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qui nol i ne-5, 8-di ones The present invention relates to a process for
preparing quinoline-5,8-diones which find an 5 application as internediate
product s, %D%qz@lj%lg.’n the pharmaceuti-cal industry.pd¥aRaeEd/02295

(Het erocycl'es, , 2093, 1989) has already nentioned a process for
preparing quinoline-5,8-dione 10 from 5-am no- 8- hydr oxyqui nol i ne by
oxidation with dichronat Thi £ {1 6S-8, §08DbRes

functi onal i zat i on B°THE gfu"l%c#ﬁseré{%ﬁ‘ﬁ&%, and thus involves starting
materials that are expensive and not readily available. S Ghosh (J.
Fluorine Chem, 1994: 15 67: 53-5 d LRes qu noki ngndcledt oneor

deri vati vest1%bt HFﬁéﬁr‘%y c%‘f%gtdlﬁi o%égéF%en p- - benzggui none and a

subst i t ut echytigeing- Chi guimol e+ he85d8oaesne | ¥higBscri béB%s a®Bynthetic
i nternedi ate of. nore conpl ex i li.C G BIHAC YEd e LHONDEUDES thi

Cr oi sy- Pel ARPELCAHIGY gBJ .lnﬁg%nﬁo(&%%glei gq'rghem 1993;Ij 30: 55-60), whereas

2- met hoxy quitothaee bt Bedl anediistpyesented as a by-product of the

N-al kylation of 2,5,8(1H)-quinoline- trione (C. Avendano et al. Synthesis
1991; 727-730). 4-Hydroxy_5, 8-quinol i nequi none n'sé S)e F‘ nt he il_ze%ii from 25
2, 5- di met haxyachét ne (Haterponcing. est@r of0%%et hyPER! yI PESacfd™EP“YW t hopf
et al. Tetrah 8% rotdk20) ¢ 4o49r4pa4)ingQuiddhobeénb;-8- Gi-dienand

2- chl or o- 4-Te ﬁ%ﬁglgﬁ?no_ [ %5?5, 8- di one %re starti nygg rrat.%{a{taﬁltosn used (v the
synt hedi0s of remaant tAmkfe ToNeY FOOUETRIRC I 1RE (1. PEri e %Al .| N Og.
Chem , 1986: 2011:2021). Aphigul argocgents derquiered roma double

6- am no- 5, 8-di met hoxyqui nol i nes_ar repared.fro LTl upt - 4+41rt hyl or
from 2, 4-di fr@tlﬁwoaa?[ﬁéﬁﬂ'-ﬁé’n 508- dFehe &“O%Tr%ﬁ"l eml%‘?l%f‘ls ! P % em ,
1974; 35 17{HYe5¥5:6 KDar Fiirtalhat e F Ds 48Bab7ardeserpgesive and not

qui nol i ne--5, 8- di one derj vatives as,inhi bjtor sq0f,.t binl. ard ggpction in
t he body, tﬁ?§d11é?§ctqvcﬁ11]ﬁa\elt?a]neg° 8. %horgﬂ RE 190 lite Mk

15 67: 53-56) describes quinoline-5,8-dione derivatives
obtained by cycloaddition between p-benzoquinone and a
substituted diene. 4-Chloroquinoline-5, 8-dione is

described as a synthetic intermediate of more complex
tricyclic or tetracyclic compounds (M. Croisy-Delsey et
20 al., J. Heterocyclic Chem. 1993; 30: 55-60), whereas
2 -methoxyquinoline-5,8-dione is presented as a
by-product of the N-alkylation of 2,5,8(1lH)-quinocline-
trione (C. Avendano et al. Synthesis 1991; 727-730).
4—Hydroxy—5,8—quinolinequinone may be synthesized from
25 2,5-dimethoxyaniline and from the ester of
methylacrylic acid (P. Wwithopf et al. Tetrahedron,
1987; 43 (20) :4549-4554) . Quinoline-5, 8-dione and
7-chloro-4-methylquinoline-5,8-dione are starting
materials used in the synthesis of azaanthraguinone
30 derivatives (K.T. Potts et al., J. Org. Chem. ,
1986:2011-2021) . Antimalaria agents derived from
6-amino-5, 8-dimethoxyquinolines are prepared from
2-trifluoro-4-methyl or £from 2,4-dimethyl quinoline-
5,8-dione (C. Temple et al., J. Med. Chem., 1974;
35  17(6):615-619). Finally, EP 0 433 679 describes
quinoline-5, 8-dione derivatives as inhibitors of the
Maillard reaction in the body, this reaction being

