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25  chemoprophylatic agents for individuals harboring latent TB bacilli.
The tubercle bacilli enter healthy individuals by inhalation; they are phagocytosed by
the alveolar macrophages of the lungs. This leads to potent immune response and
formation of granulomas, which consist of macrophages infected with M. tuberculosis
surrounded by T cells. Afier a period of 6-8 weeks the host immune response cause

30  death of infected cells by necrosis and accumulation of caseous material with certain
extracellular bacilli, surrounded by macrophages, epitheloid cells and layers of
lymphoid tissue at the periphery’. In case of healthy individuals, most of the
mycobacteria are killed in these environments but a small proportion of bacilli still
survive and are thought to exist in a non-replicating, hypometabolic state and are

35  tolerant to killing by anti-TB drugs like isoniazid®. These bacilli can remain in the
altered physiological environments even for individual’s lifetime without showing any
clinical symptoms of disease. However, in 10% of the cases these latent bacilli may
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DESCRIPTION OF THE FIGURES

Figure 1 : The effect of various drugs on dormant M. bovis assayed by Luciferase
20 counts (RLU : relative luminescence units) (the bacteria were suspended in drug free

medium for 5 days after 7 days of anaerobiosis).

Figure 2A) : The effect of various drugs on dormant M. bovis (CFU : colony forming

units) (CFU determined 2 days after anaerobiosis, are reported).

Figure 2B) : The effect of various drugs on dormant M, bovis (CFU : colony forming
25  units) (CFU determined S days after anaerobiosis, are reported).

Figure 3 : The effect of various drugs on dormant M. tuberculosis (Wayne model)

INVENTION
Thus, the present invention relates to the use of a compound of formula (Ia) or (Ib) for
30 the manufacture of a medicament for the treatment of latent tuberculosis, wherein the
compound of formula (Ia) or (Ib) is



(RB)r (Rp RT R4 (la) \ OHNI\ (CH2)g ERs CNR2 (R&)r /I (Rp R7T I [/
R4 (Ib) OHN \\ \ (CH2)g N 9 a pharmaceutically acceptable acid or base
addition salt thereof, a quaternary amne thereof, a N oxide thereof, a

t aut oner i c W0AeedieBeof or a stereochemically isoneric PETEBGIeEHeof
wherein R is hydrogen, halo, haloal kY, cyano, hydroxy, Ar, Net, alkyl,

al kyl oxy, al kylthio, alkyloxyal kyl, alkylthioal kyl, Ar-alkyl or di(Ar)alkyl
pis an integer equal to 1, 2, 3 or 4 ; RZ is hydrogen, hydroxy, mercapto,
al kyl oxy, al kyl oxyal kyl oxy, alkylthio, it . 1 0 nono or di(alkyl)am no
or a radical of formula wheren Y s ri CH ,Rb, S, NHor Nalkyl; R3 is

al kyl, Ar, Ar-alkyl, Net or Het-alkyl; ¢'is an integer equal to zero, 1, 2,
3 or 4; R and R5 each independentl o&e hydrogen, al kyl or benzyl; or 15
R' and R5 together and including the whi ch they are attached nay forma
radical jh selected fr ;the gro pgtrolidinyl, ,2-R¥a) olinYl ~
3-pyrrolinyl, PYn'oli H§I p I dggol i di nyl,l,2 pyrazolidinyl,

pyrrol
2-imdazolinyl, 2-pyrazolin ' 2 pyrazdNyl, triazolyl,
pi peridinyl, pyridinyl, pi F | p3 TWO 2085406 R48 PCT/ EP2005/ 056594 4
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a pharmaceutically acceptable acid or base addition salt thereof, a quaternary amine
thereof, a N-oxide thereof, a tautomeric form thereof or a stereochemically isomeric
5  form thereof wherein

R! is hydrogen, halo, haloalkyl, cyano, hydroxy, Ar, Het, alkyl, alkyloxy,
alkylthio, alkyloxyalkyl, alkylthioalkyl, Ar-alkyl or di(Ar)alkyl ;

P is an integer equal to 1,2, 3 or 4 ;

R® is hydrogen, hydroxy, mercapto, alkyloxy, alkyloxyalkyloxy, alkylthio,

N
g

10 mono or di(alkyl)amino or a radical of formula wherein Y is
CH,, O, S, NH or N-alkyl ;
R® is alkyl, Ar, Ar-alkyl, Het or Het-alkyl;
q is an integer equal to zero, 1,2,3 or 4 ;

