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Thc mvention relates lo a compoimd oi'ormula (Ia)

x'

s:

(Is)

wllci cia
n la an integer betv een 2 and 10,
R'nd R'ndependently represent a substituent selected

fl'onl lhc gn)ilp coludslhl of hydrogen. C,-C,O alkyl,
C C(o cvcloaikyl and aminoalko1, or R'nd R are
taken togcdler with the nitrogen atom to which they arc
tulacllcd lo feral II (but'o tcn.lncnlbcl'i:(I hclcrocycfl.

R'epresents uldependently in each of tbe n units a sub-
stituent sclectcv) I'rom the group cmlsisting oi'flydrogcn,
Ci Cl idkyl. halogen, alkoxy, anunoalkyl and alky-
lamino;

or a plmrnuiceutically acceptable salt thcrmil: vvitb thc pro-
viso that the Svfluorotryptarnine is excluded, for the treatment
or tim prophylaxis of neuroinflanlmatory dismiscv or disor-
ders Thc invmllion also relates to a plmnnaccutical compo-
sition. a method for inhibiting myeloperoxidase enzyme
activity, to a nwthod for inhibiting I.ovv density lipoproteins
oxidation.
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3-ALKYL-5-FLUOROINDOLE DERIVATIYES
AS MYFI.OPEROXIDASV. INHIBITORS

I'IIII,D OF TI Ill INVENTION

[0001] The utventton relates to compounds inlubtting the
enzyme myeloperoxidase. In particular, the invention refers
tn 3-alkyl-5-fluoroindole denvatives as myeloperoxidase
inlubitors and use thereof in therapy.

BACK(iROUND OF THE INTENTION

[0002] Myeloperoxidase (Ml'0) is a berne-containing
enzyme belonging Io the peroxidase superfmuily which cata-

lyzes the reduction of hydrogen peroxide. Peroxidase
cnzyntes can bc fnund in plants, flmgi or animals. Among
anuual pemixidasew the lactoperoxidase. Ihyro'ide peroxi-
dese. eosinophile pcroxi duse and myeloperoxidase have been
investigated Myelopcroxidase is present in primary granules
ofneutrophil~ and to a lesser extent in monocytes It catalyzes
the syntlmsis of hypochlorous acid (an oxidative agent) in
presence ol'chloride iona nnd hydrogen peroxide The initial
role is to favour the elimination of pathogenic agents during
ph'tgncv'tuse.

[0003] Nevertheless. when acute intlanunatory conditions
appear, flm neutrophils release the so-iallcdi 'circulating
myeloperoxidase". The iovolveinent of myeloperoxidase ut
the athcnisclemsis process has been studied. Indeed, this
cti/I'inc scirtts It) llavc d lt)«Jor impact at difli:rent sta es ol
atherosclerosis and some markers of its activity, such as
3-chlonityrnsine, have been highlivhted in atherome plntes
Morixwer, Ihc myelopernxidase plasmatic mmtent predicts
the appearance ofcardiovascular disorders in patients suffer-

ing, nf instable anginn pectoris In athcrosclcrosim tlm 'circu-
lating*'yeloperoxtdase oxidizes apoB100 of LDLs (Lovv

density 1ipoproteins) mtd apoal of HDLs (High density lipo-
proteins) in phystologicalcondt lions
[0004] Klebnnnff revicvvcd tlm literature related to the
potential influence ol'vmloperoxidase in various patholo-
gies (Klebanott S. J.. Myeivperoridrise . jrie«d var/foe, J.

I,cuk. Bio.. 2005, 77, 598-625) Hence, in carcinogcnesis, the
enzyme myeloperoxidase is able to chlorinate DNA base
pairs. producing for example 5-chloro-2udeoxycytosine,
5-chlornuraciic or 8-chlorn-2udcoxygttanosine These
myeloperoxidase specific markers may be utcorporated to
l)NA mtd induce mutagenesis (Henderson et al, Moiecvivr
chiv risc generated by the mvcivyervxidvse-hydrogen perox-
ide-r hi« ridesvsici«vfyiivgvci ies prod«ces 5-rhivrvcl iosi ae
in bacteria/ RNA. I Biol. Chcnt. 1999. 274, 33440-33448,
Masuda et al..f 'hiori«aiivv v/g«vvvs/vc vvd «ther nvc/cv-
sides bi hip«eh/or«vs«rid««dmt eioperviidvsev/'vrfivvicd
hivavn «earroph//s, I. Biol Chem 2001. 276. 40486-40496,
Takeslutaetal.,Mycivycrvxidvscgcvcrvics 5-ih/vrvvrnc//in
/rmrrva «ther«sr/erotic iiisvc, I Biol Chem 2006, 281, 3096-
3104)

[0005] Another involvement ol'myelopernxidnse is its oxi-
dative function in glomcrulnnephritis which has been inten-
sively storing'y Stcnvinkel et al (Maruyama et al, iniivm-
ivviiv«vad vsidvfive stress in h'S/ID ih» role vf
sircivpcrnsidvsc. J. Nephrol 2004. 17, S72-S7ti). In iodio-
patluc pulmonar fibrosis. Cantin et al. (Os/do«i-medi«/cd
epiiiiei/ai cell i«jar ri aid/op«i/sic prrii«orrvry fibrosi s. J. Clio.
Invest 1987, 79, 1665-1673) have dmnnnstrated thc involve-
ment ofmyeloperoxtdase in damages occuring into epithelial
cells. Concerning central nervous system, ('hoi et al. (Cib/v

Iiva vf ihi'ij/aviv«it«id i'l I sac «i iv/irpci'vsll/«'sc «Ililgoics

fivmresof Pvrhinsvs'.s disease m mire, .I Ncurnsc. 2005,25,
6594-6600) have highhghted tlmt the enzg me myeloperoxt-
dase plays a major role in Parkinsmt's disease while I rawford
at al (Issoriviivrr bc/wee« HLhemier's diseuse vad a f«ac-
ilvimi pv/17livvpiilsal ai rhr.'«i c/«peso 1 idvsc ge«e, kxp. Neu-
rol, 2001. 167, 456-459) rcpnrtcd thc same for Alzlmimcr*s
disease Recently. htunan-MPO mouse model showed a sig-
nihcant accumulation ofmyeloperoxidase in brain danmge in
Alzlminter's disease (Maki et al. Xberrv«i erpressiva vf
aiscivyerv ri duse in vsiroci ics promotes phvsphoiipi d

os/dor-

iana rmd mei«vri defimis ia a masse mvi/e/ o/LILheirner
disease, J. Binl Chem, 2009. 284. 3158-3169).
[0006] FP I 499 613 discloses tluoxanthine denvatives as
myeloperoxidase inhibitors. Iltese derivatives are useful for
the treatment of diseases or disorders tn wiuch inhibition of
the enzyme myeloperoxidase is beneficial.
[0007] .Iantschko ef al. (Egiiviivfiva v/'ihc arias«v/ ther-
mody«vm/c yrvpcmi es v/'h«mva mvcivyerv rid«re in inhibi-
tor dcsigri. Biochemical Pharmacology, 2005, 69. 1149-
1157) described indole and tryptmnine derivanves, 1, i.

5-fluorotryptanune nnd 5-cltiorottyptanune. Imvutg the abil-
ity tn mnderntely affi.ct tlm chlorinnting activity of IVIPO

(IC m higher than 0.7 uM). Hovvever, ut order Io achieve a
thempeuti c use of such cnmpounds. their inhibiting character
has to bc strongly enlmnccd and tlmir ICm value has to bc

dnamnticnlly decreased.
[0008] There is a need for imw mycloperoxidase inhibitors
having cnlmnced inhibitmg character There is in partmulal a
need for next 5-tluoroindole derivatives that can be smtabfe
for the treatnwnt of diseases or disorders in which inhibition
ofmyeloperoxtdase is benehcial.

SUMIVLARY OF THF. INYENTION

[0009] Tlm applicant surprisingly li&und that nev 3-alkyl-
5-fluoroindole derivatives show excellent inhibition pmper-
ties tnwards myelnperoxidtvu.
[0010] In a first aspimt ol'he invention, compounds or
plmmtaceutically acceptable salts thereof. for the treatmmtt
or the prophylaxis nf neurointlammatory diseases or disnr-
ders are provided. Said compounds are of formula (Ia)

(ul

[0011] vvhercin

[0012] n is mt integer between 2 and 10,

[0013[ R'nd R utdependently represent a substituent
selected from the grnup consisting ofhydrogen, Ci I-'ic

alkyl, CC-C, cycloalkyl, and aminoalkyl. or R'ndR're

taken together with the nitmgen atom to vvluch they
mc attac hml to I'onn a four to ten-mambcrcd bet crocyc Ic,

[0014] R'epresents independently in each ofthe n units
a substittmnt sclcctcd from the group consisting of
hydrogen, C,-Cm alkyl, halogen, alkoxy, amutoalkyl.
and allylamino:
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or a pharmaceut&cally acceptable salt thereof, with the pro-
viso tlmt the 5-fluorotryptaminc is ixcludcd The npplicant
showed tha»he 3-alkyl-5-fluoro&ndole denvat&ves accord&ng
to tlm prhsent invention strongly inhibit n&yeloperoxidase.
Thc Iow IC, valilcs idlscrvcil against MPO liir said com-
pounds of thc pl'cscnt a&vent&on Bllolv their dlcrapcutlc usc hl
discascs in which a decrease of MPO activity is beneficial
Furthermore, the prcsvnt invention also prov&des a method for
inhibiting myeloperoxidase enzyme activity characterised in
that said metlmd comprises the step of addinv a con&pound

accordu&g to the present invention to a mednun conta&ning

said enzyme, said compound according to the present inven-
tion being added &0 a concentmst&on effecuve Io ud&ib&t the
activity of sa&d enzyme.

[0015] In a Iurthcr aspect of the present u&ventnm, a phar-
maceutical composition is providhed ln particular. said phar-
maceutical composition con&pri sea a thcmpeuti cally el'fhcc tive

amount of a compound according to the present u&vent&on, or
a pharmaceutically acceptable salt thereof, in admixture with
a plmnnaceutically acceptable adjuvant, dilimnt or carrier
Sa&d pharmaceutical compos&tion may be used for the treat-
ment or prophylaxis of neuroinflanunatory diseases or disor-
ders.

[0016] In anothi:r mspi:c&, Ihe present invention pro&'ides a

method iiir the treatment of atherosclerosis. In yet another
aspect, the present invention provides a method for inhibiting
kiw density hpopr(itcins oxidation.

HRII'F DFS( RIP11ON OF THI.'RAWINGS

[0017] FIG. I represents several chemical syntlmsis path-
ways fiir thc preparation of compounds achOrdin to tlm
ll&VC&1&100.

