6.55
DU 145 Carcinomas, cerebral 14.60
Pancreas [BxPC-3 Adenocarcinomas 20.70
PANC-1 7.00
MIA PaCa-2 6.91
Skin CMEL-5 = Melanomas 6,24
Brain CGL-3 Glioblastomas 7.15
CGL—9 Glioblastomas 17.20
U-87 MG Glioblastomas 7.00
Blcod Jurkat Jo6 Acute lymphoblastic 9.84
leukaemia, T cells
R Acute lymphobla;tic 6.59
leukaemia
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Skin CMEL-5 Mel anomas 6.24 Brain CG.-3 diobl astonmas
Aps CGL-9 Gioblastomas 17.20 U 87 M5 Qi obl astomas
00 Bl ood Jurkat J6 9.84 cute |ynphoblastic

| eukaem a, T cells cute |ynphoblastic CCRF-CEM 6. 59
| eukaem a Received at: 2:12AM 1/5/2008 11 cute

| ynphobl astic MOLT-4 4.56 _| eukaem a HL-60 cute
pronyel ocytic 8.17 | eukaerita THP-1 cute nonocyti c

| eukaem a 8.36 OCI-AM.2 cute nyelold | eukaem a 9. 40
EHEB Chronic | eukaema with B 7.27 BV-173 Chronic
myel ol d | eukaema 1.73 K-562 Chronic nyelold

| eukaem a 7.55 NAMALWA Burkitt |ynmphomas 3.78 U937

CynmphomasT 3795 EXAMPLES 4—to 9 tn—these—exanptes—the
inventorsbﬁﬁﬁwqunexpecﬁééﬁ? lynehehhergictic 156
antitunoral” efflect of de(Badm@dhchloro- 5 )

its enantjongrs with UFHES BFREVSIASYtExanple 4 4 4

phenyl) - 17273, 4-Tétranhydro-napht hal en- I -yl am ne jand
Study of the synergistiieuebhtmeh of conbinations| of

et r anyar BiEndng hat en SOy FarRREoSHEL G hRRkRET IR ton 328
i nhi bi ti o@Cef-Athe pr ol Afetatinpaloidcktikaefisd eukiaerfi.c0
.g\?grugfﬁﬁg% met hod degeri bed; Berelpbe! ¥t of 7.27
V-173 Chronic myelold leukaemnia 1.73
K-562 Chronic myelold leukaemia 7.55
NAMALWA Burkitt lymphomas 3.78
U937 Lymphomas 3.95

EXAMPLES 4 to 9:-

In these examples the inventors show unexpectedly
the synergistic antitumoral effect of 4-(3,4-dichloro-
phenyl)—1,2,3,4utetrahydro*naphthalenfl—ylamine and its

enantiomers with Vinca alkaloids.

Example 4: Study of the synergistic effect of
combinations of c¢is 4-(3,4-dichloro-phenyl)-1,2,3,4~
tetrahydro—naphthalen-l-ylamine and vincristine on the
inhibition of the proliferation of cells of leukaemic
U937 type

The method described hereinbelow for evaluating a
synergistic effect of combinations of two products on
the inhibition of the proliferation of «cells of
leukaemic U937 type was applied with the following
compounds; _

- Cis 4-(3,4-dichloro-phenyl)-1,2,3,4-tetrahydro-
naphthalen-1-ylamine

- Vincristine

The final 6 concentrations selected for testing
cis 4-{3,4~dichloro-phenyl)-1,2,3, 4-tetrahydro-
naphthalen-l1-ylamine were 25, 13, 6, 3, 3.1 and 1.6
micremolar (uM). The final 6 concentrations selected

PrPTS -
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synergistic effect of conbinations of two products on
13,2bdde inhibition of the proliferation of cells of

I eukaem ¢ W37 type was applied with the follow ng
compounds: C's

4- (3, 4-di chl oro-phenyl )-1, 2, 3, 4-t et rahydr o-

napht hal en- 1-yl am ne 20 - Mincristine The final 6
concentrations selected for 'testing cis

4- (3, 4-di chl oro-phenyl )-1, 2, 3, 4-t et rahydr o-

napht hal en- 1-yl am ne were 25, 13, 6, 3, 3.1 and 1.6
m cronolar (pM. The final 6 concentrations sel ected
Received at: 2:12AM 1/5/2008 12 for testing
vincristine were 4000, 1000, 250, 63, and 16
ppromekaingpMincricatiate orexd 4bec cetbsoO3BOWM td8, and

gk; %féglgg) ?hf K%Mpatl ons of concentrations of cis
phenyII)tCL:lD@tBOm t efr abydr o-cedfist hal98A- 1-wiltdni nibi Afrent

a@%mm&@s rsfe%ﬁcgh%frg{ii%hgng% Ui SYNE[YYy bﬂ(%}ﬁg&o—

eantlg’:oﬁeratlvee ect's of 't wo conpounds

P%%%Y%é % priseriarhydrd Trapktg Lerd - aming

aﬁmm@&iﬁ@r @blv\éé 1actind t yxispBLBEL i s}BcpgycC %ﬁgfen
rol.lj ration of _73% of_a conbination of

the
Tt Tl (AT T Frarts £ Tup conpounds |
di chl Bro- WMS) - e 18, esarstadhiyd rfid-gwagghtlhal en- |
yl amiTiee (3. knjtaMrois rel-@arily hi gher:dhep the(ﬁ’ﬁ'fﬁ:@tttﬂfn
he nopst activye ent onl ¥L &Zl%l nhi bi t’l on
Q/‘?]ﬁ%?rftséi%we 8¥ 250 M) PLAILSELefidOBnt i Pf ol i f3€r at i 95 a
efrileiota tolser uéd Wmdfmims:l@omlsnatpwn shemsche si-nid,ei—

S Bl SEParale oS Oh IR e

product's, "he |dos e
Yemirise {fbxl:eidléht iselcdtaiard wt chztg"mr' Bharssthe effect of

agdi t:théE y- a@@ﬂr@ canclysi of, J‘er @215 a3 RY0BEIL 8L © for

ef fect of his conbi'nation o
WEQQ?%@Q*H@h|aFO Phenya)-- Also, the antiproliferative
df fhdh obeiFady di; 0t RapiRal @find idtaBdesi@Pfls no simple

additivity of the separate effects of the two products,
given the positive value (+49) calculated for the

excedent relative to the " Bliss " additivity.

In conclusion there 1s a synergistic effect of
this combination of Cis 4~(3,4-dichloro-phenyl) -
1,2,3,4-tetrahydro-naphthalen-1-ylamine and

vincristine.

