';e3e=Tk: XXY\anb\j 6kTTkH-d 1 1, 3- DI ARYLPROP- 2- EN- 1- ONES, COMPCSI Tl ONS
. CONTAI NIl NG THEM AND USE THEREOF The present invention relates to novel
‘chenical conpounds, particularly novel 1,3-diarylprop 5 2-eggn-ds:
conpositions containing themand to their use as nedicinalmmlmmm |Mmgre
particularly, the invention relates to novel specific
1, 3-di aryl prop-2-en-1-ones with anticanter activity, and in patfi®ul ar
inhibitory 10 activity on tubulin polynerization.

% ggigribed in

1, 3- dlarylprop 2-en- 1_on§§ . "ch Icones"

the Iiteraturels 3r DRARELERY S bl A

publ i cations deal Wi t h therap pl_j | qf chal cones, few of 15
them nmention their use in oncgﬂﬁ%€}\ sﬁ?ﬁh@ﬂ@% unment s descrlblng t he use

of chal cones in oncolqgi éggn |on{E§%$§a ?f% %gm%g(ﬂéigmng patents and

publications: - WO 01/ scloses s cones with

22:; gg?gfirzg%g?n %%at%@%e pféé%&%jiar/gf oxyp enylfprop \glren 1- one

derivatives jneNbichndde S PESHYSs DF LaMDs | Sordey i i SdiDsidr gl #d th an amino
group. 25 - WO 99/ 22728 especially clainms, in general,

their use as medicinal products.

More particularly, the invention relates to
novel specific 1,3-diarylprop-2-en-l-ones with
anticancer activity, and in particular inhibitory

10 activity on tubulin polymerization.
1,3-diarylprop-2-en-l1-ones, or “chalcones”,
have been widely described in the literature for more
than a century. However, although certain publications
deal with therapeutic applications of chalcones, few of
15 them mention their use in oncology.

Among the documents describing the use of
chalcones in oncology, mention may be made of the
following patents and publications:

- WO 01/72980, discloses substituted

20 chalcones with anticancer and anti-inflammatory
activity. These chalcones are characterized in that
they are 1-(3,5-dimethoxyphenyl)prop-2-en-1-one
derivatives in which the 3-phenyl group is never
substituted with an amino group.

25 - WO 99/22728, especially claims, in general,
substituted chalcones, for inhibiting the 5a-reductase
activity towards steroid hormones, for the purpose of

treating pathologies such as alopecia, baldness,

AT
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substituted chal cones, for inhibiting the 5a-reductase activity towards
steroi d hornones, for the purpose of treating pathol ogies such as al opeci a,
bal dness, 2 obesity, skin diseases, prostate cancer and breast cancer.
No specific exanple of a chalcone is presented in the description, only the
structure of the reference product HZIV_82 (E-3-(4-N, N-di net hyl am nophenyl)
5 1-(3,4,5-trinethoxyphenyl)prop-2-en-120ne) is presented in Figure 2. - WO
99/ 00114, clains the use of chal cones in which the prop-2-en-1-one chain

may be saturated, or unsaturated. The preparati on exanples are limted to 10
certain fanig?%§15¥'c% FRoECAFRT r REDS t%rﬁ?%&%ﬁqégﬁ P¥edght ed, one of

the t h I l el i bstit d..Wh ] ' t,
s 0t neeRORER e HIRERT RS (SHIRENE T 7 CRRLCaN? v S UBEEPRRERT of one
of the two plienyle n¥EL el BOI A, byn ﬁ;ﬁ%ggﬁ%@%@&ﬂ@ GPalfle J¥PepLRQUCES are

cited as having anticancer activity.

1- (4- hydr oxyphedytt - , 2 di h and
1-(4-hydroxy%heny%%sg%g?S?%iLgf%ogﬁ%ﬁgﬁg?%%?ﬁﬁiggéiﬁﬁgg%ﬁgﬁ)20 - WO

98/ 5B913, 5presen} 4, Shet Daeesodpshaeyl f s Odp-2-en-1-one) is presented

1- (2- hydr oxyphenyl )-3-aryl prop-2-en-1-one with antiproliferative activity.

- EP 288 794iBlFigheen®.t he use in oncol ogy of

1- (aryl)-3-(4- X-phenyl ) prop-2-en-1-ones in which X 25 represents a
substituent NRZ or NHCORJOwWRR/@ORL 4, atkyims -t MO ©4¢ 197 46hattones Hnnet hod
for treating cancer especially using chal cones. These chal cones are

descri bed andhifhi b Prope? yepeherae chaie. manute sayuraBedudstituents can
repl ace any hydrogen, whether said hydrogen is_on the prop-2-en-1-one chain
or on a phenyisatidrated. Nbre Brerakatien coraBPHes cafdebimebedak®no groups

publ i shok; o9 EREh FeRLEFES 0B Sl SoRSs . phor 1omed 108ty ExaRPLhal Cones
bosi t1on 3 dHEere R dp- endh GrE ERa e rRrL CBiETed bt monon e PrEMY! 1T
substituted. When an amino group is present, it is in
the N,N-dimethylamino form and it is the only
substituent of one of the two phenyl nuclei borne by
15 the propenone chain.

Two products are cited as having anticancer
activity. These are 1-(4-hydroxyphenyl)-3-(2,3-di-
methoxyphenyl) -prop-2-en-1l-one and 1-(4-hydroxyphenyl)-
3-(2,5-dimethoxyphenyl) -prop-2-en-1-one.

20 - WO 98/58913, presents chalcones derived
from 1-(2-hydroxyphenyl)-3-arylprop-2-en-l-one with
antiproliferative activity.

- EP 288 794-Bl, claims the use in oncology
of 1-(aryl)-3-(4-X-phenyl)prop-2-en-l-ones in which X

25 represents a substituent NR, or NHCOR, where R = alkyl.

- WO 91/17749, claims a method for treating

cancer especially using chalcones. These chalcones are

described and claimed in very general terms. Thus, any



"10 either (i) in position 4 with NHC (0) CH3, C (CH3) 3, SCH3, S (0) CH3, N
(CH3) 2, NHz, NO2, F, CN, OCH (CH3) 2, Br, CF3, N-norpholino, NH butyl,
,0-butyl, NHC(0)OCH3, O-butyl or N (C2H5) 2, or (ii) in position 3 with NHC
(0) CH3, N (CH3) 2, NH2 or NO2, are presented and tested in vitro on cancer
15 cell lines. None of the chal cones bears another group in addition to the
amno group on one of the aryl nuclei. 3 Sylvie Ducki et al., in the
article published in Bioorg. Med. Chem Letters 1988, vol. 8 pp 20

1051- 1056, present chal cones with antimtotic activity. Their study is
based on theSWBEkibyeRtengan rePEaGarasYehbyYd1ogen: edh@bboE. Sahe aut hors
observed thahythe repl.acenen am no substitHent wth

f 4-N, N-di net h
o et hoxy andV9TRGRRoLS SOLELR: HERPSZCBRSLaBREOLPSSD PhobBeasphRBEY]
timtoti tihvity, i it { . KbQ2 lls..Now, it h
ot BEFELSY uPSR°BRa by Kb IpERaacskekeBAZutEL Bmahh 1t Pas
1’3-d|phenyl%FFﬁBFZbﬁné%Fng Of4tHg|5rygta?ggEFthe phenyl in position 3 is

substituted wo different groups, ‘one of which is an amine or

an amine grecursor, havemiapgeli Ahi Bhkar¥sacki ¥ty ¢4 tHBULERic1e _
pol ymeri zation. 5 Furthernore, these products very strongly induce necrosis

in Vivo, whighnilsseli @Rl vr.f aner alhen e3bb, Wybh .Tegargoto the subsequent
devel opnment of nedicinal products that are effective for treating cancers.

10 Next, it hagsbeessobpeevedtt kAblcohel thatpmagubesuskdt Bg invention, the
tunmor necrosis survives in the mnutes following the injection of the test
product, andantdmitle¢icoageat st hehtlnponeissinowalich dast phgeglwinhi n a day,
with no apparent effect on the 15 nei ghboring healthy cells. These products
m ght conseqpestiityobe 3ussf thef proprdathngd-paei ehadnsisf subsyitused

i noperabl e tunors, that is to say tunors whose surgical renoval presents a
very nmaj 30 riedikher) (o tRePogitdicat & wiithi VHC (6 CHhe ®&EHBRY, S6H3(ii) to
the 20 possible conseﬁuences on his qualigy of life Sinvalidation).

Final Iy, theSgPa&Het sNéFH e NReentPon Bar ENgeRGHGHR) papBat yChet abol i zed by

the body, whiChl LS e b9, SRR S o] BRRS, PEoglyeys gorrespond
N(CzHs)2, or (ii) in position 3 with NHC(O)CHs;, N(CHs).,
NH; or NO,, are presented and tested in vitro on cancer
15 cell lines. None of the chalcones bears another group
in addition to the amino group on one of the aryl
nuclei.
- Sylvie Ducki et al., in the article
published in Bioorg. Med. Chem. Letters 1988, vol. 8 pp
20 1051-1056, present chalcones with antimitotic activity.
Their study is based on the work by Michael L. Edwards
et al. cited above. The authors observed that the
replacement of a 4-N,N-dimethylamino substituent with
4-methoxy and 3-hydroxy substituents considerably
25 improves the antimitotic activity, especially with
respect to K562 cells.
Now, it has been found, surprisingly, that

products containing the 1, 3-diphenyl-prop-2-en-1-one



5 XAr ~~ ~Ar2 Y ~1) in which a) Y is selected fromthe group consisting of
hal ogen, Cl1-C7 |inear al kyl, Cl-C- branched alkyl, 5 substituted Cl-C~

| i near al kyl, substituted Cl-C~ branched al kyl, cycl oal kyl, substituted
cycloal kyl, NH2, NH(R4), N(R4)2, aral kyl, substituted aral kyl, COOH,
COO(R4), CONH2, CONH(R4), CON(R4)2, CN, in which R4 represents an 10
optional ly substituted Cl-C~ al kyl or c$cloal kyl group and, when two
radicals R4 are present, they may be |inked together to formaring;, b) Ar2

is sel ected fron11h youp consi sting, of : in which: RL a 1) when
Ar2 is R2, tWRht obe %tgl?rhe the phenpyl I%Lna%FJF&l‘?% %e’r%c%‘é%ﬂﬂ*b‘ﬂﬁ%e group

Cone St 19 Oy ey b e PG (Bl 2oy 261 020 MO NG I
substi t uent grhir?g\” &p éﬁ] xﬁi&?gtﬁf)@&hr%?yph&?e bfaf&@n%?ﬁibltory
activity on tubulin polymerization.

5 Furthermore, these products very strongly
induce necrosis in vivo, which is a highly favorable
result with regard to the subsequent development of
medicinal products that are effective for treating
cancers.

10 Next, it has been observed that, with the
products of the invention, the tumor necrosis survives
in the minutes following the injection of the test
product, and that the core of the tumor is totally
destroyed within a day, with no apparent effect on the

15 neighboring healthy cells. These products might
consequently be useful for treating patients suffering
from inoperable tumors, that is to say tumors whose
surgical removal presents a very major risk (i) to the
immediate survival of the patient, or (ii) to the

20 possible consequences on his quality of life
(invalidation).

Finally, the products of the invention are
generally rapidly metabolized by the body, which limits

their long-term effect.

25 These products correspond to formula (I)

below:



"6 NH (GP) -> NH2 or N= (GP) -~ NH2 and in which HZ is an organic or

m neral acids and the other radical RL or R2 is selected fromb5 the group
consi sting of CH3, CZHS, OCH3, OC2H5, SCH3, NH (R5) , N (R5) 2, N (R5) (GP)
", N(R5) C (0) amino acid, in which R5 represents a Cl1-C2 al kyl group and,
when two radicals R5 are present, they may be |inked together to form 10 a
ring; -' ~BJ 2) when Ar2 is ~, thenA is a 5- or 6-nenbered heterocycle,
fused to a benzene ring B, said heterocycle Ais aromatic or non-aronatic,
conprising one or two hetero 15 at{rs, at |east one of which is a nitrogen
atom linked directly to B and beariljhg a side chain R8, in which R8 is
chosen fromthe group consisting‘6 ) al kyl, (C1-C3) al kyl-0CH,
(C1-C3) alkyl-0 (C1-C3) alkyl, (CLtC3) a -NH2, (C1-C3) al kyl-NH (R7)
, (C1-C3) alkyl-N (R7 ) 2, -(C--C2) al¥Xyl~ 'JN / ~in which RO is chosen
fromH, (Cl-C3)alkyl, in which each R7 independently represents a
(C1-C3) al kyl or (C3-C~) cycloal kyl group, or alternatively, when two
radi cal s R7 v evtpra@sent, they are |inked together to forma 5-nenbered
heterocycle; 5 c) X is selected fromthe group consisting of 0, NOH,
NO(R3), in which¥R3isg §%]eﬁcé‘mdaoﬁ#%rﬁh%69@%p¢%tﬁﬂsﬁt§tﬂ%g>%f H, Cl-C7

| i near al kyl, Cl-C~ branched al kyl, cycloal kyl, Cl1-C~ |inear _hal oal kyl,
Cl-C~ 10 branchedlélﬁﬂeﬂ%%ﬂrkﬂl CSuiaéF?@EtéHkﬂfclBa‘l%ypraﬁéf“@@yé‘ll(ﬁﬂlkyl

o a1 50 o AR el BiRRL AR e
3,4, 5-trimet hoxypbrachhecg a3]';ky]F,r Icycfoa{(Jy]Pyrﬁ.en substituted
cycloalkyl, NH,, NH(R4), N(R4),, aralkyl,
substituted aralkyl, COOH, COO(R4), CONHj,
CONH(R4), CON(R4),, CN, in which R4 represents an
10 optionally substituted C;-C; alkyl or cycloalkyl
group and, when two radicals R4 are present, they

may be linked together to form a ring;

b) Ar2 is selected from the group consisting of:

CC 00
R2 .
! 4

15
in which:
—— @[R1
1) when Ar2 is R2’ then one of the
radicals Rl and R2 is selected from the group
consisting of NH,, NH,-HZ, NHC(0O)-amino acid,
20 NH- (GP); N=(GP); in which the amino acid is

preferably serine; in which GP is a
metabolizable substituent allowing the

functional group to be changed:



2,4,5-trimet hoxyphenyl, 2,3, 4,5-tetranet hoxyphenyl,
3- net hoxy4, 5- net hyl enedi oxy, 3-nethoxy-4, 5-et hyl enedi oxy,

2- met hoxy- 4, 5- net hyl enedi oxy,

2- met hoxy 20 4, 5-et hyl enedi oxy,

2- met hoxy- 3, 4- net hyl enedi oxy and 2-met hoxy- 3, 4- et hyl enedi oxy radi cal s.

Preferably,

X i s oxygen.

Ar is preferably 3,4,5-trinmethoxyphenyl or

3- met hoxy- 4, 5- met hyl enedi oxy. 25 Y is pleferably selected fromthe group

consi sting of Cl, Br,
accordance with the invention preferabl

CH3 and CHzZCH3. A first preferred product
contains_a substituent Ar2 8 R1

in

/ such that Ar2 = R2, in whi'en{E&) am ar e el etFdFHr oth NHe group of
conbi nations (Rl, R2) consisting of, respectively, (NH2, OCH3)
OCZHS) , (NH2, N (R5) and, iMN @Rixh?, HOCHB3 .an NotBahiz, &E2hunerHIN ( R5)

2, 5 NHz) ,

. (NHz,

(OCH3, NH2) , (OC2H5. NHz) . Afirst nore preferred product in

accordance with the i ngehdi oandontai ns a substituent Ar2 such that Rl Ar2 =
R2, in which one of the radicals Rl and R2 is NHC(0)-anm no acid, and in
that the amino acid 10the o&hest athdiaah nBlural Ridvi he seiléstsdd fmomt ur al

€ C consi sting of
gl ycine, R methyl prolifkee g8PPRecOR§dFhdngn@INCHs, nCelinarfithiin€CHnd t he

am no aci ds.

anmno acid is in enant

Preferred am no acids are chosen fromthe grou

racemc_form or

is e

nri ched 15

éonericall pure or
in one enantioner. The Sﬁbdu@?’s‘@gﬁ racldRddace WEW tR) i nBRIIn(Qre

present in free or salified form prefer

salified

bly i |
preferred salified forAt8%a ’ocﬁf‘or‘?’%’e‘.ﬂzl@ A gs%ﬁﬁeﬁ{;g; er% r gégﬁ? oduct

in accordance with the
such that Ar2 = ~ , in

9 NR8 N R8

10

15

20

h s sel'ecte

al RYENI00, DT SN AD N O NS B afat KK

fromthe groap co

ent. Ar2 g A
si%ﬁ?ng of

present, they may be linked together to form

a ring;

TEw

2) when Ar2 is , then A is a 5- or

6-membered heterocycle, fused to a benzene

ring B, said heterocycle A is aromatic or

non-aromatic, comprising one or two hetero

atoms, at least one of which is a nitrogen

atom linked directly to B and bearing a side

chain R8, in which RB is chosen from the

group consisting of H, (C1-C3)alkyl,

(Cl—C3) alkyl—OH, (Cl-C3) alkyl—O (Cl—C3) alkyl,

(Cl"C3)alky1"NH2, (C1—C3)alkyl—NH(R7) ’

(Cl"C3) alkyl—N (R7 ) 2

—(C,-C,)alkyl
1742 ;}::7
R9

H, (C1-C3)alkyl, in which each

; in which R9 is chosen from

R7

independently represents a (C1-Cs)alkyl or



"R8 preferably represents a nethyl, hydroxynethyl or 2-dinethyl am noet hyl
group. A preferred product in accordance with the 5 invention may be chosen
fromthe group consisting of

" E- 3- (3- Ami no- 4- net hoxyphenyl ) - 2- net hyl - 1- (3, 4, 5t ri net hoxyphenyl ) pr openone;
E- 3- (4- Am no- 3- net hoxyphenyl ) - 2-met hyl - 1- (3, 4, 5t ri met hoxyphenyl ) propenone;
10 E-3-(3-Anino-4-nethoxypheny|)-2-neth9|-1-(2,5 di met hoxyphenyl ) propenone
hydr ochl ori de;

E- 3- ( 3- Am no- 4- net hoxyphenyl ) - 2- bronp- 1- (3, 4, 5t ri met hoxyphenyl,) pr.openone;

E- 2- Met hyl - 3- (1- et hy] @a-r(ﬁlvi)ndeyf-:%@?i)wi- (FrouB, 10T 2 Cernatively,

tri met hoxyphenyl ) propenone; .

E- 2- Met hyl - 3- (1- et hyl YBeB. ¥R, aF3IACREF ndbl - 8E§1 PEEEETE 5. FPE¥eHSkypheny!
) pr openone; . _

E- 2- Met hyl - 3- (1- net hyl }iglsffindoFQ%?%??§ 1- (%? 4, Sﬁor]fmrret haoxyp%é!\nemeprreodpenoneox
ime; 20 E-2-Methyl-3-[{12(2:d] | am noet hyl ) -1- H i ndol - 5-yl ]
1-(3,4,5-trinethoxyphe%?%%ﬁ?%gg%QXe hydr ochl ori de;

E- 2- Met hyk- 3- (1- hydr oxynet hyl - 1- H-i ndol - 5-yl ) - 1- (3, 4, 5t ri met hoxyphenyl ) prop
enone: E-2-Methyl -3-(1-nmethyl-1-Hindol-5-yl)-1-(3-nmethoxy 25
4,5-nEthyleneflOxxphsnxéleeeean996m thdOgroup consisting of O, NOH,

E- 2- Met hyl - 3-[ 1- ( 2- di met hyl am noet hyl ) - 1-H i ndol - 5-yl ] 1- ( 3- net hoxy-4, 5-nmet h
yl enedi oxyphenyl ) RoorR8nongén whicRk, R3Disans8dBexanofeomcte group

~2- met hoxy- 5-[ 2- et hyl - 3ox0- 3- (3, 4, 5-tri nmet hoxyphenyl ) propenyl ] phenyl } am de
5 di hydrochl ori deponsisting of H, C;-Cs linear alkyl, C;-C; branched
3-(3-[Nmnitro-L-argini neam do] - 4- met hoxyphenyl ) - 2net hyl - 1- (3, 4, 5-tri met ho
xyphenyl ) propenoneikylhechglppl kgl dCmeC2 ldmegax yaileaddivd » C1-Cr

~2- met hoxy- 5- [ 2net hyl - 3- oxo- 3- (3, 4,5-tri nmet hoxyphenyl ) propenyl ] 10

phenyl }af0de hydr BERRGPrPEehahrphbséet FUbgELguUted cycloalkyl,

~2- met hoxy- 5-[ 2- net hyl - 3- 0x0- 3- (3, 4, 5t r i met hoxyphenyl ) propenyl ] phenyl } am de
hydrochl oride. A Hﬁ#@cﬁFéPéF#X&'pPSBg%V&PnsgéégEHHﬁég af?ﬁiyﬁé gﬁsention is
(S)-2-am no- 3- hydr oxypropanoi c acid 15

~2- met hoxy- 5-[ 2- net hyl - 3- oxo- 3- ( 3, 4, 5-tri net hoxyphenyl ) propenyl | phenyl } am d

e hydrochl ori et3£%eigig%lgggﬁggggﬁkstﬁ%lggéhiogéﬁ%;%ggﬁsgggtative of the

i nvention: E-"3- m no-4- ypheny ri20

met hoxyphenyl) pr 0peReRg nep henyl 4-trimeth henyl

E-3-(3-Anino-4-netﬁoxypﬁgnyﬁfyg-gpgné-%183,4,g}Fsingfxgxfgﬁeﬁyl)propenone
15 3,4,5-trimethoxyphenyl, 2,3,5-trimethoxyphenyl,

2,4,5-trimethoxyphenyl,
2,3,4,5-tetramethoxyphenyl, 3-methoxy-
4,5-methylenedioxy, 3-methoxy-4,5-ethylenedioxy,
2-methoxy-4, 5-methylenedioxy, 2-methoxy-
20 4,5-ethylenedioxy, 2-methoxy-3,4-methylenedioxy
and 2-methoxy-3, 4-ethylenedioxy radicals.
Preferably, X 1is oxygen.
Ar is preferably 3,4,5-trimethoxyphenyl or
3-methoxy-4, 5-methylenedioxy.
25 Y is preferably selected from the group
consisting of Cl, Br, CH3; and CH,CHs.
A first preferred product in accordance with

the invention preferably contains a substituent Ar2



E- 3- ( 3- Am no- 4- et hoxyphenyl ) - 2- et hyl - 1- (3, 4, 5-tri met hoxyphenyl ) pr openone
25

E- 3- ( 3- Am no- 4- net hoxyphenyl ) - 2-et hyl -1-(3, 4, 5-tri net hoxyphenyl ) pr openone
E- 3- ( 3- Am no- 4- net hoxyphenyl ) - 2- propyl - 1- (3, 4, 5-t ri net hoxyphenyl ) pr openone
11

E- 3- ( 3- Ami no- 4- met hoxyphenyl ) - 2- (1- net h§l et hyl ) - 1( 3, 4, 5- t ri et hoxyphenyl ) pr
openone

E- 3- ( 3- Ami no- 4- et hoxyphenyl ) - 2- ghl exQ-R1( 3, 4, 5-tri met hoxyphenyl ) pr openone 5
E- 3- ( 3- Am no- 4- et hoxyphenyl ) - 2- br 1 (3,4,5-trimeth oxyphenyl ) propenone
E- 3- (3- Am no- 4- et hoxyphenyl ) - 2- met ¥ ﬁ2(3 4 5-tri nmet_hoxy henyl)propenone
E- 3- ( 3- Ami no3CRERAY phiehyT ) - 2- et hyl - 1- (3, 415 "’cl"r%cflr‘etﬁ'?'1@rt5£ &HA ) pr openone

E- 3-(3- A 4-et h h | | 5-1 |
£ 3 (3 A ﬂgsaliﬁ%%ﬁﬁ%%@e % qu%w@hmta%%gi A K&S’Lﬁﬁﬁ;f’? oro
15 E- 4: (N N-d h 2- |
E??g?z,S-trl%E% oxypqgny?7p$%§ ok éﬁ ﬂQQf %R%£B (ﬁﬂ 7' 8eats)
E-3-[3-Am nogﬁl? Nm)rr?t h)(hqlggyg) %I ] 2}\5( sqrml (tb{(ll;{%t hoxyphenyl )
y

propenone E- 3- Am no-4! (N, N-di net am no enyI neth

1-(3, 4, 5- 5r|@ﬁghoxunﬁgnyhhpyop
E- 3-[ 3- Ami no- 4 (N N—dlnethylanlno; ﬁenyf -2-ethyl 1- (3, 4, 5-tri met hoxyphenyl)

propenone A first more preferred product in accordance
E- 3-[ 3- Am no- 4- (N, N-di et hyl am no) phenyl ] - 2- propyl 1- (3, 4, 5-tri met hoxyphenyl
) propenone 2bith the invention contains a substituent Ar2 such that
E- 3-[ 3- Ami no- 4- (N, N-di ne | @i no) phenyl ]-2-(1-nethylethyl)-1-(3,4,5-trinet

hoxyphenyl ) propenong "
E- 3- [ 4- Am no- 3- met hoxyp kzz chl oro-1-(3,4,5-trinmethoxyphenyl) propenone
12 Ar2 = , in which one of the radicals Rl

E—3 [ 4- Ami no- 3- met hoxyphenyl ) - 2- br ono- 1- (3, 4, 5-tri net hoxyphenyl ) propenone
E- 3-[ 4- Anlnoamdh%2hb&jﬁﬁéﬁ?ljamlmQtagida.4@d416 thapetiexyphrayddpd openone

5 E-3-[4- Am no- 3- nethoxxphenyl) 2-ethyl-1-(3,4,5-tri
nethoxyp%%ny}§p§ rom natural amino acids and unnatural

E-3-[4- Am nog mlrrlrc?tahc(:)l ghepzyé%errgéoaﬁx:.n& éc::glgfs 5a;[:er|grlleéshgéyPPenylt)lpropenone
group consisting of glycine, N-methylproline, serine,
lysine and N-@-nitroarginine, and the amino acid is in
enantiomerically pure or racemic form, or is enriched

15 in one enantiomer.

The products in accordance with the invention
are present in free or salified form, preferably in
salified form. One preferred salified form is a
hydrochloride.

20 A second preferred product in accordance with
the invention preferably contains a substituent Ar2

TE®

such that Ar2 = ; in which Ar2 is

selected from the group consisting of



[4

- Am no- 3- net hoxyphenyl ) - 2- (1- et hyl et hyl ) 10
3,4,5

- - trimet hoxyphenyl ) propenone

meEnm
WWw—Ww

m no- 3- et hoxyphenyl ) - 2-chl oro- 1- (3, 4, 5-tri net hoxyphenyl ) pr openone
"E- m no- 3- et hoxyphenyl ) - 2- brono- 1- (3, 4, 5-tri met hoxyphenyl ) pr openone 15
E- m no- 3- et hoxyphenyl ) -2-nethyl -1-(3, 4,5-tri neth oxyphenyl) propenone
E- 3- [ 4- Ami no- 3- et hoxyphenyl ) - 2- et hyl - 1- 3, 4, 5-t ri met hoxyphenyl ) pr openone

E- 3- [ 4- Am no- 3- et hoxyphenyl ) - 2- propyl - 1- (3, 4, 5-tri met h20

oxyphenyl ) pr openope
E- 3-[ 4- Am no- 3- etnyl )-2-(1- rretl )1-(3,4,5-trimet hoxyphenyl)pro
penone N N

E—3-[4-Anino-3-(N,N—diﬁmthy[anino)phenyl]-ﬁunhlorol-(3,4,5-trinethoxyphenyl
) propenone 25 _ T : _

L mone Mokd” bbb edulRy YLpNLURRR DV hLEAYR] OPde byl ealL! BB NOXYPRENYT)
bebéghégznozﬁggMeghghgﬁ&ﬂgggﬂyﬂobggﬁﬁyI]-2-nethy|1-(3,4,5-trinethoxyphenyl
E- 3- [ 4- Ami no- 3- (N, N-di gepbylrawi-aq) pheaykt- 2nekbybiahacd. B1thi gREhoxypheny!)
pr openone

E- 3- [ 4- Anisno+4 3vENtNodi fBhpkakhBeraheRYh] tRBepheBublcbis4sbihgi 6t hoxyphenyl
) propenone 5 E- 3-[4- Am no- 3- (N, N-di net hyl am no) phenyl ] - 2- ( 1- net hyl

et hyl)-1- (3, &-3-t(ci-amtihoxyphenyibkpphpagdne2-methyl-1- (3,4, 5-

E-3-[3- (N, N-Di net hyl am no) - 4- met hoxyphenyl ] -2-chl orol-(3, 4, 5-tri nmet hoxyphen
y| ) pr openone tEigeftBogMpNebyiR pirppbanone) - 4- net hoxyphenyl ] - 2- bronmp-1 10

(3,4, 5-trimet hoxyphenyl ) pr openone

E- 3- [ 3- (N, N- BrAet(ByPadnao B-aerbokyrpghany FE-metbyRy Ll 1 (8344 55- t ri met hoxyphen
yl ) propenone

E- 3-[ 3- (N, N- BrAResRes¥PhETY4) RECRERPPRENY| | - 2- et hyl 1- (3, 4, 5-t ri met hoxypheny

| 15 _E- 3- [ 4- Ami no- 3- (N, N-di hyl_am -4- h h |
2 br opyl L ( 3243 PO R PRRERIFRDHEAaR ety 11 (2, 8P
£ 3. [4- At 0. 3 (NN dL et b o o) 4Tt BOXYRROIAZ- (1- et hyl et hyl) - 1-(3, 4

-3-[3-(NN-By LT R0)~ 4 21
oty SN BB AR Ak e RHIREREIN) L2 1e 02 43, 4, 5-

F—3-[3-(N,N-@rqﬁkab§§b%g%y&3%E%%é%gggqyl]-2-bronnl-(3,4,5-trinethoxyphenyl
pr openone
|E) 3-[3-(N, N Zﬁgrzawlwri-@a)(14n@ttﬁ\9wnhﬁnmhhba-45etyw -1-((3,4, 3=t ri met hoxypheny

pr openone
E- 3- [ 3- ( NS\ BirTeityloxyiohehyd) piropeypneny| | - 2- et hyl 1- (3, 4, 5- tri net hoxyphenyl
) pr openone
E- 3- [ 4- Ami no-E3-2(-INeishajilrmst-yll-anasiting)l—42-, St hyehresilJH2-ipidaiy5-1-1(0 3,14, 5-tri net h
oxyphenyl ) pr openone

(3,4,5-trimethoxyphenyl)propenone;

[ 4- A
[ 4-A
[ 4-A

E-2-Methyl-3-(l-methyl-1-H-indol-5-yl1)-1-(3, 4, 5-
trimethoxyphenyl) propenoneoxime;

20 E-2-Methyl-3-[1-(2-dimethylaminoethyl)-1-H-indol-5-yl]-
1-(3,4,5-trimethoxyphenyl)propenone hydrochloride;
E-2-Methyl-3-(l-hydroxymethyl-1-H-indol-5-y1)-1-(3,4,5-
trimethoxyphenyl)propenone;
E-2-Methyl-3-(1-methyl-1-H-indol-5-yl)-1-(3-methoxy-

25 4,5-methylenedioxyphenyl) propenone;



14

E- 3- (4- Am no- 3- (N, N- di net hyl am no) - 4- et hoxyphenyl ] 2- (1- net hyl et hyl ) - 1- (3, 4,
5-tri nmet hoxyphenyl ) propenone

E- 3- ( 3- Am no- 4- net hoxyphenyl ) - 2- chl or o- 1- ( 2, 5- di net hoxyphenyl ) pr openone 5
E- 3- ( 3- Am no- 4- et hoxyphenyl ) - 2- br ono- 1- (2, 5- di net hoxy phenyl ) propenone

E- 3- ( 3- Ani no- 4- met hoxyphenyl ) - 2- met hyl -4Q ( 2, 5- di et hoxyphenyl ) pr openone
hydr ochl ori de E- 3-(3- Am no-4- net hoxyphenyl ) - 2- net hyl - 1- (2, 5-di met h10
oxyphenyl ) pr openone

E- 3- ( 3- Ami noFz2ne X} phehit § 2 2dtmeyhyianineeh bt hbxiphedglyprvbknone

E- 3-(3- Am no: 4-get h h - 2- | -1-(2,5-dimeth h I 15
313 ner AT REALRIER oS RSB biisegi T BoatRbELy ) o opemne

di met h h . .

. 3 (3 A nott HEnERDRRBRBPhe2RR1 6, 35hd L2 EnEF Rk KRy FReBS i B oBenone

E- 3- (3- Am noz4-e%th hen - =1 - i

3 (3 A nooAC et noxyheny T o Rt AT o1y TR et FS Y eGR4t Cpenone
E-3-(3-An5nodfh§aggéupg§paég-2-ethyI-1-(2,5-dinethoxyphenyl)propenone 25
E- 3- ( 3- Am no- 4-et hoxyphenyl ) - 2- propyl - 1- (2, 5- di et hoxyphenyl ) pr openone

E-3-( 3-1 ém‘ No34+{8t RXyPheDYb)12atdiAChENMhEEBYL ) ~fhet RoRGbRBAPOXYPDENYI ) propen
one

E- 3- [ 3- Ami nomdt i Nt i Bp4 hy+arimel pbeyyhén vt ohtOp&dok@; 5- di met hoxyphenyl ) pr
openone
E- 3- [ 3- Ami nol4Mé dh i ply nmee hi/di bme A2} edeiyx 1 Pe ba oh@ 1 2 2mét Ko kgt hokyphenyl ) pro
penone 5 E-3-[ 3- Ami no-4- (N, N-di net hyl am no) phenyl ] - 2- net hyl
1- (2, 5- di rethekyphedydiprdpelhoheS-trimethoxyphenyl) propenyl] -
E- 3-[ 3- Ami no- 4- (N, N-di et hyl am no) phenyl | - 2- et hyl 1- (2, 5- di met hoxyphenyl ) pro
penone EL8-[Bhemyhbamide hvdreek horbde ho) phenyl | - 2- propyl 10
1- (2, 5-di net hox @Qenéi)propenone
E- 3-[ 3- Ami noalﬁl% ARE T e P ahd 765 MRy T 3= D2 tme By hy3 2e%9t 3= (3 (4, 5= di net hox
yphenyl ) pr openone . .
E- 3- (4- Ani no= 3 TRt HOsYREY} ) REoren vl teheny! kami de hydserkor 3¢ openone 15
E- 3- (4- Am no- 3- et hoxy. )-2-bromo-1-(2 5-di met hox henyl ) propenone
E- 3- (4- Ami no- 3- met hoxylgﬂg%% )E’%‘?%’Eﬂ?ﬁ -Ifg?%‘f%t ot et FOXS PN I‘f%}bpenone

the invention is (S)-2-amino-3-hydroxypropanoic acid

15 {2—methoxy—5—[2-methyl—3—oxo-3—(3,4,5—trimethoxy—
phenyl)propenyl]phenyl}amide hydrochloride.

The list of products below is also
representative of the invention:
E-3-(3-Amino-4-methoxyphenyl)-2-chloro-1-(3,4,5~tri-

20 methoxyphenyl)propenone
E-3-(3-Amino-4-methoxyphenyl)-2-bromo-1- (3,4, 5-trimeth-
oxyphenyl)propenone
E-3-(3-Amino-4-methoxyphenyl)-2-methyl-1-(3,4,5-tri-
methoxyphenyl) propenone

25 E-3-(3-Amino-4-methoxyphenyl)-2-ethyl-1-(3,4,5-tri-
methoxyphenyl) propenone
E-3-(3-Amino-4-methoxyphenyl)-2-propyl-1-(3,4,5-tri-

methoxyphenyl) propenone



E- 3- (4- Am no- 3- net hoxyphenyl ) - 2- et hyl - 1- (2, 5- di et hoxy20 phenyl ) pr openone

E- 3- (4- Am no- 3- net hoxyphenyl ) - 2- propyl - 1- (2, 5- di net hoxyphenyl ) pr openone
_E-3-(4- Ami no- 3- net hoxyphenyl ) - 2- (1- met hyl et hyl') - 1- (2, 5di met hoxyphenyl ) pr ope

none 25

E- 3- (4- Am no- 3- et hoxyphenyl ) - 2-chl oro- 1- ( 2, 5- di net hoxyphenyl ) pr openone

E-3-(4-Anino-3-ethoxypheny|)-2-bronn-1-% , 5-di met hoxyphenyl ) pr openone 16

E- 3- (4- Am no- 3- et hoxyphenyl ) - 2- net hyl - 1- ( 2, 5-dinethoxyphenyl)propenone
E- 3- (4- Am no-3- et hoxyphenyl )-2-ethy| -1 &2 dinethoxi hen ropenone 5
E- 3- (4- Ari n 0E33eﬂﬁo§?ﬁﬁén§F?eEhBFMBPPDZ 25 {4rmethy g hy Y pr openone

E-3-(4- A I h |)-1-(2, 5d h h I

one £ 3[4 Afonds $-tKAREAPREYRDEHNS én%hg; ? 2 ch oro'lg‘“ ryphenyl) propen
1-(2,5-d t

E- g [ 4- Ahrﬁoggﬁxqgﬁgﬁﬁhgg Qgg g%@?ﬁﬁ@ﬁ% ] 0898581 (é3 Pnﬁfﬁoxyphenyl)pro

E?gon AnlnomﬁtPﬁXNP8|n¥9%$FaﬁF ?Shenyl] 2-met hyl 1- (2, 5- di met hoxyphenyl ) pr

openone 13 Er33l43A7RAn32 (N NodyBRERYT §0208)-BRE0YL](32265D¥  imeth-
1- (2, 5-di net hoxyphenyl ) pr openone

E- 3- [ 4- Ami noogy ENeNqungbghgﬁbno)phenyl] 2-propyl 1- (2, 5- di met hoxyphenyl ) pr
openone E- 3-[ 4- Am no- 3- (N, N-di net hyl am no) phenyl] 20

2- (1- et hyl eehgl)(3tAM2nb-di-eehbayphkearll) }propehgiel- (3,4, 5-trimeth-

E- 3-[3- (N, N- D net hyl am no) - 4- met hoxyphenyl ] - 2- chl or ol- (2, 5- di met hoxyphenyl)
propenone oxyphenyl)propenone

E- 3-[ 3- (N, N- Di et hyl am no) - 4- net hoxyphenyl ] - 2- bronol- ( 2, 5- di net hoxyphenyl ) p
ropenone 25 E-3-(3-Amino-4-ethoxyphenyl)-2-ethyl-1-(3,4,5-trimeth-

E- 3-[3- (N, N- D net hyl am no) - 9- met hoxyphenyl ] - 2- net hyl 1- (2, 5- di met hoxyphenyl )
propenond0 oxyphenyl)propenone

E-3-[3- (N, N- D net hyl -4-neth h |]1-2-ethyl1-(2,5-dineth h I
Eol3( T LT 0) 4; et hoxyphenyl ] -2 ethyl 1- (2, 5-di met hoyphenyl ) p

E- 3- [ 4- Am no- i Ianlno) 4- met hoxyphenyl ] 2- propyl - 1- ( 2, 5- di net hox
ypheny! ) pr op&fd %genyq)prop none

E-3-[4- Am nog3~( N, Nﬁﬂhﬁ%tQXE%%bQQkh%hgﬁﬁUQK%EU%%th%éQ%yEQLHX'ethy')‘l‘(2’5

-d|nethoxyphenyl)propenon
(3,4,5-trimethoxyphenyl)propenone

15 E-3-[3-Amino-4-(N,N-dimethylamino)phenyl]-2-chloro-
1-(3,4,5-trimethoxyphenyl) propenone
E-3-[3-Amino-4- (N,N-dimethylamino)phenyl]-2-bromo-
1-(3,4,5-trimethoxyphenyl) propenone
E-3-[3-Amino-4-(N,N-dimethylamino)phenyl] -2-methyl-

20 1-(3,4,5-trimethoxyphenyl)propenone
E-3-[3-Amino-4- (N,N-dimethylamino)phenyl]-2-ethyl-
1-(3,4,5-trimethoxyphenyl) propenone
E-3-[3-Amino-4~ (N,N-dimethylamino)phenyl]-2-propyl-
1-(3,4,5-trimethoxyphenyl) propenone

25 E-3-[3-Amino-4-(N,N-dimethylamino)phenyl]-2-(l-methyl-
ethyl)-1-(3,4, 5-trimethoxyphenyl)propenone
E-3-[4-Amino-3-methoxyphenyl)-2-chloro-1-(3,4,5-tri-

methoxyphenyl) propenone



5 E-3-[3-(N, N-Di net hyl am no) - 4- et hoxyphenyl ] - 2-chl oro

1- (2, 5-di net hoxyphenyl ) pr openone

E- 3- (3- (N, N- Di et hyl am no) - 4- et hoxyphenyl ] - 2- bronol- ( 2, 5- di net hoxyphenyl ) pr
openone E-3-[3-(N, N-Di net hyl am no) - 4- et hoxyphenyl ] - 2- net hyl 10

1- (2, 5- di net hoxyphenyl ) pr openone

E-3-[3-(N, N D net hyl am no) - 4- ethoxyphen%?] 2-et hyl 1- (2, 5- di net hoxyphenyl ) pr
openone

E-3-[4-A (N, N-d t et ] 2- -1 d th
phengl)p?gggﬁoﬁe[iSAﬁagg(EyR QPP Kggzéggen¥8%§'g§?Byéfﬁﬁivﬁﬁan;rf i
2- (1- et hyl th h I

