; CDEFGHI JKLe3eV4Vzz{| ~6T44P  PHARMACEUTI CAL COWPCSI TI ON BASED ON
'POLYARQOVATI C COMPOUNDS The presen rel ates to pharnmaceuti ddi JUg 2003
conposi tion ha sdjsi f@l yaromat i c]mumw@gml@m ich are gisefgdtod fodgssi cul ar
as antitunor nedicinal products. c totoxic treatnents

(chenot herapy) used to reduce the si 789 8’? cancer tunors, to contain the 10
devel opnent of the tunoral process or even, in all too few cases, to

el i m nat e | unps RFFARMAGEIT ICAL OMRDINELON SKASHD el aROISEROMAEDRGI ne

chem cal substances recently introd ot hers whi ch have been used
for a few decades. For exanple, 5-f BEQO%}DEH (5-FU), 15 which has been
known for nearly 40 years as one of the nost active treatnents for
colorectal cgpcer e replagedon thy@Nge 08 Other QPndAddhifidors.
specific for top0| sonerase | (irinotecan or topotecan) when the tunor is no
| onger s@nsi¥MROS i BFUPaREAe PenBPAYRYOT2D1EhE AMRAHBEUL WB1GPs e

avai l abl e fqrsdeRtiMNG L0l DEELdRl o a0l SurhSr ahs@i eMmathsodMcthe

avai lability of oxaliplatin, novel in situ "donors" of 5-FU ar selective
inhibitors of thym dylate synthase. This coexistence is not limted to the
t r eat nent OfIrcOtLQBBCt 8.-Jh625c98666k5c5it&(&.t1ﬂd’mt&1di(théﬂﬂothhﬁaﬁbﬁfnﬁid‘@i apy of
breast, ovarian_and cancers n de us the I: m |y ,of taxane
derivatives t(opaffaaflgﬁelr‘g?ﬁld Sd6€etA elcfnc?ﬁem% Ig%lr?br for 8°BFF&Et |R/1'e and

bet t ert dDer atesce tompatrent €, thhusumoprdy iprpasss sur vévah, and :a(llquadoty of
life of the M'@?&és, ' %o' 'Hﬁrrﬁtriavtee Sinrgﬁ 893'&1& naeirfs %ﬁ”pé

col orectal tunors been estimate ér(S Tong, BoI den
et al., CA Gfder Pf Gi“ﬁtaSE9§¢‘f tha@omlpwehe ClH%ﬁ“BJeC‘cP]St atBPSHGRES nor e

t han 13_1 OOOrerteéMtﬂ%ﬁein\e@beuebag%_S@d b@haéslwlc@f neRieC hp84n 0Q s ener e
responsi ble for th th of the atients

i s.the aware f_.this
situation wi%h $a eY"n eCadethe § e??f?f?%l?o ?aZ&BOFﬂBFPCéﬁt e(%’t OF&H on a
fam |y p$ polhiatormdd Coeenprioda Ebat nearl? R0 QyddrPL0al5086 3F hawe as yet

been littl e st di ﬁgtlvgen&g% d{e% A§8%d| Oroéc M-S0y tom%}z ?eop a

novel medi cina em stry in t0 Selec yn etic coirgoun rived
f rom cheni caderdesiagh/ whtlal anieorry e@ehfﬁthOénd:%dbnbdbw\j:@nssﬁ@mcﬂifea:ht

t herapeutic mﬁ%%fs@rﬁéfé/ééyx ﬂielaee%ceﬁd A eahso Bk &H) COUeh ML than
70% of the world's surface are hone to. narine rfl ants _and E%él% a\szl1whose

progressi ve W&ren'hfl BOp HAWRT gRERFLE EY Gidy Os ovi 1 HPX Eh ¥y species
may conk@i n ttenpl eheaaldpahniids wWaldseadant agedlsikar mEoal ogiteaa timgperti es.

F | e, { I i h
boen t o sulBer S et okacfDeS HRLA £ LRCORVaLR AN once.

intheir celolfs Oéﬁﬁle?tlart&m n 8PVel hani chbdr i Td@omhi s 9% 15488 s& t he
case for thediamivef i AR LESLS, ofi @ﬁwlaella%@ agyrpdhaeée ap’rhﬂsncfor-om t he

tuni cate Aplldlumalblcans earic isla Spai n)
A Kal of ds o ERGRs S Ftiore £ ulher B RAbECDBR s SONATET SAtom f he
asci di ans Ectoaintase da:fndaJ.r himed@diihmmg tiheseherctkenapei dfnbzéasitas been

the subj ect e oSt g a al ILEORTC
Synposi um f&fggl%,&b ?}‘Hl%ﬁ% %2%% e]{%dug n(afk %I P{:lgg %égtsog n{ggnded to
define its Ravdpeut i@f pot BAXRAE as dafﬁla’ﬁtqléf@@cer feal &l paxe br odaad (A
Bowman et ahoce@%&e@@%ﬁhé”ﬁ%éd‘mfol_fggﬁeréb%ffé’é@l\% B Netter-
Villanova-Calero et al. iyrrpom um 1998; Abst. 453 p. 118;

MJ. X HilléRiter@ted atFreaNEan'E%RTé LSS indogheasiirv pangig: E
G t kovizo et qakli thClofFORT €eSWEpOsidinpa i 988t s Absts. ﬁ@ﬁeﬁatﬂd@) siNewel
pentacyclic _acridine deriy tlves have a%so iolr,rrega\ (rs% ect of

phar macocheAPEAFR tHH¥ES FBF FXORRgSEN @t aP-9rS° Fer RRR
Transf ., 199éen1es213&4:2ﬂ46()s LAntRag:kdresé[‘ccﬂrmmmd‘s Hacehﬂemnetrayzlbe made of
meri di ne, BaNi Al Akalalg, ext{gey pdcham e RRe! diAn APhLGRCRA

meri di ana or fromthe marine sponge rticumsp. Neridine was ISo ated by
Schmitz et along). mxg thag 53 O new cases were diagnosed in

35 1997, of which 54 000 were responsible for the death of

the patients. It 1is the awareness of this situation

which has incited the inventors to focus their

attention on a family of polyaromatic compounds that

NIRRT
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20 25 Chem 1991; 56: 804-808) and then described for its antiproli fﬁr %LI ik
.properties on a nodel of nmurine | eukema (P388) and its antifungal
propertiees in patent US-A-5 182 287 (CGumawardana et al. of January 23,
1993) Its antifungal properties were described by McCarthy et al. (J. of

Pr oductl,ﬁv:le992a555 vet864648) @H@EQeW' té“tdd‘:.%&yt Oic:ij’%ﬁélf’{é’@e”l'rﬁs on

tvvo human ce | ines: Col on cancer cell HT-29) and carcinoma cells
(A549), whi &dpciciansepoft s@usy $oag! eyOet @arelen. aofma¥gl peddaginglioos;

56: 915- 920)-helfia syt hegi en@banerddli ngehastbeasy paidi &d ovbmpeeeiad ng to
vari ous processes by Kitahara et al. CChem Pharm, Bull 1994; 42:

1363- 1364) , BEHYEIhs f&eMal Chefrifa hh e orPgeAL kation 4 Teprsachind ™’ t ahar a

et al. (Jet rafmred 1998th54: 842118433k AnH@rdp@se €onpeyrdsoxiention
may al so be made .of cystodam ne, a pentacyclic alkaloid isolated fromthe

Asci di an Oy &SdyHdy del | echi ajei by Bontemps et al. (Tetrahedron lett.,
1994; 35: 7023-7026) which has activity on human | eukem a | ynphobl asts. The
subj ect of e present

i;nvention i phar ceutica itigon_caonprising
an eff ect i vé Kot > of 8 st a2 ?’r%%mnt‘%e CthR”P;S)} oép she

corrpoundwcnosen onpoun formul ae: 0
0 Fornul a | vﬂxrhﬂjlsa $urBce navki diomeRlto RBarde RGaantes R6@Ar epohgeen from

hyd
"R R Ronren A IR e i Efac hog O g2
_NH2 ( - NHRthay (thesge JlivingH speciesy mey eMptiin compperalsahsigfol | no

nitro and - g3 9r aepsntRgasdsR mﬂga@&wgerbatx omplebe-taldey! grewps and
Ar being a C6-Cl4 aryl ﬂroup 10 i s chosen fhom nitro and - NH 3

groups, and SRR t i oh€al tsspcﬁngﬁ‘?ese “T¥BRPEGRES wi tHEER macBhf cal | y
accept abl e &mld&:hol:ﬁﬂﬂéumcmal ohatke hmeesetihe i BudGictn ofs inmedepth

ti Y h d | d of
Por i ars1 | FesERan Sl P B SIbaey o e encr ot ChsiZgens, o
hydr oxyl , @q@ls,o?of-ccmarab;m Q2R of COMHRCchapdvRR ~ B.- NARis - MER, -N(

Rz, -NH @eiaedN ¢nSHBake? for NHQ@R fa{m.rlﬁhobfn%uﬂdaft%@nd51§@e3|"
groups, RZ is chgsen from nltro and, .- FE%% %Kou ps, .25 and t he addltlon
|

salts of thé&d® coRpoaRdsTwith FRdrtcECe e CEPLLHLE aBPALIIPR one
preferred emledicais ,witiStubjleoesofid hehe nBamtaa@mc?)(is]amdq)haSpad:ﬁmtl cal

corrp05| on r| n %%g; m t he
corrpoundés ofb‘cl%o %S %@Q—_ %Ja‘?ﬁﬁ% osen ri‘ T om rogen an oxy and
-N(CH3) z gr olﬁﬁpéaé;ﬁi@i t Ifefoe‘,ﬂonpb@ndgsgﬁ-df-éflnuEﬁtﬂnﬁﬁCwﬁP-éh R?Lrbénéﬁésen from

hydroogen ang3agmailaey, MNECEB) L@ n NHEOGhRs 9bups e Kibd Sc@NoeNHCOCF3

roup, and the addition salts of the conpound th phar [ 1
gccggtable ag-geprt hlggeéﬁlnfgal stugfes np.u Igbygka %t nPceutlca y

EORTC symposium, 1998; abst. 130 p. 34), and also of

25 clinical tests intended to define 1its therapeutic
potential as an anticancer medicinal product (A. Bowman
et al., NCI-EORTC symposium, 1998; Abst. 452 p. 118;
M. Villanova-Calero et al., NCI-EORTC symposium, 1998;
Abst. 453 p. 118; M.J.X. Hillebrand et al., NCI-EORTC

30 symposium, 1998; Abst. 455 p. 119; E. Citkovic et al.,
NCI-EORTC symposium, 1998; 2abst. 456 p. 119). Novel
pentacyclic acridine derivatives have also formed the
subject of pharmacochemical studies (D.J. Hagan et al.,
J. Chem. Soc., Perkin Transf., 1997; 1: 2739-2746).

35
Among these compounds, mention may be made of meridine,
an natural alkaloid extracted from the ascidian
Amphicarpa meridiana or from the marine sponge Corticum

sp. Meridine was isolated by Schmitz et al. (J. Org.



In another form a subject of the invention is a pharnaceuti cal corrpgzijh' %
.conprising an effective anmount of a conpound chosen fromthe conpoun 03
formula i in which R3 is a -COCEt groupjyand the 5 conpounds of formula Il

in which R3is a -COCEt group and R2 is chosen from - NHCOCF3 and - NO2
groups, and dfis adggwn S8 t 30l glofeS CaRAMAIS JWisth 1By MRGeULcal |y
accept abl e aci ds n another form a subject of the iInvention |s a

phar maceut | @@t iggiedddianadn @y QKL e ef‘f”éct pvemgAgdnt off AwoHRuUNd

chosen froml@&e@ﬁ@wm )ofarﬁ@rfryé aaﬁtmuﬂ@a@hp%ple%tae@etmp@é@é@@p and
t he conpounds of formula Il in which R4 is a nethoxy group 15 and R2 is

chosen fromUSNAcACRS Zard” -NO Cypandantd ehe &ddi tPén JAUETYE thbse
colrrpound§ hvvi1t9f93nhar m@euHxﬁalzﬂwgéqce@tr@@e&tacws wdeme d@ﬁwﬁ.&)ﬁd)n_byﬁdd! tion
salts wit arma utica accept ci - salts ch give

t he bi ol ogi erétedlo ?‘ﬁ % é\?ag%lseg aﬂ:ﬁ& n‘&:?zl nggan l\;g(}{/‘le"r se

ef fect. Thes_L$6$a| {6l oy bethl f t paltyitotloari) t;mcqmezfme?mdom tlvommeraal aci ds)
such as hydroclgcorl Cc_acid, %drobromc%ram lsulf %029 't“u% acid or
25 phosphor i€ 1T Wi cCREPRI SAFFST s(ch as d| Sodf U PRopHoEishat e and
nonopot assi warsdlnioatee, cells ol yaad &, ashdsh Iwexgenleeladxtecﬂlebyommw of

f or mul adl ary 30, bt ed n er ad1d EQE
descri gg% by |flahar§1I ‘et gl Pg g{r:%g %%ﬁw%@ e 51%6%, 3; and

Ki t ahara et samthepdts @rfedmmdsg% hasm bgap1c84gppd Aééouaﬁpﬁgdtl@gt Hics
scherne, thev%qma%n%dﬁeéﬁsm&ﬁ K cAMyrdHeecpr apar eenby. aPh@Eﬁ\roﬂal@' s- Al der
35 reaction _between_a qui_ng 8-di one substi tut d IR pOSi 4 and a

substi t ut ed 12247di érs, f13I6I3o c?‘lay dERYEEERENatG on g‘etr‘ff" fat e
di hydr ogenatl@@?QormbunM4‘Bhe76<onrpcarrd1|sKntaharafulest | adr e (Pe¢pahedirforom t he

conpou r a I,y |zat|on 6 0'0 %Fb-C Tol uene reflux ~~2
O FormuTa I I Ig% n%‘flheeé%gnpqcés which followillustrate the preparation of 5
t he conpounds of forrmulae I and Il. EXAVPLE 1:

6- Chl or 0- 4- (el fLHQEQaC@&ﬁﬁ%&Q@Qe“X&&Wfdr@Oh%yZ ghi8 asénoldde- B£10- di one
(CR 8250) 15 20

4-(2-trifl ué:ﬁ’é&@@lagﬁ%ph‘%nﬂe}“fa&i\’ﬁ&tlﬁyl%H%oidazléoia§eﬁ1ut%’6‘?‘én§h§nd 1 nL

of acetic ammraude; argsaddedel0 desObdhiafedf By. Borgtdmgds . £3 mml ) of
4- chl or%g %h%dfzs:o i 0 eet'tn 50]_|§19 of (_;IEBCI\I ?3670 gtl oRi di W;_rllsl S
refl uxe AGUrs and the s8I veRt i's évapor at éd o onarotary

evapor at or . aAfCtlwtwumlhelatamriebgkemllat Hamiogehtassirgh silica (99.5/0.5
CHzd 2/ MeOH), 0.46 g of adduct is obtained. This conpound is dissolved in

100 nL of tol uene, g of Pd/C / 1 (1 + ~ r ~-~z ~-r3 0 n .,
The bubjec th present invention 1s

pharmaceutical composition comprising an effective
25 amount of a compound chosen from the compounds of

formulae:

Formula I Formula IT
30 ]
in which:

R;, Ri, Rs, Rs and Rg are chosen from hydrogen, halogens



4 Formul a | 7 (100) are added and the reaction nmediumis refluxed for 2
hours. After filtering and washing the residue with MeOH and then\MﬁﬂUULzma
CH2C12, the filtrate is concentrated onya rotary evaporator and then
purified by flash 5 chromat ography on a colum of silica (98/2 CHzC12/ MeCH)
to give 87 flﬁQﬁpggpp 50_pp t m of gal -yel owder .

Yi el d: 6a. rlri%n@wem ng poi ﬁﬁe%zc bﬁiHhﬁI:NCIB?@ﬂ(iCDC1%r?': 7. %’(d,éqﬁﬁﬁj =9
Hz) ; 7.46 (deONBR{.J = 7.5 and 7.5 Hz); 7.58 (m 2H); 7.72 (m 2H); 7.81
15 (s, 1H, J =-@L7N-CQORNMR, 128,-N=CQOR131. 32; 149.85; 179.28; EXAWPLE
2. 25 8.94 (d, 1H J 2 5—;:Bdf§)i 9.13(d,. 1H Hz ) . (CDCL13): 115.49 (q, J =
287.2 Hz); 125.55; 125&? ; 9.20; 129.35; 130.16; 131.02; 131.52; 133.58;
145. 13; 147.59H,,148. ZHHR154. 35} (Rl 4. 86, -NE-EH34CHg;N JCH;3)37 Hz)-<NHE2R AO.

6- Bronp-4- (2-t 1] ac 1. d en ' , 2-g] qui nol i ne-5, 10-di one 1)
Synthesié o?mé%éééﬁgﬁgj88%?%%t%@§yq%¢%§¥*ﬁg&h§0 3 g (9.35 mol) of

5, 8-di net hoxy-4-quinolyl triflate and 8.2 g (94.2 mmol ) of Liar are added
to 60 nL of '%an%anseaﬂg Brdddre Esomeld Uégdam 1308 fbs 288 gmia0f wat er
are then added and the m xfure is extracted 35 with et yl "acetate (3 tines
200 mk). Theboir@m Corasedr vt 98P HRd over MyS04 and the solvent is then
evaporated of .f on a rotary evaporator to give 2.3 g of yellow crystals.

a Yield: 91~. L Melting point: 86C. 5.1 CDC13) : 3.90 (s, 3H) ; 4.02
(s, 3H 10 6.3 J(S*d,‘zhfﬁ,e%\l Eraom gribpP aé‘.%?%ﬂ, 9509)9§.'8 Hz): 7.71 (d, 1H,
J = 4.4 Hz); 8.57 (d, 1H, J = 4.4 Hz). 13C NWR (CDCl13): 56.10; 56.26;
107.54; 107 50; 12049, 40 A2 08;a 128 79 14%dd 14BndBundd® 849 44
2) Synthesis of 4-bronmoquinollne-5,3-di onée

pharmaceutically acceptable acids.

15 A subject of the present invention is, more
particularly, compounds chosen from the compounds of

formula I and of formula II in which:

R;, R3 and Ry are chosen from hydrogen, halogens,
20 hydroxyl, -CHO, -OR, -COOH, -CN,. -CO;R, -CONHR,
-CONRR’, -NH;, -NHR, -N{(R)2, -NH-CH;-CH2-N(CH3),, -NHCOR,

morpholino, nitro and -SO3H groups,

R; is chosen from nitro and -NHCOCF3; groups,
25
and the addition salts of these compounds with

pharmaceutically acceptable acids.

