2163742 -1- Quinoline Derivatives The invention relates to quineline
défivatives, to a 5 process for their preparation and to pharnaceuticgih
conpqggsitions containing them The invention provides

1, 4- ydro- 3- car boxy- 6, 8-di fl uoro- -4-o0xo-qui nol i nes having the general
fon, | 10 [ERR] 15 wherein R represents a nethyl, fluoronethyl,

2- hydroxy- et hoxy, cyclopropyl, 5-nitro-2-furyl, cyclohexyl or

2, 6-di chl orophenyl group. "~ -2- These -conpounds bel ong tg;idigaaar

i nportant group of quinoline derivatives, sone of which a =

possess anti bacterial activity whereas nost of themare conpletely
inactive. In various searches effected in 5 this group of derivatives it
has been conmonly found that if a product with a certain substituent in a
-determ ned position possesses an antibacterial activity, mnor changes in
the nature of the substituent or in the

Quinoline Derivatives
The invention relates to quinoline derivatives, to a
5 process fqr their preparation and to pharmaceutical

compositions containing them.

The invention provides 1,4-dihydro-3-carboxy-6,8-difluoro-

-4-oxo-=quinolines having the general formula I

15 wherein R represents a methyl, fluoromethyl, 2-hydroxy-
ethoxy, cyclopropyl, S-nitro-2-furyl, cyclohexyl or

2,6-dichlorophenyl group.



position generally lead to conpletely inactive products. 10 For this
reason it is conpletely inpossible to forecast whether a particular
conpound woul'd be active or inactive. The conpounds of the invention have
‘been found to have an antibacterial power against a large fam |y of 711&3"
bacteria, either of grampositive or of_gram 15 negative nature. The"

i nvention further provides a process for the preparation of the

‘1, 4-di hydr o- 3- car boxy- 6, 8-di f| uoro-4- -oxo-quinolines having the general
formula | as above defined, the process conprising reacting, in a solvent

in 20 the presfRege Ofompbans QeﬂoﬁéhHQrQ'ﬁaﬁﬁéﬁxygﬁébeﬂﬂi-§r§up of
di fl uoro-4-oxo-quinoline with an excess of a conpound of the general
fornmul a RCH2X whguthal Fhé sdesiedoieesipf somd ahdwiXi clepiresekiowa €8I ori ne,
brom ne or iodine atom and hydrol ysing the 3-ethoxycarbonyl group of the
resul tant 25 gpesstsmecavkbibacterial dbbivitytwharess mmeserabl yhewnanet ed
i.zn dinmethylformam de at [err] to [err] for from -3- 12 to 24 hours.
Suitably from 2 comBlebeby brachiveonpbundeREMEX Seerches etfeabed dh t he

qui noline derivatjve. A suitable base is potassium carbonate,
; o) this group of derivatives it has been commonly found

that if a product with a certain substituent in a
determined position possesses an antibacterial activity,
minor changes in the nature of the substituent oriin.the
Mt position generally lead to completely inactive products.
10- For this reasbn it is completely impossible to forecast
whether a particular compound would be active or
inactive. The compounds of the invention have been
found to have an antibacterial power against a large
family of bacteria, either of gram positive or of gram

15 negative nature.

The invention further provides a process for the
preparation of the 1,4-dihydro-3-carboxy-6,8~difluoro-4-
-oxé-quinolines having the general formﬁla I aé above
defined, the process comprising reacting, in a solvent in
'20 the présence of a base, 1,4-dihydro—3—ethoxyéarbonyl—6,8-
difluoro-4~oxo-quinoline with an excess of a compound of
the general formula RCH2X wherein R is as above defined
and X représents a chlorine, bromine or iodine atom, and
hydrolysing thé 3-ethoxycarbonyl group of the resultant
25 guinoline derivative. The reaction is preferably