E- g (gEAnynggg¥héFﬁ3§§BE ﬁ;gﬁnﬁoéﬁfofgyl)Fgopezo?flnethoxyphenyl)propenone

E-3-(3-A 4-mehh 2,3 2 .
nethgxypﬂgng)SEg%e§§XHBQ§¥h£tﬁoQ9BHBn}1§ 3mdth{h29- (3,4, 5-tri

E- 3-( 3- AnlnométﬁgkgghgﬁggmﬁkbpgnggghyI 1- (2, 3,4-trinmet hoxyphenyl ) propenone
E- 3- (3- Ami no- 4 oxyphenyl)-2-ethyl -1-(2, 3, 4-tri met hoxyphenyl ) propenone

25 5 E-3-[4-Amino-3-methoxyphenyl)-2-ethyl-1-(3,4,5-tri-
E- 3- ( 3- Am no- 9- net hoxyphenyl ) - 2- propyl - 1- ( 2, 3, 4- tr|netﬁoxyphenyl)propenone

E- 3- ( 3- Ami nométhekhpkgphenpkppanbhenet hyl et hyl ) 1- (2, 3, 4-tri met hoxyphenyl ) pr
openone 18

E- 3- (3- Ami noE43ef{ AoRmphen@tnelhohkiphen{l { 223pdepyilrtthdxypbedyl)pr openone
E- 3- ( 3- Am no- 9- et hoxyphenyl ) - 2- br ono- 1- (2, 3, 4-tri net hoxyphenyl ) propenone 5
E- 3-( 3- AninomatthM??phEhyp¥OQenenhyI 1-(2,3,4-tri net hoxyphenyl) propenone
E- 3- (3- Ami no- 4- et hoxyphenyl ) - 2-et hyl -1- (2, 3, 4-tri met hoxyphenyl ) propenone

E- 3- ( 3- AnlnoEn eﬂﬂoavpﬁ@ngrythpxmpyeny {223 (3=methglethyl) -

met hoxyp H)QéoE 5 _

E-3-(3-A t ho yBﬁéﬁ?F?oﬁy?ﬁeﬁﬁih?F@Pﬁ?P?E (2,3, 4-trimet hoxyphenyl ) pro
penone

E- 3- [ 3- Ani no~4° (ﬁﬂhﬁﬂiﬁ%tﬁy?&ﬂ?ﬁ8?5ﬁ8¥§iIzzcE%PBPo} (31 4; 3-FFifret hoxyphenyl
) pr openone 1§e %%hégypfg %thhglnethylanlno)phenyl] 2- brono

1-(2, 3, 4- trlne enone
o e o N L RN L SR 2 e v ery
1-(2, 3, 4-tri gRYPRENPDLPYLpEAGRENONE
15 E-3-[4-Amino-3-ethoxyphenyl)-2-methyl-1-(3,4,5-trimeth-
oxyphenyl) propenone
E-3-[4-Amino-3-ethoxyphenyl)-2-ethyl-1-(3,4,5-trimeth-
oxyphenyl)propenone
E-3-[4-Amino-3-ethoxyphenyl)-2-propyl-1-(3,4,5-trimeth-
20 oxyphenyl)propenone
E-3~[4-Amino-3-ethoxyphenyl)-2- (l-methylethyl) -
1-(3,4,5-trimethoxyphenyl)propenone
E-3-[4-Amino-3- (N, N-dimethylamino)phenyl]-2-chloro-
1-(3,4,5-trimethoxyphenyl)propenone
25 E-3-[4-Amino-3-(N,N-dimethylaminoc)phenyl]-2-bromo-
1-(3,4,5-trimethoxyphenyl)propenone
E—3~[4—Amino-3—(N,N-dimethylamino)phenyl]—2—methyl—

1-(3,4,5-trimethoxyphenyl)propenone



"E-3-[ 3- Ami no- 4- (N, N-di net hyl am no) phenyl ] - 2- propyl 1- (2, 3, 4-tri met hoxyphenyl
) pr openone

~E-3-[3- Am no- 4- (N, N-di met hyl am no) phenyl ] - 2- (1-net hyl ethyl)-1-(2, 3, 4-tri net
hoxyphenyl ) pr openone 25

E- 3- (4- Am no- 3- met hoxyphenyl ) -2-chl oro-1-(2, 3, 4-tri met hoxyphenyl ) pr openone
E-3-(4-Anino-3-nethoxypheny|)-2-bronn-11%2,3,4-trinethoxyphenyl)propenone
19

E- 3- (4- Am no- 3- net hoxyphenyl ) -2-met hyl - 1- (2, 3, 4-tri net hoxyphenyl ) pr openone
E- 3- (4- Ani noE33méf#nBRyBAzATI( aQfg%ﬂ?ghil?é}g?hPP?Pﬁgfﬁgiﬁ%ﬁ¥ﬁyI)propenone 5
E- 3- (4- Am no- 3- net hoxyphen -2-pro -1-(2,3,4-tri net hoxyphenyl ) propenone
E—3-(4-Aninol3iﬁeﬂhgiggﬁ@ﬁgk§¥¥pgﬁpﬁ%$B§Pé?ﬂ9p?l-(2,3,4-trinethoxyphenyl)pr

openone E—3-&?B?g%ggéﬁggtQQ%%PH@QX%@E%&EQR?B8Sﬁhé§y§jﬂzlﬁkégyl_

met hoxypheny

E- 3- (4- Am no+3-&t ho =2 - =Lri met hoxyphenyl ) propenone
E—3-E4-Anino?§}§fEééig%gﬁék§9gyﬁégﬂg}%€g§§§§§2%trinethoi?phe%y?fprgpenone

15 E- 3- (45Angna-34ehhonyphenyl k-41peeHY1ami AoPphehyil] -2- (1-methyl-
met hoxyphenyl ) pr openone

E- 3- (4- Am no=3ngtihoxynBeayb)t2ipeenvkybheryd) prbopefiohBoxyphenyl ) propenone
E- 3- (4- Am no- 3- et hoxyphenyl ) - 2- (1- et hyl et hyl ) 20

1- (2, 3, 4- tri meBhqRyNeNyD)ipeepetanénc) ~-4-methoxyphenyl] -2-chloro-

E- 3-[ 4- Am no- 3- (N, N-di net hyl am no) phenyl ] - 2-chl orol- (2, 3, 4-tri net hoxyphenyl
) propenone 1-(3,4,5-trimethoxyphenyl)propenone

E- 3-[ 4- Am no- 3- (N, N-di net hyl am no) phenyl ] - 2- bronol- (2, 3, 4-tri met hoxyphenyl)
pr openone 25E-3-[3-(N,N-Dimethylamino) -4-methoxyphenyl]-2-bromo-1-

E- 3-[ 4- Am no- 3- (N, N- di et hyl am no) phenyl ] - 2- net hyl 1- (2, 3, 4-tri nmet hoxyphenyl
) propenod® (3,4,5-trimethoxyphenyl)propenone

E;gbgﬁbﬁg‘”OgngWBNX%ﬁ%QBQ%L%EQQ%%BQ%?Xthéiﬁ%h bhehe1] -3 e Hgy noxyphenyl )

beé%ihéﬂé”°1%%%@uwﬁq%¥§%%¥%%§&%%£%@$?%Ekb%h%%%py'1'(2’3’4'tr'”Ethoxyphe”y'

noxypheny! ) pEopenond s T He Ry R B R S ) 2 i oro
é:é?igi?hfh[EF#E@?%Pgﬁ?ﬁg%&%gﬁﬁgﬁ%ﬁyﬁﬁgﬁf fpfpgronnl-(2,3,4-trinethoxypheny
1) propenang  E-3-{ Fr-(hhiMoDITRN) - ehyA =R NP RAHokyhERiY |-
2-propyl-1-(3,4,5-trimethoxyphenyl) propenone
E-3-[4-Amino—-3-(N,N-dimethylamino)-4-methoxyphenyl]-
2-(l-methylethyl)-1-(3,4,5-trimethoxyphenyl) propenone
E-3-[3-(N,N-Dimethylamino)-4-ethoxyphenyl]-2-chloro-
20 1-(3,4,5-trimethoxyphenyl)propenone
E-3-[3-(N,N~Dimethylamino) -4-ethoxyphenyl]-2-bromo-
1-(3,4,5-trimethoxyphenyl) propenone
E-3-[3-(N,N-Dimethylamino)~-4-ethoxyphenyl] -2-methyl-
1-(3,4,5-trimethoxyphenyl)propenone
25 E-3-[3-(N,N-Dimethylamino)~4-ethoxyphenyl]-2-ethyl-
1-(3,4,5-trimethoxyphenyl)propenone
E-3-[4-Amino-3- (N,N-dimethylamino)-4-ethoxyphenyl]-

2-propyl-1-(3,4,5-trimethoxyphenyl)propenone



10 1-(2, 3,4-trinmet hoxyphenyl ) propenone

E-3-[3- (N, N-Di net hyl am no) - 4- met hoxyphenyl ] -2-et hyl 1- (2, 3, 4-tri met hoxypheny
| ) pr openone

E- 3-[ 4- Am no- 3- (N, N-di net hyl am no) - 4- met hoxyphenyl ] 2- propyl -1-(2, 3, 4-tri met
hoxyphenyl ) pr openone 15 E—3-[4-Anino-3-£&LhLdinethylanino)-4-nethoxypheny|]

2-(1-nmethylethyl)-1-(2,3,4-trimethoxyph | ) pr openone

E- 3-[ 3- (N, N- Di et hyl am no) - 4- et hoxyphenyl ] - 2-chl orol- (2, 3, 4-tri met hoxypheny
| ) propenone E-3-[3- Dihnet hyl am -4-et yph - _20

BB r e, B Fr b AR RE DRI AThOOA y FaRl ROYYRDEPKbA A BAOHY:
F;ﬁ;gﬁégyhg'PLW?LH¥£HQIQQKyf7eih@§Y@P§D¥E1mgtﬂgkbﬁhéﬁ§i)ﬁrépéﬁbﬂ@thoxypheny

)E- 3-[3-(N, I\Fzgiaekbymﬂhao)x=ﬁeehbﬁwnéﬁwb L22cR1Bybl1L22354dimkBRLhoxyphenyl
pr openone

E- 3- [ 4- Ani nooRyphehly ll) pebpyheneno) - 4- et hoxyphenyl ] 2- propyl -1-(2, 3, 4-trinmeth

oxyphenyl ) pr openone

E- 3- [ 4- AnbnoE33¢ K3 Narlinet hyhathorypheryhpxgpbeoybl 2-(2; sethmeehbxly- 1- (2, 3,

4-tri met hoxyphenyl ) pr openone 21

E- 3- ( 3- Ami nopBengl hpxgpérone) - 2- chl oro- 1- (2, 3, 5-tri net hoxyphenyl ) pr openone
E- 3- ( 3- Ami no- 4- net hoxyphenyl ) - 2- bronmp- 1- (2, 3, 5-tri net hoxyphenyl ) propenone 5
E- 3- ( 3- Ami noEzA3méd hbRipachyrgtoxephenyl) ¢ 2-B8ethyirIng2hbxgdphenyl ) pr openone
E- 3- (3- Am no- 4- met hoxyphenyl ) - 2-et hyl -1- (2, 3, 5-t ri met hoxyphenyl ) pr openone
E- 3- ( 3- Ani ndl'ﬁt%%m&é&ﬁ%h@F?PQ%P%pJWd{OGb,lBFsd?r i 10

met hoxyphenyl,) pr opepone ,

E- 3- (3 Ani noﬁZgﬁgi?ﬁ‘g‘ﬂ&’bﬂ‘eﬂy‘f‘?‘i%?’(‘lp%?}%P et PPy L1z (3. Prif@ehBryphenyl ) pr

openone
E-3-(3-A%Qnogﬁy%?%%¥§b%5%9??9§gchloro-l-(2,3,5-trinethoxyphenyl)propenone
15 E-3-(3- Angng- A€ ohepyis s 11262630 51L0E (2 5_dimethe

15 hoxypheng]}:)%r %eir\]:g%gé! RERYLRo 2y BROND1 12526 PnP1tiL (2, 5-qimeth

E- 3- ( 3- Am nogg YPheoybisrs et hyl - 1- (2, 3, 5-tri met hoxyphenyl ) propenone
E-3-(3-Anjno?§¥§%%§gyp eﬁ%l)?z-ethyl-1-(2,3,5-tri20 nmet hoxyphenyl ) pr openone
E- 3- ( 3- Ami nog43 et BoryDRe Y e h&k PPNén 1 | 22 3?5015%:&3?1 oxyphenythpropenone

E- 3- ( 3- Am no- 4- et hoxyphenyl ) - 2- (1- et hyl et hyl ) 1-(2, 3, 5-tri met hoxyphenyl ) pro
penone 25 E-&xyBhdémyhppdepdhdhe di met hyl ami no) phenyl]-2-chloro

1- (2, 3,5-trinet hoxyphenyl ) propenone

E- 3- [ 3- AbP ncE43{ \B-hembhored +pé timo xyp Indeyy) 1224 broebiy{@tByb) 1+ (2} bexyphenyl

ropenone
Jprop dimethoxyphenyl)propenone

E-3-(3-Amino-4-ethoxyphenyl) -2-chloro-1- (2, 5-dimethoxy-
phenyl) propenone
E-3-(3-Amino-4-ethoxyphenyl) -2-bromo-1- (2, 5-dimethoxy-
20 phenyl)propenone
E-3~(3-Amino-4-ethoxyphenyl) -2-methyl-1-(2, 5~dimethoxy-
phenyl)propenone
E~-3-(3-Amino-4-ethoxyphenyl)-2-ethyl-1-(2, 5~dimethoxy-
phenyl)propenone
25 E-3-(3-Amino-4-ethoxyphenyl)-2-propyl-1-(2, 5-dimeth-
oxyphenyl)propenone
E-3-(3-Amino-4-ethoxyphenyl)-2-(l-methylethyl)-1-(2, 5-

dimethoxyphenyl)propenone
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E- 3-[3- Am no-4- (N, N, - di nret hyl am no) phenyl ] - 2- net hyl 1- (2, 3, 5-tri net hoxypheny
| ) pr openone

"E-3-[3- Anmi no-4- (N, N, -di net hyl am no) phenyl ] - 2-et hyl 1- (2, 3, 5-tri nmet hoxyphenyl
) propenone 5 E-3-[3-Am no-4-(N, N, - dlnethylanlno)phenyl] 2- pr opyl

1-(2,3,5-trinet hoxyphenyl ) propenone 15

E-3-[3- Ami no-4- (N, N, -di met hyl am na) phenyl ] - 2- (1-net hyl et hyl )-1-(2, 3, 5-t
t hoxyphenyl ) pr openone E- 3- 44- n1no 3- met_ hoxyphenyl ) -2-chl oro-1-(2, 3, 5-t
met hoxypheny| hf FRIMno N-dimethylamino)phenyl]-2-chloro-

E- 3- (4- Am no- 2 br nD 1 2,3,5-trimethoxyphenyl ) propenone
E- 3- (4- Am no- ]g {z’t% ‘%ﬁ%ﬁ % 5-tri nmet hoxyphenyl ) propenone
15 E- 3-(4- Am ‘pheny! et (2 S-1r4 _
et hoxyphenyll?pr Og)enonq%%/ lf' mll\? &m tt%lamlnd)‘?bhenyl] 2-bromo

E-3-(4- Am no-g3- fQ%Mﬂﬂﬁnﬁ% Agﬁ , 5-tri met hoxyphenyl ) propenone
E- 3- (4- Am no- 3 et hoxypheny )%p fq%]{ﬁgﬁ et yI ) 20

1-(2, 3, 5-tgi @Ijmﬁy-ﬂﬁﬂ}yd-)@f Q@W%ethflamlnog phenyl]-2-methyl-
E- 3- (4- Am no- 3- et hoxyphenyl) Z-chl or o- trimet’hoxyphenyl ) pr openone

E- 3- (4- Am no-B- & /o3 Ho Yy phd iyl ﬁbﬁéhéhéitr|nethoxyphenyl)propenone 25
E- 3- (4- Am no- 3- et hoxyphenyl ) - 2- nethyl 1- (2, 3,5-tri met hoxyphenyl ) propenone
E- 3- (4- Ami no-E3-2+t hr»dnuiresnd - (9, Netdiye thy 12and rio tpheret o+ eyl ) pr openone
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E- 3- (4- Ani no-13= 62 hoddshrertyd A yphepmddd rap &g 5- t ri met hoxyphenyl ) propenone
E- 3- (4- Am no- 3- ethqﬂéfhenyl) 2-(1-methyl ethyl)1- (2,3, 5-trinethoxyphenyl)pro
penone 5 E-3-Fz3AR @qﬂﬂmumeme@mmnwlanmpyl—

1-(2, 3,5-trinethox phenyl)propenone
E- 3- [ 4- Anttho- ]S' 3\4%1 Y PRHERAYNANGr oo 1- ( 2, 3, 5-t ri net hoxyphenyl )

Er ?g?g?get IrEI_ -- _()Q{}I'pﬂglﬁ% (J;i %&—%gghayqawgrponepng]yﬁ _r’gs_ hfl—methyl—

E;gpgﬁoﬁg‘”o‘%ﬁJif*f“(E“inﬁlmeéﬁﬁi§ﬁﬂ2891)pfﬁﬁ‘nonéz 3, 5-trimet hoxyphenyl)

e T A S

oxyphenyl)propenone

|10

15 E-3-(4-Amino-3-methoxyphenyl)-2-bromo-1-(2,5-dimethoxy-
phenyl) propenone
E-3-(4-Amino-3-methoxyphenyl)-2-methyl-1- (2, 5~dimeth-
oxyphenyl)propenone
E-3-(4-Amino-3-methoxyphenyl) -2-ethyl-1-(2,5-dimethoxy-

20 phenyl)propenone
E-3-(4-Amino-3-methoxyphenyl)-2-propyl-1-(2, 5-dimeth-
oxyphenyl) propenone
E-3-(4-Amino-3-methoxyphenyl) -2~ (l-methylethyl)-1-(2, 5-
dimethoxyphenyl)propenone

25 E-3-(4-Amino-3-ethoxyphenyl)-2-chloro-1~(2,5-dimethoxy-
phenyl) propenone
E-3-(4-Amino-3-ethoxyphenyl)-2-bromo-1- (2, 5~dimethoxy-

phenyl) propenone



ethyl)-1-(2, 3,5-trinmet hoxyphenyl) propenone

E-3-[3- (N, N-Di net hyl am no) - 4- met hoxyphenyl ] -2-chl orol-(2, 3, 5-tri nmet hoxyphen
yl ) propenone E-3-[3-(N, N-Di et hyl am no) - 4- met hoxyphenyl ] - 2- bronmo 20

1- (2, 3,5-trinet hoxyphenyl ) propenone

E-3-[3- (N, N-Di net hyl am no) - 4- nethoxyphenyl] 2-met hyl 1- (2, 3, 5-tri met hoxyphen
yl ) pr openone

E- 3-[ 3- (N, N- Di et hyl am no) - 4- net hoxyphenyl ] - 2-et hyl 1- (2, 3, 5-tri met hoxypheny
| ) pr openone

E- 3- [ 4- Ani no% SN ARGy ISR PRENY RS S EH Tz (Br SpPHmeIhoxy-4- t r i met
h h I
E?éyF4e2%1%g%®%?M%&§3Fﬁ% anino) 4- met hoxyphenyl ] 2- (1-net hyl ethyl )-1-(2, 3

, 5-trimet hoxyphenyl Q

E-3-[3-(N,N-Di %e?ﬁ i nlno% %ﬁgfﬁ§§ Shen Q f ~ErENtofto12e 2 1B POH I hoxy pheny
| ) propenone phen ropenone

E-3-[3-(N, N—B ?ﬁy am no) - 4- et hoxyphenyl ] - 2- bronol- (2, 3, 5-tri met hoxyphenyl

) Propenons 5EE33-(43 Aniind-B-eRhaxypiengh) 422phexyRnenyh] s2aTRER by -

1- (2, 3,5-trinmet hoxyphenyl ) propenone

E- 3-[ 3- (N, N- bhertlly basbenpné- et hoxyphenyl ] - 2- et hyl 1- (2, 3, 5-tri nmet hoxyphenyl
) propenone E- 3-[ 4- Ami no- 3- (N, N-di et hyl am no) - 4- et hoxyphenyl] 10

2- propyl - 1- ( E-3-34t-Amiebh3xepherybhengp¢rare 1-methylethyl) -1~ (2,

E- 3-[ 4- Am no- 3- (N, N- di et hyl am no) - 4- et hoxyphenyl ] 2- (1- nethylethyl) 1-(2, 3,
5-tri met hoxy phBafhppyppenyiépropenone

E- 3- ( 3- Am no-4- et hoxypheny Ih 2-chl oro-1-(2, 4,5-trinmet hoxyphenyl) propenone
15 E- 3-(3- Anﬁné &Aﬁémhaﬁyéné yNrdamptbydamine) phenyii -2-chloro-

met hoxyphenyl ) ?%eg g _

E- 3- (3- Ar’no-4 R %QﬁﬁﬁﬂﬁVPhQHMéﬁHFPPEnPEG4 5-tri met hoxyphenyl ) propenone

EéfhéiyéﬂgﬂgF)Bpiéeﬁﬂxghegy%k ﬁ 8 gthylgmlno)phehggl -2-bromo-

E- 3- (3- Al 4 h 4,5-trimetho henyl ) pr openone
E- 3- §3 Ag:28141g2§h§§§g §§¥y%h§n i9§é?ﬁ§Pé yI)1-(5,4,5-?¥Pnet%oi5phgnyl)pr

openone 25 g-3-[4-Am —2_ -
E- 3- ( 3- Ami no- 4- e%hoxyﬁﬂgnylfNQ cﬁf%?BhXIfglﬂoépP h%xvﬁﬁ8¥§l)propenone
553 (3- Ami noi4{ 2} BodyREERYkpReRY 2NBrdpbRofle O- trlnethoxyphenyl)propenone

E- 3- ( 3- ArbnoE43e{ heryphergt+ [ N2NARLA¥Lh§16Ride P héhyﬁLh9X¥9H9m¥|)prOpenone
E- 3- ( 3- Ami no- 4- et hoxyphenyl ] - 2-et hyl - 1- (2, 4, 5- rlnet oxyphenyl ) pr openone
1-(2,5- dlmethoxyphenyl)propenone
E—3—[4—Amino—3—(N,N—dimethylamino)phenyl]—2—propyl—
1-(2,5-dimethoxyphenyl) propenone
E-3-[4-Amino-3-(N,N-dimethylamino)phenyl]~
20 2—(1—methylethyl)—1-(2,5-dimethoxyphenyl)propenone
E-3-[3~-(N,N-Dimethylamino)-4-methoxyphenyl]-2-chloro-
1-(2,5-dimethoxyphenyl) propenone
E—3—[3—(N,N—Dimethylamino)—4—methoxyphenyl]—2-bromo—
1-(2, 5-dimethoxyphenyl) propenone
25 E—3—[3-(N,N—Dimethylamino)-4—methoxyphenyl]—2—methyl—
1-(2,5-dimethoxyphenyl) propenone
E—3—[3—(N,N—Dimethylamino)—4—methoxyphenyl]—2—ethyl—

1-(2,5-dimethoxyphenyl) propenone




"5 E-3-(3- Am no- 4- et hoxyphenyl ] - 2-propyl -1-(2,4,5-tri

nmet hoxyphenyl ) pr openone

E- 3- ( 3- Ami no- 4- et hoxyphenyl ] - 2- (1- et hyl et hyl ) 1- (2, 4, 5-t ri met hoxyphenyl ) pro
" penone E-3-[ 3- Ami no- 9- (N, N-di net hyl am no) phenyl ]-2-chloro 10
1-(2,4,5-trimet hoxyphenyl ) propenone

E- 3- [ 3- Ami no- 4- (N, N- di net hyl ani no) phenyR- 2- br omp1- (2, 4, 5-t ri net hoxyphenyl )
pr openone

E- 3-[ 3- Ami no-4- (N, N-di,net hyl am no),phenyl ] - 2- net hyl 1- (2, 4, 5-t ri_nmet hoxyphenyl
) pr openone 1§'§:§AF§N&HQW AN, ErEYHATERCA G Y P REHACRYPhena ] -
1-(2, 4, 5-trinet hoxyphenyl,) pr opengne

E—3-[3-Anino§25fﬁ, dﬁwéé%gﬁéﬁ$ﬁ%fﬁﬁgﬁ%§Py%)SFSBFPfPFZ,4,5-trinethoxyphenyl

E3-4_ 3 A% N0 A-A Nyadli A henyle.2-( 15 | 20
e R M TR o Sl

E-3-[4-Am - ~4-B e ki [ | ) propenone
C L A ho s e o YT RASMRRESY) e rone

25 5 E-3-[3-(N,N-Dimethylamino)-4-ethoxyphenyl]-2-chloro-
E- 3- [ 4- Am no- 3- net hoxyphenyl ) -2-met hyl - 1- (2, 4, 5-tri met hoxyphenyl ) pr openone

E- 3- [ 4- Ami no-13-(zs th@iydtionyohengilh Yrobendné 5-t ri net hoxyphenyl ) pr openone
26

E- 3- [ 4- A no-E3-3ret3robhy, phréiyde)thd-Lamd myl) —B—e2 b xyphenyat] k@aproaay- ) pr openone
E- 3-[ 4- Am no- 3- net hoxyphenyl ) - 2- (1- net hyl et hyl ) 1- (2, 4, 5-tri met hoxyphenyl ) pr
openone 5 E- 3 & AridiceThaxypbesydnpropencineor o- 1- (2, 4, 5-tri

met hoxyphenyl ) pr openone

E- 3- [ 4- Ani noE3-3at RoxfaieBimethydasraod @z et hoxpiphesyHdxypimedpiv)lor openone
e hoy Do ROy shieny ) propenione ~ | 0

E. 3. [ 4. Am 1o E1 a1 oy BRI S tRe) T4 s p s BRI 507 FH pr openone
122, 4 5111 ooy SHOG TR B SERsa broperend 1)
e e
1- (2, 4, 5-tri petfHoxyananyl), B-R&RYMS xyphenyl ) propenone

15 E-3-[4-Amino-3-(N,N-dimethylamino)-4-ethoxyphenyl]-
2-(l-methylethyl)-1-(2,5-dimethoxyphenyl)propenone
E-3-(3-Amino-4-methoxyphenyl)-2-chloro-1-(2, 3, 4-tri-
methoxyphenyl)propenone
E-3-(3-Amino-4-methoxyphenyl)-2-bromo-1-(2, 3, 4-tri-

20 methoxyphenyl)propenone
E-3-(3-Amino-4-methoxyphenyl)-2-methyl-1-(2,3, 4-tri-
methoxyphenyl)propenone
E-3- (3-Amino-4-methoxyphenyl)-2-ethyl-1-(2,3,4-tri-
methoxyphenyl) propenone

25 E-3-(3-Amino-4-methoxyphenyl)-2-propyl-1-(2,3,4-tri-
methoxyphenyl)propenone
E-3-(3-Amino-4-methoxyphenyl)-2-(1l-methylethyl) -

1-(2,3,4-trimethoxyphenyl)propenocne



E- 3-[ 4- Am no- 3- (N, N-di et hyl am no) phenyl ] - 2- net hyl 1- (2, 4, 5-tri nmet hoxyphenyl
) pr openone

E- 3-[ 4- Am no- 3- (N, N-di net hyl am no) phenyl ] - 2-et hyl 1- (2, 4, 5-tri met hoxyphenyl)
pr openone 25
E—3-[4-Anino-3-(N,N—dinethylanino)pheny&%-Z-propyl1-(2,4,5-trinethoxyphenyl
) pr openone

E- 3-[ 4- Am no- 3- (N, N-di net hyl am no) phenyl ]-2-(1-nmethyl ethyl)-1-(2,4,5-trimet
hoxyphenyl ) prQRENANG mi Al 4_ o 1 b

E-3-[3-(N, N %e?%y a%ﬁ%of-fﬁﬁgﬁﬁngaﬁgayF]95}8ﬁpo}of?(£/£,%Fﬁrinethoxyphen
yl ) propenone peth h 1

E—3-[3-(N,N—gewe€ﬁy aﬁﬁgbfgﬁFﬁ§¥ﬁ€§§phenyl]-2-bron01-(2,4,5-trinethoxypheny
|) propenone 5 -B-331-3mi Nob4DeFBRybRENYD) —~4-Bebhexyrheny! li-2vet hyl
1-(2,4,5-trinmet hoxyphenyl ) propenone

E- 3-[ 3- (N, N- RefrBloRyipheingQ) péopehbasy phenyl | - 2- et hyl 1- (2, 4, 5-tri met hoxypheny
| ) propenone E- 3-[4-Ani no- 3- (N, N-di met hyl am no) - 4- met hoxyphenyl] 10

2- propyl - B ( E-3-43t-Amiebhdxgrherybheh9lgRonfethyl-1-(2, 3, 4-tri-

E- 3- (4- Am no- 3- (N, N-di et hyl am no) - 4- net hoxyphenyl ] 2- (1-net hyl ethyl )-1-(2, 4
, 5- t ri met hoxyeiéexlyppeoyéhpmepenone

E-3-[3- (N, N- Di net hyl ami no) - 4- et hoxyphenyl ] - 2-chl orol- (2, 4, 5-tri net hoxypheny
| ) propenone E53E(3-pRipR-K-Btheriphanyio)yr24ethidxyphiéndl p~2xhrono
1-(2,4,5-trinethoxyphenyl%propenone

E- 3- [ 3- (N, N- BRRBPKYPRENNS) PEORERORSphenyl | - 2- met hyl 1- (2, 4, 5-t ri met hoxypheny
| ) propenone E-3-(3-(N,N D nmet hyl am no) - 4- et hoxyphenyl ] - 2-et hyl 20
1-(2,4,5-triE§§ﬁggyéﬂ H9r§5FBBeﬁMHBenyl)-2-Propyl-1-(£,3,4-tr1-

E- 3-[ 4- Agiyno- 3 ( N, N-di ne | am no) - 4- et hoxyphenyl ] 2- propyl -1-(2,4,5-trineth
oxyphenyﬁ?pr8§5ﬁ8ﬁ¥pgényip¥r°pén°%e

E- 314 Am nop33(NoNagliBLDVL2RL0OL 45 61 POSYRRERLLR G LRy ! et 1) - 1- (2.4

5-tri met hoxyphen openoné

E-3-[3- Ami n014ppBhaxy PRREYhdxgphBhYL Pplopéndnd. St et ramet hoxyphenyl) propeno
ne

E-3-£3-Aﬁin0E43n?BhRMYﬂBem¥kN;ﬁ=8£ﬁ€@h§léﬁi§oﬂpﬁéﬁ§i?ﬂ§198¥8995ny|)prOpenon
e

E- 3- [ 3- Ani no144{2pBhoxyphesyhdxZphenpy) p2op@ndnd, 5t et r amet hoxyphenyl ) propeno
ne

E- 3- [ 3- AlbnoEA43mE8 hamymbedy (N ; R-eimythi 4Rido fphesy L aRBLBRXYEheny! ) pr openon
e 5 E- 3-[3-Am no-4-net hoxyphenyl ) - 2-propyl -1-(2, 3,4, 5
t et r amet hoxyphéayB) propémenleoxyphenyl) propenone
E- 3-[ 3- Ami no- 4- met hoxyphenyl ) - 2- (1- et hyl et hyl ) 1- (2, 3, 4, 5-t et r anet hoxypheny
| ) pr openone E=3- [ 3-2pine- 4~ &N Mdx9bherlyy ) anind) phengl [ 223ndtBy10
t et r amet hoxyphenyl ) pr openone
E—3-[3-Aninof1?€t o 9&*&9@4§Q§¥EﬁﬁﬁﬁﬂhP{?P%?@Q%tetranethoxyphenyl)propenone
£ 3-113- Am nog 43 ef hogyRheny! g 3 W 1424 3 sb.ot T exypheny! ) pr openon
20 1-(2,3,4-trimethoxyphenyl)propenone
E—3—[3—Amino—4—(N,N—dimethylamino)phenyl]—2—propyl-
1-(2,3,4-trimethoxyphenyl)propenone
E—3—[3-Amino—4—(N,N—dimethylamino)phenyl]—2—(l-methyl—
ethyl)-1-(2,3,4-trimethoxyphenyl)propenone
25 E—3—(4—Amino-3-methoxyphenyl)—2-chloro—1—(2,3,4-tri—
methoxyphenyl)propenone

E—3—(4-Amino—3—methoxyphenyl)-2—bromo-1-(2,3,4—tri—

methoxyphenyl)propenone



15 E- 3-[ 3- Am no- 9- et hoxyphenyl )-2-ethyl-1-(2,3,4,5

t et ranet hoxyphenyl ) pr openone

_E-3-[ 3- Ami no- 4- et hoxyphenyl ) - 2- propyl - 1- ( 2, 3, 4, 5t et r amet hoxyphenyl ) pr openon
e E-3-[ 3- Ami no- 4- et hoxyphenyl ) -2-(1-net hyl ethyl) 20

1-(2, 3,4, 5-tetranet hoxyphenyl ) propenone
E-3-[3-Anino-4-(N,N—dinethylanino)phenyFP-Z-chIorol-(2,3,4,5-tetranethoxyph
enyl ) propenone

£ 3 13- Am no (gl byl am gl phenyh) -2 BLoTeh- (2,3, 4, g gy ramet hoxyphe

E- 3- [ 3- Ani no- 4; i_methyl ani henyl ] - 2-net hyl 1- (2, 3, 4, 5- t et r anet hoxyph
eny|)pr0penoﬁ%tggx@b%Gg?ln%r%ghﬂgkg

E§f5Lgégghgg343nguymiﬁ%tﬁxh%%h%%&aﬂ%ﬂyhb:%:%Eﬂyhl1t%e§aéait&§traﬁethoxyphe
E-3-[3-Aninomgt@uxypggggqbﬁkgggﬂghghenyI]-2-propy|1-(2,3,4,5-tetranethoxyph
enyl ) propenone

E- 3- [ 3- Anisno £4-3-N4Nagii ity mehoayphenyl]) ~2-pkoppt byl qbhwl, n-£xG2, 3, 4, 5-tetr
anmet hoxyphenyl ) pr openone 5

E- 3- (4- Am nomzthekiyphenlyan pirpp2nekhleor o- 1- (2, 3,4, 5

t et r amet hoxyphenyl ) pr openone

E- 3- ( 4- A noE33mdtdrémipleedyimethoxypineny-l() 2 23, (4 -sechydexhlydi yphenyl ) pr openon
e E-3-(4-Am no- 3-met hoxyphenyl)-2-nmethyl -1-(2,3,4,5 10

t et r anet hoxyphdry By fréFémeitaoxyphenyl) propenone

E- 3- (4- Am no-_3- net hoxyphenyl ) -2-et hyl -1-(2, 3, 4, 5t et ranet hoxyphenyl ) pr openon
e E-3- (4-Amino-3-ethoxyphenyl)-2-chloro-1-(2, 3, 4-tri-

E- 3- (4- Aqi_no- 3- net hoxyphenyl ) - 2- propyl - 1- (2, 3, 4, 5t et r anet hoxyphenyl ) pr openo
ne 15 E-gb(4mﬂﬁgﬁ§y§hﬁgﬁﬁé¥9ﬁﬁ§HQPF-2-(1-nethyIethyl)

1- (2, 3,4, 5-tet rangt hoxyphenyl ) propenon _
E-3-(4-Anino§3§egﬁogyﬁﬁ n?I%F§P§HE§FBY ) 278188 &\ gndr Aoky¥pfenyl ) pr openon
e E-3-(4- Am pa+3- l)-2-bromo-1-(2,3,4,5 20

tetranethoxy%%gﬁf Eﬁéé&ggﬁéoke%oge

E-3- (4-Am nogdseliopmhens-brAcigbhthyt) (3-hetn3heh 3R RACNY! ) propenon
E- 3- (4- Am nomdt8bRpYi_RGY brogedbh¥l - 1- (2, 3, 4, 5t et r anet hoxyphenyl ) pr openone
25

E- 3- (4- AtisnoE33et(deryiherB-etRoRyphrnyl) 2-2thyat-atranst, hoxyghenyl ) propenon
e

E- 3- (4- Am nométkbkepheheiy pbropepbneet hyl et hyl ) 1- (2, 3, 4, 5-t et ranet hoxyphenyl
) pr openone 30 .

E- 3- [ 4- Ani noE33¢N4NANLmet By ledioxyppleamyt) 22 paiopeylol—~((2, 3,4 -5xtiet r amet hoxyph
enyl ) propenone

E- 3- [ 4- Ani noMSThRXMPEERYLA PEERERENShenyl | - 2- br onpl- (2, 3, 4, 5- t et r amet hoxyphe

1) propenong § 3,0 4 ATG R (N NS TS Y AT IR REI Ly 2 et !

