12 FEB 2004 WO 01/12631 PCT/ FROO/ 02312 Asci didemin derivatives and their

t herapeutic applications The present invention relates to pharnaceggfﬁgp e
conpositions based on pol yaromati c conpounds that are 5 useful es [ ;m
as antitunmor drugs. In 1999, the cytotoxic treatnents (chenotherapy) used
to reduce the v1Zaxd3cancer tunors, to{curtail the deverapaopiliak the
tunor process or even, in all to few I0 Ttases still, to elimnate the | unps
of cancerous cells and the risk of netastases, conbine recently introduced
chem cal sstiahicisnin tde of hey svdhaindiaptes heerhdisgeb dtoic SgVEi @dt degades.
For exanple, 5-fluorouracil (5-FU), which has been Known for nearTy 40
years as one of the 15 npbst active treatnents in colorectal cancer, can be
repl aced on ro I th jfic t ' rase | _..LohLhit or
(irinotecan%g% to_gggggﬁ) mﬁ%ﬁgfﬁgé%unnﬁgﬁgﬁggg %%nge?hégﬂégfpgé%?% 5- FU.
Mor e gener alcloppashd 1 ariser bpeed | onarsehad renat 1 abtempoundeattivat oreet al 20
tunors w il . al tx%§§g'~ ; | ] of oxaliplatin, novel in
situ (Vd\(l)!’nor?%e?l!s- odrl%}lgL I tegl)(%'t fa\?lglﬁ:ﬁablﬂagﬁf %f t hym dyl ate synt hase.

This co-existence is not limted to the treatment of colorectal cancers,
since the chenoidesapyQf @:?&ﬁ@; o 25cLbpREgas @ég,ri r of the
| ungs nom/a?so m?dély uses t epyénilyeo? Fa%gneﬁﬂg$%v%?%@ ) (gggﬁitaxel
and docet ax&P) . rTHecCfedd ofl1e efmep@BCET hdtnprs noke eff@ilethad better
tolerated, Waye1ddmHYidH (e ot o adih tdie Qual i tynohilite ebythe 30

patients, is inpefatjve since, taking once _again the exanple of col orectal
tumors,l1@t FaSSSedttiokti ni® eBlipmatepshRelunps RihCamsepoRdcRedtsal ., CA

Cancer J. ghian.thel 398k tdRtndth dthesdd) t @6t 3 eSedb@PEy MREEodhhag 131 000

new cases me&g di agnosed in 1997, 54 0QO
chemical substances with others that have been used for

several decades. For example, 5-fluorouracil (5-FU},
which has been known for nearly 40 years as one of the
15 most active treatments in colorectal cancer, can be
replaced one or other of the specific. topoisomerase I
inhibitors (irinotecan or topotecan) when the tumor is
no longer sensitive to 65-FU. More generally, the
therapeutic arsenal available to treat colorectal
20 tumors will also be enriched by the availability of
oxaliplatin, novel in situ *“donors” of 5-FU or
selective inhibitors of thymidylate synthase. This
co-existence 1is not limited to the treatment of
colorectal cancers, since the chemotherapy of cancer of
25 the breast, of the ovaries or of the lungs now also
widely  uses the family of taxane derivatives
{paclitaxel and docetaxel). The need for treatments
that are more effective and better tolerated, thus
improving the survival and the quality of life of the
30 patients, is imperative since, taking once again the
example of colorectal tumors, it has been estimated
(S.L. Parker, T. Tong, S. Bolden et al., CA Cancer
J. Clin., 1997) that in the United States alone, more
than 131 000 new cases were diagnosed in 1997, 54 000
35 of which wre responsible for the death of the patients.
It is the knowledge of this situation which has incited
the inventors to become interested in a family of

polyaromatic compounds that are still relatively poorly



35 of which we responsible for the death of the patients. It is the12FEBZM5
know edge of this situation which has incited the inventors to becone
interested in a famly of polyaromatic conpounds that are still relatively
poorly 1 2 FEB 2004 - 2 studied, identified in Ascidians of warm seawaters,
to develop a novel nedicinal chen1stry i ntended to select synthetic
conpounds derlved froma deS|gn/chen1ca? nodul ati on study and havi ng

significant eut | toxi ¢ actj.vit he_seas an ans. whi ch
cover more Fﬁig l? A)olf‘%%telgéﬁgf ége%‘(ﬁmfiﬁ@ t:er‘ﬁ%\FIBorS r?a%t%cer%pl a%ncfs and
sponges mhdseegb@dualnsyelem&ﬁﬁciph&rmmymwutmp stteydsHowe Ikldwdt t hese
l'iving speC|es ¢an contain co ex kal I d hat, h . equs

phar macol ogi RN SF&Eertﬁoé%po%r? e%%rnp %e %potﬁge? %r;gg}%%gla&crypt a
and Haii chorpduilatdkadais theiye @eeh mhelsqu@@Qnﬁfxpamﬂunﬁhﬁranannxs si nce
t he dlsqgverét%E %q% @E%%vﬁﬁ? in their 15 cells, of cytarabine or of

171 e

hal i chondri i W se the case for the famly of tunicates,
since the isolation of aplidin fromthe tunicate Aplidium albicans whi ch

[fves In thenBal&ald Cohs! andeadSPahtin AV GhdPe Ol 20y ALl Saalll nol one

structure have been fromthe ascidi an Ecteinascidia turbinata.
Armong t hesegusdesienasti the- TP Urashdeledrt Rardmls getants epcersianges

preci i i cal ,sbudi o8 LB 10bistka fardlc . rNCHAIRHO SYEPASluy  11R8s ADS.

130 p. 34), |n|c rials intended to define its therapeutic 25
pot ent i &l aghan é}rlﬂﬁsr%rﬂcle‘flrm uBPERAL e BoGARNCEN LR D, COREL eEG@lﬂd‘asl)Fh*dg%l um

1998; Abst. +432 naa\JéSadvE{ht\égbb@QO\&faQ@h@f@l S3iddl , pNebeEQRES . SYFHROSI UM
1998; Abst. 453 p. 118; M J Hi | I'ebrand et al Cl - EORTC  synposi um

1098 Abst. ©¥58P3e,119;: tEe G tIRARAEESt alFFYPI6 tECAEORTE ¥YhBosi 1998;
Abst. 456 pralkPhoMNovied okadai have been the subject of extensive

studies since the discovery of the presence, in their
15 cells, of cytarabine or of halichondrine B. This 1is
likewise the case for the family of tunicates, since
the isolation of aplidin from the tunicate Aplidium
albicans which lives in the BRalearic islands (Spain).
Alkaloids of tetrahydroisoguinolone structure have been
20 isolated from the ascidian Ecteinascidia turbinata.
Among these, ecteinascidin-743 has been the subject of
extensive preclinical studies (E. Igbicka et al.,
NCI-EORTC symposium, 1998; Abst. 130 p. 34), and also
clinical trials intended to define its therapeutic
25 potential as an anticancer drug (A. Bowman et al.,
NCI-EORTC symposium, 1598; 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
symposium, 1998; Abst. 455 p. 119%; E. Citkovic et al.,
30 NCI-EORTC symposium, 1998; BAbst. 456 p. 119). Novel
pentacyclic acridine derivatives have also been the
subject of pharmacochemical studies (D.J. Hagan et al.,
J. Chem. Soc., Perkin Transf., 1997; 1: 2739-2746).

35 Another natural alkaloid of marine origin, ascididemin,
has been extracted from the tunicate Didemnum sp.
{(J. Kobayashi et al., Tetrahedron, lett. 1988; 29:
1177-80) and from the ascidian Cystodytes dellechiajei
(I. Bonnard et al., Anti-cancer Drug design 1995; 10:



pentacyclic acridine derivatives have al so been the subject of 17 FER 2004
phar macochem cal studies (D.J. Hagan et al., J. Chem Soc., Perkin

Transf., 1997; 1. 2739-2746). 35 Another natural alkaloid of marine origin,
ascididem n, has been extracted fromthe tunicate D demmum sp. (J.
Kobayashi et al., Tetrahedron, lett. 1988, 29: 1177-80) and fromthe

asci di an Cystodytes dellechiajei (I. Bonnard et al., Anti-cancer Drug

design 19953330463 2 FEa200lyemBn 333t)essASCI el NATFR8SSE8S e
antiproliferative properties drgrmnstrat ede on the nodel of nouse | eukem a

(1i nes P388PEPPEIZIEF Afpdedddtssl oy Fhes@mdal; @t mapse(1eudgpiachem

1991; 56: 8Q418ks Bpadd ndsayi i1 @ . 2Ba( BioSF i bdMdpyChem séphi 21995, S:
739-42) and _J. Kobayashi et al, éTetrahedron |ett. "1988; 29: 1177- 80) and
on the modeflof Wumd¥q edkeda 482eribéd B2 Bohnaki"esa¥l €Y At - cancer

Drug(jdg%’ gn(%gaﬁtglﬂib Me3B3- 4@hemaS§\Jﬁtad . romBes;Lors:synvbgsthng and |

asci di demi n ave been reporte vari.ous authors: ] cher al .
(Het erocycl ds 16§86Ya581 AJg32hs) ,(T%?{ﬁ‘."‘ %868y gtetatl 1%@%‘trg§edﬁoln7%tl_—ett.
1992; 48: 358?-6@@ and ©he Galddenmeaf efumaln (Sykehesi sdd994ib@39-14l). 15
Mention may_al so be nmde of .2-br | ept ocl i nidone (accordj to .the nam ng
by S.J. Bl odr EP“QIa.rdlﬁ% ali'sofjgggﬁ_g?laﬁ?fh H& 8lggr]igflepi§g?fnil es sp. by
S.J. Bloor g83alis)(J. sémeraChemuSes. fkA87;sy%esiGli3dy 6) sandisiantiesi zed
by F. Bracher et al. 20Q (Heterocycl es 1989, , 3-95) nhy ME.
Jung gtdaal gafﬁet%$%%yéle§$rf§§i4?g§gsfaf:l03’5"7- %8&?%%2 rbrr%?%%%%gl iegcl done
shows cyt ot eXi.ci(feterddyelecelllar Hdel0d3-Pelukefi d. Wwibhdan eED50 .of 0. 4
g/m. The i ro | e e £onfieged F.,Br achey, rmazie
1997; 52: 5%%8?3@&%}11:%%&%#{05{5}’%{ sfé;'t yﬁ?ﬁn%?yéef“i“% ?ne?eil%%crﬁﬁ}ﬁre -
and in vi voednagpddiSyngthesis 19924; 239-41).

15 Mention may also be made of 2-bromoleptoclinidone

(according to the naming by S.J. Bloor et al. 1887)

isclated from the ascidian Leptoclinides sp. by
S.J. Bloor et &al. (J. Ann. Chem. Soc. 1887; 108:
0134-6) and synthesized by F. Bracher et al.
20 {Hétérocycles 1989; 29: 2093-95) and then by M.E. Jung
et al. (Hétérocycles 1994; 39; 2: 767-778) .
2-Bromoleptoclinidone shows cytotoxicity on the

cellular model of leukemia with an EDgs of 0.4 pg/ml.
The cytotoxic properties were confirmed by F. Bracher

25 (Pharmazie 1997; 52: 57-60) both in vitro - on sixty
tumor cell lines in culture -~ and in vivo on models of
xenographs of human tumor cell lines ({(colon tumors SW-
620 and HTC116, renal tumor 2498 and melanoma
LOX IM VI) implanted into mice.

30
Other compounds derived from ascididemin, such as
ll-hydrozxy ascididemin, ll-methoxy ascididemin,
ll-phenyl and 1ll-nitrophenyl ascididemin, 1l-nitro and
3-nitro ascididemin and neocalliactin have been

35 chemically described (according to the numbering by
S.J. Bloor et al. 1987) by various teams such as those
of F.J. Schmitz (J. Org. Chem. 1991; 56: 804-8) and
Y. Kitahara et al. (Heterocycles 1993; 36: 843-46;
Tetrahedron Lett. 19987; 53, 17029-38), G. Gellerman et



xenogr aphs of human tunor cell lines (colon tunors SW 620 and HTC116’12FEB 2004
renal tunmor A498 and nelanoma LOX IMVI) inplanted into mce. 30 O her
conpounds derived from ascididemn, such as 11-hydroxy ascidi demn,

11- met hoxy asci didem n, 11-phenyl and 11-nitrophenyl ascididemn, 1-nitro
and 3-nitro ascididem n and neocal li agti n have been 35 chem cally

descri bed (according to the nunbering By~ S.J. Bloor et al. 1987) by

vari ous teans such as those _of F.J hmit,z (L -O Chgm r 20!
804-8) and &y kT‘F’éﬁé‘r’lﬁdéPnall.et(tl—iet%?ggﬁ/::npgs féag')t;; gjé 9%3%%%&% r ahedr on
Lett. 1997;0¢5331 170238 cvGeselibesrarsét 1129FEB) 2004 -Spectatr et
(Tetrahedron lett. 1993; 34: 1827-30 S Kk ra. et -alg=(Het er ocycl es
1093; 36: PH30- M5 PRtekhRyaPet: ga%?’z(b%b\la il b2 432, 172, Jul .
11, 1995). 5 One subject of the present invention is a pharnaceutical
conposi tion conprising an effecti a t..qQf a. choggn fgomthe
corrpounéis §ne gen%’f%ﬂg?grrmpge I t}é%d I?}%e%eg\?\cn X ormula | Fornula la in
whi ch: - Xpgtmahesent f coln oxygens idrn ceNH geoppiahdgan &N- CRE§REERYS15 - RL
i's chosen from hydrogen, hal It 0 G aupARd grHRAVBSNaNRBRE in

whi ch R8 arff"RY’ reorghodseﬁ:%m%%n epe%&eﬁhny ¢ Cach ot her. iﬁbfrom hydr ogen and
(Cl-C4) aldedexpbupsrmRaesIchodehaf beAPhydr ogen and hal ogens,

Formula | Formula la

10

in which:
- X is chosen from oxygen, an =NH group and an
=N-OH group,

15 - R, is chosen from hydrogen, halogens, a nitro
group and groups -NRgRy in which Rs and Rg are chosen,
independently of each other, from hydrogen and (C;—-Cy)
alkyl groups,

- R, is chosen from hydrogen and halogens,

20 - R; is chosen from hydrogen, halogens, (C1-Ca)
alkyl groups, (C;-Cs) alkoxy groups, a guanidino group,
groups -NRjpRi; in  which Ryo and R;; are chosen,
independently of each other, from hydrogen, (C1-Cy)
alkyl groups, (Ci-C4) phenylalkyl groups and groups

25 - (CH;),-Y with Y being chosen from halogens and CN,
-CH(0-Et):, (C1-Ce) alkoxy, =-O-(CHz2).-N({(CHs3)z and -N (CHs) 2
groups and n = 1 to 3,

- R, is chosen from hydrogen, halogens, nitro

groups and groups -NRpzRis in which R;2> and Rj;; are

30 chosen, independently of each other, from hydrogen and
{C1-C4) alkyl groups,



20 - R3 is chosen from hydrogen, halogens, (Cl-C4) alkyl groups, (C1%1@8Fp 200
al koxy groups, a guanidino group, groups -NRIGRII in which RLO and R11l are
chosen, independently of each other, from hydrogen, (Cl-C4) al kyl groups,
(C1-A4) phenyl al kyl groups and groups 25 -(CH2),-Y with Y being chosen from

hal ogens and CN, -CH (O Et) 2, Cl C6) al koxy, -O (CH2) 2-N (CH3) 2 and

-N (CH3) 2 groups and n =1 to 3, AF is chosen from hydrogen, hal ogens,
nitro groups and_grqups -NR ich R nd Rk3 are 30 chosen,
i ndependent |y of eaCh’ o}—f"‘hér” froﬁlrh \(%,385351 ;fﬁzg% ‘(Cl-c4) alkyl groups, 1 2

FEB 2004 - 5 R5, R6 agdrRgtnace @h@aéngbmomtonhydr ogen or a hal ogen atom
Cl-C6 al kyl, hydroxyl - _al kgxy ok&l- _Qj yl
(Cl1-C4) al kyl car bonyl Sky i? g&? %cgr%xg) S 9’1 ° 9 g GK

- CONHR14 and1x GROMRI4R1LH ag)rlq,dps -(NHOGQlMlWamM%XYhcwﬁ‘ﬂéﬁlﬂ?ﬂ'and R15

are chosen, de tl dr. eb al kyl |
2 oheny! 00 phBacReRgRnt oJSFO ;a gpgj%msﬁélgghgﬁy egsm,Aad_ Gebuge) y

- phenyl - CO G:HHCBIR&\L ( €rid) ZﬂRuBLﬂs mbP phdiii o, Rm tﬁﬁdorRISCBEi-erngEi’ﬁ§engroups

“CH2 -- N - ﬁ e Entg &fl\%icf;oggr@h@y £ g@%@eg@t and\ (85-R16 and

R17 bei ng cﬁose s and Ax _ bei ng a C6-Cl4 aryl group,
with the exa[thELon-@h%ﬁé*@@nﬁéﬁun%dof HoriA-4' (CH3dant 5PHPRG t he

conbi nation: X = 0, ZQPﬁ@qylelcbhejHa Rlgr R2, ~ ¥ n Ri-CcGOCHRBE-RICH3)H, or

R, R3, R4, R5, R6, R7 = Hand Br, and with the exclusion of the
Conpouﬂd)fom@ﬁpaoﬂ&no, nitro or SO3H groups,
groups:
-CH, =N -COORq5 . -CHz_'[I\]_ COORys ,
: I
CHy - COORy7 CHy—Ar

15 R;¢ and Rj; being chosen from Ci1-Ce alkyl groups and Ar
being a Cg-Ciy aryl group,
with the exclusion of the compounds of formula I
containing the combination:

X =0,
20 and, either: Ry, Rz, Ri, Ra, Rs, Re, Ry = H,
or : Ry, Rs, Ry, Rs, Rg, Ry = H and Ry = Br,

and with the exclusion of the compound formula Ia
containing the combination X = 0 and Ri, Rz, R3, Ry, Rs,
R¢, Ry = H,

25 and the addition salts of these compounds with

pharmaceutically acceptable acids.

The present invention relates more particularly to a
pharmaceutical composition comprising an effective
30 amount of a compound chosen from the compounds of
formula I in which:
- X is chosen from oxygen, an =NH group and an
=N-OH group,
- R; is chosen from hydrogen, halogens, a nitro
35 group and groups -NRgRy in which Rg and Re are chosen,
independently of each other, from hydrogen ai:d (C1-Cq)
alkyl groups,



containing the conbination X = 0 and Rl, R2r R3, R4, R5, R6, R7 = H,

and the addition salts of these conpounds with pharmaceutically acceptzg%llrgB 2004
acids. The present invention relates nore particularly to a pharnmaceuti cal
conposition conprising an effective 30 anmount of a compound chosen fromthe
conpounds of forrmula | in which: -- X is_chosen from oxygen, an =NH group

and an =N-OH group, - Rl is chosen from hydrogen, halogens, a nitro 35

O oh e L PHBReR ETED LRt S ctatien gREgBel Y o
indeﬁenden}hykg& gaohpet,he(rj, from hydrogen and (C1- f014) al kyl groups, - R2
is chosen from hydrogen a e s r-ogen, hal ogens,
(C1-C4) 5 alkyl grou%@;,l cig%gga?%%?ﬁ&?gﬁég?‘ g%gug%im [ )r%glsgroup, gr oups
]:NRloEll i n whi ch R10RandsRkhcran chosenhydiredependentddrivd, ede ether,
rom hydr og Cl- al kyl_~gro Cl; hegylakkYhino- i), 2-N
(CH3) ng an%ﬂi‘}’?‘c#f% %0- @m&ggzg%ﬁfé&m]g%%%up%b?% ){ ﬁﬂbi S chosen from
hydr ogen, harogess, MRwBn: grisupswhhehgr Sups 2NR12R18 i AXGhi GRREPand R13

are chosen; .| pardentl y ,of h obbgeyr,fremphydrodenganyd (@& <&)) al kyl
groups, 15 EmE%?E% angtymoar eggﬁosen frgm hydrc()%{gé\) o? / Iq:%(i:;end)) torny
- .

Cl- G6 al kyl 2lkydr o3&AUP©l- G§:1afkbxPheregHiel kadeH &‘%ﬂé‘gi?f - R 9 and
- CONR14R15 grieups,-o- MICPRLE (andh s NRBURLD groups in which R14 and R15 are
10 - Ry is chosen from hydrogen, halogens, nitro

groups and groups -NRj;2Riz in which Rie and Rj;3 are
chosen, independently of each other, from hydrogen and
(C1-C4) alkyl groups,
- Rs, R¢ and Ry are chosen from:
15 hydrogen or a halogen atom,
Ci-C¢ alkyl, hydroxyl, Ci-Ce¢ alkoxy, -CHO, -
COOH, -CN, -COzR;s, -CONHR;4 and -CONRisR15 groups, -
NHCOR;; and -NRy,R;s groups 1in which Ris and Ris are
chosen, independently of each other, from hydrogen and
20 (C1-C¢) alkyl and -CH;-CH;-N(CH3): groups,
-phenyl-C0-CH; or -phenyl-CO-CH=CH-N(CH3)a,

morpholine, nitro or SOs3H groups,

groups:
-CH *fl\l—COORw . ~CHy - N= COORys .
CH,- COOR¢7 CH—Ar

25

R;s and R;; being chosen from C;-Ce¢ alkyl groups and Ar
being a C¢-Ci4 aryl group,
with the exclusion of the compounds in which X = O,
30 and, either : R;, Rz, R3, Rgs, Rs, R¢, Ry = H, or : Ry, Ry,
Rg, Rs, R¢, Re = H and R = Br,
and the addition salts of these compounds with

pharmaceutically acceptable acids.

35 One subject of the present invention is more

particularly a pharmaceutical composition comprising an



chosen, independently of each other, from hydrogen and 20 (Ci-CB) al

and - CH2-CH2-N (CH3) 2 groups,

nor phol i no,

COORls , CH2 -

groups and
conpounds |

or : Rl, R3, ..R4, .Ri, R6, R7 =
these conpoBRdSCW R pHEHRteu
t he present coRpemniden «fs e lapdr tircwhardty: a phar maceuti cal

conpri si ng

chosen, 10

- phenyl - CO- CH3 or - phenyl - CO- CH=CH N(
nitro or SO3H groups, groups: -CH2 - N - COOR16 -CH2 --

Ar  being a C6-Cl4 aryl group, with the exclusion of the

n which X =0, 30 and, either : Rl, R, R3, R4, R5, R6, R7
H_.and R2 = Br, _and the additj salts of
Picaldy SCERBIRBI e ngéjlscfsn. 35£%e g&ﬁj ect of

ino group, groups -NRLIOR11l in which RL10O and Rl11 are

15 - R5, ReaakylRmI®moseffr&Eshydldgey, diiquPthed eBRNEFSR0MN NS /

conmpounds i

10

15

20

25

30

35

Brwnb%hlthlﬁhl in which Ry; and R;; are chosen,
independently of each other, from 'hydrogen, methyl
groups, (Ci1-C4) phenylalkyl, -{CHz):-N(CHs)z, (CHz)2-0-
(CHz) 2-N(CH3) 2 groups,

- Ry 1is <chosen from hydrogen, halogens and
nitro and amino groups,

- Rs, R¢ and R, represent a hydrogen,

with the exclusion of the compounds in which Ry,
R;, Rs, Ry, Rs, Re, Ry = H, or Ri, Rs, Ri, Rs, Re, Ry = H
and R, = Br,

and the addition salts of these compounds with

pharmaceutically acceptable acids.

In its preferred form, one subject of the present
invention 1is rmore particularly a pharmaceutical
composition comprising an effective amount of a
compound chosen from the compounds of formulae I and Ia
in which:

- X represents oxygen,

- Ri is <chosen from hydrogen and an amino

- R, is chosen from hydrogen and halogens,

- Rz is chosen from hydrogen, halogens, (Ci-Cy)
alkyl groups, (C;~Cg} alkoxy groups, a guanidino group,
groups -NRjpR;; in which Ry and R;; are chosen,
independently of each other, from hydrogen, methyl
groups, {C;-C4) phenylalkyl groups and groups - (CHz)n-¥Y
with Y being chosen from halogens and groups CN, -CH(O-
Et)z, (Ci1-Cg¢) alkoxy, -0O-(CHz)2-N(CHs), and -N(CHi): and
n=1toc 3,

|
H le::B 00

COOR17 C~z -Ar 25 R16 and R17 being chosen from Cl-C6 al kyl

conposition
an 12 FEB 2004 7 effective anount of a conpound chosen from the
conmpounds of fornul a P ST RENEER: chwéﬁﬁgkents oxygen, Rl is chosen from
hydrogen and an ani noR;5 gsouphoseR? itsonhobgdrbgem hydidog@n amdimgl ogens,
R3 is chseanL§n1hydrogen, hal ogens, (Cl-C4) alkyl groups, (Cl-C6) al koxy
groups, a ggam
i ndependentR:yief chashnotfhem, hiydorgkydeogeha IesEMA, groups,
(C1-4) phenyl al kyl , (CH2) 2+ 2

Xaf 0 cﬁéﬁ%%égﬁ?gﬂapgggﬁék

groups, - R4 is chosenfrom

n2- Gra (&8s 2- Ne( @G RB) 2

and nitro and amno groups,



R, R3, R, R5, R6, R7 = H, or Rl, R3, R4, R5, R6, R7 = H and R2 = Br,1 &AAtB 2004
the addition salts of these conpounds with 20 pharmaceutically acceptable
acids. Inits preferred form one subject of the present invention is nore
particularly a pharmaceutical conposition conprising an effective anount

of a 25 conpound chosen fromthe conmpougds of fornulae I and la in which:

- X represents oxygen, Rl is chosen from hydrogen and an am no group, 30 -

R2 is chosen from hydiogengang, halog - tSg&hose faqm hydrogen,
hal ogens, (Cl-C4) al k)?l_ g?oups, (le:%%m aIHI%(y&ggr oups, a%ﬂani di no group,
groups - NRIOREYXO @nghisfirRIEEWPRIL are chosen, independently of each

other, from hydragen, grethyl-ndaed GURs 4 Hy&ldgPheny! akkwhear aues and
groups -(CH2)n-Y wth'Y being chosen fromhal ogens and groups CN, -CH O
Et) 2, (Cl-B6FPRMR0BFOURD (CH2) 2-N (CH3) 2 and -N (CH3) 2 and n =1 to
3, 1 2 FEB 200 - -8 - pi4 drid cRosghef comshydr pgen, hhalregems, amadc,Aciro and

am no groups, .- R5 is chosen froma hydr n, hal o nd_a _net hoxy
group, 5 - R&ké’ﬁé"RfcaFgﬁhﬁg’@%’ﬁyfgﬁrﬁﬁﬁﬁ‘&%g’geﬁngnd%@fg%(ﬁél‘ﬁﬁ???s(Cl- C6)
al koxy (Cl-C6) ahkyh atige - EK2OCECHR grfoupise cwiriphuits extl deromlaf I he
conpounds of, fornula I . whiich , , , R4, R5, Rz = or,Rl, R3,
R4, R5, ReiPRIEH a%i‘d %’:hBr,%ncﬁczﬂf 1’tﬁﬁ/ﬁeRéoma ur?&Rg:id.' 1‘7"*6r fa ®0 1a in
whi ch R1, RRs, RB; RAH Bnd RS, =RBrsy Hndandft Ité:eadz:tbmp@mmdabfs fofrmtisse
compounds with ; PRALTRCEUL T gal 1y, agerkabl g agids. 5,

and the addition salts of these compounds with

pharmaceutically acceptable acids.

A subject of the present invention is also the
15 compounds o©f formula I as defined above, with the
exclusion of the compounds in which X = 0, and
either Ri, Rz, Rs, Ry, Rg, Rg, Ry = H,
or Ry, Rs, Rs, Ry, R¢, R = H and R, = Br,
or Ri, Rz, Ra, Ry, Rg, Ry = H and Rj OCHs;,
20 or Ri, Rz, Rz, Ry, Rgr Ry = H and Rg OH or QCHs,
or R; = NO; and Rz, Ri, Ry, R¢, Ry = H,
and the addition salts of these compounds with

pharmaceutically acceptable acids.

25 A subject of the present invention 1is also the
compounds of formula Ia as defined above, with the
exclusion of the compound in which X = O and R;, Rz, Rj,
Rs, Ry, Rg, Ry = H,

and the addition salts o©f these compounds with

30 pharmaceutically acceptable acids.

The expression “addition salts with pharmaceutically
acceptable acids”  denotes salts which give the
biological properties of the free bases, without having
35 any adverse effects. These salts may be especially
those formed with mineral acids, such as hydrochloric
acid, hydrobromic acid, sulfuric acid, nitric acid or
phosphoric acid; acidic metal salts, such as  disodium



A subject of the present invention is also the 15 conpounds of for rrulpzl[:gg 2004

as defined above, with the exclusion of the conpounds in which X = 0,
either Rl, R2, R3, R4, R5, R6, R7 = H, or Rl, R3i R4, R5, R6, R7 = H and R2
=Br, or Rl, R, R4, R5, R6, R7 = Hand R3 = OCH3, 20 or Rl, R2, R3, R4,
R6, R7 = Hand R5 = OH or OCH3, or RL =.NO2 and R2, R3, R4, R6, R7 = H, and
the addition salts of these conpounds wit h phar maceuti cal | y accept abl e

acids. 25 A _subj the pres vent I { he,, rm%i?}p]s of

for mula | a assrl£d4eeplcﬁnoe %%?/e%n ?‘ﬂ&n exc usi orlllalf?a He corrpou I'n which X
0 and R1, eR2dsR3, R4, R5, R6, R7 = H, and the addition salts of these

corrpounds with 30 phar rraceuti cally acceptabl e acids. The expression

"addition salts with pharnmaceutically acceptable acids" denotes salts
whi ch give time gbnelredi cather ssamdussisof of hef ¥l badesarei thiainedi ng 35

any advegse ecfcfo%lsng Tfessech?' SnbRY1 b%e%%e%lnalga/hera@oa@stcgrlas@a Wy h

m neral acids, such as hydrochforic acid, hydrobrom c acid SU|fUI’IC aci d,

nitric acidFor Biduphoffcadei dHed@@icy Pesal 1 389 t s295ueh %8s 95di sl um 1 2

FEB 2004 -- 3. iQ{1aphosphaice ranegoRePalassS| dihekef, atehean:cbnqscgamg
acids. In general, the conpounds of fornula | are obt ai ne5d according to

t he general arr@chFSBa§€ﬁler1l%y degdEtdy epy@ N heheP et 2al2 LIBHAIYS cl es

1989; 29: 2Q9%5)tftwa aseh dhderbs s iAgteerdidid Hoe- drllirfo ssaeipherddres,

conpoun?g followed by cyclization of the diarylamine obtained

(compounds of the formula II} into an intermediate
tetracyclic quinone (compounds of formula III). The
enamine formed by reaction of the compound of formula
III with dimethylformamide diethyl acetal gives the

15 final derivative by cyclization:

Scheme I
Rs O H R,
Ry
Cel3, 7120 ~ |
C2H50H o o
b "
@]
CH, Re
Formuia 1}
H]SO;COHCJACOH HC(CX:;HQ:N[CH;)Z
——— ——— e
refiux DMF, 120°C
Rg O R,
NH4C Re R,
ACOH " I R
4 ~
R; Ry
=
Ry
Formula |

20



are prepared by oxidative am nation of a 5, 8-quinone substituted w
substituted ortho-am noacet ophenone, 10 followed by cyclization of t
di aryl am ne obtained (conpounds of the fornula Il) into an interned

tetracyclic quinone (conpounds of formula I1l). The enam ne forned
reaction of the conpound of formula 111 w th dinethylformam de diet
acetal gives the 15 final derivative cyclization: Schene |

H25QaconCIA rerlux R2 'R3 0 formu a F m.a |11 R
HC( OC2H5) | ngggi#%é%‘lﬁ“ DT 1?%3‘ f%‘l-“ol[d*f3 Eidaeﬁi‘elmgl:?sl(pﬁe‘b?’ﬁhqgﬁjoﬁnlo’{'[
2-de] [ 1, 1D-dnehenast prephnedd-wanerdiasy prepahedpaoccersdi mpdaor thed process

descri bed
ref erenced,

conpound

et .al

th @9 FEB 2004

he
i ate
by
hyl

4 ) 31

dis

F_. Bracher . ( erocycl 989, ., £9: ,2Q9 _
q%% fhe 5?8585tEﬁbcﬁﬁént,e&ﬁﬁégygﬁg% gﬂ%ﬁﬁbe?%CRﬁﬂgg%4?§%brtain
conpounds nendeipr epdeedndiedectly thempraseindi dércwment f r emde rcotppund of
formul a used .as

Y, tic internediate. 10 Thus, in particular,
ofnﬁlmberaCRﬁ %%EMi ch R3 is a group -NR1OR11, where R10 and/or

ornul a

R11 are other than hydrogen, may be obtained froma conpound of fo
i n which RBdé%EHEﬁ“HgOQEBHHdS may be prepared directly from

10

15

20

25

30

ascididemin or from a compound of formula I used as a

synthetic intermediate.

