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opportuni stic fungi present in the area of residence. Cenerally speaking
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bl ast omycosi s, cocci di oi domycosi s and paracocci di onycosis (Sarosi G A,
Davies S. F., West J. Med., 1996; 164, 335-340). Micosal Candida infections
are also extrenmely common. in nornmal patients all these mycosis are usually
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becarre evr dent over recent years. Th| s phenorrenon |s partr cuI arI y evr dent

o Y ) o o o o



The echi nocandi ns (Caspofungin, M cafungin, Anidulafungin) are

sem -synthetic |ipo-peptides and are the nost recently introduced

ant i mycotWo 2arungs8266 They act by non-conpetitively inhibi PCHFEP2010/070793
f3-(1-3)-Dglucan synt hase, an enzyne essential for the maintenance of the
cell wall and are mainly used for intravenous treatnment of invasive
candi di asis and aspergillosis. They are fungicidal against yeast but only
fungi static against filanmentous fungi; in addition, they are quite inactive
agai nst di norphic fungi such as Bl astonyces and Hi st opl asma. Echi nocandi ns
are generally well tolerated but animal reproduction studies showed adverse
effects on fetus. For this reason FDA
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8 -(C=0)-NR1L R2Z1 -(NC0)-NR R2, 6-CN, -WR3, 6-(CH2)maryl,
optionally substituted by one or two R4, or -(CH2)m heterocycle,

opt i onal IyO0hg8D266t ed by one or two R4; wherein RL andPRE/EPRGIGOpEAYent | y
fromeach other, are selected from - H, -Cl1-C6 al kyl,
-(CH2) maryl, optionally substitutediby one or two R4,
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-(CH2) m heterocycle, optionally substituted by one or two R4,

- (CH2) m W R3, -(CH2)m CN , taken together with the nitrogen
atomto which they are bound to forman optionally substituted 5- to

8- menber ed het erononocycl e containing fromone to three heteroatons
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most frequent mycoses that affect AIDS patients are histoplasmosis,
blastomycosis, coccidioidomycaosis and paracoccidiomycosis (Sarosi G. A,
Davies S. F., West J. Med., 1896; 164, 335-340).

Mucosal Candida infections are also extremely common. In normal patients
all these mycosis are usually self-limited but in immunodepressed patients
become highly invasive resulting in progressive and widespread
dissemination.

Moreover, the increase of mycosis caused by organism resistant to current
therapies became evident over recent years. This phenomenon is particutarly
evident for fungal infections caused by Candida albicans and fluconazole and
other azoles (Bastert J. et al, Int. J. Antimicrob. Agents, 2001; 17, 81-91).

The antimycotic drugs currently available are not fully satisfactory due to their
limited activity spectrum and to the heavy side effects associated to their use.
The polyene drug Amphotericin B, for example, is active against Aspergillus,
Zygomycete and other molds anyway, and due to its toxicity the licensed
dosage for treatment of invasive mycosis is 3-5 mg/kg per day. In highly
immunocompromised patients with invasive aspergillosis, liposomal
encapsulated Amphotericin B, daily administered at 3 mg/kg, gave a
favorable response in 50% of patients and 12-week survival rate of 72%
(Cornely O. A. et al, Clin. Infect. Dis., 2007; 44, 1289-1297). The drug
induced nephrotoxicity and hypokalemia in 14-16% of the patients.



-.. -2, -Cl-C6 alkyl, -(CH2)mNR R2? -(S02)-NR R2, -(C=0)-NR R2,
6- (N-C=0)-NR1R2, -CN, -WR3, with the proviso that when Wis -0-, R3 is

di f f er entwPr2onvaggzsogen or nethyl, -(CH2)maryl, opti oR&IBP2&10I934703 ut ed by
one or tw R7, or -(CH2) m heterocycl e, optionally substituted by one
or two 1:{7; wherein R5 is: -Cl-C4 atkyl, -CH2-WH, -(CH2)maryl,
optionally substituted by one or two R7, or 10 -(CH2) m het erocycl e,
optionally substituted by one or two R7; wherein R6 is: -H -F,

-Ccl, -Br, -OH or -0-C1-C3 al kyl; wherein R7 is: -H -F, -d,

-Br, -CF3, -WR3,

When daily administered at 10 mg/kg, Amphotericin B did not give any
additional benefit and caused higher rates of nephrotoxicity (31%).

Azoles, introduced in the second half of the 1970s, are biockers of ergosterol
synthesis. The use of the drugs belonging to this family is limited by their
narrow spectrum of activity. Voriconazole, for example, is more active than
Amphotericin B for the treatment of invasive aspergiliosis but has no activity
against zygomycetes {(Johnson L. B., Kauffman C. A., Clin. Infect. Dis., 2003,
36, 630-637). The azoles employment is also limited by the induction of
several side effects. Azoles interact with mammalian p450 enzymes resulting
in interference with the metabolism of other drugs and, in addition, some
azoles such as ketoconazole are able to block the cardiac potassium channel
Kv1.5 causing Q-T prolongation and ‘torsade de pointes' (Dumaine R., Roy
M. L., Brown A. M., J. Pharmacol. Exp. Ther., 1998; 286, 727-735).

Allylamines such as Terbinafine bind to and inhibit squalene epoxidase
resulting in a block of ergosterol synthesis. These drugs are very potent
against Dermatophytes while their activity against Candida species is very
poor. In some cases treatment with allylamines is followed by severe
cutaneous adverse reactions. A recent multinational case-control study
{euroSCAR) (Sidoroff A. et al, Br. J. Dermatol., 2007; 15, 989-996) revealed
that Terbinafine systemic treatment is strongly associated with the
development of an acute generalized exanthematous pustolosis (AGEP). This
disease is characterized by the rapid occurrence of many sterile, nonfollicular
pustules, usually accompanied by leucocytosis and fever. AGEP is generally
attributed to the patient treatment with particular drugs and seems to be
related to an altered T cells activity. Terbinafine treatment might also induce
dermatomyositis, a severe autoimmune connective tlissue disease
characterized by erythema, muscle weakness and interstitial pulmonary
fibrosis (Magro C. M. et al, J. Cutan. Pathol., 2008; 35, 74-81). In addition, as



-Cl-C6 alkyl, -(CH2)maryl, optionally substituted by one or tw R6,
-(CH2), -n-heterocycle, optionally substituted by one or two R6, or

-(CH2), , -wB-2c8/0892boal kyl ; wherein mis an integer fromPOTEP2@0/074783ein A
is: -(CH2)n-X; wherein nis an integer fromO to 1 with the proviso that:
when n = 0, X is: an optionally subs§ituted nonocyclic heterocycle or a
2, 3- di hydrobenzo[b][1, 4] di oxine residue, with the proviso that the

het erocycle is other than optionally substituted pyridine, thiadiazole,

t hi ophene, furane or benzo[d][1, 3]dioxole, or an aryl group, substituted
in pare position by NRIR2; 11 wherein Rl and R2 are as defined above; when
n =11 Xis: an optionally substituted heterocycle, preferably a 2, 3-

di hydr obenz ahbig{yl oft Jahtituoigak niehdadioas, Wetindfire prigvi saudehatvérbeliveet er ocycl e

is other than optional Ly substit ted 3- i dine i.adi azol e, thiophene,
furane or "Pié'ﬁ% f?rg%qag el E’é{ﬂrﬁ‘?ﬂﬁp’ r@éz ggu%i?t 6?‘ht ed in para position by
R4, with td;wseraf@vm% tdhadenPdiurand Qhirodded WIergsion 6 thes tasandieht ngd above;

or pharmaceuti cal acceptabl e salts or derivatives thereof. As used

herein, t H@"H@FQHW{Q GIE‘EQTI'C!Q@I Tﬁ@aﬁ@mpﬂmﬁmﬂweﬁr'@éwt@%ﬁﬁ“%ﬂ%&’b’ gr oups
having fr n pentyl
alkyl i Soﬁrrg?reifehﬁg @%E?&uﬁﬁl@'ﬁom%c@ |§ Blv ﬁL&ils@{ayé h’?"tgﬁ |V|§ﬂﬂ

et hyl and thetiregtmeihef beychoom:bees lapd frmp.testtya caysdd se\reragslaiﬁ eﬁact&l kane

selected from cycl opr I pent I ycl ohept yl
and cycl o&(‘:'tcg] gpﬁl’ésp Bﬁrg}eg ﬁ?%‘i%&ﬁ% %r%é?'BW %h%%%ﬁ&é{ﬁ I%/-?C:Iar bocyclic
ring systensAnihired NAddies Oneinoirbiial190ar Brcymd4-2068)nost dah td@eppleyr i ng
systens may be fused or attached to each other via a si ngl e bond. Suitable
aryl groupEeaimentdisconiiuai?® not linited to, phenyl, naphthyl and bi phenyl .
The term yigl i r rg)@é/rﬁl c")
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bi cycl i c rhaiglysgett byrghelating polyvatanmt ]Q@ilmbr@ﬁékﬁﬂgrlhdpellﬂ@bﬁioﬁgofst}?@t em any

ring of la u car bon
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ni trogen anf@cama)bwmbaemedmnmmmj fatypicpl freatalcny. be oxi di zed and t he

Ty Do at (et HOCERG ok GFOAT LA Br 4R BEAa: BRCUITGT Do RS T £ achmant
results in hhféti‘érﬁﬁ’éb@ﬂnd@% angt Akl thestmarst icentyigfodeedheh@hpestiel i c ring

has 11 substl tuents, i's understood that the substituents may be
attached tcifuaﬁmisomnwﬂmcemngmi\wﬂtetﬂﬁd:h'nrm Pé &) bl wranosynénases 186n at om

(and vari Sty SRS L RE A abE i s A oy HPERVLAEAR 00! ©

8- menber edntravereys! irgatimangy Mhinoasuw chad it i chnalr asqmgmussat é'diheyam@ V\/m ch
consi sts of cadtéﬁn at ons and g nor.e geteroatorfﬂs ect d fromN 0 and
S, and wheFRYRIGEhSIRINS oFeRt LN WﬁH’Eﬁ'Stﬁ t ALADnEAME] Oé’ﬁt WeaITYy be

oxi di zed, Aapftidhendy hf08laR RetROR]HTBt MyiopPid @Rl $uenbdes Buatehndeed. The
heterocycl e ring may be attached at any heteroatom or carbon atom provided
that attachier¥iSiogkisma Fehinorandinsagiomaperalyswalll wlesatedc buk @nimen t he

het erocycl [ f d

et er oar GoRrqpb shRid Rk UG EEIFob (Bl Foffls PEacth DAY
unsat ur atlists' ri thansczmqirwtl alasy ora fuI bigeguasegt tslat edcateggry For Cexanpl e,

unsat non clic e o_gvcl he ene,
cycl ohexaﬁﬁﬁﬁzﬁwﬁf@%ﬁ%\éﬁ‘@‘”ﬁi‘%@?ﬁi&@?ﬁ t—EﬁC‘aHE&é F?’Fﬁho- and
pol y- substrtipitivan ey qov/maeehShBslehl/ 26T ALG rblmy@fhmetpspmp single and
multiple substitution is chemcally all owed. For exanple, car bocycl e or

het er ocycl " 3486 dieelasss aroamsrs ﬁ”ﬁa@rbrﬁo%%ﬁ?ﬁﬁt%wi@éﬂﬁdﬁa{\%’%l tiple
substi tuents/ pRadige ﬁﬁm BRLVRY OThi BrbA¢ gBRERNEIabS incRudel & Thedrbk
permtted. Arl n‘;}gr su urowato}n |§/n a' séturgt ed hetaerlocycl e Caf]@r f%r exanpl e,
typically w@lmstdeflmte@s\/\ﬁwbﬁtlﬁﬁ@d(bss(a 0yidy wrieﬁw\mfombs@tttﬂmﬂ% e-;.-) .