[0018] FIG. 2 represents a graph show&ng the ud&ibition

capab&1&ty (expressed as IIIC,„) ofvarious compounds of the
invcn&ion tm&ards mvclopcroxidasc enz) mh

[0019] FIG. 3 represents a gmp1& showing tl&e inhibition
capability (expressed xs I!IC&0) in function ofchain length n

of the compound of formula (la).

DE I'AILFL) DESCRIPTION OF 1 HE INVIINTION

[t)02U] Whenever tl&e tern& "substituted'* is ushed in the
present invention, it is nwant to indicate that oiw, or more
hydroget& on the atom it&d&cated &0 the expression usin "sub-
stituted'* is replachx) with a selection from the indicated group,
prov&ded that the ind&cated atom's normal valence is not
exceeded, and that the substitution results in a chemically
stable con&pound. i e a compound that &s sutTiciently robust to
surv&ve isolation to a useful degree of punty from a react&on

mixture. and formulation into a therapeut&c agent. Substim-
ents nuiy be selected from but not Innited to. Ii&rex unple, the

group compns&ng alkyl. cycloalkyl, aryl, halogen, hydroxyl,
nitro, ninido, carboxy, nmino, cym&0 The term '*nitro" as used
herein rel'ers to the gnmp NO, The tern& '*cy u&o" as used
herein refers to the group CN. The tern& "hydroxyl" refers
lo thc group ~H Thc term "B&nido" rel'crs to the gmup

C(O) NII The tenn '*carboxy" refers io the gmup
C(O)O

[0021] Tlm term "alkyl" by itself or ns part of m&otlmr

substituent refers to a hydrocarbyl rad&cal offormula C„I in„,
whereu& n is a number yeater than or equal to I (ienerally,
alkyl groups of the present invention comprise from I to 10

carbon atoms. prefembly from I to 6 carbon atoms, more
prefembly from I to 4 carbon atoms, still more preferably I to

3 carbon atoms. Alkyl youp s may be lu&ear or branched and
may be substitutcdi When a subscript is used herein fi&llowing

a carbon atom. the subscript refers to the number of carbon
atim&s that the nmned group may m&ntain. Thus. for example,
(',,alkyl memis &m alkyl ol'one to four carbon atoms For
example. the "Cr(',„alkyl'* refers but is not limited to
nmthyl. ethyl, n-propyl. i-propyl, n-butyl, i-butyl, s-butyl,
t-butyl. I-pentyl, 2-pentyl, 3-pentyl, &-pcnq I. nco-pentyl,
t-pentyl, l-hexyl, 2-hexyl, 3-hexyl, I-methyl-I-ethyl-0-pen-
tyl, 1,1,2-tri-med&yl-n-propyl. 1.2.2-trimethyl-n-propyl. 3.3-
dunethyl-n-butyl. I-heptyl. 2-heptyl, l-ethyl-1.2-dunethyl-
n-propyl. I -ethyl-2,2-dimethyl-n-propyl, I-octyl. 3-octyl,
4-methyl-3-&.-eptyli, 6-methyl-2-n-heptyl, 2-propyl-I-n-
heptyl. 2.4,4-trunethyl-l-n-pentyl, I-nonyl. 2-nonyl. 2.6-

dimethyl-4-n-hap tvl, 3-ethyl-2,2-dimethyl-x-n-panty l. 3,5. 3-

tnmethyl-I -n-hexyl. I -decyl, 2-decyl. 4-decyl, 3.7-dunethyl-
I-n-octvl. 3,7-dimethyl-3-n-octyl. For example, the term
"CPC, alkyl'* reli:rs &0. but is not limned ui. nlethyl. ethyl,
n-propyl. &-propyl. n-butyl, i-butyl, s-butyl, t-butyl, l-pentyl,
2-pentyl, 3-pentyl, &-pentyl, neo-pentyl, t-pentyl, l-hexyl,
2-hexyl, 3-hexyl, I-methyl-I-ethyl-0-pentyl. 1,1,2-tn-me-
thyl-n-propyl. 1.2,2-trunethyl-n-propyl, 3,3-d&methyl-n-bu-

tyl Thc tenn "('0-('s alkyl" rel'em to methyl, ethyl

[0022] The term "lour to tcn-mcmbcrcd helcrocyclc's
used herein relhrs to a ii&ur to ten-membered hetemcycle
comprising at least one nitmgen atom. Preferably, said Imt-

erocycle is liiur ui eight-inmnbmcd hcterocyclc. morc prei'-

erably five to six-membered heterocycle. I'referably. sa&d

"heterocycle" can bh a five or six-n&cn&bcrhxI nitmgm& hetero-
cycle. Said "heterocycle" can optionally be subst&tuted by one
or more substituent(s) such as allyl, alkoxy, aryl or halogen.
Said "heterocycle*'&ay further comprise another Imterimtom
such as sulfur, oxygen. phosphorus or mtrogen. Sa&d "hetero-
cycle" can be aromatic. Non-limiting examples of "four to
ten-membered heterocycle" may be azetidu&e. pyrrol&dine,

pipendine. piperaz&ne. azepane, azocane. methylpipendine.
pyrrole, h&dole. isoindolc, pyridine. &riazinnne, triazinc. Bzo-

culc, Bzaphilsphluallc. &norphohuc, thloinolphohllc. oxilzl-
nane, tluazinane, azaphosphinine. tluazine. or oxazme. The
i&nu Bryl Bs &Lied he&h&il I'efcri &0 a pol&&ala&In&ati'.d. Bnl-

mat&c hydrocarbyl group lmving a s&Ogle nng (&.e. phenyl) or
nniltiplc aromatic rings fused together (c g. naphtyl) or linked
covalently, typically containing 6 to 10 mirbon atoms,
wherein at least one ring &s aromatic. Non-limiting examples
of aryl con&prise phenyl, biphenylyl. biphenylenyl. tetmalinyl,

arailenyl. naphthalenyl. indenyl. ncenaphtenyl, phenanthryl,
indanyl, pyrenyl. 1he aryl ring cm& optionally be substituted
by onc or morc sub stitimnt(s)

[0023] The term "am&noalkyl" refers to the youp NR"R'hereinR'nd R'epresent independently hydrogen or alkyl
or substituted alkyl as defined Imrein.

[0024] Thc term *'alkoxy" as used hereul refers to a rndical
hav&ng the fiirmula OR'herein R" &s alkyl as descnbed
Bbovn 1101'xanlplc Ilkoxv ala& bc (-

1 s all'oxy. Non-limiting
examples ol'u&table alkoxy include methoxy, ethoxy. pro-
poxy. butoxy. n-butoxy, isobutoxy, sec-butoxy, n-pentoxy,
isopcntoxy, scc-pcntoxy, t-pentox&, or Imxyloxy

[0025] The term "halogen" as used herein refers to chlo-
ride, fluoride, iodide, or bromide.

[0026] The term "cycloalkyl" as used hereu& is a cycl&c

allyi group, that is to say. a monovalent, saturated, or unsat-
umted hydrocarbyl group having I or 2 cyclic structure.
Cycloalkyl u&eludes all san&rated hydrocarbon groups con-
taining I to 2 rings. including monocycl&c or bicyclic groups.
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IIc)

[UU31] wherein

[0032] n is an integer between 2 and 10,

[0033] R'nd R'ndependently represent a substituent
selected from the ~Coup consisting ofhydrogen (-1 (-

alkyl, Ci ( ic cycloalkyl and aminoalkyl. or R'id R
are taken together ii ith the nitrogen atom to wluch they
are attached to form a four to ten-membered heterocycle,

Cycloalkyl groups may comprise 3 or more carbon atoms in
the ring and generally. according to this invention comprise
I'rom 3 to 10 carbon atoms. The tenn '(',-( „, cimloalkyl" as
used herein refers to a cycloslkyl groups comprising from 3 to
10 carbon atoms. For example, the tenn may include cyclo-
propane, cyclobutane, cyclopentane. cyclohexane. cyclohep-
tane. cyclooctane, cyclononane. Or cyclodccane

[0027] Theterm "alkylamino" by itselforas partofanother
substituent refers to a group consisting of'i amino gmup
attached to one or two independently sclectcxf and optionally
substituted alkyl groups. cycloafkyl groups i.e., alii 1 amino
refers to N(R")(R ) wherein R'nd R're each indepen-
dently selected from hydrogen, cycfoafk31, or alkyl. Alki-
lamino include mono-lower alkyl mnino group (e g. mono-
C

1
ralkvlainino roup such as methylanuno and ethylanuno).

di-lower alkylamino group (e.. dt-C»afkyfanuno gmup
such as diinethylaniino and diethyhunino) Non-limilulg
exmnples of suitable alkylamino gmups also include n-pro-

pylmmno, isopropylamino. n-butylamulo. isobutylamino,
sec-butyl umno. tert-butylamuio. pentylmnino, n-hexy-
lamino, di-n-propylmuino, diisopropylamino. cthylnmthv-
lamino, methyl-n-pro py lamino, methyl-l-propy lamino, n-bu-
tylmethylamino. i-butylmethylamino, t-butylmethylamino,
ethyl-n-propyl uuino, ethyl-1-pmpylmnino. n-bulylcthy-
lnmino, i-butylcthylamino, t-butylethylmnino, di-n-buty-
laniino, di-i-butylamino. methylpentylamino. methylhexy-
lannno, ethylpentylanuno, ethylhexylamino.
propylpcntylamino, prupylheXylamin, and Ihc hkc

[0028] The term *'IC„," as used hereia refers to the half
maximal inhibitory concentration ICw represents the con-
centration of a compound Ihat is required for 50% inhibition
ofan cnzvnlc 11'I vitro. Ill tlic cori text of thc prcsclit illvcntloll,

IC,„values ivere deternuned against myeloperoxidase
enzvmc

[0029] The term "n unit" as used herein refers to the group
(CHR') . lienee, the tenn *'R'epresents uidepeodently

in each of the n units a substituent" as ascii Imrcin means that
in each "n unit". l.e, in each (CIIRB) group, R'ay be
one of the cited substmients, independently of the other or
adjacent "n iuut" contained in said con)pound

[0030] In a lirst aspect. the present invention relates to

compounds of fimnula (Ia)

[0034] R'epresents independently in each ofthe n units
a substituent sela:ted I'rom thc. group consisting of
hydrogen, C,-C„, alkyl. Imlogen. alkoxy. aminoalkyl,
and alkylamino:

or pharmaceutically acceptable salts thereof. with the proviso
that 5-fluototryptamine is excluded, for the treatment or the
pmphylaxls of diseases or disorders for neuroinflanunatory
disorders. The term "5-fluorotryptamine" also refers to a

cmnpound oi'formula (Ia) w hcrcin n 2, R', R'rc hydmgcn
and R's hydrogen ln each of the n units. The compound
5-tluorotryptmnine can also be named 2-(5-fluoro- I H-mdof-
3-yl)ethyl-I-amine. 3-(2nunuuiethyl)-5-fluoro-Ill-indole
[0035] The present invention ago relates to the usc of a

compound of formula (la)

N

II

[0036] ivherein

[0037] n is an integer between 2 and 10,

[0038] R'id R indcpendcntly rrprcvent a subctitilcllt
selected I'rom the group consisting ofhydrogen, Ci
alkyl, ( 1-('f„cycloalkyl mid mninoalkyl, or R'ndR're

iakcn together with tlm nitrogen atom lo v hich they
are attached to form a four to ten-membered heterocycle,

[0039] Rs represents independently in each of'the n units
a substituent selected from the gmup consisting of
hydrogen, (',-C,„alkyl, lxilogcn, alkoxy. aminoalkyl,
mid alkylanuno:

or pharmaceutic ally acceptable salts thereof. with the proviso
tlat 5-Ihiorotryptamine is excluded, in tlm manufacture of a

mediaiment for the traitment or prophylaxis ol neuminfl un-
matory diseases or disorders.

