WO 01/ 12597 PCT/ FROO 02295 Process for preparing quinoline-5,8-diones The
present invention relates to a process for preparing quinoline-5,8-diones
which find an 5 application as internedi ate products, especially in the.
phar maceut i cWb 0adUR597 Bracher (Heterocycles, 29, 2059?@399!0%385& r eady
mentioned a process for preparing-quinoline-5,8-dione 10 from

5- am no- 8- hydr oxyqui nol i ne by oxidation with dichromate. This process
requires a double Puoceissnfior:priepardngt kuinoldve—5e Srddones and t hus

i nvol ves starting materials that are expensive and-not readily avail able.
S.- Ghosh (J. Fluorine Chem, 1994; 15 67: 53-56) describes _

qui nol i ne- 5, &hdi orpreesentat iivventdlonai reelaiesyckoadd t i BFOPREHeeh O

p- benzoqui no %[aq, substjs ' 45 or oguHi® i ne-FHr diomg is
descri bed as?% ynt%e%ic ﬁn‘%ﬁ%&%ﬁ%ﬁdﬁ% conp%é@tr,i gﬁc 0
tetracycl bc empIdarisi Qv ay brsgrmedisate gprodugks, §.SPFEP€ﬁ¥y&Pi &ehem
1993; 30: 555 madRiteasal ZArdmidwxyqui no' line-5,8-dione is presented 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-quinolinequi none may be
synt hesi zed fBreolidy 2, Giatiemidymdeani | 2% arkd X3, omiNB® Jesthers ofalready

met hyl acrylic aci.d V t | Ny 4 B a4

43(20) : 4549- i’?gl})l.“%? 8 RS K. Heprte Nquihiine-s, 8 dione

2- chl or 01@- nefdop qubremine-8-dydiremyquiacdiae: i njy meRekdattomsedith t he
synt hesi s of ui NORR, 4 degl Lue : t | . .
Y ?% o 7130 depi-¥akbikkes (KeduiP8kts & al .goub1dr g

Chem, 1986 . Antinalaria agents derived from
6- ami no- 5, 8- FURKHETANA FfH 4 Pes ofr ethe e HEP i PYCLEUE uoPRe4- ¥yl or
from 2, 4-di maiyd1vBE NnetéPeing materials that are expensive and- not :

readily available. S. Ghosh (J. Fluorine Chem., 1994;
15 67: 53-56) describes quinoline-5,8-dione derivatives
obtained by cycloaddition between p-benzoquinone and a
substituted diene. 4-Chloroguinoline-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(1H)-quinoline-
trione (C. Avendano et al. Synthesis 1991; 727-730).
-4—Hydroxy—5,8—quinolinequinone may be synthesized from
25 2,5-dimethoxyaniline and Erom the ester of
methylacrylic acid (P. Withopf et al. Tetrahedron,
1987; . 43(20) :4549-4554). Quinoline-5, 8-dione and
2-chloro-4-methylguinoline-5, 8-dione are starting
materials used in the synthesis of azaanthragquinone
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
responsibie (by denaturing proteins via sugars) for



5,8-dione (C. Tenple et al., J. Med. Chem, 1974; 35 17(6):615-619).
Finally, EP 0 433 679 descri bes quinoline-5,8-dione derivatives as
inhibitors of the Millard reaction in the body, this reaction being
responsi bl e (by denaturing proteins vim&ugars) for 2 several consequences
. of diabetes (neuropathy, retinopathy, etc.). Mthods al so exi st Lor'.
preparing qusevesalby pRonseqsensedati At of SHROEEES (f ol PEREABRE Y nem

Comm , 2173, ,.o1996bat®it idtchas never been envisaged to apply such nethods
to heter ocycfrie.c c?r%aou%s andqi n particular to quinoline derivatives. 10

The reason for this is that it was not obvious that such nmethods woul d not
be hanper edbméth%so[]aigaceeﬁ‘st t Forel peeparingt helriavemes pynyi dphetocl eus.
Reacti ons et ween .t he i nones .and,the ni.trogen he pdin ucl eus,

| eadi ng tD cOFIFEFLFE y r??‘e@&}lsd 51%85 rﬁiﬁ%ﬂf%? bgfelﬁ;nfeacfe ."Th?gjlgé what
was obser ved 1@iots) ,5-biytlr dxy-hdssogevesl been | envisaged reenappindsueht a
particular gro - j [ | : PPt B2 Pk @t hpnto N the
20 -presencem %é’()qisentg? ?1}{%%%’%%’}%&%%%0%@&8?'}%% (Z)i?lathe iﬁ?erm&di ate

hydr oxyper oxictlenoduinenlderd-v@tgwéisones in  high yields. One subject of the
present invention is a process for 25 preparing quinoline-5,8-diones of

formula: RR O in which: 30 Rl, R2 and R3 are chosen fro hi/drogerl]l, a
hal ogen h@onﬂhe reason for this is that it was not obvious™ that