Example 5: Study of the synergistic effect of
combinations of c¢is 4-(3,4-dichloro-phenyl}-1,2,3,4~
tetrahydro-naphthalen-l1-ylamine and vinblastine on the
iphibition of the proliferation of cells of leukaemic
U937 type ‘

The method described hereinbelow for evaluating a
synergistic effect of combinations of two products on
the inhibition of the proliferation of cells of
leukaemic U937 type was applied with the following
compounds : | |
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vincristine. 25 Exanple 5: Study of the synergistic

t of conbinations of cis
E%%§§4-dichloro-phenyl)-1,2,3,4-
t et r ahydr o- napht hal en- 1-yl am ne and vi nbl astine on the
inhibition of the proliferation of cells of |eukaemc
U937 type 30 The net hod descri bed herei nbel ow for
evaluating a synergistic éBfect of conbinations of
two products on the inhibition of the proliferation
of cells of |eukaem c U937 type was applied wth the
follow ng conmpounds: Received at: 2:12AM 1/5/2008 13
C s 4-(3,4-dichloro-phenyl)-1, 2,3, 4-tetrahydro-
napht hal en- 1-yl am ne - Vinblastine The final 6
concentrations selected for testing. 5 cis
4- (3, 3- Giténl oF &3 plighyFLar o phenybrilamedi-d-tetrahydro-
maphttal @n=1=-ylawine were 25, 13, 6, 3, 3.1 and 1.6
m crar ...Jhe final 6 concentrations sel ected
for tglé{?{nbg&\%\%lbqeastine were 4000, 1000, 250, 63, and
16 pidwmolfaratpN) . ce0ceREubaLPDA ofelidrd ado3foreltlesting
g h di f fer eht (3 cbnbiateltd mnpiofn wdnrderit, r3a td-dares rafhyvelre -
rle(td; e ldiretll-oflamine were 25, 13, 6, 3, 3.1 and 1.6
iNamAdIals 2B t elfAahy dney naphtbakent La¥i 8k Ne ARG teq
b astine LeXea.scihe SXLa! efap Of Gymer Yo Depeenng

t ant | ative effects of t'wo corfpounds.

lfg Hé§ﬂFﬁ§“hr%§@resented in figure 2. ng

ant i prsiukedrism veolacting t yUPpér ceatdge ofithi niiidifieiremt
afnttibe tircols fef atdwdewf r&d49nodf ca ceemai-natisorichloro-
pHeml1gsti, ne 3, 25Q RManaRd Cngiphthdi14n-1-yvlamine and
AirglQ00; gﬂey%ails% < L LAYIL O RPN 8D befleen

Ian1ne_P .1 pM 1s clearly higher thanthe effect o

e abSiraeliveragéene oafiequoupdt tnhi bhatiwndds. t fae

Adsblastbirge e s€aQ BMin AisRiret e antiproliferative

The antiproliferative activity (percentage of
inhibition of the ©proliferation of 54%} of a
dichloro-phenyl)-1,2,3,4-tetrahydro—naphthalen-1-
ylamine (3.1 yM} is clearly higher than the effect of

the most active agent only (19% of inhibition for the
vinblastine at 250 pM). BAlso, the antiproliferative

effect observed with this combination does not come
under simple additivity of the separate effects of the
two products, given the positive value (+31) calculated
for the excedent relative to “Bliss” additivity. In
conclusion, there 1is a synergistic effect of this
combination of «cis 4-(3,4-dichloro-phenyl)-1,2,3,4-
tetrahydro-naphthalen-1-ylamine and vinblastine.

Example 6: Study of the synergistic effect of
combinations of  {18,4s8) 4-{3,4-dichloro-phenyl)} -
1,2,3,4-tetrahydro-naphthalen~l-ylamine and vincristine
on the inhibition of the proliferation of cells of
leukaemic U837 type
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effect observed with this conbinati on does not cone
uRhek Sinple additivity of the separate effects of the
25 two products, given the positive value (+31)
calculated for the excedent relative to "Bliss"
additivity. In conclusion, there is a synergistic
effect of this conbinatiogjpf cis

4- (3, 4-di chl oro- phenyl ) -1,

t et rahydr o- napht hal en-1 -yl am ne and vi nbl astine. 30
Exanpl e 6: Study of the synergistic effect of

conbi nations of (1S,4S) 4-(3,4-dichloro-phenyl) -

1, 2,3, 4-tetrahydro- napht hal en-1-yl am ne and
vincristine on the inhibition of the proliferation of
cel | sTo¢ m85hbdukizenir-é¢bBA3hctryfiabBacs \fedt atvalliakt2AM a
§§§é§&9§tié ek rihe %Et C{Qﬁ? Sfr%hgb f@@ﬁ%%r on

eval uatlng synerglstlc e conbi nati ons o

the prBRiPisieR’ PhRe AR bPiodE EesR e RS prodl i fe&ldts ot
bfukatthsc ofU23 Bukger cwild3hadpipeedvas iappl ted vxﬂd}lldmm@;
tahpowhdlg: 5 conpounds: (1S, 4S)

4-(3,4-di Chl(9§04@ﬁeny|)4—1f3?,§+c‘ff1ch1 ro-phenyl) <12, 3,4~

datF &&5Lﬁ§§ﬁ%ﬁgﬂéﬂbj -ylamne - Vincristine Th
|ncubaﬁwfgbqu 7 cells wth different 10

conbi nat T ons of concentrations of gls 4S) 4-(3, 4-

di chi'Gto- phRAYPIt10D  30%. t BPBAhy §ed lfapitifill enlifferent

GATHHE R beTel vi pEr | sehaenteseabsst hefexi(SSedbe ofd- (3,4~

@mgr&yoqmaﬁen e antd il i frefatd- \ﬁ%éﬁxft el -af. two
ounds. The antlprollferatlve effe served of a

¥ ggdﬁ%ln%gﬁonvaC{igﬁggﬁ reveals the existence of

FHrleddy dbehlvera- ﬂﬂﬁﬁYhhti?Zoﬁlﬁeratlve effects of two

tetra ro ht

R e BB oetrap ot edntares dnir s b1eg 6F 2
Qo IgEaran eofef $1e‘i>t4§)of41(rﬁe 4w gricductediergiMend , 2h &, 4-
Hedgighndroradapg theB)ercdl-qulaatied: f or tRelexcedent and

vincristine does not come under simple additivity of

- the separate effects of the two products, given the

20
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30

positive  wvalue {(+8) calculated for the excedent
relative to “Bliss” additivity. In conclusion, there is
a synergistic effect of this combination of (18,48) 4-
(3,4~dichloro-phenyl)~1, 2,3, 4-tetrahydro-naphthalen-1-
yvlamine and vincristine.

Example 7: Study of +the synergistic effect of
combinations of (1s,48) 4~ (3,4-dichloro—phenyl) -
1,2,3,4-tetrahydro-naphthalen-l-ylamine and vinblastine
on the inhibition of the proliferation of cells de
leukaemic U837 type

The method described hereinbelow for evaluating a
synergistic effect of combinations of two products on
the dinhibition of the proliferation of cells of
leukaemic U937 type was applled with the following
compounds.
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(1S, 4S) 4-

(3, 4-di chl oro-phenyl)-1, 2, 3, 4-tetrahydro- napht hal en-1 -
ylam ne and vincristine. 25 Exanple 7: Study of the
synergistic effect of conbinations of (1S, 4S)

4- (3, 4-di chl or o- phenyl ) -

1, 2,3, 4-tetrahydro- napht hal en-1-yl am ne and
vinblastine on the inhibition of the proliferation of
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her ei nbel ow for eval uatin synergistic effect of
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PeotafiedattoaplofhLetd-sl-of L aniaukaeni ¢ U937 type was.

applie follow ng conpounds: Received at:
2: 12AMdV#)é$az%%§‘ﬁ5 - (1S, 49) -
4- (3, Dhegi chhovbaphemyl P£1, B9374- cells with different

| é&&k&ﬁﬁ‘é/@i&lélapgkhab@ﬂf%n%ﬂ:éﬁ%!%g ffo¥ nb('l%stz;swe Whes 4

i ncubati on of

Eoribt Pt TRIMY) clor?oeﬁnt%féﬂtqurqﬂr@mg)hai%lm
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i ne reve
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QRN 1N Of s (k. 48) 4 dichloro-phenyl)-1,2,3,4-