[U040] n may be an integer between 2 and 6. Haice, n can
bc 2, 3, 4. 5 or 6, or a value in tfic range bctw can any Iwo of the
aforementioned values. Preferably, n may be an integer
betwceen 2 and 4. Alternatively. n may be an integer between
2 and 5.

[0041] In a preferred embodiment. R'ay represent inde-
pendently in each ot'then units a substituent selected from the
gmup consistiog of hydrogen and C,-( „alkyl. In another
embodiment, R'nd R'iay independently represent a sub-
stituent selected from tlm group consisting of hydrogen Bnd

r,-r., Blkyl, 111' Bnd R lllav bc. 'taken together v ith thc
nitrogen atom to which they are attachcxf to foun a hetero-
cycle sclcctcdi from the group cmisisting of azetidinc. pyrro-
lidule. plperidine, piperazine, azepnne mid azocane. In
anotheranbodiment, R'ay represent iud epaidaitly in each
of the n units a substituent selected from the group consistmg
of 11)'clrogcil and (- 14 s Illii'nd R'nd R" may indepen-
dently represait a substituent scfectcxf from tlm group con-
sisting of hydro en und C,-C, alkyl, or R'nd R'ay be
taken together with the nitrogen atom to which they are
atmchcd to fbmi a lmtcrocyclc selected from thc group con-
sistuig of azetidine, pyrmlidine, piperiduie. piperazine.
azepane and azocane.
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H
I

N

H

iui

[0042] In a preferred embodiment, R'ay represent inde-

pendently in each of then units a substituent selected from the

group consistingofhydrogenaialCHCs alkyl Preferably„R'ay

be hydrogen in each of the n units. In miother preferred
embodiment. R'nd Ra may independently represent a sub-
stituent selcctcd from the group consisting of hydrogen and
C,-Cs alkyl, or R'nd R may be taken together with the
nitrogen atom to wlflch they are attached to form a Iietero-
cyclo selected front the group consisting of pyrrolidinc and
pipemzine. R'ay represent independently in each of the n
units a substituent selected from the group consisting of
hydrogen and C,-Cs alkyl: and R'nd R'ay independently
represent a substituent selected from the roup consisting of
hydrogen mid C, -Ca alkyl. or R'nd R'ay be taken toge~ther

with the muogen atom to ivluch they are attached to form a

heterocycle selected fmm tlie group consisting ofpyrmhdine
and pipenrzute R'ay bc in each of thc n units a hydrogen,
and R'nd R'ay independently represent a substituent
sclcctcd from the croup consisting of hydrogen tmd CH(a
alk31, or R'nd R'ay be taken together with the mtrogen
atom to v, hich they are attached to foun a pyrrelidin.
[U043] In a preferred embodiment, said compound may be
3-(3-Aminopropyl)-5-fluoro-[IHJ-indolc of fomiula (H)

[0045] Iu a preferred embodiment. said compound may be
5-liluoro-3-[2-(I-pyrrohduiyl)ethyl]-[HI]-indole of formula

(IV)

Q

N

H

Said cmnpound of fornuda (IV) is cxtuivatcnt to a compound
ofgeneral fornuda (I a) wherein n is 2. R's hydrogen in each
of the n units, and R'nd Ra are taken together with the
mlrogen atom to which they are attached to liinn a pyrroli-
iliite

[0046] In a preferred embodiment. said compound may be
N,N-Dimethyl-3-(2-aminoethyl)-5-fluoro-lH-indotc of'or-
nuila (V)

tt

N — H

i 1u l

Said impound offormula (11) is equivalent to a compound of
general Ibnmda (la) wherein n is 3, R's hydro en iu michol'he

n units, and R'nd R" are hydrogen.

[0044] In a preferred embodiment, said compound may be
3-(4-Aminobutyl)-5-tluoro-[I HJ-indole of formula (HI)

Said co nipo un d of tiirmu la (V) is equivalent to a compound of
general formula (la) wherein n is 2, R's hydmgen in each of
the n units. and R'nd Ra are methyl groups.

[0047] In a preferred embodiment. said compound may be
3-(5-utunopentyl)-5-fluoro-[HI]-indole oxalate of formula

(VI)

NH
( Vli

Said compound of fiirnmla (III) is equivalent to a compound
ofgeneral fornnila (la) wherein n is 4, R's hydmgen in each
of the n units, and R'nd R are hydrogen.

Said compound of formula (Vl) is eqiuvalent to a compound
ofgeneral fornuda (I a) whereut n is 5, IK's hydrogen in each
of then units, and R'nd R are hydrogen.
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[0040] Altenmtively, the compoutid moy be 3-(6-amuio-
hexyl)-5-fluoro-[Hf[-iiulolc oxalate of fomuila (VII)

tv)11

Said compound offormula (VH) is equivalent to a compound
ofgeneral formula (la) wherein n is 6, R's hydrogen in each
of the n umts, ond R'nd R" are hydrogen.

[0049] In a prcferrcd embodiment, said compoiuid may bc
selected from the amtup consisting of (3-(3-Amuiopropyl)-5-
fluoro-[IHJ-indole (3-(4-Aminobutyl)-5-tluoro-[IH]-indolc
(5-Fluoro-3-[2-(I-pyrroliduiyl)eihyl-[HI]-indole (N.N-
Dimethyl-3-(2-ominoethyl)-5-fluom-[IHJ-indole and 3-(5-
mnuuipcntyl)-5-fluoro-I H-indolc oxalatc or o phannaceuti-
cally acceptable salt thereof. In particular. sud compound
may be selected fmm the group consisting of (3-(3-Amino-
propyl)-5-fluoro-[I H[-indolc (3-(4-Ammobutyl)-5-fluoro-
[IHJ-indole, (5-1'luoro-3-[2-(I-pyrrolidinyl)ethylJ-[IHJ-in-
dole mid 3-(5-mninopentyl)-5-fluoro-[IH]-indole oxalate or
a plmrmaceutically acceptable salt thereof. More in particu-
lor. smd compound may be (3-(4-Aminobutyl)-5-fluoro-
[IHJ-indolc or 3-(5-aminopcntyl)-5-fhioro-[IH]-indole
oxalate or o phannoceutically acceptable salt thereof.

[0050] In a preferred embodiment. said compound accord-
ing to the present imention may have an ICm equal or less
than 0 2 PM, prel'erobly less than 0 15 PM. mid more prcl'er-

ably less than O.l uM against myeloperoxidase enzyme. In
particular, said compound according to the present invmition

moy have mi IC„, lover tluni 25 nM against myeioperoxtdase
clizvine

[0051] The compounds of the present invention moy be in
thc ftirm of salts, in particular acid addition salts. Suitable
salts include tlxisc liirmed with both organic and inorgaiuc
acids. Such acid addition salts will nomially be pharmoceu-
tically acceptable salts although salts of non-phannaceuti-
cally acceptable acids may be ofutility in the preparation and
purification of the compound of the present invention. I 1 ence,

prelerrcd salts include thtise liinned from bydromhlonc,
hydrobromic, tnfluoroacetic, sulpluinc, oxalic, phosphonc,
citric, tartaric, lactic, pyruvic. acetic, succinic. fumaric,
moleic. niethauesulphonic, p-toluencsulfouic, formic, adipic,
glycohc. aspartic. malic, oleic. mcotuuc. saccharinic ond
benzcnesulphonic acids

[t)l)52J Tlm compounds according to the invention repre-
svntcd by the fomiula (la) or phannoceuucally acceptable
salts thereof, are indicated for use in the treatment or prophy-
laxis of diseases or disortlers in which modulation of the
acuvity of the enzyme myeloperoxidase is beneficial. In p u-
ticulor, linkage of myeloperoxidase activity to disease has
bccil demonstrated in neurointlammotory diseases. Tlmre-
fore, the compound of the present invention is particularly
indicated for use in the treatment of neuroinflauunatory dis-

orders or diseases in monunals including lnunan. Such dis-
eases or disorders tvill be readily apparent Ri the mmi skiflcd
nl thc art.

[0053] Disorders or diseases that moy be specifically men-
tioned include multiple sclerosi~, Alzhcinmr's discase, Par-
kinson's diseosc„aniyotropbic lateral sclerosis tmd stroke as
well as other inflanunotory diseases or disorders such as
asthma, chronic obstnictive pulnionary disease, cystic tibro-
sis. idiopatluc pulmonary fibrosis, acute respimtory distress
syndrome, sinusitis, rhinitis, psoriasis, dermatitis, uveitis,
gingivitis. atherosCleros, inflanunatory ho~el disease, renal
glomerular damage, liver fibmsis, sepsis, proctius. rheuma-
toid arthritis, and intlanunation associated with reperfusion
uiiury, spinal cord ugury and tissue dams e/scarring/adhe-
sion/re)ection. Lung cancer has also been suggested to be
associated with 1»gh MPO levels. Thc compouidis are also
expected to be usefiil in the treatment ofpain.

[0054] Prophylaxis is expected to be particularly relevant to
the treatment o f persons who have suffered a previous episode
o I: or are otherwise considered to be at nicreoscd nsk ofi the
disease or condition in question. Persons at risk ofdeveloping
a particolnr disease or comlition generally include those imv-

ing a fomdy lnstory of the disease or condition, or those v,hti
have been identified by genetic testing or screening to be
particularly susctptible to devclopuig thc diseases or disor-
ders.

[0055] ln particular, compounds of the present invention
are suitable for the usc in the rreatment of multiple sclerosis,
atherosclerosis, Alzheimer's disease, cluonic pulmonar dis-
ease, chronic inflmnmatory syndromes linked to joints or
Parkinson's disease. Therefore the present inventioo relates
to the use of a compound or plmmiac cuts cally acceptable salts
thereof according to tlw prcsvnt invention tiir usC in tbe manu-
facture ol'a medicament for the treatment of multiple sclero-
sis. atherosclerosis, Alzheimer's disease, chronic pulmonar
discase, chronic inflmnmatory syndromcs linked to joints or
Parkinson's disease. I ience, compounds of the present inven-
tion may be useful for onc or more of tlm atb(1vc.lnt:lltioned

diseases or disorders In particular. said compounds mny be
suitable for the treatment of cardiovascular diseases such as
atlmrosclcrosis. Said compounds mny be used ftir tlm manu-
iaculle. til a tncsficatnettt ior sist: in tht: treatn1ent 111 othcrt1-

sclerosis.