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
8-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 for

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

in which:

30
R;, R; and Rz are chosen from hydrogen, a halogen atom,
a C;-C¢ alkyl group, -CHO, -OH, -0OR, -COOH, -CN, -COzR,
-CONHR, ~CONRR'’ -, -NH;, -NHCOR,



a Cl-C6 al kyl group, -CHO, -OH -OR -COOH, -CN, -C02R  -CONHR, -CONRR -,
-NH2, -NHCOR, 3 -CH2N- COOR, CH2-N- COOK1 norpholino and SO3H, R and |I.
CH2-000R . CH2-Ar R being chosen fromd -C6 al kyl groups and Ar being a
C6- C14 aryl group, in which an 8-hydroxyyunoline of formula: 5 .R- R2
Ra. OH in which Rl, R2 and R3 have - the neani ng given above, is'

oxi di zed wit hmwmomder tt@i’iﬁd{QQﬁRof meemheldnt) #adi &£Ba iF 38Auti on
i n an organi c solyent and in.they-presence of a catalytic anount of a
sensitizer, and f:g% ,oper oxi }CR rmed, of formula: OOH 3 15 is then
deconposed to a of- formil'a' ¥ . The oxi dation reaction wth. oxygen
Is carried owt i | C Vent h gt t oxy- 20
qgui nol i ne of orﬂr.rbﬁq{ab @EIQ%E‘%OF?E*\\ @T e so %’/gn Pg %d\%ﬂrﬂ ggré%g?zegcﬁosen
such t hat th@ss@nslatrﬁergr%llfal so soluble therein. The sensitizer may

especial |y bgqf %f}{l%?h%ﬁy@@fyf&i‘&&g?%dloirng% fdAmyid ch case the sol vent
may espec!|5 ally be dichl oronet hane.

()

‘OH - -

in which R;, Rz and R:; have the meaning given above, is’
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:

any

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 tetraphehylporphine
25 (or TPP), in which case the solvent may especially be
dichloromethane.



O her suitable sensitizers and solvents may al so be used, and in
particular: - rose bengal in CH3CN, MeOH, EtOH, CHCLl3 or water; 5 -
met hyl ene blue in CH3CN, MeOH, EtOH, CHCLl3 or water; - tetrakis
(4-pyridyl)porphine in CH2C12 or CHC13; = di cyanonapht hal ene (DCN),
di cyanoant hracene (DCA) _or di cyanobenzen

DCB), 10, -
N, N - di et hylQther dﬁaéﬁﬁyﬂ-énlﬁﬁﬁ%{iﬁ#%ﬁ% gﬂ’é’(tﬁ%’?‘g?nf:fsudp?%oraétsé:) . PPhe

reaction is gt agepusl pEdildaGrout in the region of roomtenperature
(15 to 25C) under 15 irradiation, with visible light while sparging with

oxygen, for a period which may be from2 to 8 hours. The hydroperoxi de
formed, of forml addd bepal are@isCy, HeOHRpELOH, WCHR 1st Prrwagerespeci al |y

in the pregsence of S e t es nv lns- al so
the qui ndline-5, é“eﬁ%ylelg;?eo%léfr%rmlqgﬂ %K&E?Z %e@% %?Ilril mhetFﬁ%Pny% R2 and
R3 are chosen fromwdbeirogen, a hal ogen atom 30 a Cl-C6 al kyl group, -CHQ

“CH -OR_-COOH, - SN oo AN -in dHR 1B|HC@BC1,CHZNCOOR
* CH2- N COOR, norp‘%#lno aar?dpébsH o CHo-A1' 5 R being

chosen from & -C6 @mnw@WWw (QgNr).g afilcyano racene (DCA)

or dicyanobenzene (DCB) ;
10 - N,N’-dimethyl-2, 7-diazapyrenium (DAP?**) bis(tetra-
fluoroborate) .