R*and R’ each independently are hydrogen, alkyl or benzyl; or
15 R*and R’ together and including the N to which they are attached may form a radical
selected from the group of pyrrolidinyl, 2-pyrrolinyl, 3-pyrrolinyl,
pyrrolyl, imidazolidinyl, pyrazolidinyl, 2-imidazolinyl, 2-pyrazolinyl,
imidazolyl, pyrazolyl, triazolyl, piperidinyl, pyridinyl, piperazinyl,



g

pyridazinyl, pyrimdinyl, pyrazinyl, triazinyl, norpholinyl and

t hi onorpholinyl, each of said ring systens optionally substituted with

al kyl, hal o, hal oal kyl, hydroxy, al kyloxy, am no, nono- or dial kyl an no,

al kyl t hi o, Ve 2006/667%8| kyl , al kyl t hi oal kyl and pyri m di nyPCT/EB20@§/036894hydr ogen,
hal o, hal oal kyl, hydroxy, Ar, alkyl, kyl oxy, al kylthio, alkyloxyal kyl,

al kyl t hi oal kyl, Ar-alkyl or di(Ar)alkyl ; or two vicinal R6 radicals may be
taken together to forma bivalent radical of formula -CH=CHCH=CH ; r is
an integer equal to 1, 2, 3, 4 or 5 ;. 10 R_is hydrogen, alkyl, Ar or Het ;
R8 is hydrogen or al kyityridazimgd, pgingidiayl, pyazingl, Hisaingkh masphodinglantor m t he
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optional |y substituted .t )r. 3 substituents, each substituent

i ndependent |y sel ected Trom the grdup of hydroxy, halo, cyano, nitro,

am no, nono- I' or di al kiglanditegsr equaktpl 1, 2hhMealSky| , al kyl oxy, hal oal kyl oxy,
car boxyl ,jpal gyl oxycar beiylirog@l k9L ArePR¥ ;, mor pholinyl and 25 nmono- or

di al kyl am nocgr bonyl ;. s a nocyclic heterocycle selected fromthe
group of N-pﬁ?\snoxypi pef iy ??n,oragg'ﬁeri dinyl, pyrrolyl, pyrazolyl,
i m dazol yl, fRiranyl, t#iogaybr oxazolyl, isoxazolyl, thiazolyl,

it)sot hi a7ol yl RN 'kdi nydogetﬁ%rfélq%l ﬁf.equi%al g)(lr_éﬁgeﬁl_; and pyridazinyl; or a
i cyclic heterocycle sefecte romthe group of’qui nolinyl, 30 quinoxalinyl,
i ndol yl, benzik¥ disAoitspight prhirarshad satyrpted Bydrocasepnaadicgl having digrnt i Gzol yi
e sk ol 1 s pOM it g i i
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group of hal o, hydarboyatomb kigdichedtolastmight orchrankhed satiyatag) hydrocarbon radical
having from 1 to 6 carbon atoms ; wherein each carbon atom can be optionally
substituted w1th halo, hydroxy, alkyloxy or oxo ;

20 Ar  isa hom()cycléis‘elected from the group of phenyl, naphthyl, acenaphthyl,
tetrahydronap;hfchyl, each homocjcle optionally substituted with 1, 2 or 3
substituents,ﬁezjich substituent indépendently selected from the group of hydroxy,
halo, cyano, ni&o, amino, mono- or dialkylamino, alkyl, haloalkyl, alkyloxy,
haloalkyloxy, ¢drboxy1, alkyloxyéarbonyl, aminocarbonyl, morpholinyl and

25 mono- or dialkylaminocarbonyl ;

Het is a monocyclic heterocycle selected from the group of N-phenoxypiperidinyl,
piperidinyl, p}%frolyl, pyrazolyl, imidazolyl, furanyl, thienyl, oxazolyl,
isoxazolyl, tljlji%cljZOlyl, isothiazolyl, pyridinyl, pyrimidinyl, pyrazinyl and
pyridazinyl; ora bicyclic heterocycle selected from the group of quinolinyl,

30 quinoxalinyl, indolyl, benzimidazolyl, benzoxazolyl, benzisoxazolyl,
benzothiazoiyi, benzisothiazolyl, benzofuranyl, benzothienyl, 2,3-
dihydrobenzo[1,4]dioxinyl or benzo[1,3]dioxolyl ; each monocyclic and
bicyclic hetei6¢ycle may optionally be substituted with 1, 2 or 3 substituents
selected from the group of halo, hydroxy, alkyl, alkyloxy, or Ar-carbonyl;

35 halo is a substituent selected from the group of fluoro, chloro, bromo and iodo; and

haloalkyl is a straight or branched saturated hydrocarbon radical having from 1 to