" Phar nmace 0 e f e salts or
derivati v;gsdb\(ie\’m %d a%i@@éazkbﬁe&%hgﬁoaﬁ (r%éief W '?/vg\lr?égsggﬁlaé pr%%gﬁ;tl es of
t he parent corrpound and which are not bi ol ogi cal |y or otherw se
undesirable. Such salts include those with inorganic or organic acids, as
for instance, the hydrobrom de, hydrochloride, sulfate, phosphate, sodium
salt, magnesium salt; such derivatives include the esters, the ethers and
t he N-oxides. 13



The conpounds of the present invention and their pharmaceutical acceptable
salts or derivatives may have asymetric centres and may occur, except when
speci fi caWDRONdBews as m xtures of stereoisonriers or a®CIrARRUOMHTINTL3

di astereoners, or enantioners, with all isoneric fornms being included in
the present invention. The phrase "pharnmaceutically acceptable”, as used in
connection with the fornul ati ons containing the conpounds of the invention,
refers to nolecular entities and other ingredients of such formul ations
that are physiologically tolerable and do not typically produce untoward
reacti ons when admnistered to an animal such as a manmal (e.g., a human).
Preferably, as used herein, the term "pharnaceutically acceptabl e” neans
approved lmyonﬁpomegml dusolloyecagmndwis sefelergs the &DAtorily heinltREAC dhel i sted in
the U S or Euro Phar ma pel a or ot her general ly recognized

phar rracop&oﬁ‘ﬁob‘P gt erPrﬁﬁPrﬂié 'ﬁd nore particularly in humans.

Pref er abl Ep1r54f1g5md|@|&sle)s a ?@néﬁc and Wery bRiad §asfoNeBmpbuidheavipgef er ably
in formula (lI): Rois -H, and , independent|ly fromeach other, are

R
sel ected fHYnintegrase OBibAPRY ACHVAY. A@ asattebgbiacs rthiSPRCKIACOMRIUYEN at om t o
whi ch t heyy; Q& Ropngst r%fér@ﬁ{@r% agletﬂe%’?% thsﬁM.Ee?ﬁ 'oh%hggpﬁldglt fn§apmoered

heterom)nocyc e containin ne to three t er oat el ected fromthe
group cons';]r@feremjy afre n3- (4—ﬂg@nberMW)&hy®n®dy@luhplmﬂS Negel of 1ic1-speciickyl ; R4

-B h w 0-,
IR?% IS dlrffcg . %jggﬁﬁpﬁ(}:) ?%ggln tB'P &%ngh%’]\@;e %f%sgtr@étgpémd?'m%trrn m;etgln |Infeger
fromO tocbmﬁamﬂebfﬂﬁmemummmoh the invention include, but are not
limted t I d f th t f
8- Hyct oxy NEBR LR GRsR0t B2 e Hisi o ogoif gt o e 9. CHPRRS e .
3); 8- Hydn@xygNHIV eyl %rﬁtb#d?yr@dﬂwﬂyyl\nbﬁelaotﬁ@@pac.ﬁ@r&ﬁ%@dur@% (Ex. 5);

8- Hydr oxy mor phol™i nophenyl ) qui nol1 ne- 7- car boxam de (Ex

8- I—Iydroxy-dﬁﬂé(tﬂﬂda@oimszfgfﬁl)e@ge Aok i Telciuraby Bivilenitadhe memmpunds Of the

8- Hydr oxy- -3 yl') qui nol i ne- 7- car boxam de (Ex. 13);

8- Hydr oxy- %‘%@ nmet hyI pyrazi n-2-yl ) met hyl ) qui nol i ne- 7- car boxam de (Ex. 15);
8- Hydr oxy-WO0R130#26hyisclddds argedaumlc#a%sﬂf)amquun)quavmg HeY Trtegrdsexam de

Ex 16 r ox henyl t hi @ ol h ul.nol i ne- 7- car boxam de
(B 17): TQPRYORIRYC pis RarTRet ety okt o B G Maan o™ B 15y
8 Hydr oxy -dibdi@se?t idi thasd{emb@mzeonbéﬁr[alnéﬂamh iyl Gesycﬂoeﬂwm dheesmerifloxam de
(Ex. 9); 8-Hydroxy-N-(4-(dipethylam no)benzyl) qui nol | ne- 7- car botﬁaem de (Ex.

4): 8- HydrORIRAUNCE- ﬁﬁ@%ﬁ@nﬂltﬁﬁwrﬁf@r?% Arg aphestdialiye s
8- Hydr oxy-I% %MQ[OQ} erut |@Y%Ht[6ﬁt hyl ') qui nol i ne-7- car boxam de (Ex. 14);
y

8- Hydr oxy- nor pho |no enz ui nol i ne- 7- car boxam de (Ex. 10);
8- Hydr oxy- N@@@G@@wamﬂ%za)gezzemvwl brgad r@iﬂSﬁrtémnanbdazm\IW (Ex. 12);

o- ryar oy RV Reerir O REA I Mo b RE TS5 o ce (e

7); 15 this reference are structurally similar to the compounds of the present
8- Hydr oxy- N((lS nmet hyl i soxazol - 3-yl ) met hyl ) qui nol i ne- 7- car boxam de( Ex. 11).
The corrpod’ﬂ\&f‘@'(‘5?f1 the present invention can be prepared by the coupling of

sui tabl e &3&ysrenanaahd@/dgso83s@idheode fund@idhs cbripdsffondCddinsiedingyat | ves such

as acid halides or esters%m@ with the appropriate amnes 1-2, as represented
by the f olqoGWi :cge@értyp icideg, anearf which is a quinoline or cinnoline

compound. None of the specific compounds disclosed in this reference are
structurally similar to the compounds of the present invention.

WQ96/32015 discloses synergistic fungicidal compositions made of quinoline
derivatives and cytochrome complex 1l inhibitors. None of the specific
compounds disclosed in this reference are structurally similar to the

compounds of the present invention.



Al ternatively the hydroxyl group of the carboxylic acid can be protected
(as described in Bioorg. Med. Chem , 14, 2006, 5742-5755 or Synthesis, 12,
1997, 1425W0208/08026DE540842) before perform ng the coupl iPRE/ERRQ1G/07G783 ami ne
and deprotected in the final stage. Methods for coupling carboxylic acids
with amnes to form carboxam des aremell known in the art. Suitable

net hods are described, for exanple, in Jerry March, Advanced Organic

Chem stry, 4th edition, John Wley & Sons, 1992, pp. 417-425. Methods for
protecting and deprotecting aromatic hydroxyl groups are well known in the
art. Protecting groups are mani pul ated according to standard net hods of
organic synthesis (Geen T.W and Wits P.G M (1991) Protecting G oups in
Organi ¢ SEPBESE48 disuosew hefuedal Sagenjts defibieGhlay ta Zebelbovad Ifbustlrat es and
expands ugﬁn t.he éheni%éry 89%}ra%ed in Chart CHART 2 Ro 2-1 Wen RL is
Br, the caMBEMDEIHEESERERID SECONTPNANIVRY by reaction of commercially

avai | abl e g YeHQxeasinie] dsrel itGaR@INt tiat aké dlimbalmereioegticeaioant of

bromi ne in acetic acid (International Publication W98/11073, published 19
Mar ch 1998ytifupgain drigs s his odramatically dxyeessd | @ dbeddew- 1a¥aryeBEs pr epar ed
fromthe i rei-all il abl F L] Il ird- hal o- 8-
hydroxyqu?ﬁ%'ﬁﬁggg gﬁ%dﬁﬁﬁgeﬁefﬁgdﬁmﬂég%r?%%ﬁof%éﬁﬁ%ggﬁg?ngg?%%Hblication
W98/ 11078arrpwbkpstiadn 1& kbfioh peagractkietiRi piopeNEB, andesewdrbosigei ¢ aci d
2-1 was prﬁgared by reaction of the corresponding ethyl ester with a

m xture of and H2SO4 fol |l owed by al kali ne hydrol ysis. Alternatively,
carboxylic acid 2-1 with RL1=NO2 was prepared by reaction of

3- am no- 2- hydroxy-5-ni trobenzoic acid with propenal in 6N HC. It will be
appar ent DSSCHRYENASthedve™iIQhe art that the described synthetic

pr ocedur eghanRe S8 $hokrhiSR PARRMRY MBvidBs RahidRINABGf GBAkraptdaiuNaL Ve
synthetic processes are known to'one of ordinary skill in organic

chemi st r y endawed waihfaopoteni agifenganprégtyserve only to illustrate the
invention and its practice. The ex |l es are not to be constructed as
limtation on the scope or spirit of the invention. EXPERI MENTAL SECTI ON
1. CHEM CAL SYNTHESI S Unl ess ot herwi se indicated, all the starting reagents
were found to be commerci alty_avaitahl e and were used w thout any prior
purification. The conpougids of<% jent invention can be readily
prepared using conventioial synthetic pgrocedure. In these reactions, it is
al so possi ble to nake usjg of variants ich a t hensel ves known to those
of ordinary skill in thisNarg b , 3 -antfﬂgfd in greater detail
Furthernore, other methods for prepari ng cfnpounds' of this invention will
be readily apparent to the person o ry skill in the art in |light of
the follow ng reaction schenmes and @xanpl eS. Unl ess ot herw se indicated,
all variables are as defined above. Were reference is nmade to the use of
an "anal ogous" procedure, as wl| be(ﬁppreciated by those skilled in the
art, such,aQpsR¢edyre may involve mnor variation, for exanple reaction
tenperature, reagent/solvent anount, reaction tinme, work-up conditions or
chr omat ogr aphi @ puiH,fi cati on conditions. Abbreviations used in the instant
specification, particularly in the Tables and in the Exanples, are