%Aéeérgﬁ’ rogmn?q%t}%m%wll)_ arjﬁ%r?e-(S iBIV} and MY and
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- UHee separate effffectts offt htvd Wowpr gduchs;tsgi vglwdhethe
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pRAsiivee V‘@él}l‘@e (13) caleylahed fcpr wf e%ﬁsde%&cééent
_ﬂéﬂéﬂlé@ago “éﬂlc o eC't'V't : qFUSIonOFEere is
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;'q:§§Qﬁ§gy§tlc effect of this combination of (15,48) 4-
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- Example 8: Study of the synergistic effect of

combinations of e¢is 4-(3,4-dichloro-phenyl)-1,2,3,4-
tetrahydro—naphthalen-l-ylamine and vincristine on the
inhibition of the proliferation of breast cancer cells

of MDA- MB231 type
The method described hereinbelow for evaluating a
synergistic effect of combinations of two products on

the inhibition of the proliferation of breast cancer
cells of MDA-MB231l type was applied with the following
compounds; - Cis 4—(3,4—dichloro—phenyl)—1,2,3}4*

tetrahydro-naphthalen-1-ylamine

— Vincristine

The final 6 concentrations selected for testing
cis 4-(3,4-dichloro—phenyl)~1,2,3,4-tetrahydro—

naphthalen-l-ylamine were 25, 13, 6,3, 3.1 and 1.6
micromolar (pM). The final 6 concentrations selected
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4- (3, 4-di chl oro-phenyl )-1,2,3,4- 30
t et rahydr o- napht hal en-1 -yl am ne Vincristine The fina
6 concentrations selected for testing cis

-(3,4-dichl oro-phenyl)-1, 2, 3,4-1etrahydro-
RabnErareRt SPa ab e s 4300 BYE D504 53 s
kP cropwiakay p\M) The final. 6 concentrations sel ected
Recei yedgdc i o 1AM L/ e kRg a4
vincristine were 4000, % , 2%%, Ié%,hgén?f%%e different
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. products, éive

lorththeapaswdenteffects of the two products, given the

positive value’.{+28). célculatéd for the excedent

relative to “Bliss” additivity. In conclusion, there is

a synergistic effect of this combination of cis 4-(3,4-
dichloro-phenyl)-1, 2,3, 4~tetrahydro-naphthalen—-1-
yvlamine and vincristine.

Example 9: Study of the synergistic effect of
combinations of cis 4-(3,4-dichloro-phenyl}-1,2,3,4-
tetrahydro—naphthalen-l-ylamine and wvinblastine on the
inhibition of the proliferation of breast cancer cells
of MDA- MB231 type _

The method described hereinbelow for evaluating a
synergistic effect of combinations of two products on
the inhibition of the proliferation of cells of
leukaemic U937 type was applied with the following
compounds :

— Cis 4-(3,4-dichloro-phenyl)-1,2,3,4-tetrahydro-
naphthalen-1-ylamine ;




Received at: 2:12AM,

.10

165

20

25

relative to "Bliss" additivity. In conclusion, there
Hg?gﬁ a synergistic effect of this conbination of cis
4- (3, 4-

di chl oro- phenyl ) -1, 2, 3, 4-t etrahydr o- napht hal en-1- }

yl am ne and vincristine Exanple 9: Study of the
synergistic effect of gppblnatlons of cis

4- (3, 4-di chl or o- phenyl ) - 1

t et r ahydr o- napht hal en- 1-yl ami ne and vi nbl astine on the
inhibition of the proliferation of breast cancer cells
of MDA- MB231 type The net hod descri bed herei nbel ow
for evaluating a 30 synergistic effect of

conbi nat i ognRf L woLproducts on the inhibition of the
prollferatlon of cells of |eukaem c W37 type was

appl i eBewifiRathet f SIIGRimgatdomsourrisecipd Tor testing
4né3, 4cﬂschl@£©3p@eaybmiéraréhényﬁiIﬁhydi04 &St rah dro-

@ggﬁ Hg%%ﬁéﬂ% gﬁqnal % %gxggh?ﬁgfloﬁSAgLIecggzoo

méng%@ layhdd)s The final 6 concentrations selected

for3rgsdivtl orobghehying WX a3, 408Gt r 209dr 0250, €3, and
happi baheat - e ne were 25, 13, 6, 3, 3.1 and 1.6 5

m crofpb@bad A . o fh%hﬁ'¥%lfkcﬂﬂggﬂ%%g% %ﬁ% %g?%

for testing vinblastine were

RN RERTE P HMPOTPRBEBALTL6RSOP Tt Ivd Scedt 63 MDA VBRI

y\héﬂﬂyli)lgf,e?f,@lm @@iﬁﬁﬁgﬁjﬁ&%gﬁftk@l@@ﬁiﬁdnﬁ% of C'aﬁqd
i C

bh ﬁtﬁ?% §eXeﬁiPr£HVHrSXﬁ§BﬁPﬁﬁléHflsyPaﬁgﬁeQﬁﬁyeen

e b ratsitp rvel dr feveal isve hﬂ:‘@@tﬁ ecawf cynengyidet ween
t he alr};é pireogdftesraat 3’3? %cct of tfv]\%]ifgon%ounds. The

,results are presente _
anturﬁ&ﬂuf%m@@pw@laﬁeratxye(pectemlage dpertentage of .

Anbikidiqan of -t heupé ol feha! 9935% 6193 ¢ of 62. 3). (305

conbj nation.of vinb i ne and Ci
HRENGHG-Phedl | )lebziasetmet et%%@/dp Ynagd hatten-4- (3, 4-
dichloro- phenyl) 1,2, 3 4- tetrahydro naphthalen 1- :

-ylamine'{l}ﬁ pM)y ise clearly higher than the effect of
the most active agent only (33% of inhibition for the

vinblastine at 1000 pM). Also, the antiproliferative

effect observed with this combination does not come

under simple additivity of the separate eifects of the
two preducts, given the positive value (+27) calculated
for the excedent relative to “Bliss” additivity. In

conclusion, there is a synergistic effect of this

" combination of «c¢is 4-(3,4-dichloro-phenyl)-1,2,3,4~

30

tetrahydro—naphthalen—~1~ylamine and vinblastine.
Similarly, the antiproliferative activity (percentage
of inhibition of the proliferation of 87%) of a
combination of vinblastine (1000 pM) and cis 4-(3,4-
dichloro-phenyl)-1, 2,3, 4-tetrahydro-naphthalen~1-

ylamine (3.1 pM) is clearly higher than the effect of
the most active agent only (33% of inhibition for

‘vinblastine at 1000 pM).
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O vinblastine at 1000 pM. Also, the
antlprollferatlve effect observed with this
conbi nati on does not cone under sinple additivity of
the separate effects of the two products, given the
positive value (+27) calcul’& ed for the excedent
relative to "Bliss" additivity. In 25 concl usion,
there is a synergistic effect of this conbi nati on of
cis 4-(3,4-dichloro-phenyl)-1, 2,
tetr a%ff%ﬁo ﬁaﬁhtquhﬁ%ﬁweﬂan@fww gbpepEed with
Ehﬁ$|aohplnaheoanﬁnpsohnﬁemahmvmnman\sﬂmpﬂﬁxﬂdnﬁﬁfnmty

f I 8,79 f 3
R BELb00: 0 EBBCRLoL T esalion, 81 AAOF A9, tne
@l%:h{t@r@ phehye) - 14273, 481aét:néhjzario rf@prht Waleen-dxcedent
yham pee (3 npMsds é:c!i m‘%gﬂ &ﬂﬁﬂb Jdhg e f’rﬁ’féré)fls
( nhi

the nost, active agent on I'tion for

¥i hprasdivel ate et ;N .t $ FEEEinAd g (oD almaM -~ (3, 4-

dd &Aﬁ@&&;ﬂ&nﬂ S0k, 4 e, ardd ol ider-atdpra refifeest -
opserved ﬁ% thi's conbination does not cone under