responsible (by denaturing proteins via sugars) for



responsi bl e (by denaturing proteins via sugars) for 1 2 FFR 2004 - 212FEB?W£
several consequences of diabetes (neuropathy, retinopathy, etc.). Methods

al so exist for preparing quinones by photo- 5 oxidation of phenols (for
exanpl e Chem Comm, 2173, 1996), but it -has never been envisaged to apply
such nethods to heterocyclic conpounds and in particular to quinoline

derivatives, 10 The re&ﬁ%i Ibéé’g's i g ¢t hat gi fowessnot obyiposathat  such

met hods would W Fot~ be hanper y the presence of the electron-w thdraw ng
pyri di ne nustteusopdRelgti ohs- ) bet ween the qui nones and the nitrogen of the
pyridine nucleus, leading to colored polyners, could also have 15 been
feared. This is what was observed with 5-hydroxy- .isoquinoling Lt has now
been found Néwhods parks @ ulexd S oGPT of O AYHR X GBI heSYgi FEE by

phot o- oxi daf i on tiﬁnt@f 20nBRBIENCEESY 2xaapdiet | Zikemand aeconpdiltion of
e ny

the infTernedra droxyper oxi de, qujnoline-5, 8ééjqiecgn%% in i ggu%ihel ds.
r

One subj ect19961 he Bwtestht Nasy e Toh PSSR [THEEY 25 BReharing

qui nol i ne- 5, B b ABCS O d QB A1 i ¥bipbunds GhK Ry P@randuBsrate chosen
from hydrogen, a_hal ogen,atom a Cl-C6 al kyl group, -CHO -OH -OR -COOH,
-CN1 - CO2R, qui@ohHRE CEONRRTIVESNH21 -NHCOR, 1 2 F E B 2004 - 3

- CH2N- COOK, CH. 2-N-COOR, norpholino and SO3H, R and CH2-COOX' CH Ar R

bei ng chosen from Cl-C6 al kyl. groups and At _bei 65114 AL Yl pghoup, in
whi ch éﬁE%ﬁ?@réﬁﬁﬁﬂﬁmﬁPﬁeRhlﬁo}%mébég £ P& Aot Dol oBE Y lerd

such methods would not be hampered by the presence of
the electron-withdrawing pyridine nucleus. Reactions
between the quinones and the nitrogen of the pyridine
nucleus, leading to colored polymers, could also have
15 been feared. This is what was observed with 5-hydroxy-

isoquinoline.

It has now been found that a particular group of
g8-hydroxyquinolines gives, by photo-oxidation, in the
20 presence of a sensitizer and decomposition of the
intermediate hydroxyperoxide, quinoline-5,8-diones in

high yields.

One subject of the present invention is a process forx

25 preparing quinoline-5,8-diones of formula:

in which:

30
Ry, R, and R; are chosen from hydrogen, a halogen atom,
a C;-C¢ alkyl group, -CHO, -OH, -OR, -COOH, -CN, -COR,
-CONHR, -CONRR' -, -NH3, -NHCOR,



in which Rl, R2 and R3 have the meaning given above, is oxidized with? FEB 2004
oxygen under the action of actinic 10 radiation in solution in an organic
solvent and in the presence of a catalytic anount of a sensitizer, and the
hydr oper oxi de formed, of fornula: OOH 15 011) is then deconposed to a
compound of fornula I. The oxi dation Teaction with oxygen is carried out in
an organic solvent_in whic tarting 8- hydroxy 2 i poline_of, formul a
Il is sol ublFeHNKOLR) vent Eg H@G@éﬁ%’ag@gagwxéﬁ&eﬁpgu%ﬁhﬂhatﬂt ge)ld

sensitizer is agfo solubl e- thefein. The sensitizer nmay especially be

t et r aphenyl por phine.~2p- (or TPR)4..A Whi ch case the solvent may especially
be dichl or onet gﬁg?Dﬁﬁé FEB 2004 - 4 Qther suitable sensitizers and

sol vents may. ahe@nhe cHésRGh £AGhni 0, P& LATW Br gro0ps begalr i be GiGCH, MeOH,
Et OH, CHC13 or watéer; 5 - nmethylene blue in CH3CN, MeOH, EtOH, CHCL3 or
wat er ; tetr%kﬁée4ab¥liayPyﬁorphine in CH2C12 or CHC13; dicyanonapht hal ene
(DCN), di cyphnogri Bhagane-hPEAbxyeiidiod) arokenferenu(laGB) ; 10 -