conducted in dimethylformamide at 70°C to 95°C for from



Hydrolysis is preferably effected with an inorganic 5 acid - under
reflux. 2N Fwdrochlorlc acid is particularly suitable. The 5
1;4- dlhydro - et hoxycar bonyl - 6, 8-di f| uor o- 4- oxo- -qui noline startlng
nater“ may easily be prepared from2,4-difluoroaniline. This is condensed
wi th ¥¥ethyl 10 ethoxynethylenenalonaﬁe | eading to 1-(2, 2-di et hoxy-
carbonyl - vi nyl am no) - 2, 4-di f | uor obenzene which is cyclised by warm ng. The
whole process, fron12,4-dif|uoroani|ine through to the conpounds | is
illustrated by the follow ng reaction 15 schene: -4 - [ERR]. 20 The
invention al sQ2preyidiehcunshar macadbloalf reaanPodid iSomadepraSitie a

1, 4-di hydr o- 3- car boxy-6, 8- -di fl uoro-4-oxo-qui noline having the general
formula | as aimxp@wfd IREHLL X rareed visetdi peemvintd ea gfhdrhveacpuitniaddlney accept abl e
diluent or carrier. 25 The invention is illustrated by the follow ng

Exanpl es. derivative. A suitable base is potassium carbonate.
Hydrolysis is preferably effected with an inorganic

5 acid under reflux. 2N Hydrochloric acid is particularly

suitable.

The 1,4-dihydro-3-ethoxycarbony1—6,8—dif1uoro—4—oxo— _
-gquinoline starting material may easily be prepared from Ej
2,4-difluorocaniline. This is condensed with diethyl

10 ethoxymeﬁhylenemalonate, leading to 1-(2,2~-diethoxy~-

carbonyl—vinylamino)-Z,4-dif1uorobenzene which is

cyclised by warming.

The whole process, from 2,4-difluorocaniline through to
the compounds I is illustrated by the following reaction

15 scheme:



-5- EXAMPLE 1 |: R=[err] Into an appropriate reactor fitted with warm ng,
ceoling and stirring neans, were poured 152.5 m (1.5 nol) of
2,2=difluoroaniline and 425 nl (2.1 nol) of diethyl 5 >,

et hoxynet hyl enemal onate. The mixture was warned at 90 0 to 100 C for about
three hours with evacuation of ethanol appearing in the condensation. This
led - to a solid product which was treated wi th hexane, washed,
crystallized fromhexane and dried to give 356.5 g 10 (yield 79.5% of
1-(2, 2-di et hoxycar bonyl - vi nyl am no) - 2, 4-di f| uor o- benzene. El enent al

anal ysis of the product showed a good correspondeg&e with the formula
Terr] 350 g (1.17 nol) of this product were poure 2ﬂ58°§-rea6%orcmocaﬂ
litre of di phex onide."TQ?Ipi Lurge,was 15 refluxed at 265|r [err] fOr 1
‘hours wit equent evacuditon ? the ethanol producegd duMi ng the
cyclisation. er cooling to anbi el(rjlt tenperature, thalFANS &H ai ned a
~r.esi due whi ¢ 5 treétég iQ-k-gdreazene an@0<400%€Ct h hegang 1ried and

recrystalli zgg QY t handl . Thi s 20 (yi g % of
1, 4-di hydro- 3\g hox;}gr bon H ), 8-2di f 1 uor 0- 4- 0x0- qui NGy J~—qienent al
anal ysi s. of ch showed a @ co spondence with theXgf mul a
F | |
F
250-260°C
v/ '
0
RCH_ X F -
2X + K,Co, . CooC, B,
DMF/70-95°C
N
H
F
HC]
_ I
© N\

20 The invention also provides a pharmaceutical
composition comprising a 1,4-dihydro-3-carboxy-6,8-
-difluoro-4-oxo-quinoline having the general formula I
as above defined in admixture with a pharmaceutically

acceptable diluent or carrier.