% FHpt e t‘fjﬂkpf‘s%’fn§he separate effects of the two

products glven the positive value (+47) cal cul at ed

: éﬁﬁmﬁ enty 5, relative to "Bliss” additivity. In
conc u5|on

ere is a synergistic effect of this
conb|maitkﬁﬁ@fEEa@pheﬁgthe inventors unexpectedly show
&aéhlgﬁ&m@wﬁ leZedet- t%tffawd@-zfl%a gﬂr%l;!henyl

anlne and vi nbl astine. 10 ES 10 an
test ‘exafiiady s qa\ﬂ)@ﬁh@é@l—&ﬁ ly sH6W theits
et iomal ehfiettistfra (15 4odinthlofatRhenythuor .
'1,2,3,4-tetrahydro-napht hal en-1-ylam ne and its
‘enantioners adm nistered in aninmals with'a tunor. 15 i

, EﬂamnﬂaaIﬂl Btudtly of the antutunoral effect Hn mice off
eis - 4—(3, 4~d1chloro—phenyl)—1 2,3,4- -tetrahydro-

- naphthalen%l—ylamlne- ‘after . 1ntraper1tonea1. chronic - . -

administration
In this eéxample the inventors tested the

"antitumoral effect in mice of Cis 4-(3,4-dichloro-

phenyl)-1,2, 3, 4-tetrahydro-naphthalen—-1-ylamine, by
applying the method described hereinbelow., Sc as to
test this effect the inventors administered Cis 4-(3,4-
dichloro-phenyl)-1,2,3,4-tetrahydro—naphthalen-1-

ylamine to mice on which tumor cells had earlier been
grafted. They compared the growth of the tumors in

~animals treated with Cis 4-(3,4-dichloro-phenyl)-

i,2,3,4-tetrahydro—naphthalen-1-ylamine to that of
tumors in controlled non-~treated animals or those
treated solely with the wvehicle of the substance test.
The inventors were able +to remarkably show that
intraperitoneal administration of Cis 4-(3,4-dichloro-
phenyl) - 1,2,3,4-tetrahydro—naphthalen-i~ylamine
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cis 4-(3,4-dichloro-phenyl)-1, 2,3, 4-tetrahydro-

ﬁ% pfat hal en-1-ylam ne after . intraperitoneal chronic
mnistration 20 In this exanple the inventors tested

the antitunoral effect in mce of Gs

4- (3, 4-di chl or o-

phenyl)-1, 2, 3, 4-t et rahydr o- napht hal en- 1-yl am ne, by

appl yi ng the met hod descri B€d herei nbel ow. So as to

test this effect the inventors adm nistered Gs

4-(3,4- 25

di chl or o- phenyl)-1, 2, 3, 4-t et r ahydr o- napht hal en-

ylamne to m ce on which tunor cells had earlier been

grafted. They conpared the growth of the tunors in

abhjmaf scanedy edsWbvdd G sudetd]l4- direklar oiphemilde thus

Ar2;3¢4: t et rahydr o- naphthalen 1- ylanine to that of 30

tUnnhﬁhénlﬁ@@ﬁf@kéegngfysé F%da@%' Ssq et RAS& ymors

il el iy se;ss %o%f i o8
erl *ﬁgéﬂ1 |stra dh &% é ;T nf %Hﬂ%ﬁﬁi
n

mice
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luridral supvvtiics kafitce thus treated. The inventors
anaIW%ﬁhﬁ&e 3V erager o &t Hf tugnr%véﬂag@cev@@&ﬁea of
yt aneous tunor apd treat
SAJUD@ R o oo gt ) P4C3. 98" Tt} ahyar ool farert-
,)Almmelcand—;ﬂmmar)ed it, 4,8 tmaiemfaﬁ'ycﬁf@:mﬂa@ihthame@el
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ﬂﬂﬁﬁﬁpﬁiﬂh@d@dﬂk& (:béhﬁbﬁéﬁota RHQQYéeerage volume of
4-tet,rah rotn g t hal en- | am ne as a
T

?ﬂ%%i|&ﬁ(ﬁlq% q Gq$(ﬂ%%ﬁ ‘nce the first

. day @Ghetreaflmmat c(zSOtlmgbLtg int meipey | toveakly)with the
RRARd 410 dihe W%ﬁgfoﬁ’oié'”@ngrl}5léH§DEﬁahn tih¢Cor

treated by.the vehicle.
non-treated mlce, whlch reveals an  anti-tumoral effect

‘ manlfestlng ‘ Cis™ 4-(3,4- dlchloro-phenyl) -1,2,3,4~

tetrahydro— naphthalen-1- ylamlne

Example 11: Study of the antitumoral effect in mice of
(1s5,48) 4-(3,4-dichloro-phenyl)-1,2, 3, 4-tetrahydro-
naphthalen-l-ylamine after intraperitoneal chronic
administration

In this example the inventors tested the
antitumoral effect in mice of {(15,48) 4-(3,4-dichloro-
pheny;)—1,2,3,4—tetrahydro~naphthé1en—l—ylamine, by
applying the method described hereinbelow. So as to
test this effect the inventors administered (1S,4S) 4-
(3,4-dichloro-phenyl)-1,2,3,4-tetrahydro-naphthalen-1-
ylamine to mice on which tumor cells had earlier been
grafted. They compared the growth of tumors in animals
treated with (15,48) 4-(3,4-dichloro-phenyl}-1,2,3,4-
tetrahydro—naphthalen-l1-ylamine to that of tumors in

EOPERTRIRONIPRY o
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The volune of tunors in mce treated with the

copmeund of the invention is clearly less than that of
non-treated mce, which reveals an anti-tunoral effect
mani festing Cs 4-(3,,4-dichloro-phenyl)-1,2,3,4- 20
tetrahydro-napht hal en-1-yl am ne. Exanple 11: Study of
the antitunoral effect in gg oce of (1S, 49)

4- (3, 4-di chl oro-phenyl )-1, 2, 3, 4-t et rahydr o-

napht hal en-1 -yl am ne after intraperitoneal chronic 25
admnistration In this exanple the inventors tested
the antitunoral effect in mce of (1S, 49)

éoﬁ%réigbghhgﬁotreated animals, or those treated solely
phenyl 3, 4-tetrahydr o- napht hal en-1-yl am ng,

y
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The volume of tumors in mice treated. w1th the
compound of the invention is clearly less than that of
the non-treated mice, which =reveals an anti-tumozal
effect manifesting (15,48) 4—{3,4-dichloro-phenyl) -
1,2,3,4-tetrahydro—naphthalen-l1-ylamine.

EXAMPLES 12 and 13:

In these examples the inventors demonstrate
remarkably - that 4-(3,4-dichloro-phenyl)-1,2,3,4—
tetrahydro—naphthalen—~l-ylamine and its enantiomers
have properties intrinsic to their oral thetapeutic

use.