N, N - di net hyl -2, 7-di azapyreni um (DAP2+) bis(tetra- fluoroborate). The
reacti o® i s advantageously carried aut in the region of roomtenperature
(15 to 25C) under 15 irradiation, F

ith visible light while sparging with
oxygen, for a period which q@y-be L to 8 hours. The hydroperoxide
formed, of formula Ill, spontang

defonposes ﬁéth stirring, especially
in the presence of 20 Na2SO4. pf  t he pﬂ ent invention is also
the quinoline-5,8-diones ofg] :

OH -

in which R;, R; and R; have the meaning given above, 1is
oxidized with oxygen under the action of actinic
10 radiation in solution in an organic solvent and in the
presence of a catalytic amount of a sensitizer, and the

hydroperoxide formed, of formula:

15
is then decomposed to a compound of formula I.

The oxidation reaction with oxygen is carried out in an
organic solvent in which the starting 8-hydroxy-
20 quinoline of formula II is soluble. The solvent is
advantageously chosen such that the sensitizer is also

soluble therein.

The sensitizer may especially be tetraphenylporphine
25 (or TPP), in which case the solvent may especially be

dichloromethane.



(f) 25 in which: Rl, R2 and R3 are chosen from hydrogen, a hal ogen 1ag(§ﬁ{3 2004
30 a C1-C6 al kyl group, -CHO, -OH, -OR -COOH, -CN, -C02R, -CONHR, -CONRR
-- , -NH 2 , -NHCOR, -CHI N-COOK, CHrN-COOR, norpholino and SO3H, R and
CH2- GOOK™ CH2- Ar R being chosen from @-C6 al kyl groups and Ar being a
C6-Cl4 aryl group, with the exception of the conpounds in which: RL = H R2
= Hand R3 o%giﬂossqméawm Heelld3 t i randaio sobv&its Hhay @HXZo RRe= F and
R3 =HRL = = Hand R3.= HRL = OH, R2 = Hand R3 = COON, COOCH3
or CH3 Rl ws&f, mRd=1goPRrbiCBEREIH5 and R3 = HR1L = H, R2 = Hand R3 =
OCH3 10 Rl = OH, R2=Hand RB=H Rl = OCH3, R = Hand R3 = HRl = CH3,
R2 = Hand RB3 = d Rl CH3 n = 15 wP | es of the
i npl enent at T on oFOFﬁebSPﬁé%s%nagggﬁ:ﬁi glﬁglilo %Hprggﬁ JFEvent ?gﬁ will be
gi ven be onw. 20 fersiyaknpr opedur eiA SOHyIN on MHOH he EXPRpoureHGEs f @rmul a | |
(2 mol) in dichl ororret hane (or another solvent if insoluble) (20 m) in
a Pyrex flask w tA LfFat faces, contai ni ng a 25 catal ytic anmount of

t et r aphenyl porpht@@réIEE 46pw,1d)nl)@or®l'ﬁmmll% CHz€lbr padfHE@d: at 20C

(cooling with with si.ble |i (1 PhEenki | triaf or
radi ations S 495 r‘r %Pﬁghgbgtl&l g wﬂ{ﬁﬁ bx%&erfgior 528 hour s(t(the
reaction i s noni ber édclundbenzetize (BEBr;r adi at ed solution is then poured

onto dry, Na2SO4 iNngng-)dlmettlh le%éta?teéf %f@fgp??}ﬁlgﬁ ureafedry 12 hp e @nd

filterdd The so 'S "evapor he crude quinone obtained is
purified by chrofitogobornatel -a

The reaction is advantageously carried out in the
region of room temperature (15 to 25°C) under
15 irradiation, with wvisible 1light while sparging with

oxygen, for a period which may be from 2 to 8 hours.