25 The invention is illustrated by the following Examples.



C HNOF [err] . For the fixation of an ethyl group on the ni-trogen 25.
atom 210 g (0.84 nol) of this product, 287 g (2.1 nol) -6- of pot ass]
carbgmate and 337 m (4.2 nol) of ethyl iodide were treated for 24 hours “at
abou O Cin the presence of 1.5 litres of dinethylformam de. After
evacuation of the dinethylformam de -uktder reduced 5 pressure, the

m xture was treated with 1 litre of water and stirred at about [err]. The
resultant precipitate was washed with water, dried and recrystallized from

i sopropanol at the boil. After separation and drying there were obtained
220 g (yield EXRBLBA 114 &Kdro- 10

- 3- et hoxycar bonyl - 6, 8-di f| uor o- 1- et hyl - 4- 0x0 noj i el enent al analysis
of whi ch” showsd P ﬁb&ﬂﬁﬁ?&%&ﬁﬁﬁe‘?ﬁ?&%‘f htz(‘t‘h‘%‘* d?’rﬁ}’r d” FTHRBNETRL 11,

W th 2N hydr ocHIG T CNS BRARS 1 SR Aot 13 Lk o D 5 055 of
1, 4-di hydr o- 3- é:g]bé) yl@dpoanﬁd{uom I fst(?%nc % ﬁ%g#hggélﬁ @fment al .

anal ysi s of whi* a (ood correspon orfu
5 ethoxymethylenemalonate. The mixture was warmed at 90

to 100°C for about three hours with evacuation of
ethanol appearing in the cohdehsation. This led to a
solid product which was treated with hexane, washed,
crystallized froﬁ hexane and dried to give 356.5 g QJ

10 {yield 79.5%) of l-(2,2-diethoxycarbonyl-vinylamino)—
2,4—difluoro-beﬁzene. Elemental analysis of the product
showéd a good correspondénce with the formulé C14H15N04F2'
350 g (1.17 meol) of this product were poured into a
reactor with 1 litre of diphenyloxide. The mixture was

15 refluxed at 265 - 270°C for 13 hours with a subsequent
evacuation of the ethanol produced during the cyclisation.
After cooling to ambient temperature, there was obtained B
a residue which was treated with benzene and then with ~
hexane, dried and recrystallized from methanol. This

20 gave 239 g (yield 80.7%) of 1,4-dihydro—3-ethoxycarbonyi—
-6,8-difluoro-4~oxo-quinoline, elemental analysis of
which showed a good correspondence with the formula

C,,H,NOF_.

1279773 2

For the fixatipn of an ethyl group on the nitrogen

25 atom, 210 g (0.84 mol) of this product, 287 g (2.1 mol)



[err]. Exanples 2 to 7 20 Exanple 1 was repeated, replacing the ethyl

i edi dé with 2-fluoroethyl chloride, 2-benzoyl oxyethoxymethyl brom de, P
cy?ﬂ*’dp’ropyl met hyl bromide, 5-nitro-furfuryl brom de, cyclohexyl nethyl Q
brom de and 2, 6-di chl oro-benzyl chloride respectively. The characteristr

of and 25 yields of the products obtaiLged were as follows -7- Exanple

Product  Yield % Yield % mp. [err] Elenental Soluble

(condensation) (hydrolysis) (Tottoli) Analysis INDVSO I, R= 2

[err] =~ 90.3 96. 2 ‘ 268* [err] no 3 [err]