15

‘ 65&&34 di chl or o- phenyl ) -1, 2, 3, 4-t et rahydr o- napht hal en.

1-ylamine as a function of tine el apsed (in days)
since the first day of treatnent (15 ng/ kg tw ce per
day intraperitoneally), conpared to the average
volunme of tunors in mce treated by the vehicle. 20
The volume of tunmors in nméé treated with the

conmpound of the invention is clearly less than that of
the non-treated mce, which reveals an anti-tunoral
effect manifesting (1S, 4S) 4-(3, 4-dichl oro-phenyl) -
‘1, 2, 3, 4-t et rahydr o- napht hal en-1-yl am ne. 25 EXAMPLES
12 and 13: In these exanples the inventors denonstrate
Exaep kably: thiatdy -8, ﬂmiipztﬁam@temaerqﬂ )pl’i'aﬁ;a&;odunetlcs
1 abycko: byl S el agne and 1ta enagti orers 30

the|r oral ther _

ave properties 1ntrinsic apeut|
dischlqrearhenty bi-1 2 1A tetyrsoshd-2Ephbhadsine 112:
PLathnOfid e par amet ers of phar macoki neti cs
(half-llfe bi oavail ability) of (15,45) 4-(3,4- ,
5 i chirmrakinetio 3sfudéesahyie6enapitbdieird  with
{1 B Fle- 4 n{ I el i HRrarovdaayiet-1c 25ty di-estwahgdro-

Ifa%%g%%lee%_v%@éﬂc% or 32 ph&NITE, 2, EOk ¢ oY ﬁifdr This

Grapribs erpd - ydnihet ored otlentse( @mm@l@e)mt’mvgenously
- a&ora)oa@geve% @dﬁﬂgy'k%t e dloaltﬂye a’ﬂt‘f"&@éés' B*freve@@uelnyi
: at a dose of and orally doses of 5,
10 2y 29/kg- kgTh?heCéF?Eh‘F”éW%g 3?%11%%% At (1(§S4§)5er4(~:434 2-
diJcﬁ’fﬂchch'pﬂ'l@fyyﬂ 1)-13,,22 33 44-tletraliyticoniagmithiRalan- 1L-
| r%e EH thg. blaod Of Jkhe Ju g ver e measyped. by
|qU| ronatograp y couple t o nass- spectronetry, .
- ldionsiet epfir qriaieog iphe tawanl &1 abhdl mseSmsmt:egantéyflat
- dittfavenous ; adyi %ﬁt E@tt‘w%@nanﬁl kaq{d/ve%ol%ﬁﬂﬁftéé%fter

m nutes after oral adm nistration. hese neasurenents
15 -1ntravenous admlnlstratlon and between 15 and 1440.
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‘minutes. after oral admlnlstratlon These measurements
showed 51gn1flcant 01rculat1ng doses of (18, 45) -4—(3, 4m
‘dichloro— pheriyl} -1, 2,3, 4—tetrahydro-naphthalen-1-

ylamine in the animals treated.

20 The results of the pharmacokinetic parameters of
(15,48) 4-(3,4-dichloro-phenyl)-1,2,3,4-tetrahydro—
naphthalen—-l-ylamine in mice are summarised in Tables

4a and 4b hereinbelow.

25 Table 4a

Administration Dose T1/2 Ci AUCall AUCING
method Subject (mg/kg) {min) (mL/mlnlkg) {min* ng/mL) (min*ng/mL)

iv Mice 1 161 = 35 25057 . 28302
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showed significant circul ating doses of
C(;,gmfgS) 4- (3, 4-

chl oro- phenyl ) -1, 2, 3, 4-t et rahydr o- napht hal en-
ylamne in the animals treated. 20 The results of the
phar macoki neti c paraneters of (1S, 4S)
4- (3, 4-di chl or o- phenyl ) -1, 223, 4-t et r ahydr o-
napht hal en-1-ylam ne in mce are sunmari sed in Tabl es
4a and 4b herei nbel ow. 25 Table 4a Adm ni strati on Dose
T1/2 A AUCall AUCI NG nethod Subject (ng/kg) (mn)
(m/mn/kg) (mn*ng/nm) (mn*ng/n) iv Mce 1 161 35
25057 28302 |'. Receivegzphe 4p12AM 1/5/2008 22
Tabl e 4b Adm ni stration Dose Trmax Crax T1/2 AUCaII

Adpmiiestgtionet hod s@éasectTm%/@r@}aX(ﬂW% (AYGal) (nAHEING

(methodg/ mSuifedtimadioyi(minp LMroia) Gﬂmﬁgfmﬁ-)?emmﬁﬂﬁ)

255  pengs.M ge 10 275 755 S
P fPce 20 1%8{3354%216 128807 57237 \o 7 28
pereBi i nat i dicat HAIf-1 128 513UCal 275 GHERD under67t7l5§
per%rve fromkge bast antizoofiﬂnspg%f%im (1=Q)57pazt he

time of |ast observation zone under the
curve fromthe instant of admnistration (1=0)
extrapolated to infinity Tmax = Maxi mum concentrati on
' Cnmax = Concent rati on correspondi ng

ti me obser ed__ ieét
to Trax C¥ = Jé‘ilrkﬂtéé}rhﬁé—e%% 1f%e ratio of areas
under- tixec4 AUG aureiae urehirai ned durvagresal taed instant

O S AN OO BN ahin iR, of desk phRpETAED

naphtiia‘iiéi‘fESLfE/Ianzmme ai:ihdws teasunirmg dfom the instant

U Pt o] ARl L] aGLYY), MAeLS %%z'iftt% L \ay gﬂ%ﬁr@' ”97 to

10

the. concentrations i s betwee
experi &FEes 5 AW i affeetES 148y 4108, gbserved

- Cmax = Concentratlon correspondlng to Tmax
- = Cl_= Total clearance :
Aléo, the . ratlo of  areas under the (AUC) curve

obtalned durlng oral and 1ntravenous admlnlstratlon of

 (18,4S8)-4-(3, 4-dichloro—phenyl) 1,2, 3, 4-tetrahydro-

15

20

25

naphthalen—-1-ylamine allows measuring of a
bicavailability factor, whereof the wvalue aécording to
the concentrations is between 24 % and 30 %.

These experiences show that when (15,45)-4-(3,4-
dichloro—phenyl)-1,2, 3, 4~-tetrahydro—naphthalen-1-
ylamine 1is administered orally, significant doses of
this compound are discovered in the circulation, with a
significant biocavailability factor, showing that it is

therefore well adapted to oral treatment.

Example 13: Study of the effect antitumoral in mice of

7(15,45) 4-(3,4-dichloro-phenyl)-1,2, 3, 4-tetrahydro—

30

naphthalen-l-ylamine after chronic oral administration
' In this example the inventors tested the

antitumoral effect in mice of (185,458) 4-(3,4-dichloro—

phenyl)-1,2,3,4-tetrahydro-naphthalen-1-ylamine, by
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hi s compound are di scovered in the circulation, with
a significant bioavailability factor, show ng that it
is { therefore well adapted to oral treatnent. 25
Exanpl e 13: Study of the effect antitunoral in mce of
(1S,4S) 4-(3,4-dichloro-phéayl)-1, 2,3, 4-tetrahydro-
napht hal en- 1-yl am ne after chronic oral adm nistration
In this exanple the inventors tested the antitunoral
effect .in mce of (1S,4S) 4-(3,4-dichloro- 30

phenyl ) -1, 2, 3, 4-t et rahydr o- napht hal en-1 -yl am ne, by
Received at: 2:12AM 1/5/2008 23 applying the nethod
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the first day of treatment (administration of 80 mg/kg
per day and orally) and the median_volumes of tumors in
mice treated by the wehicle on the same days. Days D15
and D18 correspond respectively to the 15th and 18th
day after the initial day of treatment.