In one preferred embodiment, a subject of the invention
30 is a pharmaceutical composition comprising an effective
amount of a compound chosen from the compounds of
formula I in which R; is chosen from hydrogen and
methoxy and ~N(CH3), groups and the compounds of
formula II in which R; is chosen from hydrogen and
35 methoxy, N(CH3), and -NHCOCH; groups and R; 1is an
-NHCOCF3 group, and the addition salts of these
compounds with pharmaceutically acceptable acids.



100 ng (0.373 nmol) of 4-brono-5, 8-di met hoxyqui noline 15 are dissolved in 8
.mL of CH3CN and 4 nL of water at roomtenperature. 0.6 g (1.11 nmol )i 7oL 2003
ceriumammoniumnitrate (CAN) is added and the mixture is stirred for 30
mn.. After evaporating off. the CH3CN 0On a rot ary evaporator, 100 niL of
wat er are ac}_ded rg%het}e 2l um IS ggbsé% éh GHEA 3, {gntl#@s 400 ni)

. After drying t he organi c ases ove evaporatl ng of

sol vent on ahasteargewviagsol at gpmpSSln‘goof qmmnmesm@ obnai r%fchcnilt\rfe form

72706 (o, - TSRS phe, TEBGBpyRT cypRLh 88N, Dhng ) Vamag it RE T2

5.2 Hz), 8. ™xmilalHIJ L-n swiich 13¢ NMR (TDCISHOEL 1%rqup 3 83he 34, 13;

130. 89239 dBiod 4% 198:801 2150 5% IH26 AL @Cléboe%z%ﬂo?%a 132. 83;
134.13; 139.16; 148.95; 152.88; 181. 15 20
25 30 35 3) mt&msll% @hosen from -NHCOCF; and -NO, groups, and

6- br omo- 4- ( xddiidilorHaces avt depbeaybdrypblhdak3wital %dﬁdd&tﬁcﬂll@} one 3.6
g (12.6 mol) of

4-(2-trifl uUSKERRRERAUGHERA ) 1- di met hyl ani no- 1- aza- 1, 3- but adi ene and 5 g
of Si02 are added to a solution of 2 g (8.4 nmol) of

4-brom) i ne-5, d|o e._in 220 P%CQ_B&N 1@5 rgﬁéﬁgnl{m éJmIS

refl uxe fo ™ 0 FG) Tand °TAe sl vent TS evapor at ed on a
evapor at or . pMarmraqrutiifdadat | oambysitaeh clmoowaticygiraphyann @fcf@Iqrmveof

silica (99. g( %%@2/ NEQ!sanané%B Shc%eﬁ‘ddf&cém' Scibt aldigthbunll s gponpound

i s dissolve to uene, 2.1 C (10~) are added and the
reaction neuﬁqrrﬁqls-ﬂ r &f | iRed"RaFh %u?—§ N t%?tkiPFYer??@J%n(Pr%ﬁasm% t he

residue, thQ:de;iddrﬁise 65 EOPGEDAT atxednommdmtw yi @vapaeahokyag@duen

rified by f chr omat ogr aph I ca (98/2_CH2 [ Me
Co i vetd. 160 o (e BTRRbne TR TNECPOFin B 3ar 0t aREe Bondart. SHebl o 5o.
Mel ting poi raddﬂtéhﬁtﬁ salH N (ODEd8) corﬁp@ﬂn@ddwlth pharmacugndally Hz) ;

7.44 (ddd, 7.2 and 1.2 Hz); 7.55 (ddd, 1H J - 7.2 and 7.2
and 1.2 Hz)]a%f%’faf”&)e%ﬁ = 4.8 Hz) : 7. 69 (dd, 1H J - 7 .2 and 1.2 Hr)

7 .91 (d, 1H, J = 4.8 Hz): 8.20 (broad s, 1H): 8.73 (d, 2H, J = 4.8 Hz):
9.0S (d, 1HThk = §eﬁéﬁon3c“%i€§m13§alﬂs’|-5vé3:}( Jdphdrmad@tclicHa)y 12_5- 41;

127.71; 128.94: 12 30; 129.30; 1 130. 131.10; 132.89; 133.31
134, 26: 2947 assiertaplay: i‘ﬁédﬁg 1%?“9%5 151?5% 1590380 g 9ive’ 3 %‘§ Hz
178. 86; 182kﬂblogldhl podeiE i3ss of the free bases, without having

6-Ni tro-4- (21 ré@&é@é@%g%g@g )emgoﬁé 21&4 qumo as}eléullg)rd' one 5

1) Synt hesis of vitro met hoxyqui nol i ne? 1.
4-chi or o- 5, &hdisret Fexyedi Walthndine®d ga¢ids 06 Sm)a%f Mﬁimzhéﬁalz 9 g

(C&Igcig nmol )acﬁl;TdL 1%&@%&5@@&&% amaut UrﬁtﬂfﬁL&;’ﬂc?ea@E.Q dlrﬁailllztedactﬂd?@rm- oI
orT Wwat er e mxture | e Stlirr al r,oom errpera ure
for 3 p%ﬁe"‘p(;’r"&alrﬁ ApHdsedrddtse iitfhe é’t‘f&’goﬁ§ Jhgediir

extract ed Sdntmm@hmslﬁmmeiﬂd ﬂmelamogandsaqnhaseifate carl nedgandct hen

acids.

In general, the compounds of formulae I and II are
30 obtained according the general reaction scheme
described by Kitahara et al. (Chem Pharm. Bull 1994;
42: 1363-1364) and Kitahara et al. (Tetrahedron 1998;
54: 8421-8432). According to this scheme, the compounds
of formula II may be prepared by a hetero Diels-Alder
35 reaction between a quinoline-5,8-dione substituted in
position 4 and a substituted aza-diene, followed by
dehydrogenation of the intermediate dihydrogenated
compound. The compounds of formula I are prepared from

the compounds of formula II by cyclization:



15 dried over MgS04. After evaporating off the solvent, the residue is
fractionated by flash chronatography on a colum of silica (98/2 17 JUL 2003
CH2C12/ MeOH) and 1.2 g of 4-vitro-5, 8--gi methoxyquinoline are obtained in
the formof a bright yellow powder. 20 Yield: 60~. Melting point: 169C.
25 1H NWR (CDC13): 3.85 (s, 3H); 4.05 (s, 3H); 6.92 (d, J = 8.8 Hz);
7.07 (d, 1H, J =8.8 Hz); 7.38(d, 1H, J 4.4 Hz); 9.011(dy)f1H, J = 4.4
Hz) . 3C NWMR (CDC13): 56.41; 2; 107. 61 108.99; 111.0 \ 113. 69;
141.99; 146.48; 14R310 149. 52.68. 2) SynthesiR oD

4-ni troqui nol i @e-5, 8- dijone 40D ngRél 7oyowl ) R .
4-vitro-5, 8-di meExNaORYY oI|ne.35 re (@0l ved N4 3TN and 5 nL
of water at room'te ‘ fure. (-B—=2+wot) of ce|L amfoniumnitrate
are added and tf;e&r on rred mis st™@¥ed for

s \ Af ter evapor ati ng
of f the CH3CN Bn a\ot|ry evap tor, 10 nL of™¥water afe a&ggép%mdthe
mediumi s ' ' 11 expracted with°CHzZC12 (3 tines 20 glL). After drying the
organi ¢ phases and evaporati ngy®ff the solvent on a rotary evaporator, 290
ng of 4-nitroquinoline-5,8-dione are obtained in the formof an orange
powder. 5 Yield: 830. Meltijrfg=f&int: 180C. 10 1H NWR (CDC13): 7.10 {d,
1H, J = 10.4 Hz); 7.23 (d) 1HR3INCLB . 4 Hz ) , 7. 64 (d, 1H, J =5 . 6
Hz ) , 9. 24 (d) 1H, J = 5.6 Hz). 13C NWR (DVSO-ds): 118.49; 120.00;
137.89; 139.26; 15 148.83; 152.83; 156.38; 181.07; 182.04. 3)~Synthesis of
6-vitro-4-(2-trifluoroacetam dophenyl ) pyridof 3, 2- g] qui nol i ne- 5, 10- di one

(CRL 8267) 20 2.5 g (7.35 muol) 4-ni troqui nol i ne- 5, 8- dj , 4.2 9 (1,4.7
nmmol ) of 4-(2-trifluoroacetam nyI) 1di et hyl ami no- 1{azdy 1, 3- but adi ene
and 7.5 nL of acetic ' - ~ anh de in 100 nL of CH3CN axetefluxed for 18
hours. After evaporating

p@ffothe, solfvent on a rot ary 25 apor at or and

purifying by flash
, 0.8 g of addwo/thlcS obfai

t ol uene, g;of*Pd#C 10%) a
hours After faokierin
concentrated on a rot ary evaporator and then pur|f| ed ul
chromat ography on a colum of silica (95/5 CHzd 2/l\/EC]—|) to give 0.4 g of
t he conpound in the fowarmfliaanr bei gecol ored powder. Bbmuld el d: 13~.

Mel ting point: 158C. 12 5 10 15 20 25 30

. ¢ | uxed for 5
iNMRgate is

The examples which follow illuétrate the prepération of
5 the compounds of formulae I and II.

EXAMPLE 1:

6-Chloro-4-(2-trifluoroacetamidophenyl)pyrido[3,2~g]-~-
10 quinoline-5,10-dione
(CR 8250)

1.2 g (4 mmol) of 4-(2-trifluorocacetamidophenyl) -
l-dimethylamino-l-aza-1,3-butadiene and 1 mL of acetic
15 anhydride are added to a solution of 0.7 g (3.63 mmol)
of 4-chloroquinoline-5,8-dione in 50 mL of CH3;CN. The
reaction medium is refluxed for 6 hours and the solvent
is evaporated off on a rotary evaporator. After
purification by filtration through silica (99.5/0.5
20 CH,Cl,/MeOH), 0.46 g of adduct 4is obtained. This
compound is dissolved in 100 mL of toluene, 4 g of Pd4d/C



1H NMR (CDC13): 7.34(d,1H, J = 7.2Hz): 7.45 (d,1H, J - 7.2 Hz) 7. 54y 2 s
7.69 (d, 1HJ = 4.4 Hz); 7.77 (d,1H J = 4.4 Hz);8.04 (s, 1H);9.18 (dTnUlLH 3
= 4:4Hz)%9.32 (d, 1H J = 4.4 Hz). 13C MMR (CDC13): 115.41 (q, J = 287 Hz);

120. 85; 122.58; 126.51: 128.16; 129.25; '129.33: 130.39; 130.64; 131.42:
|1~;>‘71 %g igg %110 )14§ré8ad&é3 dnd LR4- 2lactIBnlhe@umdt HPef 1IRRd 50457 13;
4-(2-Trifluck d&wf%m aéﬁﬁénﬁl)l;iﬁmdtq 3andgM@FNeId nelte 10egi8ne (WGRIh 8277) 1

g (6.3 mml vy axhaokheg- @a%hdt@%@lg3 BRe9rG12-8c0Mly) Qfncentrated
4-(2-trifluoroacetam dophen i met hyl am no-1-aza- 1, 3- but adi ene and 7.5

nL of aceti @rhnlﬁ/drrOt@-réf i ﬁV§P5’rﬁ‘1'_:°6f €H§CNt§FE rREYLkERA T Y 24 it s,

After evgporatidithtddrd e, S&hVaNtollimd X ad ¥1 RYRPQo @) 2r cancl pwddwy) ng by
filtration on silica 95/5 az/ Me %Lh§2% duct | ob ained.. This
(S)

conpound i s ' s§6FFed T M9 5B mCOBP R Ly Ofr & added
and the reacjdlateregdllow powdérixed for 12 hours After f| ltering of f and
washi ng the residue with MeOH and then with CHC13, the filtrate is
concentrated on a rotary evaporator and then purified by flash

chromat ogr aphyYgeld:c6Rum of silica (95/5 CHzO 2/ MeOH) to give 0.125 g of
corrpoung CRL 8277 in the formof a yeI | ow powder . Yi eld: 50. 35 Melting
poi nt : 8 1HNNR(CDCl§|§ . 20( dd, 1H, J =8and 1 . 2 Hz ) ;7 .
46(ddd, 1H, o) HMglahag mednt:ol $C.7.58 (d, 1H,J _4.4 Hz); 7.59(ddd, 1H, J =

8 and 8and 1,2 Hz);7.74 I3(m3H) 842(dd 1H, J - 8 and 1.6 Hz)
9.14 (dd, 1H, 4.4 and 1.6 Hz);_9.16 (d, 1H, _J = 4.4 Hz). CDC13)
5 127.45; 127.94; Nlﬁ%l‘@%‘:la’sl ERl 149 6BH. 1@4 03: Hfyg, %646 §d19 1*’(115 46

(q, J 128.54; 329.01s 4d43. 905 #%3%,57.. 5355m39zﬁq,, J. 291(h1,z) 2125. 26;8129. 99;

130. 49; 147. 84; 99,40 Hz)g, 1 gyl L

6- Met hoé&L?/1 4- (2%?h f?uofoal-étzzet ams@dphenyl )Pyri F3 ﬁ)g)qw nol i%dé-S,lfb-di one
(CRL 8275) 15 3.5 §-718zdmol ) of 4-met hoxyquinoline-5,8-dione, 7 g (24
mol ) of 4-(2-trifluor oacet am dophenyl) 1- di et hyl arri no 1-aza- 1, 3- but adi ene
and 15 nL of agetic anhydride in 200 of CH3CN are.refluxed_for 18 hours.
After evapoftati r‘?g TR ¢ C'stI)venJcl%n‘l%l ri& ar9r ev%ﬁgrét drz)and 128 - [§I§I"I fying
by filtration 1hgough siikisca7(:99.1%/0.29 CHZQQZ/MBQ-I) 13031¢g; of 13dduoet; are

obt ai neéi0 Thi slgfr@?undlﬁ g ssoll\é%d §8n 1594‘21{1[ 5817 uggegh?& f Pd/ C

(10~) are added and the reacti'on mediurhis r Uxed” BV e? Al A té
filtering off h&d.@ashi hgdthe: r eb?4lud6 25 W3 B HeCHand t Fen3Wi t HzCHC13, t he
filtrate is copgenpgat ggronpa rotary evaporator and then purified -by flash
chromat ography on a col unm of silica (95/5 . CH2Cl2/MeOH) to give 0.6 g of
the conpound in the formof a pale green powder. 30 Yield: 90. Mlting
poi nt: 158CEXAMPLEH2YVR (CDCl13) : 4.04 (s, 3H) ; 7.22(d, 1H, J= 6Hz) ;7.24
(dd, 1 SJ = 1.6 and 7.6 Hz);7.46 (dd,1H J =7.6 and 7.2 Hz); 7.56 (d, 1H, J
=4.8 Hz 7.60(dd,1H, J - 7.6 and 7.2 Hz); 7.79 (d,1H, J -8.4Hz),7.97 (s,
1H); 8. 95 (8- Bramoy 4.~ (@ﬁrlfgumcmmdomeyﬂ)@yzm- 13C NMR (CDCL3)
305 Hz); 12Q@368-g3 id®cdnel3]198aiba@ 08; 154.29; 180.26; 183.00. EXAMPLE
6:

1) Synthesis of 4-bromo-5,8-dimethoxyquinoline:

30

3 g (9.35 mmol) of 5,8-dimethoxy-4-quinolyl triflate

and 8.2 g (94.2 mmol) of LiBr are added to 60 mL of

dioxane and the mixture is refluxed for 30 min. 200 mL

of water are then added and the mixture is extracted

35 with ethyl acetate (3 times 200 mL). The organic phases
are dried over MgS0s and the solvent is then evaporated
off on a rotary evaporator to give 2.3 g of vyellow

crystals.



10 65.84; 111.53; 115.34 (q, J 125.44; 127.82; 129.09; 129.46; 131. %9
.133.83; 147.15; 148.22; 155.00 (q, 42 Hz); 156.07: 165.95: Jut 2009
6- (Di nethyl am no)-4-(2-trifluoroacetam gophenyl) pyri do[ 3, 2-g] qui noline-5,10
-dione (CRL 8426) D nethyl am ne hydrochloride (0.37 g; 4.6 mml) and NaOH
15 (0.18 g; &. ¢;@qpl.) sake successively added to a solution of the chloro
conpound CRL 8250 (0.5 g; 1.15 mmol) in water (12 nL) and THF (25 nL). The
reaction nediumis heated at 60C for 3 hours. After concentrating on a ..
rot.ary_ evapopateingt poigtydgeprqeduct obtained is 20 purified by flash
chromat ography on silica (98/2 CHzCZ~/ MeOH) to give, successively, 40 ny
of conpound CRL 8427 and 70 ng of conpound CRL 8426. The conpound CRL, 8426
i's thaiaedd nﬂﬂhFMRONmman3an onaggq;powﬂa? amdoﬁg(ehaeaqgemizﬁg by;625

Yield: 14g. _ _Meltjn j :, 15 I Br): 3175 1724, 1:.1654 cm
1. Ms nlz 446H('1&10)=? 83%3[}%21)5?);86%7(32). B“'!l(’H %\INR %c%c?é; 72.37;5 (d: 6H) :
6.94 (d, 1H, Ji1n,6JHz) 4, 43H2z7.;08(.da, 14,J 14,737 =ardd 4 Hz)Hz); 7.32 (ddd, 1H,
J =7.7,7.7and0.7 Hz); 7.49 (d, 1H, J - 5 Hz); 7.55(ddd,1H,J =7.7, 7.7 and
1.7 Hz) ; 7.85 (d, 1H, J -7.7 Hz) ;8.29(broad s, 1H ; 8.55 (d, 1H, J - 6
Hz) ;9 . 05(d, 11§ NMR 5(GBC1:): 56.19;156.R6R (OBCER: UI.BL; 1O 589 115. 58
(q, J 2§§ FE)?l%%90%3?1%%5739?1h§@812?1%%91@3?1%%@{@9?1%@Q4%Q? 131. 13;
132.77; "133. 28 "146.18; "147.782; 5°149. 71; 'i51. 05; 153.28; '1S4.76; 155.76
(g, J - 37 Hz); 180.48; 183.96. EXAMPLE 7: 10

6- (Acet anm dQy fsyrkiddid UDF Onaet HBEORNETYMe Py ) 8 d@idne- g] qui nol i ne- 5, 10-di o
ne (CRL 8428) 1) Synthesis of 4-azido-5, 8-dinethoxyquinoline 15 16.7 g of
NaN3 are added to a solution of 10 g (44.7 muol) of

4- chl or 0- 5, 80b maghoky odii holmeé )i mh BMBAIHRD -5, 8-dienethetkyrivi6® Ininje-. , The

reacti on:nedi i £ 9QC for - er,cogliLng, e’
m Xt ur elﬂ?s %y%nofiéfggib\%gt f}l%og ﬁ% o?gsta%%{ﬁ?lgt gg}%kﬁé&ﬁzﬁfgoﬁg%%?gn_ aEa'pnd i's
extract ed windprcHERBPeBatRRe: s01809nl()L .11 mypekly @fyrayivhe RMMPTOi4mt he
organi ¢ phasgs At COOERN! K3t N k@t 8h¥ eVaRAlr Ofs aBdirhegDMot s then

renoved under. vaguum . 8.7 of -azide are_obtained in the form of
a brown pov&c—ﬂ'.mgg' ﬁ(*é'r%r %&@PM%&P&&% r'ffh.e 1%3(@1& 367 13 NRYEDbCL3)
g.geHg)s, 173H)ev,a;3319§3:c(15,, Ii]-d)Ameﬁag?Ena{de?rZ&-iéeJaédedGaHﬂ) thé. g@diadm li4 J -
(CD013)?O55%39%g§§%§%{&ﬁ5%.%ggf%OG?25?%T%0?9érhﬁg'1?§F§6Pé%Xéi§5§N¥i5.45;
148. 82; l148.cy@aniqn. phasys J(mptheHNFSQf anghi gyapogadilmst h&bfquithd i ne 12
g (45.8 mmlgo1ferdd | BRENY| PHOSBYI R aRardded 88 Ag of quinone are

obtained in the form of a pinkish powder.
25 e Yield: 93%.

e Melting point: 190°C.

e 'H NMR (CDCly): 7.06 (4, 1H, J = 10 Hz); 7.12 (d, 1H,
30 J =10 Hz); 7.93 (d, 1H, J = 5.2 Hz), 8.73 (4, 1H,

J =5.2). 2c NMR (CDCl;): 126.71; 132.83; 134.13;
136.89; 139.16; 148.95; 152.88; 181.53; 182.6.

e ¢ NMR (CDCl;): 126.71; 132.83; 134.13; 136.89;
35 139.16; 148.95; 152.88; 181.53; 182.6.