56 73.50f potassdlih carbonheer hndy8374ml (4.2 mel)] of ethyd7

88.4 . 204 [err]  vyes [err] 58 _ 77 6 210- 215
‘[err] _ yeddilide wdrer rjreateddf£or 24 hours7@t about 907Q41in the [err]
‘no [err] - 50 86. 6 272 [err] .. no * with
" sublimation Al Hressngsowfdd (Beld taeist efpdimethy l&vcmanins . ExXAFSRE 5 which

gave a beige powder. Al| t-he conpounds were insoluble in water. _1In

Exanpl e- 3,. 2_bemgﬁﬂqgakymm%yh§$ﬁyﬁlmethylformamlde under reduced

5 pressure, .the mixture was treated with 1 litre of water

and stirred at about 0°C. The resultant precipitate
was washed with water, dried and recrystallized from
isopropanol at the boil. After separation and drying
N\, | there were obtained 220 g (yield 93.2%8) of 1,4~dihydro-
10 -3-ethoxycarbonyl-6,B-difluoro-1¥ethyl-4-oxo-quinoline,
elemental analysis of which showed a good correspondence

NO,F

with the formula C14H13 3Fye

To obtain the corresponding acid, 210 g (0.74 mol) of this
product was treated.with 2N hydroéhloric acid under reflux.

15 This gave 179 g (yield 95%) of 1l,4-dihydro-3-carboxy-6, 8~
—difluoro-l-ethyl-4-oxo-quinoline, elemental analysis of
which showed a good correspondence with the formula

C12H9NO3F2.

Examples 2 to 7

20 Example 1 was fepeated, replacing the ethyl iodide with
2-fluoroethyl chloride, 2-benzoyloxyethoxymethyl bromide,
'cyclopropylmethyl bromide, 5-nitro-furfuryl bromide,
cyclohexylmethyl bromide and 2,6~dichloro-benzyl
chloride respectively. The characteristics of and

25 yields of the products obtained were as follows



bronm de was used rather than 2-hydroxyethoxynethyl 5 brom de for- /
practical reasons; the benzoyl group was renoved during the.hydrolysis &»J’
st ef :}tKICITY The toxicity of the compounds of the invention has been
det e hed per os, by the usual nethods on rats. and 15 mce. LD50 val ues
were from 1320 to 1940 ng/ kg on rats -7~and from 910 to 1430 ng/ kg on mce
Usual tests for checking nmutagenesis and cl astogenesis (Anes test,

m cronucl eus test and | ynphocytes cultures) were negative. 5 BACTERI OLOGY
A) The bacteri ci dal achw{% of the conpounds of the invention has been

det er ni Feame | VRiody ?Sganl snfviedd %’IEI’EI Ha%per’Cefhemenial Sdeelable
dilutions of fhe test gone| tydpelisds) 10 Takeold) Analyeis n iDMSO
Heart | BEh( yn.u;i (RTM—QMe25) in-twd-fold stbps from 1400 _pg/ n
down to,.0.5 pg/ 1 -
2 éHiF _98.3 96.2 268* C12H.8F3N03 no
3 HOCH,,CH,0O 56 . 73.5. - 1218 - 1€ 38 1FoNG 5| ves
4 < |e7 . |e8.4 204 Cp 4B F N0 | ves
5 o 2 58 77 210-215 Cy5HgF N 00| ves |
o/
6 -O 44 76 241 C17H17F2N03 no
Cl 2
j 50 86.6 272 17H9C12F2N03 no
.Cl
* with sublimation
All the compounds were white powders, except in Example 5
which gave a beige powder. All the compounds were ;LJ

insoluble in water. In Example 3, 2~benzgyloxyethoxymethyl
bromide was used rather than 2-hydroxyethoxymethyl
5 bromide for practical reasons; the benzoyl group was

removed during the hydrolysis step.