Table 5 hereinbelow presents the median volumes of
tumors implanted in SCID mice after chronic oral
administration of  (1§,45) 4-(3,4-dichloro-phenyl)-
1,2,3,4-tetrahydro-naphthalen-i-ylamine

Table 5
Median volume of tumors (mm?) D15 P18
Vehicle ‘ S - 1536 2670
18,48)-4- ~dis ; - -
(18,48)-4-(3,4-dichlorophenyl)-1,2,3,4 836 1536
tetrahydro—naphthalen-1l-ylamine:80
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glloblastomas Interestingly, the experiments reported
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11,2,3)4- ~tetrahydro-naphthalen-1- ylamlne' "~ has the -
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capacity to pass through the haematoencephalic barrier
significantly, which represents an important advantage
for this compound for treatment of cerebral tumors.

The (15,45)-4-(3,4~dichlorc-phenyl)-1,2,3, 4~
tetrahydro—naphthalen-1-ylamine was injected
intravenously in a group of CD1 mice, at the rate of 1
mg/kg. The levels of (1S,48)-4~(3,4-dichloro-phenyl)—
1,2,3,4-tetrahydro-naphthalen-1-ylamine in the blood
and brain were analysed by 1liquid chromatography
coupled with mass spectrometry.

The results of this study on mice of the cerebral
penetration of (1S,4S) 4-(3,4-dichloro-phenyl)-1,2,3,4-
tetrahydro-naphthalen-1- ylamlne are summarlsed in Table

6 hereinbelow.
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intravenously in a group of CD1 mice, at the rate of 1
ng/ kg. The levels of (IS, 4S)-4-(3,4-dichloro-phenyl)-
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30 and brain were anal ysed by Iiquid chromatography
coupled with mass spectronetry. The results of this
study on mce of the cerebral penetration of (1S, 49)
4- (3, 4-di chl oro- phenyl )-1, 2, 3, 4-
t et rahydr o- napht hal en-1-yl am ne are summarised in
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Brain/Plasma Tinme ratio (mnutes)
concentrati onConcentratl.‘g%)lzzl% $6 47 2 34 217 67 3 50
275 34 8 65 149 32 5 6 37 13 360 295 15 20
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am ne in the brain are nore significant
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i ncreases 10 over 2tli7me (over the7 interval anal ysed),
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65 149 32 IR
120 486 37 13
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These experiments show that_‘concent:ations of

~ (lS,48)—4—(3,4fdichloro—phehyl)—1,2,3,4—tetrahydro—
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naphthalen-l-ylamine in the brain are more significant
than in the plasma and that the concentration ratio of
this compound between the brain and the blood increases
over time (over the interwval analysed), thus showing
the capacity for cerebral accumulation of this
compound.

Consequently, {15,48)-4-(3,4-dichloro-phenyl) -~
1,2,3,4-tetrahydro—naphthalen-1-ylamine has a major

interest for the treatment of cerebral tumors.

MATERIALS AND METHODS

'I. Procedure for determining CIm, on leukaemic U937

type cells .

The compound to be tested is placed-in solution in
DMSO  (100%) at a concentration 1.1072 M (mother
solution), then 8 samples of 8 different concentrations
are prepared by successive dilution with the complete
medium of cellular culture (RPMI 1640 Cambrex + 10% FBS

R TR At e A 37
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15 interest for the treatnment of cerebral tumors.
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be tested is placed in solution in DMSO (100% at a
concentration 1.10-2 M (nother solution), then 8
sanples of 8 different concentrations are prepared by
successive dilution with the conplete nedi um of
cellular culture (RPM 1640 Canbrex + 10% FBS Recei ved
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strictly identical to those used for preparing sa
of CReteprpdbnd t -k féshEdon el yres esplaghedofbsing
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;189 s ens of cell s W37
concent r ?t%a%e e# Ts/m in a nedium of
RPM 15620 2Canbk e Piﬁe%?FBé +9806He L 13 Ut BATNE TRNAGIEATT

_ oﬁlmﬁrﬂiﬁ/@I%FaH@z@E&@SDéEQabn 100 pL of a suspension

of cells U937 at a concentratlon of 2,5 10? cells/ml in
a medium of RPMI1640 Cambrex + 10% FBS + 1% L-

Glutamine + 40pg/ml of Gentamycine are deposited in
each well, or 2500 cells per well. 100 pL of a sample

at a concentration twice Cx are added {one sample per
well) and the medium is homogenised. After 144h of
incubation at 37°C in an atmosphere (C0O? 5%, humidity
90 - 55%), quantification of the viability of cells in
culture is done by measuring the ATP levels using the
CellTiter-Glo(TM) luminescent analysis test supplied by
Promega Corporation, by following the instructions of
the supplier. The luminescence in each well is measured
using a counter, VICTOR2 1420 (Wallac, PerkinElmer,
Courtaboeuf, France). For each final Cx concentration
of the c¢ompound to be tested, the percentage of
inhibition of the cellular proliferation (%Inh. (Cx))

is obtained by applying the following formula:

Lum.(ech. Cx compound)- Lum.{White)

Lum.(ech. Cxcontrol)- Lum.(White) }

% Inh.(Cx) =100 x,[

in which
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each well, or 2500 cells per well. 100 pL of a sanple
298k a concentration twice Cx are added (one sanple
per well) and the mediumis honobgeni sed. After 144h

of incubation at 37C in an atnosphere (CO2 5%
humdity 90 - 95%, quantification of the viability

of cells in <culture is done by neasuring the ATP

| evel s using the 25 Cel I Titogr-A@ o(TM | um nescent

anal ysis test supplied by Pronega Corporation, by
follow ng the instructions of the supplier. The

| um nescence in each well is nmeasured using a

counter, VICTOR2 1420 (Wallac, PerkinEl ner,

Court aboeuf, France). For each final Cx concentration
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cancer cells _ o
The compound to be tested is placed in solution in
DMSO  (100%) at a concentration 1.10% M (mother
solution) then 8 samples of 8 different concentrations
are prepared by successive dilution with the complete
medium of cellular culture (E-MEM Cambrex + 10% FBS, +
% of non-essential amino acids + 1% Napyruvate + 1% L-—
Glutamine + 40pg/ml of Gentamycine). For each sample,
the dilution volume 1is adjusted so as to produce
concentration equal to twice the final Cx concentration
selected. By way of example, 1.107% M, 5.107° M, 2,5.107°
M, 1,3.107° M, 6,3.10° M, 3,1.10° M, 1,6.10° M and
7,8.107 M is a  standard <range of 8 final
concentrations. At the same time, 8 control samples are

prepared by dilution of a solution of DMSO (100 %).with'

- the cellular culture medium (E-MEM Cambrex + 10% FBS, +

.35

1% of non-essential amino acids + 1% Napyruvate + 1% L-
Glutamine . + 40pg/ml of Gentamycine), the selected
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Il. Procedure for determ ning Cl50 on MDA- MB231 breast
¢apeRr cells The conpound to be tested is placed in
solution in 20 DVSO (100% at a concentration 1.10-2
M (ot her solution) then 8 sanples of 8 different
concentrations are prepared by successive dilution
with the conplete { nediumgf cellular culture (E-MEM
Canbrex + 10% FBS, + 1% of non-essential am no acids +
1% Napyruvate + 1% L- 25 d utam ne + 40pg/ m of

Gent anycine). For each sanple, the dilution volune is
adj usted so as to produce concentration equal to
twice the final Cx concentration selected. By way of
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luminescence in each well is measured using a counter,
VICTORZ 1420 {(Wallac, PerkinElmer, Courtaboeuf,
France).