20 1-(2,3,4-trimethoxyphenyl)propenone
E-3-[4-Amino-3-(N,N-dimethylamino)phenyl]-2-chloro-
1-(2,3,4-trimethoxyphenyl) propenone
E-3-[4-Amino-3-(N,N-dimethylamino)phenyl]-2-bromo-
1-(2,3,4-trimethoxyphenyl)propencne

25 E-3-[4-Amino-3-(N,N-dimethylamino)phenyl]-2-methyl-
1-(2,3,4-trimethoxyphenyl) propenone
E-3-[4-Amino-3- (N,N-dimethylamino)phenyl]-2-ethyl-

1-(2,3,4-trimethoxyphenyl) propenone



1-(2, 3,4, 5-tetranet hoxyphenyl ) propenone

E- 3-[ 4- Am no- 3- (N, N- di net hyl am no) phenyl ] - 2-et hyl 1- (2, 3, 4, 5-t et r anet hoxyphe
nyl ) propenone E- 3-[4- Ami no- 3- (N, N-di et hyl am no) phenyl ] - 2- propyl 10
1-(2, 3, 4, 5-tetranmet hoxyphenyl ) pr openone

E- 3-[ 4- Am no- 3- (N, N—dlnethylanlno)phenylb 2-(1-methylethyl)-1-(2,3,4,5-tetr

anet hoxyphenyl ) pr openone

E-3-[3-(N, N-Di wethylanlno) 4- met hoxyphenyl ] -2-chl orol- (2, 3, 4, 5-t et ranet hoxy
henyl ) pr opepone 15 E- 3- N, N Di.net hyl ami_ no) - 4- net hoxyphenyl_ ] - 2- br ono

E_( Y3? p % 4é hé-&ﬁyy gﬁgﬁagglamlno)phenyl] éy%roﬁ§ L

E-3-[3-( t ylanln%% hen 8% nethyll (2,3,4,5-tetranet hoxy

phen yI)prope? mg E N O tﬁ-ﬁﬁﬁ@?ﬁ&ﬁ&ﬁFﬁ NPNSet hoxyphenyl ] - 2- et hyl 20
1-(2, 3,4, L a henyl,) pr o (1. _

E-3-[4- Am no%33(mla Ekgﬁrr%t f?yl‘Qm&nggﬁ‘%%ﬁ&tlﬁé“%?ﬁﬁé’r%‘?f‘ﬁ-] tzoﬂyl mft(’é’% 4-trimet
hoxyphenyl) pe@peA9ne - (2, 3, 4-t th h

£ 30 [ 4- Ani no—S R Nl By Simerhoxye! ﬁé‘%l)ﬁé‘r‘?ﬁe]“é’n& met hyI ethyl)-1-(2, 3
, 4, 5-t

et r gnebgxy pha Ry N-BImRfiA ?Q'aﬁﬂﬁo)— —methox phenyl
E- 3-[ 3- (N, N- Di et hyl am no) - 4- ef hoxyphenyl ] - rol ( 5-tetranethoxyp

henyl ) propentr€2, 334- trlmethoxy henyl) propenone
E-3-[3-(N, N-Di wethylanlno) 4- et oxyphenylr 2- bronol- (2, 3, 4, 5-tetranmet hoxyph

enyl ) propenoBe3-[3-(N,N-Dimethylamino)-4-methoxyphenyl]-2-bromo-

E- 3-[ 3- (N, N- Di et hyl am no) - 4- et hoxyphenyl ] - 2- et hyl 1- (2, 3, 4, 5-t et r anet hoxyp
henyl ) pr opendnd 25 3E43tf3memhhxPphenly) propenhodeet hoxyphenyl ] - 2- et hyl
1-(2, 3, 4,5-tetranmet hoxyphenyl ) propenone

E- 3-[ 4- AnlnoE33tm3NiHu Dﬁmeé Aenino¢tHorgphemybhenyldpp-methy 13, 4, 5-tetra
nethoxypﬁényl)pro enone E- 3-[4- Am no- 3- (N, N-di net hyl am no) - 4- ethoxyphenyl]
10 2-(1- th}Fé?hgvf Er&§e§hQXBPPSPV&hEFHBQFBHGnyI) pr openone

- h hl, hyl di

rove b o (3 RS N R E sk bR 860 A bRt REkvpbEnyl) TEs ethylo" V) Prope
4, 5- hyl d

E- 3- ?gtA%Iﬁg?4RQxﬁ%giggggggﬁ?¥¥PHSPﬁ§PPf9P§pﬁBFhoxy4 5- et hyl enedi oxy) pr ope

none

E- 3- ( 3- Ami no- 4 né#hoxlnﬁeniﬁy E d%ﬁthleglnofhoi?ﬁtgoﬁgPﬁﬁpgﬁédloxy)propen
one 20 E-3- (8= Bbp?141n&§hgxxpEfmméin8praexb1}pQQpaﬁbhgxy

4, 5- met hyl enedi oxy) pr openone

E- 3- (3- Arbnore43rghpxypBeByl(X; R= eimaehpylaﬁamsbu fnétﬂe& Bh¥ng19=Met hyl enedi
oxy) pr openone E- 3-( 3- Ami no- 4- ethoxyphenyl) 2- chl or o- met hoxy 25

4, 5- met hyl en2di(bxyiephopethpd) -1- (2, 3, 4- trlmethoxyphenyl) ropenone
E- 3- ( 3- Am no- 4- et hoxyphenyl ) - 2- br ono- 1- ( 3- met hoxy4, 5- netﬁylenedloxy)propeno
ne E-3-[3-(N,N-Dimethylamino) -4-ethoxyphenyl]-2-chloro-
1-(2,3,4-trimethoxyphenyl)propenone
E—3—[3—(N,N—Dimethylamino)—4—ethoxyphenyl]—2—bromo—
20 1-(2,3,4-trimethoxyphenyl)propenone
E-3-[3-(N,N-Dimethylamino) -4-ethoxyphenyl] ~2-methyl-
1-(2,3,4-trimethoxyphenyl)propenone
E-3-[3-(N,N-Dimethylamino)-4-ethoxyphenyl] -2-ethyl-
1-(2,3,4-trimethoxyphenyl)propenone
25 E—3—[4—Amino—3—(N,N—dimethylamino)—4—ethoxyphenyl]—
2-propyl-1-(2, 3, 4-trimethoxyphenyl)propenone
E-3-[4-Amino-3- (N,N-dimethylamino) -4-ethoxyphenyl] -

2—(1—methylethyl)—1-(2,3,4-trimethoxyphenyl)propenone
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E- 3- ( 3- Am no- 4- et hoxyphenyl ) - 2- net hyl - 1- ( 3- met hoxy4, 5- net hyl enedi oxy) propen
one

"E- 3- (3- Ami no- 4- et hoxyphenyl ) - 2- et hyl - 1- ( 3- net hoxy4, 5- net hyl enedi oxy) pr openo
ne 5 E—3-(3-Anino-4-ethoxypheny|)-2-prog{l-1-(3-nethoxy

4, 5- met hyl enedi oxy) pr openone

E- 3- ( 3- Ami no- 4- et hoxyphenyl ) - 2- (1- et hyl et hyl ) 1- ( 3- net hoxy- 4, 5- met hyl enedi o
Xy) pr openone E- 3-[3-Ami no-4- (N, N-di neth Ianino)phen{l]-Z-chIorq 10

1-(3- et hoxy-%,%-(r%ﬁmn@ﬁé‘dw&wﬁry@a@ﬁdﬁé —2-chloro-1-(2,3,5-tri-
E-3-[3-Anino-4-&N,N—?jnetq¥lanino phenyl ] - 2- bronol- ( 3- net hoxy- 4, 5- net hyl ene
di oxy) pr open oxyphenyl)propenocne

o oxy) pr operors (8 AL 2 AR ORI 4Ry A porey - ethyl
1-(3- hoxy- - '
E—g-[g?kn?ﬁgpﬁiiﬁ,ﬁﬁglﬁ§?§§|a§ no%p :Rgrf-Z-propyl1-(3-nethoxy-4,5-nethy|en

edi oxy) pr apenane. B-Fidi3roAi-RthddpedtiyTB Ui hRirnga) RheBy I3, 52+ (4-met hyl 20
et hyl ) - 1- ( 3- net hoxy- 4, 5- et hyl enedi oxy) propenone

E- 3- (4- AmM nomEtRIyphaianYropén@ieor o- 1- ( 3- met hoxy4, 5- net hyl enedi oxy) pr ope

none

E- 3- (4- Am no-E3-3vethramipleety-metArdxy@iieni-1() 3-2veithgy4,-5-278t, IsHteriedi oxy) propen

one 25

E- 3- ( 4- A no®tetyphgrydnWropdnoetehy| - 1- ( 3- met hoxy4, 5- met hyl enedi oxy) pr ope
none

E- 3- (4- Ami no-E3-3rei3rdnigtieeriyine thosyipheny-l() 3-2mptremwl4, 15- (Ze t3hyp-dmddi oxy) pr open
one 33

E- 3- (4- Aritho MR thaxyPhasydn BrerENenSpy | - 1- ( 3- net hoxy4, 5- met hyl enedi oxy) pr ope
none

E- 3- (4- Ani no B3 3ret3rdRyimearfymethopyierini) srdmi - Retdhykethsdy 4, 5- net hyl enedi
Zx§?g;gﬁsrgzgd§&5;§5$%gAniﬁ%biyﬁﬂg%§&gg?ggékb%kghloro-l-(3-nethoxy

E- 3- (4- Ani no-3-t ). 2- _1-(.3- 4, 5- methyl enedi

e B (4 A S AR A Rk Rty S TR o (B D6 R 0 Propeno

9, 5- net hyl en%%%wh%
E- 3-(4- Am no- 3-eth xyphgﬂgﬁﬁpfﬁgﬂ%ﬁ-1-(3-nethoxy4,5-nethy|enedioxy)propeno

ne 15 E-3-(3-Amino-4-ethoxyphenyl)-2-bromo-1-(2,3,5-tri-
E- 3- (4- Am no- 3- et hoxyphenyl ) - 2- propyl - 1- ( 3- met hoxy4, 5- net hyl enedi oxy) pr open

one 15 E- 3- (4neAHdiGpheriy1prtipemdne 2- ( 1- met hyl et hyl)

1- (3- et hoxy-4, 5- net hyl enedi oxy) pr openone

E- 3- [ 4- Am no-E3~3-N,INAdi imet-yHesohioxy)phfesiwl! ) |~2atdhorle1—( (3, i thanyi-4, 5- net hyl en
edi oxy) propenone E- 3-[ 4- Ami no- 3- (N, N-di net hyl am no) phenyl ] - 2- brono 20

1- ( 3- net hoxy e Barstipgnare dirppEnmnepenone
E- 3-[ 4- Am no- 3- (N, N-di net hyl am no) phenyl ] - 2- net hyl 1- ( 3- met hoxy- 4, 5- net hyl en
edi oxy) pr opeffore (3-Amino-4-ethoxyphenyl)-2-ethyI-1-(2,3, 5-tri-

E- 3-[ 4- Ay no- 3- (N, N-di net_hyl anm no) phenyl ] - 2- et hyl 1- ( 3- net hoxy- 4, 5- net hyl ene
di 0X£’) pr Ergpfgn&}’r‘é:(hoxyp ener})é)ropen | phenyl ] yl 1-( y y

E-3-(3-Amino-4-ethoxyphenyl)-2-propyl-1-(2,3,5-tri-
methoxyphenyl)propenone
E-3~-(3-Amino-4-ethoxyphenyl)~-2-(1l-methylethyl) -
1-(2,3,5-trimethoxyphenyl) propenone

25 E-3-[3-Amino-4-(N,N,-dimethylamino)phenyl]-2-chloro-
1-(2,3,5-trimethoxyphenyl) propenone
E-3-[3-Amino-4-(N,N, ~dimethylamino)phenyl]-2-bromo-

1-(2,3,5-trimethoxyphenyl) propenone
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E- 3-[ 4- Am no- 3- (N, N- di net hyl am no) phenyl ] - 2- propyl 1- ( 3- net hoxy- 4, 5- et hyl en
edi oxy) pr openone

E- 3-[ 4- Am no- 3- (N, N-di et hyl am no) phenyl ] - 2- (1- net hyl et hyl ) - 1- ( 3- net hoxy- 4,
5- met hyl enedi oxy) propenone 34

E-3-[3-(N,NDi nethylanino)-4-nethoxyphe%%l]-2-ch|orol-(3-nethoxy-4,5-nethy|
enedi oxy) pr openone

E-3-[3-(N, NDi m - 4. h | ]+ 2- 1-(3: h -4, 5- hyl
nedigxygpropg%gﬁig% agég?éf?N?ﬁﬁEﬁﬁéEEEQiﬁ$hB?Pﬁ£§8¥%£x§%ﬁéﬁ§§ ?2-negﬁ;ly ©
1-(3-nmeth 4,5- h i
E—g-[g?(thgEfﬁgfEg%5§#§§§ghggé%ﬁé§§gE§E§Pf9§98thyI1-(3-nethoxy-4,5-nethy|e
di Ends [4- A 3=k . ] 7 4- h | 10
S o) P PEPL 2 AT A, PR AL FhBRY 1 - pES bRy
E-3-(4-An1n0131§h@Dbdtggﬁ?yhggyﬁgéﬁ§lpﬁggﬁéﬂgﬁgnyl]2-(1-nethy|ethyl)-l-(3-m

ethoxy-4,5-nethyfened|oxy pr openone

E-3-[3- (N5 N- B-32{ Byhaihooe) - 4N g o yReenyl dm2n6 bRERY 1152 -propyl -

(3- met hoxy- 4, 5- et hyl enedi oxy) pr openone

E- 3-[ 3- (N, N- D+ (2} Byb atr inng t Hory by phepybperohs ono- 1( 3- net hoxy- 4, 5- net hyl en
edi oxy) pr openone

E- 3-[ 3- (N, N-Bi dref Byhmimood - 4N el hedimpéehyl dmPropphehy 1] 32 Ael hasyh ¢l 5- net hyl e
nedi oxy) propenone 20 E-3-[3-(N, N-D net hyl am no) - 4- et hoxyphenyl ] -2-et hyl -1

( 3- met hoxy- 4¢€Bhyrkl hi/t €hedi DXy ¥ pPreployhenyl) propenone

E- 3- (4- Ami no- 3- (N. N- di net hyl ami no) - 4- et hoxyphenyl ] - 2pr opyl - 1- ( 3- net hoxy- 4, 5
-nethylenedi%&%jb @%@h%g§3—methoxyphenyl)— -chloro-1-(2,3,5-tri-

E- 3-[ 4- Am,no- 3- (N, N-di nef hyl am no) - 4- et ho henyl]-2 25
(1-nLthC?Qtr®$563§¥%b%%¥ib§§993%9%%thyIenéé?oxy{plopenone .

E-3- (3 Ani nag 9 e} hgayphenvl de 2 €LOLO; 1 (3-5LAOXy4, - 5t by] epedi oxy) pr open
EéS-(B-Amruhé%5g§§5ﬁg@pfpg}gﬁéﬁ&g@nD-1-(3-nethoxy-4,5ethy|enedioxy)propeno
E- 3- (3- Am nos 4 N - - . 95 et hyl enedi ox ropen
e R R 8 et o) or o0

et hyl enedi oxygH 1) propenone _
E- 3- ( 3- Am no- 4- net hoxyphenyl ) - 2- propyl - 1- ( 3- net hoxy4, 5- et hyl enedi oxy) propen

one E- 3-13- AfA 310t 4 Ami hox3HetBd dyphddy TRt Swd e Yyl - &9, 3, 5-tri-

1- (3- et hoxy- 4, 5- et hyl enedi oxy) pr openone

E- 3- ( 3- Am norethagdypdygienydoermdrer o- 1- ( 3- net hoxy4, 5- et hyl enedi oxy) pr openo

2?3-(3-Amlﬂﬁ?ﬁ?ﬁ4ﬂ%@4ﬂﬂﬁﬁd®eth¢xxphﬁmyXE%ZﬁpimpgﬂhI%eﬁkﬂdsﬁmxﬁoxy)propenon

€ methoxyphenyl) propenone
E—3-(4—Amino—3—methoxyphenyl)-2—(1—methylethyl)-

20 1-(2,3,5-trimethoxyphenyl)propenone
E-3-(4-Amino-3-ethoxyphenyl) -2-chloro-1-(2,3,5-tri-
methoxyphenyl)propenone
E—3—(4-Amino—3—ethoxyphenyl)—2-bromo—1—(2,3,5—tri—
methoxyphenyl)propenone

25 E-3-(4-Amino-3-ethoxyphenyl)-2-methyl-1-(2,3,5-tri-
methoxyphenyl)propenone
E-3~ (4-Amino-3-ethoxyphenyl)-2-ethyl-1-(2, 3, 5-tri-

methoxyphenyl)propenone



"15 E- 3-(3- Am no- 4- et hoxyphenyl ) - 2- met hyl - 1- ( 3- met hoxy-4, 5

et hyl enedi oxy) pr openone

E- 3- ( 3- Ami no- 4- et hoxyphenyl ) - 2- et hyl - 1- ( 3- net hoxy- 4, 5et hyl enedi oxy) pr openon
e E-3-(3- Am no- 4- et hoxyphenyl ) - 2-propyl - 1- ( 3- net hoxy- 4, 520

et hyl enedi oxy) pr openone

E- 3- ( 3- Ani no- 4- et hoxyphenyl ) - 2- ( 1- met hy 28t hyl ) 1- ( 3- met hoxy- 4, 5- et hyl enedi ox
y) pr openone

E- 3-[ 3- Am no-4- N- di et hyl ami no) phenyl ] - 2- chl or.01- ( 3- net hoxy- 4, 5- et hyl ene
5 Oxg,) or Open%—@(—z bt AR S B ot LT R WS g i y

E- 3-[ 3- Am no-4- (N, N-di net.hyl am no) phenyl ] - 2- br onol1- ( 3- met hoxy- 4, 5- et hyl ened
ioxyg propenoﬁ[bet(hdxyp enylm%ropengrpe yll ( y y

£ 3~ 3- AT 104 N1 15 A SN -2 (Rl oy- 4. 5- ety ene

di oxy) pr openone

E-3-[3-Amlu}fk&§$jygﬂgg%ﬂg@gy§§BHéHy¥pﬂﬂdﬁgﬁgﬂyI1-(3-nethoxy-4,5-ethy|ened

i OXYy) propenone

E- 3- [ 3- Ami gno-gl-g N g R -nd @“N‘-@W}? Jar?rd ) PRk 13- RINGP6-4, 5- et hyl ene
di oxy) propenone 5 E-3-[3-Am no-9-(N, N inethylanié%;dhenyl]-z-(l-nethyl

et hyl ) - 1- ( 3- et (Bp3),-5 tr ieidtiH cangsh engyl) )i iR

E- 3- (4- Am no- 3- net hoxyphenyl ) - 2- chl or o- 1- ( 3- net hoxy4, 5- et hyl enedi oxy) pr open

one E- 3- (4- Ao~ Bi+Ret irmaFrh@hN Jd i2reiriopiamin( - presrhydXy-24-drdho -

et hyl enedi oxy) pr openone

E- 3- (4- Am no-13- (Bt hdatptieret Hoxrpteripdl ) drdqr8mmtenoxy4, 5- et hyl enedi oxy) pr open
one

E- 3- (4- Ami no-B-Jrelt4raimigieeris (N, N-edime thylagnimna mhen v, 56t tdnddi oxy) pr openo
ne 15 E-3-(4- Am no- 3- met hoxyphenyl ) - 2- propyl - 1- ( 3- met hoxy

4, 5- et hyl ¥hedi s brioperigirt hoxyphényl) propenone

)
E-3- (4- Am no-3- phenyl ). 2- ( 1- met hyl et hyl) 1- ( 3-et hoxy- 4, 5- et hyl enedi
e R o A Pt e
et hyl enedi ox

E-3-(4-Anino¥%PQ§E§Q§gﬁgﬁﬁSneﬁxﬁQﬁHXquﬁﬁeﬁQQRﬁy-4,5ethy|enedioxy)propenon
E—B-(4-AMIH}%§%§ %5%%523633g%ﬂﬂﬁg%%ﬁE%X%%g%ﬁﬁ%ﬁ%&ﬁxﬁ%iﬁ?ﬂﬁ%ﬁ%iﬁcmy)propeno

ne 25 1-(2,3,5-trimeth henyl
E_3_(4_Anin0_3_%thoxypheny|)-%f%ﬁrﬁﬂle%gﬁeﬁﬁ?ﬁqu~4,5ethy|enedioxy)propenon

€ 15 E-3-[4-Amino-3-(N,N-dimethylamino)phenyl]-2-(l-methyl-
E- 3- (9- Am no- 3- et hoxyphenyl ) - 2- propyl - I- ( 3- met hoxy-4, 5et hyl enedi"oxy) pr openo
ne 37 ethyl)-1-(2,3,5-trimethoxyphenyl)propencne

E- 3- (4- Am no- 3- et hoxyphenyl ) - 2- (1- et hyl et hyl ) 1- ( 3- net hoxy- 4, 5- et hyl enedi ox

y) propenone E-3-[3-(N,N-Dimethylamino)-4-methoxyphenyl]-2-chloro-

E- 3-[ 4- Am no- 3- (N, N- di et hyl am no) phenyl ] - 2- chl or ol- ( 3- met hoxy- 4, 5- et hyl ene

di oxy) pr openc¥reld I-B-fringihexypiea N M reRenQRen no) phenyl ] - 2- br ono
E-3-[3-(N,N-Dimethylamino) -4-methoxyphenyl]-2-bromo-

20 1-(2,3,5-trimethoxyphenyl)propenone
E-3-[3-(N,N-Dimethylamino)-4-methoxyphenyl]-2-methyl-
1-(2,3,5-trimethoxyphenyl)propenone
E-3-[3-(N,N-Dimethylamino)-4-methoxyphenyl]-2-ethyl-
1-(2,3,5-trimethoxyphenyl) propenone

25 E-3-[4-Amino-3-(N,N-dimethylamino)-4-methoxyphenyl]-
2-propyl-1-(2, 3, 4-trimethoxyphenyl)propenone
E-3-[4-Amino-3- (N,N-dimethylamino) -4-methoxyphenyl] -

2-(l-methylethyl)-1-(2, 3, 5-trimethoxyphenyl)propenone



1- (3- net hoxy- 4, 5- et hyl enedi oxy) pr openone

E- 3-[ 4- Am no- 3- (N, N- di net hyl am no) phenyl ] - 2- et hyl 1- ( 3- nmet hoxy- 4, 5- et hyl ene
di oxy) pr openone E- 3-[4- Am no- 3- (N, N-di et hyl am no) phenyl ]-2-ethyl 10

1- ( 3- net hoxy- 4, 5- et hyl enedi oxy) pr openone
E—3-[4-Anino-3-(N,N—dinethylanino)pheny&l-z-propyl1-(3-nethoxy-4,5-ethy|ene
di oxy) pr openone

E- 3-[ 4- Am no- 3- (N, N-di net hyl am no) phenyl ] - 2- (1- et hyl et hyl ) - 1- ( 3- met hoxy- 4,

53 (NN %—‘ﬁ{féﬁﬁﬁﬂﬁEﬁimﬁtﬂﬁ%ﬁwsheﬂyﬁfh%"m%l] Frentore”

1-(3- h
E—g [gezhfﬁg fgyﬁﬁhfgﬁggﬁéﬁéﬁﬁ gﬁﬁégonnan%ronnl ( 3- net hoxy- 4, 5- et hyl en
edi oxy) pr opeoge (- 3| §= b%&%m&ﬁbxbﬁﬂhDeihéxvsLQHwPhE“Mleé methyl 20

1 ( 3- net hoxy- 4, 5- ethy enedi oxy) propenone

E-3-[ 3- (N, N- D-qey Bybaft hae tHoRpbhexyPhgR¥béndnét hyl 1- (3- met hoxy- 4, 5- et hyl en
edi oxy) pr openone
E- 3- [ 4- AnBnoE33{ N3 N(Hj Nebiué 8l Danhi do el hexNeRepNEh 21 ProprbtAyi 2, 3, 4-tri net
hoxyphenyl ) pr openone 25
E- 3-[ 4- Ami nol34{2Z N3 Nodt neméyharyphenPl hprbpayohenyl ] 2- (1- met hyl et hyl ) - 1- (3-m
ethoxy-4,5-ethéLenedioxy)propenone 38
E- 3-[ 3- (N, N-Er fref By (AnN nbimat by hamypbend+étRoxpbbengl [ 32 ret hpXy- 4, 5- et hyl en
edi oxy) pr openone
E-3-[3- (N, MbrKr%z%y?amhmtmémbﬁwhbmywelzomomo1 ( 3- met hoxy 4, 5- et hyl ene

di oxy) pr open N, N- Di net hyl| anlno) 4- et hoxyphenyl ] - 2- et hyl
1- ( 3- nethox 1§5f@5%?*£ﬂeé &§y§p¢%$% samino) -4-ethoxyphényl] -

5 o) pﬁlé\%gﬁgn%n?‘%‘%iaﬁ] A%) %g s B TR el BEspatSh et yonenyi 1 10 °
E-grfgylAm no- 3 (T\F% ‘g'?/%h ﬁ@’?’%%ﬁ% _%%8 é)lT"zh?iY%?Wert hyl )-1-(3-me

t hoxy- 4, 5- et

E- 3- (3- Anlno@itﬁgfﬁtﬂiy%gﬁg?f g-§%1o?o EF Beth ﬁ%yl)propenone
3, 4- met hy| engd3 .Oxy) & PRSP LRe

E- 3- ( 3- Am no- 4- netﬁgiyphenyl)thox¥gkﬁp%;%2 n%? %ﬁ? % ﬁ ?hyl
one methoxyphenyl) propenone

E- 3- ( 3- Am no- 4- net hoxyphenyl ) - 2- et hyl - 1- ( 2- met hoxy3, 9- net hyl enedi oxy) pr ope
none 20 L5 3-E-33-A03-+mnoret frosypdteyph on 2k Bt 2w r dmd 21 HE2 NPXy= By f
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none - 3-(4-. 0-=3- n -2-(1-ne et hy

é— gz( ge:tb‘hpxyigg’%tﬁﬁ?ﬁ%ﬁ%?%%&gb@ﬁgﬁgpenot% A I g ) _
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enedi oxy) propenone E-3-[ 3-(N, N-Di et hyl am no) - 4- met hoxyphenyl ] - 2-et hyl 10
1- ( 2- net hoxyE334{ érelhyhenddebhyxppberpbhe2-bromo-1- (2,4, 5-tri-
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2, 6- Di am nocaproic acid .

{ 2- met hoxy- 5+ £3mReRhP¥ 8- dx6-BebhElanadi avX)PEeReNPPEopeny! | phenyl } ani de

56 2-Anino-4-n§L£¥Ithiobu§anoic aci d _

( 2- met hoxy- 55T 2t iR R00x 5 8. Fodamar ht aBkyphehyrs bhosraherphény! ) ani de

?éégig?ﬁg?;g-ggﬁéég}fﬁigg;ﬂ;#%Eﬁiﬁéigg%Q%%égigﬁg%ggggﬁﬂ%nyIpropanoic aci d
(2 met hoxy- Sgl - LA 20001,  2aBngL AT DRINBCHYhL BRERGBNLARFRY! ) am de

~2-met hoxy-5»[ ={2¢5-4] XY PhHE nyl ] phenyl }am de 10
22 AT no- 3. hydir Yyt ke RV AL b7 (TR EREROHLPPORYLA L 2R
3- 0x0- 3- (2, S fbxP} HLyLheRy! ) propenyl | phenyl } ami de
2- Ami no- 3- hydr oxybut anoi ¢ aci d
~2- et hoxy- 5E{ 2- nBt W) 13- D Sh ¢ Rarkt Sb N4 b@wmglﬁn{éﬂpi ppenyh]phsoyl) am de
2- Am no- 3- (1- Hi ndol -5-yl ) propanoi ¢ acid {2-nmethoxy-5 15
[ 2- met hyl5 3- 6x-om&:{@x - 4] Sramdroby Déveadtl ¢ py Ppesyéhopdenyl } am de
2-Anino-3-(4-h¥droxyphenyl)propanoic acid
~2- met hoxy- 523nE3h{f 18- oime 3h ¥ Parbi nio e helypheplyén pi bp2+lyt dpdehyl } ani de 20
2- Am no- 2- net hyl but anoi c-] 2- net hoxy- 5-[ 2- net hyl - 3- oxo0

(3-methoxy-4, 5-methylenedioxy) propenone

(3,4,5-trinmethox

)-1-
)-1-Hindol -5-yl]-1

E—3—[3—(N,N—Dimethyiamino)—4-ethoxyphenyl]—2—methyl-1—
(3-methoxy-4, 5-methylenedioxy)propenone

20 E-3-[3-(N,N-Dimethylamino)-4-ethoxyphenyl]-2-ethyl-1-
(3-methoxy-4, 5-methylenedioxy) propenone
E-3-[4-Amino-3- (N,N-dimethylamino) -4-ethoxyphenyl]-2-
propyl-1-~(3-methoxy-4,5-methylenedioxy)propenone
E-3-[4-Amino-3-(N,N-dimethylamino) -4-ethoxyphenyl]-2-

25 (1-methylethyl) -1~ (3-methoxy-4, 5-methylenedioxy) -
propenone
E—3-(3—Amino-4—methoxyphenyl)—2—chloro—1—(3—methoxy—

4,5-ethylenedioxy)propenone



- 3-(2, 5-di met hoxyphenyl ) pr openyl ] phenyl } ami de 2- (N- Met hyl am no) acetic acid
(2- met hoxy- 5-[ 2- net hyl - 3oxo0- 3- (2, 5- di net hoxyphenyl ) propenyl ] phenyl } am de
~2- Am no-5-[ 3-(1-nitroguani di no)-]-pentanoic acid Q2 25

met hoxy- 5- [ 2- net hyl - 3- oxo- 3- (2, 5- di net hoxyphenyl ) pr openyl ] phenyl ] am de 57
1- met hyl pyrroli di ne-2-carboxylic acid
(2-nethoxy-5-[2nethy|-3-oxo-3-(2,5-dine@ﬁoxyphenyl)propenyl]phenyl}anide
E- 2- Met hyl - 3- (1- Hi ndol -5-yl ) -1- (2, 5-di met hoxyphenyl )5 propenone

E- 2- Met hyl - 3-(1- net hyl - 1- H-i ndol - 5-yl ) - 1- (2, 5di net hoxyphenyl ) pr gpenone:

E- 2- Met hyl - 3EC2-330Pyars A1at PRy ¥§£y#9:%:?§9§arﬁéﬂﬁa ﬁﬁ@%grgpg6penone
10 E-2- Met hyl - 3- (1-nmet.hyl -2, 3-di hydro-1-Hi ndol -5-yl)-1

(2,5 i ot ho SO By RsRREOHE

o B 3 Mot o e ooy AR 15 et n A 3G AR RRKRGeNY ) Propeno

dinethoxypheqygL@E%ﬁg@%%gioxy)fropen ne

E- 2- Met hyl - 3-(I- met hoxynet hyl'- I-H i ndol - 5-yl ) - 1- ( 2, 5di met hoxyphenyl ) pr openo

ne 5 E-3-(3-Amino-4-methoxyphenyl)-2-ethyl-1-(3-methoxy-4,5-
E- 2- Met hyl - 3- (1- (N, N-di net hyl am noet hyl') - 1- H-i ndol - 5yl ) - 1- ( 2, 5- di et hoxyphe

nyl) pr openone tHy 1len&dVRixY brdpehonl, N- di met hyl am nopropyl ) - 1- Hi ndol -5
yl)-1-(2, 5-di met hoxyphenyl ) pr openone

E- 2- Met hyl - 3H-B—((3ayrine-ddimeadiokyphehyiH) iH2d@propyw~1-1 (32 mettioxgt-hoxyphenyl )
propenone 2- Am noacetic acid ~2-nethoxy-5-[2-nethyl -3-o0x0-3-(3 25

et hoxy- 4, 5- e, IhHedrgdiemeyiileayy Propepemel | phenyl } am de 2- Am nopr opanoi ¢ aci d
{2- met hoxy- 5-[ 2- met hyl - 3- oxo- 3( 3- met hoxy- 4, 5- net hyl enedi oxyphenyl ) propenyl ]
phenyl } am de E-358 3>-Anineo45: KYPhepat) andai (@ -Feitdhylethyl) -

{2- met hoxy- 5- [ 2net hyl - 3- oxo- 3- ( 3- net hoxy- 4, 5- net hyl enedi oxyphenyl ) pr openyl ]
phenyl } anide - (@mfddheediHami-€ tAyile neslitetn BEPPeCReet hyl - 3- oxo- 35

(5. et hoxy- 4. eyl ened ooy prageny Lahenyly. @ d 2, nosuce ni ¢

{ 2- met hoxy- 5-] 2- net hyl - 3- ax0- 3- ( 3net hoxy- 4, 5- net hyl enedi oxyphenyl ) propenyl ]
phenyl } am de %%A%%%B}if & 35’ Pgﬁ‘éﬁ?&% acid ~2-net hoxy-5-[2 10

et hy| - 3. 0x0-3-{ 341t oy 4 SHIRL BRI YRGS @ RARdRheny! ) ari de

2- Am nogl ut am ¢ acl

Fphenyl T am a2 A AT A RERRRES 2 (2- met howy- 5. o met byt © o

15 E-3-(3-Amino-4-ethoxyphenyl)-2-methyl-1-(3-methoxy-4,5-
ethylenedioxy)propenone
E-3-(3-Aminoc-4-ethoxyphenyl)~-2-ethyl-1-(3-methoxy-4, 5~
ethylenedioxy)propenone
E-3-(3-Amino-4-ethoxyphenyl)-2-propyl-1-(3-methoxy-4, 5-

20 ethylenedioxy)propenone
E-3-(3-Amino-4-ethoxyphenyl)-2-(l-methylethyl) -
1-(3-methoxy-4, 5-ethylenedioxy)propenone
E-3-[3~-Amino-4- (N,N-dimethylamino)phenyl]-2-chloro-
1- (3-methoxy-4, 5-ethylenedioxy)propenone

25 E-3-[3-Amino-4- (N,N~dimethylamino)phenyl]-2-bromo-
1-(3-methoxy-4, 5-ethylenedioxy)propenone
E-3-[3-Amino-4-(N,N-dimethylamino)phenyl]-2-methyl-

1-(3-methoxy-4, 5-ethylenedioxy)propencne



15 3- oxo- 3- (3- et hoxy- 4, 5- net hyl enedi oxyphenyl ) propenyl ] phenyl } am de

2, 6-Di am nocaproic acid

{ 2- met hoxy- 5- [ 2- met hyl - 3- oxo- 3( 3- met hoxy- 9, 5- net hyl enedi oxyphenyl ) propenyl ]
phenyl } am de 20 2- Ami no- 4- et hyl t hi obut anoi ¢ acid (2-net hoxy-5-[2

met hyl - 3- oxo- 3- ( 3- net hoxy- 4, 5- nethylenedloxyphenyl)propenyl]phenyl}anlde

2- Am nocaproic acid

{2- met hoxy- 5-[ 2- met hyl - 3- oxo- 3- (3nethoxy 4 5- nethylenedloxyphenyl)propenyl]
phenyl}anlde 25 2- Am no- 3- phenﬁ pr opanoi c acid - met hoxy- 5- [ 2- net hyl

3- 0X0- 3- ( 3- NEf Rosky A3 DRs iy Ne Hedii BRI PN RTINS & ﬁyﬂﬂpﬁeﬁyhyénlde 59

|
FergLLSLSGS%[Zgr30X§Pk§6305§e5§yﬁﬁpﬁ9%$x1)QrRBFHVPénedioxyphenyl)propenyl]

henyl } am deg2-A ydr gxy c.aci.d ~2-net hox -5-%2 met hyl 5
g oxg 3-(3- netaoz13 %mg g qhﬁﬁéﬁegg gbﬁéﬁ??fﬁ?gﬂgﬁyaﬁ %ﬁ@ﬁ PYami de
2- Am no- 3- hydrgxy C 2aGI_ .
~2-nethoxy-ég[génggﬁgpgbogbg Qfgy Pﬁg%ﬁxx)grnggﬂﬁpgnedloxyphenyl)progenyl]
heny| ) ameden18-73amaAedaC bt adabr Ayybhi R69BAALG 25T oxy-5
FZ n%t%yl 3- oxo- % (3- neo ox$ 4, -nethy ene 29 E kyl)pr penygﬁggenyl}anlde
2- Am no- 3- (4ebygLoxYpherikrAbR aQOBCeEﬁernedloxH propenone
~2- met hoxy- 5[ 2- et hyl - 3- oxo- 3- { 3- met hoxy- 4b5bge ylen |o§y 15
henyl ) pr opeRyB}henpli harBdme2hdRypReAyIBtDy¥LRUbRBONC (8ChEthoxy-
?Z-n%t%gxyPS-[Z-nethyl-30xo-3-(3-nethoxy-9,5-nethy|enedloxyphenyl)propenyl]
phenyl}anide425fathbﬁhybdmbng)prepénoaeid (2- met hoxy- 5-[ 2- et hyl - 320
oxo- 3- ( 3- net hoxy- 4, 5- net hyl enedi oxyphenyl ) propenyl] phenyl}am de
2- Ami no- 5- [ 3E¢3- ﬁﬂr%guanadmﬁbhppgphanyu aebdomo-1- (3-methoxy-4, 5-
~2met hoxy- 5-[ 2- net hyl - 3- oxo- 3- ( 3- met hoxy- 4, 5nethy|ened|oxyphenyl)propenyl]p
henyl}aniee QBthﬁB?H?PﬁyPPEPPGFﬁéez carboxylic acid
{2- met hoxy- 5- [3 Bth 3- oxo 3-(3- nethoxX 4, 5- nethxlenedloxyphenyl)propenyl]
phenyl}anlde gg ino-3-methoxyphenyl) - -methy 1- (3-methoxy-

_ - 4, t hyl enedi oxyphenyl ropenon
E 2- Methyl - 3, (g—gthygenegi¥x§ érégeﬂgﬁgoxy >ret hy yP yl)prop

E‘Z Met hyl - 3p(4- ?Etﬂ¥ln& §+ﬁeggoxypgegy})(§ ggﬁth¥4 g—%&%ﬂ Lgnedloxyphenyl

) pr openone:

ethylenedioxy)propenone

15 E—3-(4—Amino—3-methoxyphenyl)—2-propyl—1—(3—methoxy—
4,5-ethylenedioxy)propenone
E—3—(4—Amino—3—methoxyphenyl)—2—(1—methylethyl)—
1-(3-methoxy-4, 5-ethylenedioxy)propenone
E—3—(4—Amino—3-ethoxyphenyl)—2-chloro—1—(3—methoxy—4,5—

20 ethylenedioxy)propenone
E—3—(4-Amino—3—ethoxyphenyl)—2—bromo—1—(3—methoxy—4,5—
ethylenedioxy)propenone
E—3-(4—Amino—3—ethoxyphenyl)—2-methyl—1-(3—methoxy—4,5—
ethylenedioxy)propenone

25 E—3—(4—Amino—3—ethoxyphenyl)—2—ethyl—1—(3—methoxy—4,5—
ethylenedioxy)propenone
E—3—(4—Amino—3-ethoxyphenyl)—2—propyl—1-(3—methoxy—4,5—

ethylenedioxy)propenone



"5 E-2-Methyl -3-(2, 3-di hydro-1- Hi ndol -5-yl) - 1- ( 3- met hoxy

4, 5- met hyl enedi oxyphenyl ) pr openone

~E-2-Met hyl - 3- (1- net hyl - 2, 3-di hydr o- 1- H-i ndol - 5-yl ) - 1( 3- met hoxy- 4, 5- net hyl en
edi oxyphenyl ) pr openone: E-2- Met hyl - 3- (1- hydr oxynet hyl - 1- Hi ndol -5-yl )-1-(3
10 met hoxy- 4, 5- met hyl enedi oxyphenyl ) pr openone

E- 2- Met hyl - 3- (1- hydr oxyet hyl - 1- H i ndol - 37yl ) - 1- ( 3net hoxy- 4, 5- met hyl enedi oxy
phenyl ) pr openone

ypheny! ) pr opEOTa LSRR AR RGN R T RYPAER AT ) - 1- .1 ndol -5
L) et iyl - 30T KRG o ST ROS PSS FREERBO S5y | ) - 1- (3- met hoxy- 4, 5 m
E- 2 Vet hyl - 350 £ (0O e i) sl 256 oro-

( 3- met hoxy- 4, 5_-(r§& 'h%3§m4°%§ el?}#%;&(}%‘%rbq:o%re%%%%t s according to the

i nvention w Il preferabl’y Be

5;33- (13- Amigno-pL-3mEinauaRie R (N, F-E it hyvh s rnfb) PrieniRl 1o pligiey! ) propenone~

E- 3- (4- Ami nO-l&(fB%&d&WBPBZ:HﬁTéMdiM(y},ﬁ,oﬁéﬂdM hoxyphenyl) pr openone;
E- 3- ( 3- Ami no- 4- net hoxyphenyl ) - 2- et hyl - 1- (2, 5di met hoxyphenyl ) pr openone

hydr ochl ori d&-3- [@FAmino-3~ (N, N-dimethylamino) phenyl] -2-methyl-

E- 3- ( 3- Am no- 4- et hoxyphenyl ) - 2- br ono- 1- ( 3, 4, 5t ri net hoxyphenyl ) pr openone:

E- 2- Met hyl - 3-1(-1{-3rateltloxly4-, i Srrekddhy3-enledibx(y3 ptdptemiomet hoxyphenyl ) pr openone:
5 E-2-Methyl -3-(1-nmet hyl -2, 3-di hydro-1-Hindol -5-yl)-1

(3, 4, 5- t ri metto@méminondop@hdhrgiimethylamino) phenyl] -2-ethyl-

E- 2- Met hyl - 3- (1- et hyl - 1- H-i ndol - 5-yl ) -1-(3, 4, 5tri met hoxyphenyl ) pr openoneox
i me; E- 2-4%kt Hy1 (33 Yai4rer 1R eRestiony) Propeneds - 5-yl ] 10

1-(3,4,5-trinetho henyl ) pr one hydr.ochl or.i ge:

E- 2- Met hyl - 3E$%Mtﬁy&ﬁﬁi}1%y@%r)mf VA, I51 4 BRERYdXy pheny! ) pr op
enone: ,
E-2-thhy|-3J(15%%$%ﬁﬂqﬁﬁﬁiﬁ%ﬂﬁﬁhﬁiiﬂ%q%fﬁpglﬁﬁﬁﬁ%§§ﬁi5-nethy|enedioxyphenyl
) pr openone; ) -2 Methyl -3- [\l- Kol bhy_ ] tl(’%{)-_-_ i ndql.-5-vyl]
1-(3-net hoxyﬁ,%—@e%ﬁ%ne%i (&%ﬁ%ﬁdﬁ r oarr)rginrﬂoongﬁle l-]2,]26!_!& %‘%%rll]a’ﬁ[exanoi C

aci d thyl) -1- (3-methoxy-4, 5~ i

~2- met hoxy- 5.-e[ 2-yme)t hyl (- 3&60- ??—x(y3, 4,55-itrh|yrrleet egxlyoﬁi‘}'e)r?yﬁapperng&éa_nyl ] phenyl } am de
di hydrochlmr igles— 20 @ AUDiGerHy3-dmbiri ) LGHAHH AMRANL31QI Agd {2

met hoxy- 5-[ 2- net hyl - 3- oxo- 3- (3,74, 5-tri met hoxyphenyl ) pr openyl | phenyl } am de
hydrochl ori de;- 3¥naARei-&1 ,8-dthylenedioxy) propenone

~2- met hoxy- 5-[ 2- net hyl - 3- oxo- 3- (3, 4, 5t ri net hoxyphenyl ) pr openyl ] phenyl ) am de
hydr ochl ori dé€~-3-[3-(N,N-Dimethylamino) ~4-methoxyphenyl]-2-bromo-

1-(3-methoxy-4, 5-ethylenedioxy)propenone
E-3-[3-(N,N-Dimethylamino) ~4-methoxyphenyl] -2-methyl-

20 1-(3-methoxy-4,5-ethylenedioxy)propenone
E~-3-[3-(N,N-Dimethylamino) -4-methoxyphenyl]-2-ethyl-
1- (3-methoxy-4, 5-ethylenedioxy)propenone
E-3-[4-Amino-3- (N,N-dimethylamino)-4-methoxyphenyl] -
2-propyl-1-(2,3,4-trimethoxyphenyl) propenone

25 E-3-[4-Amino-3-(N,N-dimethylamino)-4-methoxyphenyl]-
2- (l-methylethyl)-1-(3-methoxy-4, 5-ethylenedioxy) -

propenone



25 ('S)-2- Am no- 3- hydr oxypr opanoi c acid

] 2- met hoxy- 5- [ 2met hyl - 3- oxo- 3- (3, 4, 5-tri met hoxyphenyl ) propenyl | _ .
phenyl } am de hydrochl ori de 62 1-Met hyl pyrrolidine-2-carboxylic acid

{2- met hoxy-5-[2 net hyl - 3- oxo-3- (3, 9, 5-tri met hoxyphenyl ) propenyl ] _
phenyl }am de hydrochloride. The products in accordance with the invention 5
may be present in tree or salified form8when they conprise at | east one
salifiable substituent. The products conprising at |east one salifiable

e L e R LSt SRR e
hydrazi no. | AL4SLGLLIR L DY bR XL, SG BYLLRE o subst I Luents, A
Davant ageous proner tes PampEy I BKERE 20 - b R A P e
E§:S?EP??¥h53hgigﬁﬁgﬁ5FgE?ggE§§Pf%ﬁgﬁ?Ff§¥98&°ﬁ§8f€€h|oride, havi ng t he
fol | owi ngsst EHGt-l!BQI(NQNHDNHétoiafni?io'N—ZIOét_ﬁ@x??fﬁeﬁyl@-lé:mégh@l—

. hydrochl oride 20 A product in accordance with e invention
1-(3-methoxy-4, 5-ethylenedioxy)propenone
E—3—[3—(N,N—Dimethylamino)—4—ethoxyphenyl]—2—ethyl-
1-(3-methoxy-4,5-ethylenedioxy)propenone
E—3—[4-Amino—3—(N,N—dimethylamino)—4—ethoxyphenyl]—

10 2—propyl—1—(3—methoxy-4,5-ethylenedioxy)propenone
E—3—[4—Amino—3—(N,N-dimethylamino)—4-ethoxyphenyl]—
2—(1—methylethyl)—1—(3—methoxy—4,5-ethylenedioxy)—
propenone
E—3—(3—Amino—4—methoxyphenyl)—2-chloro—1—(2—methoxy—