Thus, in particular, the compounds of formula I in
which Rsz is & group -NRjoR;;, where R;o and/or Riy; are
other than hydrogen, may be obtained from a compound of

formula I in which R3 is an -NH; group.

Similarly, the compounds of formula Ia may be obtained
according to the general reaction scheme II. According
to this scheme, the compounds are prepared by coupling
a substituted chlorobenzoic acid and dimethoxyaniline
to form the compounds of formula IIa. After conversion
of the acid function to a methyl ketone, cyclization
and then oxidation, an intermediate tricyclic quinone
(compound of formula IITa) is obtained. A Diels-Alder
cycloaddition with a l-azediene leads to the formation
of a tetracyclic quinone {compound of formula IVa). The
addition of dimethylformamide diethyl acetal to this
guinone gives an enamine intermediate which is
cyclized, in the presence of ammonium chloride, to the

final compound of formula Ia.

t he

rmul a |



Schene || Fornula Illa Formula a Fornula 12
a, 12 FEB 2004 OME2 Cgst aifh conpounds may b
f
-+

asci didemn i kirGWR as| 9- Bk qui no[ 4, 3,
or froma co of I%.uﬁgd as a
—_—
HO.C R

SO r
OMe Rq

DMFDEA, NH,Cl
—

15 Simlarly, the conpounds of fornmula la nay be obtained according to the
general reaction scheme Il. According to this schenme, the conpounds at@FEB 2004
prepared by coupling a substituted chlorobenzoic acid and di met hoxyanili ne
20 to formthe compounds of formula Ila. After conversion of the acid
function to a nmethyl ketone, cyclization and then oxidation, an
internmediate tricyclic quinone (compouhd-of formula Illa) is obtained. A
"Diels-Alder cycloaddition with a 1--azediene |leads to the formation 25 of
a tetracyclic quinone (conmpound of Scbemgl &1l Va). The addition of

di met hyl formam de di ethyl acetal to this quinone gives an enam ne
internmediate which is cyclized, in the presence of amonium chloride, to
the final conpound of fornmula la. 30 1 2 FEB 2004 DVFDEA, NH4Cl - 11

ngwb Owe '"R4 R Fornula IV
Pepared™irectly fromthe

Formula IVa:



12 FE 2004 - 13 1H, J = 1.6 Hz), 8.46 (dd, 1H, J= 7.6 and 5.2 Hz), 192.%2004
(dd, 1H, J = 2 and 5.2 Hz) , 11 .18 (s, 1H) . A-2 -- Synthesis of
"6-(2-acetyl -4 5 chl orophenyl am no) qui nol i ne-5, 8-di one (Internedi ate A2)
Preparation according to the process described in chapter A-1:
qui nol i ne-5, 8-dione (0.188 g, 1.18 mvol), ceriumchloride (0.88 g, 2.36
mml ), 5-chloro-2 10 ami noacet ophenonelg0-4 g, 3.14 mmol), ethanol (10 + 4
m), acetic acid (25 m) . 0.3 g of a red powder _|s ob aiggd: X’eld = 78%
S,

1H NMR (CDCL8)ytaid. 660Uty may 8pe( sprempredy gpreqklyy = 8.8
Hz), 7.57 (d. .1H. = 8.8 E . 63 1H, 54 = 8gagdgéifoliz) 3,2-89 (d,
1H J= 2.4 ﬁEf}Hié’%ﬂ‘ "(dd, * )ﬂ,’“e = o.kggg'r?d 8 by). 9.02 (dd. 1H. J =2 and
5.2 Hz), 11028 [(s7)bHenant3e olNR-(CO0E3) 028, 5:0m 072 36ECTBPUAE. ~ P36 6o:
20 126. 85; - 8,39 alGunk3 06 Wb rfediladt 36; 143.29; 148. 32;
155. 22; 181%§§P%%§2%§3?é%65%%§é %?5 - éghthesis of 6-(2-acetyl-4- -

benzyl amd nophenyl ani no) qui nol i ne-5, 8-dione 25 (Internedi ate A3)
Preparation according to the process described in chapter A-1:

qui nol i ne-5, 8-dione (0.250 g, 1.57 mmol), ceriumchloride (0.77 g, 3.14
mol ), 5-benzyl am no-2- am noacet ophenone (0.603 g, 3.14 nmmol), ethanol 30
(15 + 7 mM), acetic acid (35 mM). 0.56 g of a red powder is obtained:
Yield = 91% 1H NWR (CDC13) : 2.54 (s, 3H , 4.38 (s, 2H) , 6.70 (s, 1H
6.83 (dd, 1H, J = 9.6 and 3.2 Hz), 7.08 (d, 35 1H, J = 3.2 Hz), 7.30-7.37
(m 5H), 7.43 (d, 1H, J



9.6 Hz), 7.58 (dd, 1H, J =7 . 6 and 4 . 8 Hz), 8.43 (dd, iH J = 7.6 and

2 Hz), 9.03 (dd, 1H, J =2 and 4.8 Hz), 10.67 (s, 1H . 1 2 FEB 2004 4 71FEB 7004
A-4 - Synthesis of 6- (2-acetyl-5- bronmophenyl am no) qui nol i ne-5, 8-di one
(Internediate A4) (CRL 8268) Preparation according to the process

described by 5 F. Bracher, Liebigs Ann, Chem 1990, 205-206. A-5 -

Synt hesi s of 6-(2-acetyl-4- dinethylén#ﬁoﬁhenylanino)quinoIine-5,8-dione
(I'ntermedi ate A5) 10 _Preparatign,according to the praocess. described in
chapter A-11EquithoTi de-% Fdio e4?0.‘ rg,%éc 26 ol )-% Q09§ e B de
(1.67 g, 4.490pmaHY, 5xdi gethyl amidn@-.2- Hani,nddcetsophendi® (0.8 g, 4.49
nmmol ), ethanol (20 + 10 m), acetic acid (50 mM). 1.26 g of a red 15
powder are obtained: Yield = 84% 1H NWR (CDC13): 2.85 (s, 3H), 3.12 (s,
6H), 6.72 As2 #HpynGhegigdéf BH(23axexyl8-dnd 9.2 Hz), 7.15 (d, 1H J =
2.8 Hz)

8. 43 (dd, 7iﬁ? Sdgh%gﬁéﬁg“?’%%ﬂz@”&Z’i}g‘%&g‘g‘%’?ﬁ%’? o O M2 Y ﬁfz;l, " 6o
(s, 1H. A-6 - $¥ntkesediafte6ALP-acetyl-4 25 _ _
Rocordt ng. (b EReLe Bb0e sstzpitil MY (HiD: PRy B8Rl Bl e
(3.51 g, 22cDh8phwwl )A-1ceghincthherbdé-dieng g(0 AL 933 Mmbdl- 18 Bmedthoxy-2 30
o0y, CEBRODR | sRcRuadl IR HRL, i pagg) k99 * B0chbranael i acic
10 aminoacetophenone (0.4 g, 3.14 mmol), ethanol
(10 + 4 ml), acetic acid (25 ml). 0.3 g of a red powder
is cobtained:
e Yield = 78%
e 'H NMR (CDCli): 2.65 (s, 3B), 6.84 (s, 1H), 7.52
15 (dd, 1H, J = 8.8 Hz), 7.57 (d, 1H, J = 8.8 Hz), 7.63
(dd, 1H, J = 8 and 4.4 Hz), 7.89 (d, 1H, J = 2.4 Hz),
8.46 (dd, 1K, J = 0.8 and 8 Hz), 9.02 (dd, 1iH, J = 2
and 5.2 Hz), 11.18 (s, l1H).
« !3c NMR (CDCls): 28.5; 107.36; 121.86; 126.69;
20 126.85; 127.49; 128.39; 132.10; 134.06; 134.75; 138.36;

143.29; 148B.32; 155.22; 181.28; 182.63; 200.39.

A-3 - Synthesis of 6-(2-acetyl-4-
benzylaminophenylamine)quincline-5,8-dione
25 {Intermediate Aj;)
Preparation according to the process described 1in
chapter A-1: quinoline-5,8-dione (0.250 g, 1.57 mmolj,
cerium chloride (0.77 g, 3.14 mmol), 5-benzylamino-2-
aminoacetophencone (0.603 g, 2.14 mmol), ethanol
30 (15 + 7 ml), acetic acid (35 ml). 0.56 g of a red
powder is obtained:
e Yield = 91%
« !H NMR (CDCl3): 2.54 (s, 3H), 4.38 (s, 2H), 6.70
(s, 1H), 6.83 (dd, 1H, J = 9.6 and 3.2 Hz), 7.08 (d,
3% 1H, J = 3.2 Hz), 7.30-7.37 {(m, B5H)}, 7.43 (d, 1E, J =
9.6 Hz), 7.58 (dd, 1H, J = 7.6 and 4.8 Hz), 8.43 (dd,
1H, J = 7.6 and 2 Hz), 9.03 (dd, 1H, J = 2 and 4.8 Hz),
10.67 (s, 1H).



Yield = 60% 1H NWR (CDC13) : 2.65 (s, 3H), 3.87 (s, 3H), 6.76 35 (s, 1:Z)FE 2004
7.12 (dd, 1H, J= 2.8 and 8.8 Hz), 7.42 (d, 1H, J = 2.8 Hz), 7.55 (d, , ﬁ

= 8.8 H), 7.61 (dd, 1H, J = 7.6 and 4.4 Hz), 8.45 (dd, 1H, J= 1.6 and 7

. 6 Hz), 9.01 (dd, 1H, J =1 . 6 and 4.4 Hz), 10.80 (s, 1H - 15 A7 -

Synt hesi s of 4, 6-bis(2-acetylanili no)_qu_fiqngl I ne- 5,8-dione (Internediate A7)
Preparation according to the process déscribed in 5 chapter A-i:

4- chl or oqui ROk D—esﬁna:h%is(l%e] o(t365- %A:afje%ﬁt?é) , ceriumchloride (13.5 g,

36.24 mol ), 2- am noacet ophenone mmol ), ethanol (160 + 70 m),
acetic acid (400bxomophe3y lpnmimad quddholgavardt, &rdi asin af Fretermediatel d = 30%
1H NVR (CDC13) : a2y 68C§£,8 @h, 2.72 (s, 3H), 6.85 (s, 1H), 7.18 (ddd, 1H,
J=7.6and 7.6 and 0.8 Hz), "7.28 (m 1H), 7.30 (d, 1H J = 6.4 Hz),
7.54-7.59 (Rrep3Hptiprg3 gakorddng =g, 6the), pProogsgdddesAriped 1% 15 and

8.4 Hz),: 7.94 SR R 8.¢ , 7 , J = 6.4 Hz),
11. 35 235 1%)‘, é%% :}),’j5e|ij(’s,~L 1|5}]1.925A%§g’- g’rﬁ%sﬁ%%f 2dst2d41 :

6- (2- acetyl - 4- br onophenyl am no) - 4- net hoxyqui nol i ne-5, B-di one (I nternedi ate
A6) 20 Prepgrst LORyAGTRAING A G- (76 A ssg-described in chapter A-1:

4- met hoxyqui nol i ne- 5, 8- di one .57 9, . 9.1 mol), ceri chloride (3.1 g,
8.3 mml), 5-br oﬁﬁ?“e’}?’éﬁi HRIHE VI BHTR ,n%'?il'oa,[ﬂg]’:m@ g. Chem 1946;
11, 419-423) (1.95nterhedidsd A )et hanol (200 m), 25 aceti-c acid (180 m).

After rification hy flash chromato ra&r;%/l on_a colu of s}DIidca.95/5
CH2d 2/ OHY FEPRIZ3 19T0f 3HrfF Yy potder M ar ePbBEEPRed“ S FFarE = 37% 1H
NMR (CDC13) chapt®y (Br13H)quidobindss, 8Hliond. 600.36 g, 2.26 mmol),

cerium chloride (1.67 g, 4.49 mmol), 5-dimethylamino-2-
amincacetophenone (0.8 g, 4.49 mmol), ethanol
(20 + 10 ml), acetic acid ({50 ml). 1.26 g of a red
15 powder are cbtained:
e Yield = B4%
e 'H NMR (CDC1;3): 2.85 (s, 3H), 3.12 (s, 6H), 6.72
(s, 1H), 6.90 (dd, 1H, J = 2.8 and 9.2 Hz}), 7.15 (4,
1H, J = 2.8 Hz), 7.49 (4, 1H, J = 9.2 Hz), 7.58 (dd,
20 1H, J = 8 Hz and 4.4 Hz), 8.43 {(dd, 1lH, J = 1.6 and
8 Hz), 9.00 (dd, 1H, J = 1.6 and 4.4 Hz), 10.69 (s,
1H) .

A-6 - Synthesis of 6-(2-acetyl-4-
25 methoxyphenylaminc)quineline-5,8-dione
{(Intermediate Ag)
Preparation according to the process described in
chapter A-1: quinoline-5,8-dione (3.51 g, 22.08 mmol),
cerium chloride (16.4 g, 44,03 mmol), S-methoxy-2-
30 aminoacetophenone (7.29 g, 44.18 mmol), ethanol
{200 + 90 ml), acetic acid (500 ml). 4.25 g of a red
powder are cbtained:
e Yield = 60% _
» 'H NMR (CDCl3): 2.65 (s, 3H), 3.87 (s, 3H), 6.76
35 (s, 1H), 7.12 (&d, 1iH, J = 2.8 and 8.8 Hz), 7.42 (4,
14, J = 2.8 Hz), 7.55 (d, 1H, J = 8.8 Hz), 7.61 (dd,
1H, J = 7.6 and 4.4 BHz), B.45 ({dd, 1H, J = 1.6 and
7.6 Hz), 9.01 (dd, 1H, J = 1.6 and 4.4 Hz), :0.80 (s,
1H) .



30 (d, 1H, J =6 Hz), 7.74 (s, 1H), 7.99 (d, 1H J = 8.8 Hz), 8.14 (dd 1.2 FEB 0
1H J =8.8 and 2.4 Hz), 8.51 (d, 1H, J = 2.8 Hz), 9.32 (d, 1H J = 6 Hz),
11.68 (s, 1H). A-9 - Synthesis of 2-methoxy-6-(2 35
acetyl phenyl am no) qui nol i ne- 5, 8-dione (Internediate A9) A solution of
o- am noacet ophenone (0.41 g, 3.1 mol) ]dEin ethanol (6 m) is added to a

on

suspensi on of 2-nethoxy- quinoline-5, 8- e (0.54 g, 2.8 mmol) and cerium
16 chloride (1.16 g, 4.7 mol) in ethanol (100 mM). The reaction nediumis
stirred at roomtenperature for 40 hours. After concentration on a rotary
evapor at or, A-the Audthgyindust dpbehie(R?+scetyléndiliby) Guhinedinen on 5
silica (.98/2 CH _hept ane Lve. pected codensation product in
the formof a reg‘%ggom%e?ne(é%%%é./&l%%gﬁz 38% Melting point = 258C 10
1H NMR (CDCI&)epar&tﬁi?or( sagc@Hiing4 tolSths, 3BHpcess. 79:ies(cs,rim43 ,1%. 98 (d,

1H J = 8 7.18 (ddd, 56 (dd, 1H,
J =284 gnd “%‘%teﬁz) g‘ éi (ddd%h#raqgl% ignédgg%alé”@z)l rﬁ §‘§ 94
(dd, 1H, J 288.nincdnd 1. Belﬂz)um 8 ghledideH, §13.518,8. $4£34 my NRIR

(CDCL, 3) : 1 120. 7 0, 12 5. 70,
132. 34, 134%‘2"4‘ asc%%o?’ 05 151% 4:?3,0 148, 21:56 1r;6”§g7§ 1803%%&&1%% 05,
201.41. | RYEHE13)0 :mieegacesis carid 2o 400ml) SyRtResPs of 2 red

3- hydroxyrrerl,j};(‘ldeﬁr (Zre a&&% ¥ipdenyl am no) quinoline-5,8-dione (Internediate
Al0) 25 a) Hydr oxynet 5, 8-di met hoxyqui noline A solution of 1M

Li Al H4/ EB20 (5 ni®, Y5-&tbl) 3105ﬁ added
e !4 NMR (CDCls): 2.69 (s, 3H), 2.72 (s, 3E), 6.85

(s, 1H), 7.18 {ddd, 1H, J = 7.6 and 7.6 and 0.8 Hz},
7.28 (m, 1B}, 7.30 (d, 1H, J = 6.4 Hz), 7.54-7.59 (m,
3H), 7.63 (4, 1B, J = 7.6 Hz), 7.91 (dd, 1H, J = 1.6

15 and 8.4 Hz), 7.94 (dd, 1H, J = 1.2 and 8.4 Hz), 8.47
(d, 14, J = 6.4 Hz), 11.35 (s, 1H}), 12.35 (s, 1H).

A~-8 - Synthesis of 6-(2-acetyl-4-bromophenylamino)-4-
methoxyquinoline-5,8-dione (Intermediate BAj)
20 Preparation according to the process described in
chapter A-1: 4-methoxyquinoline-5, 8-dione (1.57 g,
9.1 mmol), cerium chloride (3.1 g, 8.3 mmol), 5-brcmo-
2-amincacetophenone (Lecnard, Boyd, J. Org. Chem. 18346;
11, 419-423) (1.95 g, 9.1 mmol), ethanol (200 ml),
2% acetic acid (180 ml). After purification by flash
chromatography on a column of silica (95/5 CH,Cl./MeOH),
1.22 g of an orange powder are obtained:
e Yield = 37%
e 'H NMR (CDCl3): 3.15 (s, 3H), 4.58 (s, 3H), 7.61
30 (d, 1, J = €& Hz), 7.74 (s, 1H), 7.99 (4, 1lH, J =
8.8 Hz), B.14 (dd, 1H, J = 8.8 and 2.4 Hz}), 8.51 (d,
1H, J = 2.8 Hz), 9.32 (d, 1H, J = 6 Hz), 11.68 (s, 1H).

A-9 - Synthesis of 2-methoxy-6-(2-
35 acetylphenylamine) quinoline-5,8-dione
(Intermediate Ag)
A solution of o-aminoacetophenone (0.41 g, 3.1 mmol) in
ethanol (6 ml} is added to a suspension of Z-methoxy-

guinoline-5, 8-dicne (G.54 g, 2.8 mmol) and cerium



dropwi se and under nitrogen to a solution of ethyl 5,8- 17 FEB 2004
di met hoxyqui nol i ne- 3-carboxylate (180 ng, 0.689 mmvol) in 60 m of THF. The

m xture is stirred at room 30 tenperature for 15 hours and then poured into

15 M of 1N NaOH and 40 ml of water. After extraction wth CH2Cl2 (3 x

100 M) and then drying of the organic ]%Eaﬁse over MSHA1 the extract is

concentrated on -a rotary evaporator. e crude product obtained is

purified by flash ¢ ogr aphy /5 CHZC /l\/eo%i) g th
expect ed pr o%b]c?mr% th‘zL ﬁg i ‘of %at}b %]ﬁl r:L(ajOY!m\eileid %‘?W
Mel ting pOIrﬁeatﬂimﬁl -mddium 1H NVR 1GD@EB at 3r92m(steﬁb$raﬂu@6 (89r3H),

4.88 (s, 2H) H. J = 88 (d 47 (d,
1H, J = 1%6h°%r 7' Edrefu, Cﬂgce”gg%tig? Bl Ja cHat >t1§1§§sgg§§§76,

56. 00, 63 09;hd06r96e p106uTO, cb22i28d 128 peifi3di 35 8D 8L 1248081,
149.21, ;149 6RGL3) 6 1 c DYy

3- HydroxyrretShA# % %hoxcy%%l 2})’]e|p%§&1 )solﬁﬁttg O%?Q? B éxPECted

3- hydroxynet¢ry4185$8td®netho&?qgtnolllnneth@SS fisgm 0.25 ol ye@AndPeEfREm
ammnlumnltf@t £ ( pO my, 1 mmol) in a CH3CN H20 mixture (3 mM/1 m) is
stirred at roomt nperature for 40 mnutes. After addition of 5 m 15 of
H20 and 10 ml of safiskd et N&HOO3 solution, the nediumis extracted with
CH2C12 (6 x 30 m) jand ihe poIganicophases are dried over MBS03. After

evapor at| ng off t sol vent on arotary eva or at ar, the ex ct eg ui none
i s obtailRed in tht Foriifor (@PEBEdvin Dondefs: 268 11 dngy. 23@
Melting poinis= 189C 6.98 (d, 1H, J = 8.8 Hz), 7.18 (ddd H,

8.1, 8.4 and 1.5 Hz), 7.56 ({(dd, 1H, J = 8.4 and

1.5 Hz), 7.61 (ddd, 1H, J = 8.1 and 8.4 and 1.1 Hz),
7.94 (dd, 1H, J = 8.1 and 1.5 Hz}, 8.31 (d, 1H, J =
8

15 .8 Hz).
« 3¢ NMR (CDCls): 28.51, 54.73, 106.02, 115.22,
120.78, 122.50, 123.11, 125.70, 132.34, 134.24, 137.18,
140.05, 143.30, 148.21, 167.75, 180.88, 183.05, 201.41.
e IR (CHCl3): 1668, 1644 cm™
20

A-10 - Synthesis of 3-hydroxymethyl-6-(2-
acetylphenylamino)quinoline-5,8-~dione

(Intermediate Ajg)

25 a) — 3-Hydroxymethyl-5,8-dimethoxyquincline
A sclution of 1M LiAlH,/Et,0 (5 ml, 5 mmol) is added
dropwise and under nitrogen to a solution of ethyl 5,8-
dimethoxyquinoline-3-carboxylate (180 mg, 0.689 mmol)
in 60 ml of THF. The mixture is stirred at room
30 temperature for 15 hours and then poured into 13 ml of
1N NaOH and 40 ml of water. After extraction with CH,Cl,
(3 x 100 ml) and then drying of the organic phase over
MgSQ,, the extract is concentrated on a rotary
evaporator. The crude product obtained is purified by
35 flash chromatography (95/5 CH;Cl,/MeOH) to give the
expected product in the form of a brown powder (72 mg):
e Yield = 48%
e Melting point = 150°C



1H NVR (CDC13) 4.95 (s, 2H) , 7.06 (d, 1H, J = 10.2 Hz), 7.15 (d, 1H, J12FEB 2004
10.2 Hz), 8.43 (s, 1H), 9.03 25 (s, 1H 13C NMR (CDC13) : 62.03, 128. 86,

132. 26, 138.00, 139.11, 141.33, 146.58, 153.10, 183.12, 184.54. IR

(CHC13) : 3413, 1680, 1596 cm 1. 30 c) - Synthesis of

3- hydr oxymnet hyl - 6- ( 2- acet yl phenyl -- am no) quinoline--5, 8-dione

(I'ntermediate Aio) A solution of 2-am d@acetophenone (0.18 g, 1.33 nnDI)

i s added to a suspensi on of 3-hydroxynethylgylnollne- 5, 8-di one (0.22

1.16 ml) and cerifurithl oTb@R:)35 3095 ¢s. 2343 mfol00 | fs et BHhol 4(-46 m)

The reaction um ks, stinred at Hoam gegpgeat ur arkngss for 3
hour s. Afte§ concéﬁtr%tlgg gh al?otgry e%a ora?oreﬁfﬁg Qicrude prgduct

obt ai ned i sBpdirktied By 7 i ldratifon on= s?}+ 052(98ﬁ28@H2012/M@®$ t& give
t he expec;dg (% EB 2004 5 - 18 condensation product in the formof a
er

viol et po : Yield = 42% Meltin p0|nt = 258C _1H NWR

(DVBO- d6) : 2.67%( Cle)ﬂR ﬁCl?@l(d M3-TP= B.H0i) £35087 (29319473 = 5.5
Hz), 6.64 (§@61W); 12?1025(”11238H)6 713731 im 23@ S0 1214d. 61H, 119=28.,0 Hz),
8.35 (d, 1H J = Hz), d 2.0 HZ), 11.02 (s, 1H). 10

13C NMR (CDE43)41. 28 81, 60 08 106 52 120 96, 123.44, 126.14, 127.23,

131.52, 132.69, d3fr4%:pdB3. 93edA L. 7517148623, 1465 62n°'152. 81, 181. 62,
181. 84, 202.02. | R (CHC13) : 3440, 1690, 1661, 1640 cm1. 15 B -
Preparation of the intermedi ate products of formula 1[Il (Schene I1)

10 b) - 3-Hydroxymethyl-5,B-dimethoxyquinoline

A solution of 3-hydroxymethyl-5,8-dimethoxyquinoline
(55 mg, 0.25 mmel) and cerium ammonium nitrate (550 mg,
1 mmol) in a CH3CN/H,0 mixture (3 ml/1 ml) is stirred at
room temperature for 40 minutes. After addition of 3 ml
15 of H:0 and 10 ml of saturated NaHCO; solution, the
medium is extracted with CH,Cl: (6 x 30 ml) and the
organic phases are dried cver MgS0O;. After evaporating
off the solvent on a rotary evaporator, the expected
quinone is obtained in the form of a brown powder
20 (11 mg):
e Yield = 22%
e Melting point = 150°C
e 'H NMR (CDCl;): 4.95 (s, 28}, 7.06 (d, 1B, J =
10.2 Hz), 7.15 (4, iH, J = 10.2 Hz), 8.43 (s, 1H), 9.03
25 (s, 1H).
e 3¢ NMR (CDCli;): 62.03, 128.86, 132.26, 138.00,
139.11, 141.33, 146.58, 153.10, 183.12, 184.354.
e IR (CHCli): 3413, 1680, 1596 cm'.

30 ¢) - Synthesis of 3-hydroxymethyl-6-(2-acetylphenyl-
amino)quinoline-5,8-dione (Intermediate A;o)
A solution of 2-aminoacetophencne (0.18 g, 1.33 mmol)
is added to a suspension of 3-hydroxymethylquinoline-
5, 8-dione {0.22 g, 1.16 mmol) and cerium chloride

35 (0.6 g, 2.43 mmol) in ethanocl (40 ml). The reaction
medium is stirred at room temperature in darkness for 3
hours. After concentrating on a rotary evaporator, the
crude product obtained is purified by filtration on
silica (98/2 CH,Cl,/MeOH) to give the expected



B-1 - Synthesis of 9,11--dinethyl-1, 6-di azanapht hacene- 20 5, 12-di one 12 FEB 2004
(Internmediate Bl) (CRZ 8324) 1.9 m of sulfuric acid dissolved in 9.6 nm of
acetic acid are added slowy to a solution of tricyclic internediate A

(0.4 g, 1.3 mol) in 12 m of acetic acid. The reaction nmediumis refluxed
for 30 mnutes 25 and, after cooling, |s then poured into a beaker

containing crushed ice. The m xture Ts 1$eltralized mnth NH4CH and t hen
extracted 4 tinmes with dichloromethane. The org?nlc are géked over

MySO4 and t heRceBFapoPaL &rF° %t criidet B od " obtaihe ll S pUI‘PPI by 30
flash chronmapogsaghy on a columm of silica (95/5 CH2Cl12/MeCOH) to give
0. 325 g of the exp th& gcyclic conmpound. Yield = 86% 1H NNR (CDC13)
. 2.64 (s, 3FD 7.74 35 (dd, 1H, J = 7.6 and 4.8 Hz), 7.75
(dd, 1H J = 8. 4°aMlé11ti|.n@ ﬂ:ﬁint8~1258(‘.ird J=1.6 Hz), 8.33 (d, 1H, J 8.71
(dd, 1H, J = 2 and, 13 (d and 4. 8 Hz)>,y1 2 EEB 7004
- 19 B2 - Syntﬁe§{§88¥th%§?o 1%Zne % 3§)’ s (&t 28 g
di azanapht hacéngz5, 15-.diTone: { | hter ded a'ieS B23) Pr ép&datison Hektordi-A§ to the
process des rib apter tnicycd i crjint erne (0..289 g, 5
0.88 mml ), sUIﬁgplc ag?h E@ gnpf Saégt|§5a0|% gr+ d@a@eﬂfg Aft
purificationdby H.ash =ch cDrrEl'tzdgr aphy3 (984 5 IeHecioAve  Hol 0614 - 512
tetracycle (gs Qggalned Y|eId = 95% 10 1H NNR (CI(HS) . 3.25 (s, 3H)
7.76 (dd, 1H 'J7="8, and 4.8 Hz), 7.85 (dd, 1H, % %pd % 5&5 8. 33
(dd, 1 J = 2 Mz) Cg\NMB (bﬁDcl )] 28g81, 8)60." %8r71 &d,24H, 13
123.44, 126.14, 127.23, 131.52, 132.69, 134. 43, 138.91
141.75, 143.55, 146.62, 152.81, 181l.62, 181.84, 202.02.

e IR (CHCls): 3440, 1690, 1661, 1640 cm™ .

15
B - Preparation of the intermediate products of formula

III (Scheme II)

B-1 — Synthesis of 9,11-dimethyl-1, 6-diazanaphthacene-
20 5,12-dione (Intermediate B;) (CRL 8324)

1.9 ml of sulfuric acid dissolved in 9.6 ml of acetic

acid are added slowly to a solution of tricyclic

intermediate 2; (0.4 g, 1.3 mmol) in 12 ml of acetic

acid. The reaction medium is refluxed for 30 minutes
25 and, after cocoling, is then poured into a beaker

containing crushed ice. The mixture is neutralized with

NH,0OH and then extracted 4 times with dichloromethane.

The organic phases are dried over Mg30, and then

evaporated. The crude product obtained is purified by
30 flash chromatography on a column of silica (95/5

CH,C1,/MeOH) to give 0.325 g of the expected tetracyclic

compound.

e Yield = B6%
e« 'H NMR (CDCl3): 2.64 (s, 3H), 3.29 (s, 3H)

35 (dd, 18, J = 7.6 and 4.8 Hz), 7.75 (dd, 1H, J = 8.4

1.6 Hz), 8.12 (dd, J = 1.6 Hz), 8.33 (d, 1H, J = 8.4},

§.71 (dd, 1H, J = 2 and 7.6 Hz), 9.13 (dd, 1H, J = 2

and 4.8 Hz).