summari zed in Tabl€:'1. 18 TABLE 1

o -Cl,

« -Br,

e -NO;,

o -CFj,

e -Gq-Cg alkyl,

s -(CHo)m-NR1R2,
e -(SOQ)"NR1 Rg,



LC- M5 (Liquid Chromat ography Mass Spectrum ESI (El ectro Spray |onization)
UPLC (U tra Performance Liquid Chromatography) Rt (retention tine in

m nut es) WBA(I8DIbuor oacetic acid) mn (mnutes) pm ( MPCTOPRAIO03)795
(hours) mmol (mllinoles) AT (roomtenperature) pL (mcrolitres) CH3CN
(Acetonitrile) THF (Tetrahydrofuran) $9CM (D chl or onet hane) DVSO ( Di r net hyl
sul foxi de) Na2S0, 1 (Sodi um sul phate) SPE-SI (Solid phase extraction with
Silica gel) CFU (Colony Formng Unit) Except where otherw se indicated,
all tenperatures are expressed in C (degrees centigrade) or K (Kelvin).
Proton Nucl ear Magnetic Resonance (1H NMR) spectra were recorded on a
Brucker 300MHz. Chem cal shifts are expressed in parts of mllion (ppm 6
units). Splitting patbeNmsRdescribe apparent multiplicities and are
designated as s (singl et? d (doublet), t (triplet), g (quartet), quint
(quintet), sxte(sexNdiyQ)-Mghultiplet), br. s (broad singlet). LC M were
recorded under  the |l ow ng conditions: UPLC with Sanpl e Manager and 2996
PDA Det ect or (V/\atersl\;) interfaced with a Mass Spectroneter Single Quadrupol e
ZQ (Waters). Z@ i niygiHace: ESI positive node, FuII scan from 102 to 900

amu. Capillary 3.2V, cone 25V, extractor 3V, RF 0.3V, _source tenperature
115C, desol vat Pon 1ehperailPeliamly, suatiuiachiy 868 OUKC Borfd 100 Uh. . Met hod

A:Col umm Aqui {y UgéE?)gﬁ%&%%yélgbgﬁfcﬂwa%uﬂstﬁut% X e thRlg,; 0. 6 i n,

colum at 40C, inj ses ase = wat er/ CH3CN 95/5 +
0. 1% TFA, wBeptiadh andiBi, emd@elﬁﬁahtty Bm&aehmttl% arselgetadifem: 0-0.25 nmin (A
95% B: 5%, 3.30 nin (A 0% B: 100%, 3.30-4.00 (A 0% B: 100%, 4.10
mn (A 95% B? 5% 4.10-5.00 min (A 95% B: 5%. 19 .Method B: Col um
Atlantis dC18 (,100)82~(3,BM| 3.0 pn) Flow rate 0.3 mJm n, colum at 40C,
injection 2 pL. Mbile phases: hase = wat er/ CH3CN 95/5 + 0. 1% TEA, B
phase = wat er/€|—l30|f\CH2Er/'%i ept)orl yEERstiGtedPe mne @103t i n (A 95% B:

o5% B 594 6v10-Fbamm ek GRSl Sahetsd by o ot MR O 10 M (4

e  -(CHo)m-heterocycle, optionally substituted by one or two Ra,

o ~(CHz)m-W-Rs,

e  -(CHo)n-CN

o taken together with the nitrogen atom to which they are bound to
form an optionally substituted 5- to 8-membered heteromonocycle
containing from one to three heteroatoms selected from the group
consisting of nitrogen, oxygen and sulphur, or

° taken together with the nitrogen atom to which they are bound to
form an optionally substituted 5- to 8-membered heteromonocycle
which is fused to one or two optionally substituted saturated or
unsaturated rings or to other optionally substituted heterocycles
containing from one to three heteroatoms selected from the group

consisting of nitrogen, oxygen and sulphur;



8- Hydr oxy- N- (pyri di n-2-yl net hyl ) qui nol i ne-7-car boxam de A m xture of

8- hydr oxyqui nol i ne- 7-car boxylic acid (100 ng, 0.53 mml) and

di (1H i m\az2611/080366) met hanone (86 ngy, 0.53 mmol) in THFPCH/ERPR)10M0E9Neat ed
to 60C for 3h, under nitrogen. The reaction mxture was allowed to cool to
RT and pyridi n-2-yl met hanam ne (46 ngy 0.424 mmol) was added. The resulting
m xture was heated to 40C for 2h and then stirred at RT. The reaction

m xture was quenched with 1-120 and an aqueous saturated solution of sodium
hydr ogen carbonate, and twi ce extracted with DCM The separated organics
were dried over Na2SO4, filtered and concentrated under reduced pressure.
The residue was purified by SPE-SI cartridge (2 g, DCMto DCM MeOH 99: 1)

af f or di ng viftegeini Wlie conpound (73 ng, 0.26 nmol) as a off-white solid. LG M
mz (ESI+): 280. 14(5 , RE-0.57 min (Method A). 11-1-NVR (DMSO d6) 6: 9.46
(t, 1 H; 8.93°(dd;”1°H); 8.54 (ddd, 1 H); 8.37 (dd, 1 H; 8.06 (d, 1 H);
7.78 (td, 1 H, 7.66.(dd, 1 H,; 7.45 (d, 1 H); 7.41 (d, 1 H); 7.29 (ddd, 1
H:; 4.70 (d, 2 H). WO 2011/ 080266PCT/ EP2010/ 070793 Fol | owi ng pr ocedur es
anal ogous WhereRRohe described above, the additional conpounds of the
present invention vere prepared (Table 2). TABLE 2 Ex. Chem cal nanme 1H NMR
(DVBO- d6) LC-MS nethod IR : [ MY a: 9.35 (t, 1H; 8.92 Br (dd, 1H);

8. 36(dd, @  -Cy-Cp alkyl,

o -(CHa)m-aryl, optionally substituted by one or two R,

e -(CHo)m-cycloalkyl, optionally substituted by one or two Rs, or

e  -(CHo)m-heterocycle, optionally substituted by one or two Ra,
wherein Ry is:

o -F

e -Br,

o -NOs,

® -Cy-Cg alkyl,

~(CHaz)m-NR41Rz,

-(502)-NR4 Ry,

-(C=0)-NR:Rz,

-(N-C=0)-NR1Rg,

« -CN,

-W-Ra, with the proviso that when W is -O-, Rj is different from

hydrogen or methyl,

L]

-(CHa)m-aryl, cptionally substituted by one or two Rz, or

-(CHz)m-heterocycle, optionally substituted by one or two Ry,

wherein Rs is:

J -C4-Cy alkyl,
e -W-H,
L ‘CHQ-W-H,

° -(CHz)m-aryl, optionally substituted by one or two R, or



1001 1H); 8.00(d, 1H); 7.66 (dd, 1H); 7.49- 1.74; 2 A OH7.60 (m
2H); 7.44 357.0 8-Hydroxy-N-(4-bronmobenzyl)quinoline- (d,1H);7.29-7.40
7- car boxaWwDQe11(a3p2kl) ; 4. 43-4. 70 PCT/EP2010/070793
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° -(CHo)m-heterocycie, optionally substituted by one or two Ry,

whergin R; is:

° -H,
° -F,
| -Cl,
° -Br,
o -OH, or

o -0-Cy-Cj alkyl;

wherein Ry is:

® -H,

° -F,

° -Cl,

° -Br,

© -CFs,

° -W-Ra,

e -C1-Ce alkyl,

o ~(CHz)m-aryl, optionally substituted by one or two Rs,

o -(CHz)m-heterocycle, optionally substituted by one or two Rg, or

° -(CH2)m-C3-Cg cycloalkyl;
wherein m is an integer from 0 to 6;
wherein A is: -(CHo)n-X;
wherein n is an integer from 0 to 1 with the proviso that:
whenn =0, Xis:

° an optionally substituted monocyclic heterocycle or a 2,3-
dihydrobenzo[b][1,4]dioxine residue, with the proviso that the
heterocycle is other than optionally substituted pyridine,
thiadiazole, thiophene, furane or benzo[d][1,3]dioxole, or

o an aryl group, substituted in para position by NRRy;



(m 2H).

5: 9.09 (d, 1H); 8.92 (dd, 1H) ; 8. 37(dd, 0 a 1H);
7.97(d, 1H); 7.66 (dd, 1H): 7.43 3 st.- .-0 (d,1H):4.58-4.93 A 0.77;
(m 1H) ; 3.%86(2dtl/080266

11

wherein Ry and R; are as defined above;
whenn=1, Xis:

e an optionally substituted heterocycle, preferably a 2,3-
dihydrobenzo[b][1,4]dioxine residue, with the proviso that the
heterocycle is other than optionally substituied 3-pyridine,
thiadiazole, thiophene, furane or benzothiazole, or

e an aryl group, substituted in para position by R4, with the proviso
that Ry is not -NO;,

wherein Ry is as defined above;

or pharmaceutically acceptable salts or derivatives thereof.

As used herein, the term C4-Cg alkyl means linear or branched chain alkyl
groups having from 1 to 6 carbon atoms and includes all of the hexy! and
pentyl alkyl isomers as well as n-, iso-, sec- and t-butyl, n- and isopropyl,
ethyl and methyl.

The term cycloalkyl means a cyclic ring of an alkane selected from
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclohepty! and cyclooctyl.
The term aryl refers to aromatic mono- and poly-carbocyclic ring systems,
wherein the individual carbocyclic rings in the polyring systems may be fused
or attached to each other via a single bond. Suitable aryl groups inciude, but
are not limited to, phenyl, naphthyl and biphenyt.

The term heterocycle (and variations thereof such as “heterocyclic”) broadly
refers 10 a 4- to 8-membered monocyclic rings, 7- to 12-membered bicyclic
ring systems or an 11- to 16-membered tricyclic ring system, any ring of
which is saturated or unsaturated, and which consists of carbon atoms and
one or more hetercatoms selected from N, O and S, and wherein the nitrogen
and sulphur heteroatoms may optionally be oxidized and the nitrogen
heteroatom may optionally be quaternized. The hetorocyclic ring may be
attached at any heteroatorn or carbon atom, provided that attachment results
in the creation of a stable structure. When the heterocyclic ring has

PCT/EP2010/070793

OHO



307.1 8-Hydroxy-N - (1, 1-di oxi dot et rahydrothien- 1H); 3.37 (ddd, 1H);
3-yl)quinoline-7-carboxam de 3.09-3.30(m 2H); 2.55-2.61(m 1H);
2. 14- 2. AONQP111089266 WO 2011/ 080266PCT/ EP2010/ 070793 ~ PCTER201C0&TPEal name
1H NVR (DVMBO-d6) LG MS net hod

12

substituents, it is understood that the substituents may be attached to any
atom in the ring, whether a heteroatom or a carbon atom, provided that a
stable chemical structure results.