15 3,4-methylenedioxy)propenone
E—3—(3—Amino—4—methoxyphenyl)—2—bromo-1-(2—methoxy—3,4—
methylenedioxy)propenone
E—3—(3—Amino—4—methoxyphenyl)—2—methyl—1—(2-methoxy—
3,4-methylenedioxy)propenone

20 E—3—(3—Amino—4—methoxyphenyl)—2—ethyl—1-(2—methoxy—3,4—
methylenedioxy) propenone
E—3—(3—Amino—4—methoxyphenyl)—2—propyl—1—(2—methoxy—
3,4-methylenedioxy)propenone
E-3—(3—Amino—4—methoxyphenyl)—2—(1—methylethyl)—

25 1—(2—methoxy—3,4-methylenedioxy)propenone
E—3—(3—Amino-4—ethoxyphenyl)—2—chloro—1—(2—methoxy—3,4—

methylenedioxy)propenone



“may be used for the manufacture of a nedicinal product that is useful for
treating a pathological condition, in particular a cancer. The present
i nvention also relates to 25 therapeutic conpositions containing a conmpound
63 according to the invention, in conbination with an excipient that is
pharmaceutically acceptabl e according tgo the chosen node of adm nistration.
The pharnaceutical conposition may be i #9so0lid or liquid 5 formor in the
formof |iposonmes. Anong the solid conpositions that may be nmentioned are
may al so be

powders, gel S s .and tahlets. _AnD the oral forns that
i ncl uded are Eg_gio"l@ & (?hfj’é'lr]ﬂs'tz OMOsi L (@‘l"?’@t*}i%yc?f%t‘]ﬁe 10
st omach. Then§ rgﬁ%&Fed faor the solid forns consist especially of

m ner al suppofis, or |rﬁﬁzﬁﬂﬁgpﬁﬁﬁgﬁhates or carbonates, or of organic

supports, fOrE—i315({31%Ao@%—%oxﬁﬂeﬁr@ﬁ%ﬁz—g%ﬁf qur(zg%%%g/_grhe_ l'iquid

forms consist of solutions, suspensio rsions. dontain as
di spersive SupRA1 SHddix W &peo organi ¢ solvent (ethanol, NWP or the

like) or m xtures of surfactants and of solvents or conpl exi ng agents and
solvents. 5 E-3-(3-Amino-4-ethoxyphenyl)-2-ethyl-1-(2-methoxy-3,4-
methylenedioxy)propenone
E-3- (3-Amino-4-ethoxyphenyl)-2-propyl-1-(2-methoxy-3, 4-
methylenedioxy)propenone
E-3- (3-Amino-4-ethoxyphenyl)-2-(l-methylethyl) -

10 1-(2-methoxy-3,4-methylenedioxy)propenone
E-3-[3-Amino~-4- (N,N-dimethylamino)phenyl]-2-chloro-
1-(2-methoxy-3, 4-methylenedioxy) propenone
E-3-[3-Amino-4- (N, N-dimethylamino)phenyl] -2-bromo-

1- (2-methoxy-3, 4-methylenedioxy) propenone

15 E-3-[3-Amino-4-(N,N-dimethylamino)phenyl]-2-methyl-
1-(2-methoxy-3,4-methylenedioxy)propenone
E-3-[3-Amino-4-(N,N-dimethylamino)phenyl]-2-ethyl-
1-(2-methoxy-3, 4-methylenedioxy) propenone
E-3-[3-Amino-4-(N,N-dimethylamino)phenyl] ~-2-propyl-

20 1-(2-methoxy-3,4-methylenedioxy)propenone
E-3-[3-Amino-4-(N,N-dimethylamino)phenyl]-2- (1-methyl-
ethyl)-1-(2-methoxy-3, 4-methylenedioxy)propenone
E-3-(4-Amino-3-methoxyphenyl] -2-chloro-1- (2-methoxy-
3,4-methylenedioxy) propenone

25 E-3-(4-Amino-3-methoxyphenyl]-2~bromo-1-(2-methoxy-3,4-
methylenedioxy)propenone
E-3-(4-Amino-3-methoxyphenyl] ~2-methyl-1- (2-methoxy-

3,4-methylenedioxy)propenone



The liquid forms will preferably be 20 injectable and, as a result, wll
have a formulation that is acceptable for such a use. Adm nistration routes
by injection that are acceptable include the intravenous, intraperitoneal,
intranuscul ar and subcutaneous routes, the intravenous 25 route being
preferred. The adm ni stered dose of the Sonpounds of the invention will be
adapted by the doctor as a function 6200f the route of administration for
the patient and the patient's condition. The conpounds of the present

' ti drd ni st er [ _a_nmixture with ofher 5 anticancer
agents. °2\m”ﬁ%-?ﬁ§‘a%?g£‘+§r%—@%&%%%ﬂﬁ?ﬁ%i‘fhZL by oE-RererCheilade?

| kyl at i | ophospham de, nel phal an, ifosfam de,
2h|gr2nhsgiF@égggﬁéﬁggségﬁf%?% %?8%§edninustine, 10 carnustine, |onustine,

senusti ne, sgxgpg@zgmp§5n3_ﬂ§g@5§95ﬁgﬁyl]egnéﬁgggidggégLﬂg §§Q§Lne and

hexamet hyl mel ami ne * plati num derivatives su espect al'l cisplatin,
carbopl atin ®r4oxethpl @hédidRyfpAobéRbREI C agents such as, in particular,

bl eomycin, mtomycin or dactinonycin
5 E-3-(4-Amino-3-methoxyphenyl]-2-(l-methylethyl)-
1-(2-methoxy-3, 4-methylenedioxy)propenone
E—3—(4—Amino—3—ethoxyphenyl]—2—chloro—1—(2—methoxy—3,4—
methylenedioxy)propenone
E—3-(4—Amino—3—ethoxyphenyl]—2—bromo—1-(2—methoxy—3,4—

10 methylenedioxy)propenone
E-3-(4-Amino-3-ethoxyphenyl]-2-methyl-1- (2-methoxy-3, 4-
methylenedioxy)propencne
E-3-(4-Amino-3-ethoxyphenyl]-2-ethyl-1-(2-methoxy-3, 4-
methylenedioxy)propenone

15 E-3-(4-Amino-3-ethoxyphenyl]-2-propyl-1- (2-methoxy-3, 4-
methylenedioxy)propenone
E-3~-(4-Amino-3-ethoxyphenyl]-2-(1l-methylethyl) -
1-(2-methoxy-3, 4-methylenedioxy)propenone
E—3—[4—Amino—3-(N,N—dimethylamino)phenyl]—2—chloro—

20 1-(2-methoxy-3, 4-methylenedioxy)propenone
E—3—[4—Amino-3—(N,N—dimethylamino)phenyl]-2—bromo—
1—(2-methoxy—3,4—methylenedioxy)propenone
E—3—[4—Amino—3—(N,N—dimethylamino)phenyl]-2-methyl—
1—(2—methoxy—3,4—methylenedioxy)propenone

25 E—3—[4—Amino—3—(N,N—dimethylamino)phenyl]—2—ethyl—
1-(2—methoxy-3,4—methylenedioxy)propenone
E-3-[4—Amino—3—(N,N—dimethylamino)phenyl]—2—propyl—

1-(2-methoxy-3, 4-methylenedioxy)propenone




“* antimcrotubul e agents such as, in particular, vinblastine, vincristine,
vi ndesin, vinorelbin and taxoids (paclitaxel and docetaxel) 20 *

ant hracyclines, such as, in particular, doxorubicin, daunorubicin,
“idarubicin, epirubicin, mtoxantrone and | osoxantrone * group | and |

t opoi sonerases such as etoposi de, teniposide, ansacrine, irinotecan,

t opot ecan and 25 tonudex * fluoropyrim ditnes such as 5-fluorouracil, UFT
and fl oxuri dine 65 * cytidine anal ogs such as 5-azacyti di ne, cytarabine,
gencti t abi ne, 6-nercaptonurine and 6-thioguani ne * adenosi ne anal ogs such as
pent ost ati n, E53cyidaPasinge 3or(N, Noddmesinyd apasspraeayd  méridrrmekhyé-and
folinic acid * _variqus enzymes and conpounds such as L-asparagi nase,

hydr oxyur ea, eth¥dd rlet(i2ndiet Peaya 3 Sameirivd engEi PEYIREABENERES oSt i ne, 10

h ti I t [ d_and ic.h * ti I t
Cuch Bs ConbPstadiarn SaMer Ao TaAAg, “EoRePOTHERABY 22T FELORRT pr odr ugs
th f. 15 It i I i,bl I h ds of th t
nvent on wi o PRI IRE Ay e E e AR A SERIIRAL aam ni st erea |

i mul t |y = _Sep: 2| iyalal_y Nt _Wi be adapt ed
by e doct o 55 o T PR TR F e O PR T P R uct i n

accor dance mhphztgétmgﬁ@nghqnn@%hyg%gggﬁ%xkgﬁrgbghgh%gration of lunps of
cells originating froma vascul ar "ti ssue. re particularly, the products

of the p_reserni—si—ma_erm,ww}delth@qauﬁ%)i-m-aéthb&iy@hfei.rlgat] -Phaleapgut-i ¢
application to inhibit the growth of cancer cells and at the sane tine the
destructi on Qf- (@«<metthegk WSS et thiflenealiidsy) ipawpehone
E-3-[3-(N,N-Dimethylamino)-4-methoxyphenyl]-2-ethyl-
10 1-(2-methoxy-3,4-methylenedioxy)propenone
E-3-[4-Amino-3-(N,N-dimethylamino)~-4-methoxyphenyl] -
2-propyl-1-(2, 3, 4-trimethoxyphenyl) propenone
E-3-[4-Amino-3-(N,N-dimethylamino)-4-methoxyphenyl]-
2-(l-methylethyl) -1~ (2-methoxy-3, 4-methylenedioxy) -
15 propenone
E-3-[3-(N,N-Dimethylamino)-4-ethoxyphenyl]-2-chloro-
1-(2-methoxy-3,4-methylenedioxy)propenone
E-3-[3-(N,N-Dimethylamino) -4-ethoxyphenyl] -2-bromo-
1- (2-methoxy-3,4-methylenedioxy) propenone
20 E-3-[3-(N,N-Dimethylamino)-4-ethoxyphenyl]-2-methyl-
1-(2-methoxy-3, 4-methylenedioxy) propenone
E-3-[3-(N,N-Dimethylamino) -4-ethoxyphenyl]-2-ethyl-
1-(2-methoxy-3, 4-methylenedioxy)propenone
E-3-[4-Amino-3~ (N,N-Dimethylamino) -4-ethoxyphenyl] -
25 2-propyl-l-(2-methoxy-3,4-methylenedioxy)propenone
E-3-[4-Amino-3- (N,N-Dimethylamino)-4-ethoxyphenyl] -
2-(l-methylethyl)-1-(2-methoxy-3,4-methylene-

dioxy) propenone



66 vascul arization is determ ned by a cell detachnent test as descri bed

bel ow. Test for determning the inhibition of vascularization Atest to
determ ne the detachnent of 5 endothelial cells was established in order to
sel ect the products on the basis of their "in vitro" activity. This test
for determ ning the endothelial cell defachnment is characterized in that
the endothelial cells, inoculated in pldtes which are coated at the 10
bottomwi th a binder preferably chosen fromgelatin, fibronectin or
vitronectin,gpafles_ Lh0 ent ed, wi t h. a gedi um contai ning the
t est conpoun%,§a§% %ﬁ%ﬁge?F@e%$é§¥§§8$%§gfgdg&%?ﬂoa;ff%ﬁ#%ﬁ%%ﬁY"substance,

the cells mhgpm_Q@QQp@ng@{ggpggr%?eﬁéﬁéreaned by washi ng and the
fluorescence of the remaining cells Is counted in a fluorinmeter. This test

consi sts i n peasyusingihdes det erbRPHheRy] O haf _ el ugeg on
substrates baseduon a 20 binder pref el?%b{eyﬁig%%?{édr)l *rggn[tl?%}?%%c%iﬁ
vitronectin etdybehedioxy Rsedpsadhy, one day after inoculating the cells in
pl ates containing 96 wells, for exanple, the culture nediumis repl aced
with a nedi ulir 3o03-ahmimo- 4 +ree t sk yrivempline? me t gl abs ehare Bioger um  The
sanme 25 preparation is prepared six tinmes at three different concentrations
(0.1, 0.3 andr H-ethyMnedioxnprepenaie wi t hout addition of antivascul ar
product is prepared six times. After treatnent for two hours with the test
67 subst anceE~$hE3 AP RO 24 ane ek vphenryYh) tat eeh vl M (2-reethypxyI3i 4 a

cul ture nedium s | epented with 0.1~ BSA. The cells which becone detached
are renoved %€ﬁ¥¢gﬁk XY A BEIBRANR t ure medi um cont ai ning 0. 1$ bovine 5

serum al bumn; ;100 =1, of_ﬂpdi m ar e added %;T&Peach wel | . The fluoroscence of
the remaining tell LML P RPN THRRERPY Ik (e E% ned are

expr ess r il . control (untreated cells). The assessnent of the

det achrreeﬁ(z g#’a{ hééte}i%i)eer%]%&(}%{eﬂpaﬁo% % in vitrois determined in the

fol l ow ng way-3 J_ﬂﬂg&)}g |, M cro\ ular_.Endot helial Cells,

Pronocel |, c-122502§ lgfae 4(S:ur§ture ﬁé n )Eg}\{%a%é&f%ﬁr@gﬁt aining 5~ fetal

calf serum IFFW“ﬂéﬁﬁﬁﬁfﬂéi443359%%ﬂ3313%¥{348 4d sone 1 ~g/nml, 15 0.4~
1'0t1Cs

grow h suppl enent with heparin) "and anti anphotericin 50 ng/m,
gentam ci N 35-3-9(3¥Amirferd {1 A8 R EHE t_z_ecq{l,ogglel%@g@_ijﬁqp_ul ated at
star

a rate of 5 000 cells in clear-bottonead 96-well plates (Co )" 'pr ecoat ed
Wi th fi bronedthyl grie@i-egyilprapensrdg onectin 20 (1 ~g/ M) or gelatin.
Twenty-four hours later, the culture mediumis replaced with 0.1$ BSA
ECGM W TediBm cGrAalimard et dxydibeatydd {2-doheorics-1-Tige-rettHo:6pEent r at i ons
are 0.1-0.3 and 1 ~Mfor each product. After treatnent for two hours, the
cells are | &d¥dgnedioxy)propenone
E—3—(3—Amino—4—ethoxyphenyl)—2—methyl—1—(2—methoxy—3,4-
ethylenedioxy)propenone
E—3—(3—Amino—4—ethoxyphenyl)—2-ethyl—1—(2-methoxy—3,4—

20 ethylenedioxy)propenone
E-3—(3—Amino—4-ethoxyphenyl)—2—propyl—1—(2—methoxy—3,4—
ethylenedioxy)propenone
E—3-(3—Amino-4-ethoxyphenyl)—2—(1—methylethyl)—
1—(2—methoxy—3,4-ethylenedioxy)propenone

25 E—3—[3—Amino—4—(N,N—dimethylamino)phenyl]—2—chloro—1—
(2—methoxy-3,4—ethylenedioxy)propenone
E—3—[3—Amino—4—(N,N—dimethylamino)phenyl]~2—bromo-1—

(2—methoxy—3,4—ethylenedioxy)propenone



25 for 1 hour with calcein (1.6 ~g/m, Mol ecular Probes) in 0.1~ BSA
ECGM W nedi um The detached cells are then renoved by washing with 0.1~
BSA ECGW W nedi uny 100 ~1 of nedium are added to each well. The

fl uorescence of 68 the cells which remain attached to the substratum of
the well is counted using a fluorineter,_Spectrafluor Plus (Tecan,
excitation at 485 nm and em ssion at 543 nm . The data are the average of
six different 5 sanples and are expressed as a percentage of the control

treated cells).. A cell detachnent effect of th | to 15~
< consi der o¥-a8 (3 BRIP4 YA BrBtts by 1A ROLBNAALe A PACERS nvent i on 10

be useful for inhibiti Lnspolymerization in vitro. As t of
The i bi ti 0 SPETGRI o ‘pary iR B FRRERRRES L0 Ticd rrompig

e e a5 i ot A o S C VA

Acad. SCi. USA-rE2nok858, 4862hy 1 Brkdlibiy) bhepkralas are ground and
centrifuged in an extraction buffer. The tubulin, contained in the extract
supernat art , p-3-JBRARGENRC 4L-q N, We ds Hiet B3 lawe nd phelas -ofprebynenizat i on at
37C and depol yneri zation at 4C, before being separated fromthe MAPS

(M crot ubul e (Aswethaixgd 3PMekeehyd enkyicky)paopghapey on a phosphocel | ul ose
P11 colum (Whatman). The tubulin thus isolated is nore than 95~ pure. It
is stored i nEa329 3o@ifiero-rdin NaslirRB/thy3@migloy phealyl 1 t+Re (domeadivili-on of
whi ch is MES-NaOH [ 2- (N-nor phol i no) et hanesul fonic acid] 50 nM pH 6. 8;
Myd 2 0. 25 methpdTAle. (2 -methexy-gi, dcetdly lenedi oxgrPropeaeds ne
5'-triphosphate) 0.2 nM 69 The pol ynerization of the tubulin into

ni cr ot ubul es B ridmAR&T Sopetiomyahesyily —£s hdorend tteMedheRYn i s

adj usted to a concentratign of 10 ~M (1 ng/m) in the RB/ 2 30% glycerol
buffer, \Ja'éﬁq ﬁggﬂﬁﬂﬁ9xﬁﬂﬁﬁgﬂ9 6mM Myd 2. The pol ynerization is

initiated by _jncreasing the tenperature.fr 6C t0.37C in cuvette with a

1 cm opti cal _gat_h(%e%&l%‘,o%—g@g@qu i m§’§f"§°|5 c—t(?(?f}‘r‘? Sfeter (Kontron)

equi pped wit _ther t af.i | y-1 | at ed cuvette 10 hol der. The increase
Gty R e p e

in the turbi Irs monitored at 350 nm The products are
di ssol ved at glQ Jﬁ-%@.@{&%@??ﬂ, Mar aRle aancent rakihds, (0. 5 to 10
~.M to the tubJﬁPL sg1ution bef o 5%%&§erizati3ﬁl Tﬁe I CSo 4

3,4-ethylenedioxy)propenone

15 E-3-(4-Amino-3-methoxyphenyl)-2-ethyl-1-(2-methoxy-
3,4-ethylenedioxy)propencone
E-3-(4-Amino-3-methoxyphenyl)-2-propyl-1-(2-methoxy-
3,4-ethylenedioxy)propenone
E-3-(4-Amino-3-methoxyphenyl)-2-(l-methylethyl) ~

20 1-(2-methoxy-3,4-ethylenedioxy)propenone
E-3-(4-Amino-3-ethoxyphenyl)-2-chloro-1-(2-methoxy-3, 4~
ethylenedioxy)propenone
E-3-(4-Amino-3~ethoxyphenyl)-2-bromo-1-(2-methoxy-
3,4-ethylenedioxy)propenone

25 E-3-(4-Amino-3-ethoxyphenyl)-2-methyl-1-(2-methoxy-3,4-
ethylenedioxy)propenone
E-3-(4-Amino-3-ethoxyphenyl) -2-ethyl-1-(2-methoxy-

3,4-ethylenedioxy)propenone



15 value is defined as the concentration of product which inhibits 50% of
the rate of polynerization. A product whose ICSO value is less than or

equal to 3 ~.Mis considered as very active. Assessenent of the inhibition
of proliferation of HeLa 20 cells The proliferation of HeLa cells is
assessed by neasuring the incorporation gf [19C]-thym dine in the foll ow ng
way. The HelLa cells (epithelial tunor céfl's of human origin) are cultured
in a DMEM nmedi um (G bco) 25 which contains 10~ fetal calf serum and

ol i orat i of a0t ABCsa PEPGRYPRRBY SCehZPRYY- 06 el thpRYsPal-
m cropl at es %ﬁg@P%E%ggefﬁag?P§ggﬁggf ~0 5 000 cells per well.

[19C] -thym d the products to be assessed are then

added. Vari akleg_qanggrtrati- L9.YRp - P _used; the DVSO
(sol vent used toqdissolve tﬁgﬁﬁggﬁggﬁg?gs oﬂ?dhggﬁggegbggZd 0.5~ in the

medi um  Af t en-i(acmeahiog-Bou-48hhouhedabxy7 Broplfohadi oactivity
incorporated into the cells is neasured by counting the plate in a TRl - LUX
counter (¥al Ead).[4FAih6SE-\AH|, NedimedBllafsdnasphbaytongenhnakban of product
whi ch reduces the 10 radioactivity by 50~ relative to an untreated control.
A product whésd2rgethealyud, hsektbydenhdhoky}brbpenonei dered as cyt ot oxi c.
Assessnent of the detachnent effect on HDMEC endothelial cells 15 The
assessment oE-8hd4dAmippmntNeN-dhmethsdaméhpaphenlld-Rabybmoe1i-g2-
determned in the follow ng way. HDMEC cells (Human Dernmal M crovascul ar
Endot hel i al @EFh@?YPﬁoﬁneégv;eéegi9§m2prapeneuetured in an ECGW W medi um

containing 5~ fetal calf serun& 20 growth factors (EGF 10 ng/m,
hydr ocorti sofie31 [4ghRtnop3z Ngisdinesipprrianl Phpnkl hedamehhyand

antibiotgﬁs ig D0t§£i0i933§9 gg/ﬂ1, aentanicin 50 ~g/m ). For the _
dFtacth t 3 “~P'f ?EKF afe"¥Ynbeh é?§M)HF°HePQEG ofh5 080 cells in

- 9 5 i j i 10
S o) o VBB 3L AR, NCATRELAy FRnPRETRRLED) (L e hPLORE e e
cul ture nediﬁg{h§x§egl@cgghyﬁggsqiéiﬁggﬁ?ggﬁghgw medi um cont ai ni ng t he

i ndi cat ed products: The tes 0 ons are 0.1-0.3 and 1 ~M for

each product g-A¢{ 8Lakl RS JENR, {101 Hh¥Pn PO S oé?ﬁ?ﬁy%jiggégﬁ# eled for 1

hour with calcein (1.6 ~g/ M, Mol ecul ar Probe W medi um
The det achedleeptme8héxyhBN4 Set BPDYRES DY YWRSREPEnYRLN 0. 1~ BSA ECGM W

medi uns 100 ~1

15 E—3—[4-Amino—3—(N,N—dimethylamino)phenyl]—2-(l—methyl—
ethyl)-1-(2-methoxy-3, 4-ethylenedioxy)propenone
E-3—[3—(N,N-Dimethylamino)—4—methoxyphenyl]—2—chloro—
1-(2-methoxy-3, 4~ethylenedioxy) propenone
E-3-[3-(N,N-Dimethylamino) -4-methoxyphenyl] -2-bromo-

20 1-(2-methoxy-3, 4-ethylenedioxy)propenone
E—3—[3—(N,N—Dimethylamino)—4-methoxyphenyl]—2—methyl—
1—(2—methoxy—3,4—ethylenedioxy)propenone
E—3—[3-(N,N—Dimethylamino)—4—methoxyphenyl]—2—ethyl—
1—(2—methoxy—3,4-ethylenedioxy)propenone

25 E—3—[4—Amino—3—(N,N-dimethylamino)-4-methoxyphenyl]—

2—propyl-1—(2,3,4—trimethoxyphenyl)propenone



“of nmedium are added to each well. The fluorescence of the cells which
remain attached to the substratumof the well is counted using a
fluorineter, Spectrafluor Plus (Tecan, excitation at 485 nm and em ssion
at 10 535 nm. The data are the average of six different sanples and are
expressed as a percentage of the control_(untreated cells). A cel

det achnent effect of greater than or eqﬁ%l to 15~ is considered as
significant. 15 Assessnent of the tunor necrosis in vivo Mce are bred by

| FFA- CREDO [ d [ 9210 L. Arb le, F f
obt i nod by JAOR4ATARLBET A hr BsIBaPPELABORS) T ERROREPRED Ehar | oo R ver

France (7641Q_St _Aubin.l beuf , 20 _France) ,fr race obtained by

Charl es Rive?,%ésﬂeg%ﬁéeﬁﬁxggiﬁié?aWF§ﬁﬁéVgﬁ'ﬁn?gﬁbﬂﬁﬂeééoﬁy;t the start of
the test. Th§¥opg¥§ngree access to food (UAR reference 113, Vill enoisson,
91160 Epinay su ge, France) and water. The tunors used are currently

transpl ant edEL@—Eg—RNE NLE?EAEE‘hg!‘LEﬁEno%l—%gg\)éﬁ?zEHtHﬁgi ] abecfloihe Frederick

Cancer Research Facility (Frederic rozen tunor deposit

of the Nati onal(2CaBebxlPSt ut-dtRyleRddibkl) pebpahohBe Anerican Type Cul ture
Col l ection (ATCC, Rockville, NMD, USA). The tunor transplantation

t echni ques, ER8-¢Benui, Nedapgtaplainhfoflatae8nakyphenglg-prpgenbed in 5
detail (Corbett et al. 1982a; Corbett et al., 1982b). To summarize, the
ani mal s requilré@-fiecharyelpdretbpieardiaggepbbpdnand i npl anted bilaterally
on day O (zero). The growmh of the solid tunors develops 10 freely up to
the desired &r3el3THY,Ni-démecbylhmanp) edAtetthbyyphengiéndumethydeti on of a
test conpound in solution. The sanpling of tunors is usually (but not
necessari | y) lcdérmeghegy-344netihylanediorérrepanaABdAt . 15 The nice are
killed b% ceregral di slocation. The inpl anted tunnrsé along wi.th the skin
cover i ngPnefidnd3rn¥- NergREsPYAgnined ndsethpeYPBeNYdd sd-ghBYdrored in 10$

f | dehyde ., ( v/ | 0.Erba, . Val de.Reuil, F . 20 Th |

Lhen t+ eat oa L -daebeb iRy ar AP REhY SPPROAGRR) BEGPPROSELS n and sarfion
Ilow, and arg_the mined wagk i call h i i

 tegonerari Bny -4 BrEEBTI0TR, NRALABERD AR bl - ACEsheRRPREEFATS o e Trom

o2, 227528310800 ABERBRY DS, A-BehY MBI oRY T prépandfE! |- 5257 3 =
E-3-[4-Amino-3~ (N,N-dimethylamino)-4-ethoxyphenyl]-

15 2-(l-methylethyl)-1-(2-methoxy-3,4-ethylenedioxy) -
propenone
E-3-(3-Amino-4-methoxyphenyl]-2-chloro-1- (2-methoxy-
4,5-methylenedioxy)propenone
E-3-(3-Amino-4-methoxyphenyl] -2-bromo-1- (2-methoxy-4, 5-

20 methylenedioxy)propenone
E-3-(3-Amino-4-methoxyphenyl]-2-methyl-1- (2-methoxy-
4,5-methylenedioxy)propenone
E-3-(3-Amino-4-methoxyphenyl]-2-ethyl-1-(2-methoxy-4, 5-
methylenedioxy) propenone

25 E-3-(3-Amino-4-methoxyphenyl]-2-propyl-1-(2-methoxy-
4,5-methylenedioxy)propenone
E-3-(3-Amino-4-methoxyphenyl]}-2-(l-methylethyl) -

1-(2-methoxy-4,5-methylenedioxy)propenone



73 4 = pronounced, 50-75~: 5 = large, >75~. The val ues assigned to the
tunmor necrosis 24 hours after admnistration of the test compound 5
correspond solely to a necrosis dependent on the product which may be
differentiated with certainty fromany existing necrosis arising fromthe
experiment. The necrosis due to the experinment was assessed on an untreated
control. 10 The tunor nodel is a C51 nufPne adenocarcinoma. This col on
tumor is a grade Il nucous col on adenona. It is maintained by serial

ver e carr i odPoat \GRARLAA A  BRRAREREBEL | TA-RBLAFPS 14 deRSEREREOAE ong. s
bor owe - Exagr o Rl ER bR R TGl i nj - - grade 5 20 necrosis -
Exanpl e 2: splecygdaness-20e8HbKYphBhy1]-9LBIEm3-0E200LEnERI € ERCES
methylenedioxy)propenone
5 E-3-(3-Amino-4-ethoxyphenyl]-2-methyl-1-(2-methoxy-4,5-
methylenedioxy)propenone
E-3-(3-Amino-4-ethoxyphenyl]-2-ethyl-1- (2-methoxy-4, 5-
methylenedioxy)propenone
E-3—(3-Amino—4—ethoxyphenyl]—2—propyl—1—(2—methoxy—4,5—

10 methylenedioxy)propenone
E-3-(3-Amino-4-ethoxyphenyl]-2-(l-methylethyl) -
1-(2-methoxy-4, 5-methylenedioxy)propenone
E—3—[3—Amino—4—(N,N-dimethylamino)phenyl]—2—chloro—
1-(2-methoxy-4, 5-methylenedioxy)propenone

15 E-3-[3-Amino-4-(N,N-dimethylamino)phenyl]~-2-bromo-
1-(2-methoxy-4, 5-methylenedioxy) propenone
E—3—[3—Amino—4—(N,N—dimethylamino)phenyl]-2—methyl—
l—(2—methoxy—4,5—methylenedioxy)propenone
E—3—[3—Amino—4—(N,N—dimethylamino)phenyl]—2—ethyl—

20 1—(2—methoxy-4,5—methylenedioxy)propenone
E—3-[3-Amino—4—(N,N—dimethylamino)phenyl]—2-propyl—
1-(2-methoxy-4, 5-methylenedioxy)propenone
E—3-[3—Amino-4—(N,N—dimethylamino)phenyl]—2—(l—methyl-
ethyl)—1—(2—methoxy-4,5—methylenedioxy)propenone

25 E—3—(4-Amino-3—methoxyphenyl)—2—chloro—l—(2—methoxy—
4,5-methylenedioxy)propenone
E—3—(4—Amino—3—methoxyphenyl)—2-bromo—1—(2—methoxy—4,5—

methylenedioxy)propenone
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1- hyl hexy#t, 52mabhpyéhedybxySpﬂapéubhexyI, 4- net hyl hexyl, 5-net hyl hexyl,
1 i met hyl pentyl, 25 1, 2-di nmet hyl pentyl, 1,3-dinethy|penty|,

1 i met hyl Bedty#+ AmizodBﬁnehybpgphyhyl2—3-dlﬁnehyypehhyl)—1—

2

i met hyl pentyl, 3, 3- dlneth% Eent , 3, 4-di net hyl pentyl, 75
(2—methoxy 4,5-methy enedloxy)propenone

me
, 1-
4-

, 4-
E-3-(4-Amino-3~ethoxyphenyl)-2-chloro~1-(2-methoxy-4, 5-

10 methylenedioxy)propenone
E-3-(4-Amino-3-ethoxyphenyl)-2-bromo-1- (2-methoxy-4, 5-
methylenedioxy)propenone
E-3-(4-Amino-3-ethoxyphenyl)-2-methyl-1-(2-methoxy-4, 5-
methylenedioxy)propenone

15 E-3-(4-Amino-3-ethoxyphenyl)-2-ethyl-1-(2-methoxy-4, 5-
methylenedioxy)propenone
E-3-(4-Amino-3-ethoxyphenyl)-2-propyl-1-(2-methoxy-4, 5-
methylenedioxy)propenone
E-3-(4-Amino-3-ethoxyphenyl)-2-(l-methylethyl)-1-

20 (2-methoxy-4, 5-methylenedioxy)propenone
E-3-[4-Amino-3-(N,N-dimethylamino)phenyl]-2-chloro-
1-(2-methoxy-4, 5-methylenedioxy) propenone
E-3~[4-Amino-3- (N,N-dimethylamino)phenyl]-2-bromo-
1-(2-methoxy-4, 5-methylenedioxy)propenone

25 E-3-[4-Amino-3- (N,N~dimethylamino)phenyl]-2-methyl-~
1-(2-methoxy-4, 5-methylenedioxy)propenone
E-3-[4-Amino-3-(N,N-dimethylamino)phenyl]-2-ethyl-

1~ (2-methoxy-4, 5-methylenedioxy)propencne



4, 4-di net hyl pentyl, 1,1,2-trinmethylbutyl, 1,1, 3trinethylbutyl,
1,2,2-trinmethyl butyl, 1,2,3-trinmethylbutyl, 1,3,3-trinethylbutyl,
2,2,3-trinethyl butyl, 2,3,3-trinethylbutyl, 5 1,1, 2, 2-tetramethyl propyl,
1-et hyl pentyl, 2-ethylpentyl, 3-ethylpentyl, 1-ethyl-1-nethylbutyl,
1-ethyl - 2-met hyl butyl, 1-ethyl-3-nethyl butyl, 2-ethyl 1-nethyl butyl,

2- et hyl - 2- net hyl but yl , 2-ethy|3-nethy|b6?y|, 1- propyl butyl,

1-(1-methyl ethyl)butyl, 10 1-(1-rmethyl ethyl)-2-nmethyl propyl. "Cycloal kyl"
may be a substituent, _chaosen fram.cycl opropyl, cyclobuytyl, cyclopentyl,

cycl ohexyl , %yélg%ep 1% d(EV@ygﬁﬁfﬁgg;TﬁﬁgﬁﬁF%?nyiﬁY¥”pﬁﬁéyﬁé a
substituent ghgse phery : , idyl . quinol eyl
isoquinoleyI? g?r?ﬁﬁ%&%& Brgeb§§§§%Psgp§?§§?R?%?egéPBazo|y|, i m dazol yl,

t hi azol yl, oxazalylL Zhuigaga ; A 1108NnZ9X .
triazolyl, tetragolﬁp?ﬁgegzégf?a?%h?F?9?éﬁ%§$§?ﬂké&%ﬂ,§p3?03§?%¥h

benzot hi eny! ethezollurel-nartory-undohiknyl8habithhy) bopanahky! substituent,
itself substituted with an aryl group as defined above. A benzyl group is
an exanpl & of-ar [3rdNKN-Dimbshiylefiho) FaemeehBkypuBaL LY ubedhibhatl is
especially present in 25 the expressions "substitute 1-C~ linear alkyl",
"substi t ut edl€l2Emebhanghdd Sahkyhy]lenedbskiy) pregeayako al kyl " and
"substituted aral kyl" necessarily relates to a substituent other than H,
whi ch may beEcBRogén (Ny ¥nDEmethydatinoBr4-methokRpheR§1) -2-Nrofip-(R7, R8 )
NO, NO2, O (R?R% , S(R7), SO(R7 ), S02 ( RT) , 0S02 ( R7T) , PO3 (
R7 ) , OP03 {-Re¢-pethoryRr?) S-wobhyRenedtoxy) pREpPencar( R7, R8), CN
C--C(R7), N -&59) aréL, aral kyl, heteroaryl and heteroaralkyl,; 5 in
whi ch R7, ReEars!PndlpNrbéneEyyiaménesa4rmghhekephestp] canmeshyhg of H,

| kyl , I h , | kyl , 0)-(R7), S)-(R7),

Z|k§|-o? 5{,?gﬁﬁyﬁé§#%ﬁyggﬁ ggéﬁbylgégﬁ}gﬁﬁjgﬁPge&ﬁP%h,Cﬁhén(ﬁﬂ)and R8 are
i mul t t ; be i d 10 t th tg f ing, RO
P ool oot od Frani PR enohIREs AR affng) DfHekfrkBRROY Lhs2-aFBYL et oroar yI

ar al kyl , aIkyL1Q;ﬁg{hogkkxagg%gg%¥fggeg£$¥%ég FﬁéPﬁgg; and to any ot her

accept abl e substituent kno 0sSe’s art at the date of

filing of the-35[40x@0H608- (NAFLAOMEEH % @gﬂgtig—§e£ﬂgx98§§£gih? d

artificial amno acids, in enantioneri re Tormo ture.