TOXICITY
The toxicity of the compounds of the invention has been
 determined per os, by the usual methods on rats. and

15 mice. LD50 values were from 1320 to 1940 mg/kg on rats



The test'orgaannEiare cultured on Tryptohe Soy Agar (TSA, Oxoid CML31l) and

cﬁﬁckéd for viability and purity. Standardi zed i nocul a are then ppep by
ind%ﬁlating sl opes of TSA and incubating at 370C for 24 hours. The '
.resultant 5 bacterial growh is then renoved by the addition of steri(e

- physi ol ogi cal saline and shaking with gl assgbeads. The suspensions of
organisns are then standardized to give 50 %transmssion at 520 nM on .
an SP600 Spectrophotoneter. Calibration curves showthis to yield

“approxi mtely 108 col ony 10 formng units per m. 0.1 m aliquots of

t hese suspensi oapdafgomh8hOuted1480i mgdkgara adck-of 't he prepared serial
~dilutions of the conpounds in Brain Heart Infusion Broth. The sets of
‘dilutions are incubated at [err] for 24 15 hours and then inspected for

the presence or _absence of growth as.shown by turhidity of the nedium The
" | owest concent r #6138 §ﬁ8ﬁﬁng°ﬁoCBF&%&HQOFUFHQGP§§HSoﬁﬁénF&ﬁ%ﬁ?gﬁaﬁﬁP&bd as

the M nimal |nhihitaor ncentratio M f _the.conpound for at
organi sm 20 (Rmes te écwlcgf’nufﬁg(]st %g% ag ovlviyﬁn or?gdcegsr Sdﬂttl&uréarse?

- then sub-cul turgd.anta Bk3t,es of Tryptone Soy Agar and incubated at [err]
.for 24 hours. The platgs are then inspected for the presence or absence of
growm h at the inoculation points. The | owest concentration of the test
conpound whi ch shows no growth 25 on sub-culture is recorded as the

Mnimal M erobipacrg@RlIoLoOGY

A) The bactericidal activity of the compounds of the
W invention has been determined on various microorganisms,

as hereinafter described.

Serial dilutions of the test and reference compo%?ds)
_ . RTm
10 are prepared in Brain Heart Infusion Broth (OxoidKCMZZS)

in two-fold steps from 1000 pg/ml down to 0.5 ug/ml.



« Coﬁeentration (MMC). MC and MVC are expressed in [err]/m . The results are,
: pres dinthe following table, in conparison wth t hose for £

_refe conpounds, nitrofuroxazide and pipenmdic acid. The abrevi ati ons
used 30 the tabl e have the foll ow ng peanings : - 10 - S a. :
St aphyl ococcus aureus - ATCC 65387S. % . Streptococcus pyogenes
NCTC 8198 P. a. . Pseudononas aer ugi nosa ATCC 9027 E.c. . Escherichia
col i '

C %196‘_95 P.m ar Efg marab 'i‘:? ov %ICTC_
8559 S.e. : Sal hiBfelt&EenPEPRPEME ‘Nc"r Brgds YPERPG S o9t i
NCTC 9328(NsA, OxohidfuCMiaz)deahdp.checkédpefiodi cvaa:bdliﬁy dndl purity.

Test ed m £t 00kgPg1 588 B) noon1aTUEPRERE LRSHATEn & Idob e iy ERIROYNGE

of the |nven I on as a een searc g nst m-croor ganl sns
particul af$¥ randt eﬁnqubhtgagtretensér"lctu OrThi24 é»q;urs-rrerﬂ’he wagesultant

Conguct edb?S’E‘eMﬂ.l Yrowthl BE0NeHen r@fled %§hﬁx§t§da§eﬂaaur&is QtéFPié!ed

I n di met hyl sul f oxi dé (contr.ol di net hyl sul fox1de, . was_ provid 3
i ncr easi ngbysiologica saline and shaking with glass beads. he

suspensions of organisms are then standardized to give 50 %

transmission at 520 nM on an SP600 Spectrophotometer.

Calibration curves show this to yield approximately 108 colony -
10 forming units per ml. '

0.1 ml aliquots of these suspensions are then used to
inoculate each of the  prepared serial dilutions of the
compounds in Brain Heart Infusion Broth.