For each final Cx concentration of the compound to
be tested, the percentage of inhibition of the cellular
proliferation (%Inh. (Cx))} is obtained by applying the
following formula:

% Inh.(Cx) =100 x [ Lum.{ech. Cxcompound)- Lum.(White)]
Lum.{ech.Cxcontrol)- Lum.{White)

in which

- Lum. (ech. Compound  Cx) = average of
luminescence measurements of three wells of the sample
to be tested at a final Cx concentration.

— average of luminescence measurements of three
wells of the corresponding control sample

- Luam. {(white) = average of luminescence

measurements of eight wells comprising solely 200 uL of
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following the instructions of the supplier. The

| um nescence in each well is neasured using a counter,
VI CTOR2 1420 (Wall ac, PerkinEl nmer, Courtaboeuf, 20
France). For each final Cx ncentration of the
compound to be tested, the percentage of inhibition
of the cellular proliferation (nh. (Cx)) is
obt ai ned by applying the followng fornmula: 25

% nh. (Cx) =100x Lum (ech. Cxconmpound) - Lum (Wi te) [
okl ebeh. cnébnreomedipmgm (ﬂﬁmEﬁvfe)Camhrammth“ LERS + 1%
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&4 @m eyl k- oedi um (E- MEM Canbrex + 10% FBS + 1%
L-Qd utam ne + 40pg/ M of Gentamycine) The CI50 is the

concentration of the conpound necessary to produce
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sol ution) thepn, for . each product, 6:sa

S fRT r%%n@gnﬁwgﬁqﬁ§§ve dilution w1th the complete .

medium of cellular culture (RPMI 1640 Cambrex + 10% FBS

.3+ 1% L- Glutamine + 40 pg/ml-of Gentamycine). For each
- sample, the dilution volume is adjusted to produce
- concentration = equal to four times the final

concentration selected.

A cellular suspension at 2,5.10° cells/ml is
prepared in complete medium, and 36 x 100 ul of this
solution (er 2500 cells/well) are distributed in 36
wells of a plagque of 96 wells, white and non
transparent (fluoronunc 96F Nunclon Delta). Added to

each well containing 100 pl of cellular suspension are
50 pL of a sample of product A concentrated 4 times and

50 uL of a sample of product B concentrated 4 times to
cbtain a final volume of 200 uL.

Each sample of the product A (6 concentrations Al,
A2, A3, A4, A5, A6) is combined with each sample of
product B (6 concentrations B1l, B2, B3, B4, BS, B6).

- The concentrations A6 and B6é correspond to a zero

concentration of product A and product B respectively.
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Canbrex + 10% FBS + 1% L- dutam ne + 40 pg/m of
Gent anycine). For each sanple, the dilution volune is
adjusted to produce concentration equal to four tines
the final 20 concentrationsel ected. A cellular
suspension at 2,5.104 cells/mM is { prepared in
conpl ete nmedium and 36 x 100 pl of this solution (or
2500 cells/well) are distributed in 36 wells of a
pl ague of 96 wells, white and non 25 transparent
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144h %6 ScubatfonCat Frcuhsdécran att mddpher engeey an

Bodpardi t §c@0 5% 9%Wmidiant 861 cabisen, quantification
~of -the viability of the cells in culture is done by
- measuring the_ATP levels using the luminescent analysis

test CellTiter-Glo (TM) supplied by Promega Corporation,
by following the instructions of the supplier. The

luminescence in each well is measured using a counter,
VICTOR2 1420 (Wallac, PerkinElmer, Courtaboeuf,
France). '

For each combination An/Bm, the percentage of
inhibition of cellular proliferation (%Inh. (An/Bm)) is
obtained by applying the following formula:

% Inh.(An/Bim) =100 x [1_ [Lum. M (An/Bm)- Lum.M (White)]]

[Lum.M(A6/B6)- Lum M{White)]

in which

—  Lum.M  {(An/Bm) = average of luminescence
measurements of two wells comprising the combination of
samples An and Bm

- Lum.M (A6/B6) = average of luminescence
measurements of two wells comprising the combination of
samples A6 and B6 |
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10 of the viability of the cells in culture is done by

| Received at: 2:12an, ABAS44r i ng the ATP levels using the | um nescent

analysis test CellTiter-Ao(TM supplied by Promega
Corporation, by follow ng the instructions of the
supplier. The |um nescence in each well is neasured
using a counter, 15 VICTOR2 1420 (\Wall ac,

Per ki nEl mer, Courtaboeuf, ¥rance). For each

conbi nati on An/Bm the percentage of inhibition of
cellular proliferation (%4nh. (An/Bm) is obtained by
applying the follow ng fornmula: 20 % nh. (An/ Bm =100x
1-[Lum M An/ Bm) -Lum MWiite)] [

[ Lum M A6/ B6) - I&um MWiite)] in which { LumM (An/Bnm
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ef AL LAN ehregé nhep & 2/%1;'-9 nﬁca :;%/ %Lghl ition for

differ ent| at additio syner gy,
QI peTUEE Rl G iHKIE tiloh festpressed as  an excess

relatlve to “Bllss” add1t1v1ty The " Bliss " model
predlcts a comblned response C for two actlve agents

having a given effect A and B accordlng to.the formula:

C=A+ B - BB with A and B expressed as a fraction

between 0 and 1.

IV.- Methocd for evaluating a synergistic effect of two
products on the inhibition of the proliferation of MDA~
MB231 breast cancexr cells

The method utilised for MDA-MB231 breast cancer
cells 1s similar to that used for U937 cells of
leukaemic type, with the exception of the concentration
of the cellular suspension {1,25.10% cells/ml for MDA-
MB231 in place of 2,5.10° cells/ml for U937). The
composition of the complete medium is likewise
modified: E-MEM Cambrex + 10% FBS, + 1% of non-
essential amino acids + 1% Napyruvate + 1% L-Glutamine

+ 40 ng/ml of Gentamycine.
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each conbi nation An/Bmis expressed as an excess 15
iReladsi ve to "Bliss" additivity. The " Bliss node
predi cts a conbi ned response C for two active agents
havi ng a given effect A and B according to. the
formula: C= A+ B- ABwith A and B expressed as a
fraction between O and 1. 20 IV. Method for

eval uating a synergistic effzct of two products on
the inhibition of the proliferation of MDA- MB231
breast cancer cells The nmethod utilised for MDA-MB231
breast cancer 25 cells is simlar to that used for
U937 cells of |eukaenmc type, with the exception of
the concentration of the cellular suspension
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was tested in quadrip |cate Contro s Wwere
TR i th the vehicle of the tested compound. At

the etk of thle tdgat dlcid pers od ttrl?aeatment period the

anitiproliferative act1v1ty was evaluated by a’

colorimetric test us;ng tetrazeolium salt MTS (3-(4,5-
dimethylthiazol-2-yl)-5+(3- carboxymethoxy phenyl)—-2-(4
— sulfophenyl)-2H-tetrazolium, Baltrop J.A. et al,
Bioorg. Med. Chem. Lett. 1991, 1:611-614),