"thabolizabb30§yb81LKQ¢3;a-tﬂgﬁg@@@x?ﬁuegypﬁé}gﬁgﬁgngontaining at | east
one functional group that can be 20 cleaved by netabolismof a living

bei ng. EkanpEe3- o4 -Bhinvabt ¢NfNAGinetayl GMONES-1 Ak tHEx pPhass] | Loi des,
i mnes, esters, |actones, |actans, acetals, hem acetals, carbonates,
car bamat es ahl-Dethgletltyyhnl ¢ (2ehethonygt ddbsmet hphénedbbregut es cont ai ni ng
at 25 | east one proton-donating functional group, for exanple COOH, SO3H,
OS03H, PO3HZBXePeBPRESe and optionally OH when the latter functional group is
directly Iinkeg [g an aromatic or heteroaromati c nucl eus.
E-3-[3-(N,N-dimethylamino) -4-ethoxyphenyl]-2-chloro-
1—(2—methoxy-4,5—methylenedioxy)propenone
20 E—3—[3-(N,N—dimethylamino)—4—ethoxyphenyl]—2—bromo—
1—(2—methoxy—4,5—methylenedioxy)propenone
E—3—[3—(N,N—dimethylamino)—4—ethoxyphenyl]—2—methyl-
1—(2-methoxy—4,5—methylenedioxy)propenone
E—3—[3—(N,N—dimethylamino)—4—ethoxyphenyl]—2—ethyl—1—
25 (2—methoxy—4,5—methylenedioxy)propenone
E-3-[4-Amino-3-(N,N-dimethylamino) -4-ethoxyphenyl]-2-

propyl—l—(2—methoxy—4,5—methylenedioxy)propenone



"M neral acid" includes proton (H+) -donating m neral products, for exanple
HC1, HBr, H, H 04, HZS, HZSO9, H3P02, H3P09 and HNO3: or species capable
of giving mneral acids by reaction, for exanple A1C13, AIBr3, 5 Snd 4,
"Sid4, Tid9, Fed3 or RuC 3 which may react in a protic solvent such as
wat er according to: Mazb + bH20 ~ a(M (OH) b and/or (MOn (OH) b_2n + nH20]
} + bHZ with a, b and n being whole or A8al stoichionetric coefficients, M
chosen fromthe netals given above as 10 exanples, and Z is a hal ogen. In
the text hereinbel ow, the products corresponding to Forrmula (I) wll be

represent ed By 3t [ferREHao3or (A Ny dime tihy 1aFiise ) ad -ied hogypheay li-2r a phenyl
substituted wth n t hoxy .groups, it being 15 understoqd that n takes the
value 2, 3 or(14'%%%%5%d%iﬂe&?od‘fy"ﬁhé'ﬁgt%@%n&rd&t?ﬁé’)6n t he phenyl
is as defined %pove. The chal cones of general forrmula (1) X\ / I \ Rl
(Ove)n ~R2 2859FPSATEh X represents an oxygen atom Y is other than a

hal t ' Id m
vt Sonant g e b Sl b

representing an a y coupli ng be

aromati ¢ ket one Qfy AR« i J dridnle iN Which Y is other than a hal ogen
atom 25 and an argﬁgiic §1d Rgﬁgﬁhf general formula (l111) under the

condi tions descid (®hniihol-4-Methdi@Ren 1923 -b3dmo-1=8 2188 hokRi—s coupling

is followed by reduction of the nitro radical to an am no radical according

to schenme (1)4,H-dthylenedioxy)propenone
E-3-(3-Amino-4-methoxyphenyl]-2-methyl-1-(2-methoxy-
4,5-ethylenedioxy)propenone

10 E-3-(3-Amino-4-methoxyphenyl]-2-ethyl-1-(2-methoxy-
4,5~ethylenedioxy)propenone
E-3-(3-Amino-4-methoxyphenyl]-2-propyl-1-(2-methoxy-
4,5-ethylenedioxy) propenone
E-3-(3-Amino-4-methoxyphenyl]-2-(l-methylethyl) -

15 1-(2-methoxy-4, 5-ethylenedioxy)propenone
E-3-(3-Amino-4-ethoxyphenyl]-2-chloro~-1~(2-methoxy-
4,5-ethylenedioxy)propenone
E-3-(3-Amino-4~ethoxyphenyl]-2-bromo-1-(2-methoxy-
4,5-ethylenedioxy)propenone

20 E-3-(3-Amino-4-ethoxyphenyl]-2-methyl-1-(2-methoxy-
4,5-ethylenedioxy) propencne
E-3-(3-Amino-4-ethoxyphenyl]-2-ethyl-1-(2-methoxy-
4,5-ethylenedioxy) propenone
E-3-(3-Amino-4-ethoxyphenyl] -2-propyl-1-(2-methoxy-

25 4,5-ethylenedioxy)propenone
E-3-(3-Amino-4-ethoxyphenyl]-2-(1l-methylethyl) -

1-(2-methoxy-4,5-ethylenedioxy)propenone



\ +H\ R eoupllnp\ / \ RL (OB)Nn /T Y Il [/ -- 1O®)N Y ~ ~~/ ""%"'R2
() (r11) R = NHBot, NOz; R = Me. Et. Owe, OEt, SMe. NMe; (1) or R-'s
NHBOC, NOy; R, s Me, EI, Owe, CEl, $MC. NMe~ reduction or dsprotectfon .\
RL R =NHa, R =M, E, Ow, O, SMe, NME, (OWe)n or R- ~ NHS; R = Me.
Et. Owe) OEt, SMe, NMe; ~ Y I ~ R2 (1) 5 Scheme (1) The process is
general ly perfornmed in apparatus of SoxhP et type at the reflux point of an
al cohol, such as ethanol, in the presence of 10 piperidine, acetic acid and

[ [ h h | i bet t he ket f

gener al for miT 4 (FT1iRg Bhd Val GBRBERE2eRE) RhePY LiEa S ﬁBF?o—ﬁayeafgﬁ 83
i ] Lcal in.which. the nitro radical is replace
igr&;?ﬂ gﬁta2$32—?§§?g§&§4Vsifghgﬁgg%g%§g8?PﬁgpepﬁgecoupIing may al so be

carried out EL@h[%hﬁm&ﬁqua“NR&‘ﬁgggghg§9&§§82F5%§x??¥2959%% ted form of

the aromatic amine function, $uc mting exanpl e,

tert butyl oxygarba L Q HBe ) 1 k881 6k g6efbnkhe 20 protecting group
on the érona?iébaﬁ¥ﬁgg?3né§§oﬁ ng§e§eséar§?§g gﬁt tinder the conditions

descri bedsi nE-3793Pnaat aet-dveNGOURRet Ay PafidAbs pRREYL LAY e hed by W ey).
In the particula? case of thegﬁeductio% of thepnlt?% radlcaﬁ&to an am no

radical, it is(pesethbgyta,8sethglahytiiexyegeebeasneet hods, for instance
hydrogen 5 in the presence of a catal yst such as 3~ pall adi um on

E-3-[3-Amino-4-(N,N-dimethylamino)phenyl]-2-ethyl-
1-(2-methoxy-4, 5-ethylenedioxy)propenone
E-3-[3-Amino-4-(N,N-dimethylamino)phenyl]-2-propyl-

10 1-(2-methoxy-4,5-ethylenedioxy)propenone
E—3—[3—Amino—4—(N,N—dimethylamino)phenyl]—2—(l-methyl—
ethyl)-1-(2-methoxy-4, 5-ethylenedioxy)propenone
E—3—(4—Amino-3—methoxyphenyl)—2—chloro—1—(2—methoxy—
4, 5-ethylenedioxy)propenone

15 E—3—(4—Amino—3—methoxyphenyl)—2—bromo-l-(2—methoxy—
4,5-ethylenedioxy)propenone
E—3—(4—Amino—3-methoxyphenyl)—2—methyl—1—(2—methoxy—
4,5-ethylenedioxy)propenone
E—3—(4—Amino-3—methoxyphenyl)—2—ethyl—1—(2—methoxy—

20 4,5-ethylenedioxy)propenone
E—3—(4—Amino—3-methoxyphenyl)—2—propyl—l—(2—methoxy—
4, 5-ethylenedioxy)propenone
E—3—(4—Amino—3—methoxyphenyl)—2—(1-methylethyl)—
1—(2—methoxy—4,5—ethylenedioxy)propenone

25 E—3—(4—Amino—3—ethoxyphenyl)—2—chloro—1—(2—methoxy—
4,5-ethylenedioxy)propenone
E—3-(4—Amino—3—ethoxyphenyl)—2-bromo—1—(2—methoxy—

4,5-ethylenedioxy)propenone



‘charcoal, or chemical reduction, for instance iron in the presence of
hydrochl oric acid or stannous chloride. The aromatic al dehydes of general
formula (I111) are either commercially available or previously 10 descri bed
in the literature. The aromati c ketones of general forrmula (I1) are
described in the literature and general# prepared fromthe correspondi ng
aromati ¢ al dehydes whi ch are conmerci al avai |l abl e. When Y represents an
optionally 15 substituted al kyl or aral kyl radical, the process is

d t f or ned ti t | d d it i tabl h
o ganomar o T Fe3P s ahtRor oY ehRRRVED oy S 2 RERIRE - D dyRethbbRe) Y hue -

bt ai ned d Lol ' inJ. Med. Ch , 1990, 33, 194s.
gOtShgﬁ Yupegpgggﬁpggggégﬁgg§§§?8§ébgggy:gte or carboighide radical, it is

e X R e

condi tions descri In Synl al cones of “general

formula (1) ¥,%5-bthyRineEVBkY)prbpedore/ Y V 'Rz 80 in which X represents
an oxygen atom Y répresents a haPogen atom preferably a brom ne or

chlorine @t ogpr3and-amiRd-3rdthRéxgpReddfl) pedpaspghore (pi-nBtRIx9F R2
representing an am no, may be prepared by addition of

4,5-ethylenedioxy)propenone
E-3-(4-Amino-3-ethoxyphenyl)-2-(l-methylethyl) -
1-(2-methoxy-4, 5-ethylenedioxy) propenone
E-3-[4-Amino-3- (N,N-dimethylamino)phenyl]-2-chloro-

10 1-(2-methoxy-4,5-ethylenedioxy)propenone
E-3-[4-Amino-3- (N,N-dimethylamino)phenyl]-2-bromo-
1-(2-methoxy-4, 5-ethylenedioxy)propenone
E-3-[4~-Amino-3- (N,N-dimethylamino)phenyl]-2-methyl-
1- (2-methoxy-4, 5-ethylenedioxy)procpenone

15 E-3-[4-Amino-3-(N,N-dimethylamino)phenyl]-2-ethyl-
1- (2-methoxy-4,5-ethylenedioxy) propenone
E-3-[4-Amino-3- (N,N-dimethylamino)phenyl]-2-propyl-
1- (2-methoxy-4, 5-ethylenedioxy)propenone
E-3-[4-Amino-3- (N,N-dimethylamino)phenyl]-2-(1l-methyl-

20 ethyl)-1-(2-methoxy-4,5-ethylenedioxy)propenone
E-3-[3-(N,N-Dimethylamino)-4-methoxyphenyl]-2-chloro-
1- (2-methoxy-4, 5-ethylenedioxy)propencne
E-3-{3-(N,N-Dimethylamino)-4-methoxyphenyl]-2-bromo-
1- (2-methoxy-4, 5-ethylenedioxy)propenone

25 E-3-[3-(N,N-Dimethylamino)-4-methoxyphenyl]-2-methyl-
1- (2-methoxy-4, 5-ethylenedioxy)propenone
E-3-[3-(N,N-Dimethylamino) ~4-methoxyphenyl] -2-ethyl-

1-(2-methoxy-4, 5-ethylenedioxy)propenone



5 hal ogen foll owed by dehydrohal ogenation of a chal cone in which Y
represents a hydrogen atom according to scheme (IT). It is particularly
advant ageous to performthis addition-elimnation sequence on a protected
formof the am no radical, such as the nitro or NHBoc 10 radical, and then
to reduce or deprotect. O 1 ~ addH on og haloysn OR 2 ollmnation of
hydnc|dw/~~\/~R~(ove)n~(ove? ~/ Has | /| R? R = NHBoC.
NO2; R2 = Me, Et, Owe. OEt, SMe, NMe2 or = NHBoc NO2; R = Me, Et,

ok G S Wepcutuc o, oSBT By oL ot i} 1 1 -
L b .
chl orine. i S oBaebl 7 (41 AacautorhORvERpURLTAE Bﬁﬂéﬁgiiaﬁ’  arof orm or

car bon tetraEhBOV['4d&n@hoaﬂ—‘%g?ﬁr-BEHé€h9fLaﬁ§f13’?e@ Hee gpﬁen 2

dehydr ohal ogenation is generally carried out in a so

di chl or onet han¢linethglptRyence-op- ﬁgt§5g9nqpsoétﬂymgﬁgL base, for i nstance
triethylam ne, sodium 20 hydroxi de or potassium carbonate, at a tenperature

of 81 bét wdeox@paodehbrerefl ux point of the reaction nmedium The

chal cones of general formula (1)
E-3-[3-(N,N-Dimethylamino)-4-ethoxyphenyl]-2-chloro-
1-(2-methoxy-4, 5~ethylenedioxy)propenone
E-3-[3-(N,N-Dimethylamino) -4-ethoxyphenyl]-2-bromo-
1-(2-methoxy-4,5-ethylenedioxy)propenone

10 E—3—[3—(N,N—Dimethylamino)—4—ethoxyphenyl]—2—methyl—
1-(2-methoxy-4, 5-ethylenedioxy)propenone
E—3—[3—(N,N—Dimethylamino)-4—ethoxyphenyl]—2—ethyl—
1-(2-methoxy-4, 5~ethylenedioxy)propenone
E—3—[4—Amino—3—(N,N—dimethylamino)—4—ethoxyphenyl]—

15 2—propyl—1—(2—methoxy—4,5—ethylenedioxy)propenone
E—3—[4—Amino—3—(N,N—dimethylamino)—4—ethoxyphenyl]—
2—(1—methylethyl)—1-(2-methoxy—4,5—ethylene—
dioxy)propenone
2-Aminoacetic acid {2-methoxy-5-[2-methyl-3-oxo-3-

20 (3,4,5-trimethoxyphenyl)propenyl]phenyl}amide
2-Aminopropanoic acid {2-methoxy-5-[2-methyl-3-ox0-3-
(3,4,5-trimethoxyphenyl)propenyl]phenyl}amide
2-Amino-5-guanidinopentanoic acid {2-methoxy-5-[2-
methyl—3-oxo—3—(3,4,5—trimethoxypheny1)propenyl]—

25 phenyl}amide
2-Aminosuccinamic acid {2-methoxy-5-[2-methyl-3-oxo-3-

(3,4,5-trimethoxyphenyl)propenyl]phenyl}amide




"X\ / ~\ RL (OW)n ~R2 5 in which X represents an oxygen atom Y is other
than a hal ogen atomand n, Rl and RZ are defined as above with Rl or Rz
representing an amino radical, may also be prepared by nucl eophilic

“di spl acenent of a product of general fornula (I) in which Y represents a
hal ogen 10 atom preferably a brom ne a%8n1 In this case, it is

advant ageous to protect the ketone functron beforehand according to the
gener al schene (I'11): proteetlon of the kHone Z nuoIeophIIIc dbplaoanant

M O T ERRRRBLRE e oB L R R IR 8By Bkt | LR
R oy T g, o T
e " oS ey g Ry sy 1 38 The chel ones
methyl-3-o0xo0-3-(3, 4, 5-trimethoxyphenyl)propenyl]-
5 phenyl}amide
2-Aminoglutamic acid {2—methoxy—5—[2—methyi-3—oxo—3—
(3,4,5-trimethoxyphenyl) propenyl]phenyl }amide
2-Amino-3-methylpentancic acid {2-methoxy-5-[2-methyl-
3-ox0-3-(3,4,5-trimethoxyphenyl)propenyl]phenyl }amide

10 2,6-Diaminocaproic acid {2-methoxy-5-[2-methyl-3-oxo-3-
(3,4,5-trimethoxyphenyl)propenyl]phenyl }amide
2-Amino-4-methylthiobutanoic acid {2-methoxy-5-[2-
methyl-3-ox0-3-(3,4,5-trimethoxyphényl)propenyl] -
phenyl}amide

15 2-Aminocaproic acid {2-methoxy-5-[2-methyl-3-oxo-3-

(3,4, 5-trimethoxyphenyl)propenyl]phenyl}amide
2-Amino-3-phenylpropanoic acid {2-methoxy-5-[2-methyl-
3-ox0-3-(3,4,5-trimethoxyphenyl)propenyl]phenyl }amide
Pyrrolidine-2-carboxylic acid {2-methoxy-5-[2-methyl-3-

20 oxo-3-(3,4,5-trimethoxyphenyl)propenyl] phenyl}amide
2-Amino-3-hydroxypropanoic acid {2-methoxy-5-[2-methyl-
3—oxo—3—(3,4,5—trimethoxyphenyl)propenyl]phenyl}amide
2-Amino-3-hydroxybutanocic acid {2-methoxy-5-[2-methyl-
3—oxo—3—(3,4,5-trimethoxyphenyl)propenyl]phenyl}amide

25 2-Amino-3-(1-H-indol-5-yl)propanoic acid {2-methoxy-5-
[2—methyl—3—oxo—3—(3,4,5—trimethoxyphenyl)propenyl]—

phenyl }amide



in which X represents an oxygen atom Y represents a substituted nmethylene
radical and n, Rl and R2 are defined as above with Rl or R2 representing an
am no radical, may also be prepared by nucleophilic 5 displacenent of a
product of general formula (1) in mhich Y represents a brononethyl radical,
under the conditions described in J. g Chem, 1967, 3830, according to
the general schene (1V): ~ ) free-radic f brominatlon (CH2 Br) RR 2)

nucl eophl lic displacenment with Nu- \ / \ RL\ / \ (OVMeN-/ f (OV~/ Nu

oBos. Noz ! RrahrR8a- N n By Bhery Foutpanqiee b Byl 2 PRk hERY =52 Z~
vl Ohﬁétz' o) 2Bhe¥niath Mol S, 1 bt kB een BBt /I8 OB

I Schemesphbhl) jangdak! V) illustrate, in a nonlimting manner, methods
#oy)nndlfylng thg gubstltuents Y on a prefornmed chal cone, it being possible

for any othe2—Aﬁihedzkm@ﬁﬁylﬁuthﬁéﬁcsgbhhefzLﬁe%ﬁokpesaﬁE e P§1u§ed to
nodi fy said substituent Y. The chal cones of general “fornul a E
5 oxo-3-(3,4,5- -trimethoxyphenyl)propenyl]phenyl}amide
2- (N-methylamino)acetic acid {2-methoxy-5-[2-methyl-3-
0xo-3- (3,4, 5-trimethoxyphenyl)propenyl]phenyl}amide
2-Amino-5-[3-(1l-nitroguanidino) ]pentanoic acid {2-
methoxy—5—[2—methyl—3—oxo-3—(3,4,5—trimethoxyphenyl)—

10 propenyl]lphenyl}lamide
1-Methylpyrrolidine-2-carboxylic acid {2-methoxy-5-[2-
methyl—3—oxo-3-(3,4,5-trimethoxyphenyl)propenyl]—
phenyl }amide
E-2-Methyl-3-(1-H-indol-5-yl1)-1-(3,4, 5-trimethoxy-

15 phenyl)propenone
E—2—Methyl—3—(1-methyl—1—H—indol—5-yl)—1—(3,4,5-
trimethoxyphenyl)propenone;
E—2-Methyl—3—(2,3-dihydro—l—H—indol—5—yl)-1—(3,4,5—
trimethoxyphenyl)propenone

20 E-2-Methyl—3—(1—methyl—2,3—dihydro—1—H—indol—5—yl)—1—
(3,4, 5-trimethoxyphenyl)propenone;
E-2—Methyl-3—(l—hydroxymethyl—1-H-indol—5-yl)—1—(3,4,5—
trimethoxyphenyl)propenone
E—2—Methyl—3—(l—hydroxyethyl—1—H-indol—5-yl)—1—(3,4,5—

25 trimethoxyphenyl)propenone
E—2-Methyl—3—(1—methoxymethyl—1—H—indol-5—yl)—1—(3,4,5—

trimethoxyphenyl)propenone



‘il ~R- (Ov)n/ Y ~R2 in which X represents a radical NFNOR3 and Y, n, Rl
and R2 are defined as above with RL or R2 representing an 83 am no, may
be prepared by the action of a hydroxylam ne on a product of general
“formula (1) in which X represents an oxygen atom according to schene (V):
\'/ VR (OW)n/ Y/ (1) RB N~ ZNOR3 ~RL\ / \ .--~ (OW)n
(reduct!onl deprotectlion) / Y/ R2 R~ = RPBoc, NOz, NHz; RZ = Me, Et, OW,
OEt, SMe, NMe2 or R2 = NHBoc, NO2, NHZ; R~ = Me, Et, OWe, OEt, SMe, Nwez 5
Schene (V) It is %ggfrstoo t hat _the present, invention also relates to
g

prodrugs, i nSp#tiedvar 3d lnddeN-sgmetihy Lerdaogsdylor lrRs iedalcdies of
gener al forn%h%-ﬁth3¥4j58¥£;%g%ygxyphenyl)propenone

E-2-Methyl-3-(1-(N,N-dimethylaminopropyl)-1-H-indol-5-
yl)-1-(3,4,5-trimethoxyphenyl) propenone
5 E-2-Methyl-3-[l1-(2-pyrrolidinoethyl)-1-H-indol-5-yl]-1-
(3,4,5-trimethoxyphenyl) propenone
2-Aminoacetic acid {2-methoxy-5-[2-methyl-3-oxo0-3-(2,5-
dimethoxyphenyl)propenyl]phenyl}amide
2—Aminopropanoic acid {2-methoxy-5-[2~-methyl-3-oxo-3-
10 (2,5-dimethoxyphenyl)propenyl]phenyl}amide
2-Amino-5-guanidinopentanoic acid {2-methoxy-5-[2-
methyl-3-oxo-3-(2,5-dimethoxyphenyl) propenyl]phenyl}-
amide
2-Aminosuccinamic acid {2-methoxy-5-[2-methyl-3-oxo-3-
15 (2,5-dimethoxyphenyl)propenyl]phenyl}amide
2-Aminosuccinic acid {2-methoxy-5-[2-methyl-3-oxo-3-
(2, 5-dimethoxyphenyl)propenyl]phenyl}amide
2-Amino-3-mercaptopropanoic acid {2-methoxy-5-[2-
methyl-3-oxo-3-(2,5-dimethoxyphenyl) propenyl]phenyl}-
20 amide
2-Aminoglutamic acid {2-methoxy-5-[2-methyl-3-oxo-3-
(2,5-dimethoxyphenyl)propenyl]phenyl}amide
2-Amino-3-methylpentanoic acid {2-methoxy-5-[2-methyl-
3-0x0-3- (2, 5-dimethoxyphenyl)propenyl]phenyl }amide
25 2,6-Diaminocaproic acid {2-methoxy-5-[2-methyl-3-oxo-3-

(2, 5-dimethoxyphenyl) propenyl]phenyl}amide



~ in which X represents an oxygen atomor a radical NOR3, and Y, n,
ég aﬁg kg are defineg as above with Rl or RZ representing a cleavable
derivative of the ami no radical. Anpng the cleavable derivatives of the 15
amno radical, the ones nore particularly intended are amno acid _
derivatives which may be prepared by_cog&llng of peptide type between (i) a
product of general fornmula (I) in which represents an oxygen atomor a

[ [ ich Y, n, RL and RZ are defined as above with Rl or
et g o a natural or nodified am no

Rz'repggf?2;gPﬁmaﬁnag%gggé§§88?8PH?aﬂfﬁﬁ ?ﬁédeigeBFFBHXUr Srild-car boxyl i c

acid

i when the am no
function, acgekfiyN03tgxschens gVh)mel pg, un erstoodl t n :
5 acid is pa?gFaF|y3p?g?egte hemsoho?Vh ngl?8FP8§B§"%9F§;géﬁrgtec;lgn/
step: am no amideR~ AACIO OH ~ / ~Rs ICNb)n \ - ) j
%YL

2-Aminocaproic acid {2-methoxy-5-[2-methyl-3-oxo-3-

5 (2,5—dimethoxyphenyl)propenyl]phenyl}amide
2-Amino-3~-phenylpropanocic acid {2-methoxy-5~[2-methyl-
3-oxo~3-(2,5—dimethoxyphenyl)propenyl]phenyl}amide
Pyrrolidine-2-carboxylic acid {2-methoxy-5-[2-methyl-3-
oxo—3—(2,5—dimethoxyphenyl)propenyl]phenyl}amide

10 2-Amino-3-hydroxypropanocic acid {2-methoxy-5-[2-methyl-
3—oxo—3-(2,5—dimethoxyphenyl)propenyl]phenyl}amide
2-Amino-3-hydroxybutanoic acid {2-methoxy-5-[2-methyl-
3—oxo—3—(2,5—dimethoxyphenyl)propenyl]phenyl}amide
2—Amino—3—(l—H;indol—S—yl)propanoic acid {2-methoxy-5-

15 [2—methyl—3—oxo—3—(2,5—dimethoxyphenyl)propenyl]—
phenyl}amide
2—Amino—3-(4—hydroxyphenyl)propanoic acid {2-methoxy-5-
[2—methyl—3—oxo-3-(2,5-dimethoxyphenyl)propenyl]—
phenyl}amide

20 2—Amino—2—methylbutanoic—{2—methoxy-5—[2—methyl—3—oxo—
3—(2,5—dimethoxyphenyl)propenyl]phenyl}amide
2-(N-Methylamino)acetic acid {2-methoxy-5-[2-methyl-3-
oxo—3—(2,5—dimethoxypheny1)propenyl]phenyl}amide
2—Amino—5-[3—(1—nitroguanidino)—]—pentanoic acid {2-

25 methoxy—5—[2—methyl—3—oxo-3—(2,5—dimethoxyphenyl)—

propenyl]lphenyl}amide



"R2 I deprotecnon) , R II> (I) R = NH7; R = Me. Et, Ove. CEt. SMe, NME, R
= NHCO-AA R7 = Me. Et, Owe, CEt, SMe, NMe or R = NHS; R = Me, Et. OwWe.
OCEt. SMe. NME; or R = NHC(OyIP,; R = Me. Et, Owe, OEt, SMe. NMWe; Schene
(M) The coupling of peptide type is carried out 10 under standard
conditions, in an organic solvent, such_as dichloronethane, in the presence
of a coupling and/or activating agent siéh as, by way of nonlimting
exanpl e, the EDCI/HOHT mi xture. The exanples mhich foll ow are given by way
of 15 illustration qQf the_invention.

E- 3- ( 3- Ami no-ZMedad: Fyﬂﬁéé9ﬁ¥n§-@eFﬁ§P°§U§1§ Bcﬂﬂlﬁﬁfﬁ@%?ﬁﬁ&a?FﬂSroEanona
20 S 1. 2.2 3, t th
prepgfgd accBF%%ﬁ@“@oO& ﬁ (2Wé6g28ﬁ3ﬁ¥§ypﬂég§gég %g§5§} Wg6§¥lq? 85eg of

3-nitro-4- net.hq: benzaldehyde 2 mL of piperidine and 1 nL of acetic acid
in 20 nL of e anol are successively added to a 25 nL three-necked flask on

whi ch is mourledya tsQxyhizet 1l ll%ﬁoi-w-w 31-m9), %Qﬂ'lﬂq'é ﬁ'o?z ﬁenyﬁ -medi um i s

refluxed for 48 hours. After cooll ng, the reaction |un1 ncentrat ed
under reducegridReyNee and then taken up in 100 ni of et hyl acetate, and
t he organi c phase is washed wth water, dried over magnesium sul fate and 10

concent r at ed pH268e thgd+@ed 1 siyle.1 -Hre nelolde -gnoduct(2, 5-
dimethoxyphenyl) propenone;
E-2-Methyl-3-(2,3-dihydro-1-H-indol-5-yl)-1~(2,5-
dimethoxyphenyl) propenone

10 E-2-Methyl-3-(l-methyl-2,3-dihydro-1-H-indol-5-yl)-1-
(2, 5-dimethoxyphenyl) propenone;
E-2-Methyl-3-(1-hydroxymethyl-1-H-indol-5-yl)-1-(2,5-
dimethoxyphenyl) propenone
E-2-Methyl-3-(l-hydroxyethyl-1-H-indol-5-yl)-1-(2,5-

15 dimethoxyphenyl)propenone
E-2-Methyl-3-(l1-methoxymethyl-1-H-indol-5~yl)-1-(2,5-
dimethoxyphenyl) propenone
E-2-Methyl-3-(1-(N,N-dimethylaminoethyl)-1-H-indol-5-
yl)-1-(2,5-dimethoxyphenyl)propenone

20 E-2-Methyl-3-(1-(N,N-dimethylaminopropyl)-1-H-indol-5-
yl)-1-(2,5-dimethoxyphenyl) propenone
E-2-Methyl-3-[1~(2-pyrrolidinoethyl)-1-H~-indol-5-yl1]-1-
(2,5-dimethoxyphenyl) propenone
2-Aminoacetic acid {2-methoxy-5-[2-methyl-3-oxo-3-(3-

25 ethoxy-4,5-methylenedioxyphenyl)propenyl]phenyl}amide
2-Aminopropanoic acid {2-methoxy-5-[2-methyl-3-oxo-3-
(3-methoxy-4, 5-methylenedioxyphenyl)propenyl]phenyl}-

amide



is purified by flash chromatography on silica gel (70-230 nesh), eluting
with a mxture of cycl ohexane and ethyl acetate (80/20 by volune). 2 g of

E- 3- (3ni tro- 4- met hoxyphenyl ) - 2- net hyl - 1- (3, 4, 5-tri nmet hoxy 15
phenyl ) propenone are thus obtained, containing about 5~ of the Z isomer, in
the formof a yellow solid with a neltigg poi nt of between 45 and 50C. Step
2: 485 ny of

3-(3-nitro-4-nmet hoxyphenyl)-2-net hyl 1- (3, 4, 5-tri met hoxyphenyl ) pr openone,

cthanol and 3. Bnaio0P aar ordiAoRasahB1E, A58, (B RURRBRTLS RS mture 1o
brought to rﬁE£H§1a@d0902§-Wbrﬁétﬁgig?gg5§ﬁ§¥8ph8n8§§ﬂfkgggﬁggéédded,

foll owed by portionw se addition o ron 25 refl ux
i's maintai negdrbpeng?) phBHyeFamfdet he M xture is then cooled. After addition
of 2 g of potassium carbonate, the insoluble materials are filtered and

washed with 2-ninim6sdbcihaflicehBanol 2-nbtRbxy-86 [80REPA}1aBLRY LRE
filtrates under reduced pressure, the residﬁg is[taken gp ?n8g8 ?L of wat er

and extra6tedBmméthxyLnﬁs—ﬁ@tﬁ&léﬁeﬂibxypaéﬁya§ﬁroﬁéﬁygfghgﬂ9g}organic
phases are washed with water, dried over 5 nmagnesium sulfate and
concent r at edamhder reduced pressure. The orange-col ored residue thus
obtained is Eurified by flash chromatography on silica gel (70-230 nesh),
el uti ng wit h2aARiResvecsnigyarbfiekanmebhdxyt byl 2amethye-876k303by3vol une).
0.35 g of pure E-3-(3-am no 10 )

4- met hoxypheR§Hyo3Y gt hyhetbybenedieoxypbenpkyphepenyl ppbespbhamiget hus
obtained in %gﬁmfornﬁof a pale Xellomnpomder, t he characteristics of which
are as fol | o ™I PAEP TTRECHRF AR L PRRRPEF) aCid1pe-mether¥ndal 2anal ysis: ~C =

67.26: ~Hy= o~N =3.97,.15 anpl : ,
E-3-(4-Ag?n&§§é§%%ﬁ%a3% éi&i?Tﬁgﬁﬁ?ggT§1€3TQF%Y%?Pﬁ@%%ﬁ&?ﬁﬁ%&%?7propanone
Step 1. Worki i xanple 1, but starting 20 with 2.24 g of
1-(3,4,5-trh%£§%%§§%ﬂgﬁél %ﬁ%g%ﬁgne and 1.81 g of

£ pLire; o Ttbereatal de et 75 enbypt banalogent sl alog oo

pi peridine and 1 of acetic aci uxi after

T T e Ty S RSy L 2 BShari (a7 RERL © 1 1o

2-Amino-3-methylpentanoic acid {2~methoxy-5-[2-methyl-

15 3—oxo—3—(3—methoxy—4,5-methylenedioxyphenyl)propenyl]-
phenyl}amide
2, 6-Diaminocaproic acid {2-methoxy-5-[2-methyl-3-oxo-3-
(3—methoxy—4,5—methylenedioxyphenyl)propenyl]phenyl}-
amide

20 2-Amino-4-methylthiobutanoic acid {2-methoxy-5-[2-
methyl—3-oxo-3—(3—methoxy—4,5—methylenedioxyphenyl)—
propenyl]phenyl}amide
2-Aminocaproic acid {2-methoxy-5~[2-methyl-3-oxo0-3-(3-
methoxy-4,5—methylenedioxyphenyl)propenyl]phenyl}amide

25 2-Amino-3-phenylpropanoic acid {2-methoxy-5-[2-methyl-
3-oxo—3—(3—methoxy—4,5-methylenedioxyphenyl)propenyl]—
phenyl }amide



87 ethyl acetate (80/20 by volunme), 0.7 g of
E- 3-(4-ni tro3- nmet hoxyphenyl )-2-nmet hyl -1-(3, 4, 5-tri met hoxyphenyl ) pr openone
free of Z isomer is obtained in the formof a very viscous yellowoil. 5
Step 2: Working as in step 2 of exanple 1, but starting with 700 ng of
3-(4-nitro-3-nmet hoxyphenyl)-2-nmethyl -1(3, 4, 5-tri nmet hoxyphenyl ) propenone and
3.09 g of iron, and after purification é? flash chromat ography on silica
gel (70-230 nesh) eluting with a m xture of 10 cycl ohexane and et hyl
acetate (70/30 by volune), 0.55 of pure

- 3- (4- ani no- #%W’%’ﬁa)ri?-’ﬁg&lﬁy aci@s (2 -Jethoryrrodyp e iMsopenone
is obtained in the formaof a pale yellqw powder, .the . characteristics of
whi ch are as ¥4 I%gvés:P nh.eg%-o I ,iSnérX%&yﬁ.ten(elg&ﬂxgp)he_nyll &EPERYEnt al

anal ysis: ~C. 3z o~H = 6.68: ~N = 3.93. Exanple 3:
E-3-(3-Aninogiﬁﬁg#i%a%ﬁanyl)-2-nethy|-1(2,5-dinethoxyphenyl)propenone
hydr ochl or i de 2 - T 3R SHER rbp W NG 136 (ioLrel8R <l 8- g1l but
%@(2,@5 B hoxypheny!' xy 8- (S0 5ot
eh

starting with 3.8 g of i met hoxyphenyl) propenone an

3- ni tro- 4-gretHerdanz@-deitHis Y- , 65-ndt i3l 2l Ry pheiMyal) i —of

pi peridine and 2 nL of 88 acetic acid, by refluxing for 96 hours, and
after purifi gdroyl famifdeash chronat ography on silica gel (70-230 nesh)
eluting with a mxture of cycl ohexane and ethyl acetate (80/20 by vol une),
foll owed by % -Pecimest3adHyidzat-yiutfarand serdb [dy2-retdicadye-, 5 -0.23- ng thfy 1 -

E- 3- (3-ni tro- 4- met hoxyphenyl ) - 2- et hyl - 1- (2, 5- di met hoxyphenyl ) pr openone
free of Z i s@m@xo-i3% Gt thakyi-t tSreneftdryrhente dialx yphieryyls redapemsiltli-ng at
104C. Step 2: Wrking as in step 2 of exanple 1, but starting 10 with 280
ng of 3-(3- nikhea YA ddtisyphenyl ) - 2- met hyl - 1 (2, 5- di met hoxyphenyl ) pr openone
and 1.03 of _iron, and after purification in the formof the hydrochloride
recryst aljlgq z@d‘%%?ﬁ]ﬂlﬁﬁé‘c&l'éWéﬁmpr%%lé{ RAALet{femethoRy$of pure

E&g;égh?gi?gg'jggéﬁyﬁdgygygggl%3y%égﬂg¥0¥ﬁ%ﬁg%éiﬁyfgﬂgy%g&gngnyl)prOpenone

phenyl)propenyl]phenyl }amide
2-Amino-3- (4-hydroxyphenyl)propanoic acid {2-methoxy-5-
[2-methyl-3-0oxo0-3-(3-methoxy-4, 5-methylenedioxy-

15 phenyl)propenyl]phenyl}amide
2-Amino-2-methylbutanoic acid {2-methoxy-5-[2-methyl-3-
oxo-3- (3-methoxy-4, 5-methylenedioxyphenyl)propenyl] -
phenyl}amide
2- (N-Methylamino)acetic acid {2-methoxy-5-[2-methyl-3-

20 oxo-3-(3-methoxy-4, 5-methylenedioxyphenyl)propenyl] -
phenyl}amide
2-Amino-5-[3-(l-nitroguanidino) Jpentanoic acid {2-
methoxy-5-[2-methyl-3-oxo-3- (3-methoxy-4, 5-
methylenedioxyphenyl)propenyl]phenyl}amide

25 1-Methylpyrrolidine-2-carboxylic acid {2-methoxy-5-[2-
methyl-3-0x0-3-(3-methoxy-4,5-methylenedioxyphenyl) -
propenyllphenyllamide



is obtained in the formof pale yellow crystals, the characteristics of
which are as follows: - nelting point (Kofler) - 178C - el enental anal ysis:
~C = 62.47; ~H=6.01: ~N = 3.77: 20 ~C1 = 9.14. Exanple 4:

E- 3- ( 3- Am no- 4- net hoxyphenyl ) - 2- bronol- (3, 4, 5-tri mat hoxypheayl ) pr openoae O
O\ / /| Br ~ OO 89 Step 1: Wrking as in step 1 of exanple 1, but
starting with 3.8 g of 3,4,5-trinethoxyé@etophenone and 3.44 g of

3-ni tro-4-net hoxybenzal dehyde in 95 nL of methanol containing 2.37 nlL of

di hydr ox [ t.5 t t : d aft ificati
by 11/ash chr BTt UGEATNy N 151 BOgE Y30 430 TBEKT SBMaAr 8g with a m xture
f | oh I t at 80/ 20 b I , 6.27 f
E—S?zg-ﬁi??gﬁ%Fgggﬁ§%§é95§§ﬁf%y?§%5939PPP%EYEOESE%enyI)prgpgnone free of Z
[ , 10 hoedain,t m.of. @ vi scqus - yell il St 2: 500
e s L e ey G A O
di ssol ved in485ahe95ygghgﬁg%g§grgﬂgg)?goggn ?ree-necked flask. 40 ~L of

of Chloroform

bromi ne dissofved in-3 ni ré thén 15 added dropwi se. After

stirring Bor g32RAeEayat 3-qoNBtagRgaRbUley-@ntidht B 1401=l 30 ,ne
di ssolved in 3 nL ofychloroforn1a?e added dPopmﬁse&aid S#if&ﬁ?égl

continued fod,a-hethheenddionyphahyl ppropenpaeat ure. After concentration
under reduced pressure, the residue 20 is purified by flash chronat ography
on silica geE-g7He2B@lrBski)-mekthyilng, 3thhgdroxtuHeintodi-6hko)omst hane and
cycl ohexane (50/50 by volune). 554 ng of
2, 3- di br onp- 33¢BehokB-4, hemAbRypaoadipxypBeays) propehboryphenyl ) pr opanone
are thus obtained, 25 the characteristic of which is as follows: - nass
spect rum ( El FDeryeihyl-8341-kydpogymesBydgloH-indol-5-y1) -1~ (3-
2, 3-di br -3-(3-nitro-4-net hoxyphenyl)-1-(3,4,5-trinmethoxyphenyl) propanone
are 88D meghoxy-4,5—methyle%gdio¥y£hen§l)propenone yP yl)prop
E—2—Methyl—3—(1—hydroxyethy1—1—H—indol—5—yl)—1—(3—
methoxy-4, 5-methylenedioxyphenyl)propencne
E—2—Methyl—3—(1—methoxymethyl—1—H—indol—5—yl)—1-(3-
methoxy-4, 5-methylenedioxyphenyl)propenone
15 E-2-Methyl-3-(1-(N,N-dimethylaminoethyl)-1-H-indol-5-
yl)-l—(3—methoxy—4,5—methylenedioxyphenyl)propenone
E-2-Methyl-3-(1-(N,N-dimethylaminopropyl)-1-H-indol-5-
yl)—1—(3—methoxy—4,5—methylenedioxyphenyl)propenone
E—2-Methyl—3—[1—(2—pyrrolidinoethyl)—1—H—indol—5—yl]—1—
20 (3-methoxy-4, 5-methylenedioxyphenyl)propenone
Products according to the invention will
preferably be chosen from:
E-3-(3-Amino-4-methoxyphenyl)-2-methyl-1-(3, 4, 5-
trimethoxyphenyl)propenone;
25 E-3-(4—Amino—3-methoxyphenyl)-2—methyl—1—(3,4,5-
trimethoxyphenyl)propenone;

E—3—(3—Amino—4—methoxyphenyl)—2—methyl—1—(2,5-

dimethoxyphenyl)propenone hydrochloride;



"90 dissolved in 6 nL of dichloromethane dried over 4~ nol ecul ar sieves, in
a 10 nL three-necked flask, followed by addition of 81 ~L of anhydrous
‘triethylamne, and the mxture is stirred at room5 tenperature for 24
hours. A further 40 ~L of anhydrous triethylam ne are then added and the
mxture is stirred for a further 72 hours at roomtenperature. After
addition of 5 nmL of distilled water, thélorganic phase is separated out by
settling of the phases, washed with 10 twice 5 nL of water, dried over
magnesi um sul f at e and concentrated under. reduced pressure. 116 ng of

E- 2- br ono- 3- @?%ﬂQ%w?m@qﬁQQﬂﬂﬁﬁﬂﬂﬁﬁﬂgeﬂwkk?ZrhﬁQWQﬁ%ﬁﬁ&jbﬁbhyI)propenone
are thus obt ned cont ai ni % about 10$ of its Z isoner, which product is
15 used mﬁtho AP ﬁfl&ﬁﬁ%ﬂ?Q%fthe rest of the synthesis. Step 4:
67.2 nmg of

E- 2- br ono- 3- ( 3- ﬁqgthli %iaﬁ)aﬁnﬂ% %_%H?Q& § Ppﬂngtﬁg&fﬁﬁényl)propenone
are placed i %ﬁﬂﬁﬂﬁi ﬂ?t anol, 167.5 ng of stannous 20

chl ori de, |Hﬁ€i ehy t aréﬁFﬂen added and the mixture is heated
at 80C fors 1 gigunve Af18r3-cOQlHid1g AN djl tﬂ}mﬁdm t -2 dio1Qf5 - WAter,. the pHis
br ought to 8 by aéalefon o@’satu?gie %} rogen carbo Re sol ution
and the resul¢3 ngsnt@lu[rea;ﬂ@(ﬁﬁerrgg gﬁ-gpetdd&g 25 with 5 nL of et hyI
acetate. The organi c phase is masheJ with water, dried over nmagnesium

sul fate and M%WMM«MeMM-Wr&MM@-lehﬂﬁﬂydﬁEPIOdUCt S
purified by flash chromat ography on silica gel 91 (70-230 nmesh) eluting
W th dichIordnnmmﬁnhpxyphehyﬁjpﬁopenoneox1me,

E- 2- br ono- 3- ( 3- am no- 4- et hoxyphenyl ) - 1- (3, 4, 5t ri met hoxyphenyl ) pr openone,
free of the Zh%nﬁﬁﬁhYknir&aniTﬁﬂmﬁﬁhxiamﬂnpaﬂhykﬁﬁkﬁﬂfﬂndni1ﬁ—thfh are

as 5 follows: - chronatography on a silica plate: Rf 0.16 (sol vent:

di chl or orf halme)3. 4:@5@@}%&9&%&6&4ym§ommmmdm@m6@ 5:

E- 2- Met hyl - 1- net hyl i ndol -5-yl)-1(3, 4 5 trlnethoxyphan I)propanoaa 0
0 N ~O The prfé@e;é@ﬁfy &Tﬁr—r@ﬂi%wt&yép ndedmi 1D, - 11m(y arting

1 ot i 1 o B HORTTI B SRR ?ra\i%é” 8?233?2?2&3 L?ng o
ey Y O AL S T
hours. After4,5—methylened10xyphenyl)propenone;

15 E-2-Methyl-3-[1-(2-dimethylaminoethyl)-1-H-indol-5~yl]-
1- (3-methoxy-4, 5-methylenedioxyphenyl)propenone;

(5)-2, 6-Diaminohexanocic acid {2-methoxy-5-[2-methyl-3-
oxo-3-(3,4,5-trimethoxyphenyl) propenyl]lphenyl}amide
dihydrochloride;

20 2-Amino-5-[3-(l-nitroguanidino) ]pentanoic acid {2-
methoxy-5-[2-methyl-3-oxo-3-(3,4,5-trimethoxyphenyl) -
propenyl]phenyl}amide hydrochloride;

Aminoacetic acid {2-methoxy-5-[2-methyl-3-oxo-3-(3,4,5-
trimethoxyphenyl)propenyl]lphenyl}amide hydrochloride

25 (8)-2-Amino-3-hydroxypropanoic acid {2-methoxy-5-[2-
methyl-3-oxo-3-(3,4,5-trimethoxyphenyl)propenyl].
phenyl }amide hydrochloride



20 purification by flash chromatography on silica gel (70 230 nesh),
eluting with a m xture of cycl ohexane and ethyl acetate (80/20 by vol une),
foll owed by recrystallization fromethanol, 2.5 g of pure

E- 2net hyl - 3- (1- et hyl - 1- Hi ndol -5-yl)-1-(3,4,5 25

tri met hoxyphenyl ) propenone are obtai ned Pn the form of 92 pale yellow
crystals, the characteristics of which 8fe as foll ows: - mel ting point
(Kofler) - 136C. - elenental analysis: ~ C=72.52; ~H=6.45. 5 ~ N =

£ 5. eyl 3 PSR S O3 G5 35 o R RO AN R S A i L oY
= h i ! in,ste of .exanple 1, bu

L arting w ?ﬂ‘%@é-%ﬁ&i@%?:?ﬁ,%?r?%iﬂ%%ﬁ?%@agwﬁﬁ85§R§agﬁarad 322 g of

- hyl - 2, 3di I = .dehyde - ich may be prepare

;cggidyng to9%%&?22?@?agfth%?Egggihggép. Proced. Int. 15 (1998), 30,

455-60 - in 100 ni of ehaapgbdee@ba&ﬂiaacérahngé REEﬁrkﬂbnﬁgéegt%oﬁL of
acetic acid, by refluxing for 48 hours. After purification by flas

chronatogBaphyyobesphbeangeﬁn(EQeEBGrﬁeamlfi@HuEb@ﬁ,MhhénatﬁhgtUre of
cycl ohexane and ethyl acetate (70/30 20 by volune), followed by
crystallizat romptiem atopeepyl onehealifidbyeobupstétuent. The
E—2-nethy|-3-(1-nethy|-2,3dihydro-FFindoI-5-yI)-1-(3,4,5-tr|nethoxyphenyl)p
ropenone ar eP&PEHFiedcPrprheihgr atollepateopel belifigblal spbshétuent
characteristics_of which are as foll ows: _
will preferably be salified. Examples of suitable
salifiable substituents are amino, alkylamino,
10 dialkylamino, imino, guanidino, hydrazino, imidazolino,
pyrido, pyrimido and pyridazino substituents.
A preferred salified form is a hydrochloride.
A preferred salified form of a product in
accordance with the invention that has particularly
15 advantageous properties is (S)-2-amino-3-
hydroxypropanoic acid {2-methoxy-5~[2-methyl-3-oxo-3-
(3,4,5-trimethoxyphenyl)propenyl]phenyl}amide

hydrochloride, having the following structure:

[ O H NH,
0 _ NW)\/OH
~o ‘ ‘ 0°
0 !
7~ .
.hydrochloride
20 A product in accordance with the invention

may be used for the manufacture of a medicinal product
that is useful for treating a pathological condition,
in particular a cancer.