The sets of dilutions are incubated at 37°C for 24

15 hours and then inspected for the presence or absence of growth

as shown by turbidity of the medium. The lowest concentration

showing no growth of the test organism is recorded as the

Minimal Inhibitory Concentration (MIC) of the compound for. that
organism. '

20 Bach of the tubes showing no growth are theny/
sub-cultured onto plates of Tryptone Soy Agar and incubated at
37°C for 24 hours. The plates are then inspected for the
presence or absence of growth at the inoculation points. The
lowest concentration of the test compound which shows no growth

25 ‘on sub-culture is recorded as the Minimal Microbiocidal
Concentration (MMC). MIC and MMC are expressed in ug/ml.

The results are presented in the following table, in
compar ison with those for two reference compounds, ,-
- nitrofuroxazide and pipemidic acid. The abreviations used in
30 the table have the following meanings :



- %c;glcgltrat..gons__f_rdm 0.01 to 100 [err]. The strains used were Vibrio
W_M.Oagag ahZ‘?nr)?;/-?iscr espsfchl vel yI from Europe, Africa and Cont h- East - Asi

_ ‘ us, Vibri.o alginolyticus, 20 Aeronpnas h e
- Sobria and Sal monella. M ni mum i nhi bi torxgconcent rati on was fgg:lgpploL e

7 conpounds of the invention, between 0.5 dn
- _ , . nd 1
strain and between 0.1 and 0.5 [err] for the O'Eﬁ(ré;] oraing. whion

‘denotes a strong bacteriostatic activity. 25 strains, which
Rareps

denotes 2 os'ong. nact AL cc. 6538/hi s experinent was
nmp bg.am i ntvi $&apPBYLOSROTHS: eacth‘O S\ﬁv SS ni ce wei ghi ng

about 20 g gnd admni gieeptododd ' ¥R
| . . s \pytdgernes co 8 the i [
‘(I:'glr F:C?gze?@w%;e Fgedlgﬁ%r#%%%or%e%m t he Mé@ij)&zﬁ t Qgclhn\é:?f:lhoc\,ér e
_ : re3aval gat i r bact®ericidal activit n 30
X;Sr;g $28!§¥S§ Cg??azkbﬁéqinhid)qQ%ihMe!Ier-Wﬁ?ﬁ&%ﬁyglose. Tﬁglgggﬁii?;
o A i Bon o EDUEhd SRR EEPR 07 K RO e e o i n tho
) ( : . . poin i duct i int
?g! gzren_. df\cn&aﬁ.! \ée : c@EakmoneXlq f%%&%&\‘h&ﬁg anl&&;% 61%).:i)és)i 'ltjfvleoncljﬂt';g?
g 3¢i ) Y \éﬁ{dfgzemgobgfiiref erences. NCT¢h®3280ses admi ni st er ed

to mce. were 0.5 5 e
| v , [ for the conpounds of exanples 1
_.|1,e52.5 and Nifrr] #orl‘.”tﬂé‘%ﬁ%ﬁb ds of exanples 6 and 7 V\rrﬁi ch at Oegrggd
s active pip, precedpigemidic acid PP

100 - T.M. : Tested microorganism

U B) The bacteriostatic activity of the compounds of the
' invention has also been searched against microorganisms more

particularly related with gastro-enteritis.

This experiment was conducted in Mueller - Hinton

15 gelose with tested compounds dissolved in dimethylsulfoxide

(control dimethyléulfoxide was provided) at increasing

concentrations from 0.01 to 100 1jig. The strains used were

vibrio Cholerae (3 strains respectively from Europe, Africa and

o Conth-East-Asia), vibrio parahemolyticus, Vibriq'alginolyticus,

. 20 Aeromonas hydrophila Sobria and Salmonella. Minimum inhibitory

concentration was found for the 7 compounds of the invention,

between 0.5 and 1 pg for the Salmonella strain and between 0.1

o and 0.5 ug for the other strains, which denotes a strong
bacteriostatic activity.