[0056] For the above tuentioncxI therapeutic indications,
the dosage admuustered will, of course, vary ivith the com-
pound employed, the mode of administration mid the treat-
mentdesircd Htmever.ingcneral,sausfoctoryresultsmaybe
obtained when the compounds are administered at a dosage of
thc solid forni of between 0 I mg and 2000 mg per day

[0057] lite present invention also pro~ides a method for
inhibiting nflmlopcroxidasc enzyme activity chnrncteriscd in
that said method comprises ihe steep of addui a compound oI'ormula(Ia). with the proviso that 5-fluorotryptomine is
excluded, to a mcxfium containing said myelopcroxidttsc
enzyme, aud compouiul ol'ormula (Ia) bemg oddcxI in a
concentmtion effective to inhibit tlm activity of said enzyme.
Said medium containing said myclopcrttxidasc cnzymc may
be a phosphate buffer. The pH of said niedium may be
betwccen 7 and g, preferably between 7 2 ond 7.6 I'rel'erably,
the pH of said medium may be approximately 7.4. The con-
centration

oft'he

compound offormula (la) effective to inhibit
the activity of the enzyme myeloperoxidase may bc below 0 2

PM, preferably below 0.15 PM. more prefembly below 25

nM. A conc enuati on ofa compound is considercxl as effective



1] 8 20 [2/0 [22948 A I May 17, 2012

to inhibit the activity of an enzyme when such concentmtion
inhibit 50'i&) of'thc &nxynm activity
[0()58] In another aspect of the present invention. a phar-
maceutical composition is provided In one embodunent, the
pharmaceutical composition compnses a thempeutlcally
effcxtive amoluit of a compound according to the present
nlvcntlon with thc proviso th'lt 5-ffuolotlypuunlnc ls
excluded. or a pharnmceutically acceptable salt thereof, in
adnnx turn w it b a p hanna cautimd fly accept able adjuvant, di 1u-

ent or camel. The term "therapeutically effective amount"
refers to dosage that provides the spccitic pharmacological
response fi)r lvhich the drug is admmistered ul a significant
number of subjects ul need of such treatnlent. The "therapeu-
tically etfi:ctive amount" nmy vary according, for exanlple,
ihe physical condiuon of the pa«ant. the age of the patient and
the severity ofthe disease.
[0059] Said plmrmaceutical composition composes a com-
pound of geneml formula (la)

l&i X'

S

H

[0060] wherein
[f)061] n is an integerbenveen2 and 10,

[UU62J R'nd Ri independently represent a substituent
selected from tlm group consisting of hydrogen. ( I (
alkyl, (,-('«, cycfoafk) I and aininoalkvl. Or R'ndR're

taken together with the nitrogen atom to which they
are attached to fi)rm a four to ten-membered bet cro cycle,

[0063] R'epresents independently in each of the n units
n substituent selected from ihe group consisting ol'ydmgen.Ci (-io all vl halogen. alkoxy. aminoallyl
and alkylmnino;

era phannaceut ical ly acceptable salt thereof with the proviso
tlmt 5-ihlomtryptamule is excluded.

[0064] Preferably said pharmaceutical composition may
comprise B compound of formula (Ia) wherein n may be an
integer betv, een 2 mid 6. lienee, n can be 2. 3, 4, 5 or 6. or a

value in the range between any nvo of the aforementioned
vulues Prefbrdbly. n may be an integer bctwecn 2 and 4

Alten«itively. n may be an integer between 2 and 5.

[0065] In another embodunent, said pharmaceutical com-
p&nation fnill'onlpflsc a c&1nipound ol'ornnlla (la) wherein
R'ay represent independently in each of the n units a
substituent sefectcxf from the group consisting of hydrocen
mid ('H(', alkyl. In mx)ther embodinwnt, said pharmaceutical
composition may compose a cmnpound of formula (Ia)
wherein R'id Rs may independently represent a substituent
s)clcctcd from the group cmlsistmg of hydrogen mid C,-C,
alkyl, or R'nd R'ay be taken together with the nitrogen
atom to w hick they are attached to form a lmterocyc le selected
from the gmup consisting of azendule. pyno)ddin, pipe«-
dine. piperazine. azepane and azocane. Said phamiaceutical
colnposltlon nlav conlpilse a conlpoiuld of fern'l«IB (hl)
where&BR'ay represent independently ul each of then units

a substituent selected from the group consisting of hydrogen

and CI (-
&

'Ilk)'fi and R'nd R may independently represent
a substituent selected from the group consisung ofhydmgen
dnd (. &"( s Bfk31, or R'nd R- are lakcn together with the
nitrogen atom to which they are attach& to form a hetero-
cycle selected from the group consisting of azetidine. pyrro-
hdine. pipendine. piperazine, azepane and azocane.

[0066] In a preferred embodiment. said pharmaceutical
composit«)n nlay compnse a compound of fornnlla (Ia)
v, herein R'ay rcpremnt indcpendcnlly in each of'the n uniw
a substituent selcected fmm the group consisting of hydmgen
and C, -('I alkyl. I'referably, R'my be in each of the n units
a hydro en. In another preferred embodiment, s nd pharma-
ceutical con)position may comprise a compound of fi)mlula

(la) v hcrcin R'nd R'ay independently represent B sub-

stituent selected from the group consisting of hydrogen and
(',-(.s alkyl, or R'nd R may be taken together v ith the
nitrogen eton) to which they are attachcxf to form a hetero-
cycle select&xi from the youp consisting of pyrrohdine and
piperazine. Said pharmaceutical composition may compn se a

compound of formula (Ia) wherein R'ay represent inde-
pendently in each of the n units a substituent selected front the
group consisting ofhydrogen and (',-Cs alkyl; and R'nd Ra

may independently represent a substituent selected from the
gmup consisting ofhydrogen, (

I
('I Blkvk or R'nd R- may

be taken together with the nitrogen atom to which they are
attached to foml a hetemcycle selected from the group con-
sistinv of pym)lidine and pipemzine. Said phannacmitical
comp&)sit&on may comprise a compoimd of li)nnula (Ia)
whermn R'ay be in each of the n units a hydrogen; andR'nd

R nlay indcpclldcl'Itly represent a substitumlt selected
fkom the gmup consisting of hydrogen, C HCS alkq I, or R 'nd
R may be taken together with the nitn)gen atom to wlgch
they are attached to fi)nn a pyrrolidinc

[0062] In a prcli:rrcd cmbodinwnt, said pharmaceutical
composition may compnse a compound offormula (Ia)
wherein said compound may be selected from the youp
c&msisting of'(3-(3-Aminopropyl)-5-fluoro-[HI]-uidolc, (3-

(4-A&utnobutyf)-5-tluon)-[III]-indole. (5-Fluoro-3-[2-(l-
pym)lidinyl)ethyl]-[IH-indole, (N,N-Dimethyl-3-(2-amino-
etbyl)-5-11uom-[I if-indole,:md 3-(5-aminopentyl)-5-fluoro-
IH-indole oxalate or a phannaceutically acceptable salt
tlmreof as defined above. In particular. )Bid pharmaceutical
composiuon nrdy c&mlpnse a compmmd of li)nnula (Ia)
selected from the group consisting of (3-(3-Aminopropyl)-5-
1luoriw[l H]-indole, 3-(4-Aminobutyl)-5-fluoro-[IH]-indole,
(5-Fluoro-3-[2-(I-pyrrolidulyl)ethylJ-[HIJ-indole and 3-(5-
aminopentyf)-5-tluoro-I H-indole oxalate or a pliannaceut-
cally acceptable salt thereof. More ul particular. said pharma-
ceutical composition may comprise a compound of fomnlla
(la) selected from the group consisting of3-(4-Aminobutyl)-
5-tluoro-[111]-lndole and 3-(5-anunopentyl)-5-fluoro-Hl-in-
dole oxalate or a phamlaceutically acceptable salt thereof.

[0068J In a preferred embodunent, said pharmaceutical
con)position may con)prise a compound of fi)rmula (la) hav-

ulg an IC„, equal or less than 0 2 HM. preferably fess than 0. 15

HM, and morc preferably less than 0 I fuu against myeloper-
oxloasL c)rzynic hl palilculal; said pharlrlllcLU(lcdl conlposl
tion may coinprise a compound offi)rm ula (la) havulg ml IC„
lower than 25 nM against myeloperoxidase enzyme

[UU69] Smd compounds represented by the formula (ia),
and pharmaceutically acceptable salts thereof, are uscfill
sulce they possess a low IC„, value. Ilterefore, the com-
pounds of formula (Ilk (II I), (IM), (x&'). or (MI) are useful since
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they possess pharmacological activity ui diseases where a
decrease of MPO activity is bcncfimal
[0070] The pharmaceutical composition may compnse less
than 80% and more Preferably less than 50 /4 ol'l colllPoullil
o I''ormula (la), or a pharmaceutical ly acceptable salt thereof
Administration of such pharmaceutical composition may be
by. but is not liniited to, enteral (includinv oral, sublingual or
rectal), intranasal. inhnlntion, intravenous, topical or other
parenteral mutes. Conventional procedures for the selection
rmd preparation of suitable phannaccutical formulations arc
described in, for example. "Pharmaceuticals The science of
dosave form desigats", M Ll Aufton, (!hurchill Livingstone,
1988.
[0071] Said pharmaceutical composition may be suitable
for the treatment or the pmphylaxis of neuroinflanunatory
diseases or disorders as defined above Prefembly. said neu-
rointlammatory diseases or disorders may be selected from
thc gioilp coiwslstlllg iit lnultlpli: sl:11'.rusts, atherosclerosis.
Alzheimer's disease, cluonic pulmonar disease, chronic
inflanunatory syndromes linked to joints and Parkinson'
disease. In particular. said pharmaceutical composition nray
be used tor the treaunent of atherosclemsis.
[0072] In another mubodiirieIIt, the present invention
relates to the use of maid pharmaceuucal composition for the
manufacture of a medicament fiir use in the treatment or the
prophylaxis ol'neurointlanunatory diseases or disorders Thc
neuroinflamniatory diseases or disorders are defined above
In particular, said pharmaceutical composition may be used
lor thc nulnu lecture 01 a medicament lor usv in I bc treatment
of atherosclerosis.
[0073] The present invention also provides a method for the
treatment ofatherosclerosis chamcterised in that said method
comprises the step of administeruig an thempeutically etTec-

tivc amount ofa compound according to the present invention
or a therapeutcially etTective amount of a pharmaceutical
composition according to the present invention to a patient in
lleecl tllereof
[0074] Compounds of the present invention are also suit-
able for uihibitmg I ow density lipoprotcins (I DI.) oxidation
This is demonstrated in the ex unp les. The present iavention
also provides a method for inlubiting low density lipoproteins
(I.DI.) oxidation characterised ui that said method comprises
Ihe step of contacting a compound according to the present
invention in a nwdium containing said kiw density lipopro-
Iems and myeloperoxidmse enzyme. Said compmuid mny be
added in a concentration effective to inhibit the oxidation of
said low donsity lipoprotCin. Tlm concemration etTcctive to
inhibit thc oxidatiim of s ud low density lipopmteins may be
lower than 2000 OM. Preferably said concentration may be
equal or loivcr tlmn 1000 nM. Said medium may be a pluis-
plmte buffer. The pl 1 of said buflhr may be between 7 and 8,

prefembly between 7 0 and 7.5.