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 hydroperqxide formed, of formula III, spontaneously
decomposes with stirring, especially in the presence of

20 Nast4 .

A subject of the present invention is also the
quinoline-5,8-diones of formula:

0

25

in which:

R;, Rz and R; are chosen from hydrogen, a halogen atom,
30 a C;~-Cg alkyl group, -CHO, -OH, -OR, -COOH, -CN, -COzR,
-CONHR, -CONRR'’ -, -NHz, ~NHCOR,
-CH,N-COOR, ' " CHe-N-COOR, morpholino and SO3H, R and

' CHCOOR' . CHz-Ar



C6-Cl4 aryl group, with the exception of the conpounds in which: RL = H R2
= Hand R3 is chosen fromH CH3, CNand CHO, 5 Rl = Hor CH3, R2 = F and
RB=HRL=C1l R =Hand R=HRL =COH R2 =Hand R3 = COOH, COOCH3 or
CH3 Rl = OH, R2 = COOH or COOC2H5 and RP = HRL = H, R2 = H and- R3 = OCH3
I0RL=OH R =Hand RB=H Rl =0CH3, RR =Hand RB3=H Rl = CH3, R2 =
H and R3 = ClR’'RbeingHxhgeen framdCRCe @yl 18T EWRHPERS BRnpeERIof t he

i npl enent at i op o, t ReAr ge@%P,according to the present invention will be
gi ven bel ow. 26 dbneral procedure A solution of the conpound of fornula I
(2 mol) in WiEh EhEnErSERELEE: Ofn bife COTBIOYEMAS i1 | ible) (20 m) in
a Pyrex flaskrpithyflmp fagesndCrROtEE iigsén 26remtia) YCHL TPWHA HO,

t et rapheny] por phi ne éTP 6 ng, _I.e. %{%S_rrﬁl d), is irradiated at 20C

(cool ing withR Take?y With Re & Bl 879 §at =(¥500 W xenon arc, filter for

radi ati ons > R95=n0}, WRj |- Bpard)ikg =it h oxygen, for 2- 8 'hours (the
reaction is nit ored TLO) 304 di sgl.uni,on i s then poured
onto dry Nazg%ﬁ _(éﬁg)@/s_t illd?:raen 2?3 r—oggdthgnpera Grgkf %#3 12 hours and
filtered. TheRsorveHi Rs =¥ aredCQIqHanadnthBs ¢ tBle qui none obtained is
purified by chtomefographyy ahd@ rLCQ Wow,0f silica. 35 The characteristics

of the various inplenentations are collected in the table bel ow
10 R, = 0OH, R = H and Rz = H

Ry OCHz, R, = H and Ry = H
Ry = CH3_, Ry, = H and Ry = C1
R; = CH3z, R; = H and R; = CH;

15 EXAMPLES

Examples of the implementation of the process according
to the present invention will be given below.

20 General procedure

A solution of the compound of formula II (2 mmol) in
dichloromethane (or another solvent if insoluble)
(20 ml) in a Pyrex flask with flat faces, containing a

25 catalytic amount of tetraphenylporphine (TPP, 6 mg,
i.e. 0.5 mol%), is irradiated at 20°C (cooling 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

30 irradiated solution is then poured onto dry Na;SOa.
(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. |

35
The characteristics of the wvarious implementations are
collected in the table below.
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NNNNNUUUUU HODOOOz fIl P OO3" rl I -r., rI © 543 co
0) 01d 8 The characteristics of the products obtained will be given
bel ow. Product of exanple 1: 5 - dark yelg aw solid; mp. = 120-122C - IR

(CHC13) :1670 cm1 -. 1H NWR 300 MHz (CDC 13) : 6 7.08 (d, 1H, J = 11 Hz) ;
The characteristics of the products obtained will be

given below.