The term heteromonocycle (and variations thereof such as
*heteromonocyclic”) refers to a 4- to 8-membered monocyclic ring which is
saturated or unsaturated, and which consists of carbon atoms and one or
more heteroatoms selected from N, O and S, and wherein the nitrogen and
sulphur heteroatoms may optionally be oxidized, and the nitrogen heteroatom
may optionally be quaternized. The heterocycle ring may be attached at any
heteroatom or carbon atom, provided that attachment results in the creation
of a stable structure. When the heterocycle ring is an aromatic heterocycle
ring it can be defined “heteroaromatic ring"”.

Unless expressly set forth to the contrary, an “unsaturated” ring is a partially
or fully unsaturated ring. For example, an “unsaturated monocyclic Cs
carbocycle” refers to cyclohexene, cyclohexadiene and benzene.

The term substituted includes mono- and poly-substitution by a named
substituent to the extent such single and muitiple substitution is chemically
allowed. For example, a carbocycle or heterocycle substituted with more than
one substituent can have multiple substituents on the same ring atom to the
extent it is chemically permitted. A ring sulphur atom in a saturated
heterocycle can, for example, typically be substituted with one (-S(=0)-) or
two oxo groups {-S0.-).

“Pharmaceutically acceptable salts” or derivatives refers to those salts or
derivatives which possess the biological effectiveness and properties of the
parent compound and which are not biologically or otherwise undesirabie.
Such salts include those with inorganic or organic acids, as for instance, the
hydrobromide, hydrochloride, sulfate, phosphate, sodium sali, magnesium
salt; such derivatives include the esters, the ethers and the N-oxides.



Rt; [M#4] 4 carboxam de 8-Hydroxy-N-(4- 001 OH

(di met hyl am no) benzyl)quinoline-7- 0 100 6: 9.20 (t, 1H); 8.91 (dd, 1H);
8. 34(dd, weReB/@M6d, 1H); 7.64 (dd,1H); 7.41 (d, 1H); 7. 21PCI/EPR)10®7072F m 2H) ;
4.46(d,2H);2.86 (s, 6H. A 0.79; 322.1 5 yQquinoline-7-carboxam de 11101
OH 8- Hydr oxy- N- (tetrahydro-2H pyran-43

The compounds of the present invention and their pharmaceutical acceptable
salts or derivatives may have asymmetric centres and may occur, except
when specifically noted, as mixtures of sterecisomers or as individual
diastereomers, or enantiomers, with all isomeric forms being included in the
present invention.

The phrase “pharmaceutically acceptable”, as used in connection with the
formulations containing the compounds of the invention, refers to molecular
entities and other ingredients of such formulations that are physiologically
tolerable and do not typically produce untoward reactions when administered
to an animal such as a mammal {e.g., a human). Preferably, as used herein,
the term “pharmaceutically acceptable” means approved by a regulatory
agency, such as the FDA or the EMEA, or listed in the U.S. or European
Pharmacopeia or other generally recognized pharmacopeia for use in
mammais, and more particularly in humans.

Preferably in formula {1):

Ry is:
o -H,
° -Br, or
o -NO,.

Further preferably in formula (i):
Ro is -H;
R: and R;, independently from each other, are selected from:
° -C+-Cs alkyl, or
e taken together with the nitrogen atom to which they are bound to
form an optionally substituted 5- to 8-membered heteromonocycle
containing from one to three heteroatoms selected from the group
consisting of nitrogen, oxygen and sulphur;
Rj is -C4-Cg alkyl;



HN\,0 6:8.91(dd, 1H); 8.70(d, 1H);8.35 (dd, 1H); 8. 01(d, 1H);7.64(dd, 1H);
7.42(d,1H);4.01- 4.28 (m 1H); 3.78- 4.01(m2H); 3.44 (td,2H);1.76-2.01
(m 2H); 1. %e-20117B06em 2H). A 0.92; 273.1 6 carboxam de 8PHyHPexpOR703- O
nmor phol i nophenyl ) qui nol i ne-7- 1110 .------ : N-. . /..
6:10.63 (br. s, 1H); 8.93 (dd, 1H); 8443

Rsis:
® -Br,
o ~(CHga)m-NR;Rg, or
° -W-Rj, with the proviso that when W is -O-, Rj is different from
hydrogen or methyl;
Wis -O-;

and/or m is an integer from 0 to 1.

Preferred compounds of the invention include, but are not limited to,
compounds selected from the group consisting of:
8-Hydroxy-N-(1,1-dioxidotetrahydrothien-3-yl)quinoline-7-carboxamide ~ (Ex.
3);

8-Hydroxy-N-{tetrahydro-2iH-pyran-4-yl)quinoline-7-carboxamide (Ex. 5);
8-Hydroxy-N-(4-morpholinophenyl)quineline-7-carboxamide (Ex. 6);

8-Hydroxy-N-(isoxazol-3-yl)quinoline-7-carboxamide (Ex. 13),
8-Hydroxy-N-
8-Hydroxy-N-
(Ex. 18);

8-Hydroxy-N-((4-phenylthiazol-2-yl)methyl)quinoline-7-carboxamide (Ex. 17);

(

(
8-Hydroxy-N-(thiazol-2-yl)quinoline-7-carboxamide (Ex. 8),

(

(

(

(5-methylpyrazin-2-yl)methyl)quincline-7-carboxamide (Ex. 15);
(1-methyl-1H-imidazol-2-ylymethyl)quinoline-7-carboxamide

8-Hydroxy-N-(pyridin-4-ylmethyl)quinoline-7-carboxamide (Ex. 18);
8-Hydroxy-N-(2,3-dihydrobenzo[b][1,4]dioxin-6-yl)quinoline-7-carboxamide
(Ex. 9);
8-Hydroxy-N-{4-(dimethylamino}benzyl)quinocline-7-carboxamide (Ex. 4);
8-Hydroxy-N-{4-bromobenzyl)quinoline-7-carboxamide (Ex. 2);

8-Hydroxy-N-{benzo[d]thiazol-2-ylmethyl)quinoline-7-carboxamide (Ex. 14);

8-Hydroxy-N-({(4-methylthiazol-2-yl)methyl)quincline-7-carboxamide (Ex. 12),

(4
-
-
8-Hydroxy-N-(4-morpholinobenzyl)quinoline-7-carboxamide (Ex. 10);
-
8-Hydroxy-N-(pyridin-2-ylmethyl)quinoline-7-carboxamide (Ex. 1);

-

8-Hydroxy-N-{4-(1H-1,2,4-triazol-1-yl)phenyl}quinoline-7-carboxamide (Ex. 7);



(dd, 1H);8.07(d, 1H);7.69(dd, 1H); 7.52-7.65(m2H); 7.44 (d,1H);6.86- 7.11
(m 2H); 3.61- 3.89 (m 4H); 2.95- 3.27 (m 4H). A 1.05; 350.2 WO

2011/ 080286RON/BPBO10/ 070793 )7 Ex. Chemi cal nane 11-1 RVREPRNBOWE) LC- M5
method Rt; [VHL 7 OH 8- Hydroxy-N-(4-(1H1,2,4-triazoi-1-

yl) phenyl ) qui nol i ne-7- car boxam de 16:11.28 (br. s, 1H); 9.25(s,1H);8.94
(dd, 1H); 8.50(dd, 1H); 8.22(s, 1H);

8-Hydroxy-N-((5-methylisoxazol-3-y)methyl)quinoline-7-carboxamide (Ex.
11).

The compounds of the present invention can be prepared by the coupling of
suitable 8-hydroxyquinolin-7-carboxylic acids 1-1 {or acid derivatives such as
acid halides or esters) with the appropriate amines 1-2, as represented by the

following general Chart 1:

CHART 1
Rg Ro
= =
- H/HN\A —_— o
OH N
N/ N/ \A
OH 0 oH o}

1-1 1-2 1))

Alternatively the hydroxyl group of the carboxylic acid can be protected (as
described in Bioorg.Med.Chem., 14, 2006, 5742-5755 or Synthesis, 12,
1997,1425-1428 or DE540842) before performing the coupling with the amine
and deprotected in the final stage.

Methods for coupling carboxylic acids with amines to form carboxamides are
well known in the art. Suitable methods are described, for example, in Jerry
March, Advanced Organic Chemistry, 4™ edition, John Wiley & Sons, 1992,
pp. 417-425.

Methods for protecting and deprotecting aromatic hydroxyl groups are well

known in the art. Protecting groups are manipulated according to standard
methods of organic synthesis (Green T.W. and Wuts P.G.M. (19891)
Protecting Groups in Organic Synthesis, John Wiley et Sons).



8.05(d,1H);7.90 (m4H);7.74(dd, 1H; 7.42 (d, 1H. A 1.16; 332.1 8

car boxam de OH 8- Hydroxy-N-(thiazol-2-yl)quinoline-7- 0 (353K) 8. 8.90 (dd,
1H); 8. 50(W6,20H)080B613(d, 1H); 7. 74 (dd, 1H); 7.51(d, 1H); 7. BCTEP2HP/O707939 (d,
1H. A 1.11; 272.0 9 di Aqui 8-Hydroxy-N-(2,3- hydrobenzo[b][1,4]di OH

nol i ne- 7- car boxam de a8.93 oxin-6- 16

Chart 2 below illustrates and expands upon the chemistry portrayed in Chart
1.

CHART 2
Ro
/ OH
N
OH 0
2-1

When Ry is Br, the carboxylic acid 2-1 is obtained by reaction of commercially
available 8-hydroxyquinoline-7-carboxylic acid with one equivalent of bromine
in acetic acid (International Publication W098/11073, published 19 March
1998).

When R. is F or Cl, the carboxylic acids 2-1 can be prepared from the
corresponding commercially available starting materials  5-halo-8-
hydroxyquinolines using the methods described in International Publication
WQO98/11073, published 19 March 1998.

When Ry is NO,, the carboxylic acid 2-1 was prepared by reaction of the
corresponding ethyl ester with a mixture of HNO; and H»SO, followed by
alkaline hydrolysis. Altematively, carboxylic acid 2-1 with R;=NO, was
prepared by reaction of 3-amino-2-hydroxy-5-nitrobenzoic acid with propenal
in 6N HCI.

It will be apparent to those skilled in the art that the described synthetic
procedures are merely representative in nature and that alternative synthetic
processes are known to one of ordinary skill in organic chemistry.