The present invention also relates to

25 therapeutic compositions containing a compound



93 - nelting point (Kofler) - 85C, - elenental analysis . ~ C=71.91 ; ~H
=7.04;, ~ N=3.79. 5 Exanple 7:

"E-2-Met hyl - 3-(1-nmet hyl -1- Hindol -5-yl)-1(3, 4, 5-tri net hoxyphenyl ) pr opanonaox
ime 100 ng of

E- 2- et hyl - 3- (1- net hyl - 1- H-i ndol - 5-yl ) -1(3, 4, 5-tri met hoxyphenyl ) propenone,
obtained in exanple 10 5, 29 ngy of hydré yl am ne hydrochloride, 0.5 nmL of

pi peridine and 5 nL of ethanol are placed in a 25 nL three-necked fl ask.

Th ' [ fl. ith stirri for, 5 hour, d sti.rri is th
cont i nued at THARTAND SR FHETS0HRoLr CAPEIPAIRENR A 15 under
reduced Pressueu (A6 GRGL1AN RN R (AT, WA 20T Jloaaliers and 25

nmL of of ethf?{ ) e "organi'c phase 1 s separate ng,

washed with t XelAY, undereduced pressure. After
V‘ﬁﬁf}%s’lﬂﬂc ro%fgc[@oefjatﬁl% 19 Tl'{e

purification mat ography on 20 silica gel (70-230 nesh),

el uting with ghJumddenf Qfa 1 Kok LY i ReRIAlE B2y vol une),

foll owed by recrystallization fromethanol, 70 ng of a 60/40 m xture of the

Z and E i spmefsrfor in the form of liposomes.
E- 2- et hyl - 3(1- met hyl - 1- H-i ndol - 5-yl ) -1-(3, 4, 5-tri met hoxyphenyl) 94
propenoneoxi me are obt émady ithd e fiet readpodiitiieons wdiat smayt e
characteristics of which are as follows: - nelting point (Kofler) - 150C -
el enent al anakgrsiisoned @re GRvwERrs,~ldel- B liles aid tARt Exdmpirey 8:
E- 2- Met hyl - 3- (1- net hyl - 1- H-i ndol - 5-yl ) -1(3, 4, 5-tri met hoxyphanyl ) pr openona
Z-oxi ma 10 82thenpxAl tferme) e thinayrad sf hehelneladedE arsoanlsl df
E-2-met hyl -3-(1-nethyl -1-Hindol -5-yl)-1-(3, 4, 5tri met hoxyphenyl ) pr openoneox
i me, prepar edt @S PEGARA]D AIHNEhd hee iy madiam af fihecol urm of
Whel kOl S, S 10 uMtype, containing 700 g of chiral 15 stationary phase,
el'uting wlh SERAGHT CRA FHERGHE A5 Mol YR G Ghb AR €SB 30 by
cid - at, afIOM/r%

M By i CHBTIRE The § HASHE AR L P R HIGRERE R

5 (1 met by - LSRR B & LA S R IRBR T RSRIE 2 oxi e are

obt ai ned. lactose, celluloses, starch or polymers. The liquid
forms consist of solutions, suspensions or dispersions.

15 They contain as dispersive support either water or an
organic solvent (ethanocl, NMP or the like) or mixtures
of surfactants and of solvents or complexing agents and
solvents.

The liquid forms will preferably be

20 injectable and, as a result, will have a formulation
that is acceptable for such a use.

Administration routes by injection that are
acceptable include the intravenous, intraperitoneal,
intramuscular and subcutaneous routes, the intravenous

25 route being preferred.

The administered dose of the compounds of the

invention will be adapted by the doctor as a function



95 Exenpla 9: E-2-Methyl-3-(1-nethyl-1-Hindol-5-yl)-1 _ _

(3,4, 5-trimet hoxyphanyl) propenone E-oxime N~OH O 0 i By working as in
exanpl e 8, but isolating the second 5 fraction eluted (retention tinme = 28
m nutes), 328 ng of E-2-nethyl-3-(1-nmethyl-1-Hindol-5-yl)-1-(3,4,5

tri met hoxyphenyl ) propenone E-oxine are ggtalned Exanpl e 10:

(S) -2, 6-D am nohaxanoi ¢ acid (2-nethoxy- .

[ 2- nethyl 3-0x0-3-(3, 4, 5-tri mat hoxyphanyl ) propanyl] phenyl)am de

di 930l ved | nPT0thE SPUEEnE almaretPatioh Baf' rBR paETERS ARSI PRk ' T

fol | owed by M O I val ents of aqueous 2M sul furic acid
solution (i. gggagh@ E°ﬁﬁgt§?§ar phases are obtai ned. The organic phase is

set aside. 5 m of col ¢hdi ébmbbaadgabgrtaeeﬁaegeﬁtt aneﬁtﬁgﬂ ﬁ? Bhase and
the resulting mxture is then extracted wt | acetate.

The organi c phmsasseeeeaorbbnedoandsvwashedtwrbhw2tk 38ngk of dl stilled
wat er and then dried
5 anticancer agents. Among the possible combinations that
may be mentioned are:

* alkylating agents and especially
cyclophosphamide, melphalan, ifosfamide,
chlorambucil, busulfan, thiotepa, prednimustine,

10 carmustine, lomustine, semustine,
streptozotocin, decarbazine, temozolomide,
procarbazine and hexamethylmelamine

* platinum derivatives such as, especially,
cisplatin, carboplatin or oxaliplatin

15 * antibiotic agents such as, in particular,
bleomycin, mitomycin or dactinomycin

* antimicrotubule agents such as, in particular,
vinblastine, vincristine, vindesin, vinorelbin
and taxoids (paclitaxel and docetaxel)

20 * anthracyclines, such as, in particular,
doxorubicin, daunorubicin, idarubicin,
epirubicin, mitoxantrone and losoxantrone

* group I and II topoisomerases such as etoposide,
teniposide, amsacrine, irinotecan, topotecan and

25 tomudex

* fluoropyrimidines such as 5-fluorouracil, UFT

and floxuridine



96 over magnesium sul fate and the solvent is evaporated off on a rotary
evaporator (bath tenperature below 40C). The colorless oil is dried under
vacuumto give 0.47 g of Boc-Lys(Boc)-OH 5 Step 2: The Boc-Lys(Boc)-OH
(458 ng, 1.319 mmol) prepared in step 1 is dissolved in 7 nl of ethyl
acetate in a 50 m three-necked flask equi pped with a thernoneter and a
bubbl e counter. The colorless solution P8 cooled to 6C (water bath + ice),
foll owed 10 by addition of N-nethyl norpholine (1.2 equivalents, 146.5 ul),
foll owed by pivalqyl chloride (1.2 equivalents, 163 ul). The white
suspensi on” obt ai néd “¥$1HAPRt 8PREAIS: SBEN BF 2-REBFYtAd1REAUt es and

3- (3am no-4- net hoxyphenyl )z 2-nmet hyl -1-(3, 4, 5-trinethoxy 15 phenyl ) propenone
(392.9 nmg, 1 equivaE¥§P¥aé6§5enag%cﬁﬁagénﬁf 8rErARgPtY BF&PE P89 hen added.
The suspension is S%LEBEQ a%n$8§n1tenperature for 72 hours. The suspension

is filtered through a’sinte unnel and the solid is then rinsed with ethyl

acetate. The fi't“agafﬁgskﬁe“@ﬁﬁégﬁgdE§°$OaE1PgBtgg§5k%bed wat er and t hen

with 5 mM of aqueous odium ox1 de ‘solution, ‘of distilled water

and 10 m gof saturabgdahaphngobyt k9laallpinkoBRbepRAREE is dried over
magnesi um sul fate and the sol vent is evaporated OP on a rotary evaporator.

25 The crude reactyi patpoedughtbhesdobbainged weilaken up in 5 m of ethyl
acetate and 3 nl of absolute ethanol, followed by addition of 1 m of 4.8N

hydrochl ori ¢ et haovarIbaesnmedeymessahdatefpatind8Csuahi bst he 97 expect ed
product is obtained, the reaction progress being nonitored by L M. On
cooling, a white solLrdspeeepgpnbateshgdrrox¥heeaqpl tdans-tektianéd on a sinter
funnel and washed with ethyl acetate. 299.3 ng of a 5 pulverulent white
solid are obtai ned, aché,churaniaei stegragbxahechanifoatihel, |l ows: - LC MS
(50x4.6 mm col um of Hypersil HDS C18 3 um
10 herceptin and also estrogenic and androgenic
hormones
* antivascular agents such as combretastatine
derivatives or colchicine derivatives and
prodrugs thereof.
15 It is also possible to combine the compounds
of the present invention with a radiotherapy. These
treatments may be administered simultaneously,
separately or sequentially. The treatment will be
adapted by the doctor as a function of the patient to
20 be treated.
A product in accordance with the invention
may promote the disintegration of lumps of cells
originating from a vascular tissue. More particularly,
the products of the present invention will be used in
25 their first therapeutic application to inhibit the

growth of cancer cells and at the same time the

destruction of existing vessels. The inhibition of



silica; linear elution gradient fromb5~ to 90~ acetonitrile, containing

0.05% trifluoroacetic acid, in 10 water, also containing 0.05

trifluoroacetic acid, in 3.5 minutes at a flowrate of 1 nl/nmnute);

retention time = 2.67 mnutes; MS: 486.3 ([MtH +) - Elenental analysis: ~C
52.06; ~H =6,73; $N = 7.02; ~ ClL = 12.7. 15 Exanple 11:

2 Am no-5- (3-(1- n|troguan|d|no)] pantanéﬁc acid

(2- mat hoxy- 5-[ 2- net hyl - 3- oxo- 3- (3, 4, 5-t ri met hoxy

I | ~am de ,hydrochl qride .z HCI N-NQz 20 Step 1:
gh?gyAﬁfgnggﬁg%ﬁ ey @%}PP ééﬁgF rermineg ?YSPrFﬁé@héﬁ?ﬁﬁéﬁ?ﬂ?pﬁ@ﬁénone (1
g, 0.279 nnnlé g % %plv%p in 150 mM of dichloronethane, foll owed by
addition of B Da E 63 f I equival ents) and Na

Boc- N-CU- ni t h@sk- 2bgl ale%rgnaﬁqn 1nhiBa4iual eats)l o 198, The ,suspensi on

is stirred a 00 25BERLREE i s

concent rat ed under VACHUReRR &of QbRbYneK@PPHA! Bk THRGEULE T eact i on
product is purified by flash cﬁronatography on S|F|cae§ ge? (AC. C 35-70 um

silica 60p, ehdbthelwhlihcellisXWwHkCestablished in order to select

the products on the basis of their “in vitro” activity.
This test for determining the endothelial cell
detachment is characterized in that the endothelial
cells, inoculated in plates which are coated at the

10 bottom with a binder preferably chosen from gelatin,
fibronectin or vitronectin, after culturing, are
supplemented with a medium containing the test
compound, and the cells are the labeled with a
fluorescent substance, the cells which become detached

15 are removed by washing and the fluorescence of the

remaining cells is counted in a fluorimeter.

This test consists in measuring the detachment of
endothelial cells cultured on substrates based on a

20 binder preferably chosen from fibronectin, vitronectin
and gelatin. Preferably, one day after inoculating the
cells in plates containing 96 wells, for example, the
culture medium is replaced with a medium containing the
test compound in the absence of serum. The same

25 preparation is prepared six times at three different
concentrations (0.1, 0.3 and 0.6 pM) and the control
without addition of antivascular product is prepared

six times. After treatment for two hours with the test



~of ethyl acetate and cycl ohexane (80/20 by volune). 1.5 g of _ _
2- (1, 1-di net hyl et hyl oxycar bonyl am no) - 5- [ 3- (1ni t r oguani di no) ] pentanoi ¢ acid
~{2-net hoxy- 5-[ 2- met hyl 3- oxo- 3- (3, 4, 5-tri met hoxyphenyl ) propenyl ] phenyl } am de

10 are obtained in the formof a brown oil. St- ep 2: This oil is dissolved
in 10 mM of ethyl acetate, followed by dition of 4 mM of ethanol and 2 n
of 4. 8N hydrochl oric ethanol sol ution. e nediumis heated at 60C

(tenperature of the oil bath) for 15 12 hours. The white solid obtained is

' d
(i e under SARELARCA: e%h%“””% AP i%*?féewﬁg?rsa HeFHE S T pont anoi

acid

{2- met hoxy- 5(%26n%?ﬁ - 3- oxoSC%%tﬂr% ???ﬁ% gﬂﬁ?Spro%%nQI?b%znyl}anide
20 hydrochl ogkde @he &Qwso\bﬁ@bﬂegewm&_hsefcaemeafaaew@éﬁsveawgﬁr the
characteristics of which are as fo - Mass spectrum (ElI'):"mz = 558 -

El emental anph¥Bifg wCtk EBeSAurtukb—médzam,cchha1ﬁﬂné4o ~€1 Fobingd. 25 99
Exanpl e 12: 1-Met hyl pyrroli di ne-2-carboxylic acid

(2met hoxy55- E@rumt A¥buinx 0160 (31 4o05-nediahhaxgphddyl) to each well.
propanyl ] phanyl ) am de hydrochloride ~NHN OO HC 5

3- (3- Ami no- 4Thet idngpheaghye2ofrethyl rémé3ndng teilirst hexgphehygd) pnogenone
(450 ng, 1.259 mol) is dissolved in 45 nm of DMF, followed by addition of
HOBT (578. 3 ﬁéuogimqDEVal@hesﬁatHBwbteinae gre3espuesaednrslative

N-net hyl - L-proline (487.9 , 10 egU|vaIents) and

N, N- di i sopr opgl hfyFantrel ( UBErﬁﬂte cells)

The assessment of the detachment of the

10 endothelial cells in vitro is determined in the
following way. HDMEC cells (Human Dermal Microvascular
Endothelial Cells, Promocell, c-122102) are cultured in
an ECGM-MV medium containing 5% fetal calf serum,
growth factors (EGF 10 ng/ml, hydrocortisone 1 pg/ml,

15 0.4% growth supplement with heparin) and antibiotics
(amphotericin 50 ng/ml, gentamicin 50 pg/ml). For the
detachment test, the HDMECs are inoculated at a rate of
5 000 cells in clear-bottomed 96-well plates (Costar)
precoated with fibronectin (10 pg/ml) or vitronectin

20 (1 pg/ml) or gelatin. Twenty-four hours later, the
culture medium is replaced with 0.1% BSA ECGM-MV medium
containing the indicated products. The test
concentrations are 0.1-0.3 and 1 pM for each product.
After treatment for two hours, the cells are labeled

25 for 1 hour with calcein (1.6 pug/ml, Molecular Probes)
in 0.1% BSA ECGM-MV medium. The detached cells are then
removed by washing with 0.1% BSA ECGM-MV medium; 100 pl

of medium are added to each well. The fluorescence of



equi valents). The mediumis stirred at roomtenperature for 3 hours. The
sol vent is evaporated off under vacuum (P=9 nbar, T bath = 44C). The crude
product is taken up in 30 ml of distilled water and the aqueous phase is 15
then extracted with 5 x 60 m of dichloronethane. The organi c phase is
washed with saturated NaC solution and _then dried over magnesi um sul fate.
The solvent is evaporated off under vac88m The crude reaction product is
purified by flash chromat ography on silica gel, 20 eluting with a

di chl oronet h / net.hanol .mi xture(.95/5 by . vaol uyne The. 197 th purified
are dissolvegﬂgngggﬁélwéﬁg%afgmﬁ R e QPFO&Qdkgf E&EﬁtFSE%HfO&§BN

hydr ochl ori c h I |t 1 n . i_um i irred at room

t enperature ttgl% %%gﬁog(r%sgok?’?:g% asqk‘éogcgr}%g%tlﬁg?iegh g?)et eraéfg‘lu\?gnt
fol | owed by i i hyl-pykroli-di ne-2-car. li,¢ acid
{2-nethoxy-5?%¥Ee?ﬁ§%?§?g%g%§y%§?§%5¥%r?ggt 3¥y%ﬁ3n§ﬁ?€%g%%h€| phenyl } am de
ar e obt ai neds3shangharaet eaitst b¢e Shedivelagedb® a3xf @lilf¢esenr LO M
(50x4.6 mMm colum of Hypersil BDS C18 3 umsilica IInear elution gradi ent
from5 to590sanpekenahd hee expiraistieddad. a5pbrricfemg§@a@eft ikheacid, in water,
al so containing 0.05 trifluoroacetic acid, 1n 10 3.5 mnutes at a flow rate
of 1 nL/m nutentrrét dahitaratiettecelldsP3 m nutes. - Mass spectrum 486. 32

([ MtH] +) Exanpl e 13: (S)-2- Am no- 3- hydroxypropanoic acid {215

mat hoxy- 5- [ 2- net hyl - 3- 8xee3l( @etachmentaelidegtherfy greptepampkahpbenyl ~anm da
hydrochloride OHNH2 ~OI ~/ I ~NOHO/ ~~0O00~~HA St_,ep 1

3- ( 3- Ani no- 48RBRRokPpRAeRy LE- SoRsiApred- a3, signdifisantxyphenyl ) propenone
(700 ng, 1.96 mmol) is 20 dissolved in 25 nl of dichloronethane, followed
by addition of HOBT (28BPR§IUEt21BqAFGarEAnSE, WEDD theoinggntiop

i val d N Boc.L:seri 952 ny, 1. i valents). The medium i
S aa AP A PR RBEERL Foroinh IRty haskuRpIdn BPLATERAatRaRG LN

vitro.

Assessment of the inhibition of tubulin polymerization

Tubulin is purified from pig brains according

to the published methods (Shelanski et al., 1973, Proc.

15 Natl, Acad. Sci. USA, 70, 765-768. Weingarten et al.,
1975, Proc. Natl, Acad. Sci. USA, 72, 1858-1862).
Briefly, the brains are ground and centrifuged in an
extraction buffer. The tubulin, contained in the
extract supernatant, is subjected to two successive

20 cycles of polymerization at 37°C and depolymerization
at 4°C, before being separated from the MAPs
(Microtubule Associated Proteins) by chromatography on
a phosphocellulose P11l column (Whatman). The tubulin
thus isolated is more than 95% pure. It is stored in a

25 buffer known as RB/2 30% glycerol, the composition of
which is MES-NaOH [2- (N-morpholino)ethanesulfonic acid]
50 mM, pH 6.8; MgCl, 0.25 mM; EGTA 0.5 mM; 30% glycerol

(v/v), GTP (guanosine 5’ -triphosphate) 0.2 mM.



101 25 ml of water are added. The organic phase is separated out after
settling of the phases, washed with saturated NaCd solution and then dried
~over magnesium sul fate. The solvent is evaporated off under vacuum 5 The
crude reaction product is purified by flash chromatography on silica gel,
eluting with a dichl oronet hane/ ethyl acetate m xture (7/3 by volune). 800
ng of (S)-2-Boc-anino-3-hydroxypropanoiégacid

~2met hoxy- 5-[ 2- met hyl - 3- oxo- 3- (3, 4, 5-tri met hoxyphenyl ) 10

propenyl ] phenyl } am de e thuys obtained in_the for f an orange-col ored
oi | which is used withotf P&ﬁ?ﬁ&FlﬁﬁﬁﬁPPcaﬁiBﬁGi%ughglPoFPSWing step, the
characteristi i I.0 . as._faoll .- .Mass spectrum (El) . mz
2544 15 st epiprer gt s LR, BT BB e Y g ROT10WE)

(2- met hoxy- 52z 1143 Q%0 %= 5+t l).pr.epenyl.l,phenyl } am de
(800 ny) is E%SggFeﬁﬁlﬁnqé.?é%FggéddF%xSSEFR?§¥E§§2§°§y°§rggmkge addi tion
of 2.5 m of @ /ﬁNhSQhUEh@nR9V2h$@%0§hb%%k%1aﬁh@be dit@X@RechThE reaction
mediumis stirred at roomtenperature fof 20 hours; after concenfration of
the sol vest uaded necuce® pnessmMeMgChe. rehédysltetakepisn 1§ 50 nl of

wat er, brought to pH 8 by addition of saturated aqueous 25 sodi um hydrogen
car bonat e solimtiitdatadd biyhéncextsdagedhehteapeiraesirei FioRd6tc @b

di chl oronet hane. The conbi ned organi ¢ phases are washed with water, dried
over magnesi 8’ Sulihage cavettenwéthr at éd conder icedupadhleh@2hpr essure. The
residue is purified by flash chromatography on silica gel, eluting with a
di chl or onet hRAeceet Aanal Uvilkoor 83L95p8chyopbbotiomete36dKogtaobn)
(S)-2-anino-3-hydroxyp[o%anoic acid 5

~2- et hoxy- 58RI pRERY WithoRothernostaticpidyngrgulated cuvette

phenyl ) prapenyl ].phenyl } am de are thus _obtained. in the formof an anorphous
beige-coﬂ@reg%ébng.%gﬁolﬁﬁr86§§4lﬁnﬁpf SPrPReisysefobhsi sedusheve are

di ssol ved in. ii.sopr | ether and 1 m of 10 nethanol. 0.54 m of
a 1M soIutio%gogkﬁgnggﬁlg?iggécpﬁ'in di i sopropyl ether is then added

d ' dth ' [ al. L f h f
{1 L rat on fol lowed by e PaPSrese 366" R S PEs 85 tofe. RBaPBRghr opanoi c

acid ~2-met hgxy adbiddmakhyhr3ab? ]
oxo-3-(3,4,5-trinethoxyphen§|?prgpgﬁgffgﬁgﬁ§ﬁfgﬁiég'ﬁyEPO%RIBy?dgoare

obtained in the tabumeh weileiehysbabse Eeﬁyﬁa@i@a&%kstbﬁé 9, i ch are as
follows: - Mass spectrum (El) . mlz = 494 - "Elenental analysis . ~C = 56.93
;, ~H = 6158 yaile=is defined as the concentration of product which

inhibits 50% of the rate of polymerization. A product

whose ICsp value is less than or equal to 3 uM is

considered as very active.

Assessement of the inhibition of proliferation of HelLa

20 cells
The proliferation of Hela cells is assessed
by measuring the incorporation of ['*C]-thymidine in the
following way. The HeLa cells (epithelial tumor cells
of human origin) are cultured in a DMEM medium (Gibco)
25 which contains 10% fetal calf serum and antibiotics (1%
penicillin, 1% streptomycin). To carry out the
proliferation test, the cells are inoculated into

96-well cytostar microplates (Amersham), at a rate of



20 5.61; ~Cl = 7.12. Exanple 14: Am noacetie acid (2-nethoxy-5-[2-methyl-3
oxo0- 3- (3,4, 5-tri met hoxyphenyl ) propeayl ] pheayl ) am de hydrochloride OH O\ /
\' NeNH2 / 0 110 p 25 HC 103 Step 1:

3- (3- Ami no- 4- net hoxyphenyl ) - 2- met hyl - 1- (3, 4, 5t ri net hoxyphenyl ) pr openone
(175 mg, 0.5 mml) is dissolved in 10 m_of dichl oronethane, followed by
addition of HOBT (75 ny, 1.1 equivalentdP, EDCl 5 (106 ng, 1.1 equival ents)
and N-Boc-glycine (96 ng, 1.1 equivalents). The nediumis stirred at room

tenperature for days. 10 m of dighl oronethane and 10 nl of water are
added. The OPS%%C ‘iﬁ\j;sseﬂesr -atlecC bithgridingefq 41 L ofwehb) pindes,

washed with %ggur%&gﬁlﬁpdiun1lo chl oride solution and then dried over
magnesi um sul Tat &S0t e ke ASSEPS5G At&d @ged -v Yaxdablehe crude

reaction pro j r.i fie flash chronatqgra on siljca,gel, eluting
with a dichlg#%%%%ﬁﬁ%ﬂfé?ﬁ??”ﬁ%ﬁfﬁ éﬁﬁi%thg ?%/ bérﬁoPﬁﬁﬁf.t 250 ng of
Boc- am noacety i 3 - [2 et byl
3-oxo-3-(3,4?%@¥$ﬁ§§?%§§§%%%ﬁ$¥}%r?§SE§IQ%hgﬁflfgﬁp gtgpesPﬁﬁg‘%Bngned in
the form o @:eeede0c6k0Lad cheatediutll nEcisedntbAL WLher modifi cation

in the follow ng step, the characteristics of which product 20 are as

f ol Idows: - Miss hepeet aem3(EC),: theZ radibdceiontd 1320 -M ek B0G1ay noacetic
aci

{ 2- et hoxy- 5the- wetfliyl 3somealufdddby- counttihgxypeepylter apeny! ] phenyl } ani de
25 are dissolved in 2 m of dioxane, foll owed by dropw se addition of 1.1
m of a 4M sBRI-LEX cbuhyeérodirdiinc)acltei 1Cd ordne iEheld®agdd s nedi um i s
stirred at roomtenperature for 20 hours. After concentration of the 104
sol vent undefPPegoBsgnsrasigneoft heodustdubich dieduoesedthen 5 m  of
diisoproqﬁl etger and 1 m of methanol, and is then left to crystallize for
2 hours. “Aft ERAEPRCEAVEEN Pyl PERedehptave- §pyanguntzeamgdotontrol.

A product whose ICsy value is less than 1 MM is
considered as cytotoxic.

Assessment of the detachment effect on HDMEC

endothelial cells

15 The assessment of the detachment of the
endothelial cells in vitro is determined in the
following way. HDMEC cells (Human Dermal Microvascular
Endothelial Cells, Promocell, c-122102) are cultured in
an ECGM-MV medium containing 5% fetal calf serum,

20 growth factors (EGF 10 ng/ml, hydrocortisone 1 ug/ml,
0.4% growth supplement with heparin) and antibiotics
(amphotericine 50 ng/ml, gentamicin 50 pg/ml) . For the
detachment test, the HDMECs are inoculated at a rate of
5 000 cells in clear-bottomed 96-well plates (Costar)

25 precoated with fibronectin (10 pg/ml) or vitronectin
(1 pg/ml) or gelatin. Twenty-four hours later, the
culture medium is replaced with 0.1% BSA ECGM-MV medium

containing the indicated products. The test



5 aminoacetic acid ~2-nethoxy-5-[2-nethyl -3-o0x0-3-(3,4,5

tri met hoxyphenyl ) propenyl ] phenyl }am de hydrochl ori de are obtained in the
formof white crystals, the characteristics of which are as follows: - Mass
spectrum (El): mz = 450 10 - Elenental analysis: ~C = 58.03 ~ $H = 6.17 ~
~N = 6.11: ~Cl1 = 8.29. Exanple 15: (8)-2-Am no-3-nethyl butanoic acid

( 2- met hoxy- 5- [ 2- et hyl - 3- oxo- 3- (3, 4, 5-t /Lt mat hoxy 15

phenyl ) propenyl j phenyl ~am de hydrochloride HNHz ,O~/ ~ NI / O HC St.
ep 1: .

3- (3- Ani no- 4SPRORBEFEERARS) aFendr-Ay0- 3- @894 15¢ kern8aFhheRPArsEepenone

176 , 0.5 1) i i | ved in 10 m_ of _dichl th fol|l d by 20
Sddi o of - ACBER FSEAIRETY YEhithal By, EBE CEI08 AYS 13Pedad val entd)

d N Boc-L-val.i 0 ; i gl Th I i i d at
?gnperafﬁre o%lgeégéé,ﬁﬁ%ﬁﬁkégﬁggﬁtKﬁd%gké%ﬁ%heﬁggggkgg%:%5%5%%rgr greroom

added. ' The 01gaD.qPRAE HtM NG BRAIAE AL RlkthedPLbhN0 0k khgpphases,

washed with 105 saturate um chloride solution and then dried over

magnesi umssuldetcRredlty S@AsHAMg W3 tBYaRARAERA @ttwwehe\ﬁ%wmmﬁh 1¢r ude.
reaction product is puarified By flash chromatography on silica gel, eluting
with a 5 di clifomerBfnRe/ebiideda gt @aehmiwellur.e The/ 210 realcemRle. o260 ng of
(S) - 2-Boc-am no- 3- net hyl but anoi ¢ acid

{ 2- met hoxy- 5th2- el whiekhor3malnd atttaictedh @y phensubetepen bEhenyl } an de
are thus obtained in the formof a beige-colored foamwhich is 10 used

wi t hout furt Hére medilf iisatdommtied tusénigolal dliueg igeder,t Spectanfdten stics of
whi ch product_are as follows: - Mass spectrum (El): mz = 556 St- ep 2: 15
(S) - 2- Boc- amBeLs3- (Feod, b g&idiac igni @t( 28%ehRox@nst emission at

met hyl - 3- 0xo0- 3- (3, 4, 5-tri met hoxyphenyl ) propenyl ] phenyl } am de (260 ng) is

di ssol ved 9 n B5inmdf- dihgx&d2a Bde Shed aipranspwts 8ixkddidites 1.05 M of a

4M sol ution of hydrochloric acid in di oxane. The reaction 20 mediumi s
stirred at rdi angk GrE CEPTEESROULS. eAPRECeOERGENCTattfSn of t he

sol vent under_r d% eg DIESS %P’C%gﬁ residue is dissolved in 5 m of
di i sopropyl SR S S gf ﬁﬁnol, and is then left to crystallize

for 3 hours. After f"%r%gfyqdetachment effect of greater than or
equal to 15% is considered as significant.

15 Assessment of the tumor necrosis in vivo

Mice are bred by IFFA-CREDO (Domaine des
Oncins, 69210 L’Arbresle, France) from a race obtained
by Jackson Laboratories, Bar Harbor, ME, USA, or by
Charles River France (76410 St Aubin les Elbeuf,

20 France) from a race obtained by Charles River, USA. The
mice initially weigh more than 18 g at the start of the
test. They have free access to food (UAR reference 113,
Villemoisson, 91160 Epinay sur Orge, France) and water.

The tumors used are currently transplanted in

25 our laboratories. All these tumors are at the Frederick

Cancer Research Facility (Frederick, MD, USA) in the

frozen tumor deposit of the National Cancer Institute



25 followed by air-drying, 170 nmg of (S)-2-am no-3-nethyl butanoic acid

{2- met hoxy- 5- [ 2- met hyl - 3- oxo- 3- (3, 4, 5t ri met hoxyphenyl ) propenyl | phenyl } am de
hydr ochl ori de 106 are obtained in the formof white crystals, the
characteristics of which are as follows: - Mass spectrum (El): mz

El enrental analysis: ~C = 60.56 ~ ~H = 7783 ; ~N=55.16; ~Cd = 7.8
Exanpl e 16: .
E- 2- Met hyl - 3- (1- et hyl - 1-1 3-i ndol - 5-yl ) - 1( 3- net hoxy- 4, 5- et hyl enedi oxypheny

i f d_as i ep 1 of exanple 1, but 10
st brerng w 5T PEEORE thd R ﬁ%%%fu?gpﬁe@?c&%sggﬁ}egg(éf% @iSbanone -
i ch b [ to J. g. em , , - -
gﬂhCS.ggyg gﬁe%?ﬁgpﬁgrﬁﬁgg{g?é?éarboxaldehyde - which may be prepared

according to Terent'eM@gg_ghmgrifrgﬁggﬁgg%ggyg§Rt%gh%%%gé%% §§§t1311 - in

100 nL of ethanol contal ning ~of peridine an ic acid, by
refl uxing fOthﬁoBﬁé&SE AﬁhﬁrtﬁérﬁgtﬁahhgﬂyQXsfEééhpggﬁgﬂﬁgagﬁﬂphy on h
silica gel (70-230 nes f, eluting with a ni'xture of “cyclohexane and ethy
acetate (80/adethylveCompptt26tfalil omed2By teeb¥stalkli zati onghbam,

i sopropanol, 1.05 g of pure _

E- 2- met hyl - 3- (1- et hy| Té- buinmeoiz6; ythelahimelboxgqdibedeEBy! gaedi oxyphenyl

493 -

N

ropenone are obtai ned 107 in the formof pale yellow crystals, the
éﬁargcteristPEBeéimﬁhFcﬁrarésasmbb9doasd impdhthted polategKofileoh - 129C -
el emental analysis . ~ C=72.10 ~H=5.28;, ~ N=5 4.06. Exanple 17:

E-2-Nhthy|-3Q?X-@-KEGBP)5-yI)-1-(3-nethoxy4,5-nethy|enedioxyphenyl)propenon
€ The growth of the solid tumors develops

10 freely up to the desired size. The mice are then
treated by intravenous injection of a test compound in
solution.

The sampling of tumors is usually (but not
necessarily) carried out 24 hours after the treatment.

15 The mice are killed by cerebral dislocation.
The implanted tumors, along with the skin covering them
and the neighboring tissues, are collected and stored
in 10% formaldehyde (v/v) (Carlo Erba, Val de Reuil,
France).

20 The samples are then treated, sectioned,
stained with hematoxylin, eosin and saffron yellow, and
are then examined macroscopically. The tumor necrosis
(necrosis * degeneration) is assessed microscopically

using a scale of magnitude from 0 to 5:

25 0 = absence of necrosis;
1 = minimal, <5%;
2 = small, 5-25%;
3 = moderate, 25-50%;



"C 10 Step 1: 5 g of 5-indol ecarboxal dehyde are dissolved in 90 ml of DW
and 18 ml of DVMSO in a 250 m three-necked flask under an argon
~atonosphere, and the mxture is then cooled to 0OC. 2.06 g of 60~ sodi um
hydride in oil are then added portionwi se and stirring is then 15 conti nued
while allowing the m xture to return to_roomtenperature, until the

evol ution of gas has ceased. 8.6 g of (§3trinethylsiIerthyI)oxynEthyI
chloride are then added dropwi se and the m xture is then stirred for 20
hours at roog1genperature. Tﬁ@_ﬁggqtion mediumis 20 then poured into a

m xture of 3 O—nPrSPQHQFSP’a 100’g of crushed ice, and then extracted 3
times with 1 0=nhagfeetgﬁl%acetate. The conbi ned organi c phases are washed
wi th saturated aquegué soéidn1ch|oride solution, dried over nagnesium

sul fate and concentrat@getqal&ekggfggéﬁ%?ﬁtgnq A %Egﬁ§egeg&%%igre. The

brown oil obtained is purifie romat ogra on Sifica gel (70230

mesh) €1 utl DA Woll oA oPeel Ui 1SXTaRlehA8E ARE eble! Rhgkate (70730 by

volune) to give 9 g o
trimethyl s | vogtrypbody metiily R0k n2rashexAepehvdati Bnt Reef orm of an
orange-col ored oil, which is used without further nodification in the
foll owi ng st epodBict ehizh Tag peoddsTerenpaaiedmad tas cetrtatian yl fabmexanpl e
1, but starting with 2.1 g of 1-(3-nethoxy-4,5 10
met hyl enedi orpyhemxilstingp arcresiswairdls imgy fremptéeaesgpeadmenti.ng to J. Og.
Chem 1981, 46(14), 2969-71 - and 2.76 g of
1- (2-trimethyl silyl et hfhpoReerosisi duel &o5thebexpeddmedd was100 nl of
et hanol containing 2 nL of piperidine and 1 nL of acetic acid, by refl uxing
for 15 96 ho@E§esArCePrnp@pi fintaeiasrdbEontaol -chr omat ogr aphy on silica gel
(70-230 nesh), eluting with a m xture of cycl ghexane and ethyl acetate
(70/ 30 byWol une), fol F8GedUB\PIcMPeeal iz &t Cod MUEHEi i sopropyl ether, 2 g
of pure E-2-nmethyl -3-[1-(2-trimethylsilylethyl) 20
oxynet hyl - 1- BRSSPI ¢ }ﬁeF%&?§- ngﬁéﬁﬁyPeﬁéaﬂﬁo§§ﬁhgﬁfpfﬁropenone
are obtained | he $.arm_of iLte Gh he characteristics of which
are as foIIov(\:;éjtioEl %gf@?ﬁé'pgwgﬁg(Ro%%é%?hédgbé §%§pa§:sf%§u% neous
E- 2- net hyl - 33 [ Lwhala | Vhsi k25 - :
et hyl ) oxymet r?%‘%-s el TRy 25 ]d¥f%( 3 EeRale. PALBLC PHSSeair By phenyl ) propen
one are di ssekyediments Werel chidrieclobleved Bynaddi &Baom/of rdca. n of a 1M
solution of tetra-N-butylamoniumfluoride in THF, and the

15 Results

Under the conditions as described, the
following results were obtained for the examples
described below:

- Example 1: selected dose 24.5 mg/kg/inj. - grade 5
20 necrosis

-~ Example 2: selected dose 50 mg/kg/inj. - grade 5

necrosis

References
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25 ROBERTS, B.J., GRISWOLD, D.P., Jr and SCHABEL, F.M.,
Jr., Toxicity and anticancer activity of new triazine
antifolate (NSC 127755). Cancer Res., 1982a, 42,

1707-1715.



109 m xture is refluxed for 20 hours. After concentration under reduced
pressure, the reaction nediumis taken up in 75 m of ethyl acetate and 75
m of water. The organic phase is separated out after settling of the 5
phases, washed with water, dried over magnesium sul fate and concentrated to
dryness under reduced pressure. The red_oil obtained is purified by flash
chromat ography on silica gel (70-230 negﬁ), eluting with a m xture of

cycl ohexane and ethyl acetate (70/30 by volune), 10 foll owed by

recrystallization from] ropanol , to give 420 of pure
E—2-nethy|-3-(1-H—indoﬁdga%ﬁﬁllic§netRQ%FBEFB-@EgﬁyIgﬁ%@@@xyﬁh@hyl)propenon
e in the for bej ge-caol ore i t he characteristics of which are as
fol l ows: 15 Eh%&F?Vn§h%6Vng&(Kogﬁégbb-D14 cPExattpl 808s:

E- 2- Met hyl -3 di yl ai no )L Hi |- 5=yl =153 hoxy- 4, 5-nmet h
yIeaedioxyphggﬁﬁég}ﬁpggggé ?g{33§5%éobf£ %faqgangpiantgbl% %%ho%s

E- 2- met hyl - 3pflpkkendel aathlrh: h yl [ phenyl ) propenon
e, obtained in exanple 17, arg%gﬁgggﬁ%e inv?%ﬁgEgiagPﬁpygf |E§ ina 250 m
t hr ee- necked cbhmaskattider wakhacdan iahtyPhaeFult Bged?ssodhices is then
cooled to OC and 90 ng of 60~ sodi um 110 hydride in oil are added. After
stirring for Ttehaur Rep.,o0a98RerPE6at 108,7-1200N1 Xture is again cooled to OC
and 144 ng of (2-chloroethyl)dinmethylam ne hyrochl ori de are added dropwi se.
The m xture Peftihétimnisnt ai ned at 5 60C for 5 hours. After concentration
under reduced pressure, the reaction nediumis taken up in 50 m of ethyl
acetate, wasfhdalapen”wasern eédeméntvehosegnésiommEsulCllat 8rantdcdncent r at ed
to dryness under reduced pressure. The yel |l ow brown foam obtained is
purified by I6:tfadinadtomeiot apty orulisticaend qreesEramsh), el uting
with a mxture of nethanol and dichl oropet hane (2/98 by vol une), followed
by cryst&bliTﬁFPBﬁ'fPBEV§ii§65F85Yﬂ'ePﬁPPFYﬂ® §rPentyd, n§-bexydr and
E—2-nethy|-Sbl-%Z-dhnethylaninoethyl)-l-k#indoI-5-yI]-1-(3-nethoxy 15

4, 5- met hyl enB8aP8Ry¥heny! ) propenone in the form of a beige-col ored solid,

the charact er‘bls—téf%r%fnc\ﬁgcf’glﬁcry%.”asisf %l Iscl).l\t\éss:tituent chosen from

l-methylethyl, l-methylpropyl, 2-methylpropyl,

1,1-dimethylethyl, l-methylbutyl, 2-methylbutyl,

15 3-methylbutyl, 1,1-dimethylpropyl, 1,2-dimethylpropyl,
2,2-dimethylpropyl, l-methylpentyl, 2-methylpentyl,
3-methylpentyl, 4-methylpentyl, 1,1l-dimethylbutyl,
1,2-dimethylbutyl, 1,3-dimethylbutyl,
2,2-dimethylbutyl, 2,3-dimethylbutyl,

20 3,3-dimethylbutyl, 1,1,2-~trimethylpropyl,
1,2,2-trimethylpropyl, l-ethyl-l-methylpropyl, l-ethyl-
2-methylpropyl, l-ethylbutyl, 2-ethylbutyl,
l-methylhexyl, 2-methylhexyl, 3-methylhexyl,
4-methylhexyl, 5-methylhexyl, 1,1l-dimethylpentyl,

25 1,2-dimethylpentyl, 1,3-dimethylpentyl,
1,4~-dimethylpentyl, 2,2-dimethylpentyl,
2,3~-dimethylpentyl, 2,4-dimethylpentyl,
3,3-dimethylpentyl, 3,4-dimethylpentyl,



- nmelting point (Kofler) - 118C 20 Exanple 19:

E-2-Met hyl -3-(1-Hindol-5-yl)-1-(3, 4, 5tri met hoxyphenyl ) propenone I O~ i O
H,OStep 1 . The process is perfornmed as in step 1 of exanple 1, but
starting with 2.24 g of 1-(3,4,5 25 trinmethoxyphenyl)propanone and 2.76 ¢
of 1-tertbutyl oxycarbonylindol e-5-carboxal dehyde - which may be 111
prepared according to J, Og. Chem 20022 67(17), 625659 - in 100 ni of

et hanol containing 2 nL of piperidine and 1 nL of acetic acid, by refl uxing
for 48 hours. After rification_by flash chromatography_on silica 5 gel
(70- 230 neshﬁ/4éﬂﬁﬂﬁﬁéyﬁpﬁﬁtglwiQvﬁr@’&?l@ﬁ$PdH9%§Hé'aﬂd1e@ﬁy| acetate

(70/ 30 by volung% 2. f pure .