16 5 10 single portion to a solution of 8.7 g (37.8 nmmol) of

4-azi do-5, 8-di met hoxyquinoline in a THF/ HzO m xture (110 ni/ 110 nm). 1T 2009
reaction' mediumis stirred at ambient tegnperature for 2 hours and then
concentrated on a rotary evaporator. The residue is acidified with 200 niL
of 1IN HCl angl egs,aeaeeqswotéw eaimeamc(&umsrépﬂlaﬁ-aa é’ﬁnﬂi’@\%&?ﬂ? ase is

t hen baS|f|ed w th nmL N, NaOH and_re-extracted with C1 tinmes
250 m). Af teYraﬁiyi?«an%auweéanana EQaﬂb?ﬁ?l ng off the solvent on a
rotary evaporator, the expected amne is obtained quantitatively in the

f or m of bro ovvder V\:gl ch g corrposes hef ore mel ting 1H NVR ( CDC13):

3.86 (s, (42 93°t5 (briGadit 12%50863%%3(130@}?11301)—-5 2
FEE; 6555 (dl diheﬂhyl&mg?bti rafati, Bdb%%&ﬁlé%e gg& 62 )y difﬁh% 5%@5203 -

5 Hz 1 N 1 55.77;. 55 1 4.

111. 14; 142. %gd ‘%/Rg 8. 1%9. 55 0LEGFY: 185 097 9) sﬁt ﬁegxmg of

4- acet am do-46;18x othoret ooy tpue AS) Bnélé\nsuspﬁnsaalo ofl. 3daf (Jr_zt{atl\lmmlqjhé)f
4amn05825d| o] nal i a 72 (5.,88,muol Pin 30 nmL
of acetic anhy ellpl )sf%% %r&edggt g |enfgdterfr%5ratl Ofu5rg rﬁ‘#(:))t%@ Af t er
concentrati r@:hnerat r b$ aeyapoupdedt grff bhear gatairgn ervediq;rmuosf wetsftes wi th 40
L of sahur aled; f\%@f’oé‘)'ﬂﬁ}' fmaeﬁd éﬁf&n%&éﬁ&%e S%em (¥ times

50 nL). The "'extracts are dried over S04 and I'S_evaporated

of f, fol | onetf bicavapd? e/ dnd of CHitel 2 ¥pRHMI ng 0adSt idc #fhy ddddethy is
azeotrODI C edtaiAdENt whid bes#esend?2. 7s9 ahskBeveypeghed 2dervatjyve are

1526 " 17 Colvain (eokis)or Bss (RO Thre 29858, ahdgppe Toagtidh 1n

- 8.4 HZ) rﬁecgﬂlr(ldlsll-lreﬂlux8d4 ) 4 Bob2s(.d, After) fiMedrilry ; ahd/8 (d,

MY on. "o Salsnd®: 885550 A00 Sty AR NG (R dtedohath 20
157.42. 10 4)OQH hesaRrfirakarcet aaﬁdjothﬁﬂ [ n@lls”lg—l(ﬁdonebzfz gf(l$($h1 mml)

of cerium arammaﬂ r.ta(ﬁ{ &6 aaddedmnab 0Gi 1A @@é}u&l@ﬁ f, /@) 20. 3
mol ) of 15 4 aceta i et hoxyqui |I,I’l€|l’l 1—|(§mxture(50

mL/ 50 ni). i gr’e‘é% &Pr&o?gn??% SPIPYEf B §RR Eer?h ﬁfaﬁa PE angen

basi fi ed w tdowsl¥x .m_. of saturated NaHCO3 sol ution. 200 nL of H20 are added
and the g1xture is extracted with CHC13 (3. tines 500 nL). 20 After drying
over % 4 and evaporating off the solvent, 3.4 g of expect ed product are
obt ai ned i n°t héielgdrnPdt a brown-yell ow povvder which, is used rapidly .
for the foll OWI ng step since the product is unstable. 25 Yield: 77~ 1H
NVR ( CDC13): gs, BH%; 6.97_(d, 1H J 10.4 Hz); 7.08 (d, 1H J = 10.4
Hz): 8.83 (d) ”f E30g BOFNfy) 4% 88 (d, 1H, J - 5.6 Hz); 11.75 (broad s, 30
1H). 13C NWR (CDC13) 26. 00; 114. 40 117 75; 138.41; 139 31; 147. 34;

148. 60;,455 73 2,96;4 189. ) Synt i g
6- (acet a%n do - % D@‘ oacetéﬁn dop [1-55 Jrsl do ?2 qU| noI I ne 5,10-dio
ne (CRL 8248) 5. 4(1<1ﬂd51 mwbﬂi) gf a- (722t rarfd uar aa@mchnidapﬁww )7.55

(ddd, 1H, J = 7.2 and 7.2 and 1.2 Hz); 7.57 (4, 1H,
J = 4.8 Hz); 7.69 (dd, 1H, J = 7.2 and 1.2 Hz); 7.91
(d, 1H, J = 4.8 Hz); 8.20 (broad s, 1lH); 8.73 (4, 1H,
30 J = 4.8 Hz); 9.05 (4, 1H, J = 4.8 Hz).

e Cc NMR (CDCl3): 115.12 (g, J = 287.1 Hz); 125.41;
127.71; 128.94; 129.30; 129.30; 129.72; 130.91;
131.10; 132.89; 133.31; 134.26; 147.35; 147.79;

35 149.24; 153.44; 154.30; 154.78 (g, J = 36.8 Hz);
178.86; 182.05.



18 1-di net hyl am no- 1-aza-1, 3-butadi ene, 6 nL of acetic anhydride and
.of Pd/C (100) are successively added to a solution of 1
4- acet am doqui nol i ne-5,8-dione (3.4 g, {%.7 mmol) in 270 nL of
acetonitrile. The 5 reaction nediumis refluxed for 15 hours under
nitrogen. Afgeammngposating off the solvent on a rotary evaporator, the
crude product obtarned is purified by flash chromatography on silica (CHCL3
and then 98/ 2 CHC13/ MeCH) to give a powder which is then washed with 10 hot
ether. 80 mmlm-wéﬁ-wﬁnhiﬂédmdt&midbphéﬁym pirridb[aya-gowder .

Yi el d: 10 15 I spféléi > 260C | RCCHC13) : 3410; 3277; 1719; 1707,
1702. . Niv.ak e 343(100); 300( 17) .20. 1H NWR (CDC13) :
2.23 (s, 53H) 7 25. (dd 1H J -7.7andl.5 Hz); 7.48 ddd 1H, J=.7.3, 7.7and

LTSS s P o5 Mt o0 15 121, T T

(d, 1H,J =5.7 Hz) 9.08 (d, 1H, J _4 8 Hz). 3C NMR (CDC13) : 25.20: 115.63

, J - 288 66, 126. 0;
539.28; 131.3 f§1%§2%% ?%%g% fiG%I§§é1i%2é2% fﬂéégﬁxéﬁﬁégéﬁ%&fﬁ4 30;
154. 82; 154. QMSE{ q@ J110.96 mmpl)17d MANQ7eRmY: 2186980 10ERAVPERIY: @6
8- Hydr oxy- 4-&&55&&& x{%ﬁ&?lttﬁrﬁn aﬁmegmm@ i daﬁasaiglaau'ml 50em§ 19¢ di one
(CRL 8429) 1. (2tr|fluoroacetamdo e% ., 19 510
15 20 25 30 WZ@Ph?PQmSﬁ’o é’zfa“? E2hy HaF eREXEYre FrE S dri de
and 1.6 g Ofa@df&)ﬁl&@fﬂ}ﬁ’r%meﬁérvﬂ ydaya@ledfrhe ausg:dnﬂcr ophafse is
5, 8-di oxocarbost ril. (1. g nmol.) y eéto érltle The
reacti on nmeditif esr‘?*de d] otq*eora%eﬁ}iﬁrsp l?ns erlﬁl terxbdfﬁ sVapor at i ng
of f the sol werth o@HzC Y0t dflye evagenatorphasws caude qumuziuoid obndl ngen s
purifi edsby aph Si 2 d n 95/
CHzC ZI%EO—D&I![lge%]| 8’{}%28%%%5 %fgg oé\/t/]légjgm(q‘!-i OEH o%ﬁn% 8%?‘%5149' (or of
its oxo taut%rr$%l%@%l f-ﬁor#ra)ctlovia&edi %ila%| Fhﬁ@msépﬁrapbyzmc

55(101(4%83_ a%?@%ixﬁ@85oflaﬁ/gllégé%‘é&%§/4ﬂlGHEC'IQ/Mé@H) rﬂalrll_ldll31(233a o’iﬂﬁz()ﬂ);
S0 670y ahierdes, HANRHGSEThdr ind apg ol pftied yng the’Forh 2 )

| 1. ~Hz); 7.080 & mright yeleew mowdd. 7:93 (d, 1H J = 9.9 Hz): 9.09 (d,
1H, J =,4.8 Hz). 13C NVR (CDCL13 ) 126.90; 127.08; 135.63; 146.85; 154.92;

155.57 179.50; 181.13. 115, 56 (q) J 128.69; 129.12; 148.02; 150.S6; (q, J
- 38 Hz) ; * Yield: 60%.

4.
J

4
790 20

2003

e Melting point: 169°C.

25 e 'H NMR (CDCls): 3.85 (s, 3H); 4.05 (s, 3H); 6.92 (d,
1H, J = 8.8 Hz); 7.07 (4, 1lH, J = 8.8 Hz); 7.36 (4,
1H, J = 4.4 Hz); 9.01 (4, 1H, J = 4.4 Hz).

e 3¢ NMR (CDCl,): 56.41; 56.52; 107.61; 108.99; 111.02;
30 113.69; 141.99; 146.48; 149.31; 149.53; 152.68.

2) Synthesis of 4-nitrogquinoline-5,8-dione

400 mg (1.71 mmol) of 4-nitro-5,8-dimethoxyquinoline
35 are dissolved in 10 mLh of CH3CN and 5 mL of water at
room temperature. 2.8 g (5.2 mmol) of cerium ammonium
nitrate are added and the reaction medium is stirred
for 15 min. After evaporating off the CH:CN on a rotary

evaporator, 10 mL of water are added and the medium is



288 Hz); 126.34; 130.89; 134.61; 151.70; 152.83; 161.92; 169.63; u
icvn~rflr_~ o . 8-Methoxy-4-(2-trifluoroacetam dophenyl)pyrido[3, 2-g] %LJ: 2003
qui nol i ne-5,10-dione (CRL 8455) 2 nmL (131 . 8 mmvol ) of nethyl iodide and
500 ng ( 1. 8 nmml ) of Ag2C03 are added to 400 nmg (0.97 mmol) of conpound

CRL 8429 di ssolvedréd 90nntuof1 LCHCL3tidde DOXkUI € AFter 4 \Sig rewkein the
absence of light and at anbient ten%?ﬂrature for 60_hours.. After evagoratl ng
fBductv

of f the sol vV&r¥altfe RBARES p LRRE | SEur PR e WY FHashP

chronat ogr aphyc4&z&rdpotatgrye258 mg off conyiaitdnt iRl rfiASh, 8 1didiee f or m of
a yell ow powder bYI eld, 11 th‘ﬁ/ll\S/El ti ng p0| nt; > 260C .10 [|R(CHC13): 1602,
1669, 1701, a737°PEaReL Y P (AP992OYSY . 357 (14): 315
(74); 315 (100) 286 (7) 177 (23).15 1HN|\/R (CDC13): 4.19 (s, 3H): 7.06
(d,1H,J -8. BFE%. i QQd 1H, J = 7.3 andl.1 Hz);7.44(dd,1H,J - 8.1 and
7.0 Hz); 7.53 °5.0Hz) ;' 7.57 (ddd, 1H, J = 7.3, 7.0 and 1.1Hz);
7.74 (d.1H 20 ' J -8. 1 Hz): 7.93 (broad s, 1H):8.19 (d,1H J -i . 8.8Hz);

9.09 (d, 1H, 13 (CDC13): 55.06: 115.02: 115.56 (g, J -
276 Hz): 117 sdél%igg ?blf55 g§NN§27 80; 128.95: 129.76; 25 130.94: 131.58;
134.23; 137.53; 147.47; 147.55; 149.65; 154.30; 155.41 (q, J - 38 rz);
167.73; 1479. 501H1&&R71unﬁﬁANPLE L 3@, Ethyl g = 10.4 Hz); 7. 23

4-(2-trifl uoroacet am dophen | op r| do[ 3, ] UI nol | 'ar boxy~I
ate (CRL 8454) iy dyrit Hési s%) 'etinng % Bxoqut ngrg 3ocdr éxy(i te 35

7.4 g of ceriumggmuori Bmendknate are added at anbi ent terrper ature to a
solution of 1 g (3.83 mmol) of ethyl 5, 8-dinethoxyqui noline-3-carboxyl ate
in a CH3CN H20 mi xture (45 nlL/23 nL). The reaction nediumis stirred 21
for 1 hour and'itheNaiRet 6PMEQ+He i s 1fl8ed%evapdPabed of¥7.8he MBdH @i s

basi fiedsby addiyaggl? Ak,0h35atdgaked I}lgﬁl%a .s@kygt pgn. 60 nL of HzO are
added and this mixture is thén extracted wth CH2CI2 (3 tines 100 nlL).

After 5 drying over MyS04 and evaporating off the solvent, 0.8 g of ethyl
5, 8- di oxoqui3mol Sﬁﬂtﬁeﬁﬁé bexyIsahatir@-qbt(ai-r&edf1u¥&ehdet9iﬁdob&enw Y+ ng

?OI?,ntHz) }Zécﬁy‘?gé'\'ﬁi %i“itl’r%éss#‘iz‘ﬁ(_‘{’d‘e 1‘5°‘%H%€g-b 10. 44E|z§q§ ezaﬁégj(g,

1H, J—22HZ);988(d 1H, J = 2.2 Hz). 13C NWR (CDC13): 14.22; 62.48;

igg 2312@}29 B8 33%7985 18179013938 rddPiddi ideSs ; d7a1dRS; 44, 2182. 40; 20
(14.7 mmol) of 4-(2-trifluorocacetamidophenyl)-1-

dimethylamino-l-aza-1,3-butadiene and 7.5 mL of acetic
anhydride in 100 mL of CH;CN are refluxed for 18 hours.
After evaporating off the solvent on a rotary

25 evaporator and purifying by flash chromatography on a
column of silica (95/5 CHyCl,/MeOH), 0.8 g of adduct is
obtained. This compound is dissolved in 30 mL of
toluene, 2.5 g of Pd/C (10%) are added and the mixture
is refluxed for 5 hours. After filtering off and

30 washing the residue, the filtrate is concentrated on a
rotary evaporatoxr and then purified by flash
chromatography on a column of silica (95/5 CH»Cl,/MeOH)
to give 0.4 g of the compound in the form of an beige-
colored powder.

35
e Yield: 13%.

s Melting point: 158°C.