I IXAMPI,IIS

[t)075] The invention is illustmted, but inno way limited, by
Ihc following I:xamplcs.

[UU76] Fxperunental Procedure
[U077] 'H- and "C-NMR spectm were taken on a Bruker
Avance 300 spectmmeter at 293K (frmpmncies: 3(8) MHz for
'

l and 75 Mllz for 'SC). IS are given in ppm relative to TMS
and the coupling constmits are expressed in Hz. Ik mmlyses
were performed with a Shimadzu IR-470 spectrophotometer
and the peaks cLita are given ui cm '. All reactions were
followed by l I ('arried out on Fluke PFT foils silica gel (i0

A v;ith a thiorescence indicator (254 nm) and compounds
v,vre msuali/mi by 1)V md by spmymg Van Urk rmigcnt (a
I'/s„z„pani-dimethylannnobenzaldehyde solution in a mix-
ture of concentmtcri H( I and ethanol (I: I)). Cohunn chro-

matography was perliinnixl with I.clui(. Imnn MP sihca
(i3-200, (i0 A'. Solutions were dried over NazSO4 and con-
centrated with a Buchi rotmy evaporator and Fdwards RV3
Yacilillll pillilp at 111w'l'lssull
[0078] Compounds Synthesis
[0079] The 3-alkyl-5-tluoroindole derivatives of fiinnuLi
(la) according to the present invention can be prepared from
3-(hydroxyallyl)-5-fluoroindole derivatives (10) as depicted
in FKi, 1. The compound (10) was reacted with methane
sulphonyl chlonde to afford the corresponding methane-
sulfonate compounds (11) according procedure known in the
art. Then, tluee ddTerent chenucal synthesis pathways sum-
marized in IIICi. I can be used. 'I'he pathv;ay P corresponds to
the reaction of the conipound (11) with an amine in dioxane at
100'. to afford the compound (12), lliis pathway P was
used for the preparation ofcompounds D, E, F, Ci. H, I and L

(examples '3-8 and 10) The pathway Q mentions the reaction
of the compound (11) with NaNS in dunethylsulfoxide to
afford thc corresponding azido cmnpound (13) which dwn
reactcxl with pafladium on charcoal to provide the corre-
sponding primary amine (14). This patlnvay Q was used in
exaniplc I Thc pathway S corresponds io thc re~ction ol'thc
compound (11) with Na( N in a nuxture of ~ster and dim-
ethylacetmn ide to afford the corresponding nitrilc compound
(15) which then rmicts with KOH and iBu-OH Io provide the
corresponding amide compound (16). This latter amide com-

pound (1(i) then reacts w:ith I.iAIH4 tu afliird the desired
amine (17). 'lite pathway S was used ut example 2 and
example 9.

Example I

('ompound B Fornnda (11)

[008U] 3-(3-Aminopropyl)-5-fluoro-[IH]-indole, com-
pound of throngs (Il) or of fimmda (Ia) wherein n 3, Wand
R arehydrogenandk'ishydrogenineachofthenunits. Pd
on charcoal 1091 (50 mg) was addcxt to a solutioti ol'1-4/ido-
3-(5-Fluoroindol-3-yl)propane-I (I g. 4.6nunol) in ethanol
(20 mL). The suspension was stirred under Hz ((60 psi) over-
night Afler filtration on cehtc, the solvent wms evnpimitml.
The residue v'ss dissolved m ether, exu acted w 1th I ICI 0.1 N
and tlm resulting solution was washixt isith ether A solution
of NSOH I N was aided (pH 10) and the mixture wiis
extracted with diethylether The organic layer was washed
with water. dried over NazSO4 and evaporated to afford the
pure product. (White sohds. 0.66 g, 80% yield).
[0081] 'H NMR(('12CI,) 6 8.94 (bra. IH), 728 (m, 2H),
7 01 (d, .I

—
I 2 H/, I H). 6 96 (dt, I H,.I— 9 0. 2 4 H/), 2 81 (m,

4H).1.89(m.2H),149(s.2H). "CNMR(CD('106157 9(d,
)=232 Hz), 133.1. 127 8 (d, J=I 0 Hz), 1233, 116 I (d. J=S

Hzk 111.9 (d, I 10 Hz), 110.2 (d, J 25 Hz). 103.7 (d, J 24

Hz). 42.1, 33.9(i, 22.5(i; Ik(KBr) 37(i2. 3648, 3572, 2660,
2478. 1634, (i08 cm ', HRMS (I',SI) calculated for

CIIIIISFNz (M+H); 193.1136, found; 193.11365,error; 0.26
pplll.

Example 2

('ompouml ('ormula (111)

[0082] 3-(4-Aminobutyl)-5-tluoro-[HI]-indole oxalate.
oxalic salt of compound of fornuila (III) or of fomiula (la)
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whereinn 4. R'.R arehydrovgenandR'ishydrogenineach
ol'thc n units 4-(5-Fluoro-I H-indol-3-yl)bumn-I-am&dc (7 7

nunol) ives d&ssolved in d&oxm&e (50 mL) and LiAlifs (1.0 M
solution in dioxane 25 mi.) was added. The snspcnsion was
refluxesf li&r 12 h and the reaction u as quenclmd u itb ice and
KOH 15'/s (10 ml). The mixnire was filtered tf&rough celite
and extracted with I tOAc. Tlm orgm&ic layer was extracted
u nb IIC10.1 M and. al'ter decantation, the aqueous phase ives
washed by LtOAc. KOH I M was added to the acid layer
(pH= I 0) and this was extracted with died&ylethcr. Tlm solvent
was dned on Na,SOs and evaporated. The residue &vas d&s-

solved in diethylether and n saturated solution of anhydrous
oxal&c ac&d &n diethylether was added dropw&se. The prec&p&-

tate was filtered, washed with ether and dried at 40'. to give
a white solid (0 6 g, 26% yield). 'H NMR (DMSOd,) 6 10 96

(bra, HI), 7.31 (dd. HI, J 8.7. 4.5 Hz). 7.23 (dd. Iil. 3 9.7,
2 7 Hz), 7.18 (s, 111). 6 86 (dt. I H, J —7.1, 0 7 I lz), 2 74 (t, 2 if.
.I 6 7, I 3 I fr). 2 62 (t, 211, .I 6 7, 1.3 If/), I 59 (m, 4 I I), 'C
NMR (DMSO-ds) &51666, 1579 (6, J 232 ilz). 132.6, 1269
(d, J — 10 Hz), 124.2, 114.1 (d, J—5 Hz). 111.9 (d, J — 10 Hz),
108 5(d..l 25Hz). 102 7(d.il 23Hz),393,27 5,26 2,23 8.

IR(KDr) 3686, 3572. 2432. 2356, 216(i, 1862, 1634, 1558.
1064. 800 cn& ': HRIVIS (FSI) calculated lor i'«H«FN&
(M+II). 207.1292, f&iund: 207 1292. error: 0 00 ppm

Fxmnplc 3

("mnpound D Formula (V)

[UU83] N.N-Dimethyl-3-(2-aminoethyl)-5-fluoro-[IH]-in-
dole, compound of fiinnula (V) or of formula (Ia) wlmrein
n 2. R's hydmgen in each of the n units. R'nd R're
methyl ~soup. A solut&on of 3-(5-Fluoroindol-3-yl)ethanol
methanesulfonate (I g. 3 6 mmol) ui d&oxane (5 mi.) was
added very slowly through an addition funnel to a refluxing
solutnm ol'dinwthylmnine (0 26 mol) in dioxmw. (15 mi,) at
100 '. After the add&t&on uas completed, the reuctnm
med&um ivas stirred at tlus temperature for 4 h. After cooling,
the mixture was trmnal with water 20 ml, and cxtracied w ith
EtOAc The organic layer was dried over Na&SOs and evapo-
rated to dryness to afford a cn&de product. 11&e residue was
dissoh ed in H(.1 0 1 N Tf&is solution uas wasf&ixf w&tf& dieth-
ylether and rendered alkaline (pH— 10) with a solution of
NaOH 1 N. Tlm mixture &vas extracted by ether Tlm oroamc
layer i&ns washed u ith ivater, dried over Na&SOs and evap&u

rated to afford white crystals (400 mg. 50'/s yield)
[0084] 'll NMR (CDCI&) 6S.40 (br s. HI). 7.19 (m. 211),

6 99 (s, IH), 6 88 (dt. IH. J=7 2, 0.8 Hz), 2.88 (t. 2H..1=7.5
Flz). 2 61 (t, 2H. I 8 7 Hz). 2 33 (s, 6H). "('.NMR (('l3('I,)
6157.9(d,J 232Hz),132.5.127.5(d,J 10Hz),123.1.114,1
(d, J—5 Hz), 111 4 (d. J— 10 Hz), 110 I (d..l—25 Hz). 103 2 (d,
I 24 Hz). 59 8, 45.1. 23 3: IR(KDr) 3762. 3648. 3572, 2660.
2432. 2356, 212S, 1938. 1520, 1064. S74, 800 cm ', HRMS
(FSI) calo&&la&cd fo& C&&H&&FN& (M+H): 207.1292. found
207.1307. error: 7.24 ppm.