The hydroperoxide formed, of formula III, spontaneously

decomposes with stirring, especially in the presence of

20 Na2S0y4 .-

A subject of the present invention 1is also the

quinoline-5,8-diones of formula:

(

25
in which:

R,, R; and R3; are chosen from hydrogen, a halogen atom,
30 a C;-Cs alkyl group, -CHO, -OH, -0R, fCOOH, -CN, -CO2R,
-CONHR, -CONRR' -, -NH3, -NHCOR,
-CH,N-COOR, ' CHyN-COOR, morpholino and SO3H, R and

'CHz-COOR‘ . CHz—AT



colum of silica. 35 The characteristics of the various inplenentations
collected in the table below 1 2 FEB 2004 -0 $4 0; Q Omr)o v dP dP dP E,%EFEB o
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R’ being chosen from C;-Cs alkyl groups and Ar being a
Cg-Ciq aryl group,

with the exception of the compounds in which:

R
Ry = Hor CHy, R, = F and R3 = H

Ry = Cl, R, = Hand Ry = H

Ry = OH, R; = H and Rj3 COOH, COOCH; or CH;
R; = OH, R; = COOH or COOCzHs and Ry = H

R; = H, R = H and R = QOCHj

Ry = OH, R, = H and R3 = H

R; = OCHy, R; = H and R3 = H

R; = CHy, R; = H and Ry = Cl

R; = CH3, R; = H and Ry = CHj;

I

H, R2 = H and R; is chosen from H, CH;, CN and CHO,

EXAMPLES

Examples of the implementation of the process according

to the present invention will be given below.

General procedure

A solution of the compound of formula II (2 mmol) in
dichloromethane (or another solvent 1if insoluble)
(20 ml) in a Pyrex flask with flat faces, containing a
catalytic amount of tetraphenylporphine (TPP, 6 mg,
i.e. 0.5 mol%), is irradiated at 20°C (coocling with
water) with visible light (1500 W xenon arc, filter for
radiations > 495 nm) while sparging with oxygen, for 2-
8 hours (the reaction is monitored by TLC). The
irradiated solution 1is then poured onto dry NaxS04
(3 g}, stirred at room temperature for 12 hours and
filtered. The solvent is evaporated off and the crude
quinone obtained is purified by chromatography on a

column of silica.

The characteristics of the various implementations are

collected in the table below.
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The characteristics of the products obtained will be

given below.

Product of example 1:

- dark yellow solid; m.p. = 120-122°C

- TR (CHC13):1670 cm’’

- 1y NMR 300 MHz (CDCls): & 7.08 (4, 1H, J = 11 Hz);
7.18 (d, 1H, J = 11 Hz); 7.73 (m; 1H); 8.44 (m,
1H); 9.07 (m, 1H)) ppm

- 3¢ NMR 75 MHz {(CDCli): & 127.9 (d); 129.1 (s);
134.6 (d); 138.0 (d); 139.1 (d); 147.4 (s); 154.8
(d); 183.2 (s); 184.5 {(s) ppm.

- MS CoHsNO» (relative intensity): m/z 159 (M", 100);
131 (25); 103 (51).

Product of example 2:

- dark vellow solid; m.p. = 135-140°C (decomp.)

- TR (CHCl;): 1670 cm™

- 'y NMR 300 MHz (CDCli): & 2.80 (s, 3H); 7.03 (4,
1H, J = 11 Hz); 7.13 (&, 1H, J = 11 Hz); 7.58 (d,
1H, J = 8 Hz); 8.30 (4, 1H, J = 8 Hz) ppm.

- 13- NMR 75 MHz (CDCla): & 25.3 (q):; 127.0 ({s);
127.8 (d); 134.6 (d); 137.9 (d): 138.8 (d); 146.9
(s): 165.2 {s); 183.5 (s): 184.6 (s) ppm.

Product of example 3:

- dark green-yellow solid; m.p. = 170-172°C

- TR (CHCls): 2250; 1680 cm™

- Iy NMR 300 MHz (CDCl;): & 7.20 (4, 1H, J = 11 Hz);
7.30 (d, 1H, J = 11 Hz); 8.12 (4, 1H, J = 8 Hz);
8.64 (4, 1H, J = 8 Hz) ppm

- 3~ NMR 75 MHz (CDCls): & 115.7 (s); 130.1 (s);
131.9 (d); 136.4 {(d); 138.2 (s); 138.3 (d); 139.7
(d); 147.9 (s); 181.1 (s); 182.8 (s) ppm.