2) .Synthesis of ethyl 4-(2-trifluoroacetamn dophenyl)5;

10- di oxopyri do[ 3, 2- g] qui nol i ne- 7- car boxyl ate (CRL 8454) 25 0.61 g (2114UL 2003
nmolt ) of 4-(2-trifl uoroacetam dophenyl )1{s di met hyl am no- 1- aza- 1, 3- but adi ene
and then 1.4 nL of acetic anhydride are successively added to a sol ution of
et hyl 5,8j?iOXéﬁumeiiU@B@lﬂaébQXBhat@i(01ﬂ5dg}-3® ) QﬂzﬂﬂDh)4Bn 5§, nL of
acetonitrile e reactio iumis uxed far er nitrogen.
Af ter evaporatl ot fhe sdl v ‘on aﬁi%ta@% e@gﬁorahp 9th cr ude’ product
obtained is pugi f Qd4b)Hzf)| ;ash chr gavat gy aphy Qn4st|)c;a8(@-4ZQQ,, any; t hen
98/ 2 35 CHzC12/ ve th rea st t| g After
concentrating 19'\/51 ﬁlér acti o s%og{]all n?de'gz q?‘rL 5’? gma A%‘f%r and 630

of Mh02 are added thereto The mixture is stirred for 3 hours and a second
filtration thraeygh | c@ Clz s erformed t onpound
CRL 8454 in the orl\rﬁn&dof a br own p% e‘rlE(Zii8 § 4N 3—[% ]52021\/85$t| ng

poi nt: 124C. [IRECHEL3) 1261681, 1728, 1@730128461 cml29.83; I\/S,30ﬂ129 469

(17): 468 _(8): 13976 &i’oo)l’ 3590 281134 528, Hﬂsﬁf ((Ske 1 Tl'\ﬁ&( L3

1.42 (t, 3H J°- q %&

1.5 Hz); 7.47 154(65@(1 035 - 2ﬂ= taz, ¥l 7H5r)|d Q)7 7161 - Lddd, uH - ’09 7.7,
7.7and 15 Hz) 186.63(d, 1H, J - 4.8Hz);7.68 (broads, 1H; 7.74 (d,1H J -
8.1 Hz);9.00(d, , 1H J -1.9 Hz) ; 9:20 (d,1H, J - 4.8 Hz) ;9.65(d, 1H, J
=1.9 Hz). , 20 z3C NWR (CDC13): 14.11; 62.56; 115.46 (q, J = 287 Hz);
125.73; 127 EXaMHIE.H9r. 129.01; 129.97 (2); 130.23; . ~.3~..27; 131.43;
134.16; . 136.91 (2) ; 148.32; :149.53; 154.88; 155.57 (q, J - 38 Hz);
155.76; 163.11; 25 179.05; 182.10. EXAMPLE 11:

6- Chl or o- 4- (©= (8 t Tobiugr9asataridophenyill pior i drl 3, 2 0bael mpbigeRl. 8296)
Thi s compoungl, #@sq Sy hasky eghpecording to the process descri bed by
Kitahara et al., Tetrahedron, 1998, 54, 8421-8432. 35 1 T JUL 2003 23
EXAMPLE 12: 6- Met hoxy- 4-( 2- ni t rophenyl ) pyri do[ 3, 2- gj qui nol i ne-5, 10di one

(CRL 8243) 58 This qenpouwndlwas syt hesqwathBiatorsligigiichd he prRo@sgy
descri bed by( l}g .témaroal et aclJf’ Tgt—r(ah%g’ri%ﬂuo]f%%%etgﬁnld%p%eny%. 2. -1-di-
* methylamino-l-aza-1,3-butadiene and 7.5 mLh of acetic

20 anhydride in 175 mL of CH3CN are refluxed for 24 hours.

After evaporating off the solvent on a rotary

nd

evaporator and purifying by filtration on silica (95/5

CH,Cl,/MeOH), the adduct is obtained. This compound is

dissolved in 150 mL of toluene, 6.2 g of P4A/C (10%) are

25 added and the reaction medium is refluxed for 12 hours.

- After filtering off and washing the residus with MeOH

and then with CHCl;, the filtrate is concentrated on a

rotary evaporator and then purified by flash

chromatography on a column of silica (95/5 CH;Cl,/MeOH)

30 to give 0.125 g of compound CRL 8277 in the form of a
yvellow powder.

e vield: 5%.
35 e Melting point: 205°C.
e 'H NMR (CDCl;): 7.20 (dd, 1H, J = 8 and 1.2 Hz); 7.46

(ddd, 1H, J = 8 and 8 and 1.2 Hz); 7.58 (d, 1lH, J =
4.4 Hz); 7.59 (ddd, 1H, J = 8 and 8 and 1.2 Hz); 7.74



10 EXAMPLE 13: 6-Anino-4-(2-nitropheny|)pyrido[3,2-gjquinoIine-5,10§io e
(CRL 8300) 15 This conpound was synthesized according to the proces$? JUL 2003
descri bed by Kitahara et al., Tetrahedron, 1998, 54, 8421-8432. EXAVPLE 14:
20 B~Hydr oxy-4-(2-nitrophenyl)pyrido[ 3, 2-gj qui nol i ne-5, 10di one (CRL 8456)
2.06 g (9.42 mradb) 30f) ;4-§ 21i td@phenyl J- = B rmt@ini Hz); 9.14 (44, |

am no- 1-aza-1 ut,adi en et a x r| e successively
added to a SO|§PIO# g %8glg %Eirgﬁsﬁé %% f%é ﬁﬁd in 300 nL of
acetonitrile. The reactron mediumis refluxed for 85 hours under ni trogen.

o e aport L iS pur f ?Pég % tireL%t 4%nh?18r Do ezggorﬁ%fr, ;j)s(e%ude

product obtail ne by ash c hatogr ap on'sitic Clz and
then 99/ 3 CHzCL2/MEOH) tl@TgiMe 2028pdf alyelObw péﬁﬁe99of t1hd .cdhpound

CRL 8456 (or of 3kt §:0%x0 4t 1 83~ .35 l,d: 70, Jting
poi nt: > 260C. 131 i? JUL:§O%§ﬂ§4 R%itiB?gs %%66 lfz8$4 f%7 ﬁgp 301
(100; M NO2); 2’#3 681); 12419825)155.33H R (LDIVBOOP@ Hzg, ,71 15, - 8, J -
9.0 Hz) ; 7.35164d, gH, 1@3 1.7 Hz); 7.70 (d, 1H, J = 5.0 Hz); 7.74 (ddd,

1H, J - 7.7; 6.6 and 0.9 Hz); 7.81 (d, 1H, J 9.0 Hz); 7.85 (ddd, 1H, J -
7.7: 6.6 and 0.9 Hz): 8.29 (d, 1H J = 7.7 HzZ): 9.06 (d, 1H J = 5.0 Hz).
10 13CihVRegfavidmlisy: 114.02; 114.46; 122.55; 124.12; 125.79; 129.12;
129.82; 130.7237 I34.13; 135.53; 146.44; 147.80; 148.05; 153.20; 165. 33;
175.50; 180.30 (1 C not observed). 15 EXAMPLE 15:
8-N@thoxy~4q&naﬁhexxﬁﬁﬁwaj?g&ﬁkkﬁﬁg&hqﬂamﬁdmbhenyliﬁMXﬁdmm (CRL 8457) 20

1.~2 mh ( 19 1 e et laid 158 rng .(1.8. Mmol) of
Ag2Q03 are agsded %%‘3 e 0.288 rrJim the corrpound CRL 8456 di ssol ved

in 75 nL of CHC13. The mxture IS stirred in the absence of |ight at 50C

for 25 4§ hoprss. Af(tlQT BAROT el N ﬁtfefthbbteq%%\sq%e-tshe-e&t&e pr adyc
obtained is puritied flash chr give 56 ny of t he
conmpound CRL‘ %459} t%@ fqor(?n"BFlg V@F%B\ﬁer’i@\?@déPph§Byl% rerdineshy e ting

poi nt: > 26Qmind-R(-G¥z-3), 3-BHH 1 hd lamwdn 15 30L d: aﬁé2186hnb&urﬁmé5(42)
3136(%80)1H%§g §§8)9L53%E288‘£§5 &% ?iuxﬁﬁlq}gyR%gcﬁ§%§%ﬁzo %kegs
Hz) ; - 13C Nevapmgas4ing 37t B4tha 0sebyess; oRXAVRIEtapy evaporator and
20 purifying by filtration through silica (99.5/0.5
CH;Cl,/MeOH), 3 g of adduct are obtained. This compound
is dissolved in 150 mL of. toluene, 6 g of PA/C (10%)
are added and the reaction medium 1is refluxed
overnight. After filtering off and washing the residue
25 with MeOH and then with CHClj, the filtrate 1is
concentrated on a rotary evaporator and then purified
‘by flash chromatography on a column of silica (95/5
CH,Cl,/MeOH) to give 0.6 g of the compound in the form
of a pale green powder.
30
e Yield: 9%.

e Melting point: 158°C.

35 e 'H NMR (CDCli): 4.04 (s, 3H); 7.22 (d, 1H, J = 6 Hz);
7.24 (dd, 1H, J = 1.6 and 7.6 Hz); 7.46 (dd, 1H, J =
7.6 and 7.2 Hz); 7.56 (4, 1H, J = 4.8 Hz); 7.60 (dd,
1H, J = 7.6 and 7.2 Hz); 7.79 (d, 1H, J = 8.4 Hz);
7.97 (s, 1H); 8.95 (d, 1H, J = 6 Hz); 9.13 (d, 1H,



7.27 (dd, 1H, J = 7.5 and 1.5 Hz); 7.45 (d, 4.8 Hz); 7.69 (ddd, 1H, J -
1.5; 8.2 and 7.77 (ddd, 1H, J - 7.5; 8.2 and 1.1 Hz); 1H J - 8 . 41H3UD 2003
8 .'34({( dd, 1H, J - 8 . 2 and 9.14 (dig1H J = 4.8 Hz). (CDC13): 55.00;
117.62; 124.77; 125.53; 128.51; 129.40; 129.85; 133.93; 135.03; 146.82;
147. 68; 149. 257 ¥%. .43,Hz)54. 24; L79.85; 182.07. Ethyl

4-(2-nitrophenyl)-5, 10-di oxopyri do[ 3, 2-g~15 qui nol i ne-7-car boxyl ate (CRL
8453) 0.33 g ~~ (1.47 muol) of

4- (2-ni t rophenylg 1-Mimet hyb@b)no- a1, 3HdutEi erel Uk 1(d, nlJof=acetic

anhydri de are C ivel ed t | ut.i | of . .

5, 8- di oxoqui nolﬁilb(r\?e?%ﬁdar &?xosl%g)t’e (%% 4;40 %ﬂ%l ) lﬁ]h%% rrleo%‘%’
acetonithile. 28 .'80sactidh 2edi ubBls70ef | UR8d8Bor B4 hdlr;s uhtier2hitrogen.
After evaporati fof, t sehve oRga fOtar or r a-t.h . product
obtained is purli@%i'?c?'byfﬁ éfé) ' 2?5%:63@{‘8@5‘%@)‘,%’2' 5?5?687(%;§j§hd t hen
98/ 2 CHzC12/ Me @80 .26 igilPs -t0¥e conmpound CRL 8453 in the formof a brown
powder (53 ng). Yield: 10~. 30 Melting point: the product deconposes.

| RCCHC13) : 1680, 1706, 1728 cm1l. 35 WMs: mfz 357 (100); 356 (85); 329
(17); 328 (BXAMPHEEIORMR (CDC13 ) : 1 . 41 (t, 3H J - 7Hz ) ;4 . 44 (
g,2H,J 46 Hz); 7.28 (dd, 1H, J - 7.7andl.5 Hz);7.54(d,1H, J - 4.8 Hz); 7.72
(dd, 1H,J - 8, 0and 17. JUL 200 1.5 , 7.80 (ddd, . 1H - 7.7, 8.0 and
1.5 He). 8. #r (dipesRyLamng) bgaﬁ%&?’sfiﬁ%‘f?a%%ﬁ ?#&?-f*i’a’]avﬁ&s’?-g_ 21 (d,
1H, J - 4.8 [Z)2-9) ¢bifao]lirét 5 J10-dione . (GRL1826IMR (CDC13): 14.19; 62.49;
124.91; 127.08; 128.93; 129.74; 129.78; 129.82; 130.23; 134.13; 134.45;

137. 05; 146.80; 149.40; 149.85; 149.88; 155.11; 155.99; 163.26; 179.28;
181.96. 10 Bdm@ilEyhgmine hydrochloride (0.37 g; 4.6 mmol) and NaOH

12- Chl ongbengm[ 13 Ry! | £0f 4mdo 2y dgtb 1sibphenanthiobunea8ene f @1 f2tn 15 A
suspensi on of_100 e cosgfound o%' Eﬁgg’gl e 11 and 200 ngy
ceti

ng . (0.274 mol) of th
(10 equi val €Mt sFREF HUREDoweErotn 3CRL §23¢) akl af IePd )i sitirred
at anbi ent twenper afupemf.pr aZich BF ni(p5 mbhe . r et | Hda delbh Mmesidth paur ed
into 50 nL S rate 3._sqlution co i.ning 4 of .CAN: the m xture
is stirred %eratgé%i %Ea;%ﬁ%’o%x?r g'(’:?%rdsw ?‘E%&ﬁm rt‘iieqftl’rr%tsl%% ﬁf’) B After
dryi ng t he IR -phdsesraver. \psbe amtusiaporeedngt of Pbthdnedl ver® on a
rotary QMangﬁLﬁ}iOﬂ'ied hepyesirddan25 d?ﬁtd?dd"t%r‘a?l‘@r ogmt ogr apbad qygy ol um

of silica 7 CHzO z[ Me to give 83 , of_ co nd in_the form of
yel | IowI crygtcd'fzg:.lz/%@ﬁb: tgiglgﬁgl \I\/?é'fcccf%%’plp‘b‘?]rﬁ': n’g%u |

289C. °F 1199RYEbCL3)
7.77 (d, 1HCRL -8428 Hnj 70 8@ (aifl, cbipodnd §RANBAE2 ¢iz) The7 Bogcdthd 1H, J -

T3 - 565 R i ohined Sogthy . b8 Al plagod Prlqed 0
NVR ( CDC13) -antl 8 fezhaar ey i 26 By, 122, 65;
25

o vield: 14%.
e Melting point: 150°C.

30 e IR(KBr): 3175; 1724; 1701; 1654 cm™.
e MS: m/z 440 (100); 353 (15); 69 (84).

e H NMR (CDCl;): 2.75 (s, 6H); 6.94 (d, 1H, J = 6 Hz);
35 7.07 (dd, 1H, J = 7.7 and 1.5 Hz); 7.32 (ddd, 1H, J =
7.7, 7.7 and 0.7 Hz); 7.49 (d, 1H, J = 5 Hz); 7.55
(ddd, 1H, J = 7.7, 7.7 and 1.7 Hz); 7.85 (d, 1H, J =
7.7 Hz); 8.29 (broad s, 1H); 8.55 (d, 1H, J = 6 Hz);
9.05 (d, 1H, J = 5 Hz).



17 JUL 2003 27 129.42; 129.95; 144.71; 14S.78; 176.83; 179.88. 5 EX%I\/PJUIE
18: 131.66; 131.77; 132.01; 137.88; 147.01; 149.77; 150.27; 151.22; 2003
12-Ni t robenzo[ b] pyri do[ 4, 3, 2-de] [ 1, 7] phefant hrol i ne-8one (CRL 8273) 10 365
ng (0.826 mvol ) of the conpound of Exanple 3 and 2 niL of trifluoroacetic
acid in 20 nL of CHzCl z are refluxed for 3 hours. After evaporating off the
solvent on a retary_evaporator, the residue is taken up in 20 nL_of 1N NaCH
and 20 nL of'CI?IKCﬁS N tﬁ@?gﬁc‘ti & 2 inmedilfimi& st P ovEEni ght . =The

organi ¢ phase 287 egqver ad sand ;t he 2auous IPRsEji s Bd regt ediyw t fip CHCL3 (5

times 20 nL). After. dryi the or [ ha er 04 and evaporating
of f the sol ventt3 n3:9"rot];’rgly' ]}(;%/’apof@?ofr,7 Pt hZﬁe%due%ﬁ&"i fiEH b§2f1ash 20
chr omat ogr aphy 1d® .4 1qol Ush. 05 ; RR® 3gr2df;t etls4iV6ca 1(BN/A0 VgOH FHz@) 3D gi ve
135 ng of compeund inqthe fqrgm @fy pal e orange-yell ow crystals. Yi el d:

500. 25 30 35 I't i'ng "poi'nt™ > fGOC. 1H NWR (CDC13) : 7.26 (d, 1H J -
5.6 Hz) ; 7.87 (ddd, 1H J - 8. 4and 8. 4and 1. 2 Hz ) ; 7 . 97 ( ddd,
1H, J 8.4 a .1.2 Hz); 8.23 (dd, 1H, J - 8.4 and 1.2 Hz) ; 8.64
(dd, 1H, J Mli Hz) ; 8.67 (d, 1H, J - 5.6 Hz); 8.79 (d, 1H, J -
5.6 Hz); 9.39 (d, 1H J = 5.6 Hz). 3C NWR (CDC13): 126.47; 17Z6.96; 117.65;
119. 76: 1321 §0( nd@Buriflo |20 8-+ 2001 E3rodde Sbiadpepl ) ppdfadt: 147,52
148.85; 151.53; 152.11; 153.68;_ 167,23; 180. 33, 17 JUL 2003 28 5 10 15 20
25 EXAVPLE 153+ Be@bBt bt nerod 41 ;3RS [ C8BF p#i#2&ht hr ol i ne- 8- one (CRL 8299)
30 ng (0.0756 nmmmol ) of the compound of Exanple 4 and 1 nL of

trifluoroaceijc,acid in 2 of fluxed. for.3 hours. After
_evago:n(ilti ][191% }‘\Slalgl_ltehess(jrs\"zle?ﬂ_ %?a%ii%g%{%jéej?ﬁép%%ﬁﬁl?%el??si dug is ta_keﬂt up
in o] an o] an e mxture is stirred overnight.
After reeoveyd ! he, pr e Eﬁaée, A&g aqugous p ks extyact i th
CHCL3 (5 ti rreésng rrLgp %?%g? ryl nga%he orggnité: p g’ggé&%\%rt" S&gpa(wd
evapor ati ng o4- T Henabl vepf of-Ghierary BvapBeaReryqunagise cémpownd are
BRI e i ey i P
point: > : 7. = 4.4and_ : ,
-2 8.2 and s%szﬁe%* §¢ 18%, %‘Ff f-%.‘ggnﬁ§?2 &5‘3“*’%.@%‘2@%, J*-(hf 8.2
Hzé; 48476(;1,n1§;t4u§;18i2 I—llzyd:oByﬂ@i( WigaxxH,qulG& rﬁT..Z‘;JI-ﬂz) sa9u23§éd, ¥ ,4CD- 1%C6NI\/R
an( ) ; . s J = ; : ) —~ .

) b2) 5 %;giz\%.’%g;é t%f 98: éﬂms?; ?4%%6‘%]' ig‘?%) "123. 02:

(CDC13 118. 06; 119. ¢ 1 132.9 )

134.17; 150.Mger3o doginy: Pyer33Mgglt,44:the3g eyganis. ephasas. 2pre153. 18:

180. 94. concentrated on a rotary evaporator and the DMF is then
removed under vacuum (2 mmHg). 8.7 g of -azide are

obtained in the form of a brown powder.
25
e Yield: 85%.
e Melting point: 106°C.
30 e 'H NMR (CDCls): 3.86 (s, 3H); 3.95 (s, 3H): 6.75 (d,
1H, J = 8.6 Hz); 6.89 (4, 1H, J = 8.6 Hz); 7.10 (d,

1H, J = 4.8 Hz); 8.72 (d, 1H, J = 4.8 Hz).

e 3¢ NMR (CDCli): 55.77; 56.50; 106.44; 107.49; 110.76;
35 114.20; 142.25; 145.45; 148.82; 148.96; 149.13.