1.6 and 8 Hz), 9.15 (dd, 1H J = 1.6 and 4.8 Hz). 15 B-3 - Sy‘nt hesi s off 7 FEB 2004
9- benzyl am no- 11- et hyl -1, 6- di azanapht hacene-5, 12-di one (Internedi ate B3) .
Preparation according to the process described in chapter B-1: tricyclic
intermediate A3 (4 g, 10 mol ), sulfuric acid (15.1 m), acetic acid (92 +

75 m). 20 After work-up, 3.58 g of tetracycle are obtained. Yield = 98%

%H N2/R8(CH:ZD)Cl3) :293(33 (iH 3IJ—|) , 4.527 (él , 4.86 (t, 1H), 7.06 (d, 1H,

= =9 =7.43
(dd, 1H, J %~ %5—458n§h8585H9f 98C%é°6& ﬁ%4méﬁﬁy¥)%a , 8(g§ ?gé IHTl J =

1.6 and 8 Hz), 9499:z&ddphiHacéne-b. A 23k ched Mteﬁeﬁla&/rﬂﬁem s of
8-brono-11-net hyl -1, 6- d| azanapht hacene- 5, 12- di one %I n qb Le B4) 30

Pr epar at i onPAEEBFALHG oatcﬁé’rg]r%ss UesThF bed™ By<= ér ac Li ebi gs Ann.
((j:hem 19gg,hcgg tagG @:jﬁ - Qwitdhesliisc of 19té|rnetih3alt&m nd: 11- (rﬁiet%ﬁl 4, 6-
i azanap cepe i one. (| ntermediate B repar ac ng to
the process dggcﬂ“ﬁ’ 'in SB%%{BF&F B-17*%nt et hedi afe’ trlai%/éc (rahAS%((E(rjlq*mgg

2. ZZ mol ), (gukf 13][ Scmagi.d (3.BftkYy, acepurifictationo + Ty m ). fArlsdy

wor k- up, Q tetr Y/ t 2 0 d = 93%
1H NVR (CDCC%§%ma§offaP ﬁ?hgﬁ gﬁﬂ?p/®%$§g 3?6%E§%d§@1§€#?%§g$§§rt), i
7.51 (dd, 1Hs dbta3n2dand 9.2 Hz), 7.71 (dd in, J =8 and 4.4 Hz), 8.26

(d, 1H, J 5 9 . 8_ dd, 1H, J = . 6 and 8 FE 9 09 (dd, 1H, J =
1.6 and 4.4 Hz) ?%)ald &e& s of 9- rret hoxy-11- nmet ) (
di azanalpht hacene’5 ' B MR oh@D@lﬁter%e%fP at e $%¥ f107PF'épéFiQt’i gﬁl'agco:raei ng to

the process_d@sqrigbed,iny gs (4da, 18, J = 8.8 and 2 Hz), 8.33 (dd,
18, J = 2 Hz), 8.38 (d, 1H, J = 8.8), 8.71 (dd, 1H, J =
1.6 and 8 Hz), 9.15 (dd, 1H, J = 1.6 and 4.8 Hz).

15 B-3 - Synthesis of 9-benzylamino-1l-methyl-1,6-
diazanaphthacene-5,12-dicne (Intermediate Bj)
Preparation according to the process described in
chapter B-1: tricyclic intermediate Az (4 g, 10 mmol},
sulfuric acid (15.1 ml), acetic acid (82 + 75 ml}.
20 After work-up, 3.58 g of tetracycle are obtained.
e Yield = 98% '
e !H NMR (CDClis): 3.09 (s, 3H), 4.52 (4, 2H), 4.86
(t, 1H), 7.06 (d, 1H, J = 2.8 Hz), 7.29 (dd, 14, J =
9.2 and 2.8 Hz), 7.3-7.43 (m, 5#), 7.71 (dd, 1H, J
25 4.8 and 8 Hz), 8.20 (d, 1H, J = 9.8 Hz), 8.69 (dd, 1H,
J =1.6 and 8 Hz)}, 9.09 (dd, 1H, J = 1.6 and 4.8 Hz).

B-4 - Synthesis of 8-bromoc-1ll-methyl-1, 6-
diazanaphthacene-5,12-dione (Intermediate B;)
30 Preparation accerding to the process described by
F. Bracher, Liebigs Ann. Chem. 1990, 205-206.

B-5 - Synthesis of 9-dimethylamino-1l-methyl-1, 6~
diazanaphthacene-5,12-dione (Intermediate Bs)

35 Preparation according to the process described 1in
chapter B-1: intermediate tricycle As (0.76 g,
2.27 mmol), sulfuric acid {3.5 ml}, acetic acid
(20 + 18 ml). After work-up, 0.67 g of tetracycle is

obtained.



chapter B-1: intermediate tricycle A6 (4.25 g, 13.18 mmol), sulfuric audEB 2004
(20 mM), acetic acid (110 + 100 m ). The product obtained by flash

chromat ography (100/3 CH2C12/ MeOH) is washed with ethyl 15 ether to give

2.9 g of tetracycle. Yield = 72% 1H NWR (CDC13) : 3.25 (s, 3H), 4.02 (s,

3H), 7.49 (d, 1H, J = 3.3 Hz), 7.56 (dg¢, 1H J 3.3 and 9.3 Hz), 7.74

(dd, 1H, J 8.3 and 4.3 Hz), 8.34 (d, 1H, J:2093Hz), 8.71 (dd, 1H, J

= 2.5 and 8. 3 Hz), v9e1d Cddzy 1H, J = 2.5 and 4.3 Hz) B-7 - Synthesis of

4 (2- acetylanlllnoé 11- et hyl -1, 6- di azanapht hacene-5, 12-di one

(I nternediate B7p 25 FURL m’,_i)a Pr 8paratiison Hor i Y 16t &) pr obdlh

described ing chaptef B-i: 2'@£?fn’¢d51ﬂt gd&“ gucle A73(L and.8% mmwl),
sul furic aci d 3.5 mM), acetic acid The product oht ai ned by flash

chr omat ogr aghy (1(()@758 3gi cHgcr2/ ﬁb@'ﬁ’dl 4 vf?aé'}?e)d wltRbet k1 étfher Jt 5 gi ve
0.6 g ofs tetpagygl, ea I tt@dfqmqﬁ Aan; orapga Bowder 5. 0¥ elddi,= 188%J 1H NWVR
(CDC13):259(S 25(s 3H , 7.29 (ddd, iH J =7.2 and 7.2
and 1.2 Hz) = 7 §‘7a(”61 |4 HJZ 35 6 Hz), 7.54 (ddd, 1H, J = 6.8 and 6.8 and
1.6 Hz), 7.59 (d, 1H, J = 6.8 Hz), 7.74 (dd, 1H, J = 7.2 and 1.2 Hz), 7.76

I(—|(zj;j: éﬁhsj(ﬁ %1H ?”é;]"f gfsggﬁfaﬁ%‘”‘}iﬁffés%‘?ﬁ%]z §8 o (d AP
2004 - 21 B-8 - Swudaﬂaphtﬁaabnaﬂ&uﬁ@bdhdnenmﬁmﬂenmeﬁy$te Bd
o azanapt asens g clecdlal g gkt e, o) PLegsial Lan aegiel i Lo Lhe
3.04 ml), chelpfte c a?mld: (4.151trﬂr)mecamac dcideycle  Ae (4.25 g,
13.18 mmol), sulfuric acid (20 ml), acetic acid
(110 + 100 ml). The product obtained by flash
chromatography (100/3 CHpCl,/MeCH) 1s washed with ethyl
15 ether to give 2.9 g of tetracycle.
e Yield = 72%
e 'H NMR (CDCl3): 3.25 (s, 3H), 4.02 (s, 3H), 7.49
(d, 1H, J = 3.3 Hz), 7.56 (dd, 1H, J = 3.3 and 9.3 Hz),
7.74 (ad, 1H, J = B.3 and 4.3 Hz), 8.34 (d, 1H, J =
20 9.3 Hz), 8.71 (dd, 1H, J = 2.5 and 8.3 Hz), 9.12 (dd,
1H, J = 2.5 and 4.3 Hz).

B-7 - Synthesis of 4-(2-acetylanilino)-~ll-methyl-1,6-
diazanaphthacene-5,12-dicone (Intermediate B,)
25 (CRL 8332)
Preparation according to the process described in
chapter B-1: intermediate tricycle A, (1 g, 2.3> mmol),
sulfuric acid (3.5 ml), acetic acid (18 ml). The
product obtained by flash chromatography (100/3
30 CH;Cl,/MeOH) is washed with ethyl ether to give 0.6 g of
tetracycle in the form of an orange powder.
e Yield = 63%
e 'H NMR (CDCls): 2.59 (s, 3H), 3.25 (s, 3H), 7.29
(ddd, 1H, J = 7.2 and 7.2 and 1.2 Hz)}, 7.37 (d, 1H, J =
35 6 Hz), 7.54 (ddd, 1H, J = 6.8 and 6.8 and 1.6 Hz), 7.59
(d, 1H, J = 6.8 Hz), 7.74 (dd, 1H, J = 7.2 and 1.2 Hz},
7.76 (dd, 1H, J 6.8 and 1.6 Hz), 7.87-7.918 (m, Z2H),
8.34 (d, 1H, J = 8.4 Hz), 8.43 (d, 1H, J = _8.4 Hz),
8.54 (d, 1H, 6 Hz), 12.5 (s, 1H).



(27 + 23 mM). The product obtained by flash chromatography (100/3 12 FEB 2004
CH2C12/ MeOH) is washed with ethyl ether to give 0.76 g of tetracycle in
the formof a vyellow powder. 10 Yield = 65% 1H NWVR (CDC13) : 3.21 (s,
3H), 4.10 (s, 3H), 7.18 (d, 1H, J =6 Hz), 7.96 (dd, 1H, J = 8.8 and 2
Hz), 8.27 (d, 1H, J = 8.8 Hz), 8.47 ( 1H J =2 Hz), 8.89 (d, 1H, J =6
Hz). 15 B-9 - Synthesis of 2-nethoxy-11-nethyl-1, 6-

di azanapht hacene- -0l n L at eqE sok ut i £ 12<met hoxy- 6- ( 2-
acetyl phenyf%?néﬂlnoi | n%%-éé,%%%ég%o?g%}(%@b % JE‘?%%%E)’ 6i n an acetic
aci d/ sul furic acidi3dsnaphtiasenetd212-dipnes (hehecnedi ag@CPsbr 45 ni nut es.
After cooli ctl LUM kS posred rrg% ' m xture
(200 M) and t e#-tﬁtafs%?i e%(??%f%ghg V\Il!ttah %}&Bﬁ_ an %xr?éa%%%fﬁme?h iC(glt.llcm (3
X 200 m). THERKYEn 26 phasescapeddzied oVBiCKEER4 afd t héh-édngentrated

on a rotarys eyapgreior . Eha grude preduct qbtaiped, i s apaekki edzbyg
filtration on silica (CHC13) to give the expected tetrac;léi:l e in the form

of a bei ge-ctd bried?3 gbider (8he3 g)Prodpcty elPt2iprg Mebi ng poRRE = 260C
1H NWVR ( CDCl)rchaXodSap (18028 C3,c8HMedH14is(daskdd Ja th 8ethyl 7.79
(ddd, 1H J=8.6 84 and 1.2 Hz), 7.91 (ddd, ,1H J =84, 8.6 and 1.2
Hz), 8.38 35tRE iR 9rve gUs’4nd 10D Hofro8YE6S( ! IAS JTXB. ALand 1.2
Hz), 8.58 (dyelllbw JoswdeB. Hz). 13C NMR (CDC13) : 16.63, 54.76, 117.29,
125. 29, | 125.50,.1§§§g%3=;%%%$2, 129.75, 132.37, 132.57., 138.12, 147.73,
148. 63, 1949. 69, 15758 f67°F7, 181.10, 183.55. - 22

e 'H NMR (CDCls): 3.21 (s, 3H), 4.10 (s, 3H), 7.18

(¢, 1B, J = 6 Hz), 7.96 (dd, 1H, J = 8.8 and 2 Hz},
8.27 (d, 1H, J = 8.8 Hz), 8.47 (d, 1H, J = 2 Hz), 8.89
(d, 13, J = 6 Hz}.

15
B-9 - Synthesis of 2-methoxy-ll-methyl-1,6-
diazanaphthacene-5,12-dione {Intermediate B;)
A solution of Z2-methoxy-6- (2~
acetylphenylaminec)gquinoline-5, 8-dione {(0.34 g,
20 1.1 mmol) in an acetic acid/sulfuric acid mixture

(25 mol/2.7 ml) is heated at 90°C for 45 minutes. After
cooling, the reaction medium is poured into a water/ice
mixture (200 ml) and then bkasified to pH B with K;COs
and extracted with CHCls (3 x 200 ml). The organic
25 phases are dried over MgS80, and then concentrated on a
rotary evaporator. The c¢rude product obtained is
purified by filtration on silica (CHCli) to give the
expected tetracycle 1in the form of a beige-colored
powder (0.23 g}:
30 e Yield = 71%
* Melting point = 260°C
» 'H NMR (CDCls3): 3.32 (s, 3H), 4.23 (s, 3H), 7.14
(d, 14, J = 8.8 Hz), 7.79 (ddd, 1H, J = 8.6, 8.4 and
1.2 Hz), 7.91 (ddd, 1H, J = 8.4, 8.6 and 1.2 Hz), 8.38
35 (dd, 1H, J = 8.6 and 1.2 Hz), 8.46 (dd, 1H, J = 8.4 and
i.2 Hz), 8.58 (d, 1H, J = 8.8 Hz).
» c NMR (CDCl3): 16.63, 54.76, 117.29, 125.29,
125.50, 125.64, 129.62, 12%9.75, 132.37, 132.57, 138.12,
147.73, 148.63, 149.69, 152.28, 167.77, 181.10, 183.55.



IR CHC13) : 1683, 1599 cm1 B-10 - Synthesis of 17 FEB 200
3-acet oxynet hyl - 11-net hyl -1, 6- di azanapht hacene-5, 12-di one (I nternedi ate

Bl.o) 5 A solution of 3-hydroxynethyl -6-(2-acetyl phenyl anm no) -

qui nol i ne-5, 8-dione (internediate A10) , (0.248 g, 0.77 mmol) in an acetic
acid/sulfuric acid mxture (16 m /1.3 ) _is heated at 90C for 2 hours 30

m nutes. After cooling, the reaction nmedrumis 10 poured into a water/ice

mxture (15 nm) an Ft&hei\;_“;(lb?mfllrﬁe;f3 Bcg-é 9 \Amth Na2CO3. The nediumis then

extracted with CH2 e orgam c phases are dried over
MySO4 and then concentrated on a rotary evaporator. The crude product

bt d f L 2 Cl 2/ Me t
0Tve the | fBert ed CORBBURACI At ReTormr gl d K oun Hontdr (021 ). vield

85% Melting poqimz&nanbtjaagensﬂsNm-éms)(lntzrmde§tes o) 3,30 (s,

3 53 g d ddd.
1::'? 3oL 1(§6 sg;"%.tﬂ:d cm' '@_‘zdﬂ-’}g]&o%%rrget]%iﬁ oo @%gyip%ﬂXlnggo) ¢ (dd

1H, J = 8.1 @abnalinepy, 8- Qleee(d (mt%rmeaélazt%) Aglog (df01 ng" 2.2

Hz) . 25 13G NMR &BCL3) 1n 16206, 220:1d, £2:8Psul2dr8d, ad24. 9ﬁ1x129e06
129. 18, 129. 29 13%170 132.18, 134. 06, 136. 09 $ 86, 147. 149. 01,

7
152. 19, 154. 866 Mp4l72 mlhgo B8, 1892889 |&( 3950, ?72%‘”.?692
cml1l 30 C - Ryeparatéon ohftbe i rtoenliediat &hey odted st D6n f omeddam | Lba

ere ) e Al SRUEE' 5 Ol TR NPy DRNE v | e <

di met hoxyanibapef{é8 gro65pHNS| ) wicbpp&a-€0; 9t Thy, @e@Dum 1s then
extracted with CH,Cl, (3 x 150 ml). The organic phases
are dried over MgS0O,; and then concentrated on a rotary
evaporator. The crude product obtained is purified by

15 filtration through silica (98/2 CH:Cl;/MeCH) to give the
expected compound in the form of a brown powder
(0.21 g}.

* Yield = 85%
e Melting point = 210°C

20 e !B NMR (CDClz): 2.18 (s, 3H), 3.30 (s, 3H), 5.31
(s, 2H), 7.78 (ddd, 1H, J = 1.1, 6.8 and 8.1 Hz), 7.92
(ddd, 1H, J = 1.1, 6.8 and 8.1 Hz), 8.37 (dd, 1H, J =
8.1 and 1.1 Hz), 8.43 (dd, 14, J = 8.1 and 1.1 Hz),
8.66 (d, 1H, J = 2.2 Hz), 9.09 (d, 1H, J = 2.2 Hz).

25 e 3¢ NMR (CDCl3): 16.06, 20.11, 62.06, 124.81,
124.91, 129.06, 129.18, 129.29, 131.70, 132.18, 134.06,
136.09, 146.86, 147.97, 149.01, 152.19, 154.30, 169.72,
180.96, 182.34.

e IR (CHCls): 3420, 1746, 1692 cm’}

30

C - Preparation of the intermediate products of formula
IXIIa (Scheme II)

35 1) Synthesis of N-(2,5-dimethoxyphenyl)anthranilic
acid (Compound 4)
A mixture of 2-chlorobenzoic acid (9.2 g, 60 mmol},
dimethoxyaniline (10 g, 65 mmol), copper (0.9¢ g), Cux0
(0.96 g) and K;COs (10.4 g) in 120 ml of diglyme 1is



(0.96 g) an
overni ght.

basified w
filtered through silica and the ether phase is renoved. 5 The aqueous phase
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After dryin
evapor at or,
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d K2C33 (10.4 g) in 120 m of diglyme is - 23 refluxed
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After evaporating off the solvent, the reaction nmediumis

th IN sodium hydroxide. Ether is added and the nediumis
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g over MgSO4 and evaporati 5 off the solvent on a rotary
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a yellow s

15
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25

30

35

1t9ftW%Be&H¥ lbaﬁlﬁﬂgﬁdtéﬂgbfrfﬂﬂxéy&@ LB el kiipreited

100 n1 After drying over sol vent is evapor

FQP?eéﬁéﬁdﬁékoPr?BucﬁlV@”tﬁ@eex%%ﬁfed’de?|v¥ﬁ%%%W|ﬁK% i
Qhisds( 3949 g). Yield = 75%

e Yield = 89%

e Melting point = 138°C

e 'H NMR (CDCls): 3.77 (s, 3H), 3.85 (s, 3H), 6.57
(dd, 1H, J = 8.8 and 2.9 Hz), 6.77 (ddd, 1H, J = 1.9
and 7.5 Hz), 6.87 (d, 1H, J = 9.2 Hz), 7.04 (d, 1H, J =
2.9 BRz), 7.3 to 7.4 (m, 2H}, 9.35 (broad s, 1lH)

e 3¢ NMR (CDCls): 55.76, 56.45, 107.30, 107.7%,
112.00, 112.26, 114.70, 117.53, 130.78, 132.60, 134.09,
145.98, 147.71, 153.75, 172.95

e IR (CHCl;}: 3327, 1685 cm™

2) Synthesis of 2-(2,5-dimethoxyphenylaminoc) aceto-
phenone {Compound 5)
16 ml of MelLi (1.4 M/Et,0) are added at 0°C and under N
to a mixture of N-(2,5-dimethoxyphenyl)anthranilic acid
(2 g, 73 mmol) in 14 ml of THF. After raising the
temperature, the medium is refluxed for 2 hours, 100 ml
of water are then added and the mixture is extracted
with ether (3 x 100 ml). After drying over MgS04, the
solvent is evaporated off on a rotary evaporator to
give the expected derivative in the form of a yellow
solid (1.49 g}.

e Yield = 75%

e Melting point = 79°C

e 'H NMR (CDCls3): 2.64 (s, 3H), 3.76 (s, 3H), 3.84
(s, 3H), 6€.55 ({dd, 1H, J = 8.8 and 2.9 Hz), 6.73 (dd,
1H, J = 1.4 and 7.5 Hz), 6.85 (d, 14, J = 8.8 4z), 7.04

30 mnth
at ed
or m of



35 Melting point 79C 1H NWMR (CDC13) 2
(s, 3H), 6.55 (dd, 1H, J = 8.8 and 2.9 Hz
Hz), 6.85 (d, 1H, J = 8.8 'z),
Hz), 7.3 to 7.4 (m 2H), 7.81 (dd, 1H,
1H). 13C NMR (CDC13) 48.15, 55.73, 56.
116.84, 120.09, 130.68, 132.42, 5 134.
| R (CHC13) 350, 1642 ¢m.1 3) Synthesis
( Compound 6)(‘%0 Wi St o & GF }’2?2’('2,2'-?&%%
(1.3 g, 48 e )1 andcapodl yphospherle. acidr

1 hour. Afhfé&ﬁ%h:{]%%’grdggg%

J

100C for
[ ]
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crude preduct i | §q PUy L EI gd fi
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3.96 (s, 3H), 4.09 (s, 3H), 6.68 (d, 1H,
8.4 Hz), 7.54 (m 1H), 7.73 (m 1H), 8.32
= 8.8 Hz) 25) "C hesxg3): 19£78, 55
124.28, 125. @om &%) 129. 44, 130. 81,
151.45 IR (CHCL3) : 1685, 166
9- net hyFdcr i MEEUES) die (4o
1, 4- di met hoxyr 93 negt hylegembne ( 26id1y, pol
133 mmol) is heated at 100°C
of 50 ml of water,
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(3 x 100 ml).
coff the solivent,
by

expected tricyclic

15

filtration through sili
form of a brown-orange solid.
.136°C
3.36
J
7.73
8.8 Hz

17.7

20 e Melting point
'H NMR (CDClj) :
(s, 3H), 6.68 (4, 1H,
8.4 Bz), 7.54 (m, 1H),
8.4), 8.36 (d, 1H, J
e 3¢ NMR (CDCl3):
105.18, 120.25, 124.28,
142.45, 144.23, 147.21,

e TR (CHClj;): 1685,

25

149.4
1661
30 4)
A
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Synthesis of 9-methylacr
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solution
cerium
in a CHzClz/HzO m

stirred at 0°C for 20 minutes.

35
left
(3 x 3 ml).
After
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7.041 2 F E B 2004 -

After drying over MgSO,
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3. BhEB 2004
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0.079 mml ) and ceriumamoniumnitrate (196 ng, 0.357 nmmol) in a 12 FEB 2004
CH2C12/H20 m xture (0.5 mM/0.25 mM) is stirred at OC for 20 m nutes. After
adding 1.4 m of 35 H2O and 0.4 m of saturated NaHCO3 sol ution, the nmedium
is left stirring and is then extracted wwth CH2C12 (3 x 3 m). The organic
phases are dried over MyS09. After gvggor_ati ng off the solvent on 3 rotary

o

12 FEB 2004 - 25 evaporator the expeCted quinone is obtained in the form

of a brown ovvder 15 % | tHeng s poi 6 5 H NVR
(CDC13) 3. 23" k%3 'qub ﬁ%? P Lol ? B N aiﬁéglag’JtE%lo 3
Hz), 7.78 (ﬂdrmle bro&nSpawdES S1lfz)mg)7. 91 (dd 1H, 8.5 and 8.5 Hz),
8.32 (d, 1H, J —gg%d =.gg&(d 1H, J = 8.5 Hz). 13C NWR (CDC13) 15. 87,

124. 40, 125.41, 12 129. 61, 132.32, 132.52, 137.88, 141.61, 147.05,
148.23, 151.23, *188l48ng 186169 =I R R6ACE3) : 1701, 1661 cm1 15 D -

Prepar atd on of thelhnﬁqﬁnq@])@tlg)pr ogduct s (of f3@1r)rrul-a ogVad(SclherrEJII) D1 -
Synthesi's of 6-nethyl-1, 11-di azanapht hacene- 12-dio e nmedi ate D1)
20 A sol uti &f-8f Hg)met7h>1I8ac(rqrd|]rfér- 19 45di*dné 200 ng,’ 0 ﬂim g’

acrol ei n-N, p- i netdhybhydgazong (96 @, Q;{9848 ok hdarsd 5ac3et;c anipdride (1
m) in 20 m of CH2Cl2 is stirr d u der NZJnat tenperature for 30
mnutes. Aft8r é8mcenfr &g tghé1 sdl%entts ni?[ﬂﬁ Si's 25 purified by

fi ![trati f)n tlhrough 8¢ e ((CH2CL?) tlQS EF’B,CO\Iem uhe adtht4dbn prEdWwE, that is
not conpl et romatj c.. A this.c o] d qf,410% Pd/ C
(20 o) n 428 €3 "totscie bt bl O 3bTh AL el APt er 26- 20
concentrating)l.tl3e amBadd3pr aduwcts obt ai ned i s

e IR (CHCls): 1701, 1661 cm’}

15 D - Preparation of the intermediate products of formula
Iva (Scheme II)

D-1 - Synthesis of 6-methyl-1,l1l-diazanaphthacene-
5,12-dione (Intermediate D)

20 A solution of 9-methylacridine-1, 4-dione (200 mg,
0.896 mmol), acrolein-N,N-dimethylhydrazone {96 mg,
0.984 mmol) and acetic anhydride (1 ml) in 20 ml of
CH,Cl, is stirred under N; at room temperature for 30
minutes. After concentrating the sclvent, the medium is

25 purified by filtration through silica (CHxCl:) to
recover the addition product that is not completely
aromatic. A suspension of this compound and of 10% Pd/C
(20 mg) in 4 ml of toluene is refluxed for 30 minutes.
After concentrating, the crude product obtained 1is

30 purified by flash chromatography on silica (388/2
CH,Cl,/MeOH) to give the expected tetracycle in the form
of a beige-colcred powder (23 mg).

e Yield = 13% _
« H NMR (CDCl3): 3.32 (s, 3H), 7.78-7.83 (m, 2H),

.95 (ddd, 1iH, J = 8.4, 7.7 and 1.5 Bz), 8.39 (dd, 1H,

=8.8 and 1.5 Hz), 8.51 (dd, 1H, J = 7.7 and 1.5 Hz),

.68 {dd, 1H, J = 8.1 and 1.9 Hz}, 9.16 {(dd, 1lH, J =

4.8 and 1.9 Hz}

35

w O I



30 purified by flash chromat ography on silica (98/2 CH2Cl12/MeOH) to give
the expected tetracycle in the form of a beige-col ored powder (23 ng).
Yield = 13% 1H NWR (CDC13) : 3.32 (s, 3H), 7.78-7.83 (m 2H), 35 7.95
(ddd, 1H, J =8.4, 7.7 and 1.5 Hz), 8.39 (dd, 1H, J=8.8 and 1.5 Hz), 8.51
(dd, 1H, J = 7.7 and 1.5 Hz), 8.68 (dd, 1H J = 8.1 and 1.9 Hz), 9.16 (dd,
1H J = 4.8 and 1.9 Hz) - 26 - 3C NNR@éDC13) ; 16. 67, 124. 59, 125. 44, 128. 39,
129. 76, 129. 89, 132. 25, 132. 54, 132. 88, 135. 93, 148. 00

148. 59, 148. 73, 15%. 45; MH4R 31CP§A81, 1B  FRA¢ eher 22 41%03128663'cm 5 D 2

E Synthegsi§29f7§;”@Q@Q%ﬁjﬁﬂﬂﬁﬁbéﬁﬁ%ﬂﬂc5ﬂiaZ@Ii@@htmaﬁeee;5lﬂ8=@mone

I nternmedi ate D2 3- Met hoxy-6-net hyl -1, 11- di azanapht hacene-5, 12-dione is
pr epar ed acé&?df’ég ﬂégt-ﬁérpﬁé@edéreléé’s@rli'bgﬁ _%4,[;]11&{]43_1 starting with a
sol ution of 9-nethykagehdiner 1y Ao 3l onge3 (&empound 7) (200 ng, 0.896

mol ), 2- met hoxy- 2- propenal - di met hyl hydrazone (126 ng, 0.984 mmol) and
acetic <anhydride (1 ml) in 20 m of CH2Cl2 . 15 EXAMPLE 1

5- Met hyl - - 9hkgui nof4, 3, 8yehkdsig] phevdnt hr B-matRonge 6-mERDY8323)1 1A
solution of the interped ate_tetragycle 1 . 3.47 | ) and of

di net hyl forﬁﬁﬁ?ﬁﬁaaﬁég%’ﬁngéét'g}?” % %éﬁ%&arﬁeno%q in7m of DVF is
refluxed fog-feRBuky-A-neft hedapgnat-idig: d=maphyuesssnearinold v @i or iide (2. 77
g, 52 nmmol) and 50 m_of ethanol are added. The_ rgacti. L UmR_i-S

ref | uxed agQFﬁpiaWdBOa‘?ﬁ‘?ﬁéje%g Pt er'e eB]é%%?g t gd%%’fmltl%e%asrg f\}e?t Bt he
crude griodugtairsihgken 26 ap siol wwdtcer @hd%exerhyledrd dineed idione

di chl or omet hane . The -Ar 0pfl ¢ RPASES 586Crbh $920H8E HMHSOL- % e -
dimethylhydrazone (12¢ mg, 0.984 mmol) and acetic
anhydride (1 ml) in 20 ml of CHCl;.

15 EXAMPLE 1
5-Methyl-9H-quino[4,3,2-de] [1,10])phenanthrolin-9-one
(CRL 8323)
A solution of the intermediate tetracycle B: (1 g,
3.47 mmol) and of dimethylformamide diethyl acetal
20 (2 ml, 10.41 mmol) in 7 ml of DMF is refluxed for 1
hour. After evaporating to dryness, ammonium chloride
(2.77 g, 52 mmol} and 50 ml of ethanol are added. The
reaction medium is refluxed again for 30 minutes. After
evaporating off the solvent, the crude product is taken
25 up in water and extracted 4 times with dichloromethane.
The organic phases are dried over MgSQO, and then
evaporated. After recrystallization from 125 ml of
methanol, 0.7 g of the expected compound CRL 8323 is
obtained in the form of a mustard-yellow solid.
30 e Yield = 67%
e Melting point = 200°C
e 'H NMR (CDCls): 2.69 (s, 3H), 7.65 (dd, 1H, J = 8
and 4.8 Hz), 7.81 (dd, 1H, J = 8 and 1.2 Hz), 8.44 (d,
1H, J = 1.2 Hz), 8.49 (4, 1H, J = 8 Hz), 8.50 (d, 1H, J
35 = 5.6 Hz), 8.78 (dd, 1H, J = 2 and 8 Hz), 9.15 (dd, 1H,
J = 4.8 and 2 Hz), 9.24 (d, 1K, J = 5.6 Hz}
e 3¢ NMR (CDCl;): 22.06, 116.54, 117.87, 122.15,
123.12, 125.24, 128.74, 132.58, 133.47, 136.2%5, 137.19,



evaporated. After recrystallization from125 m of nethanol, 0.7 g of {??FH 2004
expected conpound CRL 8323 is obtained in the formof a nustard-yell ow
solid. 30 Yield = 67% Mlting point = 200C 1H NWR (CDC13) : 2.69 (s, 3H)
, 7.65 (dd, 1H, J =8 and 4.8 Hz), 7.81 (dd, 1H, J = 8 and 1.2 Hz), 8.44
(d, 1H, J =1.2 Hz), 8.49 (d, 1H J =8 Hz), 8.50 (d, 1H, 3 35 = 5.6 Hz),
8.78 (dd, 1H, 3 = 2 and 8 Hz), 9.15 ¢ddy 3H, J = 4.8 and 2 Hz), 9.24 (d,
IH J = 5.6 Hz) 13C NWR (CDC13): 22.06, 116.54, 117.87, 122.15, 123.12,
125. 24, 128344, 6332138, 8833.144,. 1956. 26 . 1637. 199 .31 7 FER.2004155275,141. 63,
143. 88, 144.7%, 49.16, 149.31, 152.09, 155.15, 181.53 WMs (mz) : 297
(17.6), 2961? 45 ), 268 (25.4), 149 (50.3) 5 EXAMPLE 2

5- Chl or o- 9H qui ne[ 4153, 2mde] | 1,2200] phenass hr ddé- 93éna) , (CRS 830%L). 4),
Preparation gﬁcorgi Sg to the process described in 10 Exanple 1, starting
with the int&Pmédra tetracycle B2 (0.25 g, 0.81 mmol ) and

di met hyl§ or mam de diethyl acetal (1.5 m, 875 mmol) in DMV (4.5 m).