Product of example 4:
- dark green-yellow solid; m.p. = 185-187°C
- IR (CHCli): 1720; 1680 cm™’
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_ 1y NMR 300 MHz (CDCly): & 7.20 (d, 1H, J = 11 MHz);
7.30 (d, 1H; J = 11 Hz); 8.34 (d, 1H, J = 8 Hz);
8.65 (d, 1H, J = 8 Hz); 10.32 (s, 1H) ppm.
- 3 NMR 75 MHz (CDCli): & 124.9 (d); 131.2 (s);
5 136.4 (d)y: 138.3 (d); 139.6 (d); 147.6 (s): 155.5
(s); 182.4 (s); 183.6 (s}; 191.8 {(d) ppm.
- MS Ci0HsNO; (relative intensity): m/z 187 (M', 17);
159 (100); 103 (32).
10 Product of example 5:
- 'y NMR 300 MHz (CDCli): & 4.07 (s, 3H}; 7.16 (4,
14, J = 10.5 Hz); 7.27 (d, 1H, J = 10.5 Hz); 8.50
(d, 1H, J = 8.1 Hz); 8.61 (d, 1H, J = 8.1 Hz) ppm.
15 Product of example 6:
- 'H NMR 300 MHz (CDCl;)}: & 1.25 (d, 6H, J = 7.2 Hz);
1.55 (d, 6H, 7.2 Hz); 3.62 (sept., 1H, JT = 7.2
Hz); 3.82 (sept., 1H, J = 7.2 Hz); 7.07 (4, 1H,
J = 10.% Hz); 7.17 (4, 1H, J = 10.5 Hz); 7.88 (d,
20 14, J = 8.2 Hz); 8.49 (d, 1H, J = 8.2 Hz) ppm.
Product of example 7:
~ g NMR 300 MHz (CDCl3): (2 rotamers = 50:50) & 1.40
and 1.50 (s, 9H); 4.50 and 4.55 (s, 2H); 4.70 and
25 4.77 (s, 2H); 7.03 {(d, 1H, J = 10.5 Hz); 7.14 (d,
14, J = 10.5 Hz); 7.15-7.35 {(m, 5H); 7.48 and 7.61
(d, 1H, J = 8.2 Hz); 8.33 (d, 1H, J = 8.2 Hz) ppm.
Product of example 8:
30 - ly NMR 300 MHz (CDCls): (2 rotamers = 50:50)} & 1.40
and 1.47 {s, 9H); 3.70 and 3.72 (s, 3H); 4.02 and
4.13 (s, 2H); 4.80 and 4.83 (s, 2H); 7.04 and 7.06
(d, 1H, J = 10.5 Hz); 7.13 and 7.15 (4, 1H, J =
10.5 Hz); 7.89 and 7.91 (d, 1H, J = 8.3 Hz): 8.42
35 and 8.45 (4, 1H, J = 8.3 Hz) ppm.



a ors OU ~4 Q 12 FEB 2004 - 8 The characteristics of the products obt @lzrfﬂmm‘
wll be given below Product of exanple 1: 5 - dark yellow solid,;

120-1220C - IR (CHC13) :1670 cm1 - 1H NWMR 300 MHz (CDC13): 7.08 (d, IH J

= 11 Hz) 7.18 (d, 1H J = 11 Hz); 7.734m IH) 8.44 (m 1H); 9.07 (m

1H)) ppin 10 - 13 CNVR 7 5 MHz (CDC13) 12 7. 9 (d) 12 9. 1 (s) 134.6 (d)

; 138. 0 (d 139. 47 4 (s) ; 154.8 (d); 183.2 (s); 184.5 (s)

ppm - Hgﬁéft(roéfl %r’%"’\‘/‘@ Stensity) : mz 159 (M+, 100) 131 (25) ; 103
(51) . 15 Productyofnex ahpd eMRz d(amclyge)l I 05N%o$1d {sm p3EN13571800C ¢ deconp. )

|2§ |((H:HC§3)11: é?7qfﬁm1% lﬂb\l%ﬁ ﬁﬁg)* 11} ((%_)ngi 81%0(i H%D 7 8. 38 Eg

1H, J = 8 Hz) ppmd, 13LH; NVR 72 .5 M) ;(cax&@) (d, 81125 T3=(4)9: pm 0 (s)