Product of example 1:
5 -  dark yellow solid; m.p. = 120-122°C
- IR (CHCl3):1670 cm™
- 'H NMR 300 MHz (CDCli): & 7.08 (d, 1H, J = 11 Hz);
7.18 (4, 1H, J = 11 Hz); 7.73 (m; 1H); 8.44 (m,
1H); 9.07 (m, 1H)) ppm
10 - B¢ NMR 75 MHz (CDCls): & 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 CgHsNO; {(relative intensity): m/z 159 (M', 100);
131 (25); 103 (51).
15
Product of example 2:
- dark yellow solid; m.p. = 135-140°C (decomp.)
- IR (CHCl3): 1670 cm™
- 'H NMR 300 MHz (CDCli): & 2.80 (s, 3H); 7.03 (d,
20 iH, J = 11 Hz); 7.13 (d, 1H, J = 11 Hz); 7.58 (4,
1H, J = 8 Hz); 8.30 (d, 1H, J = 8 Hz) ppm.
- Bc NMR 75 MHz (CDCli): & 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.
25
Product of example 3:
- dark green-yellow solid; m.p. = 170-172°C
- IR (CHCl3): 2250; 1680 cm™
- 'H NMR 300 MHz (CDCls3): & 7.20 (d, 1H, J = 11 Hz);
30 7.30 (4, 1H, J = 11 Hz); 8.12 (d, 1H, J = 8 Hz);
8.64 (d, 1H, J = 8 Hz) ppm
- B¥Cc NMR 75 MHz (CDCli): & 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.
35
Product of example 4:
- dark green-yellow solid; m.p. = 185-187°C
- IR (CHCl3): 1720; 1680 cm™®



7.18 (d, 1H, J'= 11 Hz); 7.73 (m 1H); 8.44 (m 1H); 9.07 (m 1H)) ppm 10
- 13C NW\R 75 Mz (CDC13): S 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 M5 COH5NQO2
{relative intensity) : mz 159 (Mr, 10Q) ¢ . 131 (25) ; 103 (51). 15 Product
of exanple 2: - dark yellow solid; mp. = 135-140C (deconp.) - IR (CHC13):

1670 cnl - 1H_NWR : .8 : . 1A 037 (d, 11 2 J =
11 Hz;: . 7.13 (d, ﬁ(,h}gﬁ:?’qél,%%) ;(Cl%élsé '(g’,(?s'lzlf%f; 1§*'H§{§;( 8?330%%;_'; 1H, J
= 8 Hz) ppm - 13CTNBR 78, Ma( GDcEafl: Bg)as & 34) (8, 13H,09(9) € Hiby. g
0 6175 ) o S A0 0 5 B 3 e i (00 )

. S .- - ; .=
170.172¢ IR (CHé%%)NMRzé@b;ME%EO“E%P@)J 3 &%ﬁ-gooxiik ?%Efi%)(?yg 7.20
édé41?b Jfﬁ 1% ktélasjzo(aoso%gx}ffﬂ%ﬂ;:139(5txfaf8amzi$g,ga¥t)15?ég ZE)

. , , = - : . S); .
(s): 131.9 (d): 1é§%4 ?8?141%§?§ ?g?:%;gggé gggr%1é§57FmTh); 147.9 (s);
181.1 (s); 182.8 (HF MpsHsNBR Rredattivefl ievtamsidy):: dafx HB8ZerfMyel LBW:sol i d;
mp. = 185-187C | R56CHICHR) . 1632Q323680 cm 1 9

10 Product of example 5:
- 'y NMR 300 MHz (CDCli): & 4.07 (s, 3H); 7.16 (d,
1H, J = 10.5 Hz); 7.27 (4, 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:
- lH NMR 300 MHz (CDCl;): & 1.25 (d, 6H, J = 7.2 Hz);
1.55 (d, 6H, 7.2 Hz); 3.62 (sept., 1H, J = 7.2
Hz); 3.82 (sept., 1H, J = 7.2 Hz); 7.07 (4, 1H,
J = 10.5 Hz); 7.17 (&, 1H, J = 10.5 Hz); 7.88 (d,
20 1H, J = 8.2 Hz); 8.49 (d, 14, J = 8.2 Hz) ppm.

Product of example 7: .
- H NMR 300 MHz (CDC13): (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 (4, 1H, 0 = 10.5 Hz); 7.14 (4,
1H, 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 - 'H NMR 300 MHz (CDCl3): (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, 0 = 10.5 Hz); 7.13 and 7.15 (4, 1lH, J =
10.5 Hz); 7.89 and 7.91 (4, 1H, J = 8.3 Hz); 8.42
35 and 8.45 (d, 1H, J = 8.3 Hz) ppm.