Anmoni um CM&Z}.QS g, 55 mml), ethanol (50 m). After purification
by flash ch hy (98/2 CH2C12/ MeCH), 15 60 ng of the expected

conpound CRE-8BQbrar®Holguanodd ,i3n 2-tded [lol]ghepardinnd igoidwne Yiel d = 23%
Mel ting poi é z %389 1H NWVR (CDC13): 7.68 (dd, 1H, J = 8.4 and 20 4. 8

Hz) , 7.94 ? 5%, ' j =8. 8and 2 Hz) , 8.4 6 (d, 1H J =5.6 Hz), 8.55
(d, 1H, J =P8efakz)lio®. 6ZclardilMg J t© the process described 1in

10 Example 1, starting with the intermediate tetracycle B;
(0.25 g, 0.81 mmol) and dimethylformamide diethyl
acetal (1.5 ml, 8.75 mmol) in DMF (4.5 ml). Ammonium
chloride (2.95 g, 55 mmol), ethanol (50 ml). After
purification by flash chromatography (98/2 CH.Cl./MeCR},

15 60 mg of the expected compound CRL 8301 are obtained in
the form of a yellow solid.

e Yield = 23%
e Melting point = 200°C
e 'H NMR (CDCly): 7.68 (dd, 1H, J = 8.4 and

.8 Hz), 7.94 (dd, 1H, J = 8.8 and 2 Hz), 8.46 (d, 1H,

= 5.6 Hz), 8.55 (4, 1H, J = 8.8 Hz), 8.63 (d, 1H, J =

Hz), 8.79 (dd, 1H, J = 2 and 8.4 Hz), 9.18 (dd, 1H, J

4,8 and 2 Hz), ©.30 (d, 1H, J = 5.6 Hz)

s 3¢ NMR (CDCls): 117.07, 118.46, 122.98, 124.82,

25 126.12, 129.34, 133.02, 134.81, 137.00, 137.42, 137.79,
144.45, 146.35, 150.24, 150.45, 152.55, 156.02, 181.9

e MS (m/z): 319 (43), 317 (100), 281 (14.5), 290
(18), 289 (100).

20

N g e

30 EXAMPLE 3
5- (Benzylamino)-9H-quino([4,3,2-de]l {1,10)phenanthrolin-9-one
(CRL 8241)
Preparation according to the process described in_
Example 1, starting with the intermediate tetracycle Bj
35 (3.58 g, 9.45 mmol) and dimethylformamide diethyl
acetal (5.7 ml, 33.26 mmol}) in DMF (19 ml). Ammonium
chloride (2.95 g, 55 mmol), ethanol (50 ml). After
purification by flash chromatography (96/4 CHCl,;/MeCH},



2 Hz), 8.79 (dd, 1H, J = 2 and 8.4 Hz), 9.18 (dd, 1H, J 4.8 and 2 Hz)!,2 FEB 2004
9.30 (d, 1H, J = 5.6 Hz) 13C NMR (CDC13): 117.07, 118.46, 122.98, 124.82,
25 126.12, 129.34, 133.02, 134.81, 137.00, 137.42, 137.79, 144.45, 146. 35,
150. 24, 150.45, 152.55, 156.02, 181.9 M (mfz) : 319 (43), 317 (100), 291
(14.5), 290 (18), 289 (100). 30 EXAMPLE 3
5- (Benzyl am no) - 9H qui no[ 4, 3, 2-de] [ 17 10Bphenant hrol i n-9-one (CRL 8241)
Preparation according to the process described in Exanple 1, starting with
t he i ntermedli gt eft ettreacygpecBad 3®rEdnHRi gCRD. 8B4imeaire amtained in
di met hyl f or mam de_di ethyl acet al YA .26 mol) in DWF (19 m).
Amoni um 8%? r %Em(%%Qé U}n§5cﬁ%%%fé gpﬁ&%%r (50 m). After purification
by flash chronmategtiagphy £965% CH2C12/ MeOH), ‘1 2 FEB 2004 - 28 2 g of the
expect ed corrpoundg\%;Lt 8241 are, obt ?Ege in the formof a w ne-colored

0 =

powder. Yield = P t PR Boi n 19C' 5 'H NVR (CDC13) 4.61 (d, 2H) ,

5.10 (t5 1H) , 7¢3'H Nufd, (¢BC1ld) = 8. 81HAd,J2H)2. £.B0 , (7. 4BB)} 7. 3231(m 5H),

7.55 (d, 1H =.2.4 Hz),, 7 (dd, _1H, =4, Jq=258. 4 Hz),;:,8.29 (d,
1H, J = 5.2“?—5%),1533 (‘d,81‘|’1|,6§5' iy 8.?'@)‘?"8. 17]79'?%,7'1?42,%142’ 1?55”I5Iz, J =
8.4 Hz), 9.13530(@dd1RIHI F 2.4 Hz and 63 2(dk) 18, 14 td4-4HEz) & 5.2 Hz)

M5 (m . 38 : -d1 : 6 (82),¢3 25)e ,263694(9 , 368 (44
EXAI(\/PLZE) 4 1%' é%g hefaﬁ'y%%m?%%)) - qgi ﬁz)[54; %%Z éé) %81',3160 gﬁgeng%l{t'hrgl %n( 9-2)ne

(CRL 8325) ®r&pHeati ¢&n ifccodidi ngHo §he prdcélss déscribetl ) ERadpl e 1,
starting w {ft heyi nbeLmpdijate f et nagyglegB3 s (g, 1H, J = 5.2 Ez)
e MS (m/z): 388 (7), 387 (100), 386 ({85}, 385
(25), 369 (99), 368 (44)

EXAMPLE 4
15 5- (Dimethylamino) -9H-quino[4,3,2-de] [1,10]phenanthrolin-%-one
(CRL 8325)
Preparation according to the process described in
Example 1, starting with the intermediate tetracycle Bs
{(C.25 g, 0.79 mmol) and dimethylformamide diethyl
20 acetal {0.5 ml, 2.98 mmol) in DMF (5 ml). Ammonium
chloride {1 g, 18.7 mmel), ethanol (16 ml). After
purification by flash chromatography (100/5
CH»Cl,/MeOH), 170 mg of the expected compound CRL 8325
are obtained in the form of a violet powder.
25 e Yield = 66%
» Melting point = > 260°C
e 'H NMR (CDCl3): 3.25 (s, 6H), 7.45 (dd, 1H, J =
9.2 Hz, J = 3 Hz), 7.57 (d, 1B, J = 3 Hz), 7.63 (dd,
iH, J = 4.4 and 8 Hz), 8.41 (d, 1H, J = 9.2 Hz), 8.43
30 (¢, 1H, J = 5.6 Hz), B8.81 (dd, 1H, J = 2 and 7.6 Hz),
9.13 (dd, 1H, J = 4.4 and 2 Hz), 9.17 (d, 1H, J =
5.6 Hz)
o ' NMR (CDCl3): 40.45, 100.84, 116.81, 118.69,
118.99, 125.19, 126.10, 129.46, 134.62, 136.03, 136.30,
35 139.00, 140.69, 148.16, 149.15, 151.53, 152.47, 154.83,
181.65
e MS (m/z): 326 (34.5), 325 (100), 324 (100), 254
(15.5), 253 (13.4).



(0.25 g, 0.79 nmol) and di net hyl f or mani de diethyl 20 acetal (0.5 m, 2. BBFER 200
mml) in DM (5 m). Ammonium chloride (1 g, 18.7 mmol), ethanol (16 nl)

After purification by flash chromatography (100/5 CH2Cl 2/ MeOH), 170 ny of

t he expected conpound CRL 8325 are obtained in the formof a violet

powder. 25 Yield = 66% Melting point = > 260C 1H NWR (CDC13) : 3.25 (s,

6H), 7.45 (dd, 1H J 9.2 Hz, J = 3 Hzpe # 57 (d, 1H J = 3 Hz), 7.63 (dd,

1H, J = 4.4 and 8 Hz), 8.41 (d, 1H, J = 9.2 Hz), 8.43 30 (d, 1H, J= 5.6 Hz)

, 8.81 (ddgxiMprLE 2 and 7 6 Hz) , 9.13 (dd, 1H, J = 4.4 and 2 Hz), 9.17

(d, 1H, J = 3) 4 00. 84, 1
118. 99, 125-¥st 1%'*"!14219104 %%@ Pﬁggebéh =Rt ":’Lf“g %’ééoo 140. 69,
%180;6 3%2%(%%»&@%%23 (152 47 154.83, 181.65 Ms (mz) : 326 (34.5), 325
, 15.5 253 (13-4 2 FES 20 -2 LE 5
5- Met hoxy- P Qﬁﬁqﬂﬂ%PQB:??EQ%QFQ@]pﬁ%naﬁ%ﬁroPFﬁcﬁsgne%éffﬁ§%§§gxﬁwF
Srfﬁa[ﬁslom?%@@ﬂgﬁung é@aiﬁﬁn@{ﬁﬁesstdesmmﬂymmedlaﬂé B eydle sBarting
e internedia tet cyc 6. 57
di et hyl f or'farfi«de® d%’gt Vedns (lif‘efﬁ% by {ﬂegﬂg&m 5
an?rggﬂ1gnMomu?e 2683g,mhég/g ﬂﬂg%?ﬂ?euhdnoﬂ)(13EmmbmlUKﬁtthqnW¢¢|cation
r omat o y 70 ted
conpound CR® gp9 9%? dﬁg%fhbd %ElPﬁé Rggﬁ? o% ﬂ%ﬁéﬁnéﬁ% éh Yleld =
66% Melting polath=ch2e@Cography (100/5 CHxClp/MeCH), 170 mg of
10 the expected compound CRL 8297 are obtained in the form
of a greenish solid.
e Yield = 66%
e Melting point = > 260°C
e 'H NMR (CDCl3): 4.10 (s, 3H), 7.62 {(dd, 1H, J =

15 9.2 Hz, J = 2.4 Hz), 7.66 {(ad, 1H, J = 4.4 and 8 Hz),
7.96 (d, 1H, J = 2.4 Hz), 8.48 (d, 1lH, J = 2.4 Hz),
8.54 (d, 1H, J = 9.2 Hz), 8.80 (dd, 1H, J = 2.4 and
8 Hz), 9.16 {(dd, 1H, J = 4.4 and 2.4 Hz), 9.25 (d, 1H,
J = 5.2 Hz)

20 o C NMR (CDClz): 30.93, 116.86, 118.41, 122.44,
125.56, 129.25, 134.96, 136.55, 137.13, 141.52, 143.67,
149.11, 149.77, 152.37, 155.38, 161.71, 181.93, 207.00

s MS (m/z): 313 (26), 312 (100), 285 (2), 284
(15), 269 (15), 242 (32.53).

25
EXAMPLE 6
7-Nitro—9H-quino[4,3,2—de][1,10]phenanthrolin—9-one
(CRL 8289)

Ascididemin (2 g, 7.06 mmol} is added portionwise to a
30 mixture of 45 ml of sulfuric acid and 45 ml of nitric
acid at 0°C. The reaction medium is heated at 130°C for
2 hours and, after cooling, is then poured into a
conical flask containing 400 g of ice. After
filtration, a yellow precipitate is obtained, which is
35 rinsed several times with ether. It is then taken up in
a- 600/1/300 CH,Cl,/NH,OH/H,0 mixture. The organic phase
is recovered and the agueous phase is extracted 3 times
with CH,Cl,. After drying over MgSCs;, the organic phases



1H NVR (CDC13): 4.10 (s, 3H), 7.62 (dd, 1H, J = 15 9.2 Hz, J = 2.4 Hz} 2, FEB 2004
7.66 (dd, 1H, J = 4.4 and 8 Hz) , 7.96 (d, 1H J = 2.4 Hz), 8.48 (d, 1H J

= 2.4 Hz), 8.54 (d, 1H J = 9.2 Hz), 8.80 (dd, 1H J = 2.4 and 8 Hz),

9.16 (dd, 1H, J = 4.4 and 2.4 Hz), 9.25 (d, 1H J = 5.2 Hz) 20 13C NMR
(CDC13) 30.93, 116.86, 118.41, 122.44, 125.56, 129.25, 134.96, 136. 55,

137.13, 141.52, 143.67, 149.11, 149-7BC 152.37, 155.38, 161.71, 181.93,

207.00 MS (mz) : 313 (26), 312 (100), 2B5 é 284 (15), 269 (15), 242
(32.5). 25 EXAVRMEE®rated t £0- IHVEuilngi4 B, 2L dele 1expRFRERarAAMRIYNL 9- one

(CRL 8289) el 4odgmiy (F.c0.¢ kP B MDl o foRddlogh portionwi se to a 30

m xture of 45 sul furic acid and m of nitric acid at 0C. The
reaction nedi um PsYhéétiecf d0%130C for 2 hours and, after cooling, is then
poured into a c@njeak ; &baé%l(h({nt:alz@qﬁ@ 400 g of ice. After filtration, a
yel l ow precipitate,i s obtai ned Is 35 rinsed several tinmes with

ether. 13 is thef tRAKEMRUFCOR1h: 6d0PE/ 306 cHot & NEubHAHER ik tirde. The

organi ¢ phagegyi Sdgcaver &f -angl éﬂ?@ aqggwsspbesqaus QXL r@ct=ece A1) res
with CH2Cl12. After dril ng over g ?r anj c phase3 FEB 2004 - 30
are evapor afed® of g of trﬁez’e'xp cted ‘mpotind JCRL %2§§d1 t he

formof a yelzl)owsscslg didd, YIIGH d F 70% 2 Meh&i BgHPYI, N . $8224@,5 1H,H NWR
09 0 (461 4 Ml 0 4G s BORTD N IS0
2 and 810Hz), 8.89 ‘fddNMRH,(Cbcd;}.:2 a®d28, Hz)17 %.11,8 wsl 3%H, 1R4& 21,
124.89, 125.98, 127.54, 129.04, 130.14, 135.62, 136.63,
148.17, 149.76, 149.94, 150.12, 151.66, 154.88, 180.56.
e MS (m/z): 328 (18), 327 (100). 299 (22), 297
(%), 269 (10), 253 (24), 242 (11), 241 (33).
15
EXAMPLE 7
7-Amino-9H-quin6[4,3,2—de][1,10]phenanthrolin—9-one
(CRL 8344)
A suspension of the nitro derivative CRL 8289 (0.4 g,
20 1.22 mmel) and iron (0.37 g, 6.59 mmol) in a 10/10
AcOE/H-0 mixture is refluxed for 1 hour. EDTA (1.94 g,
6.59 mmol) 1s added and the reaction medium is then
basified with concentrated sodium hydroxide. The
mixture is extracted 3 times with CH;Cl,. After drying
25 over MgSQ,, the organic phases are evaporated to give
0.32 g of the expected compound CRL 8344 in the form of
g blue solid.
¢ Yield = 88%
¢ Melting point = > 260°C
30 » 'H NMR (CDCl3): 5.68 (s, 2H), 7.16 (d, 1H, J =
7.8 Hz), 7.66 (dd, 1H, J = 7.6 and 4.8 Hz), 7.69 (dd,
1, J = 7.8 and 7.8 Hz), 7.%1 (4, 1H, J = 7.8 Hz), B.4¢
(d, 1H, J = 5.2 Hz), 8.77 (dd, 1H, J = 1.6 and 7.6 Hz),
9.17 (dd, 14, J = 1.6 and 4.8 Hz), 9.21 (d, 1H, J =
35 5.2 Hz).
o 3C NMR (CDCls): 109.42, 112.71, 117.70, 118.43,
124.29, 125.64, 129.12, 132.63, 132.81, 135.53, 137.27,
141.68, 148.68, 14B.89, 149.03, 151.96, 154.68, 180.71



4.4 and 2 Hz), 9.37 (d, 1H J = 5.6 Hz) 10 13C NMR (CDCL3): '79.20, 117" &6FEB 2004
118. 39, 124.21, 124.89, 125.98, 127.54, 129.04, 130.14, 135.62, 136.63,

148. 17, 149.76, 149.94, 150.12, 151.66, 154.88, 180.56. M (nfz): 328

(18), 327 (100) 299 (22), 297 (9), 269 (10), 253 (24), 242 (11), 241 (33).

15 EXAMPLE 7 7- Am no-9H qui no[ 4, 3, 2- del[l 10] phenant hrol i n-9-one (CRL

8334) A su?pen5|on of the nitro derlva§ ve CRL 8289 (0 4 g, 20 1.22 mol)

and iron -(0.37 g, 6. 59 nmmol) in a_10/10 C}VHZO mxtuyre is re xed for

1 hour. EDTA (1.94M§, (mgzg mdf) (i34- é{dlcle£9a7nd the) reaét Tedi gﬁngu s then

basi fi ed MA%H hyconcentrated sodi um hydroxide. The mxture is extracted 3
tinmes with EClZ After drying 25 over MgSO4, the organi c phases are
evaporated to give 0.32 g of the expected conpound CRL 8344 in the form of
a bl ue solingMytglg 88@6 N@Iting point = > 260C 30 1H NWR (CDC13)

5.68 (s, ) 6 (dd. 1H. J = 7.6 and 4.

Hz), 7. 69 (gaBmTH' 9§ quing [4n3 % éfeﬂﬁ l?gﬁ?‘e(‘g‘ dtTﬁ"lJ“‘ 97‘%‘ 6 40

Sd, iHG J ;(Smé thia) 8 77 (dd, 1H, J’ =1 . 6 and 7.6 Hz), O. 17 (dd, 1H,
- an 1H J = 5. 13C N 1

109. 42, 112A715°]1‘%L %I&mlﬂﬁziozé mi252%2éza fﬂb‘”‘% g(Rzé%iC %z 81,

135. 53 137a2@t1c14hcﬁ8ﬂ, 148. 68icad8. 890pkd8e03 tol51 965015168 ©80. 71 1, 2

gED 2004 - g%cidyge%q%Z%O:Szgg ( 'JXWm%ﬂ7:&%OQB’mngf(;éétig6§cﬁ§l EXAMPLE

10 The reaction medium is refluxed (stoppered condensor)
for 24 hours. After cooling, the mixture is neutralized
with saturated NaHCO; solution and extracted 4 times
with CHyCl,. The organic phases are dried over MgS0; and
then evaporated. The crude product obtained is purified

15 by flash chromatography on a column of silica (96/4
CH,Cl,/MeCH) to give 0.548 g of the expected compound
CRL 8248 in the form of a yellow solid.

e Yield = 86%
e Melting point = 208°C

20 e '3 NMR (CDCl3): 7.68 (dd, 1H, J = 4.4 and 8 Hz),
8.09 {(dd, 1H, J = 8.8 Hz, J = 2 Hz), B8.48 (d, 1lH, J =
8.8 Hz), 8.49 (d4, 1H, J = 6 Hz), 8.79 {dd, 1lH, J = 2
and 8 Hz), 8.82 (d, 1H, J = 2 Hz), 92.18 (dd, 1H, J =
2 Hz, J = 4.4 Ez), 9.30 (d, 1H, J = © Hz)

25 e 3¢ NMR (CDCl3): 116.76, 117.04, 118.26, 124.76,
125.81, 125.93, 129.05, 134.52, 135.43, 136.72, 137.01,
144.41, 146.24, 149.93, 150.12, 152.27, 155.67, 181.69

e MS (m/z): 363 (99), 362 (83), 361 (100), 360
(27), 255 (9), 254 (51).

30
EXAMPLE 9
5-Amino-%9H-quino[4,3,2-de] [1,10]phenanthrolin-9-one
(CRL 8347) ‘
Sodium azide (2.34 g, 36.1 mmol) is added to a solution

35 of bromo ascididemin: CRL 8248 (2.3 g, 6.33 mmol) 1in
460 ml of DMF. The reaction medium is refluxed for 4
hours. After cooling, the mixture is evaporated to
dryness and the solid obtained is taken up .n water.
This mixture is extracted 4 times with CHy;Cl,. After



5 5- Bromo- 9H qui no[ 4, 3, 2-de] [ 1, 10] Phenant hrol i n-9-one (CRL 8248) A 12 FEB 2004
solution of bromne (0.2 mM, 3.8 mmol) in-5 mM of acetic acid is added
dropwi se to a solution of ascididemn (0.5 g, 1.77 mmol) in 20 m of
acetic acid. 10 The reaction mediumis refluxed (stoppered condensor) for
24 hours. After cooling, the mxture |C§£neutralized wi th saturated NaHCO3
sol ution and extract ed 4 times wth Cl2. The organi c phases are dried
over MgSO™4 te T o] puyniSfied 15
by flash chr%o%a{%gr ap éé‘ %WE%S lﬂgl%llgg %4%)%—5%?@?% LEHte]:) gi ve
0.548 g of th@dexmmndutmon@opndlf@Rﬂ aangﬂaﬁhrmﬁimma¢©grapyﬁlp@w%mnud
Yield = 86% i p =z 2 ) 6 d J =
4.4 and 8 ﬁ%fwgh& ki %ESECTH{%?%fw Hé§1ﬂ¥%é§¥x%g 155815 H? ﬁ? J =
8.8 Hz), 8.4be(dxrEagter —cemppyndg CFI. (@dﬁ? 1+ ghe ;_forahop@ Plz)blaEF 2 (d,
1H,J—§H%J)3 adr18 (dd, 1H, J = 2 Hz, J 4.4 Hz), 9.30 (d, 1H, J = 6 Hz)
25 13C NMR (CDC13 :.116.76, 117.04, 118. 26 124.76, 125.81, 125.93,
129.05, 134.52, 135ig3d T3§°72 137 01, 144.41, 146.24, 149.93, 150.12,
152. 27, 155.67, 18%e69in 6%2@) >3(‘z%o(°Q9) 362 (83), 361 (100), 360
(27), 2 55 (9), 254,(51).

5- Ani no- 9H qui nof4, 3 AR [&Cq(éj}ﬁh'enzfmq‘rﬁr ol {9d-9- Ik  (CrRC 8D BH um
azide (2.342094 38,1 nm))lq) (csd,adﬂgd tTo=a 53 WndnNR 35H) pf?bBQrTudascleii dem n:

?eR:‘_I ﬁigﬁoforjzr 410113% ) ipg ef]bcdéil G%d“m ‘ﬁe mxpﬁ;[gelg I{J‘g’raﬁrg ijym dryness

and the sol igd gobitzai,negd. 96 (akenltp Pih Baker & Hu)s ndxBhrddds edt,racted 4
times with GH2CL2. ATUEly poy, 9.29 (4, 1H, J = 6 Hz)
« ¥C NMR (DMSO): 102.26, 117.13, 118.54, 121.62,
123.20, 125.34, 126.11, 129.18, 133.80, 134.83, 135.47,
15 138.42, 147.65, 148.29, 151.63, 152.39, 154.32, 180.35

e MS (m/z): 298 (32), 297 (100), 269 (43,
268 (0.5)
EXAMFLE 10
20 10-Methoxy-9H-quinco[4,3,2-de] [1,10]phenanthrolin-%-one
{(CRL 8368)

Preparation according to the procedure described by
Y. Kitahara et al., Heterocycles, 1993, 36, 943-946.

25 EXAMPLE 11
10-~-Hydroxy-9H-quino{4,3,2-de] [1,10]phenanthrolin-9-one
(CRL 8387)
Preparation according to the procedure described by
Y. Kitahara et a21., Tetrahedron, 19987, 53, 17029-17038.

30
EXAMPLE 12
9H-Quino[4,3,2-de] [1,10])phenanthrolin-%-imine
(CRL B290)

100 mg {0.353 mmol) of ascididemin are dissolved in a

35 solution containing 5 ml of agueous ammonia and 2 ml of
EtOH. The reaction medium 1s refluxed (stoppered
condensor) for 72 hours. After evaporating off the

solvent on a rotary evaporator, the residue is purified



crude product is purified by flash chromatography on a colum o
HCC13/ MeOH) to give 115 ng of the expected conpound CRL 8347 in the

(90/ 10
f or m of
(CDC13)
Hz), 7.
8.8 Hz)

a black 5 powder. Yield = 6% Mlting point = > 260C
: 7.43 (dd, 1H, J = 8.8 and 2 % Hz), 7.74 (dd 1H J
81 (d, 1H, 10 J = 2 4 Hz) é d, 1H J = 8. 50

0 20 (4, 1077 f@%%%%ﬂron?&oée%%)alfﬁ%& % 171%«1;{5@@5

123. 20,
148. 29,
269 (4),

10- Met hoxy- 9H qui*n

Prepar atd on accogditpgyif t keydor
Het er ocycl es, 1993, 36, 943-946.

125534 826 myl of12em@unt33R30,821984. 83, 135.47, 15 138.
151. 63, 152 %zg 15 é 782, 180.35 Ms (rn/z) : 298 (32), 29

268 (0.5 MPLE 10 20
B4t3ng- pefpt, TOPpRE&RaKt hrol i n-9-one (CRL 836

f silica

1IH NWVR

4.8 and 8

(d, 1H, J
4.8 Hz),
171. 62,

1 2 FEB 2004 - 32 drying over MgSO4 and evaporating off the solvent,1zrﬁga2

42, 147.65,

7 (100),
8)

gecdirer desari bed by -Y.s Kihahas aisgt, 2l

10- Hydr oxy- JHBGui sty 4, 14 2-FeT [ 8, ?LOFpI&erH&ﬁUhﬂolﬂ% tdénel H CRL=883ANd

Prepar at i ongageor digng ¢t o(d hep pr ogedurge pdgscrd bqe_f,i pcy Yu, Kt ahay g8t al .
Tet r ahedr on, 1997 53,  17029- 17038, 30 EXAMVPLE

9H Qui no[ 4, 3-84del £1, 19} phehant h%oﬁ?hz-g%ﬂfﬁne(d%m@%zgd) T008 ng (0. 353
mol ) of asei.di deni,n sans dq@csolysepl pn=as5 3ndobusipn coptapniiag Syyl of

aqueous

 fmmonia and 2 gl ofg oy,

EXAMPLE 13
8H-Quino[4,3,2-de] [1,10)phenanthrolin-9%-oxime
{CRL 8252)

15 500 mg (1.77 mmol) cf ascididemin and 500 mg of NH,O0H,
1/2 H»S04 are dissolved in 1 ml of pyridine and 10 ml of

EtOCH. The reaction medium is refluxed for 48 hours.

After evaporating off the solvent on a rotary

evaporator, 20 ml of water are added and the medium is

20 extracted with HCCls (3 x 20 ml). The crganic phases

are

dried over MgSC; and then evapcorated on a rotary

evaporator. The residue is purified by flash

chromatography on alumina (99/1 CH:;Cl,/MeCOH) to give
240 mg of the oxime CRL 8292 in the form of a yellow

25 powder.
e Yield = 46%
e Melting point = > 260°C
e 'H NMR (CDCl3): 7.68 «(dd, 1H, J = 4.4

and

8.4 Hz}, 7.98 (ddd, 1H, J = 7.6 and 7.6 and 1.6 Hz)},

30 8.07 (ddd, 1H, J = 7.6 and 7.6 and 1.6 Hz), 8.30 ({
1H, J = 7.6 and 1.6 Hz), 8.56 (d, 1H, J = 6 Hz), 8
(dd, 1H, J = 7.6 and 1.6 Hz), 9.00 (dd, 1H, J = 8.4
1.2 Hz), 9.12 (dd, 1H, J = 4.4 and 1.2 Hz), 9.41
1H, J = & Hz)

35 « C NMR (CDCl3): 115.06, 116.14, 123.16, 123
125.46, 128.33, 128.77, 129.54, 131.86, 132.16, 138.

dd,
.75
and
(d,

.29,

48,

140.%4, 141.37, 145.82, 146.75, 151.27, 151.65, 151.80

e MS (m/z): 298 (64.5), 268 (100), 266 (21.9)
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Et OH. The reaction nmediumis refluxed (stoppered condensor) for 72 hours.
After evaporating off the solvent on a rotary evaporator, the residue is
purified 33 '5y flash chromatography on alumna (99/1 CH2C12/ MeOH) to

give 87 ng of compound CRL 8290. Yield = 87% Mlting point = > 260C5 1H
NVR (CDC13) 7.61 (dd, 1H, J =5 and 8 Hg) ., 7.86 (dd, in, J =8 and 8 Hz)

, 7.97 (dd, in, J =8 and 8 Hz), 8.40 (d, 1H, J =8 Hz), 8.43 (d, 1H, J =
6 Hz), 8.64yaskprEH14] = 8 Hz), 9.04 (dd, 1H J = 8 and 2 5 Hz) 9. 08 (dd,
1H, J =5 amt—2 5 fzy, 9.22 (d, 1H 10 J = éRLlZ 48 (s, EXAMPLE 13
9B- Qui no[ 4, 302-(891}‘[91‘35’1@}19%@1’!9}1‘[W"d’i"ilﬁf’MG%c%ede]( 108292151311%’%“ (1.77
mol ) of asgLdhdenm n and 500 ng of NH20H, 1/2 H2SO4 are dissolved in 1 m
of pyridine and 1Q0_m of EtOH The reaction nediumis refluxed for 48
hours. AftdFR&VEIH34ting off the solvent on a rotary evaporator, 20 m of

water are agdeeaandildhe nRdidiAing 20 ext et eﬁchstHC@b%c(rfibedZOmi) . The
organi c phases are dried over t hen evaporated on a rot
evapor at or . EFREREsildue §&° piltg Wﬁ%bgﬂ?l égﬁerff‘r?%&ﬁﬁteogtr% %?}eaa%"m na
(99/1 CH2Cl12/oVaO), too, 9B Veno 124 0amd @iméhﬁyMbmaﬁRﬁew%uhmt hecdtadm of a
%elalsowdd%lfﬁ%m%e&lzt Z lﬂg @gi{mﬁn Si’lmgg ?g EL’1H> o 1H‘"ﬁ‘|c\1{R°7‘( ﬁg)l 6
Hz), 30 8.Q17.¢ddd, ZH 4 Juml)., Geamenhdl 62anmll. ﬁ.fltlz)r ,plﬁﬁllc(aicﬁ,orBS 1H,
J=17.6 ﬁS‘d %‘yG ﬁgsh gh%%mgg.’ogirgph‘gr: Pld_g)S’Cﬁ'z(Zi/MeOH) ;, 144 mg of
the expected compound CRL 8333 are obtained in the form
of a brown-red solid.
e Yield = 35%
» Melting point = > 260°C
15 « 'H NMR (CDCis): 2.88 (s, 3H), 3.12 (s, 3H), 5.54
(d, 1#), 7.i3 (d, iH, J = 6 Hz}, 7.30 {(ddd, 1H, J = 7.6
and 7.6 and 1.2 Hz), 7.45 (ddd, 1H, J = 7.6 and 7.6 and
1.2 Bz), 7.51 (4, 1H, J = 7.6 Hz}, 7.65 ({(broad s, 1H},
7.69 (d, 1H, J = 7.6 Hz), 7.88 (ddd, 1H, J = 7.6 and
20 7.6 and 1.2 Hz), 7.96 (ddd, 1B, J = 7.6 and 7.6 and
1.2 Hz), 8.48 (d, 1H, J = 6 Hz), 8.51 (d, 1lH, J =
6 Hz), 8.57 (dd, 1H, J = 7.6 and 1.2 Hz), 8.64 (dd, 1H,
J= 7.6 and 1.2 Hz), 9.23 (d, 1H, J = 6 Hz)
e« ¥C NMR (CDCl3): 37.22, 45.05, 109.94, 113.94,
25 116.56, 117.38, 122.92, 123.34, 125.43, 125.90, 12959.47,
130.27, 131.61, 132.9%4, 135.87, 137.17, 137.57, 145.87,
146.93, 149.81, 150.28, 153.30, 154.27, 154.54, 154.61,
183.73

30 EXAMPLE 15
10-Hydroxy-9H-quino[4,3,2-de] {1,10]lphenanthrolin-9-cne
diiodide
(CRL 8369) _
500 mg (1.5%7 mmol) of the compound of Example 10
35 (CRL 8368) and 40 ml of acetic acid in 100 ml of
hydriodic acid (57%) are heated at 100°C for 30

minutes. After cooling, the reaction medium is poured

into 500 ml of water and ice 1is added, followed by
neutralization with NaHCO; {solid). After several



(dd, 1H, J = 7.6 and 1.6 Hz), 9.00 (dd, 1H, J = 8.4 and 1.2 Hz), 9.127{dFB 2004

1H J =4.4 and 1.2 Hz), 9.41 (d, 1H J =6 Hz) 13C NWR (CDC13) : 115. 06,
116. 14, 123.16, 123.29, 125.46, 128.33, 128.77, 129.54, 131.86, 132.16,
138. 48, 140.94, 141.37, 145.82, 146.75, 151.27, 151.65, 151.80 Ms (mz):
298 (64.5), 268 (100), 266 (21.9) 34_ MPLE 14

10- (2- Acetyl ani | i no) - 9H qui no[ 4, 3, 2-deff 1, 10] phenant hroli n- 9-one (CRL

8333) 5 Preparation according to_the I b ' 1,
tarting wiTh FHECt LS Hedlafe ATy le B 1000 4. 16008 ool }"and
g\lmgalhﬁlmf gr,’rl?m:rgb) di ettyl oaggtliat r.(kcafesmt ar8. wi\egbl pviem DMFSQA ang . y

ri : . B r i fication
10 by fl askrllc}é%? oér?r% éé?gﬁ%e%lfﬁgl %f@fﬁ %b%oz(%ﬁgﬂn%o oﬁiégh%Pngéc; ed
conmpound CRbf 8338nrendbiCRINEB 6 tthe themfwfma dfr own-vedesepidredyield =
35% M(eéti r}%ﬁ‘pgépt = > 260C 15 1H NWR (CDC13) 2.88 (s, 3H , 3.12 (s, 3H

, IH), 7.