6 carbon atoms or a cyclic saturated hydrocarbon radical having from 3



35 halo is a substituent selected fromthe group of fluoro, chloro, brono
and i odo; and haloalkyl is a straight or branched saturated hydrocarbon
radical having from1l to 6 carbon atonms or a cyclic saturated hydrocarbon
radi cal hawopoéhGms3 WO 2006/ 067048 PCT/ EP2005/ 056594 PETES2085/6wFHon at ons,
wherein one or nore carbon atons are sSubstituted with one or nore

hal o-at ons. The present invention also relates to a nethod of treating a
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atons ; wherejn each cgarbon att § onaII ut ed w th hal o,
I (= t
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20

In the framework of this application, Ar is a homocycle selected from the group of
phenyl, naphthyl, acenaphthyl, tetrahydronaphthyl, each optionally substituted with 1, 2
or 3 substituents, each substituent independently selected from the group of hydroxy,
halo, cyano, nitro, amino, mono- or dialkylamino, alkyl, haloalkyl, alkyloxy,

25  haloalkyloxy, carboxyl, alkyloxycarbonyl, aminocarbonyl, morpholinyl and mono- or
dialkylaminocarbonyl. Preferably, Ar is naphthyl or phenyl, each optionally
substituted with 1 or 2 halo substituents.

In the framework of this application, Het is a monocyclic heterocycle selected from the

30  group of N-phenoxypiperidinyl, piperidinyl, pyrrolyl, pyrazolyl, imidazolyl, furanyl,
thienyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyridinyl, pyrimidinyl, pyrazinyl
and pyridazinyl; or a bicyclic heterocycle selected from the group of quinolinyl,
quinoxalinyl, indolyl, benzimidazolyl, benzoxazolyl, benzisoxazolyl, benzothiazolyl,
benzisothiazolyl, benzofuranyl, benzothienyl, 2,3-dihydrobenzo[1,4]dioxinyl or

35 benzo[1,3]dioxolyl ; each monocyclic and bicyclic heterocycle may optionally be
substituted with 1, 2 or 3 substituents selected from the group of halo, hydroxy, alkyl,
alkyloxy or Ar-carbonyl. Preferably, Het is thienyl.



benzi sot hi azol yl , benzofuranyl, benzothienyl, 2,3-dihydrobenzo[ 1, 4] di oxi nyl
or 35 benzo[ 1, 3]di oxolyl ; each nonocyclic and bicyclic heterocycle nmay
optionally be substituted with 1, 2 or 3 substituents selected fromthe
group of hdaN®20069d948xy, al kyl, al kyl oxy or Ar-carbonyl PCPEELE5/BIFH, Het i s
thi enyl . WD 2006/ 067048 PCT/ EP2005/ 058594 6 In the framework of this
application, halo is a substituent selected fromthe group of fluoro,

chl oro, bronmo and iodo and hal oal kyl is a straight or branched saturated
hydr ocar bon radi cal having from1 to 6 carbon atons or a cyclic saturated
hydrocarbon 5 radical having from3 to 6 carbon atons, wherein one or nore
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SucC as or ex exy
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het er OCyCﬂoeS mofré’{hah B§é 0 aEBﬁ‘isr £& YhachQHB fah %&21 %’J’Eb RYthinghy hefﬂﬁ't%n?dl* pyrrolyl.
The Ar or Het Jisted definitions of th stituents of the conpounds
of formula Dolyhalgh @i élﬂmy mayeke the sameanditferantn(Cr galkyldte va%aﬁamh%ef ore
or herei nafteﬁnnmﬂ}iy&rocmbﬁﬁmﬂllﬁmrtgffmmqam@ﬁldbbnabmkb@hmslf Gxtbmplef fornmul a

(lta) or (I b) Yy, t S appropriate, if not
ot herw se spec:ﬁ# "ups)}’1 ?g‘ethg’%tﬁg‘r %&Wlaﬁe&ﬁf%gtﬁ) ékaﬁ m dazolyl, it may be
1-imdazolyl, 2-im dazol yl, 4-imdazolyl and the |like. 25 Lines drawn from

substi t ueBt s 14 fHe@efihifin Sf’ﬁét?&swhéihq{"%a?{s taReAthkdnt6) %ém dt FBYeaRftodhdiadeld to
any of the Sfttjleéabl rin en two vici.ng ralcals .are taken

t oget her to |1§?§Teg‘ﬁ3°r|“§cﬂf61%ﬂ eEPFOWSIFﬁJ?TdnSt@?Ye LCPMPHSS  ( hi s neans
that the two 1¥ipyrrodyl a2 Hapinoltls f orm t ogether with the phenyl ring to
whi ch they are attached a naphthyl. For therapeutic use, salts of the

compounds of formula (la) or (Ib) are those wherein the
The Ar or Het listed in the definitions of the substituents of the compounds of formula

20 (Ia) or (Ib) (see for instance R*) as mentioned hereinbefore or hereinafter may be
attached to the remainder of the molecule of formula (Ia) or (Ib) through any ring
carbon or heteroatom as appropriate, if not otherwise specified. Thus, for example,
when Het is imidazolyl, it may be 1-imidazolyl, 2-imidazolyl, 4-imidazolyl and the
like.