25 . C) This experiment was completed by an in vivo test on
batches of each 10 SWISS mice weighing about 20 g and
administered orally with the compounds of the invention. Three
doses were used for each compound and the urines of each batch
were collected for evaluation of their bactericidal activity on

30 cultures of Vibrio Cholerae Ogawa (106 per ml) on Mueller -
Hinton gelose. The activity was appreciated, after a 24 hours
incubation at 37°C, by the diameter in mm of the inhibition of
the strain around the point of introduction in the gelose. A
negative control (Nifuroxazide) and a positive control



«5 - experiment. In this experinment the activity of the co&pounds of'the ,
i nventjon was found at about 1 pg for the conpounds of exanples 1 to 5 qagf
bet we 1 and 2.5 pg for the conpounds of exanples 6 and 7. 10 ° g -
PRESENIATI ON - POSOLOGY | n-human therapy the conpounds of the invention may
be presented in tablets of gelatine capsules, containing 0.1 to 0.5 g of
active i ngredient per dose wunit, .. oral admnistration. Usual
posology is 0.5 to 2 g per diem 15 . I nj ectabl e fornms include
phials of each 0.1 g of active ingredient to be suspended extenporeanously
légfore h nxpgrpe:ﬁﬂmé’gsowﬂa): 'éwéﬁe:% Rided S E%r dké!ﬂerence%Z' TT}?eSBbla&I\ﬁeé
3 poun 1a'dmir|y1[5§6eredato glice.g&fe 5);2'506 and 2.%’%f_fom\/%he' compqunds
500 of exampies BO0fo 5 amd0l, 2.5 8ndl 6@ g for2the compounds Jf
_Q%xamplesj 6 aﬁdz14ql%hfg%: appé%%%d 1es£?5actiyel6
5 experiment. '

1
g in precé%ing

In this experiment the activity of the compounds of the

invention was found at about 1lyug for the compounds of examples

1 to 5 and between 1 and 2.5 ug for the compounds of examples 6
&/

10  PRESENTATION - POSOLOGY

In human therapy the compounds of the invention may be -
presented in tablets of gelatine capsules, contéining 0.1 to
0.5 g of active ingredient per dose unit, for oral
administration. Usual posology is 0.5 to 2 g per diem, '

15 Injectable forms include phials of each 0.1 g of active
ingredient to be suspended extemporeanously before injection.
Posology : 1 to 3 phials per diem. '



M. &~ - 32 . 16 32 8 1 2 1 MC 32

32%. 64 8 2 4 1 MC 4 32
32 a4 4 8 2 MWC . 8 32 8 32 X
8 8 16 M C 4 =129 8 4 32 32"
8 3 MMC 8 4 16 8 32 32 8 MC
64 4 8 64 1 2 32 4 M\WMC 64
4 16 64 -2 T/A BLE32 MC 16 8 2
64 16 125 32 MMC . 64 32 2 64 32
125 32 MC 8 16 4 64 8 . 4 . 8
MVC 16 16 8 4 8 4 8 MC 8
32 J8 1 2 b - |16 | M |64 8
2 Compchnd | 7.3 | s.J83- CLchfNBA In.d\ quipokine denivatsve.avens.
the generjal fornula I}jas hefein defined. 3. A prqcess fgr the pgreparatfion’
of. a qui reline ' _
MIC 8 1 500 4 | 500 500 | 8
Nif. :
MMC 8 1 500 4 | s00 500 8
MIC 2 4 1 4 4 4 4
" Pip. -
U MMC 250 125 16 4 8 8 4
‘MIC 32 16 32 8| 1| 2 1
1
" MMC 32 32 64 8 | 2 4 1
MIC 4 32 8 32 4 4 8
) X
MMC 8 32 8 32 8 - 8 16
MIC 4 2 8 4 32 32 8
3
MMC 8 4 16 8 32 32 8
MIC 64 4 8 64 1 2 32
_ 4 :
- MMC. 64 4 | 16 64 2 4 32
. MIC 16 8 2 64 16 125 32
: 5
MMC 64 32 2 64 32| 125 32
MIC 8 16 4 64 8 4 8
6
MMC 16 16 - 8 64 8 4 8
MIC 8 | 32 8 1 2 2 16
7 :
MMC 8 64 8 2 4 4 32