E- 2- net hyl - 3%F1E fb?&%ngﬁfyﬁo%y@éFE&Wﬁth}HPﬁagv-5-y|]-1-(3,4,5-trinethoxy

phenyl ) pr opeRone Lare.. [ i thefarm of 9 gp |l ow oil, which is 10
used mﬁthoutaf2feh§%l§@%% ?gétﬁgh ﬁh3f%etfgpﬁgﬁﬁi u%&@p. Step 2: 0.7 g of

E-2-nethy|-32[%—@;tkg%%ﬁgéé%§%¥ﬁ§;?9%¥58%1$EEQ%?¥§aﬁgﬂ-]:(3,4,5-trinethoxy

phenyl ) propendné i s 15 of met hanol and

0.25 g of ssodi ymonet X deedhs 1 ddgd s ik\aly and the mixture is
then stirred for 18 hours at ﬁ%gﬁgﬁgﬁﬁerafhrga%%ﬁtg?'concentration under

reduced pressWteghyilpReniteagt i3oRtiRdipemtiya ,t akernyl -i1nmé2nyh ook yat hyl acetate
and 35 m of water. TheQ%rganicm?%bghagé is sepggated ou?‘aftg? settling of

the phases, ueshtylwi2-mewdlydbutdli,ed-etaylragmeshyTbuitylgt @ -attyl -
concentrated under reduced pressure. After purification by flash
chr omat ogr apAymert hyillbuty 1ge 2 (€thy2 32 -mesh)y, 1 battytli, n@ -withlyla mi xt ure of
di chl oronet hane and 25 dii sopropyl ether (50/50 by volune), 505 ng of pure
E- 2- met hyl - 33Cmefghiyddaityd-y IL-propy lbusyvilyi tet(Ronethodethylo petyde ar e
obtained in the formof an orange 112 colored oil, the characteristics of
whi ch ar é%s dli-srthylethyl) -2-methylpropyl.

“Cycloalkyl” may be a substituent chosen from

cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,

cycloheptyl and bicyclo[2.2.1]heptyl.

“Aryl” may be a substituent chosen from phenyl,

15 naphthyl, pyridyl, quinoleyl, isoquinoleyl, pyrimidyl,
piperazinyl, triazinyl, carbazolyl, imidazolyl,
thiazolyl, oxazolyl, benzimidazolyl, benzothiazolyl,
benzoxazolyl, triazolyl, tetrazolyl, benzotriazolyl,
thienyl, furyl, pyrolyl, benzothienyl, benzofuryl and

20 indolyl.

“Aralkyl” is an alkyl substituent, itself substituted
with an aryl group as defined above. A benzyl group is
an example of an aralkyl substituent.

The term “substituted” that is especially present in

25 the expressions “substituted C;-C; linear alkyl”,
“substituted C;-C; branched alkyl”, “substituted cyclo

alkyl” and “substituted aralkyl” necessarily relates to

a substituent other than H, which may be chosen from F,



- mass spectrum (El'): mz = 351. - elenental analysis: ~ C = 71.26 ~H =
6.54, ~ N =25 3.72. Exanple 20: E-2-Methyl-3-(1-(2-dinethylam aoethyl)-1-H
i ndol -5-yl]-1-(3, 4, 5-trimet hoxyphenyl ) propenone hydrochloride 0 ~o I~ i I~
\ ,0 N 10 The process is perforned as in exanple 18, but starting with 350
ng of 2-methyl-3-(1-Hindol-5-yl)-1-(3,4, 5trimethoxyphenyl)propenone,
obtained in exanple 19, 90 ng of 60~ soaﬁunlhydrlde inoil and 143 ng of 15
(2-chl oroet hyl ) di et hyl am ne hydrochloride in 10 ml of pyridine. After

ificati | t il el (7Q-230 mesh), el uting
BEh o m xi uFd oPre: Rand) & ﬁdﬁgﬁiﬁﬂﬁpiﬂfﬁha g?egﬁgs(pwvo@m;., 150 my of
. ; i Mgyl ani SRy
E?;?]Fl?(g?i?é???rhé?ﬁ%?ykH§E3r§§féggﬁéﬁé¥%n ﬁﬁ%‘gg?n1§$§a‘§%210m/oi|% ghzs
il [ I [ - pet hyl r oLLowed, by ~addi n o :
M of Cal M soPTon SPORIETAenroME R o Lo Ry nRRTer Fe” CBRG RRE nixc ur e

is left to CN¥€thbb;eaE9n,ZQrEngi- ﬂEE%Eoﬁ?y&iEhaahgearoﬁgﬁg%SQ with

di et hyl ether and dryi ng under 13 reduce pressure int séhce of
phosphoru$ pent aktidd, RI720REUa@k independently selected from the )

E-2-met hyl - 3-[ 1- (2- di met hyl ami noet hyl ) - 1- Hi ndol - 5-yl]-1- (3, 4, 5-tri met hoxyp
henyl ) pr opengmeupydposhikbingeodr B, obl&iydgdal Ryl Baef oamy0f 5 pink-beige
crystals, the characteristics of which are as follows: - nelting point

(Kofl er) - 1hgCeroakrpheneablipdl y€i®)-+RT)7 6%S17#(R?H, =alkQ®-0 (R7N,= 5. 68 ;
~Cl = 7.88. 10 Exanple 21:

E- 2- Met hyl - 32t kyhy8d By mebdyplkyL-NhB3} - B§D ) - in( 8hach, t whawt RBxgpHenyl ) pr op

enone R8 are simultaneously present, they may be linked

10 together to form a ring, RY9 is selected from the group
consisting of alkyl, alkylene, aryl, heteroaryl,
aralkyl, alkyl-O(R7), alkyl-S(R7) and alkyl-N(R7, R8);
and to any other acceptable substituent known to those
skilled in the art at the date of filing of the

15 invention.
“Amino acid” comprises the natural and artificial amino
acids, in enantiomerically pure form or as a mixture.
“"Metabolizable substituent” includes any substituent
containing at least one functional group that can be

20 cleaved by metabolism of a living being. Examples of
cleavable functional groups include amides, imides,
imines, esters, lactones, lactams, acetals,
hemiacetals, carbonates, carbamates and ureas.
“Organic acid” includes organic molecules containing at

25 least one proton-donating functional group, for example
COOH, SO3H, 0OSO3H, PO3H,, OPOs;H,, and optionally OH when
the latter functional group is directly linked to an

aromatic or heteroaromatic nucleus.



"2.5 m of an aqueous 37~ fornal dehyde solution and then 0.55 nl of aqueous
1N sodi um hydroxi de solution are 15 successively added to a solution of 176
~mg of E-2methyl-3-(1-Hindol-5-yl)-1-(3,4,5-trimethoxyphenyl) propenone,
obtained in exanple 19, in 3 m of ethanol. After stirring for 20 hours at
roomtenperature, 25 m of water are adﬂgd to the suspensi on obtained, and
the 20 mxture is extracted 3 tines with'1l5 m of ethyl acetate. The

conbi ned organi ¢ phases are washed with water, dried over nagnesium sul fate

and concentrgted under. reguced.pressure. Aftet purification,b
recrystalliza Sﬁrﬁaoﬁfﬁfhyﬂnﬁé ePr§§°Hg(§f)pnq§n§glng mindral
E- 2- met hyl - 3

-(1- | - 1-Hi | -5-yl )~1- 4,5 14
trinethoxyphgﬁép%%gkﬁéﬁgﬁiQéPgéggtggggdﬂﬁﬁ¥th§’féﬁﬁ?bfﬂﬁgfggﬁ 8l ored

crystals, th ar aety i stjC f. whi g -.qmlting point
(Kofler) - 1 ROg : 3&’%%&%@?&%}5%@@% i :°f~|%l=a_5é$d_t4 ~ N = 3.36.
115 Bl OLOG Chls nREGUL B2 1 Heb Wyl BeBeiGeRl 298 robbahpd @l anlkii bat sen

of det achnent of HDMEC nhi bi fi on of Exanpl ecell prolifer-cells 1 nduced

wi t ht ~or pd ymseicihiat 59014 CSQAdMg, , CeeRAYNEr CRUECT; IWHIGH ofd i ZeddtO{IM t he
exanple at ain vivolC5 (uMconcentration of: HDMECHeLal uM). 3 ~MD. 1

uMLO. 30. 0025 protQ@3G@ol¥ent 42L8 asSRater AGCHadeny &bQ. 00320. 004324. 5

ng/ kg22. 50. 0019 -0.039 -31 - 4917 - 3216 - 21Grade 5 at0.00400. 10450

nmg/ kg30. 5< 0MAZ9<+ (KR 34 3 B AU Dy, Garcivthd niMain 080 , 2Q. H3AHLDE} -BHINdG ade 5
at 0. 0125 ng/ kg60. 80. 017 -nd28ndndG ade 5 at 0. 0250 ng/ kg72.00. 3

- ndndndndnd0 wWS3&d. 8nd i @aysld md B9 B.g5 wieded van drd 105501207 omed3dicdndG ade 5

at 0. 22525 ng/ kgl1inp0. 4ndndndndnd12nr 0. 32ndndndndnd1310

(np) 0. 030. 13FRGFd&cd@ats ath Thosegy EFemm s henpiel ad Bng35¢8n @boage a5 at 25

ng/kngg]&ppkgé%%léggngggp%nq%.%6%%gb%gqundndndnd 116

In the text hereinbelow, the products
corresponding to Formula (I) will be represented by a
general formula (I) in which Ar is replaced with a
phenyl substituted with n methoxy groups, it being

15 understood that n takes the value 2, 3 or 4 and that

the position of the methoxy groups on the phenyl is as
defined above.

The chalcones of general formula (I)

X

R1
Z
Y
R2

20 in which X represents an oxygen atom, Y is other than a
halogen atom and n, R; and R, are defined as above with
R; or R; representing an amino radical, may be prepared
by coupling between an aromatic ketone of general
formula (II) in which Y is other than a halogen atom,

25 and an aromatic aldehyde of general formula (III) under

the conditions described in J. Med. Chem., 1990, 33,



. 8ndndndndndnd182. Ondndndndndnd190. 8ndndndndndnd202. Ondndndndndnd210. 5nd
ﬁggdgdgdnd nd . not determ ned np: not pertinent 117 CLAIM5 1. A product
corresponding to formula (1) below X Ar ~~ ~Ar2 Y CI) 5 in which: a) Yis
sel ected fromthe group consisting of halogen, Cl-C~ linear alkyl, Cl-C~
branched al kyl, substituted Cl-C~ Iineaé al kyl, substituted Cl-C~ branched
al kyl, cycl oal kyl, substituted 10 cyclo @kyl, NH2, NH(R4), N(R4)2, aralkyl,
substituted aral kyl, COOH, COO(R4), CONH2, CCNH(R4) CON(R9) 2, CN, in which

I I tut [ cycloa kyl group
EﬁdreaggﬁeP&gg?gd?ggigngéu lfH f%%;g?ff? QCEX ﬁﬁéuﬁg PPnREATRBget her to

RL---~1 BA
R ?nrQﬂ?cﬁitﬁﬁzr%éiéﬂmﬁﬁée%?25‘9%296‘?%9%0%?%%3@%@9radl cal's RL and R2

is selected géggméhezgfoup consisting of NH2, NH2 HZ, NHC (0) -anmino acid,
NH(GP); N=(GP); in mhlch the amno acid is

(II) )

R. = NHBoc¢, NO,; R; = Me, Et, OMe, OEt, SMe, NMe,
or R, £ NHBog, ND, R, = Me, E1, OMe, OEt, SMe, NMa,

reduction or deprotection

> R1
R. = NH,; R, = Me, Et, OMe, OEL, SMe, NMe;, (OMe)n v
or R, = NH,: R, = Me. Et. OMe, OE!, SMe, NMe, R2

n

5 Scheme (I)

The process is generally performed in
apparatus of Soxhlet type at the reflux point of an
alcohol, such as ethanol, in the presence of

10 piperidine, acetic acid and molecular sieves.

It is understood that the coupling between
the ketone of general formula (II) and the aldehyde of
general formula (III) may also be carried out with a
radical R; or R, in which the nitro radical is replaced

15 with an amino radical. It is understood that the
coupling may also be carried out with the radical R; or
R; representing any protected form of the aromatic amine
function, such as, by way of nonlimiting example, tert-
butyloxycarbonylamino (NHBoc). The cleavage of the

20 protecting group on the aromatic amine function may be

carried out under the conditions described in



‘ma preferably serine; in which GP is a netabolizable substituent allow ng
the functional group to be changed: NH (GP) ~ NH2 or N= (GP) -~ NHZ 5 and
in which HZ is an organic or mneral acid; and the other radical RlL or R2
is selected fromthe group consisting of CH3, C2H5, OCH3, OCzHS, SCH3, NH
(R5) , N(R5) z, N(R5) (GP) , N (R5 Czé 10 am no acid, in which RS

represents a Cl-C2 al kyl group and, wh two radicals RS are present, they
may be |inked together to formaring, -' ~ B J 2) when Ar2 is ~, then A

et ngéygfelxﬁi\r EEFE T Pe OB BRY G nme o Cheb s ry MBS0RE 0PY  wo heter o
atoms. at | egsygone oh wHECRoke1RuLLT 20eD 3 ik PESOFLRCLEYchg B and

bear i ng a Si chai'n I'S cnosen rom group consi sti ng

f Cl-C3 k )y k | kyl
?C1H03§ ;lky%l@&%Ykadﬁ?@lc%gl%blﬁhﬁ e lec%%i akkyk é) g%b%%)ta Y 119

- (G~ Q2) al kyuNeRBatalyBivhireAuB8iba ﬁ@@ﬁgasfrQBkHlnégangg)h9hE¥ben'n whi ch
each R7 independently represents a (Cl-C3 afkyl or (C3-C~) Ccycl oal kyl

group, Or5a|tﬁrﬂhélpeéSenEembfnatwata&?s@ab&c87a§rB%ppéiﬁabiuhhgﬁ are

| i nked together to forma 5-nmenbered heterocycle; c) Xis selected fromthe

group consi sthagcofl@, okiCehehfchll R8iuckthonhi €brR¥nksanekeditred finomt he

group consisting of H Cl1-C7 linear alkyl, Cl1-C7 branched al kyl,

cycl oal kyl, theCpresanae hélbaﬂkybhlGIic%abianMedthahoabkyhlosmdstituted

cycl oal kyl , halocycloalkyl aral kyl, substituted aral kyl~ and 15 d) Ar is

sel ected from the grouE BOASPBALAF éidzhsdéﬁnéﬁhgﬁysﬁéiyﬁOImUla
3,4,5-trimet hoxyphenyl , 2,3, 5- trlnethOXXphenyI,

2,3,4-trinet hen
2,4, 5- tr.netﬂaiigheﬁ | ei5hes, §°mmsrpé9#iweﬁﬁak}ahéﬁyPr previous
5ot nont, WURLILEISUR Y RIS, S oty ened: oy
IR 5 ohonk e TR RS 15
are described in the literature and generally prepared
from the corresponding aromatic aldehydes which are
commercially available. When Y represents an optionally
15 substituted alkyl or aralkyl radical, the process is
advantageously performed by reacting the aldehyde with
a suitably chosen organometallic reagent, followed by
oxidizing the benzyl alcohol thus obtained under the
conditions described in J. Med. Chem., 1990, 33, 1948.
20 When Y represents a carboxyl, carboxylate or
carboxamide radical, it is advantageous to react said
aldehyde with a diazoacetate under the conditions

described in Synlett, 1996, 369.

The chalcones of general formula (I)

X
oYL
(OMe)n
Y
25 R2



120 3. The product as clained in clains 1 or 2, characterized in that Ar is
3,4, 5-trimethoxyphenyl or 3-methoxy-4,5-nethyl enedi oxy. 9. The product as
claimed in claims 1, 2 or 5 3, characterized in that Y is selected fromthe
group consisting of Cl, Br, CH3 and CH2CH3. 5. The product as clained in
any one of clainms 1 to 4, characterlzed in that Ar2 is RL a R2 10 6. The
product as clainmed in claimb, charactePPzed in that RL and R2 are sel ect ed
fron1the group of conbinations (Rl, R2) consisting of, respectlvely, (NH2,

OC2H5) . (NHZELQO%%Q Nﬁz%ug%FégﬂgRS%gz)ﬂﬁi’g%N g(%%écz%reﬂﬁ)fsfn(t The -
product _ss chaikhge Acaly PIEARLaRLY o ptohind oSPRSTRLELLTRED LhAt A7
or idhitSS?EFS%‘&"?@#%ﬁ%?%("%ﬁ‘;er%&eedr?azi%fb%n IR 2 cRBsen 1rom
met hyl, hydr gepireskyi iagdad- dndBbhyhaly Beebhtbade@UBS addition of
5 halogen followed by dehydrohalogenation of a chalcone

in which Y represents a hydrogen atom, according to

scheme (II). It is particularly advantageous to perform

this addition-elimination sequence on a protected form

of the amino radical, such as the nitro or NHBoc

10 radical, and then to reduce or deprotect.

addition of halogen

o]
| 2 elimination of hydracld
~d R R1 ~ R1
{OMe)n At L R (OMe)n O O

R2

R, = NHBoc. NO,; R, = Me, Et, OMe, OEt, SMe, NMe,
or R, = NHBoc, NO,; R, = Me, Et, OMe, OEt, SMe, NMe,

‘ reduction or deprotection

R, =NH;: R, = Me, Et. OMe, OEt, SMe, NMe, R2
or R, = NH,; R, = Me. Et, OMe, OEt. SMe, NMe,

Scheme (II)
The addition of halogen, preferably bromine

or chlorine, is generally carried out in a solvent such
15 as chloroform or carbon tetrachloride at a temperature

of between 0 and 50°C. The dehydrohalogenation is

generally carried out in a solvent such as

dichloromethane in the presence of an organic or

mineral base, for instance triethylamine, sodium

20 hydroxide or potassium carbonate, at a temperature of



121 10. The product as clained in claiml, characterized in that it is
chosen fromthe group consisting of

~E- 3- (3- Ami no- 4- met hoxyphenyl ) - 2-nmet hyl - 1- (3, 9, 55

tri met hoxyphenyl ) pr openone:

E- 3- (4- Am no- 3- net hoxyphenyl ) - 2- et hyl - 1- (3, 4, 5t ri met hoxyphenyl ) pr openone:
E- 3- ( 3- Am no- 4- net hoxyphenyl ) - 2- net hyl - 1(2,5dimathoxyphenyl)propenone
hydrochl ori de; 10 E- 3-(3-Am no-4- net hoxyphenyl)-2-brono-1-(3,4,5

tri met hoxyphenyl ) propenone: . .
E—2-thhy|-356¥y%§Ph§IElgﬁgiﬁBSI;§I§PT-EPG§F4P§tFpﬁefﬁ6§§bﬁﬁnyl)propenone:
E-2-thhy|-3-g%igﬁahyl-2,3-dihydro-l-kkindoI-S-yI)-l 15
(3,9,5-trineghoxyp'enyl)propenone~ _

E-2- Met hyl - 3- (1- met hyl rdeHohadebndsy bk dehdrdi SEbiAREAOY¥Rheny! ) propenoneox
i me;

E- 2- Met hyl - 3-[ 1- ( 2- di met hyl am noet hyl ) - 3 Hi ndol -5-yl ] 1- (3, 4, 5-tri nmet hoxyph
enyl ) propenone hydrochl ori de; 20 R

E- 2- Met hyl - 3- ( 1- hydr oxymet hy| - 1- H jfid , Rl s

t ri met hoxyphenyl ) pr openone: ~(©OMen Y

E- 2- Met hyl - 3- (1- et hyl - 1- H-i ndol - 5-yY) - 1- ( 3- met™hox{4, 5- net hyl enedi oxyphenyl
) propenone; E-2-Methyl -3-[1-(2-di net hyl am noet hyl )-1-Hindol -5-yl] 25

1- ( 3- et hoxy 48 ¥haethe| EfpICSePSReAP PHYIgEnaLeM™, (¥) i3, etbegnithdReRanoi ¢
acid . .

{ 2- met hoxy- 5PP2O960h #8289 ¢ 3Ry, 309 r Ryt B0, 8/0HERA )35t ARA%A "Birdhy! ) ami de
di hydr ochl oride; 1 . . .

3-(3-[ N-w ni ;Rﬁo?f-%? é‘lzerﬁrneesaeﬁtalor]q £t lonxoypﬁ1aednlyqé§l-’2%ﬁ%ﬁl-sf- (1%;-:: 4,5-trimetho

xyphenyl ) pro : 1N [ Is :
~2-nethoxy-5??%®%3F€§F?3gg%g%ggb%?igSFﬁfﬁéfﬁggﬁgﬁeﬁflprgggﬁff]gﬁenyl}anide

hydr ochl ori dgjenarad) FérafiA0-(3)hydr wahoga&%g]e@%msl( }% RO BERH 5[ 2

met hyl - 3- oxo0-"3- (3, 4, 5-tri met hoxyphenyl ) propenyl | phenyl } am de “hydr ochl oxi de~
1- et hyl pyr r @ltiof, N@réfexabaxylal dragifle atom. In this case, it is

(2- met hoxy-5-[ 2net hyl - 3- oxo- 3- (3, 4, 5-tri net hoxyphenyl ) propenyl ] 10

phenyl } am de ddy@dntelfeoiisdec brotEe phedketons Euaichedni Bedoyedaadof clains
1 to 5, characterized in that one of the radicals RlL and R2 is NHC(O0) - am no
acid, and i nadeairding o theageteiralsaichemed (fIiTam:nat ural am no aci ds and
15 unnatural ami no acids. 12. Thg..@00MGkeas clainmed in claimll,
characterized in that ¢he aninog?ﬁxﬁﬁgmﬁﬁggﬁﬂgfron1gl iti ne, lygsine,
N-met hyl proline, seripk ardAaUTEEIFGHAAET~and | amno acid is
in 20 enanti omeeicgl | g racemc form or 1S F

enant i oner. R2

=1

R. = NHBoc, NO,. NHy: R; = Me, E1, OMe. OE1. SMe. NMe,
of R, = NHBoc. NO,. NHy: R, = Me, Et, OMe, OEt, She. N,

{reduction or depratection)

()
R1
=
R. = NH,; R, = Me, Et. OMe, OE!, SMe., NMe, n2
®

or R, = NH;; R, = Me, E{. OMe, OEt, SMe. NMe,

Scheme (III)
15

The chalcones of general formula (I)

X
R1
=
(oMe),.
R2



13. The product as clained in any one of clains 1 to 9, characterized in
that it isin free or salified form 25 14. The product as clained in claim
13, characterized in that it is in salified form 123 15. The product as
claimed in claim14, characterized in that the salified formis a
hydrochl ori de. 16. The product as claingg in claiml12, 5 characterized in
that it is (S)-2-am no-3-hydroxypropano acid

~2- met hoxy- 5-[ 2- net hyl - 3- oxo- 3- ( 3, 4, 5tri met hoxyphenyl ) propenyl ] phenyl } am de
hydr ochl ori d : h pgal_c osition cogprising a, product as
claimed in a%/1 %ﬁécﬁf Rt E%ggrgggéélgnénlgggpﬁpnggof“n oﬁﬁpﬁﬁgﬁaﬁgmﬁth a

phar maceut i cahiby+a¢aeakahkengXehB! e04s cd¥: afhenPNR! MACEUL] Gal, conposi ti on

as claimed in claim 17, characterized In't It cbnprlsé%é?ﬁ% product as
clainmed in clHeFmmél. a25ah8ve THELHSR QG At 1P |jhgny one of
clainms 1 to 15, as an agent for i nhi gI'E ?’?fg t ubul iegl%;)lg.{g;r?gfi%?{aq}oon. 20. The
use of a prodadicas, chaynmelisbnbanyrepgrell BYyahliB1dopRiifc t0 pronote the
detachnment of 20 endothelial cells formng the wall of the bl ood vessels
suppl yi ng5a diispiacétenthefuaeppbdacpr edugeénasat! abemd1hn (ganyigne of clai s
1 to 16, to pronote a tunor necrosis. 22. The use of a product as clained
in any 25 onehéthcYareprésentiba boomthethpbufadiuvag, ofindewedhei nal product
that is useful for treating a pathol ogical condition. 124 23. The use as
claimed i n cfenrfibponsndeprehbedeipad hoPogi c@hemondl9sdn B836ancer.
.A3h3E.AL.ASZ.A9.A9.ALL.ASX.A9%)ASR.A9!e.Ay.A‘.Ay.AL.Ay.A‘!.Ah.A‘.A‘.A‘y.Ah
y. AOH. Al . ALAAPSATAYNG, P the general scheme (IV):

A AL. AU A& A" n. AL. Ay. ALy. AE. A" | 1)ArebBacatdrofidibnfsHded . ASy.cAL. AL! . AL. AAY. AL. As
.A9. As. A&5. AL. A&H . A. AfY! . A. AL. A| 21ABucisaphid dispid@nian™Gtn Au- . AL ./‘ Al r1A9. As. Asy.
Ae. A9. A. A AL. A ALY . A L. A€ A AL A~ AL ohen-A_5] AT AD
A AL, A AHr . As. ARSAT | L ALAPAD. AL. AH. Al . A59. A" % A/ WL A
.AF. A, Hr6@v. m"';D; 145 . o

Ry = NHBoc, NO,, NH,; R, = Me, Et, OMe, OEt, SMe, Nvie,
of R, = NHBoc, NO,, NH,; R, = Me, Et, OM, OEt, SMe, NMe,

' (reduction or deprotection)

()
Y= CHTNU (om ZF R1
R, =NHy; R, = Me, Et, OMe, OEL, SMa, NMe, n v
or R; = NH,; R, = Me, Et, OMe, OEt, SMe, NMe, R2
0}

10 Scheme (IV)

Schemes (III) and (IV) illustrate, in a
nonlimiting manner, methods for modifying the
substituents Y on a preformed chalcone, it being
possible for any other method known to those skilled in

15 the art to be used to modify said substituent Y.

The chalcones of general formula (I)

X

R1
~
o T

R2
in which X represents a radical N-OR; and Y, n, R; and

R; are defined as above with R; or R, representing an
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20 Step 1: 2.24g of 1—(3,4,5—trimethoxyphenyl)propenone,

which may be prepared according to Biorg. Med. Chem.
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and ethyl acetate (80/20 by volume). 2 g of E-3-(3-
nitro-4-methoxyphenyl)~2-methyl-1-(3,4,5-trimethoxy-

15 phenyl)propenone are thus obtained, containing about 5%
of the Z isomer, in the form of a yellow solid with a
melting point of between 45 and 50°C.

Step 2: 485 mg of 3-(3-nitro-4-methoxyphenyl)-2-methyl-
1-(3,4,5-trimethoxyphenyl)propenone, obtained in the

20 preceding step, are placed in suspension in 20 mL of
ethanol and 2.5 mL of water in a 50 mL three-necked
flask. The mixture is brought to reflux and 0.25 mL of
37% hydrochloric acid is then added, followed by
portionwise addition of 2.09 g of iron filings. The

25 reflux is maintained for 30 minutes and the mixture is
then cooled. After addition of 2 g of potassium
carbonate, the insoluble materials are filtered and

washed with 3 times 25 mL of ethanol. After
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with 3 times 50 mL of ethyl acetate. The combined
organic phases are washed with water, dried over

5 magnesium sulfate and concentrated under reduced
pressure. The orange-colored residue thus obtained is
purified by flash chromatography on silica gel (70-230
mesh), eluting with a mixture of cyclohexane and ethyl
acetate (70/30 by volume). 0.35 g of pure E-3-(3-amino-

10 4—methoxyphenyl)—2—methyl—1—(3,4,5—trimethoxyphenyl)—
propenone is thus obtained in the form of a pale yellow
powder, the characteristics of which are as follows:
- melting point (Kofler) = 142°C

~ elemental analysis: %C

67.26; %H = 6.80; %N = 3.97,.
15
Example 2: E-3-(4-Amino-3-methoxyphenyl)-2-methyl-1-

(3,4,5-trimethoxyphenyl) propencone

| (o)
o) ‘iln Z UIED ONQ
o NH,
_0
Step 1: Working as in step 1 of example 1, but starting
20 with 2.24 g of 1-(3,4,5-trimethoxyphenyl)propenone and
1.81 g of 4-nitro-3-methoxybenzaldehyde in 75 mL of
ethanol containing 2 mL of piperidine and 1 mL of
acetic acid, by refluxing for 96 hours, and after

purification by flash chromatography on silica gel

25 (70-230 mesh) eluting with a mixture of cyclohexane and
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phenyl)propenone free of Z isomer is obtained in the
form of a very viscous yellow oil.

Step 2: Working as in step 2 of example 1, but starting
with 700 mg of 3-(4-nitro-3-methoxyphenyl)-2-methyl-1-
(3,4,5-trimethoxyphenyl)propenone and 3.09 g of iron,
and after purification by flash chromatography on
silica gel (70-230 mesh) eluting with a mixture of
cyclohexane and ethyl acetate (70/30 by volume), 0.55 g
of pure E-3-(4-amino-3-methoxyphenyl)-2-methyl-1-

(3,4, 5-trimethoxyphenyl) propenone is obtained in the
form of a pale yellow powder, the characteristics of
which are as follows:

140°C

- melting point (Kofler)

- elemental analysis: %C

67.27; %H = 6.68; %N = 3.93.

Example 3: E~3-(3-Amino-4-methoxyphenyl)-2-methyl-1-
(2,5-dimethoxyphenyl) propenone hydrochloride

..

p NH,
T -
I !

Step 1: Working as in step 1 of example 1, but starting

-~

with 3.8 g of 1-(2,5-dimethoxyphenyl)propenone and
3.7 g of 3-nitro-4-methoxybenzaldehyde in 75 mL of

ethanol containing 4 mL of piperidine and 2 mL of
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E-3-(3-nitro-4-methoxyphenyl)-2-methyl-1-(2, 5-dimeth-
oxyphenyl)propenone free of Z isomer, is obtained in
the form of yellow crystals melting at 104°C.
Step 2: Working as in step 2 of example 1, but starting
10 with 280 mg of 3—(3—nitro—4—methoxyphenyl)—2—methyl—1—
(2, 5-dimethoxyphenyl) propenone and 1.03 g of iron, and
after purification in the form of the hydrochloride
recrystallized from a mixture of ethanol and diethyl
ether, 0.25 g of pure E-3-(3-amino-4-methoxyphenyl) -2~
15 methyl-l—(2,5—dimethoxyphenyl)propenone hydrochloride
is obtained in the form of pale yellow crystals, the
characteristics of which are as follows:

- melting point (Kofler) 178°C

- elemental analysis: %C 62.47; %H = 6.01; %N = 3.77;

20 %Cl = 9.14.

Example 4: E-3-(3-Amino-4-methoxyphenyl) -2-bromo-
1-(3,4,5—trimethoxyphcnyl)propenone

0
T CrT
Br ?
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volume), 6.27 g of E-3-(3-nitro-4-methoxyphenyl) -
1-(3,4,5-trimethoxyphenyl)propenone free of Z isomer,
10 are obtained in the form of a viscous yellow oil.
Step 2: 500 mg of E-3-(3-nitro-4-methoxyphenyl)-
1-(3,4,5-trimethoxyphenyl)propenone are dissolved in
8 mL of chloroform in a 50 mL three-necked flask. 40 uL
of bromine dissolved in 3 mL of chloroform are then
15 added dropwise. After stirring for 3 hours at room
temperature, a further 40 pL of bromine dissolved in
3 mL of chloroform are added dropwise and stirring is
continued for a further 3 hours at room temperature.
After concentration under reduced pressure, the residue
20 1is purified by flash chromatography on silica gel
(70~230 mesh), eluting with a mixture of
dichloromethane and cyclohexane (50/50 by volume).
554 mg of 2,3-dibromo-3-(3-nitro-4-methoxyphenyl)-
1-(3,4,5-trimethoxyphenyl) propanone are thus obtained,
25 the characteristic of which is as follows:
- mass spectrum (EI/DCI) M' = 533.
Step 3: 153 mg of 2,3-dibromo-3-(3-nitro-4-methoxy-

phenyl)-1-(3,4, 5-trimethoxyphenyl)propanone are
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triethylamine are then added and the mixture is stirred
for a further 72 hours at room temperature. After
addition of 5 mL of distilled water, the organic phase
is separated out by settling of the phases, washed with
10 twice 5 mL of water, dried over magnesium sulfate and
concentrated under reduced pressure. 116 mg of
E-2-bromo-3-(3-nitro-4-methoxyphenyl)-1-(3, 4, 5-
trimethoxyphenyl)propenone are thus obtained,
containing about 10% of its Z isomer, which product is
15 wused without further purification in the rest of the
synthesis.
Step 4: 67.2 mg of E-2-bromo-3-(3-nitro-4-methoxy-
phenyl)—1~(3,4,5—trimethoxyphenyl)propenone are placed
in suspension in 2 mL of ethanol, 167.5 mg of stannous
20 chloride, in its dihydrate form, are then added and the
mixture is heated at 80°C for 1 hour. After cooling and
diluting with 2 mL of water, the PH is brought to 8 by
addition of saturated sodium hydrogen carbonate
solution and the resulting mixture is extracted 3 times
25 with 5 mL of ethyl acetate. The organic phase is washed
with water, dried over magnesium sulfate and
concentrated under reduced pressure. The crude product

is purified by flash chromatography on silica gel
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thus obtained, the characteristics of which are as

5 follows:

- chromatography on a silica plate: Rf = 0.16 (solvent:

dichloromethane)

- mass spectrum (EI/DCI) M' = 422,

10 Example 5: E-2-Methyl-3-(l-methyl-1-H-indol-5-yl)-1-

(3,4,5-trimethoxyphenyl)propencne

0
JITCR
~o \

7

The process is performed as in step 1 of example 1, but

starting with 4.49 g of 1~(3,4,5-trimethoxyphenyl) -

15 propanone and 3.18 g of l-methylindole-5-carboxaldehyde

- which may be prepared according to Terent’ew et al.,

J. Gen.

ethanol

Chem USSR (1962), 32, 1311 - in 100 mL of

containing 4 mL of piperidine and 2 mL of

acetic acid, by refluxing for 48 hours. After

20 purification by flash chromatography on silica gel (70-

230 mesh), eluting with a mixture of cyclohexane and

ethyl acetate (80/20 by volume), followed by

recrystallization from ethanol, 2.5 g of pure E-2-

methyl-3- (1-methyl-1-H-indol-5-yl)-1-(3, 4, 5-

25 trimethoxyphenyl)propenone are obtained in the form of
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- elemental analysis: $ C = 72.52 ; %H = 6.45;
% N = 3.87.

Example 6: E-2-Methyl-3-(l-methyl-2,3-dihydro-1-H-

indol—S-yl)-1-(3,4,S-trimothoxyphcnyl)proponone

The process is performed as in step 1 of example 1, but
starting with 4.49 g of 1-(3,4,5-
trimethoxyphenyl)propenone and 3.22 g of 1-methyl-2, 3-
dihydroindole-5-carboxaldehyde - which may be prepared
according to Gavinecki et al., Org. Prep. Proced. Int.
(1998), 30, 455-60 - in 100 mL of ethanol containing

4 mL of piperidine and 2 mL of acetic acid, by
refluxing for 48 hours. After purification by flash
chromatography on silica gel (70-230 mesh), eluting
with a mixture of cyclohexane and ethyl acetate (70/30
by volume), followed by crystallization from isopropyl
ether, 1.2 g of pure E-2-methyl-3-(l-methyl-2, 3-
dihydro—H—indol—S—yl)-l—(3,4,5-trimethoxyphenyl)—
propenone are obtained in the form of pale yellow

crystals, the characteristics of which are as follows:
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5 Example 7: E-2-Methyl-3-(l-methyl-l1-H-indol-5-yl)-1-

(3,4,5-trimethoxyphenyl)propenoneoxime

EH

|
XY
~o w

100 mg of E-2-methyl-3-(l-methyl-1-H-indol-5-yl)-1-
(3,4,5-trimethoxyphenyl)propenone, obtained in example

10 5, 29 mg of hydroxylamine hydrochloride, 0.5 mL of
piperidine and 5 mL of ethanol are placed in a 25 mL
three-necked flask. The mixture is refluxed with
stirring for 5 hours and stirring is then continued at
room temperature for 20 hours. After concentration

15 under reduced pressure, the reaction medium is taken
up in 20 mL of water and 25 mL of of ethyl acetate. The
organic phase is separated out by settling, washed with
water and concentrated to dryness under reduced
pressure. After purification by flash chromatography on

20 silica gel (70-230 mesh), eluting with a mixture of
cyclohexane and ethyl acetate (80/20 by volume),
followed by recrystallization from ethanol, 70 mg of a
60/40 mixture of the Z and E isomers of E-2-methyl-3-

(1-methyl-1-H-indol-5-yl)~-1-(3,4,5~trimethoxyphenyl) -
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5 N = 7.03.

Example 8: E-2-Methyl-3- (1-methyl-1-H-indol-5-yl) -1~
(3,4,5-trimethoxyphenyl) propenone Z-oxime

HO._

Lo
JTCR

~

° \

10 820 mg of the 60/40 mixture of the Z and E isomers of
E—2—methyl—3—(1-methy1—1—H—indol—5—yl)—l—(3,4,5—
trimethoxyphenyl)propenoneoxime, prepared as in
example 7, may be separated on a chiral column of
Whelk0Ol S,S 10 uM type, containing 700 g of chiral

15 stationary phase, eluting with a mixture of n-heptane/
ethanol/dichloromethane (68/2/30 by volume) -
containing 0.1% trifluoroacetic acid - at a flow rate
of 100 ml/min. By isolating the first fraction eluted
(retention time = 22 minutes), 434 mg of E-2-methyl-

20 3—(l—methyl—l—H—indol—S—yl)—1—(3,4,5—trimethoxyphenyl)—

propenone Z-oxime are obtained.
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By working as in example 8, but isclating the second
5 fraction eluted (retention time = 28 minutes), 328 mg
of E-2-methyl-3-(l-methyl-1-H-indol-5-yl)-1-(3,4,5-

trimethoxyphenyl)propenone E-oxime are obtained.

Example 10: (S)-2,6-~Diaminohexanocic acid {2-methoxy-5-

10 [2-methyl-3-oxo0-3-(3,4,5-trimethoxyphenyl)propenyl]-
phenyl}amide dihydrochloride

(ID (o) H NH2
YLy
0
o 0
0 2 HC

Step 1: 1 g of Boc-Lys(Boc)-OH:DCHA is dissolved in

10 ml of ethyl acetate in a 50 ml round-bottomed flask,
15 followed by addition of 1.2 equivalents of aqueous 2M

sulfuric acid solution (i.e. 2.2 ml). Two clear phases

are obtained. The organic phase is set aside. 5 ml of

cold distilled water are added to the aqueous phase and

the resulting mixture is then extracted with 2 x 5 ml
20 of ethyl acetate. The organic phases are combined and

washed with 2 x 10 ml of distilled water and then dried
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prepared in step 1 is dissolved in 7 ml of ethyl
acetate in a 50 ml three-necked flask equipped with a
thermometer and a bubble counter. The colorless
solution is cooled to 6°C (water bath + ice), followed
10 by addition of N-methylmorpholine (1.2 equivalents,
146.5 pl), followed by pivaloyl chloride (1.2
equivalents, 163 pl). The white suspension obtained is
maintained at 5°C for 2 hours 30 minutes and 3-(3-
amino—4—methoxyphenyl)—2—methyl-1—(3,4,5—trimethoxy—
15 phenyl)propenone (392.9 mg, 1 equivalent) suspended in
10 ml of ethyl acetate is then added. The suspension is
stirred at room temperature for 72 hours. The
suspension is filtered through a sinter funnel and the
solid is then rinsed with ethyl acetate. The filtrate
20 is washed with 10 ml of distilled water and then with
5> ml of aqueous 1N sodium hydroxide solution, 10 ml of
distilled water and 10 ml of saturated NaCl solution.
The organic phase is dried over magnesium sulfate and
the solvent is evaporated off on a rotary evaporator.
25 The crude reaction product thus obtained is taken up in
5 ml of ethyl acetate and 3 ml of absolute ethanol,

followed by addition of 1 ml of 4.8N hydrochloric

ethanol. The medium is heated at 49°C until the
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5 pulverulent white solid are obtained, the
characteristics of which are as follows:
- LC/MS (50x4.6 mm column of Hypersil BDS C18 3 pm
silica; linear elution gradient from 5% to 90%
acetonitrile, containing 0.05% trifluorocacetic acid, in
10 water, also containing 0.05% trifluorocacetic acid, in
3.5 minutes at a flow rate of 1 mL/minute); retention
time = 2.67 minutes; MS: 486.3 ([M+H]")
- Elemental analysis: %C = 52.06; %H = 6,73; %N =
7.02; % Cl = 12.7.