25
Lines drawn from substituents into ring systems indicate that the bond may be aftached
to any of the suitable ring atoms.

When two vicinal R® radicals are taken together to form a bivalent radical of formula
30 —CH=CH-CH=CH-, this means that the two vicinal R® radicals form together with the
phenyl ring to which they are attached a naphthyl.

For therapeutic use, salts of the compounds of formula (Ia) or (Ib) are those wherein the
counterion is pharmaceutically acceptable. However, salts of acids and bases which are

35  non-pharmaceutically acceptable may also find use, for example, in the preparation or
purification of a pharmaceutically acceptable compound. All salts, whether



counterion is pharmaceutically acceptable. However, salts of acids and bases
whi ch are 35 non-pharmaceutically acceptable may al so find use, for
exanple, in the preparation or purification of a pharnaceutically

accept abl e WVebOH0@UTME Al |l salts, whether | WO 2006/ 067048CPEF2BFIHIB/ 056594
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i sonmers, 1s5di RE e BEHaAS fothet hyl am ne, di et hanol am ne, di propyl am ne,

di i sopropyl am ne, 25 di-n-butylam ne, pyrrolidine, piperidine, norpholine,
trimethylam ne, triethylamne, tripropylamne, quinuclidine, pyridine,
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free aci co 3Qx4MP16) the ammonium salts, the alkali and earth alkaline metal salts, e.g. the lithium,
sodium, potassium, magnesium, calcium salts and the like, salts with organic bases, e.g.

primary, secondary and tertiary aliphatic and aromatic amines such as methylamine,
ethylamine, propylamine, isopropylamine, the four butylamine isomers,
dimethylamine, diethylamine, diethanolamine, dipropylamine, diisopropylamine,

25  di-n-butylamine, pyrrolidine, piperidine, morpholine, trimethylamine, triethylamine,
tripropylamine, quinuclidine, pyridine; quinoline and isoquinoline, the benzathine,
N-methyl-D-glucamine, 2-amino-2-(hydroxymethyl)-1,3-propanediol, hydrabamine
salts, and salts with amino acids such as, for example, argim"né, lysine and the like.
Conversely the salt form can be converted by treatment with acid into the free acid

30 form.

The term addition salt also comprises the hydrates and solvent addition forms which the
compounds of formula (Ia) or (Ib) are able to form. Examples of such forms are e.g.
hydrates, alcoholates and the like.

35  The term “quaternary amine™ as used hereinbefore defines the quaternary ammonium
salts which the compounds of formula (Ia) or (Ib) are able to form by reaction between
a basic nitrogen of a compound of formula (Ia) or (Ib) and an appropriate quaternizing
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their struct mg CQ gqé lead to at |east 4 stereochemcally different
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forms, said m xtures containing all diastereonmers and enantioners of the
basic 20 nolecular structure. In particular, stereo?enlc centers may have

the R- or S ddaftarafisterdoghemigallydsamarisfornssas ussid\hereinbelasg ot hezeinasier defineb y)
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are

isomeric forms, said mixtures containing all diastereomers and enantiomers of the basic
20  molecular structure.

In particular, stereogenic centers may have the R- or S-configuration; substituents on

bivalent cyclic (partially) saturated radicals may have either the cis- or trans-

configuration. Compounds encompassing double bonds can have an E (entgegen) or Z

(zusammen) -stereochemistry at said double bond. The terms cis, trans, R, S, E and Z
25  are well known to a person skilled in the art.

Stereochemically isomeric forms of the compounds of formula (Ia) and (Ib) are

obviously intended to be embraced within the scope of this invention.