2) Synthesis of 4-amino-5,8-dimethoxyquinoline

12 g (45.8 mmol) of triphenylphosphine are added in a



EXAMPLE 20: 35 12- Met hoxybenzo[ b] pyri do[ 4, 3, 2-de] [ 1, 7] phenant hr ol i ne8- one
(CRL 8276) This conpound was synthesi zed according to the process 17 0102003
2003 29 described by Kitahara et al., Tegrahedron, 1998, 54, 8421-8432.
EXAMPLE 21: 5 12-Bronobenzo[ b] pyri do[ 4, 3,2-de][1, 7] phenant hr ol i ne- 8one

trifluoroacetsh@1éCRor3da?) 280 anUssdPubdZonmel) of7the @ompowntiof &xanple 2
and 3 10 drops of triflu roacetlc acid_in 50 nm of CHZCl12 are refluxed for

30 min. Aftet”R%HPOF 2 PGt BEEROREALONQLARCoN 1R 1 & ar THE(HHDr SPBFEUE Re
residue is puridimed/byofheph chhemategeapby ofe®BEmOr agt ege si+bga 460/ 50

MeOH H20) to give 1 of co ond 8259 in_the 15 form of

or ange- CZ)| or%‘gbi:‘?ﬁ‘étgleg‘%er?ltéllrgp %Rllhﬁ?ﬁ\ﬁ? f’ﬁﬂ/ﬁéﬁﬁé‘) CeneEeady . 7. 35
(d, ]2.H, 55 20or7. 3 Ho)tark %émrﬁt&r 7 Tk (sbsilddye Jnds &d‘:lzi)l,lflbcﬁﬁétc::hl\li./g J
- 5.2 H S

(D0 d6) 250 150 f?) 1o et o 35t 3eteg a3 BoskrOgE) | 30
EXAVPLE 22: 106.166) ((Thd aq@8Fus Hbpselis. 30en] PAAE] APSrBY 2AB. il

129. 31; 135. 9 0; 15 "4 (4 t

12- Ni t r obenz® b] pyrlé&?ﬁ Z“ﬁé ]‘fe ?eﬁacphen%(fhro Il ne&@%lne trifl uor%%cet ate
(CRL 8258) 3%Q54Lhy @(it@zr ndoy}ngf a¥Rr cYaflundnst Exampprat3ngndBE dr ops
of tr'fg%or0@9§t58198hg éhe‘mﬁﬁ%ﬁﬂfdebﬁpégaﬂ$r0ftﬁ@zgkﬁéﬁﬂéérﬁhiﬂéture I's

refluxed for 3 hours fter evaporating off the solvent on a rotary
evaporat or, iheCPeRigeR FBRAFABALL¥CHYr ifi &R0 F S IRy o

17 JUL 2003 Wi AP gEathpesesibéEaré 60e10iMgOH HZO to give 123 ng of
conpound CRL 8258 in the formof dark orange-yellow crystals. 5 Yield:
82~. Meltlng 0| nt: > 260C. 1H NWR (DVsO-ds): 6.65 (m 1H); 7.47 (d, 1H,
J 10 8 Hz); ) NMR 2HICPCI3 b4 (H.86lH,(s] =3B) Hz)3 .94 57s(d)3dH; B -93%.8 Hz);

8. 00 51 do 1 9 , 3C

115. 653 a, H) ?E’gg’ ﬁz ??[Ié $ %f ?22]1%% %1(2‘2 SszH)Hfﬁs 4%%1(2@\/52%@128 53;
128.71; 129 31J £38.- §0H213174‘77 135, di, W7 £38 H#).38- 352 (B5:1H54 88 (q,
J = 36.6 Hz); %78.854z(3 C are not observed). 20 EXAVPLE 23:

e 3¢ NMR (CDCl;3): 55.77; 55.80; 102.22; 104.73; 106.32;
.20 111.14; 142.45; 149.48; 149.55; 150:81; 152.09.

3) Synthesis of 4-acetamido-5,8-dimethoxygquinoline

A suspension of 3 g {14.7 mmol) of 4-amino-5, 8-
25 dimethoxyquinoline and of 0.72 g (5.88 mmol) of DMAP in
30 mL,. of acetic anhydride 1is stirred at ambient
temperature for 24 hours. After concentrating on a
rotary evaporator, the reaction medium is washed with
40 ml. of saturated NaHCQO3; solution and then extracted
30 with CHCl;: (3 times 50 mL). The extracts are dried over
MgS0O, and the solvent is evaporated off, followed by
evaporation of the remaining acetic anhydride by
azeotropic entrainment with benzene. 2.7 g of the
expected derivative are obtained in the form of a

35 vyellow powder.
e Yield: 74%.

e Melting point: 152°C.



12- Di net hyl am nobenzo[ b] pyri do[ 4, 3, 2-de] [ 1, 7] phenant hr ol i ne- 8-one (CRL

8427) 25 40 ng of CRL 8427 were obtained in the formof a red povvder]'] JUL 2003
according to the process described in Exprple 6.  Yield: 11~. 30 Melting
point: 238C. |IR(KBr): 1690 cm. Ms: niz 326 (44); 311 (100); 254 (14). 35
1H NIVR(CDC13) 3.10 (s,6H); 7.10 (d 1HJ - 5.5 Hz);7.73 (dd, 2H, J =6.8

(maory 66 (6 N 0oy 7 %36 @, H1h L7031955 fMg0S B 5 o).

13C NMR (CDCL13)H,44r G7; 81413H22, $18093,d,11%,687 420.41H2z122.8%2 128, 44
130.47; 131.74 37, 82, 45. 29; 53, 1 38 150 0 150. 32; 1. 18;
156. 85 181. 721('% & not bgiegégd) .gl-é%wgﬁE ﬁ‘ 0 = By o 88

10- Hydr osybenzdplrlopyr isdo[L4)32- de] [ 1, 7] phenant hr ol i ne8-one (CRL 8432) 22 ni
of 1IN NaOH are added to 180 ng (0.44 mmol) of i ~ conpound CRL 8429
(Exanple 8) dissolved in 70 nL of 15 CHC13. The reaction nediumis stirred
over ni ght. Aft &1C n¥MRr aldDEAs) on W t36 acébi é9acidd . Alve BBg&hiic PhadP: i s
recovered and the,3qugeusgPhasg s .extragihed (wiit B a 9! Cl3{Ve(H m xture
(3 tinmes 50 m%%,&?t e?@d%l ng%?ve? §o %gndl?onggntr§§§on a rotary
evapor at or, ZOlMO‘lﬂg of a purple powder~o~ conpound CRL 8432 (or of its

exo tautl mer in position 10) are obt ai ned Yield: 8~ ~ ., , 25 Mlting
point: > 260C. | R(KBr) 1664 16 l\éI_S 100) ; 298 (66) ;
271 (17) ; 247b -‘ém‘ahesaﬁf% '(%‘93 ”mﬁwé d6 ) :6 . 91 (

d 1H J -9 . -7 .84 ( d 1HJ-78and88Hz)797(dd1HJ-78

d7. 8Hz 1 71 H _J = 2Hz d, 1
7 8 8 H)z %2 E%O Em‘f}"lé Sﬁszc)ergl%i“z a(“((i&j"fi’(“’?] aftfa EE e a%ﬁ%’U(L 205%
32 EXAI\/PLE 25 10°@kt thQ/bemzo[SI@PWm@o[mﬁS 25de] [ 1420 p'henalmpﬂmol iafe8- one

(CRL 8452) r rE@EEE&k’:F&Q: 7 (Exanmplg 15 0.14
nmol ) a?g P%%%B&M&oﬂj g in 30 of%ltlﬁgeﬁol gf'e hyagrogglrfé?%{jﬁg?t

at mospher i ¢ THPEEER el Sﬁ}hgg/égcf“f-'é)n e uRPRSEHER nMEHAR uh8erS - 4HR# ogen
at nosphere ffr 10 80 4% nelies. aAft els evapar ddNFidd Wwhehsosyenht, tde crude

Bl ve the.corfir et BaESS] ToHet SR m aPOa Tyt o s POy s )
Yield: 22~. théel mirngupei nts: eR60ted with CHCl; (3. times 500 mL).
20 After drying over MgSO; and evaporating off the
" solvent, 3.4 g of expected product are obtained in the
.form of a brown-yellow powder, which. is used rapidly
for the following step since the product is unstable.

25 o Yield: 77%.
‘e H NMR (CDCl;): 2.28 (s, 3H); 6.97 (4, 1lH, J =

10.4 Hz); 7.08 (4, 1H, J = 10.4 Hz); 8.83 (4, 1lH, J =
5.6 Hz); 8.88 (d, 1H, J = 5.6 Hz); 11.75 (broad s,

30 1H) .
e 3¢ NMR (CDCl3): 26.00; 114.40; 117.75; 138.41;
139.31; 147.34; 148.60; 155.73; 170.53; 182.96;
189.75.
35

5) Synthesis of 6-(acetamido)-4-(2-trifluoroacetamido-
phenyl)pyrido[3,2-glquinoline-5,10-dione (CRL 8248)

5 g (17.5 mmol) of 4-(2-trifluorocacetamidophenyl) -



IR (CI7C13 ) : 1684 cm1. 20 Ms:. mz 313 (35) ; 312 (100) ; 283 (52) ;
282 (98) : 254 (22). 1H NWR (CDC13): 4.22 (s, 3H): 7.20 (d, 1H, J 25]&_@@3
Hz); 7.75 (ddd, 1H, J - 8.1; 8.1 and l.dgHz); 7.88 (ddd, 1H J = 8. )
and 1.1 Hz); 8.24 (d, 1H, J - 8. 1 H ) : 8 . 54 ( d, 1H J -8 1 Hz ) ;
8 . 58 (d H qihet fhﬁ?ﬁolebﬂéLicb Bitadiend; 8 biZ) mi 9d¥9(ébeéié J =
5.5 Hz). 30 NNRC§ 52.77; 116,70, 117. 0509118 95: 120.91: 122.27:

127. 21 128. 38y f@fﬂ%z aﬂf.58141£ 9138599Pd(§7. (8§08l 4mxpy: sueseRsively 81

é47 BE 14[9ba§fdecﬂ-gﬁfiga fb%QuQ4on35ohf 117—aHéJJ;h la%Q_Qﬁal n@i&b M%l-%l t%&dlEIri’ééLM?) 5
oxobenzo yrido en rolineil-carboxyl ate

A mi xture of :go‘]rrpﬂjundl%Rl "B‘L%% 8“ 3‘% m?%l ) 85RECBR Fs(?r/lé (1('5‘31'le 48 )
in 10 nLsof »retdwiv amedhuﬁrogﬁnatﬁdfamxaﬁnosmhertnaprnaﬁnse ubiger eact i on
mediumi s nal tai ned €er a h dro en atnggph re fz 2 hours. After
evaporatingrb r??ﬁps T eY Eﬁ%gp? ©oBPAVRBE P Furitidd by

fl ash chr onsvegamEhomnn ghei md@ﬁ/ﬁr@ﬂﬂﬂizmuk@ﬂhedo ig veurhéierdpént ed

conmpound CR f . powd 33 Yi . 63~.
Mel ting poi ﬁ%gaﬁ?fr%ﬁ% gﬁ%?%” oFe %%1%6 erﬁcgl 20‘%9%/5 é*?ﬁ“ (100) .
1H NVR( CDC13JHC1:/BB0H) 310 Jgive 3@1zpow1ie57caquzm Js 7tRenizyvasheds Widdd, 1H, J
8,0,8, fanddnd déked; - 509860k Wk 280 A IHA o AL

. 4Hz ;8 . Hz ) ;8.70(d, 1H, J-55Hz);9.37(,1H,J

- 5. 5Hz) 9 Bfgl'f'(da OVULPP‘"H% 9 90 (d 1H 2.2 Hz). 30 13C NWR (CDC13):
13. 01; 60. 97; 116. 85; 118 69; 120.56; 121.68; 128.30; 128.49; 130. 31,
130.79; 131. 29Y 1?% 52. Z36.82; 144.27; 145.3Z; 145.83; 148.13; 149.29;
151.91; 162.%00; ig ‘35 The results of the pharmacol ogi cal tests,
present ed bel ow, dermnstrate the cytotoxic properties of the corrpounds of
formul agsl gnd .apnd_aksp.the ¥kmum t ol erat ed doses. 34 1-
Determ%atl on M%i{:hgang%%gm tbolzgrea%:ed dose (MID) The eval uation of the
maxi mum t ol erated dose was carried out on 4- to 6-week-old B6D2F1/ Ji co

m ce. The 5 «COMRQUNAS, )\Agermmmmfm,erpﬁlgptfp@p{iimal | y at increasing
doses ranging from2.5 to 160 ng/ kg. The value of the MID (expressed in
ng/ kg) is determined fromobserving the survival rate of the aninmals over a
period of 14:dugs mfted45a $Hhgl €ladnynisBaati(dnodf 8be 107product under
consi deg@tion. The change in the weight of the animals is also nonitored
over this peripd. The results of the estimation of t he maxi mum tol erat ed
dose (MID) &reHoWMBRi 48DFAs} abRe2? HElowH)5 TABS E(fACRLHompoandsMTD

and 1.5 Hz); 7.48 (ddd, 1H, J =.7.3, 7.7 and 1.1 Hz);
7.53 (dd, 1H, J = 4.8 Hz); 7.60- (ddd, 1H, J = 7.7,
7.3 and 1.5 Hz); 7.78 (d, 1H, J = 7.3 Hz); 7.93

25 (broad s, 1H); 8.86 (d, 1H, J = 5.7 Hz); 8.93 (d, 1H,
J = 5.7 Hz); 9.08 (d, 1H, J = 4.8 Hz).

e ¥c NMR (CDCl3): 25.20; 115.63 (g, J = 288 Hz);
115.93; 116.66; 126.61; 127.86; 128.75; 129.11;
30 129.28; 131.31; 131.62; 134.87; 146.17; 146.82;

148.33; 149.60; 154.30; 154.82; 154.94 (g, J = 36
Hz); 170.13; 179.34; 186.80.

EXAMPLE 8:

35
8-Hydroxy-4-(2~-trifluorocacetamidophenyl)pyrido(3,2-g]-
quinoline-5,10-dione (CRL 8429)

1.9 g (6.5 mmol) of 4-(2-trifluorcacetamidophenyl)-1-



(my/ kg) CRL

.8348( Mer i di ne) >160Cyst odani ne>160CRL8276( Exanpl e20) 80CRL8299( Exanp! d{ojUkozBi
L8243 ( Exanpl e12) >160CRL8296( Exanpl e11) 80£RL8300( Exanpl e13) 80CRL8275( Exanpl e
5) 80CRL8277( Exanpl e4) >40CRL8242( Exanpl €17) >160CRL82S0( Exanpl e1) 20CRL8258( Ex
anpl e22) 40CRLARI34 618)2800R §259¢ Kapepl £21)A0CRB 26 3EEx apd e 20CRL84
26( Exanpl e6) >160CR.8428( npl e7) >160CRL8427( Exanpl e

23) >160CRL 843K EHNP eSE)Qﬁ)CIgQL§439( Ehnfies4) :@r%) 1 @rg ULSUeoRssivelyuL 2003
35 2- Cytot axd@edcCldovi &Y syl vtied o | 5| 8n@sokbcarbbyterine nfdaence of

t he corrpounMcilg_ of foryul ae | é@‘? |1 on_5 neoplastic cells was eval uated

usi ng the Lol B et ri t TEhPhr 3G e L t e t 82551 YAsed on
t hlel m tosronﬁﬁdﬁhmaeducﬁém@d mebabalsi ¢@lurs agidee hiteogehnl.s nftdhe

yel | ow col or roduct

(3- (4, 5-di rreﬂ%lf %g§| Fh9, BOUVERENYFL 8t FREGTURER BrtiRTde) % a

bl ue-col or edczpncﬂmluctprdadwnuazanobiﬂaemadounusof ooz ad t hu:zy obtflawd is
directly proportion he unt jof,_liv S p ent th ture
wel | (s). Thl@l%%%%(? r%&?%r nﬁag{anr)l igé'l(r}fé:gsur g%ﬁgéyi speéﬁraopho%’%nrret $9y50)~|§15 The
cell lines a¢®ClaiMe@HhedtPn abviel aje? nval tefe at BTG ow seopfRr eddful ture
di shes ggnt %5&%8& MMRHEPES MEM ((Meni nasm Essgnt icalo MedhyRbmRase ypedi um
This .. medi um Ich is suitable for growing a range of varied 20 diploid
or primary rR@FeFiem &ells, is then suppl emented: - with a an anount of 5~
FCS (Fetal Calf Serum decorrpl enented at.56C for 1 hour, - with 0.6 ng/nL
of L-glutam ne,Y \ﬁﬁ g/%%h 200 U L of penicillin, - with 200 ng/nL of
strept onycin, fih ng/ mL of gentam cin. The 12 human cancer cell

| i nes used were obtained from30 the American Type Culture Collection

(ATCC, ckyj | A e b2 cell lines are: - U 373M5 (code ATCC
HTB- 17) |izgnd Uggﬁyﬁgogg )ﬁ: I; %8 %4) whi ch are two gliobl astonmas, -
SWL088 (code ATCC. HTB-12) which is an 35 astrocytonma, - A549 (code ATCC.
CCL- 185) and A1dZénteofe 6L, HHBs 3173k chnaue tyo1nen='smal | -cell lung
cancers, - HCT-15 (code ATCC. CCL-225) and LoVo (code T, 17 JUL 2003
36 ATCC. CCL-229) which are two colorectal cancers, - T-47D (code ATCC
HTB- 133) anc MZE7 fn¢eddlATCR3 ) HTB422) 1®hi; cROar ¢ L0 ;bagast(ddancers, 5 - J82
(code ATGC: HTB-1) and T24 (code ATCC: HTB4) which are two bl adder cancers,
- PC-3 (code ATCC. CRL-1435) which is a prostate cancer. 10 Experinentally:
100 ~, 1 of & cé&f| N¥RsEERSLoh: cBnPai nidg 260 G0 tD- B0HBDO Fdéﬁerﬂ&dng on the

ggl I H/pe queleICIebl s/ mi, gofaréaﬂﬁ LB’Q-[iT}EdI'Llﬂ@'ﬁI’ Sd%g(écyﬂ{gt gd=i n fl at7bﬁ;ttomad
-we mul ti-we a a r nder, ere
conpri sing 5~ &P 51 Eféi g ﬁ@ Ei ?ﬂ?Af eﬁg ABub Aty f%g g gﬁlr t he

culture nmediunJi s Beal Heed .08 160 1H1 of =f deShHedi um cont ai ni ng ei t her
the varjgus test conpounds at ° concentrations ranging from 10 5to 10-1 M
or the solvent -used to dissolve_ the test products. (control

condi tion):.* AFCer NMRcub@BG g :f ot 1925Rouf@ udder tH@8" Pbﬁio\/elé’énél‘ltrl ons,

the culture medbgmyps re.mba@@d witds K00 ~ ik of1 A yelhowksh sabutigan of MIT

.di ssol ved at Il in RP 6 The opl at e r

rei ncubat ed fof3é %gu lé@%?c and & P?gln e]ﬁ_iodm {}geglgij ?h S%ﬁaﬁes at
400 x g. The yebtdodsh 8 us7on(@f MIT 4 s 3Benmbzed andlt.be ; bI aesf.éesnazan
crystal§ f or meg tg Bhelg? %_3” ar level are dissolved in 100 ~,1 of DMSO. The
m croplates are then'agl ed for 5 mnutes. The intensity of the resul ting
bl ue coloration, and thus of 30 the conversion of the yell ow MIT product
into blue fgfm gy the cells that are still alive at the end of the
experinent 5 quantftfied by spectrophotonetry using a DYNATECH | MMUNOASSAY
SYSTEM nachi ne at wavel engths of 570 nm and 630 nm correspondi ng, 35
respect i vel -Me® hiokg -aBXi2RtPi Fluridlaicet and ioiphieaiyly pir ifay rea2agr1and to the

backgr aund noi,se.. ,Sof e huilt ot spectrophot onet er cal cul ates the
aver age® dpt ARAPOFIRE" %’Wq'\? fﬁ@? an({i:n gégsﬁe standard deviation (Std. Dev.)