1101 6:10.72 (br. s,1H); (dd, 1H); 8.45 (1dHdl1 ), ;7 . H) 70

(8dcl. 0, 31H(d); 7. 43(d 1H);7.40 (d,1H);7.11(dd, 1H);6. 86(d 1H) 4.12-4. 37
(m 4H) . WOo2onas80383. 2 WO 2011/ 080266PCT/ EP2010/ 070793 PCI/HPR010CHEAS cal
nane 1H NVR (DVMBO-d6) LC-Ms method Rt; [IMH 10 8-Hyd roxy-N carboxam de 110
nmor phol i nobenzyl ) qui noline-7- OH -(4-17

The following examples serve only to illustrate the invention and its practice.
The examples are not to be constructed as limitation on the scope or spirit of
the invention.

EXPERIMENTAL SECTION

1. CHEMICAL SYNTHESIS

Unless otherwise indicated, all the starting reagents were found to be
commercially available and were used without any prior purification. The
compounds of the present invention can be readily prepared using
conventional synthetic procedure. In these reactions, it is also possible to
make use of variants which are themselves known to those of ordinary skill in
this art, but are not mentioned in greater detail. Furthermore, other methods
for preparing compounds of this invention will be readily apparent to the
person of ordinary skill in the art in light of the following reaction schemes and
examples. Unless otherwise indicated, all variables are as defined above.
Where reference is made to the use of an "analogous” procedure, as will be
appreciated by those skilled in the art, such a procedure may involve minor
variation, for example reaction temperature, reagent/solvent amount, reaction
time, work-up conditions or chromatographic purification conditions.
Abbreviations used in the instant specification, particularly in the Tables and
in the Examples, are summarized in Table 1.



HO N 6:

3.18 (m WwWO)20110802680; 364.1 11

8. 36(dd,
2.38 (s,

9.22 (t, 1H); 8.91 (dd, 1H); 8.35(dd, 1H);8.02(d,1H); 7.64 (dd,
7.42 (d,1H);7.25(m 2H);6.92(m2H); 4.49 (d, 2H); 3.60- 3.90 (m 4H);
yl ) met hyl ) qui nol i ne- 7- @aTEPREMN0172D OH
8- Hydr oxy- N- ((5-rnethylisoxazol-3- i de 6: 9.38 (t, 1H); 8.92 (dd, 1H);

1H);
2.93-

1H);7.99(d, 1H); 7.66 (dd, 1Hg; 7.42 (d, 1H):6.22(s, 1H):4.59(d, 2H);

3H). A 1.10;
TABLE 1
LC-MS (Liquid Chromatography Mass Spectrum) ESI (Electro Spray lonization)
UPLC (Ultra Performance Liquid Chromatography) R, {retention time in minutes)
TFA (Trifluoroacetic acid) min (minutes)
pum (micrometers) h (hours)
mmof (millimoles) BT (room temperature)
KL (microlitres) CH4CN (Acetonitrile)
THF (Tetrahydrofuran) DCM (Dichloromethane)
DMSO (Dimethyl sulfoxide) Nay30, {Sodium sulphate)
SPE-SI (Solid phase extraction with Silica gel) CFU {Colony Forming Unit)

Except where otherwise indicated, all temperatures are expressed in °C
(degrees centigrade) or K (Kelvin).

Proton Nuclear Magnetic Resonance ('H-NMR) spectra were recorded on a
Brucker 300MHz. Chemical shifts are expressed in parts of million {ppm,
units). Splitting patierns describe apparent multiplicities and are designated
as s (singlet), d (doublet), t (triplet), g {(guartet), quint (quintet), sxt (sextet), m
(multiplet), br. s (broad singlet).

LC-MS were recorded under the foliowing conditions:

UPLC with Sample Manager and 2996 PDA Detector (Waters) interfaced with
a Mass Spectrometer Single Quadrupole ZQ (Waters). ZQ interface: ESI
positive mode. Full scan from 102 to 900 amu. Capillary 3.2V, cone 25V,
extractor 3V, RF 0.3V, source temperature 115°C, desolvation temperature
350°C, gas flow 800 L/h, cone 100 L/h.

. Method A: Column Aguity UPLC-BEH C18 (50x2.1 mm, 1.7 uym). Flow
rate 0.6 mL/min, column at 40°C, injection 2 L. Mobile phases: A phase =
water/CHsCN 95/5 + 0.1% TFA, B phase = water/CH3CN = 5/95 + 0.1% TFA.
Gradient: 0-0.25 min (A: 95%, B: 5%), 3.30 min (A: 0%, B: 100%), 3.30-4.00
(A: 0%, B: 100%), 4.10 min (A: 95%, B: 5%), 4.10-5.00 min (A: 95%, B: 5%).



284.2 12 yl)methyl)q 8-Hydroxy-N ((4-nmethylthiazoi-2- OH ui noli ne-7-ca s
rboxami de 6: 9.59 (t, 1 H, 8.93 (dd, 1H), 8.38 (dd, 1H), 8.01(d, 1H),
7.67 (dd,wo2ph1/0872644 (d,1H), 7.16 (qg,1 H),4.83(d, 2H), 2P8F/EP201087¢Hp3 A 1. 08;
300.2 WD 2011/ 080266PCT/ EP2010/ 070793 Ex. Chenical name 1H NVR ( DMSO- d6)
LC-MS nethod Rt; [MH 13 19

. Method B: Column Atlantis dC18 (100x2.1 mm, 3.0 ym). Flow rate 0.3
mbL/min, column at 40°C, injection 2 pL. Mobile phases: A phase =
water/CH3CN 95/5 + 0.1% TFA, B phase = water/CH3CN = 5/95 + 0.1% TFA.
Gradient: 0-0.20 min (A: 95%, B: 5%), 5.00 min (A: 0%, B: 100%), 5.00-6.00
(A: 0%, B: 100%), 6.10 min (A: 95%, B: 5%), 6.10-7.00 min (A: 95%, B: 5%).
Example 1:

A =

P e
N N

ZT

OH 0
8-Hydroxy-N-(pyridin-2-ylmethyl)quinoline-7-carboxamide
A mixture of 8-hydroxyquinoline-7-carboxylic acid {100 mg, 0.53 mmol) and
di(1H-imidazol-1-ylymethanone (86 mg, 0.53 mmol} in THF (5 mL) was heated
to 60°C for 3h, under nitrogen. The reaction mixture was allowed to cool to
RT and pyridin-2-ylimethanamine (46 mg, 0.424 mmol} was added. The
resulting mixture was heated to 40°C for 2h and then stirred at RT. The
reaction mixture was quenched with H2Q and an aqueous saturated solution
of sodium hydrogen carbonate, and twice extracted with DCM. The separated
organics were dried over Na,SQy, filtered and concentrated under reduced
pressure. The residue was purified by SPE-SI cartridge (2 g, DCM to
DCM:MeQH 99:1) affording the title compound (73 mg, 0.26 mmol) as a off-
white solid.
LC-MS m/z (ESI*): 280.14 (MHY), R=0.57 min (Method A).
"H-NMR (DMSO-ds) &: 9.46 (1, 1 H); 8.93 (dd, 1 H); 8.54 (ddd, 1 H); 8.37 (dd,
1 H); 8.06 (d, 1 H); 7.78 (id, 1 H); 7.66 (dd, 1 H); 7.45 (d, 1 H); 7.41 (d, 1 H);
7.29 (ddd, 1 H); 4.70 (d, 2 H).



car boxam de 0 OH 8- Hydroxy-N- (i soxazol-3-yl)quinoline-7- 0 NO 6:12.50 (br.
s, 1H); 8.91(dd,1H); 8.85 (d, 1H);8.61(dd, 1H);8.09(d, 1H); 7.81(dd, 1H); 7.30
(d, 1H); 7.WeQdi1/mBpes A 1.11; 256.1 14 0 OH 8- Hydr oxy- NPChha®R20p8747P3 azol -

yi met hyl ) qui nol i ne-7- car boxam de 0 5: 9.73 (t, 1H); 8.95 (dd, 1H); 8. 39(dd,
1H);8.03-8.11(m 1H); 8.04(d, 1H); 20

Following procedures analogous to the one described above, the additional
compounds of the present invention were prepared (Table 2).
TABLE 2

LC-MS R

Ex. Chemical name "H NMR (DMSO-dg)
method | [MHY]

o 9.35 (1, 1H); 8.92

(dd, 1H); 8.36 (dd,
\/Q/ 1H); 8.00 (d, 1H);
7.66 (dd, 1H); 7.49- 1.74;
2 A

7.60 (m, 2H), 7.44 357.0
8-Hydroxy-N-(4-bromobenzyl)quinaline- | (d, 1H); 7.29-7.40
7-carboxamide fm, 2H); 4.43-4.70

(m, 2H).

& 9.00 (d, 1H): 8.92
(dd, 1H): 8.37 (dd,

1H); 7.97 (d, 1H);

7.66 (dd, 1H); 7.43

{d, 1H); 4.58-4.93 0.77;
3 A

{m, 1H); 3.56 (dd, 3071
8-Hydroxy-N-(1,1-dioxidotetrahydrothien- | 1H); 3.37 (ddd, 1H);
3-yhquinoline-7-carboxamide 3.08-3.30 (m, 2H);

2.55-2.61 (m, 1H);
2.14-2.40 (m, 1H).




7.91-8.01 (m 1H); 7.69 (dd, 1H); 7.35- 7.58 (m 3H); 5,02 (d, 2H). A 1.50;
336.1 /11 15 . OH 8- Hydr oxy- N ((5-net hyl pyrazi n-2-
yi ) met hylWoQuoHdlsdIee- 7- car boxam de PCT/EP2010/070793
21
] ; LC-MS R
Ex. Chemical name H NMR (DMSO-dg) .
method | [MH"]
& 9.20 (t, 1H); 8.91
(dd, 1H); 8.34 (dd,
\/O/ 1H); 8.02 (d, 1H);
4 7.64 (dd, 1H); 7.41 A 0.79;
(d, 1H); 7.21 (m, 3221
8-Hydroxy-N-(4- OH), 6.71 (m, 2H):
(dimethylamino)benzyl)quinoline-7- 4.46 (d, 2H): 2.86
carboxamide (s, BH)
d: 8.91 (dd, 1H);
8.70 (d, 1H); 8.35
(dd, 1H); 8.01 (d,
1H); 7.64 (dd, 1H);
c 7.42 (d, 1H); 4.01- A 0.92;
4.28 (m, 1H); 3.78- 273.1
8-Hydroxy-N-(tetrahydro-2H-pyran-4- 401 (m, 2H); 3.44
yl)quinoline-7-carboxamide (td, 2H); 1.76-2.01
(m, 2H); 1.53-1.72
(m, 2H).
5: 10.83 (br. s, 1H);
N
H 8.93 (dd, 1H); 8.43
= N
N \O\ (dd, 1H); 8.07 (d,
GH O . .
N/W 1H); 7.69 (dd, 1H); 1.05:
6 k/o 7.52.7.65 (m, 2H) | A
350.2
7.44 (d, 1H); 6.86-
8-Hydroxy-N-(4- 741 (m, 2H); 3.61-
morpholinophenyl}quinoline-7- 3.89 (m, 4H); 2.95-
carboxamide 3.27 (m ,4H) ,




N1 FO"J I

8.37 (dd, 1H);

N 6: 9.46 (t, 1H);

8.93 (dd, 1H); 8. 57(d,
8.02 (d, 1H):7.66(dd, 1H):7.44(d, 1H);

1 H;

8.50(d, 1H);
4.70(d, 2H): 2. 49 (br.