Following CAS-nomenclature conventions, when two stereogenic centers of known

30 absolute configuration are present in a molecule, an R or S descriptor is assigned (based
on Cahn-Ingold-Prelog sequence rule) to the lowest-numbered chiral center, the
reference center. The configuration of the second stereogenic center is indicated using
relative descriptors [R* R* ] or [R* §*], where R* is always specified as the reference
center and [R* R*] indicates centers with the same chirality and [R*,§*] indicates

35  centers of unlike chirality. For example, if the lowest-numbered chiral center in the
molecule has an S configuration and the second center is R, the stereo descriptor would
be specified as S-[R* S*]. If “a” and “B” are used : the position of the highest priority
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may be symlthesized in the formof racemc mxtures of enantioners which can
be separated rom one .anpt.her I own res cedures.
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amB e, by Selective or fractional crystalhzatlon and the enantiomers are liberated
therefrom by alkali. An alternative manner of separating the enantiomeric forms of the

compounds of either formula (Ia) and (Ib) involves liquid chromatography using a
chira] stationary phase. Said pure stereochemically isomeric forms may also be derived
25  from the corresponding pure stereochemically isometic forms of the appropriate
starting materials, provided that the reaction occurs stereospecifically. | Preferably if a
specific stereoisomer is desired, said compouhd will be synthesized by stereospecific
methods of preparation. These methods will advantageously employ enantiomerically
pure starting materials.
30
The tautomeric forms of the compounds of either formula (Ia) and (Ib) are meant to
comprise those compounds of either formula (Ia) and (Ib) wherein e.g. an enol group is
converted into a keto group (keto-enol tautomerism).

35  The N-oxide forms of the compounds according to either formula (Ia) and (Ib) are
meant to comprise those compounds of either formula (Ia) and (Ib) wherein one or
several tertiary nitrogen atoms are oxidized to the so-called N-oxide.
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hydr ocar bons sol¥enys. di chl or onet hane, and ni xt ur es of such sol vents t5 The
i nventionsal so conpri ses derl vat i ve conpounds (usually cal I ed "pro-drugs")

of the phar colo L.cally- ve, conmpounds ac rdi whi ch
are degr adedq:ill %OYS? r1(§es[ (}?éwq]g N RGY™ Z‘FB?@Q ﬁ%leg %ﬁﬁ? on.
Pro-drugs ar @hasuedlbgiclhuiactive rompdunely accomting to\ﬂmrmmntlen,oyhleh are kﬂegradadget
receptor than;Lhe RO R HSounds ¥ibfdhg D% Bidhtion. Pro-drugs are usually (but not

always) of lower potency at the target receptor than the compounds to which they are

20  degraded. Pro-drugs are particularly useful when the desired compound has chemical
or physical properties that make its administration difficult or inefficient. For example,
the desired compound may be only poorly soluble, it may be poorly transported across
the mucosal epithelium, or it may have an undesirably short plasma half-life. Further
discussion on pro-drugs may be found in Stella, V. J. et al., “Prodrugs”, Drug Delivery

25  Systems, 1985, pp. 112-176, and Drugs, 1985, 29, pp. 455-473.

Pro-drug forms of the pharmacologically-active compounds according to the invention
will generally be compounds according to either formula (Ia) and (Ib), the
pharmaceutically acceptable acid or base addition salts thereof, the quaternary amines

30  thereof, the stereochemically isomeric forms thereof, the tautomeric forms thereof and
the N-oxide forms thereof, having an acid group which is esterified or amidated.
Included in such esterified acid groups are groups of the formula -COOR*, where R* is
a Cy¢alkyl, phenyl, benzyl or one of the following groups :
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forms. Of special interest are those compounds of formula (Ia) or (Ib) which are
stereochemically pure.

15 A first interesting embodiment of the present invention relates to the use as defined
hereinbefore of compounds of formula (Ia) or (Ib), wherein the compound of formula
(Ia) or (Ib) is
(R®),

4 (Ta)
OH hH2
TR




OHN (CH2), 'R 41 ~ NR2 1A ~flIf WO 2006/ 067048 PCT/ EP2005/ 056594 12
(RO)r (R pR7T I/ R4 (Th) OHN(CH)gR5 h R3Vii' ~Na ti RB a
pharmaceutically acceptable acid or base addition salt thereof, a N oxide
thereof, aWQ20¢&iei8i c form thereof or a stereochem cal PGTEBHIEIIO4f or m

t hereof wherein Rl is hydrogen, hal o, Yhal oal kyl, cyano, hydroxy, Ar, Het,
al kyl, al kyloxy, 5 alkylthio, alkyloxyal kyl, alkylthioalkyl, Ar-alkyl or
di (Ar)alkyl ; pis an integer equal to 1, 2, 3 or 4 ; RZ is hydrogen,

hydr oxy, mercapto, alkyloxy, alkyloxyal kyl oxy, alkylthio, N nono or

di (alkyl)am no or a radical of fornmula Y rein Yis CH2, 0, S, NHor
N-al kyl 10 R3 is al kyl, Ar, Ar-alkyl, Het/or Het-alkyl; q is an integer
equal to zero, 1, 2, 3 or 4 ; R4 and ch i ndependently are hydrogen,
al kyl or benzyl; or R4 and RS togeth@r anf including the Nto which they are
attached may form a radiqal sel m t he groyp of(TMeyrrolidinyl,
2-pyrrolinyl, 3-pyrrol Miyk , o@aridazoli/dinyl, pyrazolidinyl,
2-imdazolinyl, 2-pyra7olin ra;@hyl, triazolyl,