and standard error of mean (SEM val ues.
2 mL (31.8 mmol) of methyl iodide and 500 mg (1.8 mmol)
of Ag,CO; are added to 400 mg (0.97 mmol) of compound
CRL 8429 dissolved in 100 mL of CHCl;. The mixture 1is



37 17 JUL Z003 The inhibitory activity on the cell growth of the conpounds

of formula | and of fornula Il on the different tumor cell lines was]] JUL 2003
conpared with that of 5 the natural proggct meridine (CRL 8348). All of the
conpounds of formula | and of formula Il show significant inhibitory

activity on ¢hereeh! prol icher ativyerfe t hef 121 hgran tuadr dd nesmb 1b8d MG,
U 373M5 SW 1088 T24, J82, H%- 5 LoVo, 4\/CF7 T-47D, 10 A54g A-427 and
PC-3 with an-FREHATOrS r 2EPRRS 50 AN SHRERTRS 1HG wRER 1928M and

10- 1M depenshigedt, t hehet OrgQIddS pandulclie bbﬁﬁﬁ.nthHESste@hﬁﬂfl& Vigy oOf

exanpl e, the.val.ues of the congentr s flanking_.the | whi ch are

obt ai ned on ft%?es%asli”é%a %9?‘3?5 écgﬁeéﬂ% tg‘?v%hv?nséaﬁlpecq%lo COPRBIET |
CELLCOVp 6t JNDS., (S5 eist riché ofioid Lo NESGREBB&8 pomdéri ne) CRL8276

' CRL8299CRL8275CRL8277U- 87MZ 10- 6,

0-']<10-10<10-1<10'10[ 10-9, 10-10] U-373M5 ~ 10-~<10- 1] 10-9,

10- 1] <10- 1[ 10- ¥i2048] SWA10 8 8[ 10- 5 ,10-6 ][ 10-' ,10-8 ][ 10-' , 10-a ]|
10-' ( 10-a ][ 10-' ,10-a ]T24(10-"

| O-e] [ 10-e, 10- 9] <10- 1 10-e, 10-9][20-',10-8]J82[10 5, 10O 6][10

9.10- 10] [ 10-%8, M@@tgppwogniee PO}ZPPGC : 10-e] HCT -15[ 10-6 ( 10-' )[ 10-a ,
| 0-9 1fol0-g ( 10'9 ][ 10-a ( 10-9 ][ 10-a, | 0-9 ]LoVof10-', 10-el[10 9,
10- 10)[IO 10-8][10'9, 1 1o]f 1 MCEZ[ 19 10- 8] <10- 1] 10- 9,

10- 1] [ 10- 9, ‘10131(%?&615) 1He % T 11%%?101781 1%?{1034050018]&]10 8[ 10-
10-e][10-', 10-8] A549[10-', 10-$][10-9, 10-1][10-', 10-g]<10-1[10-8,

10-9] A-427[10-6,10-" ][ 110 [ 1

10- €] PC- 3[ 10- 69510 /% %78 61%7? %}6 (3 B]3(5]178 FM)l’O H‘ 874 )1034* Tabl e
1l gives the (&80)ts286 R ; a&éﬁagé3l)(;5 values 20 (in nM (calculated from
the cytptoxic activity on the 12 tunor |ines studied) and the MID/ | CSO
ratios (these ratios are calculated by form ng the rati @ of the MID val ues
and the ICS'vaf}&eé\WB’Xpré’?géd as hubderSwi SHaut 7-88 untts)IHTABLEA 11 17
JUL 2003 CRLCOEpBUHQﬂCsoQoI\/WED/ hE€soMTE FC3056RL 18348z) ; 7.44 (dd,

(Meri di ne) 1700 0 001.6 a 38. 14Q. SCRL8299
( Exanpl e19)2 03 % (giglz g %x:gn%lze?ﬂ)z 524((5;;75%_8%(7) (éxgnh 4) 12.56.4
+ 16.8~ 5 *: the7ra’l?| OABMD/ llEsoJf or 7t.Be Vafi end doApHends 7wad dst,i it ed
taking @as refepencey & rabho equal Jad o, manydi ng. 1 Jhe compeungs _

descri bed show, on the tu?mr cell Fli%?le rmrT?}P (? O 3al ues (nM which
are | ess than 8r8elal vaPeh? (8-t hBsedof ?h@ Halural conpounds ' (~neridine
and cystodam ne). Their maxi mumtol erated doses are cl 6se to those of

meridi ne and cy n e rkedly | ess an t hat
of -t he natural ; q%?%n gggg\f{\hF t re;tol egjh%ce% &9§X5§ acti V|JJty r%%:%os for '
t he conpounds H#)usttat84:i r12t5hé’~2pr dento 8 ane?n’h&m t hed. Decodd Indbkedl vy

greateryghan tHig of, m%'fm@l B8 ; anqﬂy%odarmﬂe sHS ipgycayed hpoTakle 111.
These conpounds rra%%t us_be used as ant’itunmor_medi ci nal products for 20

their cytotoxit4Propertied;3&t t1334El colfbentd at od8 t H&Y ar & ﬁlaﬁér t han

t hose i nduced nghﬁmhel@athal products- neridine and cystodam ne. They are
t hus characterized by better therapeutic nanageability. 25 By virtue of
their cytotoxic properties, the conpounds of formulae I and Il as

descri bed, &XAMRLENhdOEor m of acceptabl e pharnmaceutical salts or sol vates,
may be yged as active principles of nmedicinal products. 30 The conpounds of
formulae | and |1 are generally adm nistered in dosage units established

ei ther per Ephyd bo‘%iy(zUF’FJa%%“%Fo%‘é?t?é@l%‘?Pm}gH -5 7he-dipronvsige- 17 JUL
2003 39 uni 3,acrg]gushenahky 7t carbbai/adten (PR WaGAYt i cal conpositions in
whi ch the active principle is mxed with ane (or nore) pharnmaceuti cal
excipient(s). 5 The conpounds of fornulae | and Il above may be used,
according tm)t sgnehReetes pét Behgdy 508 -tliexbgdinodink-8ochebbigdiaed at doses
of between 0.05 and 350 ng/n2 of body surface, preferably at doses fromO0.5
to 50 /m2/day for a curative treatnent in the acute 10 phase as a
function of 7t hegnwifberewiurn r emnoyehtimcydltesitef aeehadded. aforammiahenance

t r eat ment dg of  f | _gn I a u e used
at doses fr%%%ng%P?yg % a}rg;gglf/%gnd o dJTedraE%lx é?’ g%%gtés eérao%%yﬁ to 1.5
mg/ n2/ day dép%n@imgtbﬁxlfﬁ‘elﬂgh‘ﬂéﬁ éfcqs PKEé@ﬁ@nt Je:ly'cl &5 ofCH:RN/HePe. In

the phar macguktgak GBS 20RE,)0f the REAteAbn NEMURN i0rsOfAteq
or,intravenous adm nistration, the active principles may .be adm nistered

in unit forns of




20 admi nistration, mxed with conventional pharnmaceutical supports tﬁa}twirﬁm
suitable for human therapy. The suitable unit fornms of adm nistration.
conprise oralrout~ fornms such as tabl ets, which, may be splittable, or gel
capsul es, inplants and intravenous 25 adm nistration forns. For a

parenteral aegd ni sid@ti @Aa(LALr aveneHs tikRfBsien tilerd SRNIAed |OFETate),
steril e aguequs suspensi ons st,ectfl |le isotonj.c saline solutions or sterile

and 30 inj ectbl B i ths BAFLdH eCorkBi RAHAG Rl GG c8FI ySHOHAETDI e

di Isper?]alnts wd}cdl @ lsmhlﬂiidd.zijgcgggg%’:i H,0f areex@NRIE A MH e enigt tieed orf
pol yet hyl ene, ol , are use 0 prepare an ueous solution for
i nt ravenous J'r%j gﬁ@?i SRR v bR Z:ZrzFﬁﬂ ugéorFld‘é‘:T'si’ o}ﬁgd \l);er Aigtteor 24 h,
it is possihdm® iy userear cogSu,veahd agvapscohplnguchf fis wHdanmlventgl ycol
such as pol yethyl ene_gl ycal .or pr | ene glycol, and a_hydrophilic,
sur f act ant sqi‘cgﬂ g 4oL Jﬁ%q&y(}OS goggglﬁ%%‘gléﬁflg\ﬁég_Sagg%éf(?ﬂ'eggiﬁpos’i%i on in
the form of dlattdietesii s prepared, a wetting agent such as sodium | auryl
sulfate 5 nmay be added to the m cronized or unm croni zed active principle,
and the whole is mxed with a pharnmaceutical vehicle such as silica,
gelatin, starcKieldetBs&: magnesium stearate, talc, gumarabic or the like.
The tabhgts may be coated with sucrose, with various 10 polynmers or wth
other suitable materials, or alternatively they may be treated such that

they have sust ¥PhEEErPA&PSyed24ctivity and such that they continuously
rel ease a predeterm ned anount of active principle. 15 A preparation as gel

capsul es i s obtai b 1-Xi,ng .t active principle.w a dilyent such as
a glycol or ‘a .H:H'gigyc(ﬁ")gl3 sté"r'h‘lgsnd?%y ?HCor‘:EoFagi'r?g I'E%}e’ mgxf1 reds

obtai ned into 8sftJor Maldd HBl; chpsul @b, 1H207.=~10.4 Hhe;adt.22e-(cdarinciple
may al s? be. f%ﬁrruhageqo._illn dhe fPrgy ofg m'dlg_g ocapsules gg M gr @gPhey es,

opt i ona Fy with 6né or nore supports or ‘additives. , 2 +he active'’
principle may &HsoJbe présBAted in the formof a conplex with a

cycl odextrin, for exanple a-, (3- or 'y-cyclodextrin)

y
2- hydr oxypropy{s-~i-cycl xtrin, o methyl -~i -cyclgdextrin.. 3 he .conpounds
of forrrul‘ae'llo aﬁde&qﬁ%ﬁg'ugédQFn Fﬁe%reé?ﬁeﬁ?'oﬁaﬁmgts'sgIBi-Ed%tBUrmrs on
account of thelB8pdderf dB9%yBot 0xXidd .dct;i viti®esl7in paBtidéul al8RodOtreati ng
cerebrajqtunorggsl ggg cancers, ovarian and breast tunors, col orectal
cancers, prostate cancers and 35 testicular tunors. 41 CLAIMS 17 JUL 2003
1. A pharnaceutical conposition conprising an effective anount of a

conpound chagensiherekbhis Soforgmyidsaof2tesnBld6rodletamiBophengl) -R3 , RQ

, RS and R6 ar, osen f_.r ydr agen, hal ogens _and hydroxyl, -CHO, -OR
Lo en, SRS T e Sl LR SRR S Y TN ok
1' | C-- COORL @454)Ac 15 -NHz, -NHR, -N (R) 2. -NH CH2-CHZ-N (CH3) Z,

- NI ~CCR% nmor pholino, vitro arid -S0O3H groups, . R and R being chosen from
Cl-C6 a iyl groups and Ar being a C6-Cl4 aryl group, 20 25 ~R2 is chosen
fromvitro &nél QHOMEF34greedd, @t hir he-EXEFLerBA6RtEREEBREBYANS of

formula | in-dhinehnhBl amindH 104a zaNHD 3abert ad3endd, af® @REnR6L =4 Har, aBég t he
addition salts of, these;coqpounds Wt pharmacedtically, accepaplg acids.
of ethyl 5,8-dioxoquinoline-3-carboxylate (0.45 g,

30 1.94 mmol) in 50 mL of acetonitrile. The reaction
medium is refluxed for 24 hours under nitrogen. After
evaporating off the solvent on a rotary evaporator, the
crude product obtained is purified by flash
chromatography on silica (CH,C1,, and then 98/2

35 CH,Cl1l,/MeOH) to remove the unreacted starting materials.
After concentrating the other fractions obtained, 20 mL
of chloroform and 630 mg of MnO; are added thereto. The
mixture is stirred for 3 hours and a second filtration

through silica (CHCl;) is performed to give the



2. The pharmaceutical conposition as clainmed in 30 claim1, conprisiﬂ? n
diom0s

.effective anount of a O Formula Il O Formula | 42 conpound chose
t he conpounds of forrmula I and of fornu%g Il in which Rl) R3 and RO are
chosen from hydrogen, hal ogens, hydroxy CHO -OR -COOH, -CN, -Q02R,

- CONHR, CO'\l%p@unalHZCRLN(BA& 5inNHEhe - NEb&R2- GH2-N  (5F8)n 2, ps LR,
nmor phol ino, njitro and -S03H groups, R2 is chosen fromnitro and - NHCOCF3

groups, 1 ? 5% ®BbS 10 and the addition salts of these conmpounds with

pharmaceutically acceptable acids. 3. The pharmaceutical .conposition as

clainmed in clai 1 C rising an effective anmount of a 15 conpound chosen
S

fromthe conbo rh Ormula I. in which RL is chosen from hydrogen and
met hoxy and - N(CH3) 2 groups and t he conpounds ~of forrmula Il in which RL is
chosen from hy en _and . t@ :N( CH3 ) 2 and - NHCOCH3 groups and R2 ~
i s an - NHCOCF Eﬁbﬁﬁ Caddition salts of these conpounds

W t h~phar maceutical |y acceptable acids. 4. The ~ pharnmaceutical conposition
as claimed iy ¢kai-m3),co cti appunt of a 25 conpound
chosen fronlthe%gonpo glds%?h ?28?a ?558,m%¥§% Eﬁ i's a -COCEt group and

t he conpounds of formula Il in which R3 is a -COOEt group and RZ is chosen
from - NOGOCF3 gd {02 gg@upﬁg)anq6@hq6qdduyypn% @é;s 856t N@ss ; cqﬁgpunds
wui th 30 pharnaceutlcally acceptable aci ds he phar maceuti cal
conposition as (&7diin8d 8 Héel-aim 2, conprising an effective anount of a
conpound chosen fromthe conpounds of formula | in 35 which R4 is a nmethoxy

group and the ¢ oun or t y grQup and R2
is chosen fron1§RﬁEEC§§D§ﬁa hgu4g éﬁpsgﬂghdF Eggga?flgE4g & &1t hese
conpounds wi t hJ =437 17z JBL 72Q@Q3 (uithr nHteudi call.y aonkplabl &zaci ds.46. A
conmpounggwhi ch a 1 (ddd 1H J

4-(2- trl?luoroacetanlgbpheny pyr|d6i3 e g?%U|nof|ne g d g

6- net hoxy- 4- (2=t ri fl.uof eace hdbh%ﬁyF)ﬁyﬁ dof3, 21§}q@'ﬁblﬁn8 81z00- di one,
6- (d:jrr[eghxzfl a]m no)ssl4 ((b%'ciafdlgé gomacehamz;domwnyﬂ{) ¥0= 8.1 Hz); 9.00

pyrido[ 3, 2-g q i.no one

6- (acet ami do) - d(21f¥ F?uor%a e?éh1d3pﬁ8nﬂp) 1H, J = 4.8 Hz); 9.65
pyrido[ 3, 2- g] quiénollHpned5z1Q- 8i Ba¢, .

8- netho? -4-(2-trifluoroacetam dophenyl) pyri do[ 3, 2-g] qui nol i ne-5, 10-di one,
15 eth

4-( 2- trlfludroa@b@@ﬁidéﬁﬁ@nyl)lé 18- dP8xBpyr Ld8[ 362-g) qdi molkiBAeHz)gar boxyl a

te, . 8-methoxy24-¢2;nilrosenyldpyss, d0h§92091}qm2rwlg7ne5z>10 cil3@n@3 ;et hyl

“L{2 s omnenit)- 5 10 dos ) S 2 Gl el 1gs 5 RV LACe

12- dinethylanlhbbeaao[b}berﬂo[aqS ZIdei[BST]ﬁhenanﬂﬁsoﬁﬁne-aéanal;

10- hydr@gybenzgfgiggrlggF , 2-de] [ 1, 7] phen25 ant hrol i ne- 8- one)

10- et hoxybenzo pyri , 2-de] [ 1, 7] phenant hr ol i ne- 8- one,

11- ethylbenzo[b]pyr|d0[4,3 de][l 7] phenant hr ol i necar boxyl at e- 8- one, 30 and
the salts tipxasi,pnMifih phar maceutically acceptabl e aci ds.

6-Chloro-4-(2-nitrophenyl)pyridol[3,2-glquinoline-5,10~
30 dione (CRL 8296)

This compound was synthesized according to the process
described by Kitahara et al., Tetrahedron, 1998, 54,
8421-8432.