5. 54 13 (d, 1H, J = 6 Hz), 7.30 (ddd, 1H J = 7.6 and 7.6 and
1.2 Hz), 7.45 (dddidH} 3 £%9.6 and 7.6 and 1.2 Hz) , 7.51 (d, 1H J = 7.
6 Hz) , 7.65 (broag p; 7. 69 (§lepgdH, J = 7.6 Hz), 7.88 (ddd, 1H, J =
7.6 and 20 7.6 an3?3.21%§%303?96 (ddd, 1H J = 7.6 and 7.6 and 1.2 Hz),
8.48 (d, 1H J =6 Bi)MRg ®MSQ),: 1825 =(de 1), B.357 (ddizH, §-867.6 and
1.2 Hz), 8.6dq(ddy, 14, = B =7 6s amg) 1. 2, b1) (9. 28, (b 4H HzF, 67HEY  13C

NVR (CDC13): 37,22 45.05, 109.94. 113.94, 25 116.56, 117.3 "92,
123. 3410125143 1Ep5J0F S0 Bep » 138° 299, 130,67 =1 ey / 1%5&%7}3%37.17,
137.57, 14587, 446.93and49..81H2050.8281 168. 304, 154=27, 2 154) 549.154. 61,

(s, 1H), 12.62 (broad m, 1H), 14.42 (s, 1lH)
e ®C NMR (DMSO): 107.81, 109.87, 114.24, 115.3s,
116.31, 117.33, 120.11, 120.9%7, 124.14, 127.63, 132.18,
15 132.81, 134.89, 139.24, 139.35, 141.15, 148.72, 181.29

EXAMPLE 16 .
10-Chloro-9H-quino[4,3,2-de] [1,10]phenanthrolin-9%-one
{(CRL 8373)

20 50 mg (0.09 mmol) of the salt of Example 15 (CRL 8369)

dissolved in 4 ml of POCl:; are refluxed for 2 hours.

After evaporating off the PCCls; on a rotary evaporator,
the reaction medium is neutralized with saturated
NaHCO; solution. After several extractions with a
25 mixture of 5% MeOH in HCCl: (5 times 20 ml), the
organic phases are dried over  MgSO0y and then
concentrated on a rotary evaporator. The residue
obtained is purified by flash chromatography on a
column of silica (95/5 CH,Cl,/MeOH) to give 20 mg of the
30 expected compound CRL 8373 in the form of a yellow
powder.
e Yield = 77%
» Melting point = > 260°C 7
« 'H NMR (CDCl3): 7.67 (d, 1H, J = 5.6 Hz), 7.95
35 (ddd, 1H, J = 8 and 8 and 0.8 Hz), 8.03 (ddd, 1lH, J = 8
and 8 and 1.2 Hz), 8.57 (d, 1H, J = 5.6 Hz), 8.61 (ddd,
1H, J = 8 and 1.2 Hz), B8.68 ({(ddd, 1H, J = 8 and
0.8 Hz), 8.97 (d, 1H, J = 5.6 Hz)}, 9.30 (d, 1H, J =
5.6 Hz)



183. 73 30 EXAMPLE 15 1 ZFFR 200
10- Hydr oxy- 9H qui no[ 4, 3, 2-de] [ 1, 10] phenant hrol i n-9-one diiodide (CRL 8369)
500 nmg (1.597 nmol) of the conpound of Exanple 10 35 (CRL 8368) and 40 m

of acetic acid in 100 m of hydriodic acid (57% are heated at 100C for 30

m nutes. After cooling, the reaction-meg umis poured into 500 ml of water
and ice is added, followed by neutralization with NaHCO3 (solid). After

several 1 2 FFA 2004c-n3% (eytnacti qns wiot h @ migg ur e 9f 35% NCCH 40 ACCL3
' ' SO4 and . then

(6 tinmes 5 m), the organic phases_are dri over

concentr at eggén 63 rr &Eér-ﬁ(gvab%]ra]thﬁ'r td2gide égg64§f éggcgljrpo&r‘ﬂcﬁ@ﬁl_f 8369 in
t he forEn of 15a6v.m'5r1e- qql(7gr2@l 1529powgler1.56o el d sz ém/% g\ =Y .tlsle,ng@d)gn7:d>423(ZJ)C
1H NMR (DVBO) : 6. ., 1H, = . , t = ,
7.27 (d, 2H, J =‘4g’éz)‘,"“/?.j’57 3J1fo ((9d-,6)1fH,Fg%6=‘2929Hz)g99.é39(-c?,’r1|%88r}3\1 = 8
Hz), 7.98 (ddOClH, 255= (236 49nd 263 ¢429.8)8.51 (d, 1H, J = 5.2 Hz), 9.54 (s,
1H), 12.62 (broad rn, 1H), 14.42 (s, 1H) 0 13C NMR (DMBO) : 107.81, 109. 87,

114. 24, 115.36, 116.31, 117.33, 120.11, 120.97, 124.14, 127.63, 132.18,
15 132.81, EZAMBO.E 139. 24, 139.35, 141.15, 148.72, 181.29 EXAWPLE 16

(0,00 ol ) Sop Ehe a9 PR R o A Y B R el 20 O
POC13 are ré@-Poged for 2 hours. After evaporating off the POCL3 on a
rotary gyapqeatoigaggyhe reaction nmediumis neutralized with saturated
Preparation according to the process described in
Example 1, starting with the intermediate tetracycle Bg
(0.74 g, 1.93 mmol) and dimethylformamide diethyl
acetal (1.3 ml, 7.24 mmol) in 15 ml of DMF. ZAmmonium
15 chloride (1.96 g, 3¢.4 mmol), ethanol (200 ml). After
purification by flash chromatocgraphy (95/5 CE;Cl,/MeQH},
210 mg of the expected compound CRL 8389 are obtained
in the form of an orange powder.
e Yield = 42%
20 e Melting point = > 260°C
e 'H NMR (CDCli}: 4.14 (s, 3H), 7.14 (d, 1H,
J = 5.6 Hz), 8.05 (dd, 1H, J = 2 and B.8 Hz), 8.43 (d,
14, J = 6 Hz), 8.44 (d, 1H, J = 8.8 Hz), 8.76 (d, 1H,
J =2 Hz), 8.9%95 (d, 18§, J = 6 Hz), 9.27 (d, 18,
25 J = 5.6 Hz)
e C NMR (CDCl3): 57.12, 109.52, 117.00, 117.76,
11%.46, 121.58, 124.81, 125.52, 134.72, 135.4%, 137.00,
144.85, 146.51, 147.24, 147.92, 150.43, 156.21, 167.98,
i80.57
30 e MS (m/z): 393 (100), 392 (61.7), 391 (99.2), 390
(17.4), 362 (9.2), 333 (8.8), 254 (34.5).

EXAMPLE 18

5-Amino-11l-methoxy-9H-quino{4,3,2-de] [1,10]phenanthrolin-
35 S-one

(CRL 8389)

A solution of compound CRL 8389 (0.5 g, 1.2 mmeol) and

NaN. (0.5 g, 7.7 mmol}) in 20 ml of DMF is h=ated at

90°C for 10 hours. After concentrating, the residue is




NaHCOS sol ution. After several extractions with a 25 nixture of 5% Mcold HEB 2004
HCC13 (5 times 20 nl), the organic phases are dried over MgSO4 and t hen
concentrated on a rotary evaporator. The residue obtained is purified by
flash chromat ography on a colum of silica (95/5 CH2C12/ MeOH) to give 20

ng of the 30 expected conpound CRL 837§FI n the formof a yellow powder

Yield = 77% I\/bltingpoint:>260C 1IH' NWR (CDC13) : 7.67 (d, 1H, J 5.6

and 12 rpy ST 0pg M At Rob 3% E%%“ b1 “{%%jde?tﬁie%@dw%ﬁ 35,580
8. 68 (ddd, QW C 1L /He®Handd 8. 809121)11 8. Witelr mymgz BVEIHAYIS® 38n¢d, 1H, J

= 5.6 H 1 23,31,
123. 60, ) ‘613 ﬁggﬁ%é{?%g fgl 17 %géj\l I%g,a( 133 47" 1 2?91‘1?%16554@16“%46 51,
147. 26, 14golzmalmsd 32, mB4.53@d 154, mash}s@h@ma\t@qrrﬁpz)y om1gidcag) |, 316

70. 2 90 0 55 4)eh 25 EXOMB 7
(5 Br o?m 5%0 ‘éga‘?@) C%%lljlﬁdoe(%%) Ztg (1%%0] )tr?eeznaﬁet}ﬁ%?%s 9- onebggél(CRL

8389) PrepafB¥i 3ﬁg80é6rﬁbﬁg pEMt RE ér Héé’é@tdé@d"ﬁeéed(ei%mgéxanpl e 1,
starting with the ¥ypdegnedigie tetracycle B5 (0.74 g, 1.93 mmol ) and
di met hyl f or mam de di ethg acet al g#ﬁg pl, 7.24 mol) in 15 m of DWF.
Ammoni um 15 chl of i el {An9ePYin8e™ PYC ethanol (200 m). After

purification by §| ashngRr qoMsogiaphy (495@1“5 CR2CI1H N OH). 62 20D, mgHOE t he
expect (?L% cogpggnd CRL ]§’38% azreeq%t %izr)le'd Sipt q%’fO{ﬁT’l of, an gr_@ngg)POV\der.

7.74 (s, 1H), 8.08 (4, 1H, J = 8.8 Hz), 8.48 (d, 1H, J

= 5,2 Hz), 8.86 (d, 1H, J = 5.9 Hz), 9.08 (d, 1lH, J =

5.2 Hz)

e IR (KBr): 3420, 3196, 1636, 1616 cm™*
15
EXAMPLE 19
5-Bmino-9H-quino[4,3,2-de] [1,10]phenanthrolin-9%-cne

hydrochloride
(CRL B406)

20 A solution of 5-amino-9H-guinol[4, 3,2-de][1,10])phenan-
throlin-%9-one (1 g, 3.35 mmecl) and - concentrated HCI
(0.56 ml) in 200 ml of methanol is heated at room
temperature for 1 hour. 200 ml of ether are added and,
after leaving the salt to precipitate out, the medium

25 is filtered to recover the expected compound CRL 8406
in the form of a black powder (1 g).

e Yield = 90%
e 'H NMR (DMSO-d¢): 7.44 (dd, 1H, J = 8.8 and
2.2 Hz), 7.81 (4, 1B, J = 2.2 Hz), 7.%93 (dd, 1H,

30 J = 5.6 and 5.9 Hz), 8.12 (d, 1H, J = 8.8 Hz), 8.66 (d,
1H, J = 5.6 Hz), 8.75 {(d, 1H, J = 5.9 Hz), 9.07 (d, 1H,
J= 5.9 Hz), 9.14 (4, 1H, J = 5.9 Hz)

e IR (KBr): 3404, 3287, 3170, 1691, 1676, 1649 cm™

35 EXAMPLE 20
5~ (Dimethylamino)}-9H-quinc{4,3,2-de] [1,10]phenanthrelin-
9-one hydrochloride (CRL 8407)
A solution of 5- (dimethylamino)-9H-gquino{4. 3, 2-del -
[1,10)phenanthrelin-9-one {1 g, 3.06 mmol) and




Yield = 42% 20 Melting point = > 260C 1H NVR (CDCL3) : 4.14 (s, 3H), HFEBZUUA
(d, 1H, J = 5.6 Hz), 8.05 (dd, 1H J = 2 and 8.8 Hz), 8.43 (d, 1H, J =
Hz), 8.44 (d, 1H, J = 8.8 Hz), 8.76 (d, 1H, J =2 Hz), 8.95 (d, 1H J = 6
Hz), 9.27 (d, 1H 25 J = 5.6 Hz) 13C NWR (CDC13) 57.12, 109.52, 117.00,
117.76, 119.46, 121.58, 124 81, 125. 5238134 72, 135.49, 137.00, 144.85,
146. 51, 147.24, 147.92, 150.43, 156.217°167.98, 180.57 30 M (nfz): 393
(100), 392 (61.7),.391 ( 2),.~ 390 . .(17 2 (9 : 3¢ , 254
(34.5) . EX&%&E%%Eéag 381 ('C % mi) 1n4?20 %@ of C§E13 §§ s%?r@éd
5- Am no- 11- aret roxoyr Mterops nof ir 8, Zode]451, Aljphesantlitelri rd8b5t Dewnef( CRL
8389) A sol on, of -c ound (0. {mg))) n 0.5 g,
7.7 mol) ﬁ%goﬂ%ﬂ fogfg |sf%?élt gg%ztb é%(%g&f 3}1%) or{ﬁr%ﬁ g eNrg!él%tg
concentratltﬂge tkelivgsiiduef i bt drod FEB 2@€04ver3the aéoepﬁ@@ednplfl&ldl&(gq (35 m)
and ther exfracfeds h_95[5 2¢h 2L 4 %02 . After drying over
MySO4 a%d %%ngéﬁtr I“ % é naggt glé Z?ggg%at )(;(r @G}h? crude product
obtained is puri 'Plédeb@ *I&%’ﬁ chromat ography on silica 5 (80/20
CH2C12/ MeQH) to giye: { hggex ?%q,geg gopppepd CRL 8389 in the formof a
viol et powder (65 ng% % = 15% Melting point = > 260C 1H NMR
(DVMBO-d6)) 4 .07 (s, 3H) , 6.62 (s, 2H , 10 7.36 (d, 1H, J = 8.8 Hz),
7.41 (d, 1HexAmpre.- 91Hz), 7.74 (s, 1H), 8.08 (d, 1H J = 8.8 Hz), 8.48 (d,
1H = . = 5. i =
Y 10 5AAZ(Egézy?aggng?LQ%ﬂQuino[%,B?ZHEL]Tlgl%gpg%na%thf%lléi2 He)
9-one hydrochloride (CRL 8416)
A solution of 5-(benzylamino)-9H-quino[4,3,2-de][1,10]-
phenanthrolin-9-one ASC20 (0.%4 g, 2.42 mmol) and

concentrated HC1 (0.2 ml) in 40 ml of CHECl; is stirred

15 at room temperature for 30 minutes. The solvent is
evaporated off and 150 ml of ether are added and, after
leaving the salt to precipitate out, the medium is
filtered to recover the expected compound CRL 8416 in
the form of a black powder (0.98 g).

20 * Yield = 95%

¢ Melting point = > 260°C

EXAMPLE 22
5- (Dimethylamino-2-ethyl)amino-9H-quino[4,3,2-de] -

25 [1,10])phenanthrolin-9-one (CRL 8419)
25 ml (166 mmol) of trifluorocacetic acid are added to a
mixture of compound CRL 8347 (2.56 g, 8.59 mmol) and
dimethylformamide diethyl acetal (7.9 ml, 43.3 mmol) at

0°C. The reaction medium is stirred for 5 minutes and
30 sodium cyanoborohydride (8.2 g, 130 mmel) is then added
poertionwise. The reaction medium is then heated and
maintained at 95°C. After 18 hours, the mixture is
basified to pH 8 with saturated NaBCO; solution
{zbout 600 ml) and then extracted with 95/5 CHCl3/MeOR
35 (3 x 800 ml). The organic phases are washed with water
and then dried over MgS0Q,. After evaporating off the
solvent on a rotary evaporator, the crude product
obtained is purified by filtration through alumina
(CHCls and then 95 CHCl3/MeOH) to give 1.15 g of the



IR (KBr) : 3420, 3196, 1636, 1616 cm 1 15 EXAMPLE 19 12 FEB 2004
5- Am no- 9H- qui no[ 4, 3, 2-de] [ 1, 10] phenant hrol i n-9-one hydrochl ori de (CRL

8406) 20 A solution of 5-am no-9H quino[ 4, 3, 2-de][1, 10] phenan-

throlin-9-one (1 g, 3.35 mmol) and concentrated HCL (0.56 ml) in 200 m of

nmet hanol is heated at room tenperaturggfor 1 hour. 200 m of ether are

added and, after leaving the salt to preC|p|tate out, the nmedium?25 is

filtered to_r r. the_ex te nd; 40 t for a bl ack
Dowder (1 TREEGLER ' BSgBHRRgL RROTRMG S R To I BB 8 %5,
Hz), 7.81 (dowdelr.J = 2.2 Hz), 7 93 (dd, 1H, 30 J = 5.6 and 5.9 Hz), 8.12
(d, 1H, J = 8. 8 % § 66 §g J =5.6 H), 8.75 (d, 1H J = 5.9 Hz),

9. 07 (d, 1H = 9 ?Iz 14 (d 1H J =59 H) IR (KBr): 3404, 3287,

3170, 1691, 1676' M@h@lanOSBtEXSZWPEEP%eS before melting

5- ( Di methyl ami no) - 9 o[ de] p13%0] plaenagyhr ol png29- qre  2H,
hydrochl oride (CRL gtl o (sbo]}locul%POn [2f 350] pRenarkh qQre

5- (di met hylénrna)f‘@l-ll"(it)lrncﬁ A0, defB: [ ¢, o] phehdi)r of i 72 948Re ¢Erg, 3.06
nnnl)_andd752tFE§g%?$§d ngf gowgqmﬁrad@ﬂ tg; OOA? a0 3ﬁd1305nmfof CHC13
of other 35 PBuAd byl tpr ot pi £ aFon 8 Sehdsarit I b dedi BT Ts o ored to
recover the(gxpegated praductiz)y 8L 1he(day mpf a ﬁaByObhud powdérz) (0. 97 g).
Yield 3 87% Mlting pojpt =;> 2600 EXANPLE 2% 15y, 9.15 (4, 18,
J = 5.7 Hz)
e 3C NMR (CDCls): 45.97, 50.31, 56.40, 101.05,
116.81, 118.48, 118.89, 125.22, 126.30, 129.35, 134.87,
135.97, 136.32, 138.91, 140.55, 148.25, 148.98, 149.69,
15 152.23, 154.82, 181.37
e IR (CHClj3): 1663 cm™?
e MS (m/z): 369 (100), 354 (15), 236 (37)

EXAMPLE 23

20 5-(Dimethylamino-2-ethyl)amino-9H-quino[4,3,2-
de} [1,10]phenanthrolin-9%-one hydrochloride (CRL 8418)
265 pl  (3.25 mmol} of concentrated hydrochloric acid
are added to 1.2 g (3.25 mmeol) of compound CRL 8419

dissolved in 60 ml of chloroform. The reaction medium

25 is stirred for 2 hours at room temperature. The
precipitate formed is filtered off and then washed with
ether. Compound CRL 8418 (0.93 g) is obtained in the
form of a black powder.

e Yield = 70%

30 e 'H NMR (DMSO-d¢): 2.67 (s, 6H), 3.09 (m, 2H),
4,01 (m, 28), 7.67 (dm, 1H, J = 8.2 Hz), 7.80 (dd, 1H,
J = 8,0 and 4.5 Hz), 7.9¢ (m, 1H), 8.26 (d, 1H, J =
9.2 Hz), 8.64 (d, 1H, J = 5.7 Hz), 8.09 (m, 1H), 9.12
(dd, 1H, J = 4.5 and 1.8 Hz), 9.14 (d, 1H, J = 5.7 Hz).

35
EXAMPLE 24
5-Bis (2-chlorocethyl)amino-9H-quino[4,3,2-de] [1,10]-
phenanthrolin-9-one
(CRL 8422)




10 5-(Benzyl am no) - 9H qui no[ 4, 3, 2-de] [ 1, 10] phenant hrol i n- 9-one T2 FEB 2004
hydr ochl oride (CRL 8416) A solution of 5- (benzylam no) -9Hquino [ 4, 3,
2--de] [ 1, 10] - phenanthrolin-9-one ASC20 (0.94 g, 2.42 mmol) and
concentrated HC1 (0.2 m) in 40 m of CHClB Is stirred 15 at room

tenperature for 30 m nutes. The sol vent evaporated off and 150 ml of

ether are added and, after | eaving thé1 aIt to preci pitate out, the nedium

[ filt t th t ed he . f f
bi ack. powder O( 67 C?@errwfbvﬁﬁﬁgng@g%%‘#?%ﬁ%@%ﬁ 8 5808) ERABLE 22
5- (Emnethyladﬁad—Zp@fhybhambeo-QiLQU|g@Eétsoﬁ Z5amino- 9H-qu1no-

1,10] ph hr,ol CRL 84 66 f ti
hoi d hr e adadd t8 2 b ol E RS RO 47 (256 o2 8 58 Hn ) and
di met hyl f or eadi dé ldiretand t Alcktatde 7(20 %1 aqdeoesm*rﬁl b at, 06. 8Tlrralcrle)act i on
Tedl MM 1S SLRTERAAQ S nukesyand 20 500l urhicy apobor phy dhldepht. & 0, 130

mml) is then a W se.’ The reaction ned en heated and
mai nt ai ned atigzed Afatter A% hofies, Bhe miinxtuge iandbathéhnedato prB Wi th

saturat ed NebRER.solutd orio( abopt B9.ELh andighen exid ached il h 8575

CHC13/ MeCH x 800 e organi ¢ phases are washed with water and
then dried basifigdoa. W%Alffi er Sabuparasi ng UM hehydspgent GRRAGH y

evapor at or, nbReoGr ude IRfaduct o8t aiieg | sepHEhEted byifdd trati gy through
alum na (CHCL3 and t hen 95 CHC13/MeOH) to give 1.15 g of .the 1 2 FEB 2004

- 39 5 G&xpeEféa/¥eRPodHd tee 841be| ﬁrﬂ?@#%rWBFea B’Iréckdrb%%é“r"er Yield =

36% magnesium sulfate MgSC, and concentrated on a rotary
evaporator. The crude product obtained is purified by
filtration through silica {(CHC1s and then 99/1
CHC13/MeQH) to give two compounds: CRL 8422 and

15 CRL 8423 (described in Example 25).

5-Bis (chloroethyl)amino-9H-quino (4, 3,2~-de] [1,10])phenan-
throlin-9-one (CRL 8422) was obtained in the form of a
pink powder (0.14 g):
20 e Yield = 10%
» Melting point = 220°C
e IR (KBr): 1666, 1650 cm*
e 'H NMR (CDCls): 3.83 (t, 4H, J = 7.0 Hz), 4.04
(t, 4H, J = 7.0 Hz), 7.47 (dd, 1H, J = 9.5 and 2.9 Hz),
25 7.6 {(dd, 1H, J = 8.0 and 4.4 Hz), 7.70 (d, 1H, J =
2.9 Hz), 8.42 (4, 1H, J = 5.6 Hz), 8.50 {(d, 1B, J =
9.5 Hz), 8.81 (dd, 1B, J = 8.0 and 1.8 Hz), B8.1l6
(dd, 1H, J = 4.4 and 1.8 Hz), 9.23 (d, 1H, J = 5.6 Hz)
e YC NMR (CDCl3): 40.16, 53.60, 101.70, 116.60,
30 118.37, 118.68, 125.3%9, 125.91, 129.25, 135.13, 136.12,
136.38, 139.42, 141.93, 148.24, 148.73, 149.34, 152.22,
155.08, 181.43.

EXAMPLE 25
35 b-(2-chlorocethyl)amino-9H-quino[4,3,2-
de] [1,10]phenanthrolin-9-one (CRL B8423)
According to the process described in Example 24,
0.22 g of compound CRL 8423 are obtained in the form of




Mel ting point: deconposes before nelting 1H NVWVR (CDC13) : 2.37 (s, 6H)1,2 FEB 2004
2.62 (t, 2H, j =7.32 Hz), 3.70 (t, 2H, J =7.32 Hz), 7.39 (dd, J= 9.2 and
3 Hz), 7.62 (dd, 1H, J=8.0 and 4.5 1H, Hz) , 7.66 (d, 1H, J = 3 Hz), 8.35
(d, 1H, J =9.2 Hz), 8.38 (d, 1H, J=5.7 Hz) , 8.79 (dd, 1H J= 8.0 and
1.8 Hz) , 10 9.12 (dd, 1H, J = 4.5 and 8 Hz) 9.15 (d, 1H, J = 5.7 Hz)
13C NWMR (CDC13) 45.97, 50.31, 56.40, 16 116.81, 118.48, 118. 89,
125. 22, 126. 30, 1 9..35, 134.87, 35. 13 32, .138.91, .14 8. 25,
148.98, 1492697318 5 Pofengy E% 1 agpc qieﬁ’(séﬁﬁ%) of 16%?%“% VB
(mz) : 369cRE08)223354e( 35) f0236wE37) EXAMPLE 23 20
5-(Di nethylan1no Qél)ag%go 9H qui no[ 4, 3, 2- de][1, 10] phenant hrol i n-9-one
hydr ochl ori de (ChL ) pl (3.25 nmmol) of concentrated hydrochloric
ﬁfl df arle ad]ged *0Md41Rigg (Bo 26t mADLPESE compound CRL 8419 dissolved in 60
of chl orof or e ti di 25708 4St ilghed for 2 hours at room
tenpera?hre Thgl %ﬁec%%?fatgg g?nggqb 6?€er glgffhhnd t hen washed with
et her. Conmpound E€RLHSMMB ((GDS33gy i%. bt éFﬂe@H:n §he 5 or sl a3pBick

pouder. Y1 gtd 5570% 30 5 151 MR (VB 48k oac? £7 1%, 134388, (my, 20,

4.01 35 64(d IH J = 0 (m 1H), 9.12 (dd,
1H, J =4 .5 afnd8188a|az:§ 2.9 H2) (d7 m jér5lﬂ Hz~7 (% g, 7 éﬁ (dm
1H J = 9. 24H2) an7. %0—(dzd,5 Y4 4.4 Hz), 8.41 (d, 1H, J = 5. 8 Hz),

J
10 8.43 (d, 143, J = 8.8 Hz), 8.82 (dd, 1H, J = 7.5 and
1.5 Hz), 9.15 (dd, 1H, J = 4.4 and 1.5 Hz), 9.21 (dd,
18, J = 5.8 Hz)
e 3¢ NMR (CDCls): 42.83, 45.01, 100.76, 116.81,
118.78, 120.85, 125.38, 126.35, 129.35, 135.04, 136.04,
15 136.43, 140.22, 141.56, 148.49 (2C), 149.41, 152.30,
155.07, 181.57.

EXAMPLE 26

12-Methoxy-9-H~quino[4,3,2~de] [1,10]phenanthrolin-9%-one
20 (CRL 8472)

0.54 ml (3 mmol) of dimethylformamide diethyl acetal 1is

added to a suspension of 2-methoxy-ll-methyl-1,6-
diazanaphthacene-5,12-dione (Intermediate By} (0.23 g,
0.75 mmol}) in DMF (7 ml) under N,. The reaction medium
2% is heated at 120°C for 1 hour. After concentrating
under vacuum, ethanol (45 ml) and NH,Cl (0.46 g) are
added and the mixture is then refluxed for 30 minutes.
After concentrating on a rotary evaporator, 30 ml of
water are added and the medium is then extracted with
30 CHC13(2 x 30 ml). The organic phases are dried over
MgS0; and concentrated. The crude product obtained is
purified by flash chromatography on silica (CHCl3} to
give the expected compound CRL 8472 in the form cof a
brown powder (50 mg).
35 e Yield = 21%
e Melting point = > 260°C
e 'H NMR (CDCl;): 4.31 (s, 3H), 7.04 (d, 1H, J =
8.5 Hz), 7.92 (ddd, 1H, J = 8.1, 7.0 and 1.5 liz), 8.00
(ddd, 1H, J = 8.4, 7.0 and 1.5 Bz), 8.52 (d, 1lH, J =



J=28,0and 4.5 Hz), 7.94 (m 1H), 8.26 (d, EXAMPLE 24 12 FEB 2004
5-Bi s(2-chl oroet hyl ) am no- 9H qui no[ 4, 3, 2-de] [ 1, 10] - phenant hrol i n-9-one

(CRL 8422) 1 2 FEB 2004 - 40 10 nmol of sodi um cyanobor ohydri de NaBH3CN

(0.63 g) are added portionwi se to a solution of 5-am no-9H qui no-

[4, 3, 2-de] [1, 10] phenant hrol i n-9-one (1 % 3.95 mmol) and
chl or oacet al dehyde (50% aqueous, 2.6 n#¢ 6.8 mmol) 5 in acetic acid (30

m), at OC. The reaction nmediumis stirred at OC for 5 m'nutea and then at
room tenpebabuF@)fort 3B milddt edHNext = thel neBFum-is Hdasi i BB vidn

saturated sedi um hydrpgen; car bgnate (NaHCO3, sQl uti en sanghé hen sextznact ed
with a 95/5 10 CHC13/MeOH mi'xture. The organi ¢ phases are dried over
magnesi um sdl-£dt ddvy34 and Somc&ftrated on a rotary evaporator. The crude

product obtai ned.i S3puniki qddey )i l34 a8d,0n1tthreagh siéith, (CHGLISaNd then
?%gcr ?g&%%’%&ﬂgwﬁ,ﬁ@%gﬁ_} wo, cofpoungs:  LRL, 842¢, and 5515 SORL 8423

5- Bi s(chl or gebhyl), amiamo-g3H qui mafsl, 31829 ded [ 1140] phenan22@4wad 6Gbt7di,ned in
t he form of g lting point = 220C IR (KBr) : 1666, 1650 cm1 1H NMR
(CcDC13) : 3183-Cf throlin-9-one (CRL 8422) pink powder (0.14 g) Yield =
10% 4H, J = 7.0 kYR 4C0414};16H, J158F. émbz), 7.47 (dd, 1H, J = 9.5 and

2.9 ), e MS (m/z): 313 (50), 312 (81), 284 (17), 283
10 (100), 254 (23), 193 (51).