pi peridinyl, pyridinyl, pi datéialy, WFrimidinyl, pyrazinyl,
triazinyl, norpholinyl and each of said ring systens
optionally substituted with KyIN” hah®, hal oal kyl, hydroxy, al kyl oxy,

am no, nono- or dial kyl am no, és

9

a pharmaceutically acceptable acid or base addition salt thereof, a N-oxide thereof, a
tautomeric form thereof or a stereochemically isomeric form thereof wherein

R! is hydrogen, halo, haloalkyl, cyano, hydroxy, Ar, Het, alkyl, alkyloxy,
5 alkylthio, alkyloxyalkyl, alkylthioalkyl, Ar-alkyl or di(Ar)alkyl ;

p is an integer equal to 1,2, 3 or 4 ;

R? is hydrogen, hydroxy, mercapto, alkyloxy, alkyloxyalkyloxy, alkylthio,

S N /ﬁ

mono or di(alkyl)amino or a radical of formula K/Y wherein Y is
CH,, O, S, NH or N-alkyl ;

10 R is alkyl, Ar, Ar-alkyl, Het or Het-alkyl;

q is an integer equal to zero, 1, 2,3 or 4 ;

R*andR®  each independently are hydrogen, alkyl or benzyl; or

R* and R’ together and including the N to which they are attached may form a radical
selected from the group of pyrrolidinyl, 2-pyrrolinyl, 3-pyrrolinyl,

15 pyrrolyl, imidazolidinyl, pyrazolidinyl, 2-imidazolinyl, 2-pyrazolinyl,
imidazolyl, pyrazolyl, triazolyl, piperidinyl, pyridinyl, piperazinyl,
pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl, morpholinyl and
thiomorpholinyl, each of said ring systems optionally substituted with
alkyl, halo, haloalkyl, hydroxy, alkyloxy, amino, mono- or dialkylamino,

20 alkylthio, alkyloxyalkyl, alkylthioalkyl and pyrimidinyl ;

R® is hydrogen, halo, haloalkyl, hydroxy, Ar, alkyl, alkyloxy, alkylthio,
alkyloxyalkyl, alkylthioalkyl, Ar-alkyl or di(Ar)alkyl ; or
two vicinal R® radicals may be taken together to form a bivalent radical of formula
-CH=CH-CH=CH- ;
25 r is an integer equalto 1,2,3,4 0r 5 ;
R’ is hydrogen, alkyl, Ar or Het ;



20 al kylthi o, al kyl oxyal kyl, al kyl thioal kyl and pyrimdinyl ; R6 is

hydr ogen, hal o, hal oal kyl, hydroxy, Ar, alkyl, alkyloxy, alkylthio,

al kyl oxyal kyl , al kyl t hi oal kyl, Ar-al kyl or di(Ar)alkyl ; or two vicinal R6
radi cal s Wa6 I8N t oget her to form a bival ent radi cBCTEP20HPIH4a

CH=CH CH=CH ; 25 r is an integer equa® to 1, 2, 3, 4or 5; R7 is

hydr ogen, al kyl, Ar or Het ; ,rte WD 2006/ 067048 PCT/ EP2005/ 056594 13 R8 is
hydrogen or alkyl ; RO isoxo;or R$ and RO together formthe radical
=N-CH=CH-; alkyl is a ,sﬁirai ght or, branched saturated hydrocarbon radical
having from Rto 6 5 cAPB¥RE@ UYL or is a cyclic saturated hydrocarbon
radi cal havi ®§ from 3 ikex®;ocarbon atons ; or is a cyclic saturated

hydr ocar bon di.cad hayi f B bop atons attached to a straight
or branched ?gtait]f?gt eda%g%g%cfé&glggr%‘gc&?b'g?@ﬁﬁ vi'ng from| to 6 carbon atons ;
wher ei n each aksit bisre  erdnativhedgaturatiad hydrocashapgredical thevingifiom htel @, hydr oxy,
al kKIt ﬁxly gr 0xo h %atﬁ@?ﬁto@%afiﬁagya&%hﬁ%ar@@a}&arbﬁﬁwéahﬁ?mgﬂ&nt_@fto}alhenyl,
napht hyl , acenap , et rahydr gna , .each hompcycl e optignally
Cabat T ut ed vt Garbe oS Sk Gy R Bydkedan Gkl LS B adRBent | y

sel ected from t hecgbagom$ attactedtoya straipht er,branehebsaturated bydracartsom, radicalo- or

di al kyl am no, al kyl., | Vel y ‘ C .