35



7) The use of a conpound chosen fromthe conpounds of fornul ae: 44 1ﬁﬂgh%
2003 in which: 5 Rl, R3, RQ RS and R6 are chosen from hydrogen, haJHb 3
and’ hydroxyl, -CHO, -OR -COOH, -CN, -Cg¥ZR -CONHR, -CONRR , -CHz-N COOR ,
-Gi2-NGOOR) , C-COOR C-~-Ar -NHZ, -NHR, -N (R) 2, -NH CH2-CH2-N (CH3 )
2, -NHCOR, IlgxsmppRoipwo, nitro and --SO03H groups, R and 'R being chosen
from Cl-C6 arkyl groups and Ar being a C6-Cl4 aryl group) 15 R2 is chosen
fromnitro and - NHCOCF3 groups, with the exclusion of the conpounds of
formula | ~i e-Méthbxfld=(2chi 6rophkiRy2ngyR8doRY, 2R 1andnBd ineds,A®-and t he
addition salts of é@gge %ggﬁounds wi t h pharmaceutically acceptabl e acids,
for the manuth2Ptr g titunmor nedicinal product. 25 30 O Fornula |

0 Fornmul & | 45 17 JUL 2003 8. The pharmaceutical conposition as clained
inclaiml, o ri%i ng ag %ffsectivt easrri)ugé gécar quﬁo%%d qféeforggla (r,
wherein R1 = > EO8PTH pﬁhrﬁ@@éu teal COHDO%I tor as crai mMa°rR°8 aim 1,
conpri si ng adestfiebédvdyanbuhthafaa etonpdund TFtfadredten (| L9%hergdn RL is
ot her than % g&._ %/Q . Ah. A@QJ . AF% Ahf . A, . AY. A@ E. Af . AQJE

AL . A& . AF%% /o%\ o?Aﬁ A@ . ASU, . AA@ Af {. ABA, % A. A@ . Afhl . AsU. AU% AS{ . A, . Ay. A
A% A A@A. Afh. AF9. A@. Afy. A U A(. A A& S. A .AL .AA,.$: Gszz4a5 zC
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pp>p>pppp>p3§§g§§>8§§§§§§§§§88|880000<<8x8?8?88888?0x0x?x>???88?0<????~????
??27?2°7°?°?7?27?27?2?2?2~XPPPpPp 000000088888888800x0x0x0x0x0x0x0x0x8x8x8x8x8x8x

8x8x8x8x8x8x8x888888080888888888888888808080080808080808080000008080<0<p>?7?

???????23?8?FEE§1¥%%§o¥§ﬁ was §¥nthesized according to the p ocess
(#. #. pxX| <<<<KKKLLKLKLKLLKLKLKLKLKLKLLLLLLLLKLKLKLLKLKLLLLLKLKLLLKLLRLLL L[ < £i<x__<x>?<8~>

2<80><8<<8< P33R g by7xkikahand > gty <f b 2 PrEmahmanom) 238982 B5H22272277

T X??X 22777 pEXEAPRE 714 xx78>| 7>| >x8<" " pp<p| ppppPPPP?PPPPPPP? " PPPPPP  PPPPPPP
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88888788888888~888~8~8~888878888888888088888888>8>8>888888888888880000¢c???~
~XXPPPPPPPPRIE P Dsf DFH45 mmol) of 4-(2-nitrophenyl)-l-dimethyl-

25 amino-l-aza-1,3-butadiene and 8.2 mL of acetic
anhydride are successively added to a solution of 5,8-
dioxocarbostyril (1.5 g, 8.56 mmol) in 300 mlL of
acetonitrile. The reaction medium is refluxed for
85 hours under nitrogen. After evaporating off the

30 solvent on a rotary evaporator, the crude product
obtained is purified by flash chromatography on silica
(CH,Cl, and then 99/1 CHyCl,/MeOH) to give 205 mg of a
vellow powder of the compound CRL 8456 (or of its oxo
tautomer in position 8).

35
e Yield: 7%.

¢ Melting point: > 260°C.



FOC’

(#. #. 888888<<<<<<88xXXxxXXx88888888888888888888p88888" 08x8882278288>x" 1] Miix &3
x<x| x| | | X| ~~=~p| >X| >X| 2xx?px?px2px>p| >p| >| >| >p| >p<?pB2PB2PS>pB>P<>P>p>p<>

pP<>p<>p8>p87P8IRFTPBIPP>XBEEE>XXEEF K UM XX <PX>P8>XB>8>X?8?7X>PX>PX<XBXXX 888X

X>|~?~<???88??L;9999999999~9999999999999999999999‘?<<<<‘>>???x‘<||999999999

~229729787~ 22537 RAR?7DRBO~ AP 278 PE?2@7?2 212 2K <x 8D XBX Bx Bx 8Y8 IEBX@XBX BX <?X<

e AT S A 5580t g e
(#. #. <<<<<KK <K<K <LHS<K<KLK<Z2P?p P ?pRE7 PP P2 p HI 2p0?pR X >ZR| >R <2 <pi <pp| <p>

~<p~8x~8x?~8X 2584 255X 2| XX P TuhY X Y PX5 PX XX 2XEX S| | 5RR 28 P32 203822222227
292997 ooooooogoﬁogéiéooﬁ';gog( ?ébés>§§s>>i>;»7rﬁg<x§x§xXa>?;i>x§i»_>§?_>Z F22929979

(#.#.<<>??>§5¥%§bg¥§§9>Q@@§;§&95>~l;§>9;$><b%%x%§kxffﬁ%f%%kxéaé?QQYpppp????

2227x?2p??p?p| 20R82PS??828B22222? AU E?| 2PRO22P 2222222 Ppp?2235|. |53 X | X| X<X|

< ?
e L R s Sk e
?<?<<>| 787878<288<38<PE<@<nab<pB3BXNO0B8<<<<<<88<<<<<<<<B<>~~~<p<8888888<<<
<~<‘<88%§x<x<x<x<?x<?x?<x>|x|x|x?y~|??x?xp?p?p‘????????????????<?<<<888<<|

| | <88888 |||!<<<<<<<<8>><><><<<<<<<<<<><><>><><><><<<<<xxxx|x|x|xxxxx0xxxx8
XXXXX]| X]| x| X| IXPXPXXXX?| ~| 2?2?2?2?2?| 2?2???: YY45 YC

| 99229999005 NEFPS ST TOTE PR Y57 A5 Fgneline - M nes8s88x8
8p8| 8xx0888|dijone<CRY BAGHIPX PEXBX8EXXX| | | XXXXXXXPPPPXXXXXXXXXEX <KX <X | XXXXXX
XX?P?PPPEP?222~2>><| xX| X| X< <<<?| | ?| | P<x<x<<<<8<><?| 222?2?78222222222?2X?2ppp>>

‘???87777777‘?77?7?7?7???7?72????7???7????2???7<§g>><<<<< <<SPALKKP<P2222227

‘???0?88??83ﬂ§§§%ﬁﬁﬁx??ﬁ?7ﬂﬁ@@??2?éQ%&&&%X%dXx8@§8§XX@XZSSXMﬂ§$P>B§S;X;ﬁ;é; .
XX LX< < <LLLLLLLLLL L L L L L L L L« <LK ~ ld o Walalalal
So5535 5309 b0 CPREPIIS) O 58455 55595939555 3op] ik 354 2 CBF 10 2Bge 0 e ar
| 0<<p| <| <>>xoijxwre<~ipp>sdired >kr <the<absefgr<|of] JiiB<atx<xae<£8@<| 8?0| 78
>0?8<X8%§8X%Eﬁ?ﬁﬁ&%ﬁ?i&ﬁ%ﬁp?QGQBE?QQﬁﬁf>§§?8Q%%?%&ﬁﬁ%§1??%:22?85685<<<<<<<<
W[\~ "cf i1 aor ku

2M-xsmhb] WRESIRY caPEavRed] defv] BaFeated] & cdlesfcafeapraredrealia) ca] caj
ca] cRa] caV] qalielsr] €8] gaye” ald agUlama] thé compound CRL 8457 in the

(I;/fa]~L2/]r Lg;)]cgl\%%}j’%]akga] g%@g&g%@g}%g} gg]\/]cga] cal] caV] ca] caV] ca] ca] ca] ca] ca] ca]
-gl, " *| QRTZ! VAWEY#H[ #/\# #e#mit #zuoj d”YDL] ] cal] cal] ca] cal] ca] ca] ca] ca]ca] ca] c

a] ca] c?d:a] ¢al % ] c% a)J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caD<] ca] ca

t #x#z# ######(%+ J$ %@0&5&<&A&F&J&L&N&O&P&Q&R&S&;&‘&d&}uphcAVijd]caD]]c
a] ca] caD<] ca] caD] ca] ca] ca] cal] ca] ca] c™a] ca] ca] ca] ca] cal] caU] ca] cal] cal] ca
U c”a] ca] cabcaleriinal €adsefoec, ' [Ca(t(CCC())*+++++++++T, V,, }wr mgb)
Wj d] caD] caU] ca] cal] ca] ca] caU] ca]caU ca]c a]c a]calcal] ca]ca] cal]ca

Ul c”a] caU] ca] ca] caU] ca] caU] ca] ca] caUlca]ca]ca]c,a,,////])]+//WX0ZO0\0_0ObOe
0h0k0n0033383 3 HaGRHHY: pkfl&E\70ca 1pa alc! a] ¢

ajcalc Hgca]caLﬂca]caLﬂca]caLﬂca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]c?]caU]ca]caU]ca]caU]ca]ca]caU]ca 66] 6_6668899999- 909299/ : Z:

; ~<<<<<<<<&=38{ upkz" Zbta](Cal)] cdlscaldX)a] cal ¢all 68) cakBéa](Gd])ca] 23]
a]caLﬂca]ca]ca&ﬂFa]g%%c %bca]caU]ca]ca]ca]cAa]ca]ca]ca]ca]caU]ca
::@EE%A"A#A&A(A+A.A1 Aé’ B9BBBB* CF F+F. FOFFFHFFFG xsnhb] XS] ca] ¢

a] calU] ca] cal] ca] ca] cal] ca] caU] cal] ca

U c”a] ca] cal)] cal cmﬁcal@@&gﬁlzcahcéhcalga] @) cal qal C&ﬁhﬂ,calﬁa] caUca

Ge &g Gy GEG=H@H HKHHKKKKKKKKLLLLLNMAMYM MM Nz P} P~wgl ga\ Whb] XS] ca] ca] caU] ca] ca
]caU ca U] c”a] caU] ca] ca] ca]c a]cal] ca]ca] caU] ca] caU] ca] ca] cal] cal] ca

U] c”a] ca] ca] ca] ca] cal] ca] ca} PPPPPPPPPPP3(BR4R7 RSSSPSWSSUUUUUUUUXVWW vl f a\ V
hb] XS] cU] ca] ca] caU] ca] ca] cal] ca] cal] ca] ca] caU] caU] ca] caU] ca U] c”a] ca]ca]c
a] ca] caU] ca] caU] ca] cal] ca] ca] caUl] ca] calUl caWVWKWNWPWSWYYhZj ZZ
[1bln]p]]]]]CrNERAAN

S S S o P . . Y, . . T T . T T T N, . T . .



U] c”a] ca] ca] cal] calU] ca U] c”a]ca] ca24fru-"|wpj e zZU d*YT]] cal] ca] ca] caH] ﬁf[ 2003
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medium is refluxed for 64 hours under nitrogen. After

evaporating off the solvent on a rotary evaporator, the
crude product ocbtained is purified by flash
25 chromatography on silica (CH»,C1, and then 98/2
CH,Cl;/MeQOH) to give the compound CRL 8453 in the form

of a brown powder (53 mg).

e Vield: 10%.
30
¢ Melting point: the product decomposes.

e TIR(CHCl3): 1680, 1706, 1728 cm™t.
35 e MS: m/z 357 (100); 356 (85); 329 (17); 328 (8).
e H NMR (CDCl3): 1.41 (t, 3H, J 7 Hz); 4.44 (g, 2H,

J = 7 Hz); 7.28 (d4d, 1H, J 7.7 and 1.5 Hz); 7.54
(d, 1H, J = 4.8 Hz); 7.72 {(dd, 1lH, J = 8.0 and
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12-Chlorobenzo([b]pyrido[4,3,2-de] [1,7]phenanthroline-8-
! one (CRL 8242)

15

A suspension of 100 mg (0.274 mmol) of the compound of
Example 11 and 200 mg (10 equivalents) of zinc powder
in 3 mL of glacial acetie acid is stirred at ambient
temperature for 2 h 30 min. The reaction medium is
20 poured into 50 mL of saturated NaHCO; solution
containing 4 g of CAN; the mixture is stirred for 5 min
and then extracted with CHCl; (3 times 50 mL). After
drying the organic phases over MgSO,; and évaporating
off the solvent on a rotary evaporator, the residue
25 obtained is chromatographed on a column of silica (97/3
CH,Cl,/MeQOH) to give 83 mg of compound in the form of

vellow crystals.

e Yield: 95%.
30
e Melting point: > 260°C.

e H NMR (CDCl3): 7.77 (4, 1H, J = 4.8 Hz); 7.80 (44,
1H, J = 8 and 8 Hz); 7.89 (dd, 1H, J = 8 and 8 Hz);
35 8.25 (d, 1H, J = 8 Hz); 8.51 (d, 1H, J = 8 Hz); 8.61
(d, 1H, J = 5.6 Hz); 8.84 (4, 1H, J = 4.8 Hz); 9.28
{4, 1H, J = 5.6 Hz).

e 3¢ NMR (CDCl;): 118.06; 120.19; 129.79; 122.65;
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2 mL of trifluorocacetic acid in 20 mL of CH;Cl; are
refluxed for 3 hours. After evaporating off the solvent
on a rotary evaporator, the residue is taken up in
( 20 mL of 1IN NaOH and 20 mL of CHCl; and the reaction
15 medium is stirred overnight. The organic phase 1is
recovered and the aqueous phase is extracted with CHCl,
(3 times 20 mL). After drying the organic phases over
MgS0Os and evaporating off the solvent on a :rotary
evaporator, the residue is purified by flash
20 chromatography on a column of RP8 grafted silica (60/40
MeOH/H;0) to give 135 mg of compound in the form of
pale orange-yellow crystals.

e Yield: 50%.
25
e Melting point: > 260°C.

e 'H NMR (CDCl3): 7.26 (d, 1H, J = 5.6 Hz); 7.87 (ddd,
1H, J = 8.4 and 8.4 and 1.2 Hz); 7.97 (ddd, 1H, J =
30 8.4 and 8.4 and 1.2 Hz); 8.23 (dd, 1H, J = 8.4 and
1.2 Hz); 8.64 (dd, 1H, J = 8.4 and 1.2 Hz); 8.67 (4,
1H, J = 5.6 Hz); 8.79 (d, 1H, J = 5.6 Hz); 9.39 (4,
1H, J = 5.6 Hz).

35 e ¢ NMR (CDCls): 116.47; 116.96; 117.65; 119.76;
121.70; 123.32; 129.31; 129.63; 132.56; 137.88;
. 142.46; 147.52; 148.85; 151.53; 152.11; 153.68;
167.23; 180.33.
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(dd, 1H, J = 1.6 and 8 Hz).

e ¥c NMR (CDCl3): 118.06; 119.82; 121.88; 123.02;

30 128.07; 129.33; 131.44; 131.98; 132.98; 134.17;

138.08; 145.62; 147.27; 147.50; '147.76; 150.46;
153.18; 180.94.

EXAMPLE 20:

35
12-Methoxybenzo [b]lpyrido[4,3,2-de] [1,7]phenanthroline-
8-one (CRL 8276)

This compound was synthesized according to the process
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refluxed for 30 min. After evaporatlng off the solvent
on a rotary evaporator, the residue is purified by
flash chromatography on RP8 grafted silica (50/50
o MeOH/H,0) to give 130 mg of compound CRL 8259 in the

15 form of orange-colored crystals.

Yield: 65%.

e 'H NMR (DMSO-dg¢): 6.66 (m, 1H); 7.35 (d, 1H, J =
20 7.2 Hz); 7.43 (m, 2H); 7.51 (d, 1H, J = 8 Hz); 7.54
(d, 1H, J = 5.2 Hz); 7.97 (m, 1H); 8.99 (4, 1lH, J =

5.2 Hz); 10.9 (s, 1H).

e 13C NMR (DMSO-dg¢): 115.66 (q, J = 287.1 Hz); 118.30;

25 124.28; 126.48; 127.36; 128.53; 128.71; 129.31;

131.38; 131.49; 135.91; 147.11; 147.40; 152.83;

| 154.88 (g, J = 36.6 Hz); 178.87 (4 C are not
observed) .

30 EXAMPLE 22:

12-Nitrobenzo[blpyrido[4,3,2-de]l [1,7]phenanthroliine-8-~
one trifluoroacetate (CRL 8258)

35 150 mg (0.34 mmol) of the compound of Example 3 and
8 drops of trifluorocacetic acid are dissolved in 10 mlL
of CH;Cl, and the mixture is refluxed for 3 hours. After
evaporating off the solvent on a rotary evaporator, the
residue obtained is purified by flash chromatography on
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e 'H NMR (DMSO-d¢): 6.65 (m, 1H); 7.47 (4, 1lH, J =
10 8 Hz); 7.20 (m, 2H); 7.54 (4, 1H, J = 8 Hz); 7.57 (4,
1H, J = 4.8 Hz); 8.00 {(m, 1H); 9.02 (4, 1H, J =
4.8 Hz); 10.90 (s, 1H).
( e 13 NMR (DMSO-d¢): 115.66 (g, J = 287 Hz); 118.27;

15 122.18; 122.24; 126.48; 127.36; 128.53; 128.71;

129.31; 131.40; 131.47; 135.91; 147.13; 147.38;
152.85; 154.88 (g, J = 36.6 Hz); 178.85; (3 C are not
observed) .

20 EXAMPLE 23:
12-Dimethylaminobenzo[blpyrido[4,3,2-de] [1,7]phen~
anthroline-8-one (CRL 8427)

25 40 mg of CRL 8427 were obtained in the form of a red
powder according to the process described in Example 6.

e Yield: 11%.
30 e Melting point: 238°C.
e IR(KBr): 1690 cm’
e MS: m/z 326 {(44); 311 (100); 254 (14).