EXAMPLE 27
4-Bromo-5-amino-9-H-quino[4,3,2-de] [1,10]phenanthrolin-
S-one (CRL B478)

15 Bromine (35 pl, 0.67 mmol) is added to a suspension of

compound CRL 8347 (0.2 g, 0.67 mmol} in acetic acid
(8 ml). The reaction medium is heated at 50°C for 6
hours. After concentrating, the medium is basified with
5N sodium hydroxide (20 ml) and then extracted with a
20 5% MeOH/CHCl; mixture (400 ml). After drying over MgSO,
and evaporating off the solvent, compound CRL 8478 is
obtained in the form of a violet powder which 1is
recrystallized from a 20 ml/15 ml CHCli:/pentane mixture
(152 mg} .
25 e Yield = 61%
e Melting point = > 260°C
« 'H NMR (DMSO-dg¢): 7.07 (broad s, 2H), 7.61
(d, 1H, J = 8.8 Bz), 7.77 (dd, 1H, J = 7.7 and 4.0 Hz),
8.18 (d, 1H, J = 8.8 Bz), 8.61 (d, 1H, J = 7.7 Hz),
30 9.10 (d, 1B, J = 4.0 Hz), 9.14 (4, 1H, J = 5.8 Hz),
9.91 (d4, 1H, J = 5.9 Hz)
e IR (CHCls): 3501, 3400, 1673 cm™
e MS (m/z): 378 (42), 377 (i00), 376 (48), 375
(27}
35
EXAMPLE 28
11-icetoxymethyl-Q-H—quino[4,3,2-
de] [1,10])phenanthrolin-9-cne (CRL 8528)




25 7.66 (dd,
1H, J = 5.6
Hz), 9.16

(CDC13) : 40.16, 53.60, 101.70, 116.60, 30 118.37, 118.68, 125.39, 125.91,

129. 25, 135.

152. 22, 155. 08 181. 43. EXAMPLE 25 35

R e AR T e Ul e 3, 10! 3G lof Sompound

CRL 8423 ar edolstdhititech i sudtensionnpdf 3ta2eEER v2GOAh v1-41 naethsoll-elt fpownder .

5-(2-chloro
8423) Accor

(dd, 1H, J = 4.4 and 1.8 Hz),

13, 136.12, 136.38, 139.42,, 141.93, 148.24, 148.73, 149. 34,

43

Lt ing poi o ToRE =R %%‘%2 TS M R 1 R

(CDC13) : 3

08 BY mmodp), lP-DBFS (Azynl) 32881t N2 2Hhg fe5c51H@ mQﬁImm(broad

s, 1H), g.344 (dHeS%E'd 1)8263"@“%% 512, z60Afg?;El%onJce'nt2ra5tﬂQ

(dd, 1H ~J =
8.8 Hz), 8.&ndedd, VQFPU@r

41 (d, "1

140. 22, 141256211 48°R8e7o8yt19d9 oy 21500 Ry PYBRPEATLHY, 570

12- thhoxy &d%aruam&4aadéddahﬂlﬂﬁ&ph@ﬂanhhm3Ith&noeﬂtraQt@@Hw£MH2) 0.54

M (3 nppi)

15

20

25

30

35

C fcﬁ' r‘ng h)ygoormrﬂrr_i d%h%i eé?%anggetp asiesé are dried over
MgS04. After evaporating off the sclvent on a rotary
evaporator and purification by flilash chromatography on
silica (CHEC13), 65 mg of compound CRL 8528 are
chtained.

e Yield = 60%

e Melting point = 206-210°C

e 'H NMR (CDCl3): 2.19 (s, 3H), 5.32 (s, 2H), 7.96
(ddd, 1H, J =1, 1.8 and 8 Hz), 8.03 (ddd, 1H, J = 1,
1.8 and 8.4 Hz), 8.56 (d, 1H, J = 5.5 Hz), 8.64
(dd, 1H, J = 1.1 and 8.4 Hz), 8.71 {(dd, 1H, J = 1.1 and
8.0 Hz), 8.77 (d, 1H, J = 2.4 Hz), -9.14 (d, 1H, J =
2.4 Hz), 9.28 (4, 1H, J = 5.5 Hz)

» MS (m/z}: 355 (88), 313 (100}, 296 (25), 267
(N .

EXAMPLE 29

9-H-Quino[4,3,2-de] [1,7]phenanthrolin-9-one (CRL 8529)
Dimethylformamide diethyl acetal (0.15 ml, 0.875 mmol)
is added to a suspension of e-methyl-1,11-
diazanaphthacene-5,12-dione (Intermediate Dj) {52 mg,
0.875 ml) under N;. The reaction medium is heated at
120°C for 30 minutes. After concentrating under vacuum,
ethanol (60 ml) and NH,C1l (0.34 g} are added and the
mixture is refluxed for 30 minutes. After concentrating
on a rotary evaporatecr, 10 ml of water are added and
the medium is then extracted with CH,Cl, (2 x 10 ml).
The organic phases are dried over MgS0, and
concentrated. The crude product obtained is purified by
flash chromatography on silica (99/1 CH,Cl,/MeOH) to

1H J =80 and 4.4 Hz), 7.70 (d, 1H, J = 2.9 Hz), 8. 42 (h¢ FEB 200
Hz), 8.50 (d, 1H J = 9.5 Hz), 8.81 (dd, 1H J = 8.0 and 1.8
9.23 (d, 1H J = 5.6 Hz) 0 13C NVR

43 (d,°1H, J =
StImrEy J?-‘STHJ@) agdlEIW&i 1#: 23 ¢)4.&Feand 1.5

Hz), 9.21 (ddidedlRnd thd. Rikighr8 13C MR (LDELSYea 98:830 4miflined00. 76,

116. 81, 118. 78, 120.85, 125.38, 126.35, 129.35, 135.04, 136, 04 15 136. 43,



di azanapht hacene-5, 12-di one (Internmediate B9) (0.23 g, .

(7 mM) under N2. The reaction nmedium 25 is heated at 120C for 1 hour. After
concentrating under vacuum ethanol (45 ml) and NHAC (0.46 g) are added
and the mxture is then refluxed for (%ém nutes. After concentrating on a

added to a suspension of 2-nethoxy-11-nethyl-1, 6-
0.75 mmol ) in IIBI\;FFFH 2004

rotary evaporator, 30 mMl of water are’ddded and the nmediumis then

extracted wi_,th 30 IC13(2 x 30 an phase ar e dr i ed-over
MySO4 and cgﬁ&’gnt?%easg?ﬁéegr u%ge r%ﬁc?ﬁgbt asl%r'? %hpurl%r edgg | ash

chr omat ogr aghy low $idlii¢h ((6CIrd@]J3) to gi ve the expect ed conpound CRL 8472 in
the formof a bro (%50 ng). 35 Yield = 21% Melting point = >
260C 1H NVR (CDCl & 7.04 (d, 1H, J = 8.5 Hz), 7.92 (ddd,

1H, J 8 1 7. 0®an 1NI‘5R zqnclaa 200 7 (7c13dd (dx:H J1h 8.4, 7. ® .dnd an5 Hz),
8.52 (d 2 2 424 5. d 11i 8. d 1.5
Hz), 8.66 (3 3 falzl’, Jf%%s g‘%ﬁ 1H §7 (c?d % di o 1]112.) 5 %, X. 27
(d, 1H, J =(8d8,HAH, 13C=NVR Q,CDtm) ands4l 69, H4>14 &35111@jI 751Hf11é 7B, 5

122.92. 123 543, pba4. 54, 6913gd§2 2;{31 Bl gsg Ja!;, 137586, , 189087, (45. 80,
146.28, 149.59, 149.99, 67.75, IR (CHC13) 1671 1588
cm1 Ms (niBy: B3 {Hh)andidb- 529‘“15% 2%41%1?§1 éb}s J16 él(?O)HZ 1254 2(123)

41193 (51)5' E&Wgﬁfh o [9 RN ][H 10 phenant L, 8478) 15
- Br onm- 5- ani no- 9- Kk qui no e phenan
Brom ne-{35 jil, *0. 39 | )(tpglahde&%po% Jg’;e JQ 'onﬁg? 8@ nﬁ&Jn& CRL 8347
(0.2 g, 0.672mmle), irpRoEt,i ciaTigb, 132.21, 132.60, 132.99, 136.88,
139.91, 144.85, 148.00, 148.03, 151.75, 151.84, 179.54
e MS (m/z): 283 (54), 255 (100) 228 (10}.

15 EXAMPLE 30
5-Bromo-9-H-quino[4,3,2-de] [1,7]phenanthrolin-9-one
(CRL 8839)
Compound CRL 8839 1is prepared according to the

procedure described in Example 8, starting with 9-H-

20 quinc([4,3,2-de] [1, 7}phenanthrolin-%-cne {CRL B8529)
(0.5 g, 1.77 mmol); 20 ml of acetic acid; bromine
sclution (0.2 ml, 3.88 mmol/5 ml of acetic acid);

reflux for 24 hours.

25 EXAMPLE 31
5-Amino-9-H-quino{4,3,2-de][1,7]phenanthrolin-9-cne
({CRL 88B36)

Compound CRL 8836 is prepared according to the

procedure described in Example 2, starting with 5~
30 bromo-9-H-quino[4, 3,2-de] [1, 7]phenanthrolin-5%-one

(CRL 8839) (1.15 g, 18 mmol); 250 ml of DMF; sodium

azide (1.2 g, 1.85 mmol); reflux for 4 hours.

EXAMPLE 32

35 5- (Dimethylamino-2-ethyl)amino~9-H-quinof4,3,2-de]-
[1,7)phenanthrolin-9%-one (CRL 8840)
Compound CRL 8840 is prepared acceording to the

procedure described in Example 22, starting with
SLamino-9-H-quino[4,3,2—de][1,7}phenanthrolin-9—one



(8 M) . The reaction nmediumis heated at 50C for 6 hours. After T2 FEB 2004
concentrating, the mediumis basified with 5N sodi um hydroxide (20 nml) and
then extracted with a 20 5% MeOH/ CHC13 ni xture (400 m) . After drying over
MySO4 and evaporating off the solvent, conpound CRL 8478 is obtained in

the formof a violet powder which is 4§1cr_ystallized froma 20 mM/15

CHC13/ pentane m xture (152 ny). 25 Vi = 61%* Melting point = > 260C

im0 = 77 G 858y (ThT8 T g il by ) Bughepitepfinage 17 S04

Hz), 30 9. 161(3(&,eth|€ﬂ J (@ 410 HzP1.9. iho(ld,; lHt:]lf:llfmrQJ t1c9 Gl (dH, lH J

(100), 376 (48> T3 (27) 35 ERAVPLE 26 ° §§5kcet”§x§%y| BRI 4.3, 2

de] [ 1, 10] phedant laroléiSnnercdne (OREC &528)8 I2RAEB2004 - 43  Di net hyI f or mani de
diethyl acetal (0.27 ml, 1.5 nmol) is added to a suspension of

3-acet oxynet hyl -1 | - net hyI 1, 6- di azanapht hacene-5, 12-di one (Internedi ate
B10) (0.11 EXAMPLE) 33mwl) in DWW (4 ml) under N2. The reaction medium5 is
heated at 120g; fqrchhotitwth falnflin CENCAH ¥ BY drfino LORE quv sl pan 3 e hanol (25
m ) and NH4CLl (0. 23 a added and the m xture is then refluxed for 30
i nut es. Aﬁ@drllodﬂé’g’m‘}aé’t I3 -2 19ear (FRY é}%?%l or, 30 M of water are

added and t hemRAinm i @RLhQMQXt rast e g dd CHEE3r2ny 30tsl) tihe
organi c. phases are dried over. MySQ}. After eLvagoratl ngaoff t he WsoI vent on

a rotar procedure described™ 1n  Exam rting
S-amino-9-H-quino[4,3,2-de] [1, 7]phenanthrolin-9%-one
(CRL 8836) {1 g, 3.95 mmol); chloroacetaldehyde
(2.6 ml, 16.8 mmol) ; acetic acid (30 ml}; sodium

cyanoborohydride (0.63 g, 10 mmel); 30 minutes at room

15 temperature.

EXAMPLE 34
5- (Chlorcethylamino-2-ethyl)amino-9-H-quinc{4,3,2-de] -
[1,7)phenanthrolin-9-ocne (CRL 8842)

20 Compound CRL 8842 is also obtained during the procedure

described in the above example from S5-amino-S%-H-guino-
14,3,2-del {1, 7]phenanthrolin-9-one (CRL 8836).

EXAMPLE 35

25 4-Bromo-5-amino-9-H-quino[4,3,2-de][1l,7]phenanthrolin-
9-one (CRL B843)
Compcound CRL 8843 is prepared according to the

procedure described in Example 27, starting with
5-amino-9-H-quino[4, 3,2-de] [1, 7]phenanthrolin-9-one

30 (CRL B8836) (0.6 g, 2.01 mmol); 24 ml of acetic acid;
bromine (35 pl, 0.67 mmol); 50°C for 6 hours.

EXAMPLE 36
7-Nitro-9-H-quinc{4,3,2-de] [1, 7]phenanthrolin-9-one

35 (CRL 8838)
Compound CRL 8838 1is prepared according to the

procedure described in Example 6, starting with 9-H-
quino[4,3,2-de] [1, 7}phenanthrclin-9%-one (ZRL 8529)



evaporator and purification by flash chromatography on

nmg of conpo
206-210C 1
1, 1. 8 an
J = 5.5 Hz),
and 8.0 Hz)
(d, 1H, J =
EXAMPLE 29

D net hyl f or
suspensi on

D1) (52 nmg,
30 mi nut es.

(0.34 g)sar
concentrati
mediumis tH
dried over

by flash c
give the exp

Yield = 11%thrHN@

(ddd, 1H 3

15

20

25

30

35

und CRL 8528 are obtained. 15 Yield = 60% Melting point

H NVR (CDC13): 2.19 (s, 3H), 5.32 (s, 2H), 7.96 (ddd, 1H J
d 8 H) , S 03 (ddd, 1H, J =1, 1.8 and 8.4 Hz), 8.56 (d,

8.64 20 (dd, 1H, J=11and84Hz) 8.71 (dd, 1H, J =
,877(d 1H J =24 )4 <~ 014 (d, 1H J 2.4 H),

55 (88), 100), 296 (25),. 267 (7)
@ K Qui n%%/s "“%mélde]z[%l ( néHtlrsﬁPgH n)#%ecl(l@:RLﬁsﬁég)o
mmnuktch&mdw1la@%¢afof02lﬁo@is 0.875 mmol) is added to a

of 6-nethyl-1,11 30 di azanapht hacene-5, 12-di one (I nternedi ate
0.875 m) under N2. The reaction nmediumis heated at 120C for
EXpMALEcGlitent rati ng under vacuum  ethanol (60 m) and NHACL

oM A S 08 [ e R PR B M SR8 o)

vapor at o

35
ngﬁue 03Q0ted with CH2C12 (2 x 10 n1) The oiganic phases_?rgd
tzHat The ain ur i
MaREbaRd eRRCARLHA eds g:r %%%.%}dﬁg o2 ZggF A

silica (9

h
réomat e apééﬁ@anPQ_EQSZ@ i rﬁ&aﬁ@lf&)ﬁn ofstartyigld owisdl i <6 ny).
4H]a%E90[4.@-ai&éﬁi5]#¥pﬁbnaﬁkﬂréqu §-8ne 8 H2), 7.97

(CRL 8838) ' ) 0.61 mmol); iron
(0.19 g, 3.38 mmol}, 10 ml of acetic acid/water mixture
(50/50)

EXAMPLE 38
12-Methoxy—9—H—quino[4,3,2—de][1,7]phenanthrolin—9-one
(CR1. 8844)

Compound CRL 8844 is prepared according to the

procedure described in Example 29, starting with
3-methoxy-6-methyl-1,1ll~diazanaphthacene-5,12-dione
(Intermediate D;) (0.76 g, 25 mmol); dimethylformamide

diacetal (2 ml, 11.67 mmol); 120°C for 30 minutes:
NH,Cl1 (4.5 g); 500 ml of ethanol; refluxed for 30
minutes,

The results of the pharmacological tests, presented
below, demonstrate the c¢ytotoxic gqualities of the
compounds of formulae I and Ia, and also the maximum
tolerated doses. These data enable the therapeutic

value of the claimed compounds to be assessed.

1 - Determination of the maximum tolerated dose {MTD)

The evaluation of the maximum tolerated dose was.
performed on 4- to 6-week-old B6D2F1/Jico mice. The
compounds were administered intraperitoneally at
increasing doses ranging from 2.5 to 160 mg/kg. The
value of the MTD (expressed in mg/kg) is determined
from the observaticn of the survival rate of the

silica (CHC13)%i 7 6BB 2004



(ddd, 1H, J = 8.0, 7.4 and 1.2 Hz) , 8.51 (d, 1H, J= 5.9 Hz), 8.69 (dd,FEB 200
2H, 3 =8.0 and 1.5 Hz), 9.08 (dd, 1H, J= 4.8 and 1.9 Hz), 9.13 (d, 1H, J=
5.9 Hz), 9.27 (d, 1H, J = 1.9 and 8.1 Hz) 10 13C NWR (CDC13): 115.15,
121.76, 122.28, 127.13, 127.16, 129.65, 130.82, 132.21, 132.60, 132.99,
136.88, 139.91, 144.85, 148.00, 148.03,5151.75, 151.84, 179.94 M5 (mz)
283 (54), 255 (100) 228 (10). 15 EXAMPLE 30

5- Brono- 9- Hguinof 4, 3, e)[ 1, 7] phepnant hr on L 83931,@)1’@)0und
CRL 8839 is pr enége;lr%d ggfce%r di %g tg t%gg g%ggﬁrge dgggéfq{ed% n Exanpl e 8,
starting w tdfimiH SR giamo] i, Bh - HéPPH&C?FpH@ﬁ&ﬁt 19815 i CRL B 529)
(0.5 9, 1.77 d:iR0HE Qfel%'@fth@ DA Ne ;1 §0LUticOMmdbi ordd 3. 88
mmol /5 m of acetic acid); reéeflux for 24 hours, 25 EXAIVPLE 31

5- Ami no- 9- HHif Hed 4,515 dERFLOP ph@h&Rt hiEBEi nY81i8Re CfCRED 883%]° conpound

CRL 88365i s g_%)@éf)d @s:é:,pr dm@ rﬁ@/kc{[‘;\ﬁ ﬂh@gedwl@e?eﬁ:fﬂl b;eﬁe i lmﬂxampé e 5(9
starting wt uj.nol[ 4, 3,2-de] [ 1, 7] phenant hrol i n-9-one (CRL
8839) (1.15 %0“51185' )652]5@ rﬁq? dt9 DRE; a%%ﬁ?%{n azide (1.2 g, 1.85 mmol);
reflux for 4 hours EXAMPLE 32 35

5-(Dirrethy| no-2-e I Q- .

[ 1, 7] phenant %I ’r’%sbig%e?’?cﬁg eg84) oungfcﬁﬁ% S p FEH S cor di ng
to the prochohs e(l‘diEE)craJiIed:qJnlﬁ@mrpire Qlestarbehgwwith

5-am no; §- H qui no[ 4, 3, 2-de] [1, 7] phenanthrol in-9-one 1 2 FEB 2004 - 45 (CRL

8836) (?L 28 g, 4.3 mmol); dinethylformam de diacetal (4 m, 21.9 mol);
trifluoroacetic acid



(12.5 m, 83 mmol ); sodi um cyanoborohydride (4.1 g, 65 mol); 90C for 8FEB 00
hours. 5 EXAMPLE 33 5-Bi s(chl oroet hyl am no- 2-et hyl ) am no- 9- H qui no[ 4, 3, 2- -
de][ 1, 7] phenant hrolin-9-one (CRL 8841) Conpound CRL 8841 is prepared
according to the 10 procedure described in Exanple 24, starting with

5-am no-9- H qui no[ 4, 3, 2-de] [ 1, 7] phena.ntqgrQI in-9-one (CRL 8836) (1 g, 3.95
mol ); chl oroacet al dehyde (2.6 , mmol ); acetic acid (30 m); sodium
cyanobor ohydride (0.63 g, 10 mmol) futes at room 15 tenperature.

Ty En

EXAMPLE 34  5- (Chl or oet hyl am no- 2- et am no- 9- H qui no[ 4, 3, 2-de] -

[ 1, 7] phenant hrolin-9-one (CRL 8842) 20 Conpound CRI 8842 is _also ohtained
during the procedure d@éﬁlgbgﬁgslalﬁ‘he above exa | emfrbOMing /kq) _
5-am no- 9- FFgurno- 3 Z=det {1, 7ipenamtm ol TT=9- . BXAMPLE
35 25 4- Br onmo-5- amClrF& G2 4quiAss]igleniqe] [ 1, 7] phénant hrol29%-9-one [( CRL
8843) Conppun@R@ngz%%S(g_%ngmaeer&@cqu@dm to|the pr oggdur e dedcri bed
I n Exanpl e 27, —starting wtt
5- ami no- 9- K qui no[ 4. SR &3 1(EARIfarithr ol i n-9- dne 30 (3P 8834) (|0.6 g,
2.01 mmol) 24 n ofcﬁcegtgcpl a@,ggmpltgom ne (35 pI, 0. 67>mmlo) 50C|for 6
hours. EXAMPEE36 7-NtT0-5- H—QUIHO[4 372-del 1, /JpnenantnrOIIn 9-lone 35
(CRL 8838) R 16 e
described {n Exanpl @RQ, sSiayt Er;&rﬁ/i.gltg1 49) H- > 160
qui no[ 4, 3, 2=dei{ T, /kpnenan[nr0||n 9-one (CRC 8529) I 2 [ EB 2004 - 46
8297 (Example 3) > 160
CRL 8289 (Example 6) 20
CRL 8344 (Example 7) > 160
CRL 8248 (Example 8) > 160
CRL 8347 (Example 9) > 160
CRL 8292 (Example 13) > 160
CRL 8290 (Example 12) 80
CRL 8333 (Example 14) > 160
CRL 8368 (Example 10) > 160
CRL 8369 (Example 15) > 160
CRL 8373 (Example 16) > 160
CRL €387 (Example 11) > 160
CRL 8388 (Example 17) > 160
CRL 8406 (Example 19) > 160
CRL 8407 (Example 20) > 160
CRL 841¢ (Example 21) > 160
CRL 8419 (Example 22) 40
CRL 8418 (Example 23) 40
CRL 8422 (Example 24) > 160
CRL 8423 (Example 25) > 160
The majority of the products described in the family of
5 ascididemin or of its isomer do not show any direct

toxicity (MTD > 160 mg/kg) and may thus be used in vivo

at high tissue concentrations, and thus at high doses.
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FEB 2004 live cells present in the culture well(s}). This amount
of formazan is measured by spectrophotometry.
The cell lines are maintained as a monolayer culture at
15 37°C in closed culture dishes containing MEM 25 MM
HEPES base medium (minimum essential medium). This
medium, adapted to the growth of a varied range of
mammalian diploid or primary cells, is then
supplemented:
20 7
- with an amount of 5% FCS (Fetal Calf Serum)
decomplemented at 56°C for 1 hour,
— with 0.6 mg/ml cof L-glutamine,
— with 200 IU/ml of penicillin,
25 — with 200 mg/ml of streptomycin,
— with 0.1 mg/ml of gentamycin.
The 12 human cancer cell lines used were obtained from
the American Type Culture Collection (ATCC, Rockville,
30 MD, USA). These 12 cell lines are:
- U-373MG (code ATCC: HTB-17) and U-87MG (code
ATCC: HTB-14) which are two glicblastomas,
- SW1088 (code  ATCC: HTB-12) which 1is an
35 astrocytoma,
~ A549 {(code ATCC: CCL-185) and A-427 ({(code ATCC:
HTB-53) which are two non-small-cell lung

cancers,



- 47 animals over a |4-day period after a single
products under consideration. The change in the weight of the animals is
al so nonitored during this period. Wien the value of the MIDis 5 greater
than 160 ng/ kg, the value of the MID is considered as 160 ng/ kg by

def aul t .

are collated in Table I below 10 - 285

The results of the estinmation 8f_the maxi mum tol erated dose (MID)
TABLE i Conpounds CRLMID( ng/ kQ)

CRL8274( Asci di dem n L 8269(2- | e clipi done), 40

CRL8323( Exanpl el) 2021€:%E§§01?69§%p| g%?&iesog%g[g%?ﬁ( Eﬁaﬁm &3y 2166C00¢
CRL8325( Exanpl e4) >160c CRL8267FL Exaap| e5)lf0 CRI8289¢Evanptebp2ectal
CRL8344( Exanpl e7) >160 CRL8248( Exanpl €8) >160 CRL8347( Exanpl €9) >160
CRL8292( Exanpl e13) >188°BRE8290( Exanpl e12) 80 CRL8333( Exanpl e14) >160

CRL8368( Exanpl e10) >16070R(8369( BIAtp| ¢TFH-1060 GRBITE] Exsapiiel1BTST60

CRL8387
CRL8407

10

15

20

25

30

35

Exanpl e20) >

cram) <20) 150" CRLa [ B it £37) EgpC CHEEEIY 41 0

JB82 ({(code ATCC: HTB-1) and T24 (code ATCC: HTB-
4} which are two bladder cancers,
- PC-3 (code ATCC: CRL-1435) which 1s a prostate

cancer.

Experimentally: 100 pl of a cell suspension containing
20 000 to 50 000 (depending on the cell type used)

cells/mL of culture medium are inoculated in flat-
bottomed 8%6-well multi-well plates and are incubated at
37°C wunder an atmosphere comprising 5% CO; and 70%
humidity. After incubating for 24 hours, the culture
medium i1s replaced with 100 pl of fresh medium
containing either the wvarious test compounds at
concentrations ranging £from 10 to 107 M or the
solvent used to dissolve the test products (contrel
condition). After incubating for 72 hours under the
above conditions, the culture medium is replaced with
100 pl of a yellowish sclution of MTT disscolved at a
rate of 1 mg/mL in RPMI 1640. The microplates are
reincubated for 3 hours at 37°C and then centrifuged
for 10 minutes at 400 g. The yellowish solution of MTT
is removed and the blue formazan crystals formed at the
cellular level are dissolved in 100 pl of DMSO. The
microplates are then agitated for 5 minutes. The
intensity of the resulting blue coloration, and thus of
the conversion of the yellow 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,

respectively, to the maximum absorption wavelengths of
formazan and to the background necise. Software built

inte the spectrophotometer calculates the average

adm ni stration of the



CRL8419( Exanpl €22) 40 CRL8418( Exanpl e23) 40 CRL8422( Exanpl e24) >160 17 FE8 2006
CRL8423( Exanpl e25) >160 The majority of the products described in the famly
of 5 ascididenmin or of its isomer do not show any direct toxicity (MID >
160 ng/ kg) and may thus be used in vivo at high tissue concentrations, and
thus at high doses. 12 FEB 2004 - 49 2 - Cytotoxic activity on tunor cell
lines in culture The influence of thé é&rrp‘ounds of fornmulae | and la on
neopl astic cells was eval uated using the MIT 5 colorinetric test. The
princi pl e oPPLREEMIFRESIEY svabiRRd3BA taies G torhsharfar dr SYCE P oy

met abol i cal I+ gactieve )l iave Gelansizafd ther el d Pvmdd o ductMMiTa {3 € 4, 5- -

di net hyl t hi azol - 2-yl) -2, 5-di phenyl tetrazoliumbromde) into a blue
product, formazan. The amount of fornazan 10 thus obtained is directly
proportionaknko tRe;iaaeuRl, ofcchiveycebhs presenslin dhesenl tame odrd | (s).
This anpunt of forpmazan is neasured b s?ectropt}?t oge%ré. The cell lines
are mai nt ai REFPRENASHNol A9BFU LRt dr & §5 OF7 Ch F6SBESREI (T i shes
contai ni ng MeW125 INMeHEPRS sbasemaaicdm WitH MunLsseitt | alhaediatyrallhi s

medi um adaEJted to the growth,of {31 varézgg ranﬁ of _ma lian diploid or
primary cel PEOGUSY haAcIdLppmsfentdil 4) i Han%dnoit SR (Fet al
Cal f Serum shéeconpl gmentethat b6 bototyhowctividyi h 6n6 mpenm w@fll
L-glutamne, - with 200 11U . of %e(r}ihci Llin 25 -. vvit_hnégg Qﬁ/mU-Of
strept omyci RECIITFIAT O™ g/ hiCof! et ARl citi™OFhe 1 huntn  d4Reer cel |

i nes usked wereiqbt awnedséyom24, J82, HCT-15, LoVo, MCF7, T-47D,

AB409, A-427 and PC-3 with a 50% inhibitory
concentration (ICsg) which is between 107 and 10°!%,
depending on the compounds and the tumor lines tested.
By way of example, the wvalues of the concentrations
15 flanking the ICsy values which are obtained on the

various cell lines are given in Table II:



the American Type Culture Collection (ATCC, Rockville, 30 MD, USA). Thk&éEB 2004
12 cell lines are: 35 - U 373MG (code ATCC. HTB-17) and U-87M5 (code ATCC
HTB- 14) which are two gliobl astomas, - SW088 (code ATCC. HTB-12) which is

an astrocytoma, - A549 (code ATCC. CCL-185) and A-427 (code ATCC. HTB-53)
which are two non-snmall-cell lung cancers, 12 FEB laati - 50 HCT-15 (code
ATCC. CCL-225) and LoVO (code ATCC:. ~CEE-229) which are two col orectal

cancers, T--47D (code ATCC. HTB-133) and MCF7 (code ATCC. 5 HTB-22) which

are two breast cancers, J82 (code ATBBLEHIB-1) and T24 (code ATCC. HTB- 4)

whi ch are two bl adder cancers, PC-3 (code ATCC. CRL-1435) which is a

prostate capcer. 10 Experinentally: 100 il of a cell suspension containing
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Inhibitory concentrations (M) flanking the wvalue of the
50% inhibitory concentration o©f the compounds of
formula I, II(*) or III(**) on the cell lines



rate of 1 ng/nL in RPM 1640. The microplates are 25 reincubated for 31ZFEBZWL
hours at 37C and then centrifuged for 10 minutes at 400 g. The yell ow sh
solution of MIT is renoved and the blue formazan crystals fornmed at the
cellular level are dissolved in 100 pl of DVMSO. The mcroplates are then
agitated for 5 mnutes. The 30 |nten5|té of the resulting blue coloration,

and thus of the conversion of the yel Péw MIT product into blue fornmazan
by the cells that are still alive at the end of the experinent is
quantifi ed Bybspedtidophotemeth§ I&Sindsa TynbhecRVEmr@roassay V8 $€em

machi ne at §nw@Mﬁleﬂﬂhm%ﬁgtéyofﬁ@maegeﬁ%%ﬂaﬂd¥ydeé@@ﬂ@i@g on the
respectlvel}é8 to the maxi num absorption mavelengths of formazan and to the
[

backgr ound JamogoftiRee BUPREed) nEed neh g pkdty dphot bARieF diNESFat es
t he. averageailasFESEZW%&éﬂaaégwI§9Iﬂ$¥ﬁyﬁ¢'yaéUQ%tawdéﬁsehéhﬁTatandard

deviatiaon (Std S% and standard error me val ues. The

i nhi bitory 3€9P€§t§” t%ﬁéi%ém|vaPBWPh%ﬁpqqﬁ§e %%nﬁBﬂHﬁEsoFlFBPHﬁlael
and la on tfgidkfiferent tunor cell lines was conpared with that of the
natural product ascididemn (CRL 8279). Al of the compounds show
significant inhibitory activity on the cell proliferation of the 12 human
tunor lines: U-87M5 U 10 373MG SWxEIGS, 1024, J82, HCT-15, LoVo, MCF7,
T-47D, A549, A-427 and PC-3 with a 50% inhibitory concentration (1C50)
whi ch i s bptween—10-6M-and—10-10M —dependi-ng-on—the conpounds—and t he

tunor |inescbepbedds BrlLway of exanwhﬂgotmﬁMyalw@@/@tsgﬂeMBDnb@ﬂvrations 15

f!anking t herL.C807val ues which are cbta&p%d on thg.zgarlous ﬁgll i nes are

given in ThhhechbidERBn2004 - 52 TABLE
??nggggleptoclinidone] 120 0.33 ' 2
CRL 8289 (Example 6) 10 2.00 10
CRL 8248 (Example B8) 80 2.00 10
CRL 8241 (Example 3) 140 1.14
CRL 8287 (Example 5) 20 1.78
CRL 8325 (Example 4) 37 4,32 22
CRL 8344 (Example 7) 53 3.02 15
CRL 8347 (Example 9) 21 7.62 38
CRL 8323 (Example 1) 60 0.33 2
CRL 8301 (Example 2) 270 0.59 3
CRL B389 (Example 17) 420 0.38 2
CRL 8368 (Example 10) 480 0.33 2
CRL 8406 (Example 19) 60 2.67 13
CRL 8407 (Example 20) 22 7.27 36
CRL 841¢ (Example 21) 80 2.00 10
CRL 8418 (Example 23) 110 0.37 2
CRL 8419 (Example 22) 60 0.67 3.3
CRL 8422 (Example 24) 100 1.60 8.3
CRL 8423 (Example 25) 7 22.86 114

10 *: the ratio MTD/ICsp for the various compounds was
estimated by taking as reference a ratio equal to 1 for.

ascididemin.