5 derivative having the general fornmula |I as herein def i ned, the-process.

copprising reacting, in a solvent in the presence of a base,
lqéisihydro-3-ethoxycarbony| -6, 8-di fl uoro- 4- oxo- qU|noI|ne\Mtr1an excegs
of compound of the general fornula [err] whereim RTs as above—10

defined and X represents a chlorine, biém ne or _
hydrol ysi ng the 3-ethoxycarbonyl group of the re @ﬂ Imw m
derivative. 3. A process according to claim2 in > t is
dinethylforn&gégﬁ_gnd the reaction is conducted at from15 [err] to [err]
for from12 hours. 4. A process according to claim2 or claim3 in
whi ch fron12 to t d r f the

a{i gﬁkﬁgﬂ& 88 £90LY0 hés%lgtgﬁgngéggrgﬁa §1g

qui nol i ne derlv process "accor 074 in 20

whi ch the ba§g herl9hagsky garbonate 6. A process accordlng to any of
clains 2 to mﬁ ch tE H%ydrolyms is effected with an inorganic acid

under r ef qu 7. A process according to claim®6 in which the inorganic :

acid is hydrochloric acid. 8. A process according to any of clains 2 to 7
i n which 2. A process for the preparatlon of a quinoline

5 derivative having the general formula I as herein
defined, the process coﬁprising reacfing, in a solvent
in the presence of a base, 1,4-dihydro-3-ethoxycarbonyl-
-6,8-difluoro-4-oxo-quinoline with an excess of a compound \_)
of the general formula RCHZX wherein R is as above

10 defined and X represents a chlorine, bromine or iodine
atom, and hydrolysing the 3-ethoxycarbonyl group of the

resultant quinoline derivative.

3. A process according to claim 2 in which the solvent is
dimethylformamide and the reaction is conducted at from

15 70°C to 95°C for from 12 to 24 hours.

4. A process according to claim 2 or claim 3 in which
from 2 to 5 moles of the compound RCH,X are used per

mole of the quinoline derivative.

5. A process according to any of claims 2 to 4 in

20 which the base is potassium carbonate.

‘6. A process according to any of claims 2 to 5 in which

the hydrolysis is effected with an inorganic acid under



the 1, 4 di_hydr o- 3- et hoxycar bonyl - 6, 8-di f| uor o- 4- oxo- quinoline used
iﬁgeen prepared by condensing 2,4- -difluoroaniline wth direthyt .
hexynet hyl enenal onat e and heatlng t he condensat or the
pr eparation of a quinoline derivative 10 havi ngﬂ"ﬂlwmgﬂ ﬂ unﬂ a '
herein defined, the process being substanilially as *descrt
reference to any of the Exanples. 10. A pharmaceutical conposition

conprising a quinoline derivative having the general fornmula | as herein

defined 15 in adm xture with a pharnmaceutically acceptable diluent or
carrier. reflux.

7. A process according to claim 6 in which the inorganic

o acid is hydrochloric acid.

8. A process accofding to any of claims 2 to 7 in which
5 the 1,4-dihydro-3-ethoxycarbonyl-6,8-difluoro-4-oxo-
guinoline used has been prepared by condensing 2,4-
1\~/ -difluoroaniline wiﬂldiethyl ethoxymethylenemalonate

and heating the condensate.

9. A process for the preparation of a quinoline derivative
10 having the general formula I as herein defined, the
process being substantially as described herein with

reference to any of the Examples.

10. A pharmaceutical composition comprising a quinoline
derivative having the general formula I as herein defined
15 in admixture with a pharmaceutically acceptable diluent

or carrier.