35

e 'H NMR (CDCli): 3.10 (s, 6H); 7.10 (4, 1H, J =
.5.5 Hz); 7.73 (dd, 1H, J = 6.8 and 6.8 Hz); 7.87 (dd,
1H, J = 6.8 and 6.8 Hz); 8.22 (d, 1H, J = 6.8 Hz);
8.54 (m, 2H); 8.59 (d, 1H, 5.5 Hz); 9.26 (4, 1H, J =
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EXAMPLE 24:

10 10-Hydroxybenzol[blpyrido[4,3,2-de]l[1,7]phenanthroline-
8-one (CRL 8432)

22 mL of 1N NaOH are added to 180 mg (0.44 mmol) of
P compound CRL 8429 (Example 8) dissolved in 70 mL of
15 CHCl;. The reaction medium is stirred overnight. After
neutralization with acetic acid, the organic phase is
recovered and the agueous phase 1is extracted with a
95/5 CHCl3;/MeOH mixture (3 times 50 mL). After drying
. over MgS0O; and concentrating on a rotary evaporator,
- 20 110 mg of a purple powder' of compound CRL 8432 (or of
its exo tautomer in position 10) are obtained.

e Yield: 85%. .
25 e Melting point: > 260°C.
e IR(KBr): 1664, 1608 cm™.

e MS: m/z 229 (100); 298 (66); 271 (17); 270 (13); 243
30 (39); 242 (29).

e 'H NMR (DMSO-dg): 6.91 (d, 1H, J = 9.2 Hz); 7.84 (d,

1H, J = 7.8 and 8.8 Hz); 7.97 (dd, 1lH, J = 7.8 and

7.8 Hz); 8.21 (d, 1H, J = 7.8 Hz); 8.71 (d, 1H, J

35 9.2 Hz); 8.87 (d, 1H, J = 8.8 Hz); 9.04 (4, 1H, J
5.5 Hz); 9.27 (d, 1H, J = 5.5 Hz).
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e IR(CDCl;): 1684 cmt.

20
e MS: m/z 313 (35); 312 (100); 283 (52); 282 (98); 254
(22) .

e H NMR (CDCl;): 4.22 (s, 3H); 7.20 (4, 1H, J =
25 8.8 Hz); 7.75 (ddd, 1H, J = 8.1; 8.1 and 1.1 Hz);
7.88 (ddd, 1H, J = 8.1; 8.1 and 1.1 Hz); 8.24 (4, 1H,

J = 8.1 Hz); 8.54 (d, 1H, J = 8.1 Hz); 8.58 (4, L1H,
J = 5.5 Hz); 9.13 (d, 1H, J = 8.8 Hz); 9.29 (d, 1H,
J = 5.5 Hz).
30
e C NMR (CDCl3): 52.77; 116.70; 117.05; 118.95;

120.91; 122.27; 127.21; 128.08; 130.52; 131.12;
135.99; 137.19; 145.09; 145.48; 146.81; 147.38;
149.62; 165.29; 180.04.

35
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of the animals is also monitored over this period.

The results of the estimation of the maximum tolerated

to : dose (MTD) are collated in table I below:

15
TABLE I
CRL compounds MTD
(mg/kg)
CRL 8348 (Meridine) >160
Cystodamine >160
CRL 8276 (Example 20) 80
CRL 8299 (Example 19) 80
CRL 8243 (Example 12) >160
CRL 8296 (Example 11) 80
CRL 8300 (Example 13) 80
l CRL 8275 (Example 5) 80
CRL 8277 (Example 4) >40
CRL 8242 (Example 17) >160
CRL 8250 (Example 1) 20
CRL 8258 (Example 22) 40
CRL 8273 (Example 18) >80
CRL 8259 (Example 21) 40
CRL 8267 (Example 3) 20
CRL 8426 (Example 6) >160
CRL 8428 (Example 7) >160
CRL 8427 (Example 23) >160
CRL 8429 (Example 8) 40
CRL 8432 (Example 24) >160
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- Cytotoxic activity on tumor cell lines in culture

The influence of the compounds of formulae I and II on
neoplastic cells was evaluated using the MTT
colorimetric test. The principle of the MTT test is
based on the mitochondrial reduction by metabolically
active live cells of the yellow-colored product MTT
(3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium

bromide) to a blue-colored product, formazan. The
amount of formazan thus obtained is directly
proportional to the amount of live cells present in the
culture well(s). This amount of formazan is measured by

spectrophotometry.

The cell lines are maintained in monolayer culture at
37°C in stoppered culture dishes containing 25 MM HEPES

MEM (Minimum Essential Medium) base medium. This

.. medium, which is suitable for growing a range of varied

diploid or primary mammalian cells, is then
supplemented: .

- with a an amount of 5% FCS (Fetal Calf Serum)

decomplemented at. 56°C for 1 hour,

- with 0.6 mg/mL of L-glutamine,

- with 200 IU/mL of penicillin,

- with 200 mg/mL of streptomycin,

- with 0.1 mg/mL of gentamicin.

The 12 human cancer cell lines used were obtained from
the American Type Culture Collection (ATCC, Rockville,
MD, USA). These 12 cell lines are:
- U-373MG (code ATCC: HTB-17) and U-87MG (code
ATCC: HTB-14) which are two glioblastomas,
- SW1088 (code ATCC: HTB-12) which is an

astrocytoma,

- A549 (code ATCC: CCL-185) and A-427 (code ATCC:
HTB-53) which are two non-small-cell 1lung
cancers,

- HCT-15 (cocde ATCC: CCL-225) and LoVo (code
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cancers,
- T-47D (code ATCC: HTB-133) and MCF7 (code ATCC:
HTB-22) which are two breast cancers,
5 - J82 (code ATCC: HTB-1) and T24 (code ATCC: HTB-
4) which are two bladder cancers,

- PC-3 (code ATCC: CRL-1435) which is a prostate

cancer.

10 Experimentally: 100 pul of a cell suspension containing
200 000 to 50 000 (depending on the cell type used)
cells/mL of culture medium are inoculated in flat-
bottomed 96-well multi-well plates and are incubated at
37°C under an atmosphere comprising 5% CO, and 70%

15  humidity. After incubating for 24 hours, the culture
madium 1is replaced with 100 pl of fresh medium
contaiming either the wvarious test compounds at
concentrations ranging from 10% to 10! M or the
solvent used to dissolve the test products (control

20 condition)i. After incubating for 72 ‘hours under the
above conditions, the culture medium is replaced with
100 ul of a yellowish solution of MTT .dissolved at a
rate o0of 1 mg/mL in RPMI 1640. The microplates are
reincubated for 3 hours at 37°C and then centrifuged

25 for 10 minutes at 400 X g. The yellowish solution of
MTT is removed and the blue formazan crystals formed at
the cellular level are dissolved in 100 pul of DMSO. The
microplates are then agitated for 5 minutes. The
intensity of the resulting blue coloration, and thus of

30 the conversion of the vyellow MTT product into blue
formazan by the cells that are still alive at the end
of the experiment is quantified by spectrophotometry
using a DYNATECH IMMUNOASSAY SYSTEM machine at
wavelengths of 570 nm and 630 nm corresponding,

35 respectively, to the maximum absorption wavelengths of
formazan and to the background noise. Software built
into the spectrophotometer calculates the average
optical density wvalues and also the standard deviation

(std. Dev.) and standard error of mean (SEM) values.
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activity the

the
different tumor cell lines was compared with that of
(CRL 8348). All of the
formula II show
the cell
proliferation of the 12 human tumor lines: U-87MG,
U-373MG, Sw 1088, T24, J82, HCT-15, LoVo, MCF7, T-47D,
A549, A-427 and PC-3 with an inhibitory concentration
50 (ICsg) which is between 10°°M and 107!°M, depending on
the compounds and the tumor lines tested. By way of
the values of the concentrations flanking the

nhibito cell growth of

compounds of formula I and of formula II on

the natural product meridine

compounds of formula I and of

significant inhibitory activity on

example,
ICsy which are obtained on the various cell lines are

given in table II:

9500 2803

x10% 8% & ()- x10%8%& ()-yY9) x10% x10%8%& () -
x10% 8% & ()- x10%8%& ()-yY9) x10%

TABLE II
CELL COMPOUNDS (Concentration M)
' LINES CRL8348 CRL8276 CRL8299 |  CRLB275 CRL8277
(meridine)
U-87MG | [107%,107) <1070 <107*° <107 [107°,107'%)
U-373MG-| 107 <107 (10,1019 <107 [10°%,1079]
Sw1088 | [10°°,10°) | [107,10%) | [1077,10% | (107,20% | [107,10%)
T24 (1077,10°°] | (107,107 <107 (10°%,10°1 | [107,107%]
J82 (107,101 | [107%,207%°) | [10°%,10°] | [107%,207%°1 [ [1077,107%]
HCT-15 | [107%,207"1 | [20°%,107°) | (108,207 | [10°%,107°) | [10°%,107°]
LoVo (107,10 | (102,10 | (107,108 | {107,101 | [10°%,107%]
MCF7 [107,107%) <1070 [107°,107°1 | [10°,207'% | [107°%,107%)
T-47D | [107,10°% | [1077,107%] 1078 (1077,10°%1 | (107,10%
A549 (10°7,10°% | 120,201 | (107,108 <1070 [10°%,107%)
A-427 | (104,107} | (107,107 | (107°,107%°1 | (10%,10°] | (1077,107%]
PC~3 (10,2071 | [1077,20°%) | [107,10°% | [2077,107®] | [1077,107%)]

Table III gives the results of the average ICs;y values

(calculated from the cytotoxic activity on the

{in nM)
12 tumor lines studied)

and the MTD/ICsg

ratios

(these

ratios are calculated by forming the ratio of the MTD

values and the ICs; values expressed as numbers without
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TABLE IIT
CRL compounds ICqy (nM) MTD/ICso MTD/ICs0*
CRL 8348 (Meridine) 170 0.94 1
Cystodamine 100 1.6 1.7
CRL 8276 (Example 20) 2.1 38.1 40.5
CRL 8299 (Example 19) 2.2 36.4 38.7
CRL 8275 (Example 5) 2.3 34.8 37
CRL 8277 (Example 4) 12.5 6.4 6.8
5 *. the ratio MTD/ICsy for the wvarious compounds was

estimated taking as reference a ratio equal to 1 for

meridine.

on the tumor cell 1line
than

The compounds described show,
10 models, ICso (nM) which
equivalent to those of the natural compounds (meridine
Their maximum tolerated doses
When their

values are less or

cystodamine) . are

and

e close to those of meridine and cystodamine.
IC50 value 1is markedly less than that of the natural

15 products, the tolerance/cytotoxic activity ratios for
the compounds illustrated in the present invention then

become markedly greater than that of meridine and
cystodamine, as indicated in Table III.

may thus be used as antitumor medicinal products,

These compounds
for

20 their cytotoxic properties, at tissue concentrations

that are higher than those induced with the natural
products. They thus
characterized by better therapeutic manageability.

meridine and cystodamine. are

25 By virtue of their cytotoxic properties, the compounds

of formulae I and II as described, or in the form of

acceptable pharmaceutical salts or solvates, may be
used as active principles of medicinal products.
30 The compounds of formulae I and II are generally

administered in dosage units established either per m?

of body surface or per kg of weight. The said dosage
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according to the cancer pathology of the individual to
be treated, at doses of between 0.05 and 350 mg/m? of
body surface, preferably at doses from 0.5 to
50 mg/m?*/day for a curative treatment in the acute
10 phase as a function of the number of treatment cycles
of each cure. For maintenance treatment, the compounds
of formulae I and II will advantageously be used at
doses from 0.05 to 25 mg/m?’/day and preferably at doses
from 0.1 to 1.5 mg/m?/day depending on the number of

15 treatment cycles of the cure.

In the pharmaceutical compositions of the present
invention for oral or. intravenous administration, the
active principles may .be administered in unit forms of
20 administration, mixed with conventional pharmaceutical
supports that are suitable for human therapy. The
suitable unit forms of administration. comprise oral-
route forms such as tablets, which may be splittable,
or gel capsules, implants and intravenous

25 administration forms.

For a parenteral administration (intravenous infusion
at a constant flow rate), sterile aqueous suspensions,
sterile isotonic saline solutions or sterile and
30 injectable solutions which contain pharmacologically
compatible dispersants and/or solubilizing agents, for
example propylene glycol or polyethylene glycol, are

used.

35 Thus, to prepare an aqueous solution for intravenous
injection intended for an infusion performed over 1 to
24 h, it is possible to use a co-solvent: an alcohol
such as ethanol, a glycol such as polyethylene glycol
or propylene glycol, and a hydrophilic surfactant such
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10 polymers or with other suitable materials, or
alternatively they may be treated such that they have
sustained or delayed activity and such that they
continuously release a predetermined amount of active
principle.
15
A preparation as gel capsules is obtained by mixing the
active principle with a diluent such as a glycol or a
'glycerol ester and by incorporating the mixture
obtained into soft or hard gel capsules.
20
The active principle may also be formulated .in the form
of microcapsules or microspheres, optionally with one

or more supports or additives.

25 The active principle may also be presented in the form
of a complex with a cyclodextrin, for example o-, B- or
y-cyclodextrin, 2-hydroxypropyl-B-cyclodextrin or
methyl-fB-cyclodextrin.

30 The compounds of formulae I and 'ITI will be used in the
treatment of most solid tumors on account of their
powerful cytotoxic activities, in particular for
treating cerebral tumors, 1lung cancers, ovarian and
breast tumors, colorectal cancers, prostate cancers and

35 testicular tumors.
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effective amount of a compound chosen £from the
5 compounds of formulae:

Formula I

Formula II

10 in which:

Ri;, Ri, R4, Ry and Rg are chosen from hydrogen,
halogens and hydroxyl, -CHO, -OR, -COOH, -CN,
-COzR, -~CONHR, ~CONRR',

-C!-b—f;:—cooa , ~Crp=N-COOR.,
CH - COOR' CHp— Ar
15 -NHz, ~-NHR, -N(R);, -NH-CH;-CH,-N(CH3),, -NHCOR,

morpholino, nitro and -SOsH groups,

R and R’ being chosen from C;-Cg aikyl groups and
Ar being a Cg-Ci¢ aryl group,

20
ﬁz is chosen from nitro and -NHCOCF; groups,
with the exclusion of the compounds of formula I
in which R; = -OH or -NH; ané& Rz, R4, Rs and Rg = H,
25
and the addition salts of these compounds with
pharmaceutically acceptable acids.
2. The pharmaceutical composition as claimed in
30 claim 1, comprising an effective amount of a
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chosen from -NHCOCF; and -NO;

and of formula II in which R;, R; and Ry are chosen

from hydrogen, halogens, hydroxyl, -CHO, -OR,
-COOH, -CN, -CO3R, -CONHR, -CONRR", -NH,, -N(R)2,
-NHR, ~-NH-CH,-CH,-N (CHj) 2, ~NHCOR,

morpholino,
nitro and -SOsH groups,

Ry is chosen from nitro and -NHCOCF; groups,

and the addition salts of these compounds with
pharmaceutically acceptable acids.

The pharmaceutical .composition as claimed in

claim 2, comprising an effective amount of a

compound chosen from the compounds of formula I in
which R; is chosen from hydrogen and methoxy and

-N(CH3); groups and the compounds of formula II in

which R; is chosen from hydrogen and methoxy,

-N{CH;), and -NHCOCH; groups and R, is an

~-NHCOCF;
group,

and the addition salts of these compounds
with pharmaceutically acceptable acids.

The - pharmaceutical composition as claimed in

claim 2, comprising an effective amount of a

compound chosen from the compounds of foxrmula I

in
which R; is a

-COOEt group and the compounds of
formula IT in which R; is a -COOEt group and R;
chosen from -NHCOCF3 and -NO;
addition salts of these

is
groups, and the

compounds with
pharmaceutically acceptable acids.

The pharmaceutical composition as claimed in

claim 2, comprising an effective amount of

compound chosen from the compounds of formula I

a
in
which R; is a methoxy group and the compounds of
formula II in which Ry is a methoxy group and R, is
groups, and the

addition salts of these compounds with

QL 2003
. 26;
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5 4-(2-trifluoroacetamidophenyl)pyrido[3,2-gl-

quinoline-5,10-dione,
6-methoxy-4- (2-trifluoroacetamidophenyl)pyrido-
[3,2-g)lquinoline-5,10-dione,
6- (dimethylamino) -4~ (2-trifluoroacetamidophenyl) -
10 pyrido[3,2-g]lquinoline-5,10-dione,
6- (acetamido) -4- (2-trifluoroacetamidophenyl) -
pyrido{3,2-glquinoline-5,10-dione,
8-methoxy-4- (2-trifluoroacetamidophenyl)pyrido-
[3,2-glquinoline-~5, 10-dione,
15 ethyl 4- (2-trifluorocacetamidophenyl)-5,10-dioxo-
pyrido[3, 2-glquinoline-7-carboxylate,
8~methoxy-4- (2-nitrophenyl)pyrido([3,2-glquinoline-
" 5,10-dione,
ethyl 4- (2-nitrophenyl)-5,10-dioxopyrido(3,2-g]-
20 quinoline-7-carboxylate,
‘benzo[blpyrido(4,3,2-de) [1, 7]lphenanthroline-8-one,
12-dimethylaminobenzo[blpyridol4,3,2-del [1,7])-
phenanthroline-8-one,
10-hydroxybenzo [blpyridol4,3,2-de] [1, 7]lphen-
25 anthroline-8-one,

10fmethoxybenzo[b]pyrido[4,3,2-de][l,7]phen-
anthroline-8-one,
ll-ethylbenzo([b]lpyrido(4,3-del [1, 7]phen-
. anthrolinecarboxylate-8-one,
30 and the salts thereof with pharmaceutically
acceptable acids.

The use of a compound chosen from the compounds of
formulae:
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5 Ri, Ri, Ry, Rg and Rg are chosen from hydrogen,

halogens and hydroxyl, -CHO, -OR, -COOH, -CN,
-CO3R, ~CONHR, -CONRR’,

-CHz-N ~COOR , -Ch,~N-COOR.
CH: -COOR’ CHz-Ar
-NH,, -NHR, -N(R)2, -NH-CH;-CH,-N(CH;),, -NHCOR,
10 morphelino, nitro and -SO0sH groups,

R and R’ being chosen from C,-Cg alkyl groups and
Ar being a Cg-Ci4 aryl group,

15 R; is chosen from nitro and -NHCOCF; groups,
with the exclusion of the compounds of formula I,
in which R; = -OH or -NH; and Ri, Ry, Rs and Rg = H,
20 and the addition salts of these compounds with
pharmaceutically acceptable acids,
for the manufacture of an- antitumor medicinal
product.
25

30
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