L'xample 4

('ompound I', Formula (IV)

[0085] 5-Fluoro-3-[2-(I-pyrmlidinyl)ethylJ-8 iHJ-indole,
compound of fornnda (IV) or of fomnila (Ia) where&n n 2.R's

hydrogen in each of the n units, and R'nd R are taken
togefl&er with the nitrogen atom to which they are attached to
form a pyrrolidine. A solution of3-(5-1'luoroiudol-3-yl)etha-
nol methanesulfonate (I g. 3.6 mmol) in dioxane (5 mL) was

added very slowly tluough an add&tion fiumel to a reflux&ng
solution of pym&lidine (21.8 ml„0.26 mol) u& dioxane (15
mL) at 100' After the addit&on u.as completed. the react&on
mcdiiun was stirred at this tcmperat&u e for 4 h. After doling,
the m&xture was treatcxf with u uter 20 mi, m&d extracted &vith

FtOAc. The organic layer was dried over Na&SOs and evapo-
mted to dryncss to afford a crude product 11&e residue was
dissolved in IICI 0 I N. This solution i&as washed u&th dieth-
ylether and rendered alkaline (pH— 10) with a solution of
NaOH 1 N 11&e n&ixture was cxtractcd by ether Tlm organic
layer was washed v, ith water, dned over Na,SOs and evapo-
mted to afford brown crystals
[0086] 'll NMR (CDCI,) &5 R41 (br s, HI). 7 2S (dd. III„
;1-9.7,2.7Hz).7.24(dd, IH, J 8.7,4.5 Hz),7.06(d.3 — 1.2Hz,
I H). (&.92 (dt, IH, J=9«k 2.4 Hz), 2.99 (t. 2H. 3=7.2 Hz), 2.84
(t. 2H. J 7 2 Hz). 2.67 (m, 4H), I 87 (s, 4H), "C NMR
(CDCI&) 6 157.91 (d, J —232 llz). 133.0. 127 &3 (6, J — 10 ilz),
123 5, 114 8 (d, .1

—
5 klz), I 0 8 (d..l— 10 I lz), I I0.4 (d, .I

— 25

Ilz). 103.8 (d, .1 24 llz). 57.15, 54 4, 25.2. 23.6; IR (KDr)
3762.3648,3572,2660,2432,2356,2128.1938,1520,1064,
874. 800 c&n '. HRMS (ESI) calculated ibr (', II«FN,
(M+H): 233.1449, found. 233.1452, error: 133 ppm.

I&Xi&&I&pie 5

Co&upon&xi F

[0087] N.N-Diethyl-3-(2-&minoethyl)-5-tluoro-[1HJ-in-
dole, compound of fornnila (Ia) wherein n 2, R's hydmgen
ineachofthenunits,R'&dR areethyl group.Asolut&onof
3-(5-11uoroindol-3-yl)etlmnol methmmsulfonate (I g, 3.6
nunol) in d&oxane (5 mL) was added very slowly through m&

addition funnel to a refluxing solution of diethylamine (0.26
mol) in d&oxane (15 mL) at 100'. After the add&tion uas
completed. the reaction medium was st&rred at tlus tempera-
ture for 4h After cooling, the mix&urc was tres&cd with water
20mi. and extr «ted w&th i JOAc The organic layer was du ed
over Na&SO, and evapomted to dryness to afl'ord a crude
pmduck The residue uas dissolved in kf 10 I N This solu-
tion uas washed u&th d&ethylether and rendered alkahne
(pH 10) with a solution of NaOH 1 N fbe mixture v;as
extrncted by ether. The orgm&ic layer wns u a&bed with u ster.
dried over Na,SO„and evaporated to afford the pure pmduct
(white crystals, 455 n&v, 5Ã/v yield).
[UUSSJ '0 NMR (CDCI&) 6 8.08 (br s, IH), 7.21 (m, 2H),
7 01 (d, I—

I 2 Hz. 0 I), 6 88 (dt, I I i..l— 7 2, 0 8 II/), 2 81 (m,
211). 2.75(m. 211). 2.62(m. 411). 1.05(t. 611, J 7.4 Ilz), "C
NMR (( DCI,) 6 157 9 (d,.1=232 Hz), 132.5. 127 7 (d, J=10

Hz). 123.0. H4.7 (d. 3 5 Hz), 111.4 (d, J 10 Hz). 10 9 9 (d,
3 251lz), 103.5 (d. J 24 Hz), 46.7. 22.6, 11.6: IR(KDr) 3762,
3648. 3572. 2660, 2432, 2356. 2128, 1938, 1520, 10&&4. 874,
800 rm: I IRMS (ESI) calculated for ('„Il,sFN& (M')& 234.
1327, found: 234.152S, error: 054 ppm.

Fxa&I&pie 6

('ompound Ci

[00891 N-Methyl-3-(3-aminopropyl)-5-fluoro-[I H]-uidole
tartrate, compo&u&d of formula (La) wherein n— 3. R'ndR're

hydrogen. R's methyl gmup. A solution of 3-(5-Fluor-
ou&dol-3-yl)propanol methanesulfonate (I g, 3.6 mmol) &n

dioxane (5 mL) &vas added very slowly fl&rough an addition
fi&nnel to a retbixing solution of methylan&ine (0.26 mol) in

dioxane (15 mL) at 100'. After the add&tion ivas completed.
the reaction medium was stirred at this tempemnire for 4 h.
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After cool uig. the auxnire u ns treated with water 20 mL and
extracted with FtOAc Thi. organic layer usus dried over
Na,SO„and evapomted to dryness to afford a cnide product.
The& ressidue u:as dissolved in HC:I 0.1 N This solution was

wasliixlwithdicthyletherandrendercdnlkaline(pH 10)v'ith
a solution of NaOH IN. 'Ibe mixture &vas extracted by ether.
Thc organic layer was weslmd u ith water, driixi over Na,SO,
and evaporated The compouiul has been isolated as a t utratc
salt usuig the fnllowing method. After the ether has been
cvaporatcd, the residue was heated with n solution of D-tnr-

tnnc acid (253 mg, 1.4 nunol tnrtanc acid for 291 mg, 1.4
mmol of compound) in 2-propanol (10 mfj. The mixture was
cooled and the solid uas filtered and dried to alford yellow
crystals (54S mg, 40% yield). 'H NMIC (CDCI&) o 8.43 (bra,
I H), 7 29 (m. 2H),7 04 (d,.1=1.2 Hz. IH), I& 96 (dt, I H. J=9 4,
24Hz),2 80(t,2H.J 7 5 Hz).2 72(t,2H,J 7 2Hz),2 50(s,
311), 1. 94 (m, 2 11). 140 (br s, 111); "C NMR (0001,) 6 I S7 9

(il, 1
—232Hz),133 0,128 0(d,J 10Hz),123 2,116&5(d,J 5

Hz), 111.8(d, J 10 Hz). 110.4 (d, I 25 Hz). 103.8 (d, J 24

Hz), 52 0 (s), 36 6 (s), 30 3 (s), 22 9 (s): IR(KBr) 3762, 3610,
34&8. 2660, 2470. 1976, 1«8. 83C&, 646 cm '. HRMS (FSI)
calculated for C „I I„FN& (M+II): 207.1292. found: 207.13.
error 3 86 ppm.

Fxmnplc 7

C ompound H

[0090] N.N-Dimethyl-'3-(3-aminopropyl)-5-fiuoro-[IH]
uidole tartmte. compound oflornnila (Ia) uherein n 3. R's
hydrogen in each of tlm n units; R'nd R're methyl group
A solution oi 3-(5-Fluoroindol-3-yl)propmiol mcihnnc-
sulfonate (I g, 3.Ci nunol) in dioxane (S mL) was added very
slowly through mi nddition futinel to a retluxing solution of
dunethylamuie (0.26 mol) ui dioxane (15 mL) at 100'.
After the addition ivas completed. the reaction medium was
stirred nt this tenipeniturc for 4 h Aljter cooling, the mixture
was treated with mater 20 mL and extmcted w&th L'tOAc. The
organic layer was dric&I over Na,SO& and evaporated to dry-
ness to atford a crude product. The residue was dissolved ui
FICJ 0.1 N. This solution was washed with diethylether nnd
rendered alindntc (pH

—
10) v ith a solution o I'NnOH I N The

mixture v as extnscted by ether. The organic layer i&as washed
with water, dried over NasSO, and evaporated. The coil'&-

pound lras been isolated as a tartrate salt using the following.
method. Afier the ether has been evaporated, the residue was
bested with a solution of tartaric acid in 2-propmiol The
mixtwe uas cooled and the sohd was iiltered and dried to
afford (755 mg, 55% yielded) of white crystals.
[0091] 'H NMR (DMSO-d,) 6 10 92 (br s, 1H), 732 (dd,
Hl. I 8.7. 4 5 Hr). 7.26 (dd, HI, I 9 4, 2.4 Hz). 7 22 (d. HI.
J=2.1 Hz), t).88 (dt, I H. J=9 2, 2.4 Hz) 3.94 (s. IH), 2.Cifi (t,
4H 1

—6.9, 8 4 Hz). 2.44 (s, 6H). I 8C& (m, 2H), '&C'MR
(DMSO ds) 6174 4 (s), 157 9 (d. J —23211zj, 132 S (s), 12Ci 8

(d, .1=10 Hz,), 124.2. 113.5 (d, J=5 Hzk 111.8 (d, J=10 Hz).
10K5(d.J 25Hz). 102.5(d,J 24Hz). 71.4(s),57.i (s),43.i
(s). 25 Ci (s). 21 (i (s); Ik(KBr) 3762, 3648, 3 S 72, 2660. 2432,
2356, 2128, 1938, 1520, 10fi4, 874, 800 cm ', HRMS (I'SI)
calculated for C«H„I'Ns (M+11): 221.1449, found:
221.14549, error: 2.67 ppm.

Example 8

C (&Iilponlld I

[0092] N-Pn&py1-3-(3-&minopropyl)-5-tiuoro-[I IIJ-indole.
compound of formula (la) wherein n— 3, k'nd k are hydro-

gen, R's pmpyl group. A solution of 3-(5-Pinon»ndol-3-yl)
propmu&1 methanesulfonatc (I . 3.6 mmol) in dioxane (5 ml,)
u as added very slowly through mi addition funnel to a reliux-
ing solution ofpmpylamine (0 2Ci mol) in dioxaiw (15 ml.) nt
100' Aficr the add&lion was cmnpletml, the reactmn
mednun was stirred at this temperature for 4 h. After cooling,
tlm mixnire was trcati&I with water 20 n&L and extracted wiih
EtOAc. The orgmiic layer uns dried over NasSO& and evapo-
rated to dryness to afford a en&de product. 'I he residue was
dissolved in HC:10.1 N This solution was washed with dieth-
ylether and rendered alkaline (pH 10) with a solution of
NaOH IN The mixture was extmcted by ether. 1he organic
layer uas washed with u ster. dned over N&,SO4 and evapo-
rated to afford brown solid (490 mg. 47% yield).
[0093] 'H NMR (DMSO-d,) 6 10 84 (br s. Hl). 7.32 (m,
IH), 7 2fi (dd, IH. J— 10 2, 2.4 Hzj, 7.16 (s), 6.87 (dt, IH,
I 90,2 I Hz),2 Citi(t,2H,.I 7 5 Hz),2 53(m,4H,H-I').1.73
(m, 2H), 1»0) (m. 2 H), 0.85 (t, 3H, J 7.2 Hzk "C NMR
(DMSO-d,) 6 156.4 (d, J=229 Hz), 135 8 (s). 127 3 (d. J=10