127. 8 ( ; 134, 6. 9 ),17@65 ur(s);

183.5 (s): 184.6 cﬂébﬁh&éﬁ Pré%c?tg‘?gexa{}(é%n t%dar I?/ézfeen yell O\(N sol i d;
mp. = 170- 17210100} { QMGLP35)2250L7 168D cnitll 428 NVR 300 Mz (CDC13) : 8
7.20 (d, 1H, J =11 Hz) ; 30 7. 30 (d, 1H, J 11 Hz) ; 8. 12 (d, 1H J = 8

Hz) 8.64 (d, 1H, J 8 Hz) ppm 13 C NMR 75 Mz (CDC13) : 6 115.7 (s); 130.1
(s); 131. 9pfeductl36 sexample 198: 2 (s) ; 138.3 (d) ; 139.7

- ly NMR 300 MHz (CDCli): & 2.55 (s, 3H); 7.04 (d,
10 1H, J = 10.4 Hz); 7.14 (d, 1H, J = 10.4 Hz); 8.20
(s, 1H}; 8.88 (s, 1H) ppm
- MS [CypoHsNO;] (relative intensity): m/z 173 (M*,
100); 145 (23); 117 (34); 91 (28).

15 It is seen that the success of the process depends
strictly on the nature of the starting materials. Thus,
for example, a compound of formula II in which R; is a
-CH,0H group is mnot converted into a product of the
formula I, but instead leads to a brown coloration and

20 to polymerization.



(d); 147.9 (s);

2004 -
1H J =

1H ppm
138.3 (d);

(sept.

10.5 Hz)

1H, J

rotamers

rotanegs
and 4.13 (s,

8.61 (d, 1H,

181.1 (s); 182.8 (s) ppm 35 Product of exanple 4: darkZFEB 2004
green-yellow solid; mp. = 185-1870C IR (CHC13) : 1720; 1680 cm1l 1 2

1H NVR 300 MHz (CDC13): S 7.20 (d, 1H, J = 11 MHz); 7.30 (d
; 8.34 (d, 1H, J = 8 Hz); 8.65 (d, 1H J = 8 Hz); 10.32 (s,
13C NVR 75 MHz (CDC13) : S 124.9 (d) ; 131.2 (s) ; 5 136.4 (d);
139.6 (d); 147.6 (s), 1556 &ﬁ% 182.4 (s); 183.6 (s); 191.
(d) ppm M C OHS5NGB (relative intens W
103 (32).
: 7 16 (d
J =8.1 Hz);
300 MHz (CDC13):
= 7.2 Hz); 3.82 (se
717(d 1H, J = 10.5 Hz)pt
8. 2 Hz) ppm Product Ry 2.
=.50:50) S 1 40 and 1.
and 25 4 77 (s, 2H) ; 7.03 (d,
Hz)715735(m5H) 7. 48 Ry "N
8.2 Hz) ppm Product of exanple 8: 30}
50:50) S 1.40 and 1.47 (s, @H) ; 3.70 and 3.72 (s, 3H); 4.02
2H); 4.80 and 4.83 (s, 2H); 7.04 and 7.06 (d, 1H, J = 10.

mz 187 (M, 17) 159 (100);

10 Product of example 5: 1H NVR 300 MHz (CDC13) : S 4.07 (s,
- 1HProcess tor sepanng quingling-§,8-dienes of the fomnida) ; 8.50 (d, 1H,
J =8.1 Hz) ppm 15 Product of exanple 6: 1H NMR

61.25 (d 6H J = 7.2 H): 1.55 (d, 6H, 7.2 Hz): 3.62
H, ' J = 7.2 H); 7.07 (d, 1H J

: - 1H NVR 300 MHz (CDC13): (2
;. 4.50 a“;d 4.55 (s, 2H) ; 4.70
§5 Hz) ;

1H NMR 300 MHz (CDCL3) 1 (2

Hz); 7.13 and 7.15 (d, 1H, J = 10.5 Hz); .7 .89 and.7.91 (d, 1H, J = 8.
Hz) ; 8.42 35308845 (d, 1H J = 8.3 Hz) ppm