The compounds described show, on the tumor cell line
15 models, ICsg values (nM) which are greater than or
equivalent to that of ascididemin. With the exception



COVPOUND CELL LINES CRLU- 07ALC U-373MC SWLOSB T24 J22 |1 CT-15 Lovo nmor A 2 FEB 2004
T-47D A549 A-427 t' C3 CRLA274110.7,10'!x10',10-' 4 ' , ' * ' x ., {r
110-1,1011.. a (110 .1D 11J0 101110",10' 111D ,t0" ]1304,10' 1110',10' 1110
3D IIID,ID 11110 ,i6 |

CRL8289110-' . 1ff'11i0'.10' 1110',10-'1110', 10' 1110'", 10' ! 11D .14'1110' , 10' 11
10' , x6.71110" ,10-'11104, 1D 1110, 10' "1 P£0.7 0" !

CRLS746110' . 10"11%%;10"1|1o- ID.' 111D J0~I11Q', 10" 1110',16' 11to' .1 D | 110

.10 ' 11111 PF16RE (5989 160hage 1935141 t9erz5eg dose 1s equivalent

CRIA2111 TO LolOthdt 1055 | Rsldild34ieniid, 1lﬁutTQ«JHdéé\ IEQ, |v|at1QJe is ten
101110 to- LI 101011104 1B 1L ioc.i0 1110, 10111108
CRL1207110" HG/9  FPY6E, 1608010Ehak0 P10 2S¢ Ef-Famah) - | jphe: maxinum

![0",10"HtﬂlaﬁﬁfédjddseslﬁfIPHB &&hﬁoundEMﬁbbkabeﬁo4ddﬂ%ldered
CR1, 830141! 04, 10~.1110" . 30" 1110’ .1 o' ' | 110 110, 10" 1110' ', 10’ ' 1110. 7', 10
11104, 1 1fﬁb'di%auiiloaij?%ﬁﬁYﬁlﬁ. 1ffBlP§é mg/kg, "are ndrkedry

CR1. 8323110 héd'ghtd ! THan 1@ K" ,difO 'askhifd ideEMitl 1020 gl . , 1Theé<d 10" . 1 0

1110, 101110 111 11 0 1110' " .10
CRI . 83251 11)"© f&‘%&lﬁ 8?859|1ﬁ%§t16;:Tilﬁovfﬁ'lff6*l¥o Ft FOERPYED . 100 1
10' . 10' | 110'halel1111e0 | 106110510 19485c1071! _ Consequently,  the

CRLB344I | & LD A0, 10 1D, TONLLDAAQ™ L1100 R 1110

0'11i 0', 10' T
¢ ItL83W711Olly@tIEmEd-1@J11Ihm£b presento’ bnNEntLOHH:EIeJimaﬂkédlm041110

"104f'0' gh%r"% naQI1dnYy 100" ddd0r, 10, 1 craq; . These
6t 110' . 10' 11164 fo' 1TT0" . T6%h 187 + B2 i 44" frios 101110 . % 1104. 10

"111104. 19' I&HNW@WH?B 1mey ' thos' |benuspdiias antitumor drugs, for

{-n13369110'thel@ 1210010x3E100r 5084311057, 10t 1105 5O 1 kO difk D eledflon L O 7
1118 ' .to' 11104, 10" 11l ar" 1D 11101. 30- 11110" ", 1041 CRI a1373110, 19" 1lje

s,19'11i o0, X034 | pES1 A ¥Iher  GheD 15bp5e| Apdugsd with  theengtgral

i 110 ibﬂrlb&c1dhﬁenhﬁl04Thh§ﬂfhﬁk ¥¥Huls characterized by better
CR1. 8387110 19 111 19. 1110. 0'110" lo' ! JO" 10 1 1'04 10' 111
0',i0i1lio H¥ PR L R a1 %%&%o 1199°, oo valde

10 nM, alsco shows better therapeutlc manageablllty than

ascididemin.

20 By virtue of their cytotoxic properties, the compounds
of feormulae I and Ia as described, or in the form of
acceptable pharmaceutical salts or solvates, may be

used as active principles of drugs.

25 The compounds of formulae I and Ia are generally

administered in dosage units established either per m®
of body surface or per kg of weight. Said dosage units
are preferably formulated in pharmaceutical
compositions in which the active principle is mixed

30 with cne (or more) pharmaceutical excipient (s).

The compeounds of formulae I and Ia may be used,
according to the cancer patholeogy of the individual to
be treated, at doses of between 0.05 and 350 mg/m2 of
35 body surface, preferably at doses from 0.5 to
50 mg/m‘/day for a curative treatment in the acute
phaée as a function of the number of treatment cycles
of each cure. For maintenance treatment, the compounds

of formulae I and Ia will advantagecusly be used at



ID,10-' a4 1, s, a' 1181.10-11i0" 110,10'1 , 11 1110, 10-111
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i nhibitory concentrati on of  the conpounds of formula I, 11(*) or I11(**)
on the ckl| HNEFEPV HEESRFA LS 53 Table |11

| C50 val ues

tumor |ines_studied) and the MID/ 1C50 rati os gt hese .ratios are cal cul ated
by formng tfe rdt§ o W TMENTD & Val GREPARYT
nunbers W t Rettentiirt Sfor BABLE 41 | iGameeuwndsGRLEGDON { atv)y MTDHHCO5CVIED/ | C50*

%](Fné/aaQLO'déHeQ{dirﬂ@' 331k0e 10uABER" 030" 1

(in nM (calculated fromthe cytotoxic activity on the

CRL 8274 10%%f%¥%(ﬁ¥§%éqé¥ggr%a§REe8%6nd%%%'é%%% in unit forms of

10

15

20

25

30

35

administration, mixed with conventioﬁal 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 intravencus

administration forms.

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

cyclodextrin, are used.

Thus, to prepare an agqueous 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 pclyethylene glycol
or propylene glycel, and a hydrophilic surfactant such

as Tween 80.

When a solid composition in the form of tablets is
prepared, a wetting agent such as sodium lauryl sulfate
may be added to the micronized or unmicronized active
principle, and the whole is mixed with a pharmaceutical
vehicle such as silica, «gelatin, starch, lactose,
magnesium stearate, talc, gum arabic or the like. The
tablets may be coated with sucrose, with wvarious

polymers or with other suitable materials, or

12 FEB 2004
,1011t0" ', 1041>10-5Ife"O 1110"' . 1041110',101110' 1. 10110' . 10' ! 110

gives the results of the average
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The active principle may also be formulated in the form
of microcapsules or microspheres, opticnally with one

or more supports or additives.

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

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

testicular tumors.
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tol erance/ cytotoxic activity ratios of the conpounds 10 illustrated inldH&B 2004
present invention are markedly higher than that of the natural
asci di dem n. These conpounds may thus be used as antitunor drugs, for
their cytotoxic properties, at tissue concentrations that are higher than
those induced with the natural 15 ascididem n. They are thus characterized
by better therapeutic manageability. CRL 8289, whose I1C50 value is 10 nM
al so shows better therapeutic manageabPi’i ry than ascididenin. 20 By virtue
of their cytotoxic properties, the conpounds of fornmulae | and |la as
described, or in the form of acceptbﬂgéﬂﬁharnaceuticaI salts or solvates,
may be wused as active principles of drugs. 25 The conpounds of fornul ae |
and la are generally admnistered in dosage units established either per
n2 of bodyl surfface phapaeckgtéfadei glomERs - o ageCBRPES 18P préterably
fornulated in phay @y{,gca%mogﬁep%ﬁ t LONgomPouAlChchbeenctf memprilreci pl e i s
m xed 30 with one (or nore) pharnaceutical _exci ient(;%, Thg elo]yse] nds of
fornul a& | and |lecmpyundsusdd, 9eaeEd} dif RF™3 3Eh céﬁger‘ba?ﬁ P6gy Of the
i ndi vidual to h%ég@g{.gg, 3t wdases off beteeenchtbboand EOEymEDf 35

pre

body surface, era at "doses fromO0.5 to_ 50 ng/nP/day for a curative
treatment in theCaReeBOUphLYECES énﬁugéﬁ%ﬁ1Wﬁt%%ﬁ§%%ﬁmer of treatment
cycles of each cure. For maintenance treatnent, the conmpounds of fornulae
| and la will advantageously be used at 12 FEB 2004 - 55 doses from 0.05
to 25 ng/ n2/day and preferably a doses fromO0.1%o 1.5 mp/nR/day
dependi ng on t hegnhunber % may be
conbined with anty d in vali dgfey y ltidrug 5

t her apy protocols.

Ry Ry R¢ R,
Re
Formuia} Formulz !a
10
in which:
- X is chosen from oxygen, an =NH group
and an =N-0H group,
- R, is chosen from hydrogen, halogens, a
15 nitro group and groups -NRgRg in which Rg and Ry
are chosen, independently of each other, from
hydrogen and (Ci—-C4) alkyl groups,
- R, is chosen from hydrogen and halogens,
- Ry is chosen from halogens,
20 (C1~C4) a2lkyl groups, (C;-Cs} alkoxy groups, a

[ guanidine group, groups -NRioRy; in which Rjg &nd Ri
are chosen, independently of each other, from
hydrogen, (Ci-Cas) alkyl groups, (C,-C4) phenylalkyl
groups and groups -(CHz)n~Y with Y being chosen

25 from halogens and CN, -CH(O-Et)az, {C1-C¢} alkoxy,
-0- {CH2)2-N({CH3;)z and -N{CHs)z groups and n =1
to 3,
- Ry, is chosen from hydrogen, halogens,.
nitro groups and groups -NRizRij in which Riz and Ris
30 are chosen, independently of each other, from
hydrogen and (C;-C4) alkyl groups.
- Ry, Rg and R, are chosen from:

hydrogen or a halogen atom;



In the pharmaceutical conpositions of the present invention for oral o; 2 FEB 2004
i ntravenous adm nistration, the active principles may be adm nistered in

unit forms of 10 administration, mxed with conventional pharmaceuti cal

supports that are suitable for human t apy. The suitable unit forns of

adm ni stration-conprise oral- route fo such as tablets, which nmay be
splittable, or gel capsules, inplants nﬂti travenous ~15- adapii]{g)g;ration
forms. For a parenteral adm ni st léﬁiﬁofﬁ‘l%iy 'rgj\}"eonro |’nf%§i on at ‘const ant

flowrate), sterijlg-agUepksysuspansians,l, st e te,)sbtphcersatyhexgol utions

or sterile and 20 injectable solutions which c ai n phar macol-ogigal |y
conpati bl e di sper'§ants) ahbydr s'oq]"ﬁﬁ)'i I i'qu?@f'ageF g, f'S?J?ﬁéyaong}%IS?%‘pw ene

glycol, polyethylgnre g, R @ o 0desBCOR;, anel usEd,RA5 iThushidip
prepare an aqueous solution tor intravenous .inj eqet ic%@nél ergifedg p an
i nf usi o perfornEdsov@?dl R  248h, PP podABEE NG Use a Co-sol vent: an

al cohol  such as gthanol frdn Hhyddgstucinds (poiGet ylkede ginfeotyldiO-
“propyl ene glycol, and hydr o yéi || rfactant such 30 as Tween 80. \Wen a
sol i d conpositi ofrfianaf e'%&r?ﬁg '1"1{ gﬁgﬁsgirgug%r‘epar ed, a wetting agent such

as sodium lauryl sulfate may be-mtsiedl +©0+0d; nbrr omfbEsd orC it¢oni zed
active 35 principle nd the whole is_m.xed w ceutical vehicle
such as silica, éqe(i(‘:ihslﬁ: @?5?93,91{18(% Brsﬂe:?é% ﬁw\gﬁgﬁgéﬁuﬁ?ﬁl arate, talc, gum
arabic xy the |ike. The tabletsgmmaypbe coated with sucrose, with various
polymers or with other suitable materials, or 12 FEB 2004 - 56
alternatively they may be treated such that they have sustained or del ayed

activity and such thatCliheyN comdmrRygusly rE€HeasR . agmergier m ned anount of
active principle. |

|
CH,- COOR;7 CHz—Ar

Ri;¢ and Ri7 being chosen from C;-Ce alkyl groups and
15 Ar being a Cg-Cig aryl group,
and the addition salts of these compounds

with pharmaceutically acceptable acids.

2. A pharmaceutical composition comprising an
20 effective amount of a compound chosen from the
compounds of formula I in which:
- ¥ is chosen from oxygen, an =NH group
and an =N-0H group,
- Ry is chosen from hydrogen, halogens, 2

25 nitro group and groups -NRgRg 1in which Rg and Rg

30

35



5 A preparation as gel capsules is obtained by mxing the active prihéiREBe00
with a diluent such as a glycol or a glycerol ester and by incorporating

the m xture obtained into soft or hard gel capsules. 10 The active

principle may al so be fornulated in the form of mcrocapsul es or

m crospheres, optionally with one or nore supports or additives. 15 The
active principle my also be presenteds¢nthe form of a conplex with a

cycl odextrin, for exanple a-, P- or

y-cycl odextrin, 2- hydr gxypropyl - | 3: cychogdexyri grorea gt hythpreycifodaxtrin.
20 The conpound$*st fcg}%%flg’e Il}éd;’%ﬁ%/a w | I§Jbe used in the treatnent of
most solid tunonsydybgecoamt of;t0ei Bl powerFWP Tyt ot oxi ¢ activities, in

particular for treating clgrelbga%h(gggprﬁorhw@gd@@@@ﬁrsndoharliogﬁmand br east
tunors, colorectal cancers,’prostate cancers and 25 testiggll% ynors. 1 2

r
EE B 2004 - 57 CLAIMS 1.RA plmr mdes@n cAF O8onposi ti on cofpri @ietrﬁ’g'an
effectiye anount of a co d gngﬁpﬁrfrom tirg) 5 gdRpayndgrofupgenerdal

fornul a8 | and Iécolb&a"e)w gg?{%tr at1ng, by Vi rtue,of éhecihr gt 8&§Xh%
properties, canpesoidibangrouznd JReRE maFastases: "Fornul'd f Formula In

in which: - Xis chos&qogagm oXYgeRendBnthi gegupeaamd aiheN-,OHgi%up, R1
is chosen from h%? ogén, halogens, "a _ 15 nitro roup(@m_dC qro%ﬁﬁRBRg in
whi ch R8 and Rg hydrogen, (Ci-Cq} alkyl groups, 17

alkyl, - (CHz)2-N(CHa)2, and - (CHj)2-0- (CHa) 2~N(CH3) 2
10 groups,

- Ry is chosen from hydregen, halogens,
nitro groups and groups -NR;;Ry3 in which Riz and Riz
are chosen, independently of each other, from
hydrogen and (C;-Cs) alkyl groups,

15 -~ Ry, R¢ and R, are chosen from:

hydrogen or & halogen atom,

C;-C¢ alkyl, hydroxyl, C;-Ce¢ alkoxy,
~-CHO, -COQH, -CN, =-COzRi4, ~CONHR;q and -CONRisRis
groups, ~NHCORy4 and -NRisRis groups 1in which Rigy and

20 R;s are chosen, independently of each other, from
hydrogen and {C1-C¢) alkyl =and —CHZ—CH2—N$CHﬂ2
groups,

~phenyl-CO~CHs oOr -phenyl-CO-CH=CH-

N (CH3)2, morpholino, nitro or S03H groups,

25 groups:
I
CH,-COOR,7 . Cho—Ar

Rye and R;; being chosen from C1-C¢ alkyl groups and

30 Ar being a Cg-Ciq aryl group,
and the addition salts of these compounds

with phermaceutically acceptable acids.

35



1 % FEB 2004

are chosen, independently of each other, from hydrogen and (Cl-C4) alky
groups, R2 is chosen from hydrogen and hal ogens, R3 is chosen from

hal ogens, 20 (Cl1-C4) al kyl groups, (Cl-C(,) al koxy groups, a guanidino
group, groups -NR1OR11l in which Rao and R11 are chosen, independently of
each other, from hydrogen, (Cl-C4) al ké groups, (Cl-C4) phenyl al kyl
groups and groups - (CH2) ,,-Y with Y B&ing chosen 25 from hal ogens and CN,
-CHOEt)2, (Cil- CG) al koxy, -0- ﬁCHZ) 2-N (CH3) 2 and . - N(CHS) 2 groups
and n = 1 %o 3,The RNRENERBEEACEL oRCAPEsSGP? Mt ogens™eSnifr & 1Gridups and

groups -NRI2R33 3n W@m@&l&%fangn%fei%lar@ GhRsen b@d&@e&@&@duthf each
ot her, from hydrogen and 4) al kyl groups R5, a,nd R7 e chosen

from hydrogen Q}?O%erhaf’b%nt%?oﬁ?mPoBBdSCT CA OB y“d“rdi&ﬂ Cl1- C6

al koxy, (Cl-C6) al koxy (Gl-f£éprabkyts 6% c4), aI kyI car bonyl oxy- (Cl-Cq)
al kyl, -CHO, -COON, -CN, -C02R14, -CONrl 2 and - CONR14 r Oups,

5
CNHCOF12L and - NRLARLS i n vl ch® 5CRA 8nd Tor% 5V€*€ﬁ§§eh§n nd péﬁﬂ@ﬁ’tly of
each 10 ot her, fgesmpydrogen and (Cl-C6) al kyl, -phenyl-CO CH3 and

Goce N (62 oroups, sheny_ oo e ot fphen 0 gl W (e 2
COOR16 , | | CK2- GOOR iF; CH2 - AhoReb afidofl7 bei ng chosealbgemsCl- Co
alkyl groups and . -\ .1ky1 groups, (Ci-Ce) alkoxy groups, a
10 guanidino group, groups -NRjgRj; in which Rjp and Ry
are chosen, independently of each other, from
hydrogen, methyl groups, (C1-Cys) phenylaikyl,
- {(CHz) 2-N(CH3)2, -~ {(CHz)2-0-(CHz),-N(CH;5); groups,
- Ry is chosen from hydrogen, halogens and
15 nitre and amino groups,

- Rs, R¢ and R, represent a hydrogen,

and the addition salts of these compounds
with pharmaceutically acceptabkle acids.
20 4. The pharmaceutical composition as claimed in claim
1, comprising an effective amount of a compound
chosen from the compounds of formulae I and Ia in
which:
- X represents oxygen,

23 - R; is chosen from hydrogen and an amino

~ R; is chosen from hydrogen and halogens,

- Ry 1is chosen from halogens,
(C1-Cq) a2lkyl groups, (Ci-Ce¢) alkoxy groups, &
30 guanidino group, groups -NRjgRi: in which Rip and an
are chosen, independently of each other, from
hydregen, methyl groups, (Ci1-C,) phenylalkyl groups
and groups - (CHz),-Y with ¥ being chosen from
halogens and groups CN, -CH(O-Et},, (C;-Cg) alkoxy,

35 _O—(CHZ)Q_N(CH:-})Z and -N(CH;}); and n = 1 t0,3,



wi th pharnmaceutically acceptable acids. 20 2. A pharmaceutical conposition
conprising an effective amount of a conpound chosen fromthe conpounds of
formula I in which: - X is chosen from oxygen, an =NH group 25 30 and an
=N-OH group, - Rl is chosen from hydrogen, halogens, a nitro group and
groups -NR8BR9 in which R8 and RO 35 41 &1 FEB 2004 - 59 are chosen,

i ndependently of each other, from hydrogen and (Cl-C4) al kyl groups, R2 is
chosen from hydrogen-and &l ogens choR&ni sfchosenydropehal dgehgdens, ( Cl- C4)

Wi oh R o and REDS aFé choolh STHndpahaghEl y of each of har . From. hydrogen
(Cl-Cqg) al kyl groups,- (ClJE%)iﬁhehybealKybﬁl;a(EkﬁrogeNr(@%BWa%99§ﬁd 10
Pal ogens, i t1 878t Gupe GRI i BURET) NRLZRI3 | n which RL2 and RLS. af e
chosen,5 i ndependent | y of dachanthdh, dronchhpdnogercmndYCCPIEs) anfyl
TR A B e T RS
and - CONR14R15 -CH;0COCH; groups,
and the addition salts of these compounds
with pharmaceutically acceptable acids.
10
5. The composition as claimed in claim 4, in which
the compounds are chosen from: '
5- (dimethylamino)~9%H-quino([4, 3,2-de] [1,10]phenan-
throlin-9-one,
15 5- (benzylamino)~-9H-quino[4, 3, 2-de] [1,10]phenan-
throlin-9-one,
5-bromo-9H-gquino[4, 3, 2-de] [1,10}jphenanthrolin-9-

one,

S-amino-8H-quino{4, 3,2-de] |1, 10)phenanthrclin-9-

20 one,

S-methyl-9H-quino[4, 3,2-de] [1,10]}phenanthrolin-9-
one,

S-methoxy-9H-quino{4, 3,2-de] {1, 10} phenanthrolin-9-
one, .

5-chloro-9H-quino[4,3,2—de]Il,lO]phenanthrolin—9-

25

one,

30

35

15 Ar being a C6-Cl4 aryl group, and the addition salts of these conde%5§BZ

004



gro. ups, -NHCOR14 and - NR14R15 groups in which R14 and 20 R15 are chosen,

i ndependently of each other, from hydrogen and (C2-C6) al kyl and 12 FEB 2004
-CH2-CH2-N (CH3) 2 groups, 25 -phenyl-CO CH3 or -phenyl-CO CH=CH N (CH3) 2,
nmor pholino, nitro or SO3H groups, groups: -CH2-N COOR1~ - CH2-- N - COORL5,
CH _ COOR17 CH2-Ar R16 and RI-r being chosen from Cl--C6 al kyl groups and
30 Ar being a C6-C39 aryl group, and fghe-addition salts of these conpounds
wi th pharmaceutically acceptable acids 35 1 2 FED 2004 -60- The

phar maceuti cal goBResiot-i100 Mm% hdx3i-Bd duinel 4 M 22de TpPIO$phgnan-ef fecti ve
anount of a conpound . chosen fromthe conpounds of formula | in which: X
represents oxygeRIC5iN-RIoP&€ .chosen from hydrogen and an amino group, R2

i( sé) C?;Z;Sen| Lr Fm B)‘dﬁ@.ﬁ%‘ﬂg?fl&mh@uloﬁge—@,hyl‘) éﬁrﬁﬁ—@iﬁh&%@mééﬁ)nﬁhal‘dgeﬁ&

- al kyl groups, - al_koxy, groups, a guani di no group, groups
-NR1OR11 in mhiéﬂrﬁﬁdpgﬁéaﬁ£ rodl@Hs¥éh, i ndependently of each ot her,
from Hhydrogen, sopt Byl -ghaWR®e thyl ) GhirpherpH@bkyd 4,3 (BH2e]12-N (CHs) 2, -
(CH2) 2-0- (CH2) 2-N_(CH3) 2. graqups,.- R4 is chosen from hydrogen, hal ogens
and 15 nitro aﬁ&'éﬂﬂﬁﬁeﬁﬁﬁﬁﬁgﬁiQi_%%?Q£wj R, represent a hydrogen, and the
addi tion salts ef (bhesg czerpeyldsmiNd-Dpharivesput 3 catdy) azceptabl e acids.

phenanthrolin-8-one,

4;brom§-5-amino—9—ﬁ—quino[4,3,2—de][l,lO}phenan—

10 throlin-S-one,
5—bromo—9—H—quino[4,3,2-de}[1,7]phenanthrolin—9—
one,
5—amino—9—H-quino[4,3,2—de][1,7]phenanthrolin—9—
one,

15 5—(dimethylamino-2—ethyl)amino—9-H-quino[4,3,2~
del [1,7)phenanthrolin-9%-one,
5-bis {chloroethylamino-2-ethyl) amino-9-E-quino-
[4,3,2—de][1,7]phenanthrolin—9-one,
5—(chloroethylamino—2—ethyl)amino—9—H-quino[é,3,2—

20 de) [1, 7)phenanthrolin-9-one,
4—bromo-5—amino-9—H-quino{4,3,2—de][1,7]phenan-
throlin-9-one,
and the addition salts thereof with

25 pharmaceutically acceptable acids.

? 6. The use of a compound as defined in one of claims
1 to 5, for the manufacture of an anticancer drug.
30

35



20 25 4. The pharmaceutical conposition as clainmed in claim 1, conprisf PEER 2004
an effective anount of a conpound chosen fromthe conpounds of fornulae |
and la in which: - X represents oxygen, Rl is chosen from hydrogen and an
amno group, R2 is chosen from hydrogen and hal ogens, R3 is chosen from
hal ogens, 30 35 (Cl1-C4) al kyl groups, (Cl-CE) al koxy groups, a guanidino
group, groups -NR1OR11 in which Rio an@3RA1 are chosen, independently of
each other, from hydrogen, nethyl groups, (Cl-C4) phenyl al kyl groups and
groups - (CH2)"- Yy t s being cghasesd f riom chaliogerts and grbdps CNRe- CH
(OEt) 2i (C1-C6) al koxy, -O ééHZ 2-N (CH3) 2 and -N (CH3) 2 and n =1
to. 3, 1 2 FEB Z00WPQVEL® 3r90°R4°F8 chB8%n from hydrogen, hal ogens, and
nitro and am no gr pupset IRPL 4B 6OPSER-BuampdshpdRogen, [ la IRdFEFER N and a

met hoxy group, R6 and R7 are chosen from hydrogen and Cl-C6 al koxy, (Cl-C6)
al koxy (Cl-CB) atk&LiHMd’~e#OCOCH3 groups, and the addition salts of these
conpoungls Wit h phassmeplahcab) y 9degepnalibe 3agi-de.] (3., ITH®REARIUSI tion as
claimed in CIMIQﬁ§01£ny@nge t he conpounds are chosen from

5-bromo-9H-guino(4, 3, 2-de] [1,10]phenanthrolin-3-
cne,
5—amino—9H—quino[4,3,2—de}[1,10]phenanthrolln—9—
10

one, .
5-methyl—9H—quino[4,3,2—de][1,10]phenanthrolln—9-
one,
5—methoxy—9H—quino[4,3,2—de][1,10]phenanthrolin—9-
cne,

15 5—chloro—9H-quino[4,3,2—de][1,10]phenanthrolin—9—
one,
5—bromo-10—methoxy-9H-quino[4,3,2—de][l,lO]phenan—
throlin-9-one,

20 5- (dimethylamino-2-ethyl)amino-9H-quino[4, 3, 2-de]-
[1,10}phenanthrolin-%-one,
5-bis(2-chlorcethyl)amino-9H-guino{4, 3,2-de]-
[1,10)phenanthreclin-8-one,
5—(2—chloroethyl)amino—9H—quino[4,3,2~de][1,10]—

o5 phenanthrolin-%-one,
4-bromo-5-amino-9-H-quinoi4, 3,2-de} (1,10]phenan-
throlin-%-one, '
5—bromo—9-H—quino[4,3,2-de][1,7]phenanthrolin-9-
one,

30

35



5- (dinmethylamno) -9H-quino [ 4, 3, 2-de] [ 1, 10] phenan- throlin-9jgﬁgﬁ2m£
15 5-(benzyl am no) - 9H qui no[ 4, 3, 2-de] [ 1, 10] phenan- throli n--9-o0ne,

5- br onp- 9H qui no[ 4, 3, 2-de] [ 1, 10] phenant hrol in-9- one, 20 25 30

5-am no- 9H qui no( 4, 3, 2-de] [ 1, 10] phenant hrol i n-9- one, 5--nethyl-9H qui no
[4, 3, 2-de] [1, 10]phenanthrolin-9- gﬁ

5- nmet hoxy- 9FLqU|no(4 3, 2-de] [ 1, 10] phendnt hrol i n-9- one,

5-chl oro- 9H qui n 2-del,[ 1,10 ena I|n one, E@ 2004 - 6 2
- 5-bronn-|0-rne856?§n9ﬂ- b ﬁﬁth 3 gf?fﬂf&] SR % H19% one,
5-(dinethylaninoOBeethyI)an1no 9H- qui nol[ 4, 3, 2-de] -
[ 1, 10] phenant hroli n-9-one, . 5.5-bis(2-chl arqet hyl ).am no- q | 0[4 3, 2-de]
[1,10]phenanthrohrggémgﬁﬁg}am%po(3—%%@3&65ﬂ%ﬂ% érﬁi%ﬁ% %L U?n% .3,
2-de] [ 1, 10) -dahemanthehéntﬁf@ﬂan -0 ot ,20 25 30
4- bromo3- ani no- 9: g ayi 0ol 43, 23 9eki 1L ALRNSIAY = U 8L 4 s 9500 -

[4,3,2-de]) [1,7]phenanthrolin-9%-one,

5- {chloroethylamino-2-ethyl}amino-9~B-quino[4, 3, 2~

de} [1, 7)phenanthrolin-9-one,
4-bromo-5-amino-9-H-quino[4, 3, 2-de] [1, 7)phenan-
10 throlin-9-one,

and the addition salts thereof with

pharmaceutically zacceptable acids.