1H NWVR 300 Mz (CDC13): S 7.20 (d, 1H, J = 11 MHz); .7.30 (d, 1T4; J = 11
Hz) ; 8.34 (d, 1H, J =8 Hz) ; 8.65 (d, 1H, J =8 Hz); 10.32 (s, 1H) ppm
13C NW\R 75 Mz (CDC13) : S 124.9 (d) ; "131.2 (s) ; 5 136.4 (d); 138.3 (d);
139.6 (d); 147.6 (s); 155.5 (s); 182.4 X&)- 183.6 (s); 191.8 (d) ppm M
C10H5NO3 (relative intensity) - mz 187 (M, 17) ; 159 (100); 103 (32). 10
Product of exanpiect:of ékbmpRe390 MHz (CDC13) : 3 4.07 (s, 3H) ; 7.16 (d,

1H, J = 10.5 Hz 1 5 d H 7] 8td Hz
.61 (s, 1 3 - 0% BT 580 [RBGD b Bl s NR St v

(CDC13): 3 1.25 (diHeHT F 10742 He);: 741%85(dq, 1%H J7-2 %)4 Helgp Tt .
1H, J = 7.2 Hz); 3d821ﬁse@t= 41!9+ HQ), g.86H{d, ZHQ7J(GI 41Bl, pprh) 7 10. 5 HZ)

;717(d 1H, J = = 8,2 Hz 9 J
= 8.2 Hz) Sppnt Pr oﬁﬁct[%@H%I ér?&aiH"ﬁl\/R‘%me{ )33 L}ﬁ & 'amsrs =
50: 50) S 1.40 and1@0p9 fs5 S8k); 2130(aBy;49%5(L8).2H) ; 4. 70 and 25 4. 77
(s, 2H) ; 7.03 (d, 1H J = 10.5 Hz) ; 7.14 (d, 1H 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 exempdecB: o80exatpl&8MRO300 MHz (CDC1l3) : (2 rotanmers = 50:50) S

4 80 a§3d418g7(gs 1219—0%@ P8 a8y 8853‘ g)s ﬁ“ﬁ 55 ¥ ?—g : 71?34( (R
(d, 1H J0= 10. .5 H) J 7 49 .4ndiz) ;917(%14 (& 3z § 3 1D- 4 Hzup 8330 and
8.45 (d,.1H, J = 8(§,Hii1)9pmsé0(s, 1H) ppm
- MS [C10H,NO;] (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 R3 is a
—-CH,0H group is not converted into a product of the
formula I, but instead leads to a brown coloration and
20 to polymerization.



¥

Product of exanple 9 1H NWR 300 MHz (CDC13) : 8 2.81 (s, 3H) ; 7.00 (d,
TH, J = 10.4 Hz) ; 7.11 (d, 1H J =10.4 Hz) ; 7.48 (d, 1H, J = 4.9 Hz);

3.86 (d, 1H, - M5 [CLOH/NO®2] (relative J } " z 173 .
(M 100) 14ﬁ'°53§)’%2?’%§) (23); 91 (28) product of exa%ﬁ?ﬁﬁbb{éﬁﬁﬁg 300
MHz (CDC13) : 8 2.55 (s, 3H) ; 7.04 (d7 “1071H, J = 10.4 Hz) ; 7.14 (d, 1H,
J =10.4 Hz) ; 8.20 (s, 1H); 8.88 (s, %@[ gpml\/B [ CLOH7NQ2] (relative
intensity) : mz 173 (M 100); 145 (2SF&1¥%7 (34); 91 (28). 15 It is seen
that the success of the process depends strictly on the nature of the

starting mate als T. or a r gu I l.Jn ich
R3is a - groupl%é no% c%oﬁ%/eﬁyggjﬁr%n?%ggg %‘og théﬂo grémj \ﬁhl,
but instead Ieads tthiea florowdacol orati on and 20 to pol yneri zation. WO -
01/ 12597 / FROO 02295 - 11 CLAIMS 1 A process for prepari ng

qui nol i ne-5, 8-di ones of the formnul a: S5 'RO in which: 10 Rl, R2 and R3
are chosen from hydrogen, a hal ogen & a Cl-C6 al kyl group, -CHO -OH,
-OR, -CO0H, -CN, -C02R, - CONHR, g NH2 -NHCOR, - CH2N- COOR,

m

in which:

10 Ri;, Ry and R; are chosen from hydrogen, a halogen
atom, a C;-C¢ alkyl group, -CHO, -OH, -OR, ~-COOH,
-CN, -COzR,_ -CONHR, -CONRR'’ -, -NH2, ~NHCOR,
-CH.N-COOR, " CH2N-COOR, morpholino and SO0sH, R
"CHCOOR' . CHx-Ar
and R’ being chosen from C;-C¢ alkyl groups and Ar
15 being a C-Ci14 aryl group,
in which an 8-—hydfoxyquinoline of formula:

(W)

20 in which R;, R; and R; have the meaning given
above, 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

25 formula:

* c L M H *
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CH C. OCOR CH2-Ar and R being chosen from Cl-C6 al kyl groups and Ar 15
being a C6-Cl4 aryl group, in which an 8-hydroxyquinoline of fornula: .Rl
R2 R3. 20 in which Rl, R2 and R3 have the meani ng gi ven above, is
oxi di zed wi th oxygen under the action ofl2attinic radiation in solution in
an organic solvent and in the presence of a catalytic anobunt of a
sensitizer, and the hydroperoxi de forted,. ofogagd fornula: 1111111111111

liti! 2222 !0 111 cLs", -1 li)- R3 . is then deconposed to
a conmpound of forrmula I. 5 2. Thé A lainmed in.claim1, in which
the sensitizer is tetraphenyl porph ne. § 3 processﬂﬂs clainmed in claim
1 or claim2, in which the sol yg Q- 01MeQ0r onet hane. 10 4. A

qgui nol i ne-5, 8-di one -of the formil*a: . O 15 i.n which: Rl, R2 and R3

are chosen from hydrogen, a hal ogen
is then decomposed to a compound of formula T.

5 2. The process as claimed in claim 1, in which the
sensitizer is tetraphenylporphine.

3. The process as claimed in claim 1 or claim 2, in
which the solvent is dichloromethane.

10
4. A quinoline-5,8-dione of the formula:
)]
15 in which:
Ry, R and Ry are chosen from hydrogen, a halogen
atom, a C;-C¢ alkyl group, -CHO, -0H, -0OR, -COOH,
-CN, -CO2R, -CONHR, -CONRR' -, -NH3, -NHCOR,
20 -CHN-COOR, " CH-N-COOR, morpholino and SOsH, R
T
"CHCOOR' - CHx-Ar
and R’ being chosen from C;-C¢ alkyl groups and Ar
being a Cg-Cis aryl group,
with the exception of the compounds in which:
Ry = H, R2 = H and R; is chosen from H, CHz, CN and
25 CHO '
Ri =H or CH3, R, = F and R; = H
Rt =Cl, R = Hand R; = H

Ry = OH, R

H and Rj

COOH, COOCH3; or CHj -
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atom a Cl-C6 al kyl group, -CHO -0OH, -OR, -COOH, -CN, -C02R, -CONHR,
“CONRR' -, -NH2, -NHCOR, 20 -CH2N-COOR, ' CH2-N-000R, norpholino and. SO03H,
R CH2-COOX' CH2-Ar and R being chosen from Cl-C6 al kyl groups and Ar .
bheing a C6-Cl14 aryl group, with the excebdion of the conpounds in which: Rl
= H R2=Hand R3is chosen fromH, CH3, CNand 25 CHOV Rl = H or CHS,
R2 = F and R3 = H RRI==0K. 1R2 R2 COQY ard GRPCaHK ®d RO B2 = H and R3 =
COOH, COOCH3 or CI—I%llllﬁHlellljﬂljdﬂd IR'IalLI bbh!; L hs 13 RL = OH R2 = COOH
or COOC2H5 and R3 = H Rl = OCH3 R1 = OH, R2 = H and R3
= H RL = OCH3, R2R1F|9]ﬁd$6 marsir&s EHS R2R=Hand RB=C1RlL =
CH3, R2 = H and R3gy £H8CH; 5-R,TReHAWNAORL Ne-B, 8-dione as claimed in claim
4, of formula | in which R3 |s chos nfro _ILhe groups 10 -CONRR and

- CH2N- COOR  and CHFm-Tdode R S ROHEL Croo A 11411111 11111 1111
FTEED Tl R1=CH3,R2—HandR3—CH3

5. The quinoline-5,8—dione' as claimed in claim 4, of
formula I in which R; is chosen from the groups
10 -CONRR' and -CH,N-COOR, and CHgzN-COOR, .
I ' ‘ . ‘ .
"CH-COOR’ CHo>-Ar

-_—
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