10

15

20

Ri1, Rz and Rj are chosen from hydrogen, a halogen atom, a C4-Cs alky!
group, -CHO, -OH, -OR, -COCH, -CN, -CO2R, -CONHR, -CONRR'-, -NH3,
-NHCOR, -CH;N-COOR, -CH>-N-COOR, morphoiino and SO;H,

_ CH,-COOR' CHz-Ar
R and R’ being chosen from C4-Cs alkyl groups and Ar being a Ce-Cy4 aryl
group,

in which an B-hydrokyquinoline of formula:

=
SN (1)

OH

in which R4, Ry and R; have the meaning given ahove, is oxidized with
oxygen under the action of actinic radiation in solution in an organic
solvent and in the presence of a catalytic amount of a sensitizer, and the
hydroperoxide formed, of formula:

(d, 20 1H, J = 8.2 Hz); 8.49 (d,

.14 (d, 1H J = 10.5
1H J = 8.2 Hz) ; 8.33 (d, 1H J



1 2 FEB 2004 - 10 Product of exanmple 9 1H NVR 300 M4z (cDc13) 2.81 (1s? FBRH00
. 7.00 (d, 1H, J = 10.4 Hz) ; 7.11 (d, 1H J = 10.4 Hz) ; 7.48 (d, 1H J
=49 Hz) ; 88 (d, 1H J =4 . 9 ppm. 5 - M [CIOH/NO2] (relative
intensity) : rn/z 173 (Mr, 100); 145 5§5) 117 (23); 91 (28). Product of
exampl e 10: 1H NMVR 300 (CDC13) : S 2.55 (s, 3H) ; 7.04 (d, 10 1H J =

10. 4 Hz) ; 7.14 (d, 1H
MB [ CLOHZNO2] (rel atRae_j

tH10.,00Hz) : 8.20 (s, 1H); 8.88 (s, 1H) ppm -
f mz 173 (M+, 100); 145 (23); 117
(34); 91 (28). 151t is seen_the SUCC@ﬁS of the process depends
strictly on the nature @§_t aiiting materials. Thus, for exanple, a
conpound of fornmula R§ in i R3 is a -CH2OH group is not converted into
a product of the fornula I instead |l eads to a brown col oration and
20 to polynmerization. 1 2 FEB 04 i CLAIMS 1. Process for preparing
qgui nol i ne: which: Rl, R2 and R3 are

f the f | a
chosen frb%h%\'} Onﬁpoosgdﬁgfq)&glﬁgagwggr@@% al kyl 10 group, -CHO, - OH,

-OR, -COOH, -CN, -C92Rp scg\%ﬁ NEp%
- CH2- N- COOR, nor phol i noeaﬁ@wg%l—fl 5"(:80%3%&4} PR gﬁ% T ngrc'ﬁosen
from Cl1- Ct}ateepbﬂnymmpimaeand Ar being a CG C14 aryI 15 gr oup, i n, which an

8- hydr oxyquinoline of _fornula: OH 20 in have t he
meani Ny gi ven aboveg 192 prechssas dlaimed 53(9'5% 1&(0@?"‘3 Re'rh\ﬁ’f'lcbr{hﬁfso&m ni c

radi at i onjg dichiotdthefiane an organic

4. A quinoline-5,8-dione of the formula :

R, O
RZ

. (¥
Rj

10 inwhich: :
R4, is chosen from hydrogen, a halogen atom, a -CHO, -OR, -COOH, -CN, -
CO2R, -CONHR, -CONRR'"-, -NH5, -NHCOR,
-CH2N-COOR, -CH2-N-COOR, morpholino

15 CH~-COOR' CHy-Ar

and SO3H, R and R’ being chosen from C4-Cg alkyl groups and Ar being a Cs-C14

ary! group,

Rz is chosen from hydrogen, a halogen atom, a -CHO, -OH, -OR, -COOH, -CN,
20 -CONHR, -CONRR'-, -NH,, -NHCOR,