S,

3H) . A 0.96;2029802%6 WO 2011/ 080266PCT/ EP2010/ 070793 Ex. PCh&RR€Ial070783e 1H

NVR (DVMSO- d6) LC-MS nethod Rt; [ MHL 6: 9.28 (t, 1H); 8.92
27
_ . I.C-MS R,
Ex. Chemical name H NMR (DMSO-dg) ‘
method | [MH"]
20 & 11.28 (br. s, 1H);
(:QW/H 9.25 (s, 1H); 8.94
N [ O B (dd, 1H); 8.50 (dd, 1 16:
7 N\\\> 1H); 8.22 (s, 1H); A 2391
8.05 (d, 1H);, 7.90
8-Hydroxy-N-(4-(1H-1,2 4-triazol-1- (m, 4H); 7.74 (dd,
yl)phenylquinoline-7-carboxamide 1H); 7.42 (d, 1H).
(353K) &: 8.90 (dd,
1H); 8.50 (dd, 1H);
. \(\) 8.13 (4, H: 7.74) 1.11;
(dd, 1H); 7.51 (d, 272.0
8-Hydroxy-N-(thiazol-2-yl)quincline-7- TH) 7.31 (d, TH)
carboxamide 719 (d. TH).
& 10.72 (br. s, 1HY;
8.93 (dd, 1H); 8.45
{dd, 1H); 8.03 (d,
9 \CE j 1H), 7.70 (dd, 1H); A 1.43;
7.43 (d, 1H);, 7.40 323.2
8-Hydroxy-N-(2,3- @ 1H): 7.41 (dd,
dihydrobenzo[b]{1,4]dioxin-6- 1H); 6.86 (d, TH);
yhiquinoline-7-carboxamide 4.12-4.37 (m, 4H).




7"..

0 E) NL (dd, 1H); 8. 36(dd,
283. 2

7.43 2.39; 16 B

1H): 8. 05(d, 1H);
OHo (d, 1H); 7. 11(d,

N 7.66 (dd, 1H);

WO 2011/080266 PCT/EP2010/070793
23
1 LC-MS Ry
Ex. Chemical name H NMR (DMSO-dg) .
method [MH"]
&:9.22 (t, 1H); 8.91
(\0 (dd, 1H); 8.35 (dd,
D \/@lN\) 1H); 8.02 (d, 1H);
H .
7 N 7.64 (dd, 1H); 7.42 110;
10 d, 1H); 7.25 (m, A
oH © ( ) ( 364 1
8-Hydroxy-N-(4- 2H);, 6.92 (m, 2H);
morpholinobenzyl)quinoline-7- 4.49 (d, 2H); 3.60-
carboxamide 3.90 (m, 4H); 2.93-
3.18 (m, 4H).
& 9.38 (i, 1H); 8.92
N \D‘ (dd, 1H); 8.36 (dd,
H
y y Vi : :
N 1H);, 7.99 (d, 1H); 110;
11 7.66 (dd, 1H); 7.42 A
oH 0 ( ) 284.2
8-Hydroxy-N-({5-methylisoxazol-3- (d. 1H): 622 (s,
ylymethyl}quinoline-7-carboxamide TH); 4.59 (d, 2H);
2.38 (s, 3H).
8 9.59 (t, 1 H), 8.93
AN N»g (dd, 1 H), 8.38 (dd,
i
N/ N\/Ls 1 H), 8.01 (d, 1 H), 5 08:
12 7.67 {(dd, 1 H), 7.44 A
OH 0 300.2
(d, 1 H), 7.16 (q, 1
8-Hydroxy-N-{(4-methylthiazol-2- H), 4.83 (d, 2 H),
ylymethyl}quinoline-7-carboxamide 2.35 (s, 3 H)




8- Hydr oxy- N- (( 1- met hyl

-1H-i m dazol - 2-

1H): 6. 83(d, 1H);

yl ) met hyl ) oui nol i ne- 7- car boxam de 4. 64(d, 2H); 3. 69
1H) ; 802411/080266 ( dd, 1H) ; 8. 38( dd,

(t,

(s,

3H) .

6: 9.75

24

1H); 8. 01- 8. 07( mPCT/EP2010/070793

Ex.

Chemical name

LC-MS Ry

"H NMR (DMSO-d)
[MH"]

method

13

v

8-Hydroxy-N-(isoxazol-3-yljquinoline-7-

carboxamide

8: 12.50 (br. s, 1H);
8.91 (dd, 1H); 8.85
(d, 1H); 8.61 (dd,
1H); 8.09 (d, 1M} A
7.81 (dd, 1H); 7.30
(d, 1H); 7.13 (d,
1H).

256.1

14

SO

8-Hydroxy-N-(benzo[d]thiazol-2-

ytmethyl)guinoling-7-carboxamide

5: 9.73 (1, 1H); 8.95
(dd, 1H); 8.39 (dd,
1H); 8.03-8.11 (m,
1H): 8.04 (d, 1H);
7.91-8.01 (m, 1H);
7.69 (dd, 1H); 7.35-
7.58 (m, 3H);, 5.02
(d, 2H).

1.50;
336.1

15

(DW \/(Nj/
! |
= N ™
N N
OH o]

B-Hydroxy-N-((5-methylpyrazin-2-
yhmethyl)quinoline-7-carboxamide

& 9.46 (1, 1H); 8.93
(dd, 1H); 8.57 (d,
iH);, 8.80 (d, 1H),
8.37 (dd, 1H), 8.02
(d, 1H); 7.66 (dd,
1H);, 7.44 (d, 1H);
470 (d, 2H);, 2.49
{br. s, 3H).

0.98;
295.2




17 0 [d 2H);7.93-8.00(m A 1.74; s 2H); 7.67 (dd,1H; 362.1 OHO

7.40-7.52(m 3H); 8- Hydr oxy- N- ((4- phenyi t hiazol -2- 7.27-7.39(m 1H);
yl ) met hylWOQuoHdI8dIse- 7- car boxam de 4.94 (d, 2H). PCT/EP2010/070793
25
_ 1 LC-MS | Ry
Ex. Chemical name H NMR (DMSO-dg)

method | [MH']

8 9.28 (t, 1H); 8.92

AN Ny (dd, 1H); 8.36 (dd,
Hﬁ 1H); 8.05 (d, 1H);
= N T
N N 7.66 (dd, 1H); 7.43 2.39;
16 B
OH O

d, 1H); 7.11 (d, 2832
8-Hydroxy-N-((1-methyl-1H-imidazol-2- | 1H): 6.83 (d, 1H);
ylymethyl)quinoline-7-carboxamide 4.64 (d, 2H); 3.69

(s, 3H).

5. 9.75 (t, 1H); 8.94
(dd, 1H); 8.38 (dd,

1H); 8.01-8.07 {m,
SN y \ |
H | 2H); 7.93-8.00 (m, 1.74;
17 _ N A
N 5 2H), 7.67 (dd, 1H); 362.1
OH Q

7.40-7.52 (m, 3H)
8-Hydroxy-N-((4-phenyithiazoi-2- 7.27-7.39 (m, 1H),
ylymethyl)quinocline-7-carboxamide 4.94 (d, 2H).

§: 9.40 (1, 1H); 8.93

AN A~ | (dd, 1H), 8.44-8.61
P ‘ “ ||, 2n); 837 (dd,
N 1HY;, 8.02 (d, 1H); 2.04,
18 B
CH O

7.66 (dd, tH); 7.45 280.1
8-Hydroxy-N-(pyridin-4- {d, 1H); 7.28-7.41
yimethyhquinocline-7-carboxamide {m, 2H); 4.63 (d,

2H).




8.37(dd,

5: 9.40 (t, 1H): 8.93 ,,,--N (dd, 1H); 8. 44- 8. 61 OH | Om2H;
Ny N WL TR 1H): 8.02(d, 1H);
WO 2011/080266 PCT/EP2010/070793

2. ACTIVITY TESTING: Methods and results

Organisms used to test antifungal activity

Trichophyton Rubrum (ATCC 28188, PBI International); Trichophyton
Mentagrophytes (ATCC 9533, PBI International); Aspergiflus Niger (ATCC
16404, PBI International); Scopulariopsis Brevicaulis (ATCC 36840, DSMZ);
Candida Albicans (ATCC 90028, PBI International); Candida Glabrata (ATCC
90030, DSMZ).

Preparation and conservation

Strains were prepared from freeze-dried ampoules or freeze-dried peilets.

An isolation of the suspensions was made on Potato Dextrose Agar (PDA) to
test the strains purity. A strains' massive growth was then made streaking
microbial suspensions on PDA plates.

Incubation was at 30°C for 48-72Hours (Candida yeasts) and for 7-10 days
(filamentous fungi).

The yeasts’ colonies and the filamentous fungi's conidia were harvested with
3-5 mL of RPMI 1640 + 50% glycerol and the aliquots frozen at -80°C.
Antifungal susceptibility testing

Compounds’ minimal inhibition concentration (MIC) was determined through
broth micro-dilution susceptibility test using a method developed in
agreement with the National Committee for Clinical Laboratory Standards
(NCCLS) ‘National Committee for Clinical Laboratory Standards. Reference
Method for Broth Dilution Antifungal Susceptibility Testing of Yeasts;
Approved standard-Second Edition M27-A2. 2002; Vol. 22, No. 15) (National
Committee for Clinical Laboratory Standards. Reference Method for Broth
Dilution Antifungal Susceptibility Testing of Filamentous Fungi; Approved
standard M38-A. 2002; Vol. 22, No. 16).

Assays were carried out in RPMI 1640 with L-glutamine medium buffered to
pH 7 with 0.165M 3-(N-morpholino)propanesulfonic acid (MOPS) and 10M



2.04; 18

B OHO 7.66 (dd,1H); 7.45 280.1 8-Hydroxy-N-(pyridin-4-

(d,1H); 7.28-7.41 yl met hypoui nol i ne- 7- car boxam de (m 2H); 4. 63(d,

"")6 2. AZDRUIIE0ZRESTI NG Met hods and results O gani sns PGI&R2010/07593

antifungal activity

27

NaOH and supplemented with 18 g glucose/litre. The tests were performed
using 96 well sterile plates (inoculum size of 1 x 10° CFU/mL). Compounds
stock solutions were prepared at 12.8 mg/mL in 100% DMSO. A series of
twofold dilutions were prepared in plate using RPM! 1640. Final
concentrations ranged from 0.125 to 128 pg/mL at 1% DMSO.