al kyl oxycar bonyl ,M%’rlﬁl_ oéilgﬁt}é)r?)fcfﬁo%{ro%ﬁdﬂhﬁ%@ %ﬁb%ﬁ&?ﬁtﬁx&&élﬁg&ﬁmﬂly

di al kyl ani nocar bofpstitutedayith kale, hydresys\wliylaxyee0%e bcycl e sel ected fromthe
gr _ogp o:‘ 1|N p?@noxw{u Hb?fdc?él@yélectedlk&ili‘ ﬂ%ecgr&)ﬂ ofplﬂ&‘ﬁy:lmlaﬁht%l puéealaﬂiltwl,,

i m dazolyl, furan ien oxazol yl, isoxazo I a

i sot hi azolyl, pyi ﬁ%“h%£°‘}?€¥‘:*’§ﬁ’ aszﬁfpp}t%&ﬁl%%st}w?lfya Sﬂtb&‘ig " é(z)l’ﬁfp or

abi cycl i c het er ocyubisttusuth,@achesiibstitoent tifdepepdently sefectgdiftoal thagtqup2@hydroxy,

qui noxal i nyl, ind I OrT‘Fﬂ 0 . xaz:aly, qﬁﬂ% )gﬁé,gg |,
benzot hi azol yl , bgér‘})z"log(a)?ﬁirﬁgizé y'?n,?o’ lglxesh%o#ﬁr aﬁyi‘ ,,ﬁg’edr%]?é’t | eH‘?jﬁ i ,§(¥',

di hydr obenzol 1, 4] Balealkvlgy. saropeyizalicdoxcanbesodi apinecactpnyh mseshaliny! asd

bi cycl i c et er ocy goor@\difpflaainatdrhorye; substituted with 1, 2 or 3

SubSt T LeNt S 1 2el 58 St P ollfoddefd el Hahhe 055 ¥ ondldiybipediitpt O o

piperidinyl, pyrrolyl, pyrazolyl, imidazolyl, furanyl, thienyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, pyridinyl, pyrimidinyl, pyrazinyl and
pyridazinyl; or a bicyclic heterocycle selected from the group of quinolinyl,
20 quinoxalinyl, indolyl, benzimidazolyl, benzoxazolyl, benzisoxazolyl,
benzothiazolyl, benzisothiazolyl, benzofuranyl, benzothienyl, 2,3-
dihydrobenzo[1,4]dioxinyl or benzo[1,3]dioxolyl ; each monocyclic and
bicyclic heterocycle may optionally be substituted with 1, 2 or 3 substituents
selected from the group of halo, hydroxy, alkyl, alkyloxy, or Ar-carbonyl;
25 halo is a substituent selected from the group. of fluoro, chloro, bromo and iodo; and
haloalkyl is a straight or branched saturated hydrocarbon radical having from 1 to
6 carbon atoms or a cyclic saturated hydrocarbon radical having from 3
to 6 carbon atoms, wherein one or more carbon atoms are substituted
with one or more halo-atoms.
30
A second inferesting embodiment of the present invention relates to the use as defined
hereinbefore of compounds of formula (Ia) or (Ib) or any subgroup thereof as
mentioned hereinbefore as interesting embodiment wherein
R! is hydrogen, halo, cyano, Ar, Het, alkyl, and alkyloxy ;

35 p is an integer equal to 1, 2, 3 or 4 ; in particular 1 or 2;



25 halo is a substituent selected fromthe group of fluoro, chloro, brono
and i odo; and haloalkyl is a straight or branched saturated hydrocarbon
radical having froml to 6 carbon atoms or a cyclic saturated hydrocarbon
radi cal haWhyoe9@ms3 to 6 carbon atons, wherein one oPCREPTIYE6HYN at ons
are substituted with one or nore hal d¢atoms. 30 A second interesting

enbodi nent of the present invention relates to the use as defined

her ei nbef ore of conpounds of formula (la) or (Ib) or any subgroup thereof as
menti oned hereinbefore as interesting enbodi nent wherein R is hydrogen,

hal o, cyano, RAr, isdiydrogenhydrognalkloxy, adkyloxyalkyipxy, plkylitio pre egicel @fqual to 1,
2, 3 or 4; in particuIQ\r\ L\QIr 2; is ti W 2006/ 067048 PCT/ EP2005/ 056594
14 RZ i s hydrogen, hydroxg, al kyl oxy, al kyl oxyal kyl oxy, al kylthio or a
radical of Oy fo rrrul Y wh i YheirSnQIi' R3 is alkyl, Ar, Ar-alkyl or Het ;
qis an integer e 0% o zero, I 0F03’ 5 R' and R5 each independently are
hydrogen, al Ryl or benisplkyl, dy, fzaliplbr@Btt oget her and including the N to
which they age attacheigame%epgﬁﬁagtorz@g;’qgi’orggel ected fromthe group