On completion of the cell treatment 40 ul of a
freshly filtered solution at 0.22 um of MTS (20 ml at 2
mg/ml, Ref Gl 111 , Promega, Charbonnieres, France) and
PMS (1 ml at 0.92 mg/ml, Ref P9625, Sigma) in a saline

solution buffered with Dulbecco phosphate (DPBS, Ref
17-513F, Cambrex) were added to each well. The culture

plagques were incubated over 2 hours at 37°C. The
absorbency each well was measured at 490 nm using a

multimark counter,' VICTOR3 (TM) 1420 . {(Wallac,
PerkinElmer, Courtabeceuf, France). The absorbency
values correspond to the average of 4 experimental
measurements. '

For each finale Cx concentration of the compound
to be tested, the percentage of inhibition of the
cellular proliferation (%Inh. (Cx)) 4is obtained by
applying the following formula:
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antiproliferative activity was evaluated by a 15
£9).Q51 metric test using tetrazoliumsalt MIS (3-(4,5
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logarithmic curves.

VI. Procedure for determining the in-vive antitumoral

- effect of products tested

Tumoral induction

Viable U937 cells in a volume of 200 ul of RPMI
culture medium are injected subcutaneously into the
right flank of a SCID mouse. The injection of the cells
is done 24 hours after complete irradiation of the body
with a y source (1.8 Gy, Co®, INRA BRETENIERE, Dijon,

France).

Treatment plan

Treatment 1is initiated when the tumors have
reached an average volume of around 50 mm’. The mice
are distributed randomly in groups of 10 mice such that
the average of the tumoral volume of each group is not
different statistically to the other groups variance
{analysis).

For each dose of test compound, an appropriate
gnantity of product is placed in suspension in Tween-20
{Ref P7949, Sigma). The suspensions are then diluted in




proliferation; these values are cal cul ated using XLfit
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The Iength and width of the tunor are neasured tw ce
pehoyeek using a callipers and the volune of the
tunor is estimated by the forrmula: tunoral volune =
(wdth2 x length)/2. Received at: 2:12AM 1/5/2008
Amended clains 1. Use of

4- (3, 4-di chl or o- phenyl)-1, 2, 3, 4-

t et rahydr o- napht hal ene- 1-yl am ne, or any conbi nati on
of 5 its enantioners or one of its enantioners as
active ingredients only, or in association with at

| east one alkaloid, for preparing a pharnmaceutica
conposition for treating cancer, as well as treating
and preventing netastases. 10 2. Use as clained in

Claim 1, characteris@dended fakhilke alkaloid is a
vinca al kaloid. 3. Use as clained in Caim 2,

characterised in that the vinca alkaloid is selected
in the grdliE corsfit utéd byl-dighbdestihmenyl) ~1,2, 3, 4~
Ve e i s ¥ erenamh idelst e L-hblaniver el doi rey arorithigiation of
nixt enestipmetrer abt yonencsf sticee erantl imantNbhastddidive
fragh&dld:sad | GRLAS GhaiifPhddb@nv Qe i1 8t Miekstt Qne
é&ké&ﬁ&&?t%%&s ré aif?é Sal h89H38£P9£%§f|%mqﬁ$sition
Al ast ascefnoqirl nat es onilojg ncer secégf %dnd e i
Igggggé%? constTtuted By Prostdt e e P 9
t “omas, lung  cancer, lung cancer not in snal

cell £- br &8§t aanedpimedadeerClofin ht, eptiometteuired in
tdeitort learddra Laght dri @ ordinaac wldkdleiikiaeni a, solid
tunords i nUski |y enlaiyaphdoytGraim | §nphbreacteanced df
tHeer pamer easncaki B1rvaneed, 25 CskBACEMS Ofm | NMHAOGYHRID
JRlanameLapeer ofidivendieads, apdnnecky i cances; Rfe i,
LRI INAT | AN CROEL ;i xBYDRECOLOGLERLLT YR Sier st ine
4 .S q%%ﬁ???' one cancer, ‘rectal cancer, cancer
of‘t'he anal re Sh, stomach | cancer, cancer of the
oesophagud F1daRraELOBf 2fhelsfier 30 PRYeSTENneT Ednder 1
tof the ahddedtesispst edn sdhatt | sede sancemasor said
maiteshiias ecamee g ingdarsef rofn tthegeeniselecardein the group
constituted by prostate cancer, osteosarcomas, lung
cancer, lung cancer not in small cells, breast cancer,
cancer of the endometrium or colon cancer, chronic or
acute leukaemia, solid tumors in children, lymphocytary

lymphomas, cancer of the pancreas, skin <¢ancer,
cutaneous or intraocular melanoma, cancer of the head

and neck, cancer of the uterus, ovarian cancer,
gynaecological tumors, Hodgkin’s disease, bone cancer,
rectal cancer, cancer of the anal region, stomach
cancer, cancer of the oesophagus, cancer of the small
intestine, cancer of the endocrine system, soft tissue
sarcomas, urethra cancer, cancer of the penis, cancer
of the bladder, kidney cancer, cancer of the ureter,
malignant paediatric tumors, and tumors of the central
nervous system.
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Use as clained in Claim4, characterised in that said
cancer is breast cancer, or said netastases originate
frombreast cancer. 5 6. Use as clained in Caimd4,
characterised in that said cancer is |eukaem a. 7.
Utilisation as clainmed in any one of Clains 1 to 6,
characterised in that the pharmaceutical 10
conposition is admnistered orally, intravenously,

“enterally, parenterally, intranuscularly,intranasally,

sub- cut aneously or sublingually. 8. A product

conpr Psi ngU#e ( 8s4-diadment airphehyim- 415 characterised in
that 3 s4itletaaatedr ot naphthat eaandeyl aBMes HId ahet £R454ses
0BeqOhats SELBRANG FOIBE ScAcapy Combination of its
enantioners and at |east an al kaloid, as a conbi nation
product for simultaneous, separate or staggered use
over £ine YSE adfi cdadsed tiver @pyin 26, 9 CFre piregdger aisn

- ehat nedid ncBhed i Bs lehlaact®ri sed in that the
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al kaloid is a vinca al kaloid. 10. The product as
cl ai dlrhq_la,lmg 250hracte|sed|nthat Cgly_jlnc

ol kal bi d ttloeﬂ %eg%dﬁl OR& 19t ims

V?nb@asthﬁﬁ Qﬁ %%ﬁ eln Vi Eheyi gt igal
FHWRGS Hi3QMur e prEméPaBEgTedi neriadfline amfmrvenously,
Qﬁﬁﬂﬂqﬁ&yﬂuparenterally, intramuscularly, - 1ntranasally,

sub-cutaneously or subllngually

8. A product cowmprising 4-(3,4- —~dichloro- phenyl) -
1,2,3,4-tetrahydro—naphthalene-l-ylamine or at least
one of 'its enantidmers or any combination of its
enantiomers and at least an alkaloid, as a combination
product for simultaneous, separate or staggered use

- over time in anti-cancer therapy.

9. The product as «claimed in Claim §,
characterised in that the alkaloid is a vinca alkaloid.

10. The product as claimed in Claim 9,
characterised in that the vinca alkaloid is selected in
the group constituted by wvinblastine, vincristine,

vindesine, vinorelbine, or their mixtures, preferably
vincristine and/or wvinblastine.