MIC is defined as the lowest concentration of antifungal agent which prevents
any visible growth and was determined after 48h of incubation for yeasts
(35°C) and after five days of incubation for filamentous fungi (35°C).

Results

The MIC values for the most preferable compounds, calculated as the
geometric means of the values obtained in two single experiments, are

reported in Table 3.

2H) .
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freeze-dried anpoul es or freeze-dried pellets. An isolation of the
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suspensi ons on FDA plates. Incubation was at 30C for 48-72Hours (Candi da
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nost preferabl e conpounds, cal cul ated as the geonetric neans of the val ues

obt ai ned i i d'r*q\&; ny 8eHABLE 3 Ex
Trycophyl o@%éﬁ%&g%% |”?:e(§jp ytegrlﬁ niﬁgg%@{/?@é% %t S95&\33
Asper gi | | dsg@hgewitAFOB:v 640%0800 Qarditigrs ns NBKeRE208) 1 nad included among

those disclosed in EP1669348A1, nor in the present invention, that can be

used as a link between the class of compound described in the present
application and those described in EP1669348A1 (Tabie 4).
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The MIC values for these compounds, tested on the same organisms used 1o

assess the potency of the derivatives described in the present application are
reporied in Table 5.

TABLE 5
Trycophiytan Tricophyton Aspergillus Scoputariopsis Candida Candida
Ex Rubrum Mentagrophytes Niger Brevicallis Albicans Glabrata
ATCC 28188 ATCC 9533 ATCC 16404 ATCC 36840 ATCC 90028 ATCC 90030
E8 >128 75 2-128 =128 1.41 1.00
NiK- =128 128 64-128 =128 2.00 5.65
20298 ’ ’

As it can be appreciated, all the compounds listed in table 3 are active on all
the 6 strains tested, including yeasts, dermatophytes and molds. This broad
spectrum of the compounds of the present invention accounts for a predicted
efficacy on all kinds of fungal infections in humans or in animals, including
skin, scalp and nail infections, mostly caused by dermatophytes; vaginal,
mouth and intestinal infections, mostly caused by yeasts; ear, pulmonary,

eye, and other systemic infections, mostly caused by molds.



1.00 0.50 1.00 2.00 2.83 10 1.00 0.50 0.50 4.00 4.00 2.00 12 1.41 2.83 1.00
1.00 2.00 2.00 1 2.00 2.00 0.50 1.00 4,00 4.00 7 2.52 2.00 1.00
WO 2011/080266 PCT/EP2010/070793

30

Conversely, the compound E8, disclosed in EP1669348A1, and the
compound NiK-29298, characterized by the same quinoline scaifold
described in EP1669348A1, are active only on yeasts and do not display any
appreciable activity against the other strains, including dermatophytes and
molds.

Mechanism of action

It is known in the art that ciclopirox, one of the most potent and broad
spectrum antifungal agents, kills the fungal cells by chelating Fe®, i.e. by
subtracting the iron ions from the fungal cells, and its in vitro action is
inhibited only by adding an adequate quantity of Fe®" ions to the medium.
Ciclopirox is also known in the art to be the only antifungal agent which, due
to its peculiar mechanism of action, does not induce resistances in fungal
strains.

Method for the assessment of the mechanism of action

To verity if the compounds mechanism of action is the chelation of iron ions,
the MIC determination with Candida glabrata (ATCC 90030) strain was
performed by the addition of excessive iron ions (100 pM FeClg) in the test
medium. The viability of cells exposed 1o drugs, with or without the metal ion
Fe®*, was evaluated by the OD measure at 540 nm.

Compounds described in Example 2, E8 and NiK-29298 were evaluated in
presence and in absence of 100 uM (100 micromoles) Fe**.

The results are reported in the following Figures 1, 2 and 3.

In all figures, the lines and dois represent the percent inhibition of the fungal
growth (in ordinate) by adding different concentrations of antifungal agents (in
abscissa). Blue lines and dots are the experiments performed without iron
supplementation, while red lines and dots represent the results of the
experiments performed in presence of 100 uM Fe*. As known from the art,
ciclopirox effect is completely inhibited by presence of Fe** and Candida

glabrata is able to grow normally (Figure 1). Conversely, Fe® has no effect on



1.26 2.00 2.83 11 1.00 4.00 1.00 2.83 2.00 2.00 Furthernore, the conpound
codified as E8 in EP1669348A1 was synt hesi zed together with a new conpound
(codi fi edWa@20NVI€0259298) , not i ncluded anong t hose di scl BSEEXPRNOBRIIGHI348AL,
nor in the present invention, that can be used as a |ink between the cl ass
of conpound described in the present 3application and those described in
EP1669348A1 (Table 4). ?9 TABLE 4 E8 O 110 10 N K-29298 0 110

amphotericin, an antifungal agent known in the art to have a mechanism of
action different from that of ciclopirox.

All the compounds of the present invention have similar behavior to
ciclopirox, i.e. their antifungal activity is completely inhibited by presence of
Fe®* (Figure 2).

On the contrary, the compound EB8, disclosed by EP1669348A1, and the
compound NiK-29298, with the quinolone scaffold described in
EP1669348A1, unlike ciclopirox and unlike the compounds of the present
invention, where not inhibited by the presence of Fe>* ions in the medium
culture.

In conclusion, the compounds disclosed in EP1669348A1 have a narrow
spectrum of action, limited to yeasts, while they do not display antifungal
activity against dermatophytes or molds. Moreover, their mechanism of action
is independent on iron chelation.

On the contrary, the compounds of the present invention are superior to those
disclosed in EP1669348A1, In that they have a potent antifungal activity with
a wide specirum of action, exiended to yeasts, dermatophytes and molds.
This characteristic makes their efficacy predictable in a variety of fungal
infections, including skin, scalp, nail infections, moreover vaginal, mouth and
intestinal infections, finally ear, pulmonary, eye, and other systemic infections.
Furthermore, the compounds of the present invention are superior to those
disclosed in EP1669348A1, in that their mechanism of action is iron chelation,
a mechanism known in the art to avoid development of resistance in fungal
cells.



The M C val ues for these conmpounds, tested on the sane organi sns used to
assess the potency of the derivatives described in the present application
are reporwead0imsisbl e 5. TABLE 5 Ex Trycophyton Rubrum RTCEP280830793

Tri cophyton Ment agrophytes ATCC 9633 Aspergillus N ger ATCC 16404

Scopui anopsi s Brevicaulis ATCC 36840 3Candi da Al bi cans ATCC 90028 Candi da
d abrata ATCC 90030 E8 >128 75 2-128

CLAIMS
1. Compound of general formula (1} or a pharmaceutically acceptable salit or
derivative thereof

Ro

\
/ZI

OH o
0

wherein Ry is;

o -H,
s -F,

e -Cl,

° -Br,

e -NO,,

o  -CFj,

o -Ci-GCg alky!,

o ~(CHz)m-NR+Rg,

o -(SOu)-NRRa,

e -(C=O)-NRiRz,

s -(N-C=0)-NR:R,,
. <N,

@ -W-Rs,

° -(CHz)m-aryl, optionally substituted by one or two Ry, or

@

-(CHz)m-heterocycle, optionally substituted by one or two Ry;
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of action, limted to yeasts, while they do not display antifungal activity
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i ndependent onoirogichelation. On the contrary, the conpounds of the
present invention ar'e superior to those disclosed in EP1669348A1, In that
t hey have a pokent-GnCi hpgal activity with a wide spectrum of action,

extended to yeasts, dermatophytes and nolds. This characteristic nakes
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di scl osed in EP1669348Al1, in that their mechanismof action is iron

chel ation, a mechanism known in the art to avoid devel opnent of resistance
in fungal cells.



3? CLAIM5 1. Conpound of general formula (1) or a pharnmaceutically
acceptable salt or derivative thereof wherein Rois: -H -F -d, -Br,
-NO2, ChRve-20m/8a06al kyl, -(CH2),1-NRL R2, -(S02)-N R2PCAEPLCSOYOTAIRL R2,
-(NNC=0)-NR1 R2, a-ON, -WH3, -(CH2)maryl, optionally substituted by one
or two R4, or -(CH2),-heterocycle, ggtionally substituted by one or two
R4; 33 wherein 131 and R2, independently fromeach other, are selected
from -H -Cl1-C6 alkyl, -(CH2),-aryl, optionally substituted by one or
two R4 a-(CH2) mcycl oal kyl, optionally substituted by one or two RS
-(CH2) m heterocycle, optionally substituted by one or two R4 a-(CH2) m WR3,
-(C1-12)m CN, taken together with the nitrogen atomto which they are
bound to formeram Bpisional |y substituted 5- to 8-nenbered heteronobnocycl e
cont ai ni ng fron1onﬁ:to three heteroatons selected fromthe group consisting
of nitrogen, oXygefl’and sul phur, or taken together with the nitrogen atom
to which they are hgund to forman optionally substituted 5- to 8-nenbered
het er omonocycl e which is fused to one or two optionally substituted
saturated or unsatt¥@t,ed rings or to other optionally substituted
het er ocycl es cqntakpigg frpn1one to three heteroatons selected fromthe
group consi sting of~n ??5 en, oxygen and sul phur;

o {CHz)m-NR(Rz,

e -(S0;)-NRyRz,

e -(C=0)-NR4Ry,

e -(N-C=0)-NR+Rg,

s -CN,

® -W-R3, with the proviso that when W is -O-, Rj is different from

hydrogen or methyl,

° -(CHaz)m-aryi, optionally substituted by one or two Ry, or

° -(CHo)m-heterocycle, optionally substituted by one or two Ry;
wherein Rs is:

® ‘C1'04 alky[,

o -W-H,

o -CH2-W-H,

° -(CHo)m-aryl, optionally substituted by one or two Rz, or

® -(CHz)m-heterocycle optionally substituted by one or two Ry;

wherein Rg is:

° -H,
. -F,
° -Cl,
e -Br,
° -OH, or

e -0-Ci-Csalkyl:



wherein Wis: -0-, or -S; wherein RBis: -H -Cl-C6 al kyl,

-(CH2) maryl, optionally substituted by one or two R4) -(CH2)mcycl oal kyl,
opt i onal IyO0hg8D266t ed by one or two R5, or - (CH2) m hePETFPQeI0H70793
optionally substituted by one or two R4, 34 wherein R4 is: -F, -Br,

ilin -Cl1-C6 alkyl, -(CH2)mNRL R21135-(S02)-N RlL R27 -(C.0)-NRl R2,
-(NC=0)-NR1L R2, -CN, -WR3, with the proviso that when Wis -0-, R3 is
different from hydrogen or nethyl, -(CH2)maryl, optionally substituted by
one or two R7, or -(CH2) m heterocycle, optionally substituted by one
or two A7; wherein R6 is: -Cl1-C4 alkyl, -WH, -(CH2) maryl, optionally
substituted by one or two R7, or -(CH2)m heterocycle optionally

substi t ut athdrginoReisor two R7; wherein R6 is: -H,

® -H,

° -F,

° -Cf,

° -Br,

° -CFs,

® -W-Rs,

e -C1-Cg alkyl,

e -(CHp)m-aryl, optionally substituted by one or two Rg,

° -(CHo)m-heterocycle, optionally substituted by one or two Rg, or
o -(CHa)m-Cs-Cy cycloalkyl,

wherein m is an integer from 0 to 6;

wherein Ais: -(CHz)p-X;

wherein n is an integer from 0 to 1 with the proviso that:
whenn=290, Xis:

° an optionally substituted monocyclic heterocycle or a 2,3-
dihydrobenzo[b][1,4]dioxine residue, with the proviso that the
heterocycle is other than optionally substituted pyridine,
thiadiazole, thiophene, furane or benzo[d][1,3]dioxole, or

° an aryl group, substituted in para position by NRRz;

whenn=1, Xis:

° an optionally substituted heterocycle, preferably a 2,3-
dihydrobenzo[b][1,4]dioxine residue, with the proviso that the
heterocycle is other than optionally substituted 3-pyridine,
thiadiazole, thiophene, furane or benzothiazole, or

° an aryl group, substituted in para position by R4, with the proviso
that R4 is not -NOo.



-F, -d, -Br, -OH or -0-C1-C3 alkyl; 35 wherein R7 is: -H, -F,
-, -Br, -CF3, -WR3, -Cl-C6 alkyl, -(CH2)maryl, optionally
substi t ut\Ee 201/8Mms6or two R6? - (CH2), -heterocycl e, optPCHAIPRIOSHTNTSE it ut ed
by one or two 1:15, or -(CH2)m C3-C8 cycloal kyl; wherein mis an integer
fromO to 6; wherein Ais: -(CH2)n-X36wherein nis an integer fromO to 1
with the proviso that: when n = 0, X is. an optionally substituted
nonocyclic heterocycle or a 2,3- dihydrobenzo[b][1, 4] di oxi ne residue, wth
the proviso that the heterocycle is other than optionally substituted
pyridi ne, thiadiazole, thiophene, furane or benzo[d][1, 3]dioxole, or an
aryl group, substituted in para position by NR R2; when n = 1, X is: aan
opt i onal | \2. Sldogiaunadt sedotigeioodgicl &, wiperefreRatst y a 2, 3-
di hydr obenzo[ b] [ 1, 4] di oxi ne residue, with the proviso that the heterocycle
is other than 8ptidhally substituted 3-pyridine, thiadiazole, thiophene,
furane or benzqthi agohe, or an aryl group, substituted in para position by
F14, with the provi§8 that R4 is not -N®2. 36

-] - o.

3. Compound according to claim 1, wherein Ry and R;, independently from
each other, are selected from:
° -C1-Cg alkyl, or
e taken together with the nitrogen atom to which they are bound to
form an optionally substituted 5- to 8-membered heteromonocycle
containing from one to three heteroatoms selected from the group
consisting of nitrogen, oxygen and sulphur.
4. Compound according to claim 1, wherein Ra is -C4-Cg alkyl.

5. Compound according 1o claim 1, wherein R,is:

° -Br,
) ~(CH2)m-NH1 Rg, ar
© -W-Ra.

6. Compound according to claim 1, wherein W is -O-.

7. Compound according to claim 1, wherein mis an integer from 0 to 1.

8. Compound according to claim 1,

wherein A is: -(CH3),-X

wherein n is an integer from 0 to 1 with the proviso that:

whenn =0, X is:
¢ an oplionally substituted monocyclic heterocycle or a 2,3-

dinydrobenzo[b][1,4]dioxine residue, with the proviso that the
heterocycle is other than optionally substituted pyridine,
thiadiazole, thiophene, furane or benzo[d][1,3]dioxole, or

° an aryl group, substituted in para position by NR,Ry;



2. Conpound according to claim1, wherein Rois: -H -Br, or -NO. 3.
Conmpound according to claiml, wherein RL and R2, independently from each
ot her, ar®w0ge11é80d from -CL-C6 al kyl, or taken togePR@EPMIVINTATAE
nitrogen atomto which they are bound to forman optionally substituted 5-
to 8-nmenbered heterononocycle containyng fromone to three heteroatons
sel ected fromthe group consisting of nitrogen, oxygen and sul phur. 4.
Compound according to claim1, wherein R3is -C-C6 alkyl. 5. Conpound
according to claiml1l, wherein R4 is: -Br, -(CH2)mNRL R2, or -WR3. 6.
Compound according to claim1, wherein Wis -0-. 7. Conpound according to
claim1, wherein mis an integer fromO to 1. 8. Conpound according to
claim1l, V\hewieéannnA:i,sX&(CHZ) X vvhereln nis an integer fromO to 1 with
t he proviso that ionally substituted nonocyclic

i s 0
het erocycl e or ®a 23’33 QHtt'HWWob\%‘i‘%‘ LB?‘FI 'ﬁ@"‘)&)@lﬁe PEIPERRY i t B-¥he proviso
that the heter OCyC&hﬁy(ﬂr%bQﬁit% 1 Rmsard 1:egaliéy vﬁt‘t'\b%é tibido Piak dihge,

t hi adi azol e, thi ophene, furane or benzo[d][1,3]dioxole, or an aryl group,
substituted in par'é[atpwwleoms bsﬁhﬂr Riharp: optenaliheautstituted B-pwidinen

optional |y substi t%i Eﬁjaf&?et SO, turBﬁS{ﬁFt?%z%th?a%lg or

di hydrobenzo[b][1 X1 e reS| € proviso that the heterocycle
is other than ephmawlmr@tﬁosubtmtn@d id-meyh ipdkinien Hyhik adiitzleeprol/isioophene,
furane, or benzot %@fé an aryl group, substituted in para position
by R4, with the pr 65t tN 4 is not -NO2. wherein R4 is: -Br,

6- (CHZ)WtNm@nﬁg|mﬁ§reln 131 and R2 are taken together with the nitrogen
atomto which they are bound to forman optionally substituted 5- to

8- menber ed het er omBocycl e containing fromone to three heteroatons

sel ected fromthe ggF%P @ﬁ |st|ng of nitrogen, oxygen and sul phur, wherein
mis an integer fr g

wherein Ry and R; are taken together with the nitrogen atom to which they are
bound to form an optionally substituted 5- to 8-membered heteromonocycle
containing from one to three heteroatoms selected from the group consisting
of nitrogen, oxygen and sulphur,
wherein m is an integer from 0 o 1
9. Compound according to claim 1, selected from the group consisting of:
8-Hydroxy-N-(1,1-dioxidotetrahydrothien-3-yl}quinoline-7-carboxamide
8-Hydroxy-N-(tetrahydro-2H-pyran-4-yhquinoline-7-carboxamide;
8-Hydroxy-N-(4-morpholinophenyl)quinoline-7-carboxamide;
8-Hydroxy-N-(thiazol-2-yl}quinoline-7-carboxamide;
8-Hydroxy-N-(isoxazol-3-yl)quinoline-7-carboxamide;
8-Hydroxy-N-((5-methylpyrazin-2-yl)methy!)quinoline-7-carboxamide;
8-Hydroxy-N-((1-methyl-1H-imidazol-2-yl)methyl)quinoline-7-carboxamide;
8-Hydroxy-N-{((4-phenylthiazol-2-ylymethyl)quinoline-7-carboxamide;
8-Hydroxy-N-(pyridin-4-yimethyl)quinoline-7-carboxamide;
8-Hydroxy-N-(2,3-dihydrobenzo[b][1,4]dioxin-6-yl)quinoline-7-carboxamide;
8-Hydroxy-N-(4
!
-

8-Hydroxy-N-(4-bromobenzyl)quinoline-7-carboxamide;

-(dimethylamino)benzyl)quinoline-7-carboxamide;

8-Hydroxy-N-(benzo[d]thiazol-2-yimethyl)quinoline-7-carboxamide;



9. Compound according to claim1, selected fromthe group consisting of:
8- Hydroxy-N- (1 , 1-di oxi dot et r ahydr ot hi en- 3-yl ) qui nol i ne-7- car boxam de

8- Hydr oxyWPR20t1é18p2%hy dr o- 2H- pyr an- 4- yl ) qui nol i ne- 7- car boRawiE®2910/070793

8- Hydr oxy- N- ( 4- nor phol i nophenyl ) qui nol i ne- 7- car boxani de;

8- Hydr oxy- N- (t hi azol - 2- yOqui nol i ne- 738ar boxam de;

8- Hydr oxy- N- (i soxazol - 3-yl ) qui nol i ne-7- car boxam de;

8- Hydr oxy- N- ((5- net hyl pyrazi n-2-yl ) et hyl ) qui nol i ne- 7- car boxam de;

8- Hydroxy-N-((1 -nmethyl-1 Hirnidazol -2-yl)nmethyl)quinoline-7-carboxam de;
8- Hydr oxy- N- ((4- phenyl t hi azol - 2-yl ) met hyl ) qui nol i ne- 7- car boxam de;

8- Hydr oxy- N- (pyri di n-4-yl met hyl ) qui nol i ne- 7- car boxam de;

8- Hydr oxy 8Ny pBy-tli- My@nqﬂmhmtpéﬂzﬂ;ﬂ)g@hdhm?maﬁad)muﬁldeI i ne-7-car boxam de;

oty oy ENIAOR MRS R i ol e orantds
8- Hydr oxysbwcbewm[ﬁ:}yhbh@p]heah?quidambmum@kamwd car boxam de; 38
8- Hydr oxy- N (4-no benzyl ) qui nol i ne- 7- car boxam de

8- Hydr oxy 8\ C{QXYTB'tWy 1ﬂ‘h1@z”o?rlazmw‘)VH‘EPWyM')%‘tﬂCWBPT7n%3”?%%TF‘E@xam de;
8- Hydroxygwcmyﬂvasznéthy%kaxia:%apﬁéh@@ﬁ.ﬁ@ﬁé@?@%d}@m@é Hydroxy-N-(4-(1

2,4-triazol~-1 -yl) ui nol 1 ne- 7- car boxam de;
8 Hydr oxy-18k é(wﬂafmawun@éiarzmlamrycqmtatrﬁﬂg RHigasblai smmgowxnt Besaifinde. 10. A

R e L L L S
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