Hz). 124 2 (s). 114.8 (d..l— 5 Hz), 112 0 (d, I— 10 Hz), 108.7

(d. I—26 I lz). 102.9 (d, J —23 Hz), 51.4 (s), 49.1 (s). 30.2 (s),
22.7 (s), 22.3(C-3). 11 8 (s), IR(KBr) 3400. 3140. 2940,
1550. 1520, 1490. 1420, 1360, 1230. 1190, 1110. 940, 800
cm ', IIRMS (ESI) calculated for C,«ll,sl&Ns (M'k 234.
1527. foiuxi 2234 153, ermr 1.28 ppm

Example 9

Compound K

[0094] 3-(5-Aininopentyl)-5-fiuon»[1 H]-uidole oxalate„
compound offormula (Ia) wherein n=5, R'nd Rs are hydro-
gen and R's hydro in ineach ol'then units 4-(5-fhioro-Hi-
indol-3-yl)pentanmnide (1.4 g, 7.6 nunol) was dissolved in
dioxnn (50 nfi ) and I iAJH& (1.0 M solution in dioxan, 25 ml )
ivas added The suspension uas refiuxed for 3 h and the
reaction was quenched with ice and (10 mL) KOH IS%&. 'Hie

niixturc was filtered through celitc and extracted with FitOAc

(30 mL). 1be organic layer was extracted with I ICJ 0.1 M nnd,
after decantation. the aqueous phase was washed by diethyl-
ether. KOH I M ives added to the acidic hiyer (pH 10) and
tlus was extracted &vith diethylether. The solvent was dried on
Na&SO& and evaporated. The residue was dissolvi&I in dieth-
ylether mtd a satumted solution of anhydrous oxalic acid ut
diethylether was added dropuise. The precipitate was fi-
ltere, washed with ether nnd dried at 40':. under reduced
pressure to give a wlute solid (0.7 g. 26% yield). 'H NMR
(DMSO-ds) 6 10 94 (br s), 7 31 (dd, I H, .1=8.7. 4 5 Hz). 7.24
(dd. Iii. I 9.7, 2 7 Hz). 7.18(s. Hi). C»86(dh Hi. 1 7.1.0.7
Hz). 2 76 (t, 2H, J Ci 7, I 3 Hz). 2 63 (t. 2li. I 6 7. 13 Hz),
I 59 (lii, 4 H), 135 (ni), '0 NMR (DMSO-d ) 6 165.0
(COO). 157 9 (d. I 232 11z). 132.6 (s). 127.2 (d, I 10 Hz),
124 4 (s), 114.C& (d, J=& Hz). 111.9 (d. J=10 Hz), 109.0 (d,
I—25 Hz), 102 8 (d. J—23 Hz), 38 8, 29 3, 26.9, 25.4. 245k
IR(KBrj 3686, 3572. 2432. 2356, 2166. 1862. 1634, 1558,
1064. 800 cm '. HRMS (ESI) calculated for C„H„FNs
(M+F1): 221 1449. found 221 1470

lix miple 10

Compound L

[UU95] 3-(Ci-Aminohexyl)-5-fiuoro-[I HJ-indole oxalate,
compound of formula (la) wherein n=6, R'nd R're hydro-
gen and R's an hydrogen in each of the n units. Palladium on
charcoal 10% (50 mg) was added to a solution of 3-(6-azi-
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TABLE I

Cnulpnuu(1 IC,n (P'.10 I IC,n I uM ')

C'

00 0 f loup,

0 01 0 0(14

009 r\06
U4 f1 0&

U*4
7 19

14 7

19

dohexyl)-5-tluoro-IH-indole (I g, 4.9 nunol) &n ethanol (20
mi.) The suspension wms sti&rust under If& (60 psi) ovcrmght
u& a P&uz hydrogenation apparatus. After filtration on celite,
the solvent was evapomted under reduced prcssure. The pa&d-

uct is as die sohmd in ether. wmshed with water. and dried os el

Na,SO,. To this solution, a saturated solution of anhydrous
oxalic acid in ether wns added and the resulting solid was
tiltercxl, washed by ether, nnd di&cd to alfi&rd yel lou ish crys-

tals

s (5(if mg. 20%v yield). ' NMR (DMSO-d„) 6 10 94 (br s.

IH), 7.31 (dd, IH..1=8 7, 4 5 Hz), 7 22 (dd, IH, .I=i) 7, 2 7

Hz), 7.18 (s. HI). 6.88 (dt, HL J 7.1. 0.7 Hz). 2.69 (t. 2H,
J=6 7,1.3 Hz),2 62(t. 2H. J=6.7.1.3 Hz),1 60(01,4H),1.3S
(m, 40): ''C NMR (DMSO-dn) iS 165.0 (COO). 157 9 (d,
J — 232 llz), 132.9, 127.3 (d, J 10 liz), 124.4, 114.6 (d, J 5

Hz), 111.9 (d, i=10 Hz). 109.0 (d, .1=25 Hz). 102.8 (d, J=23

Hz). 38.8 29.3 26.9. 25.4. 24.3 22 Cx IR(KBr) 3686, 3572,
2432. 23S6, 2166. 1862, 1634. 1558, 1064, 800 mn ", HRMS
(FSI) calculated for C,4H„,FN& (M+f1): 235.1605, found
235.1622.
[0096] Myeloperoxidase Inlubition (MPO) Assay Proce-
dure
[0097] The assay wns based on the product&on of taiuine
chloranriim produced by the MPO/H&O /Cl systcn& in thc
presence ot'a selected inlubitor at defined concentration The

procedure for detecting the inhibition ofmyelopemxid ass has
been describedt in Van Antwcrpen ct al (Dvve/rfpment ani/
va/ida(/(Jn 0/ a screen/ag pr(&cedure filr i/ie asceicaienl 0/
m/nb/fina asmg a recap(I(/nap/ ea i ale. I nlnntm 2008. 75(2),
503-510) mid is incorporated herewith by reference. Briefly,
the reaction mixmre contmned the following reagents in 0

final volume of 200 ph pH 7.4 phosphnte buffer (PO,& 10

mM/NaCI 300 mM), taurine (15 mM), a compound to be
tested (up to 20 f&M). m&d the fixed amount of the recombinant
MPO (6.6 gl ofMPO batch solution di fat(xi 2.5 times, 40 nM)
W3&en necessary, the volume was ad)usted with iiuter. This
mixture was incubated at 37" C. and the reaction initiated
iv&th 10.0 01 ol'1140, (100 pM). After 5 mim&tes, the reactmn
was stopped by the addiuon of 10 ul of catalase (8 U/pl). To
deturmine Ihe mnount ol'unirinc chloramiims producust, 50 pl
of I 35 mM solution of tluonitmbenzo&c ac&d u ere added and
the volume adjusted to 300 pl with water. Then. the absor-
bance of thc solutions was measured at 412 mn wilb 0 micro-
plate reader and the curve of the absorbance as a funcuon of
the inhibitor concentmtion wns plottusk IC„vnlues anainst
myefoperoxi(h&se enzyme were Ihen de&ern&inuxt usu&g stan-
dard procedures taking into account the absence nfl&ydronen
peroxide as 100% of inhibition and the nbscnce of inhibitors
as 0% of inhibit&on

[0098J 5-tluorotryptamine, a compound known in the state
ol'he ar&, has bcmn tcstixt f'ollov ing the above-mentioned
procedure, and nn IC„, of 0.2 PM has been obta&ned. When
tested in the above assay. it is particularly rmuarkable that
con&pounds of the present u&vent&on gave IC,U values of less
than 0.2 PM.
[0099] Table I rcpons the I(',I, values obtai&md with various
compounds according to the present invent&on.

TABI,E 1-contimied

I nmpnuna ic,n (UM) I IC,c(uM ')

n

I

K
0

0 I( " 0 06

01 (109
fl 17 0 0

0 006 0 0(ll
6 (&01

7 &

ll 6

6 I

12" in
'6

[0100] The results show very loiv IC 0 v lines that are
decreased compared to the p nor art. Indeed, IC „, values lower
than 0.025 PM wns obtained for compounds C (0.015 )&M)

and K (0 008 PM). Nanomo far levels was achieved u &th these
compounds. and a decrease of thirteen orders of mag&utude
was obtained comp ued to 5-fluorotryptamine. Hence. the
compounds of the present invention inhibit the cazyme
myeloperoxidase u& such a u ay that has never been expected
and reported in the art. The compounds according to the
present invention arc expected to show powerful tbernpeutic
activ&ty, mainly m d&senses or d&sorders &n u h&ch an increase
ofmyeloperoxidase content is harmful.
[0101] Fffi 2 represents 0 graph showing the inhibition
capability (I/ IC „, values) ofvarious compounds ot'the inven-
tion towards the cnzyn&c myelopcroxidasc It can be under-
stood from tlus graph that the compounds of the present
invention shoiv surpnnsinnnly satisfying results. In particular,
the compound ('3-(4-Aminobutvl)-0-fluoro-[IH]-indole
oxalate) nnd compound K (3-(5-&minopentyl)-5-fh&oro-i l-
 lindo 0xa late) showed an unexpected IC,„value of 15+4 nM
and 8 1 nM respectively
[0102J FIO. 3 represents a yaph shoiiing the u&lubition

capabili&y ( 1/ICM, values) of various compounds of the inven-
t&on towards the enzyme myeloperox&dase. The uilubit&on

capnbihty uns evaluated for compounds of formula (la)
uherem RL R and R were hydmgcn and n uns 1 to 6 Table
2 repons ICu, and I/IC 0 values ui funct&on of lateral clmu&

lm&gth for compounds of formula (Ia) wherein RL Rs arc
hydrogen nnd R's hydrogen in each of the n unirs

TABLE 2

IC&n (ul Ii

09
0 03

(J (I 0 ((0((S

001 UU((4

0(i( 6 f1002
026 0(1

! )C,n(pM '1

6

06
'f. 4
72 19

122 l.'i

3 6 —0-'0103]

Fifi. 3 and table 2 show tlmt excellent results are
achieved when lateral clrain length ums 3. 4 or 5 Optinnun
perfornmnce was achieved u hen lateral chain length conte ms

5 carbon atoms, which corresponds to corn pound K Without
nl be bound by the lheory, it &s demonstrated lhat carbon cha&n

elongation dramatically affect the &ntubition of the myelop-
eroxidnsc, as clearly demonstrated in the assay Adding alkyl
gmups on the anuno moiety of 5-tluoroindofe and/or add&n

hydrocarbyl group between the &ndole and the amino moiety,
alloiv to enhance thc u&hibinon capamty ol'-alkyl-5-tluor-
ou&dole denvatives towards MPO.