-CH,N-COOR, -CH,-N-COOR, morpholino

CH2>-COOR' CHaz-Ar

25



solvent and in the presence of a catalytic anount of a sensitizer, and thEfp 2004
hydr oper oxi de formed, of formula: 1 2 FER 2004 5 (1) io in which : R, is
chosen from hydrogen, a halogen atom a -CHO, -OR -COOH, -CN, - CX2R, -
-CONHR, -CONRR -, -NH2, -NHCOR, -CH2N-COOR, -CH2-N- COOR, norphofino is
CH2-000R (; H2-Ar and SOBH, R and R beihng chosen from C1-Cs al kyl groups

and Ar being a C6-Cl4 aryl group, R2 is chosen from hydrogen, a hal ogen

atom a -CHO, -OH, -OR -COOH, -CN, 20 -CONHR, -CONRR -, -NH2, -NHCOR

- CH2N- COGiy SRR ' - - ) [
deconposed ‘% gggggolkrrpound Ugﬁ@gﬁ% afrlo.ﬂ'%-%kg%g@é aﬁg %ﬁ%‘ﬁ%%@%cﬁ ai m

1, in whi®y gesipsensiti zer is tetraphenyl porphine. 3. The process as
clainmed ig claim1l or fcI ai ﬁ]yz i N whi CR }he solvent is dichloronethane. 4.
A qui nol i e- B ELNASSNe BPM; ydregeny 2 - hplogepematomhs a1 3Cuks, saly] grospd R
bei ng schagOf Iom So8M Ao - S _CANRE. PRI _ IEQP 14 aryl group, R3
is chosen from hydrogen, a 'aP?g%Rétom @Cl?d(%g 'g Ky ﬁgroup, 5 - CHO
-OR, - COCRHANEROORONHR, -CHNRRCQORNHOIphMIMGOR, - CH2N- 000R, - CH2- N- COOR,
nmor pholino | [f CHr COOR CHZ-Al to and SBH, R and R being chosen from
Cl1-C6 al kyl 0 d Ar bei a C6-Cl4 aryl group, 15 20

y ["2—%980%] ’ Cﬂz—Ar e P

10 and SO3H, R and R' being chosen from C4-Cs alkyl groups and Ar being a Co-Ca
aryl group,

with the exception of the compounds in which :
R1=H, R2 = H and R; is chosen from H, CH3, CN and CHO.

15 Ri=HorCHj3 R;=Fand Rz=H
Ri=C,R=Hand Rz =H
R1=0H, R, = H and R; = COOH, COOCHj3 or CHs
R1 = OH, Rz = COOH or COOC,H; and R3 = H

. Ri=H,R;=Hand R; = OCHa

20 Ry=0OH,R;=HandR;=H
R1=0CH; Rz=Hand R3=H
R1=CHj; R =Hand R3 =Cl
R1=CH; Rz =H and R; = CHj

25 5. A quinoline-5,8-dione of the formula | :
R4 0
R,
{0
R3
0]

30 in which ; »




with the exception of the conpounds in which : R =H R2 =

Hand R3 i's
chosen fromH CH3, CN and CHO. R, =HorCH3, R2=Fand R3B= HR, =d, R2 = H
and RB = HR = OH R2 = Hand R3 = COOH, COOCH3 or CH3 R = OH, R2:COC]—I
or COOC2H5 and R3 = H R, =H, R2= Hand R3=0CH3 R—O—I R2HandR3:H
R, =0OCH3, R2=Hand R3=H R, =CH3, R2= HandlR3=Cl R CH3, R2 = and R3 = CH3
25 5. A quinoline-5,8-dione of the formula I : (I)30|nvvn|ch: | 1 2 FEB

2004 .14 R, _R2 are chosen from hydrogen, a hal ogen atom a Cl-Cfi, alkyl
group, - 0Rie,Rz atgchossy fromonydrogeny a-hatwgen atoon-&R C+Coity! groupEHONHOOR

- CH2N- I 00 d SBH, R d
R bei ng € bsen fm@% 5'%’%? a%?ﬁﬁbblw%@@z aryl groﬁg,
10 RB is -GIWEOIDRmthe groum-lzcmdf@t)mnﬁoqjﬁuahbm et -CH2-N-COOR |
CH2- COO( CH2] Ar I

CH-COOR' CHz-Ar

and SO3H, R and R’ being chosen from C4-Cs alkyl groups and Ar being a C¢-C1s
aryl group,
10

R3 is chosen from the groups CONRR’ and -CHoN-COOR, et -CH>-N-COOR

CHz-COOR’ CHzAr