15

Example 11: 2-Amino-5-[3-(l-nitroguanidinoc)]-pentanocic
acid {2-methoxy-5-[2-methyl-3-oxo-3-(3,4,5~trimethoxy-

phenyl) propenyl]phenyl}amide hydrochloride
NH
b PP
J T T
o) NH
0~ ?
_0

HCI
20 Step 1: 3-(3-Amino-4-methoxyphenyl)-2-methyl-1-(3,4, 5-
trimethoxyphenyl)propenone (1 g, 0.279 mmol) is
dissolved in 150 ml of dichloromethane, followed by
addition of EEDQ (760.1 mg, 1.1 equivalents) and No~-

Boc-N~@-nitro-L-arginine (980.2 mg, 1.1 equivalents).
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product is purified by flash chromatography on silica
5 gel (AC.C 35-70 pm silica 60), eluting with a mixture

of ethyl acetate and cyclohexane (80/20 by volume).
1.5 g of 2-(1,1~-dimethylethyloxycarbonylamino) -5-[3~ (1-
nitroguanidino) ] pentanoic acid {2-methoxy-5-[2-methyl-
3—oxo—3—(3,4,5—trimethoxyphenyl)propenyl]phenyl}amide

10 are obtained in the form of a brown oil.
Step 2: This o0il is dissolved in 10 ml of ethyl
acetate, followed by addition of 4 ml of ethanol and
2 ml of 4.8N hydrochloric ethanol solution. The medium
is heated at 60°C (temperature of the oil bath) for

15 12 hours. The white solid obtained is filtered off on a
sinter funnel, and then rinsed with ethyl acetate and
dried under vacuum. 1.07 g of 2-amino-5-[3-(1l-nitro-
guanidino) ] pentanoic acid {2-methoxy-5-[2-methyl-3-oxo-
3—(3,4,5—trimethoxyphenyl)propenyl]phenyl}amide

20 hydrochloride are thus obtained in the form of a white
powder, the characteristics of which are as follows:
- Mass spectrum (EI): m/z = 558
- Elemental analysis: %C = 52,84 ; %H = 6,22 ; %N =
14,14; %Cl = 6,12.

25
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trimethoxyphenyl)propenone (450 mg, 1.259 mmol) is
dissolved in 45 ml of DMF, followed by addition of HOBT
(578.3 mg, 3 equivalents), HBTU (1.43 g, 3
equivalents), N-methyl-L-proline (487.9 mg, 3

10 equivalents) and N,N-diisopropylethylamine (1.31 ml, 6
equivalents). The medium is stirred at room temperature
for 3 hours. The solvent is evaporated off under vacuum
(P=9 mbar, T bath = 44°C). The crude product is taken
up in 30 ml of distilled water and the aqueous phase is

15 then extracted with 5 x 60 ml of dichloromethane. The
organic phase is washed with saturated NaCl solution
and then dried over magnesium sulfate. The solvent is
evaporated off under vacuum. The crude reaction product
is purified by flash chromatography on silica gel,

20 eluting with a dichloromethane/methanol mixture(95/5 by
volume). The 197 mg thus purified are dissolved in
ethyl acetate (2 ml), followed by addition of 4.8N
hydrochloric ethanol solution (17 pl) and the medium is

stirred at room temperature for 18 hours. After
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concentration of the solvent followed by drying, 205 mg
of l-methylpyrrolidine-2-carboxylic acid {2-methoxy-5-
[2-methyl-3-ox0-3-(3,4,5-trimethoxyphenyl)propenyl] -
phenyl}amide are obtained, the characteristics of which
5 are as follows:
- LC/MS (50x4.6 mm column of Hypersil BDS C18 3 pm
silica; linear elution gradient from 5 to 90%
acetonitrile, containing 0.05% trifluorocacetic acid, in
water, also containing 0.05% trifluoroacetic acid, in
10 3.5 minutes at a flow rate of 1 mL/minute); retention

time = 3.03 minutes.

- Mass spectrum: 486.32 ([M+H]")

Example 13: (S)-2-Amino-3-hydroxypropanoic acid {2-

15 methoxy-5-[2-methyl-3-oxo-3-(3,4,5-trimethoxyphenyl) -

propenyl]phenyl}amide hydrochloride
o) NH,
H
o I _ l Ao

0 O °

| oL | HCI
Step 1: 3-(3-Amino-4-methoxyphenyl)-2-methyl-1-(3,4,5-
trimethoxyphenyl)propenone (700 mg, 1.96 mmol) is

20 dissolved in 25 ml of dichloromethane, followed by

addition of HOBT (298 mg, 1.2 equivalents), EDCI
(422 mg, 1.2 equivalents) and N-Boc-L-serine (452 mg,

1.2 equivalents). The medium is stirred at room

temperature for 3 days. 50 ml of dichloromethane and
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saturated NaCl solution and then dried over magnesium
sulfate. The solvent is evaporated off under vacuum.

5 The crude reaction product is purified by flash
chromatography on silica gel, eluting with a
dichloromethane/ethyl acetate mixture (7/3 by volume).
800 mg of (S)-2-Boc-amino-3-hydroxypropanoic acid {2-
methoxy-5-[2-methyl-3-oxo-3~-(3,4,5-trimethoxyphenyl) -

10 propenyl]lphenyl}amide are thus obtained in the form of
an orange-colored oil which is used without further
modification in the following step, the characteristics
of which product are as follows:

- Mass spectrum (EI) : m/z = 544

15 Step 2:

(8) -2-Boc-amino-3-hydroxypropanocic acid {2-methoxy-5-
[2-methyl-3-ox0-3-(3,4,5-trimethoxyphenyl)propenyl] -
phenyl}amide (800 mg) is dissolved in 2.5 ml of
dioxane, followed by dropwise addition of 2.5 ml of a

20 4M solution of hydrochloric acid in dioxane. The
reaction medium is stirred at room temperature for
20 hours; after concentration of the solvent under
reduced pressure, the residue is taken up in 50 ml of
water, brought to pH 8 by addition of saturated agueous

25 sodium hydrogen carbonate solution and then extracted
three times with 25 ml of dichloromethane. The combined
organic phases are washed with water, dried over

magnesium sulfate and concentrated under reduced
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pressure. The residue is purified by flash
chromatography on silica gel, eluting with a
dichloromethane/methanol mixture (95/5 by volume).
360 mg of (S)-2-amino-3-hydroxypropanoic acid

5 {2-methoxy-5-[2-methyl-3-oxo-3-(3,4,5-trimethoxy-
phenyl)propenyl]phenyl}amide are thus obtained in the
form of an amorphous beige-colored solid.
240 mg (0.54 mmol) of the base obtained above are
dissolved in 5 ml of diisopropyl ether and 1 ml of

10 methanol. 0.54 ml of a 1M solution of hydrochloric acid
in diisopropyl ether is then added dropwise and the
mixture is left to crystallize for three hours. After
filtration followed by air-drying, 200 mg of (S)-2-
amino-3-hydroxypropanoic acid {2-methoxy-5-[2~-methyl-3-

15 0x0-3- (3,4, 5~trimethoxyphenyl)propenyl]phenyl }amide
hydrochloride are obtained in the form of white
crystals, the characteristics of which are as follows:
- Mass spectrum (EI) : m/z = 494
- Elemental analysis : %C = 56.93 ; %H = 6.58 ; %N =

20 5.61; %Cl = 7.12.

Example 14: Aminoacetic acid {2-methoxy-5-[2-methyl-3-

oxo—3—(3,4,5-trimothoxypheny1)proponyl]phenyl}amide
hydrochloride

0 H
-0 Z N NH
ey
7Y |

25 HCI
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Step 1: 3-(3-Amino-4-methoxyphenyl)-2-methyl-1-(3,4,5-
trimethoxyphenyl)propenone (175 mg, 0.5 mmol) is
dissolved in 10 ml of dichloromethane, followed by
addition of HOBT (75 mg, 1.1 equivalents), EDCI

(106 mg, 1.1 equivalents) and N-Boc-glycine (96 mg, 1.1
equivalents). The medium is stirred at room temperature
for 3 days. 10 ml of dichloromethane and 10 ml of water
are added. The organic phase is separated out after
settling of the phases, washed with saturated sodium
chloride solution and then dried over magnesium
sulfate. The solvent is evaporated off under vacuum.
The crude reaction product is purified by flash
chromatography on silica gel, eluting with a
dichloromethane/ethyl acetate mixture (6/4 by volume).
250 mg of Boc-aminoacetic acid {2-methoxy-5-[2-methyl-
3-ox0-3-(3,4,5-trimethoxyphenyl)propenyl ] phenyl}amide
are thus obtained in the form of a beige-colored foam
which is used without further modification in the
following step, the characteristics of which product
are as follows:

- Mass spectrum (EI): m/z = 514

Step 2:

250 mg of Boc-aminoacetic acid {2;methoxy—5—[2—methyl—
3-o0x0-3-(3,4, 5-trimethoxyphenyl)propenyl]phenyl}amide
are dissolved in 2 ml of dioxane, followed by dropwise
addition of 1.1 ml of a 4M solution of hydrochloric
acid in dioxane. The reaction medium is stirred at room

temperature for 20 hours. After concentration of the

10

109%& ()-Z[ $[W [ K[ [ dEz[ <
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trimethoxyphenyl)propenyl]phenyl}amlde hydrochloride

are obtained in the form of white crystals, the

characteristics of which are as follows:

- Mass spectrum (EI): m/z = 450

10 - Elemental analysis: %C = 58.03 ; %H = 6.17 ; &N =

6.11; %Cl = 8.29.

Example 15: (8) ~2-Amino-3-methylbutanoic acid

{2-methoxy—5-[2—methy1-3-oxo-3-(3,4,5-trimethoxy-

15 phenyl)propenyl]phenyl}amide hydrochloride

HCI
Step 1: 3—(3—Amino—4—methoxyphenyl)-2—methyl—1—(3,4,5—
trimethoxyphenyl)propenone (176 mg, 0.5 mmol) is
dissolved in 10 ml of dichloromethane, followed by

20 addition of HOBT (75 mg, 1.1 equivalents), EDCI
(106 mg, 1.1 equivalents) and N-Boc-L-valine (120 mg,
1.1 equivalents). The medium is stirred at room
temperature for 3 days. 15 ml of dichloromethane and
10 ml of water are added. The organic phase is

25 separated out after settling of the phases, washed with
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260 mg of (S)-2-Boc-amino-3-methylbutanoic acid
{2-methoxy-5-[2-methyl-3~0oxo0-3-(3, 4, 5-
trimethoxyphenyl)propenyl]phenyl}amide are thus
obtained in the form of a beige-colored foam which is

10 used without further modification in the following
step, the characteristics of which product are as
follows:

- Mass spectrum (EI): m/z = 556
Step 2:

15 (S)-2-Boc-amino-3-methylbutanoic acid {2-methoxy-5-[2-
methyl-3-ox0-3-(3,4,5-trimethoxyphenyl)propenyl] -
phenyl}amide (260 mg) is dissolved in 2 ml of dioxane,
followed by dropwise addition of 1.05 ml of a 4M
solution of hydrochloric acid in dioxane. The reaction

20 medium is stirred at room temperature for 20 hours.
After concentration of the solvent under reduced
pressure, the residue is dissolved in 5 ml of
diisopropyl ether and 0.5 ml of methanol, and is then
left to crystallize for 3 hours. After filtration

25 followed by air-drying, 170 mg of (S)-2-amino-3-methyl-
butanoic acid {2-methoxy-5-[2-methyl-3-ox0-3-(3,4, 5~

trimethoxyphenyl)propenyl]phenyl}amide hydrochloride
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- Elemental analysis: %C = 60.56 ; $H = 7.03 ; %N =

5 5.16; %Cl = 7.84.

Example 16: E-2-Methyl-3-(l-methyl-1-H~indol-5-yl)-1-

(3-methoxy-4,5-methylenedioxyphenyl) propencne
T TR
0 N
\
0

The process is performed as in step 1 of example 1, but

10 starting with 2.1 g of 1-(3-methoxy-4, 5-methylenedioxy-
phenyl)propanone - which may be prepared according to
J. Org. Chem. 1981, 46(14), 2969-71 - and 3.18 g of
l-methylindole-5-carboxaldehyde - which may be prepared
according to Terent’ew et al., J. Gen. Chem USSR

15 (1962), 32, 1311 - in 100 mL of ethanol containing 2 mL
of piperidine and 1 mL of acetic acid, by refluxing for
96 hours. After purification by flash chromatography on
silica gel (70-230 mesh), eluting with a mixture of
cyclohexane and ethyl acetate (80/20 by volume),

20 followed by recrystallization from isopropanol, 1.05 g
of pure E—2-methyl—3—(l—methyl—l—H—indol—S-yl)—1—(3—

methoxy-4, 5-methylenedioxyphenyl)propenone are obtained
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- melting point (Kofler) = 129°C.
- elemental analysis : % C =72.10; %H = 5.28; % N =
5 4.06.

Example 17: E-2-Methyl-3-(l1-H-indol-5-yl)-1-(3-methoxy-

4,5-methylenaedioxyphenyl)propencne

0] P \
SSRaes
/O

10 Step 1: 5 g of 5-indolecarboxaldehyde are dissolved in
90 ml of DMF and 18 ml of DMSO in a 250 ml three-necked
flask under an argon atomosphere, and the mixture is
then cooled to 0°C. 2.06 g of 60% sodium hydride in oil
are then added portionwise and stirring is then

15 continued while allowing the mixture to return to room
temperature, until the evolution of gas has ceased.

8.6 g of (2-trimethylsilylethyl)oxymethyl chloride are
then added dropwise and the mixture is then stirred for
20 hours at room temperature. The reaction medium is

20 then poured into a mixture of 300 ml of water and 100 g
of crushed ice, and then extracted 3 times with 150 ml
of ethyl acetate. The combined organic phases are
washed with saturated aqueous sodium chloride solution,

dried over magnesium sulfate and concentrated to
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ethyl acetate (70/30 by volume) to give 9 g of 1-(2-

5 trimethylsilylethyl)oxymethylindole~5-carboxaldehyde in
the form of an orange-colored oil, which is used
without further modification in the following step.
Step 2: The process is performed as in step 1 of
example 1, but starting with 2.1 g of 1~ (3-methoxy-4, 5-

10 methylenedioxyphenyl)propanone - which may be prepared
according to J. Org. Chem. 1981, 46(14), 2969-71 - and
2.76 g of 1-(2-trimethylsilylethyl)oxymethylindole~5-
carboxaldehyde in 100 mL of ethanol containing 2 mL of
piperidine and 1 mL of acetic acid, by refluxing for

15 96 hours. After purification by flash chromatography on
silica gel (70-230 mesh), eluting with a mixture of
cyclohexane and ethyl acetate (70/30 by volume),
followed by crystallization from diisopropyl ether, 2 g
of pure E-2-methyl-3-[1-(2-trimethylsilylethyl)-

20 oxymethyl—l—H—indol—S—yl]—1—(3—methoxy—4,5—methylene—
dioxyphenyl)propenone are obtained in the form of white
crystals, the characteristics of which are as follows:
- melting point (Kofler) = 90°C
Step 3: 2 g of E-2-methyl-3-[1-(2-trimethylsilyl-

25 ethyl)oxymethyl—l—H—indol—S—yl]—1—(3—methoxy—4,5—
methylenedioxyphenyl)propenone are dissolved in 42 ml
of THF, followed by addition of 4.3 ml of a 1M solutién

of tetra-N-butylammonium fluoride in THF, and the
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organic phase is separated out after settling of the
S5 phases, washed with water, dried over magnesium sulfate
and concentrated to dryness under reduced pressure. The
red oil obtained is purified by flash chromatography on
silica gel (70-230 mesh), eluting with a mixture of
cyclohexane and ethyl acetate (70/30 by volume),
10 followed by recrystallization from isopropanol, to give
420 mg of pure E-2-methyl-3-(l-H-indol-5-yl)-1-(3-
methoxy-4, 5-methylenedioxyphenyl)propenone in the form
of a beige-colored solid, the characteristics of which

are as follows:

15 - melting point (Kofler) = 140°C

Example 18: E-2~Methyl-3-[1-(2-dimethylaminocethyl)-1-H-

indol-5-yl]-1-(3-methoxy-4,5-methylenedioxyphenyl) -

SRR 0s
1 ¥

N—

20 /

propenone

336 mg of E-2-methyl-3-(1l-H-indol-5-yl)-1-(3-methoxy-
4,5-methylenedioxyphenyl)propenone, obtained in example
17, are dissolved in 10.5 ml of pyridine in a 250 ml
three-necked flask under an argon atmosphere, the

25 solution is then cooled to 0°C and 90 mg of 60% sodium
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hydride in oil are added. After stirring for 1 hour at
room temperature, the mixture is again cooled to 0°C
and 144 mg of (2-chloroethyl)dimethylamine hyrochloride
are added dropwise. The mixture is then maintained at
5 60°C for 5 hours. After concentration under reduced
pressure, the reaction medium is taken up in 50 ml of
ethyl acetate, washed with water, dried over magnesium
sulfate and concentrated to dryness under reduced
pressure. The yellow-brown foam obtained is purified by
10 flash chromatography on silica gel (70-230 mesh),
eluting with a mixture of methanol and dichloromethane
(2/98 by volume), followed by crystallization from
diisopropyl ether, to give 400 mg of pure E-2-methyl-3-
[1—(2—dimethylaminoethyl)—1—H—indol—5—yl]-1—(3—methoxy—
15 4,5-methylenedioxyphenyl)propenone in the form of a
beige-colored solid, the characteristics of which are

as follows:

- melting point (Kofler) = 118°C

20 Example 19: E-2-Methyl-3-(1-H-indol-5-yl)-1-(3,4,5-

trimethoxyphenyl)propencne
' ()
xores
~ N
o H
0O

Step 1 : The process is performed as in step 1 of
example 1, but starting with 2.24 g of 1-(3,4,5-
25 trimethoxyphenyl)propanone and 2.76 g of 1l-tert-

butyloxycarbonylindole—5—carboxaldehyde -~ which may be
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and 1 mL of acetic acid, by refluxing for 48 hours.
After purification by flash chromatography on silica

5 gel (70-230 mesh), eluting with a mixture of
cyclohexane and ethyl acetate (70/30 by volume), 2.2 g
of pure E-2-methyl-3-[1-(1l-tert-butyloxycarbonyl-1-H-
indol-5-yl}-~-1-(3,4,5-trimethoxyphenyl)propenone are
obtained in the form of a pale yellow oil, which is

10 wused without further modification in the following
step.
Step 2: 0.7 g of E-2-methyl-3-[1-(1l-tert-
butyloxycarbonyl-1-H-indol-5-yl1]-1-(3,4,5-trimethoxy-
phenyl)propenone is dissolved in 15 ml of THF. 1.5 ml

15 of methanol and 0.25 g of sodium methoxide are then
added successively and the mixture is then stirred for
18 hours at room temperature. After concentration under
reduced pressure, the reaction medium is taken up in
75 ml of ethyl acetate and 35 ml of water. The organic

20 phase is separated out after settling of the phases,
washed with water, dried over magnesium sulfate and
concentrated under reduced pressure. After purification
by flash chromatography on silica gel (70-230 mesh),
eluting with a mixture of dichloromethane and

25 diisopropyl ether (50/50 by volume), 505 mg of pure
E-2-methyl-3~(1-H-indol-5-yl)~1~(3,4,5-trimethoxy-

phenyl)propenone are obtained in the form of an orange-
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iO%&' ?) & 249%10%' - |P9<(&)10%&' ()-"1f98100& ()-"1°9110% & ()-4rSl!f
109 ()-yz 10%5& (3 éégrl;,Q%EI?, () nf/S10%8&1() - 10 10 10! 1L.
1098 () - &pksz[9rSl" I%;; . ) cyLshi0%. (kv ¢
10%z & f 11 $10894ke ﬂ#g@g ' &) eyks
fow?&' (§2ysFGHI M u\;(7?a 10%& ()-s -1098& () -, 109%5& () - ®i5oker () 10
5 3.72.

Example 20: E-2-Methyl-3-[1-(2-dimethylaminocethyl)-1-H-

indol-5—y1]-1—(3,4,5—trimethoxyphenyl)propenone
hydrochloride

\ o
SO T C
P H

N~

10
The process is performed as in example 18, but starting
with 350 mg of 2-methyl-3-(l-H-indol-5-y1)-1~(3, 4, 5-
trimethoxyphenyl)propenone, obtained in example 19,
90 mg of 60% sodium hydride in oil and 143 mg of

15 (2-chloroethyl)dimethylamine hydrochloride in 10 ml of
pyridine. After purification by flash chromatography on
silica gel (70-230 mesh), eluting with a mixture of
ethanol and dichloromethane (5/95 by volume), 150 mg of
pure E—2-methyl—3—[1-(2—dimethylaminoethyl)—1—H—indol—

20 5—yl]—1—(3,4,5-trimethoxyphenyl)propenone in the form
of a yellow oil. This o0il is redissolved in 2.5 ml of
diethyl ether, followed by addition of 0.4 ml of a 1M
solution of hydrochloric acid in diethyl ether, and the
mixture is left to crystallize for 20 hours. After

25 filtration, washing with diethyl ether and drying under




10 10'6 . & 109%& () -
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$& 10%' ()-S!; $& 10%&' ()-S! 1$&! 10%&' () -F 1098 ()-f! f

10983& () - f #$9&*0uSl 1! 6&Z109& ()-3 !1&Z10% "& ()-3 10% & ()-f!
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pentoxide, 120 mg of E-2-methyl-3-[1-(2-dimethylamino-
ethyl)-1-H-indol-5-yl]-1-(3,4,5-trimethoxyphenyl) -
propenone hydrochloride are obtained in the form of
5 pink-beige crystals, the characteristics of which are

as follows:
- melting point (Kofler) = 127°C
- elemental analysis: % C = 65.17; %H = 7.09 ; % N =
5.68 ; %C1l = 7.88.

10 Example 21: E-2-Methyl-3-(l-hydroxymethyl-1-H-indol-5-

yl)-1-(3,4,5-trimethoxyphenyl)propencne

| 0
BOARSS
\0 N
A0 HO>
2.5 ml of an aqueous 37% formaldehyde solution and then
0.55 ml of aqueous 1N sodium hydroxide solution are
15 successively added to a solution of 176 mg of E-2-
methyl-3-(1l-H-indol-5-yl)-1-(3,4,5~-trimethoxyphenyl) -
propenone, obtained in example 19, in 3 ml of ethanol.
After stirring for 20 hours at room temperature, 25 ml
of water are added to the suspension obtained, and the
20 mixture is extracted 3 times with 15 ml of ethyl
acetate. The combined organic phases are washed with
water, dried over magnesium sulfate and concentrated
under reduced pressure. After purification by
recrystallization from ethyl acetate, 35 mg of pure

25 E-2-methyl-3-(l-hydroxymethyl-1-H-indol-5-yl)-1-(3,4,5-
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<}oaS4 1!S109& ()- 10 10 10 109%& ()-! (L1410 ()- & ; |
L,:110%& ()-&L' I 10%&' ()-= aBaS4 1!S, SI0%& ()-yy1l0%&' ()-!109%& ()- MLOY& () -
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are as follows:

- melting point (Kofler) = 185°C

5 - elemental analysis: % C = 69.13 ; %H = 6.14; % N =
3.36.
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10965& ()-- agn; w3nbC 1!!115 10%&' ()-!;5 10% (& ()-!D,, 109%4S1S&' () -!
BIOLOGICAL RESULTS

5

Percentage of

Tubulin: C51 colon
inhibition of Inhibition of detachment of HDMEC cunor
Example polymer- cell prolifer- cells induced with crosic
N° ization ation ICsy the compound cited in
(M) the example at a in vivo
ICs0 (nM) concentration of:
HDMEC HeLa 1 pM |[0.3 pM| 0.1 uM
1 0.3 0.0025 -}0.0036 -|37 - 42|18 - 38/21 - 36} Grade 5 at
0.0032 | 0.0043 24.5 mg/kg
2 2.5 0.0019 -] 0.039 - |31 - 49|17 - 32|16 - 21| Grade 5 at
0.0040 0.104 50 mg/kg
3 0.5 < 0.019]< 0.019 34 37 31 nd
4 0.6 nd nd nd nd nd nd
5 0.7 0.03 0.005 - 32 nd nd Grade 5 at
0.01 25 mg/kg
6 0.8 0.017 - nd 28 nd nd Grade 5 at
0.02 50 mg/kg
7 2.0 0.3 - nd nd nd nd nd
0.5
8 0.8 nd nd nd nd nd nd
9 3.5 nd nd nd nd nd nd
10 np 0.207 - nd 36 nd nd Grade 5 at
0.225 25 mg/kg
11 np 0.4 nd nd nd nd nd
12 nr 0.32 nd nd nd nd nd
13 10 (np) 0.03 0.1 31 nd nd Grade 5 at
12.5 mg/kg
14 25 (np) 0.01 nd 36 nd nd Grade 5 at
25 mg/kg
15 9 (np) 0.03 - nd nd nd nd nd
0.06
16 0.5 nd nd nd nd nd nd

10z

,, 10%
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y 10% ()-!|ByZssy L0@108A& (|) - s@10%0&a() {S1QT& (kr [0 50 [LOT v g

10000 () V& () - BxX= T TIO0Y0& ()[-F 0T 3 O |- @opa& )=
Ly"100& () {TII0%&[) - BX-DFEY [T0QW & (- Ut = S Ay,

21 0.5 nd nd nd nd nd nd

nd : not determined
np: not pertinent



10T 10T 10TS10%& ()- 109%9& ()-tZ; Hsy

10@/" 10%J& () - 0@/ 10%J& () - 0@/ 10%J& ()- 0@/ 10948 ()- 0@ 10%& ()- 0@/ 10%J&
. ()-0@! 10%& () - 0gV8;
Hs @/ 1094J&' () - 0@/ 10%J& () - 0@/ 10%J& ()- 0@/ 10%J& ()-0@" 10%& ()-0; cu
[=T! u[ <; Hs@/ 10948 ()- 0@/ 10%J& ()-0; cu
[=T! @' 1094)& ()- 0@/ 10%&' ()- 0@ 10%&Y% -0} c;
Hs @/ 10%J& () - 0@/ 10%J& () - 0@/ 10%J& () - 0@/ 10%J& ()- 0@ 10%K& ()- 0@/ 10%J
& ()-0@/! 109%J& ()-0*I R3; L
H@/! 10%J& () - 0@/ 10%&' () - 0@/ 10%& (H&SEN%J&' ()-0@" 10%& ()-0; cu

=T! *+, 123<pV7; H@" 10%J&' () ;0@ 10%E () -0 cu_ ..
{:T! @ 109K ()-(%/! 1%&'(%?- %ﬁ%&%ﬁé?‘:’%‘@g}&? formula (I)
H@Y! 10948’ () Q@Y 10%@! 10948 () - 0@/ 10%J&' () - 0@/ 10%J& () - 0@ 10%k8 () - 0@/
1094 () - 0@/ I0%J& () - OBCFGRSI | R3;
H@/! 10%J& () - 0@/ 10948 ()- 0@/ 1098} ) - 0@/ 10%J&' () - 0@/ 10%J& () - 0; cu
[=T!ij ktuv~pV7; H@/! 10%J& () - 0@/! 109& (L~0; cu
[=T! @/ 10%J&' () - 0@/ 1094J&" () - 0@ATD%IYA) - VAIRC;
H@! 10%J& () - 0@/ 10%@/! 10%J& ()- 0@/ 1QUAJE ()-0@" 10%J& ()- 0@/ 10%K () - 0@/
109%J& () - 0@/ 10%J& () - 0qV\8; (1)
H@V! 10%J&' () - 0@/! 10%J&' () - 0@/ 1098 ()- 0@/ 10%8' ()- 0@/ 10%J& ()-0; cu
[ =T! pV7; H&/! 109@R1CH:00@/ 10%J&' () -0; cu
[=T! @ 1098 ()-0 !,10%&'(&-0@/!10%&'()-%& o
H@/ 10%J& () 200@a 16988levredyrEromakhe) oo@yr1ooneisrin@yof0vs () - 0@/ 10%J
& ()-0@" 10%J&' () - 0gR3; ,
H@gl? 1098 () - 0@§/? 5?6328&6{1) - B@F1d9De3 addlroRueCr ) brrashedaglkylo: cu

=TI M ; H@/! 1098 ().- Q¢ @/ 10%J& () -Q(; ¢ .
%:T! @ 0o ()-o@g}%’fgﬁtﬁg-/g%f&)ld%(ﬂé% e, substituted C,-Cy
U@L/!O%Jf‘)@/g)lowgﬁbﬁag@algwﬂ) LI, (LuBEY, 100X () - 0@ 10%K () - 0@
I 10%4J&' -0)*+, 3:; qRS;
H@/! 10%&'( ) - 0@/ LQUWE R kv, ) OV ORI ' (e 0@1410%J& ()-0;cu [=T!;
s KOp/(tJ/Y&;OI(—R@/! 10%53#? iy %)&?io%% E)a%)zfi %Wf" Qi
=T! @/ 10%)& ()-0 tEX- @Y , " ;
o O A ) B ROAROMORTINST, 6P, omue ) -00n 10
%J& ()-0qgRS; CONH(R4), CON(R4),, CN, in which R4 represents an
H@/! 10%J&' () - 0@/ 10%J& () - 0@/ 109%4J& () - 0@/ 109%J& () - 0@/ 10%J& ()-0; cu
[ =T! pV7; HQ/! 10%J&0pri0@L19%dbEriOuted C;-C; alkyl or cycloalkyl
[=T! @ 10%J&' ()- 0@/ 10%J&' ()- 0@/ 10%)& () - OeF;
H@/! 1@/ 10%J& () - o@w1ROe&d, ( Yho@v/t¥0%wadira0@/RI0%0&' breb @t 1 0%&y() - 0@/ 10
W& ()-0LM ;
Ha! (12)%&5( ) - 0@ TeYaRe(}inkrdibomethproay fovmea( Fio@! 109%4)& ()-0; cu
[=T! gM ; H@/! 109%J& () - 0@/ 10%J& ()-0; cu
[=T! @ 10%J&' ()- 0@/ 10%J& ()- 0@/ 10%)& () - OeF;
Y 10V Q04K ()~ OOV 1020 () ;01 1R2E, () OQY! 100 () 0@ 10% () -0@

0,
VI 10%0& () - 0 Swe; ¢ grotip” consis
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08 () - 0>?@AF h which:

HaY! (12)%J& ()-gé?/ﬁg%g}f?-O@/! 1008 () - 0@/ 1Q4& () - 0@/ 10%J& () - 0; cu

20 1)  when Ar2 is R2

, then one of the
radicals Rl and R2 is selected from the group
consisting of NHz, NH,-HZ, NHC(O)-amino acid,

NH- (GP)}; N=(GP); in which the amino acid is
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[ =T! pV7; H@! 1094J& () - 0@/ 109%4J& () - 0; cu
[=T!' @/ 10%0)& () - 0@/ 104k (In O@ALLBIAEZ() 19€Rin organic or mineral
H@/! 1@/ 10%J& ()- 0@/ 10%J& ()- 0@/ 10%J&' ()- 0@/ 10%1& () - 0@ 10%J& () - 0@ 10
%W ()-0 I M; acid; and
H@/! 10%J&' () - 0@/ 10%J& () - 0@/ 1094J& () - 0@ 10%J& ()-0@”" 10%J& ()-0; cu
[=T!"*gM ; H@ 10%J& () tD@/oth%we ¥adilzali R1 or R2 is selected from
[=T! @' 10%& ()- 0@ 1098 ()- 0@ 109%J& () - 0*/ 369<GeF; |
H@/! 109%8@/! 10%4J& () - Otd¥e 1070I8P ( FOD@I/B LdopIsof) Coigy! Co4 8 QOH:0 @BCIBIAL () - 0@
VI 10%J&" () - OGHI JKLM/\ B;
Hav! 10%J(@§/! 109 () - 0@FHoouH RS0 @ NIRBL2 () b’@)@@ N6GRE: ()N CRANA AR () - O;
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HaV! (12)%Jg'()-0@/! 10908 () - 0@/ 109 T =GR
[ =T! uV7; H&! 1098 ()-0@/! 10%& () - 0; cu _
[=T! @ 10%J& () -9/ R R¥2 0@ 10%J8 ()-0€F, , then A is a 5- or

HQ! 1@/ 10%J& ()- 0@/ 10%J& ()- 0@/ 10%8 () - 0@/ 10%J&' ()- 0@/ 10%J& ()- 0@ 10
0aJ& () - Ot? H@! 11 10% & ¢ymenhagnsd (hetermgyriie,106@petoots’ (3 - (enzene
[:T!_?IHllo%&'()-!10%&'&)-!10%&'()-!10%&'( -110%,& ()-110% & ()-

gG 1T10% & ()-!10% & (§140Rre EriA10ERRIJCYChe )3%: igoo/o/@&@szrgqtlc ;r(
Cl1110%& ()-;c AT 5M110%& ()-110% & ()-110% & ()-'10% & ()- . " % ( + .
211 10% & 8 10°CA) & ()- !’1‘63/'3%‘%’%"’1‘?“1%02 5#';91‘!11‘6%?9&' € 188 &Y - hEFREQ ()-. 1

259 <?0gGI1!110%& Qedrtd% & Ord A% §0) A% EL ¥ T nitrogen

atom linked directly to B and bearing a side

' ()-0@" 10%J& ()-0; cu

20 chain R8, in which R8 is chosen from the
group consisting of H, (C1-C3)alkyl,
(C1-C3)alkyl-OH, (C1-C3)alkyl-0O(C;-C3)alkyl,
(C1-C3)alkyl-NH,, (C1~C3)alkyl-NH(R7),

(C1-C3) alkyl-N(R7) 3,
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@F10%. "cé& () - 'tOsOBlO_[@(pc ﬁﬂk 0% i & ()-! *10%t & () - ##0$QB$U4 [ : J=0
110c."c FL!10% B": & () 1 ﬁ;i L! 10%CB" C&' () - 109%B" w&' () -
S109MB" W& ()- @O%B" W& ()-9%&| ' 1,~ ' ' tS1110 10%e& ()-M
, 109MB" W& () - &10RB" RLORB" R1I0RB"RP 8LY" ! 10048 REK) RY i s ch
LY" ! 109" W& ()--!LY"110% ()-'.((()) _*|[:tS1liT0 82 {606
“OL0IMB" w&! ()- R LS 1094B" X&' (Grir.y €LAaB" v&! {3- LAUBS () oblch
109B" & () - M *; ++++++++vU4l 1 S 109%B" W& () - 3109%B'w&' ()- , 10%WB" wer () 10 10
10 s '10%& ()- s ' 10es@egeqpently, , repir@wests | o : QY& )alkyl or
+f:10%2|3"z&'() 10% & ()- _d 1098"& ()- @lo%mB " w& ()- fs
109%B" W& () -, , - S . B. x. 4¥8vCA! | cyolpalty®” &atpum, LFe0%yl B8+t Svely,

,LF109WB" W& ()-S- yf 109mB" W& ()-- L109B" W& ()--!

f: 109228 @) -x. . ... ] O | FhemIiwo  ragioahs" \(/W()are ERDeMBINE they are
LI 110%iu&’ LI 1109 VOIrL09%mB" we!

. 109B" W& 8 O~//////§683f89" 5985hMRE () tP 108@¥MPs @) - fSTmembared - f
@LOY%" P& () - LOWB" WLOWB! W1OwB" W ¥F 109B" W& ()-011122v3|[:vUal! 3.!110%b
x& ()- $!10%" P& ()-fd°SFIB5¥CXE ()-f 10%IP& ()-S 10%Gn& ()-S
s10%P! P& ()-fv3%4&4 4( 4, 44056vU4I 1 10%4"& ()-f 10% & ()-f Q 10%{">& ()-f
1094 " & ()-10!10!10! 3.!10% & ()- 6,66777Y8|[:vU4l!l [10%"& ()-@&

104" & () -, Qc§ 104R4& Ghiected from the group consisting of O, NOH,

oseg from

10 NO(R3), in which R3 is selected from the group
consisting of H, C;-C; linear alkyl, C;-C, branched
alkyl, cycloalkyl, C;-C; linear haloalkyl, C;-C,
branched haloalkyl, substituted cycloalkyl,
halocycloalkyl, aralkyl, substituted aralkyl; and

15

d) Ar is selected from the group consisting of
2,5-dimethoxyphenyl, 2,3, 4-trimethoxyphenyl,
3,4,5-trimethoxyphenyl, 2,3,5-trimethoxyphenyl,
2,4,5-trimethoxyphenyl,

20 2,3,4,5-tetramethoxyphenyl, 3-methoxy-
4,5-methylenedioxy, 3-methoxy-4, 5-ethylenedioxy,
2-methoxy-4, 5-methylenedioxy, 2-methoxy-4,5-
ethylenedioxy, 2-methoxy-3,4-methylenedioxy and
2-methoxy-3,4-ethylenedioxy radicals.

25 2. The product as claimed in claim 1,

characterized in that X is oxygen.
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claims 1 to 4, characterized in that Ar2 is
_____[::]:R1
R2
10 6. The product as claimed in claim 5,
characterized in that R1 and R2 are selected from the
group of combinations (R1l, R2) consisting of,
respectively, (NHz, OCHj3), (NH,, OC,Hs), (NH,, N(R5)3),
(N(RS)2, OCH3), (N(R5)2, OCHs), (N(R5)2, NHz), (OCHs,
15 NHz), (OCzHs, NH,).
7. The product as claimed in any one of

claims 1 to 4, characterized in that Ar2 is
—E®
8. The product as claimed in claim 7,
20 characterized in that Ar2 is selected from the group

—_— \ ——
consisting of N N
R8

\
R8

9. The product as claimed in claim 8,
characterized in that R8 is chosen from methyl,

hydroxymethyl and 2-dimethylaminoethyl groups.
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consisting of
E-3-(3-Amino-4-methoxyphenyl)-2-methyl-1-(3,4, 5-

5 trimethoxyphenyl)propenone;
E-3-(4-Amino-3-methoxyphenyl)-2-methyl-1-(3, 4, 5-
trimethoxyphenyl)propenone;

E-3- (3-Amino-4-methoxyphenyl) -2-methyl-1-(2, 5~
dimethoxyphenyl) propenone hydrochloride;

10 E-3-(3-Amino-4-methoxyphenyl)-2-bromo-1-(3,4,5-
trimethoxyphenyl)propenone;
E-2-Methyl-3-(1l-methyl-1-H-indol-5-yl)-1-(3,4, 5~
trimethoxyphenyl)propenone;

E-2-Methyl-3-(1-methyl-2, 3~-dihydro-1-H-indol-5-yl)-1-

15 (3,4,5-trimethoxyphenyl)propenone;
E-2-Methyl-3-(1-methyl-1-H-indol-5-yl)-1-(3,4,5-
trimethoxyphenyl)propenoneoxime;
E—2—Methyl—3—[1-(2—dimethylaminoethyl)—1—H-indol-5—y1]—
1-(3,4,5-trimethoxyphenyl)propenone hydrochloride;

20 E-2-Methyl-3-(l-hydroxymethyl-1-H-indol-5-yl)-1-(3, 4,5~
trimethoxyphenyl)propenone;
E-2-Methyl-3-(l-methyl-1-H-indol-5-yl)-1-(3-methoxy-
4,5-methylenedioxyphenyl)propenone;
E—2—Methyl—3—[1-(2—dimethy1aminoethyl)-1—H-indol—5—yl]—

25 1-(3-methoxy-4,5-methylenedioxyphenyl)propenone;
(8)-2,6-Diaminohexanoic acid {2-methoxy-5-[2-methyl-3-
oxo-3-(3,4,5-trimethoxyphenyl) propenyl] phenyl }amide
dihydrochloride;
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3-(3- [N~-0-nitro-L-arginineamido]-4-methoxyphenyl)-2-
methyl-1-(3,4,5-trimethoxyphenyl)propenone;
Aminoacetic acid {2-methoxy-5-[2-methyl-3-oxo-3-(3,4,5-
trimethoxyphenyl)propenyl]phenyl}amide hydrochloride;
(§8) -2-amino-3-hydroxypropanoic acid {2-methoxy-5-[2-
methyl-3-oxo-3-(3,4, 5-trimethoxyphenyl)propenyl] -
phenyl}amide hydrochloride;
l-methylpyrrolidine-2-carboxylic acid {2-methoxy-5-[2-
methyl—3—oxo—3—(3,4,5—trimethoxyphenyl)propenyl]—
phenyl}amide hydrochloride.

11. The product as claimed in any one of
claims 1 to 5, characterized in that one of the
radicals Rl and R2 is NHC(O)-amino acid, and in that
the amino acid is selected from natural amino acids and
unnatural amino acids.

12. The product as claimed in claim 11,
characterized in that the amino acid is chosen from
glycine, lysine, N-methylproline, serine and N-o-
nitroarginine, and in that the amino acid is in
enantiomerically pure or racemic form, or is enriched
in an enantiomer.

13. The product as claimed in any one of
claims 1 to 9, characterized in that it is in free or
salified form.

14. The product as claimed in claim 13,

characterized in that it is in salified form.
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15. The product as claimed in claim 14,
characterized in that the salified form is a
hydrochloride.

l16. The product as claimed in claim 12,
characterized in that it is (S)-2-amino-3-hydroxy-
propanoic acid {2-methoxy-5~[2-methyl-3-oxo-3-(3,4, 5-
trimethoxyphenyl)propenyl]phenyl}amide hydrochloride.

17. A pharmaceutical composition comprising
a product as claimed in any one of the preceding
claims, in combination with a pharmaceutically
acceptable excipient.

18. The pharmaceutical composition as
claimed in claim 17, characterized in that it comprises
the product as claimed in claim 15.

19. The use of a product as claimed in any
one of claims 1 to 15, as an agent for inhibiting
tubulin polymerization.

20. The use of a product as claimed in any
one of claims 1 to 16, to promote the detachment of
endothelial cells forming the wall of the blood vessels
supplying a tumor.

21. The use of a product as claimed in any
one of claims 1 to 16, to promote a tumor necrosis.

22. The use of a product as claimed in any
one of claims 1 to 16, for the manufacture of a
medicinal product that is useful for treating a

pathological condition.
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23. The use as claimed in claim 22, in which

the pathological condition is cancer.