I,ou -Density L&popro&e&ns Oxidation Inlubition

[0104] As prev&ously mentioned. the myeloperoxidase oxi-
dizes npoB100 of LDLs (Low density lipoprote&ns) nnd
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apoAI of HDLs (Iiigh density lipoproteins) in physiologic
conditions. This oxidation coul s lead to atherosclerosis Thc

ability ofmyeloperoxide se inlubiuon under physiologic con-
ditions was evaluated in presence o f low-density 1ipopm tains

(I.DI ) The aim w«s to drmnati cally limit the oxidation of the
low-density lipoproteins mider physiologic conditions and,
thust to denionstmtc the surprising ability of compounds of
the present uiveniimi tO aClueve therapeutic clfect ui cardio-
vascular diseases such as athem sclerosis.

Preparauon of the Recombuiant Enzyme and Obtaining of
LDL.

[01 05] Rcconibinant MPO is as prcparcd as previously
descnbed. Each batch solution Is characten zed by its protein
concentrntion (mg™), its activity (U™). and its specific
activity (U/mg). The chlonnation activity was deternuned
according to I less son and I lager. Human plasma served for
the isolation of LDL by ultmcentrifiigation according to
I level et al. Before oxidat«m. the LDL fraction ( I .0 I 9&d& I .

067 gtml ) was de salted by two consecutive passages through
PDI 0 gel-liltration columns (Amersham Biosciences. The
Netherlands) usia PBS bufi'er. The different steps were car-
ricdl out in the dark nnd thc protein concentratimt ives mea-
sured by the Lowry assay for both MPO and I.DI, .

Inhibition of LDI, Oxidation.

[0106] The I.DI, oxidation uas camo«I out nt 37', in 6

final volume of 500 pl. Tire reactioti mixture contained the
lolloumg reagents at thc Iinal cmiccntrations nxhcatcd
beta een brackets: pl i 7.2. PBS buffer, MPO (I pg/ml). LDL
(1000 pg/ml). 2 pl H('I IN (4 mM), n compoimd of ft&nnula

(Ia) o I'thc present invention (5 0. I 00 mid I 000 DM). and I 1&O,

( 1 00 pM) . The reaction u as stopped after 5 mui by cool uig the
tubes in ice. Tbc assay was parfum&cd as described by Mogui-
lev Gky et al. (Moguilcv sky N, youao«i Btiudj CI tin 7, Bnbsr
S.. Delree P., Legs syer l., Carpentier Y, Vanlmeverbceek M..
Ducobu I Mnnocicnni anrtht&thos again c/ LD/ progre csme/)
o i/ diced 61 ni eiopen& i/dose rene/ it/ th &lpoB- 100 pm/ei n

ntote/i anti hmnnn a/herc&sc/e&c&//c /esicns. 1)iochem. Bio-

phys Res (.Cmnnm. 2004, 323, 1 223-1 228) in 6 NUN('ax

isorp plate (V3VR. Zaventem, Belgnun): 200 ng/si el 1 of
LDI, was coated overnight at 4'2 in a sodium bicarbonate
pi i 9.8 bufi'er ( 1 00 pl) Afiervards, the plate u as washed with
I'BS 80 buffer and then saturated during I h at 37" C. with the
PBS bulfer contmning I % BSA ( I 50 pl/iv ell). A fier is«shing
the well s twice with the TBS 80 buffer. the mono clonal ann-
body Mab ACR (200 ng/ii ell) obtained according to 6 stan-
dard protocol mid as previously descnbed wns added as 6

diluted solution in PBS bufier u 1th 0.5% BSA and 0. 1% of
Poly sorbate 20. After incubation for I h at 37" (., the plate
was washed lour times with the TBS 80 buffer uid a 3000
times diluted solution of Ig Ci anti-mouse Alkaline Phos-
phatase (Promcga, Iciden, Thc Nctlmrhmds) in thc same
bu lfer was added (1 00 pl/v ell) The wells were u ashed agnui
four times mid a revelation solution ( I 50 pl/umll ) containing
5 m g ofpara-«i trophcny I phosphate in 5 m I of the t Imnol ma in e

buifer was added fi&r 30 min at room temperature. I'he reac-
tion wns stopped with ti0 pl/wdl of NaOH 3 N solution. The
measurenient of the absorbance was perfomied at 405 nm
with a background correction at 655 iun with a Bio-Rad
photometer for a 9(t-well plate (Bio-Rad laboratories, CA.
USA) . Results were expressed as means of the percentage of
LDL oxidation for six independent measurements.

[0107] Table 3 reports the percentage of LDL oxidation for
difft.rent concentrations in compounds of thc present inven-
tion. Compound A corresponds to 5-fiuorotryptamine and Is a
compamtive example. The variability in the method may lead
to a pen:entage of I,DI, oxidation higher than I 00%

'IABLE 3

LDL octuottoo

Ctltllrlltlll&1 it lilt& t&M I DC o&M 6 &M

x
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6 16
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19
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6t&
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I 9. 7

6 I
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IS 4
91 7

f1tl I

I t&

47 4
79 9

C9 s
'&I 6

N

H

wherein
n is an integer betv een 2 and 10.
R'nd R'ndepcndcntly represent a substituent selected

froili the group consistuig of hydrogen. C, -C „, alkyl.
(- c Cto c)cloalkyl and aminoalkyl, or R'nd

[0 108] 6-IIII(&it&(D'pta!&&inc u «6 p(&(&sly eflect ive or cliicient
at all to iidiibit LDL oxidation. Irrespective of its concentra-
tion in the medium On the contrary, cxccllcnt results werc
obtamcd for compounds of the present invention at 1 000 nlvl.

hi particular. compound K and C allowed to inlubit LDL
oxicLiti on in a way that would not be exp ceo ted. I ndcecL only
3.2% and 6. I "&o of LDL oxidation mere obtained with com-

pound K and C respectively. Even at low concentration, com-
pounds K and ('howed poucrfiil performance Less thnn
I 8 5%o of LDL oxidation was obtained for compound C at I 00
nM and 50 nM. In addition at loiv concentmtions, compounds
O and B showed excellent results. Tins experiment highlights
that compounds of the present invention are expected to shou
pots crful tfierapeutic activity in cmdiov«sculm disa«scs in

which myel opemxid«se acnvity I ~ harmful. Compounds of
formula (Ia) accordinoo to the present invention. and in par-
ticular compounds K and (', have cxccl lent ant i ox id uit prop-
erties under physioloipc conditions v.hich isould not be
I'.spec«:d.

[0 I 09] It is to be understood tfiai while I he invmition has
bcmn described in conjunction with the detailed description
tlmreof, the foregoing description is intended to illustrate nnd

noi limit the scope of the uivent ion, which is dciined by thc
scope of the appended claims. Other aspects, advantages. and
niodi ficati on s are u it bin the scope of t1m fol low in a c lain&a.

1. Compounds of fonuula (la)
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R are taken together with the nitrogen atom to which they
are attached io lilrm a Iilur to tcn-mcmbcred heterocycle,

R'epresents uidependently in each ol the n units a sub-
stitumit selected from the group consisting ofhydrogen,
Ci Cia alkyl. Iuilogen. alhoxy, aminoalkyl and alky-
Ianlino,

or piranuaceuticafly accc7table salts thereon f with the proviso
fllai 5-fluorotryptmnine is excluded, for the irentmcnt or ihc
prophylaxis ofneuroinflammatory diseases or disorders.

2 I'ompounds nccording to clnim I, ivhcrein n is an integer
between 2 and 6.

3. ('ompounds according to claim I, wherein R'epresents
independently in each ol the n units a substituent selected
from tbe gmup consisting of hydrogen and C

1 Cr alkvl''nd

R'ndependently represent a substituent selected from
the rgouP consisting ofhydrogen and Cr-Cs aih3 I, or R'nd
R aretal entogethemvithtlienitrogenatomtolvhiclithey are
attached io lilnu a hcierocycle selected froin the group con-
sisting of azetidule. pyrrolidule. pipendine. piperazine,
azepane and azocane.

4 Compounds according to claim I, v lierein R'epresents
independently in each of the n units a substituent selected
from thc group ramsisting of hydrogen mid 6'Pi

1 alkyl,R'nd
R uidependently represent a substituent selcwted from

the group consisting ofhydrogen and 1', -Ci alkyl, or R'nd
R are taken togcthcr with ihc nitrogen atom to tvhich they arc
attached to forni a heterocycle selectwI thorn the group con-
sisting of pyrrolidiuc and piperazine.

5 Compounds according io ol'claun I, wherein said com-
pounds are selected from the group consisting of 3-(3-Aml-
mlpropyl)-5-fluoro-[I H]-indole, (3-(4-Aminobutyl)-5-
fluoro-[ill]-indole, (5-Fluoro-3-[2-(I-pyrroitdutyl)ethyl]-
[IH]-indole, (N,N-Dimethyl-3-(2-aminoethyl)-S-tluoro-
[IHJ-indolc and 3-(5-muinopmityl)-5-fluoro-IH-indole
oxalate, or a pharmaceutically acceptable salt thereof;

6. ('ompounds according to claim 1. wherein said com-
Pound has an ICso value equal or less than 0.2 PM lgainst
myeloperoxidase enzyme.

7. Compounds according to claim I, where the neuroin-
flanunatory diseases or disorders are selected from the group
cimsisting oi'multiple sclcrosiw atherosclerosis, Alzheiincr*s

disease, cluonic puhnonar disease, chronic intlammatory
syndmmes linked to joints and Parkinson's disease.

8. Pharmnceutical composition comprising a therapeuti-
cally effectn e amoiuit of a compound of formula (la) accord-

ulg to claim I, or a pharmaceutically acceptable salt thereof,
in admixuirc uiih a phmnraccutically acceptable ad) uvant,
diluent or carrier.

9 A method for thc trcauimnt or prophyLaxis of ncuroin-
flanunatory diseases or disorders compn sing administenng a
pharmaceutical composition according to claim 8

10. fhe method according to claim 8 v;here said neuroin-
flanlmaulry disi.ases or disorders are selected from the group
conslstuig ofnniltlple sclerosis. atherosclerosis, Alzheimer'
disease, cluonic pulmonar disease, cluonic intlammatory
syndromes linked io)omis and P ukinsons disease

I I Methixl liir inhibiting niyoloperoxidase cnzymc nctiv-

ity compnsing the stc7 of addmg a compound according to

any one ofclaim I to a medium containing said mizyme, said
conlpoilnd bi:ing addcxt in a cotlceiliraiion cfleciive ill inhibit
the actlvitv of saiici ellzl'lne.

12, (cmiceled)

13. Meibod for the treatment of atherosclerosis comp us ulg
the step of adnunistenng a therapeutically effective amount
oi'a compomld ol'onmila (Ia) according to claim I or a

therapeutically effective muount ol'a plramiaceutlcal compo-
sition according to cLaim 8, to a patient in ncccd thereof

14. Method for inhibiting low density lipopnlteins (LDL)
oxioation comprising thc step of contacting a compound of
filnnula (Ll) according to cluim I in a medium containing said
loll density lipoproteins and myeloperoxirLlse enzyme.

15, (canceled)