8. Compounds of general formulae I and Ia
15
20
Formula | Formula 12
in which:
- X 1s chosen from oxygen, an =NH group
and an =N-OH group,

! - Ry is chosen from hydrogen, halogens, a
nitro group and groups -NRgRs in which Ry and Ry
are chosen, independently of each other, from

- hydrogen and (C;-Cy4) alkyl groups,

- R, is chesen from hydrogen and halogens,
- Ry is chosen from halogens,
{(C1-C4} &lkyl groups, (C;-C¢) alkoxy groups, a

»




5- brono- 9- - H qui no[ 4, 3, 2-de] [ 1, 7] phenant hrof i n-9- one, 17 FEB 2004

5-am no- 9- H qui no[ 4, 3, 2--de] [ 1, 7] phenant hrol i n-9- one, 5-

(di nmet hyl am no- 2-et hyl)am no-9 Hquino [4, 3, 2-

de] [ 1, 7] phenant hr ol i n- 9- one,

5- bi s(chl or oet hyl am no- 2- et hyl ) am no-9-H qui no-

[4, 3,2-de] [ 1, 7] phenant hxol i n- 9- one,

5- (chl or oet hyl am_nQ- 2- I |.n0- 9= i NoL 453, 2- - R, d R

de] [ 1, 7] phenant hﬁg%?ﬁgg&%yne%%’ﬂﬁ @rcﬂipgy q@]&wRu 21D which 10 an 11

4 _br ono- 5- ani no- ark quhesiet,, 3, 2-raldenddrphenaret t et n-Slove, aheP™ he
addition salts thereqf w th ~phar tic ccepl ablie aclfds) 5 Bvilhe use
of a conpound asgggg?) &d i n(%lnte}’a“é)r%g%g'ilnﬁdl&%% lS?@*gCB)t e nr&f]uaf acture of
an anticancer drggougs -aB88 Jheupse Sl at¥redvdith claie8ndi ChMFTh t he
conpounds are ch £r ;__g (%1. yl api,ng) H quingl 4, Jukledel-[1,
10] phengjn- t hr ol ?%%8] gr?céifg - bcgﬁ(;& a?@fl\(()? EB&' qE(::lno[ej, 3, 2-}?{e] f 1,
10] phenan- t hr ol Pn-(GHohe: N §-brior BO99HNGGIFadf 43P eedd, n0Fphefi@nfhr ol i n- 9-

one, 5-am no-9H qui no[ 4, 3, de%l ,%Q&Qggnaf#m 0|H3}Hr%ge]fp, OMfalogens,
5- met hyl - 9H qui no[ 4, 3, 2- de] ['1, 10] phenant hrol i n- 9-° one,
5- r net hoxy- 9H quiNABES, JIPURS [alncimlrmﬁ?l%nﬂﬁﬁnﬁhn-@ ghich 1812 and Rus

5-Ch|0r0-9H-qUing&é,3c%b§%%Ll,@Nd@ﬁgﬁggﬁyfvilbf% each other, from
16 hydrogen and (C;-C4) alkyl groups,
- Ry, Rg and Ry are chosen from:
hydrogen or & halogen atom,
C1~-C¢ alkyl, hydroxyl, Ci1—-Ce¢ alkoxy,
(C1-Ce)alkoxy (C1-Cglalkyl, (C3-C4)alkylcarbonyloxy-
15 (C;-C4)alkyl, -CHO, -COOH, -CN, -COzR;s, ~—CONHR:4
and -CONR;s;R;s groups, -NECOR;s and -NRpsRis in which
R;s and Ry are chosen, independently of each
other, from hydrogen and (C;-C¢) alkyl, -phenyl-CO-
CHs and -CH;-CH:-N({CHa):; groups,
20 -phenyl-C0-CH; or -phenyl-CO-CH=CH-

N (CH3)z, morpholino, nitro or SO3H groups,

groups:
-CH, — r!\} —~COORy; . -CHp— rlu- COORyg, -
CH,- COOR,7 CH—Ar

25

Rig and Ry being chosen from C;-Ce¢ alkyl groups and

Ar being a Cg¢-Cis aryl group,

with the exclusion of the compounds of formula I

in which X = o, andr Rl! Rz, Ryg, RSr RG: Ry = H and
30 R; = OCHs, '

35



one, 5-brono-10-net hoxy-9H qui no[ 4, 3, 2-de] [ 1, 10] phenan- throlin-9-one,
5- (di net hyl am no- 2- et hyl ) am no- 9H qui noJ[ 4, 3, 2- de] -
11, 10] phenant hrol i n-9-one, 5-bi s(2-chl oroet hyl ) am no- 9H qui no[ 4, 3, 2-de] -
[ 1, 10] phenant hrol i n- 9- one,
5-(2-chl or oet hyl ) am no- 9H- - qui no[ 4, 3, 2-de] [ 1, 10] - 25 phenant hrol i n-9- one,
4- br onp- 5-am . no- 9- H qui no[ 4, 3, 2-de] F16%80}phenan- throlin-9-one, 30
5- brono- 9- 13- qui no[ 4, 3, 2-de] [ 1, 7] phenanthrolin-9 one, 351 2 F E $ 2004 -
64 5-am no-9- H-quinobéﬁB 2hde] 8dd ¥} pbenasa ht | i ®if 9-these compounds
5- (di net hyl am no t hyl.)) am no I no
de] [ 1, 7] phenanth?“'&ltﬁ PegH ,Ce%lcm%/ Wcbptdble acias.
5- bi s(chl or oet hyl am no- 2- et hyl ) am no- 9- H qui no
[4,3,2-de)[ 1, 7] phenant hral i n-9-= 0 (c ethyl hyl no-
9- H qui no[4% E&E'f’ fn‘?f haesnaﬁ%%rgﬁied §§l J‘lﬁnﬁ’ & ST Gerka £ N AT
4- br onoE5- an1no 9hldchui no[ 4, 3, 2-de] [ 1, 7]phenan- 10 throlin-9-one, and the
addition salts thereof mﬁt ar ti abl.e, acigs
Compounds of general fornulae ? (ﬁgﬁﬁyl ﬁgBRZO Fo %%Iaa% i 9rbup

and an =N-OH group,

- R, is chosen from hydrogen, halogens, =2
nitre group and groups -NRgRs in which Rg and Ry
10 are chosen, independently of each other, from
hydrogen and (C1-C4) alkyl groups,
- R, is chesen from hydrogen and halogens,

- R; is chosen from halogens,
(C1-Cq4) alkyl groups, (C1-Cg) alkoxy groups, a
15 guanidino group, groups ~-NR;gR;1 in which Rjp and Rn
are chosen, independently of each other, from
hydrogen, (Ci-Cyq) alkyl groups, {C1-Cyq)
phenylalkyl, - {CHz) N (CH3) 2, and - {CHz} -0~
{CH,) 2-N{CEj) 2 groups,
20 - Ry is chosen from hydrogen, halogens,

nitro groups and groups -NRizRis in which Rjp; and Ria
are chosen, independently of each othexr, from
hydrogen and (Ci1-C4) alkyl groups,
- Ry, Rg and Ry are chosen from:
25 hydrecgen or a halogen atom,
C;-C¢ alkyl, hydroxyl, C;-Ce¢ alkoxy,
-CHO, -COOH, -CN, -COzR;s;, -CONHR;; and -CONRisR:s
groups, -NHCOR;; and -NRysR;s in which Rj;s and Rig
are chosen, independently of each other, from
30 hydrogen and {C1—-Cs¢} alkyl and -CHz-CHz-N(CHj)2
groups,
-phenyl-C0O-CH; or -phenyl-CO-CH=CH-
N (CHj3)2, morpholino, nitro or SOs3E groups,
groups:
35



Formula la in which: X is chosen from oxygen, an =NH group and an =N-DRFEB 2004
group, Rl is chosen from hydrogen, hal ogens, a nitro group and groups

-NR$R9 in which Re and RO are chosen, independently of each other, from
hydrogen and (Cl-C4) al kyl groups, R2 is chosen from hydrogen and hal ogens,

R3 is chosen from hal ogens, (Cl-C4) al kyl groups, (Cl-C6) al koxy groups, a

‘0O J 1 2 FEB 2004 - 65 guanidino grogp, -groups --NRLIoR11 in which R o and

R11 are chosen,

i ndependent |y of each other, from hydrogen, (Cl-CA) al kyl

groups, (Cl-C4) phenyl al kyl gr s and groups -(CH2)n-Y with Y being
chosen 5 from hal ogen&tanmd Nen.C (50 Et) - @fE(—CN-C@_‘)O@JRﬁ@XY, - 0- (CH2) 2-N
(CH3) 2 and -N (CH3) 2 grodps and n =1 to 3, - R4 is chosen from

hydr ogen,

hal ogens, nitro eSO, -gr oups -NRiﬂﬁﬁsAkn whi ch R12 and R13
are chosen,

i ndependent|ly of each other, from 10 hydrogen and (Cl-C4)

al kyl groups,
hal ogen atom Cl1-C6 al kyl, hydroxyl, Cl--C6 al koxy, (Cl-C6) al koxy (Cil-C6)
alkyl, (Cl-C4) arkylscay bnlaybexyig (c(Bb-s@cﬁl) fadday |G ~CeHOL ky BOONO URGEN, andC02R14,
-CONHQ 4 and - QEPR%4R15 gr QUpg, - NHCOR14 %pd -NR14R15 in which

5

10

15

20

25

30

16.

15 20 25 30 R5, R6 and R7 are chosen from hydrogen or a

eing 14 arylgxdu
with the exclusion of the compounds in which

X = ¢, and, Ri, Rz, Rey, Rs, Rg, Ry = H and R; = OCHj,

and the addition salts thereof with

pharmaceutically acceptable acids.

Compounds as claimed in claim 8, which are:

5- (dimethylamino) -9H-quino[4,3,2-de) [1,10]phenanthrolin-
9-one,

5- (benzylamino)-9H-quinc[4,3,2-de) [1,10)phenanthrolin-9-
one, .
S—bromo-Squuino[é,3,2—de][1,10]phenanthrolin-9-one,
5-amino-9H-quino[4, 3,2-de) [1,10]phenanthrolin-5%-one,
5-methyl-9H-quino[4,3,2~de] {1,10]phenanthrolin-9-one,
5-chloro-9H-quino[4,3,2-de] [1,10] phenanthrolin-3-ocne,
5-bromo-10-methoxy-9H-quino{4,3,2-de][1,10]}phenanthrolin-
S-one,
5-(dimethylamino-2-ethyl)amino-9H-quinoi4, 3,2-de) [1,10]-
phenanthrolin-9%-one, '
5-bis(2-chloroethyl)amino-9H-quinc(4, 3, 2~de] [1,10] phenan-
throlin-5-one,
5-(2-chloroethyl)amino-9H-guinc([4,3,2-de) [1,10}phenan-

threlin-9-one,

4-bromo-5-amino-9-H-quino[4, 3,2-de] [1,10])phenanthrolin-9-

one,



R19 and R15 are chosen, independently of each other, from hydrogen AndFEB 2004
(C1--0C6) al kyl, -phenyl-CO CH3 and -CH2-CH2-N (CH3) 2 groups,
- phenyl - CO-CH3 or -phenyl -CO-CH=CH N (CH3) 2, norpholino, nitro or SO3H

groups, groups: -CH2 - N- COOR16 -CHIl -- N- COOR16 , | CH2- COOR17 CF
--Ar R16 and R being chosen fromCl-C6 al kyl groups and Ar being a C6 Cl4
aryl group, with the exclusion of the ggmounds of formula I in which X =

0, and, Rl, R2, R4, R5, R6, R7 = Hand R3 = OCH3r 35 'T -r Ffa M- 66 and
the addition salts of these conpounds w th-pharmaceutically acceptable
acids. 9. Conpounds as clainmed in claim8, of formula | in 5 which: Xis
chosen from oxygen, an =NH group and an =N-OH group, - Rl is chosen from
hydr ogen, hal ogems g 1 YpS1 ¢ Hi31Whi ey Ra and RO 10
are chosen, indegeﬁagﬁ?% %%ugggﬁpb%a'%rg]ﬁr (')m]phy ro én and (C1-C4) al kyl
groups, R2 is chésemifgominmiogéh, it dedlldgéhshenaR3hirelénoleend r om
hal ogeng, (Cl1-C4) r w2 (G 58)a A KoY Y 1 0L OWRS 4 |, 8, 3Dggptani di ne
group, groups -N 1(5%%&11&@%@%%{10 nd RL1 are%chg%zn, fndepgﬁdently of
each ot her, fromllhytlryeanthrelincGrord -kyl groups, (Cl-C4) phenylal kyl, -
(CH2) 2-N (CH3) Z.pander: didhy2aRind-GHknd1 Neh GHR)o-2-8L0OHBS4, 3, 2-de] -
(1,7)phenanthrolin-S%-one,
5- (chloroethylaminc-2~ethyl)amino-9-H-quino{4, 3, 2-de}-
10 fl,7]phenanthrolin-9-one,
4-bromo-5~-amino-9-H-quino[4, 3, 2~de] [1,7]phenanthrolin-9-

one,
and the addition salts thereof with
pharmaceutically acceptable acids.-

15

11. A process for preparing a compound of formula Ia,
in which:
- X is chosen from oxygen, &an =NH group
and an =N-0OH group,

20 - - R; is chosen from hydrogen, halogens, a
nitro group and groups -NRgRg in which Rg and Ry
are chosen, - independently of each other, from
hydrogen and (C;-C4) alkyl groups,

- R; 1s chosen from hydrogen and halogens,

25 - R; is chosen from halogens,

(C1~C4) alkyl groups, {(C1-C¢) alkoxy groups, a
guanidino group, groups -NRygR;; in which Ryg and Ry
are chosen, independently of each other, from
hydrogen, (C;-C4;) alkyl groups, (Ci-Cq) phenylalkyl
30 groups and groups - (CHz),-Y with Y Dbeing chosen
from halogens and CN, -CH(O-Et)z, {Ci-Cg) alkoxy,
-0- (CHy)2-N{CH3), &and -N(CH3) groups and n =1
to 3,
- R; is chosen from hydrocgen, halogens,

35 nitro groups and groups -NRp;Ria in which Fiz; and Ris



20 -- RQis chosen from hydrogen, hal ogens, nitro groups and groups
--NR12R13 in which R12 and R13 are chosen, independently of each other,
from hydrogen and (Cl-C4) al kyl groups, - R 5, R6 and R-, are chosen from
25 hydrogen or a halogen atom Cl1-C6 al kyl, hydroxyl, Cl-C6 al koxy, -GC HO
-00014, -CN, -CO2R 4, -CONHRI 4 and - CONR14R15 groups, -NHCORI 4 and
-NR14R15 in which R14 and R15 are chds®m independently of each other,
from 30 hydrogen and (Cl-C6) al k{l and - CH2- CH2-N (CH3

) 2 grou
- phenyl - CO- CH3 @rre-phéWyBIG—TCOO @incw(ruri?z ,OFrorgdl | r@%hwtaf?é@msl\fw
groups, groups: y - COOR16 , - - -
COOR16 CH2- C%ﬁ%?%&—é% %16 zi;ndall?]l(g;III éoﬁg chosen from C1-C6 al kyl

groups and Ar being-a CG-F(314Rar?Pdgﬁmu@IESCK)\MﬁntfléO@xcl usi on of the

conpounds in which X =0, and,y 84 aRRa1&en R{tomH and R3 = 0CH3,
and the addition salts thereof V\nﬁ%ﬁ S%Plar rra%euatllggefl y accept abl e acids. 10

10 15 Z0 25 Conpounds as cl ai meéhiGs @ldivh.8, bxdi ety lar e€21-Cs alkoxy,
5- (di met hyl ami nq)- 9¢,+ %&Mg@: 1[}%110] ph%qaesmchaQbeﬂwoxy-
5- (benzyl am no) - 9 gw no[ 4 Ogghenant hrol i n-9-
(C1- alkyi —CH -CN, -coghq, -CONHR14
and -CONR;;R;s groups, -NHCOR;; and -NR;4R;s in which
Ri;3 and Ris are chosen, independently -of each
10 other, from hydrogen and (C,-C¢) alkyl, -phenyl-CO-
CH; and -CH;-CH,-N(CHi3), groups,
-phenyl-CO~CH; or -phenyl-CO-CH=CH-

N (CH3)2, morpholino, nitro or SOzH groups,

groups:
15
-CH, — Ii\l —-COORyg . -CHy— r[\j_ COOR;6
CH, - COORy7 CHp—Ar
Ris 2nd Rjq being chosen from C;~C¢ alkyl groups and
Ar being a C¢Ci4 aryl group,
20 which consists in:
2 - condensing a chlorobenzoic acid c¢f formula:
i R1
Cl Ry
HO,C Ra
25

with a dimethoxyaniline of formula:

12 FEB 2004



5-brono-9t:-quino[4,3,2-de)[1, 1] phenant hrol i n-9- one, 17 FEB 2004

5-am no- 9H qui no[ 4, 3, 2-de) [ 1, 10] phenant hr ol i n- 9- one,

5- - net hyl - 9H qui no[ 4, 3, 2-de] [ a, 10] phenant hr ol i n- 9- one,

5-chl or o- 9H- qui no[ 4, 3, 2-de] [ 1, 10] phenant hrol i n- 9- one,

5- br onp- 10- net hoxy- 9H qui no[ 4, 3, 2-de] [ 1, 10] phenant hrol i n 9- one,

5- (di met hyl ami no- 2- et hyl ) am no- 9H-qui ngf 4, 3, 2-de] [ 1, 10] -

phenant hr ol i n- 9- one,

5- bi s(2-chl or oet hyl ) am no- 9H—quino[é¥@92 de] [ 1, 10] phenan- throlin-9-one,

5-(2-chl oroet hyl) am no- 9H- qui no[ 4, 3 de] [ 1, 10] phenan- throlin-9-one,

4- br onp- 5- am no- 9- H qui no[ 4, 3, 2-de] [|1, 10] phenant hrolin--9 one, 30 1 2 FED

2004 - 68 5-brono-9-H quino[4, 3, 2- Nphenant hrol i n- 9- one,

5-am no-9-H -quino[4,3,2-de][1,7 rolin-9-one, 5

5- (di met hyl am no- 2- et hyl ) am no- 9} H- quijpo[ 4, 3, 2-de] -

[1 7] phenant hrol i n- 9- one,
5- bi s(chl or oet hyl am no- 2- ethyl)a

[ 1, 7] phenant hr ol i n- 9- one,

5- (chl or oet hyl am no- 2- et hyl ) am no- 91 H qui no[ 4, 3, 2-del 10

[ 1, 7] phenant hrol i n- 9- one, M

4-bron0-5-anino-9-k#quino[4,3,2-dé?[f,7]phenanthrolin-9- one, and the

addition salts thereof with pharmaceutically acceptable acids. 15 20 25 30

11 A process for preparing a coq?ound of fornmula la, in which:
to give a compound of formula Ila:

- H qui no[ 4, 3, 2-de] -

OMe Ry
H
Ra
HOzC RS
Me R4
5
b - cyclizing the compound of formula IIz to give
a compound of formula:
"OMe R,
h R,
~
| l
/
. RB
OMe R4
10
¢ - converting the compound into a guinone of

formula IIla:




- X is chosen from oxygen, an =NH group and an =N-OH group, Rl is chdskid 200
from hydrogen, halogens, a nitro group and groups -NRBRO in which R8 and

RO are chosen, independently of each other, from hydrogen and (Cl-C4)

al kyl groups, - R2 is chosen from hydrogen and hal ogens, R3 is chosen from
hal ogens, (Cl-C4) al kyl groups, (Cl-C6) al koxy groups, a guanidino group,
groups -NRIOR11 in which RIO and R11™ dte "chosen, i ndependently of each

ot her, from hydrogen, (Cl-C4) al kyl groups, (Cl-C4) phenyl al kyl groups

and groups -(CH2)1-Y with Y beDng chosen ffkpm hal ogens and CN, -CH(O Et) 2,

(C1-C6) al koxy, -0- (CH2) 2-NJ|CH3) 2 and -|N ( 2 groups and n =1 to 3,
- R4 is chosen from hydrogen, 351 trg @groups and groups -NR12R13
in which P12 and R13 - 69 5 s | ndepgndent |y of each other, from
hydrogen and (Cl-C4) al kyl ¢ R~ are chosen from

hydrogen or a hal ogen atom {Cl- C6 hydrexyl, Cl1-C6 al koxy, (Cl-C6)
al koxy (C1-C6) al kyl, (Cil-CA~aéKylsaf 1y &%%-C4) al kyl, --CHG
-000H, -CN, -CO02R19r -CONHRI 4 jiand - ps, - NHCOR14 and
-NR14R15 in which R14 and Rl15~are chosen, gndependently -of each 10 other,
from hydrogen and (C1-C6) al kyl”, -phenyl-CO" CH3 and - CH2- CH2-N (CH3) 2
groups, --phenyl-CO CH3 or -phenyl-CO CH=CH N (CH3) 2, norpholino, nitro
or SO3H groups, groups: 15 i

d - reacting the gquincne of formula Illa with an

azadiene of formula:

5
\N/
Ry 1
/
S
5
to give a compound of formula IVa:
]
10
e - reacting the compound of the formula IVa with
dimethylformamide diethyl acetal to give the-
compound of formula Ia,
15

f - and, optionally, converting the compound thus

obtained into another compound of formula Ia.



CH2 - N -- COORL6 -CH2 - N-- COORL6 , CH2- OOCRL7 CH -Ar R16 and Ri- w2 FEB 2004
bei ng chosen from C1-C6 al kyl groups and Ar being a C6-C34 aryl group, 20
whi ch consists in: a - condensing a chlorobenzoic acid of fornula: 25 with
a di net hoxyaniline of fornula: 1 2 FEB 2004 - 70 OWe NH2 to give a
conpound of forrmula Ila: 5 b - cyclizing the conpound of fornula Ila to
give a conpound of formula: 10 ¢ --_cenverting the conpound into a quinone
of formula Illa: 1 2 FEB 2004 - 71 5 d - reacting the quinone of formula
[l1la with an azadiene of fornmula: R5 i 10 15 to give a conmpound of formula
IVa: e - reacting the conpound of the fornmula Iva with dinethylformam de
di ethyl acetal to give the conpound of formula la, f - and, optionally,
converting the conpound thus obtained into another conpound of fornula Ia.
1 2 FEE 2004

5
12. A process for ©preparing compounds of general

formula I, of formula:

10 in which:

- Ry is chosen from hydrogen, halogens, a
nitro group and groups -NRgRgs in which Rg and Rg
are chosen, independently of each other, from
hydrogen and (C;-Cs;) alkyl groupé,

15 - Rz is chosen from hydrogen and halogens,

- Ry 1s chosen from hydrogen, halogens,
(C1-Cyq) alkyl groups, {(Ci—Cg) alkoxy groups, a
guanidino group, groups -NR;gRi; in which Rjg and Rny
are chosen, independently of each other, from

20 hydrogen, (C1-C4) alkyl groups, (C;-C;) phenylalkyl
groups and groups - (CHz),-Y with Y being chosen
from halogens and CN, -CH(O-Et),, (Ci1-Cg) alkoxy,
-0-(CHz2)2-N(CH3)2 groups and -N(CH3)> and n =1
to 3,

25 - Ry 1is chosen from hydrogen, halogens,
nitro groups and groups -NR;zRi;3 in which Rz and Rys
are chosen, independently' of each other, from.
hydrogen and (C;-C,4} alkyl groups,

- Rs, Rg and R+ are chosen from;:

30 hydrogen or & halogen atom,



- 72 5 12. A process for preparing conpounds of general formula I, ds2 FEB 2004
formula: 10 in which: 15 Rl is 'chosen from hydrogen, hal ogens, a nitro
group and groups -NRBR9 in which Re and R9 are chosen, independently of
each other, from hydrogen and (Cl--C4) al kyl groups, R2 is chosen from

hydr ogen and hal

ogens, R3 is chosen from hydrogen, hal ogens, (Cl-C4)

al kyl groups, (Cl1-C6) alkoxy groups,-ajjzguani dino group, groups -NRIORL1 in
whi ch R10 and R11 are chosen, independently of each other, from 20

hydrogen, (Cl-C4) al kyl groups, Cgiasqygky@enMygggx 1,9"Qups andoegroups

~(CH2),,-Y with

Y bei ng_chosen rom halogens” and (C1-Co)

al koxy, -O (crmr@sNaé@pBy(@zg%lﬁﬂskrahd --K\F(@Q)aliﬂ}’éﬁ& S’Ponyllmft&b 3, 25
30 - R4 is chose nghmxgﬁogenCHbaloggagﬁ NLERO QL OURS , ANd- UHORPS,

-NR12R13 in whic

and"RI3 are chosen |ndependent of eacgéﬁ%P
r om

from hydrogen amd (TiOKR)Rab kgF OBPBups NHRER Re2 AR~ RRTiRas e B hY

hydroges or a haiQgepnagtom. L% FEBZO04, - Vddefdn&bnal kyl orhydaexyl,
Cl- C6 al koxy, (CI1-C6) alkoxy (C1- Co6) aIkyI (Cl Cnik Rky_cgrboTylggy

(Cl-C4) alkyl, -

10

15

20

25

Qylest - EXPR brRrogenzrig, (CimCe)
CH: and -CH;-CH;-N(CHs3)2 groups,

-phenyl-CO-CE;4 or -phenyl-CO-CH=CH-

N (CH3)2, morpholino, nitro or SO3H groups,

groups:

~-CH, ~N~COORyg , -CH, - r]\J— COORs ,
|
CH,- COOR4y CH, —Ar

Ri¢ and Ry being chosen from C;-Cg alkyl groups and
Ar being a Ce¢-Ciq4 aryl group,

with the exclusion of the compounds of formula I
in which either R;, Rz, Rs, Ry, Rs, Rg, Ry = H, or
Ry, Rs, Rs, Rs, Rg, Ry = H and Ry = Br,or R, Rz, Rs,
Ry, Rg;, R; = H &and R; = OCHs, or Ri, Rz, Ra, Rs, Rg,
R; = H and Ry = OH or OCH; or R; = NO; and Rz, Ra,
Ri, Rs, Rg, R7 = H,

which consists

a) in reacting a hydrogquinone of formula
Rs O
Ro |
o
i 1
R7/\N |
O

with a compound of formula



- CONHR14 and - CONR14R15 groups, -NHCOR14 and -NR14R15 in which 5 R4 and
R15 are chosen, independently of each other, from hydrogen and (Cl-C6)
al kyl, -phenyl-CO CH3 and -CH2-CH2-N (CH3) 2 groups, 10 -phenyl-CO CH3 or
- phenyl - CO- CH=CH N(CH3) 2, norpholino, nitro or S031li groups, groups: -CF-
--N-COOR16 -CH2-- N-COOR15, CH2 - COOR1L7 CHI -Ar R16 and R17 bei ng chosen
from Cl-C6 al kyl groups and 15 Ar beindd & C6-Cl4 aryl group, with the
excl usion of the conpounds of formula | Ff n which either Rl, R2, R3, R4, R5,
R6, Rl, R3, R4, R5, R6, R7 = H and R2'2 Br, or R5, R6, R7 = Hand R3 =
OCH3, or Rl, R, R7 = H or Rl, K2NR4J R3#? R4, R6, 20 R7 = Hand R5 = OH
or OCH3 or RL = NO2 and R4, R5i R6, R ) Wmch consists a) in reacting
a hydroqui none of fornula 25 R2, RS, conmpound of forrmula 74 5 10 15
in the presence of CeCl3, 7H20 an@ Ry 0ive a conpound of formula
Il b) in converting the conpound of |for la 11 into

CHaq

in the presence of CeClj, 7H20 and ethanol to give

a compound of formula II

S
b) in converting the compound of formula II into
a compound of formula III
10
Rs O R
R AN Rs
PY
R7/\N | 1 | Rs
O CHs Ry
in the presence of H,SO, concentrated / A.CH at reflux
- c) in reacting the compound of the formula III
with HC (OCzHs),N(CH3;); in DMF at 120°C to form
15 a compound of formula IV
Rs O Ry

pra
A
»

BO!
AN

FEB 200



a compound of formula 111 C in the presence of H2SOy concentrated / AE@HFER 200
at reflux in reacting the conpound of the fornmula Il wth HC (OC2H5) 2N
(CH3) 2 in DV at 120C to forma conmpound of formula IV 1 2 FEB 2004 - 75

d) in cyclizing the conmpound of fornmula IV to a conpound of formula | in

the presence of NH4ACL and AcCH, 5 e) ogtionally converting the conpound of

formula |.thus obtained into another é8npound of forrmula Il. 10 13. A
conmpound of forrmula in which: 15 - Rl is chosen from hydrogen, hal ogens, a
nitro group and groups -NR6R9O in which Re and RO are chosen, independently
of each other, fgpm Pb{dl’:g&%z%% (Fle CRmBbKik g'fmﬂ&cmﬂ?aISVCh@S%n from
hydr ogen and halogens i’'s chosen from hal oge (Cl Ca) %Ikyl
groups, (Cl-08) aIkox?OQP@Hﬁg af giemmeiae brodp, §§' FRGRLLE n” whi ch
R10 and R11 are chosg tly of each other, from hydrogen,
(C-Ca) al kyl groups, ?t&-ca) phenylalkyl 25 groups and groups -(CH2)n-Y
with Y Being chosen from hal ogens and CN, -CH(O-t)2i (Cl-C6) al koxy, - O
(CH2) 2-N (CH3) 2y andopPk hix219r %ﬂsfeaf&qxara; T He t@ompoldi 8 fcHegemifa om
hydr ogen, halogens nltro roups and roues --NR12R13 in which Rl and R13
30 are chosen, |ndepeﬁdeﬁ?F oPPEaEREEL heP! OfrBHPtﬁﬁﬁroﬁgﬁaﬂﬂP?(]

al kyl groups, R5, R6 apdmlRYzanre.chosen fron1

10 13. A compound of formula

Rg Rz
!
R{/&§N Ry
N{CH4)s
in which: .
15 - R; is chosen from hydrogen, halogens, a

nitro group and groups =-NRgRy in which Rg and Rg

are chosen, independently of each other, from
hydrogen and (C;-C;) alkyl groups,

- R; is chosen from hydrogen and halogens,

20 - Ry 1is chosen from halocgens,

{Ci-Cs) alkyl groups, (C1-C¢) alkoxy groups, a

guanidino group, groups -NR;gR;; in which Rjp and Rn

are chosen, independently of each other, from

hydrogen, (C;-C;) alkyl groups, (C;-C4) phenylalkyl

25 groups and groups -—{CHz),-Y with Y being chosen

from halogens and CN, -CH(O-Et);, (C;-Ce) alkoxy, -

O- {CH) 2~N(CHj3)2 and -N{CH3); groups and n = 1 to 3,

- Ry is chosen from hydrogen, halogens,

nitro groups and groups -NRj2Ri3 in which Ry and Ris

30 are chosen, independently of each other, from
hydrogen and (C;-C4) alkyl groups,

- Rs, Rg and R; are chosen from:
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C. -C6 al koxy, (Ci1-C6) al koxy (Ci1-C6) alkyl, (Ci1-C4) alkyl carbonyl oxy-
(C1-c4) alkyl, -CHO -COON, -CN, -C02R14, -CONHR14 5 and - CONR14R15 groups,
-NHCOR14 and -NR14R15 in which R14 and R15 are chosen, independently of
each other, from hydrogen and (Cl-G6)7@lkyl, -phenyl-CO CH3 and - CH2- CH2- N
(CH3) 2 groups, -phenyl-CO CH3 or -phenyl-CO CH=CH 10 N (CH3) 2,
nor pholino, nitro or SO3H grouasydgcﬁ@@npsor é:}halagenNatoﬁ;DCR 5 , -CH2 -
N- COOR 6, O-F- COOR 17 --Ar R16 and R17 bein en from
Cz--C6 al kyl groups and Ar be f4 BV ¥ Btp, Cwitn ‘? oéiécl usi on
Ra, RS RB. RT o ands RO L ‘Ef“ﬁ F“aé‘fa"*mR“‘éf%smR%BZ%?H“Y“’"?"ZO%

= = Br r = H.an =
OCH3, or R1, Rz, CRSC%F?AN‘R%?% H artdPd = &Y or (GzRzor RENERW? and
R2, R3,5R4, R5, &l -RONRER,s a;nebaﬁme, adaitory, wald s-10%,,kRhesen coppennds with
pharnaceuticall%lacc%ﬂga e aci ds )

are chosen, independently of each
other, from hydrogen and (C;~Cg) alkyl, -phenyl-CO-
_CH3 and -CH,-CH;-N(CHj)» groups,

-phenyl-C0O-CHs or -phenyl-CO-CH=CH-

10 N (CH3)2, morpholineo, nitro or SOs3H groups,
groups:
-CHy -TI\J_CDOR'iE ’ "CH?_I;‘J- CODORsg .
CH,- COORy; CH, — A
15 Ri¢ and R;; being chosen from C;-C¢ 2lkyl groups and

Ar being a C¢-Ci4 aryl group,

with the exclusion of compounds in which either

Ry, Rz, Ri, Rs, Rs, Rg, Ry = H, or R, Rs, Rs, Rs, Rg,

Ry = H and R = Br,or R;, Rz, Rs, Rs, R¢, R7 = H and
20 R; = OCHj3, or Ri, Rz, Ry, Ry, Rsg, Ry = H and Rs = 0OH

or OCH; or R; = NO; and Rz, Rs, Ra, Rs;, Rg, Ry = H,

and the addition salts of these compounds with

pharmaceutically acceptable acids.