of pyrrolidinyl,, ipmidazolyl, triazolyl | perkgl nyl, piperazinyl, pyrazinyl,
nor phol i ny! i‘rﬁ&n‘kﬁ} ono K&@Pﬁ’ﬂ?ﬂtg'e%%hyqug?ﬁ’%l t%%?’b’ﬁgiobnal |y substituted
with al kyl oiR*pyd Riiagethyt and iddlude the Nwpdvldgethey hralatiached adalyformi a eadichlvo
vicinal R6 radicals t t far.m. ' qlﬁg radi cal of
formula -CH -CH CH gi!%é le?f\"'#?".%‘gﬁ‘éﬁ? (glﬁtogggrr_r&gdcl]%g’l ]mtl%ztﬁyy’ B iyil’s hydrogen ; 15
R8 is hydrogen or al kypiperidimgd, pierasinyl; pysazinyd reerohatinyt angethioarorphotinyk he
radi cal =N-CH=CH; al kytch kisig 8ysidnh aptihhllsubbtitaRRa hath a3l Wf pyradidiyelr ocar bon
radi cal h%w ng froml I% 8_

1 is hydrogen, halo or alkyl ; or

two vicinal R® radicals may be taken together to form a bivalent radical of formula

-CH=CH-CH=CH- ;
r is an integer equalto 1 ;
R’ is hydrogen ;
15 R® is hydrogen or alkyl ;
R’ is 0X0 ; or

R® and R’ together form the radical =N-CH=CH-;
alkyl is a straight or branched saturated hydrocarbon radical having from 1 10 6
carbon atoms ; or is a cyclic saturated hydrocarbon radical having from 3 to 6

20 carbon atoms ; or is a a cyclic saturated hydrocarbon radical having from 3 10 6
carbon atoms attached to a straight or branched saturated hydrocarbon radical
having from 1 to 6 carbon atoms ; wherein each carbon atom can be optionally
substituted with halo or hydroxy ;

Ar  is a homocycle selected from the group of phenyl, naphthyl, acenaphthyl,

25 tetrahydronaphthyl, each homocycle optionally substituted with 1, 2 or 3
substituents, each substituent independently selected from the group of halo,
haloalkyl, cyano, alkyloxy and morpholinyl ;

Het is a monocyclic heterocycle selected from the group of N-phenoxypiperidinyl,
piperidinyl, furanyl, thienyl, pyridinyl, pyrimidinyl ; or a bicyclic heterocycle

30 selected from the group of benzothienyl, 2,3-dihydrobenzo[1,4]dioxinyl or
benzo[1,3]dioxolyl; each monocyclic and bicyclic heterocycle may optionally
be substituted with 1, 2 or 3 alkyl or Ar-carbonyl substituents ; and

halo is a substituent selected from the group of fluoro, chloro and bromo.



carbon atons ; or is a cyclic saturated hydrocarbon radical having from3 to
6 20 carbon atons ; or is a a cyclic saturated hydrocarbon radi cal having
from3 to 6 carbon atons attached to a straight or branched saturated

hydr ocar boWQ 208¢/€64948 having from 1l to 6 carbon atons ; RABEBGS/e%EH car bon
atom can be optionally substituted wilth halo or hydroxy ; Ar is a honocycle
sel ected fromthe group of phenyl, naphthyl, acenaphthyl, 25

t et rahydr onapht hyl , each honocycle optionally substituted with 1, 2 or 3
substituents, each substituent independently selected fromthe group of

hal 0, hal oallkgthirddyterestinggmbadiment hesomppynds of faymula (f3or (Ib) o a@Pnocycl i c
het erocycle s@gaﬁipaﬂerééﬁumdﬂﬁoﬁdm&lwef&é M&e@sﬁﬂg &ﬁbécﬁxh@ﬁ’t'are thpseper i di nyl,

furanyl, thien j et er 111 f
30 o6l ect eq FrERIpHERPE 5 Bt ana ) IG5 iSSP e nyl or
benzo[ 1, 3] di a}kglqna,lkyétawhpwfmddy, iis haleycmdree pyeféraldy Rtisboaye| e may opti onal |y
be substituted with 1, 2 or 3 alkyl or Ar-carbonyl substituents ; and hal o
|s a substituent sel, ected fromthe group of flugro, chlorg and bronmo. 1V
~ WD 2006/ &7 Hsthprigre %e comppynds of frmilai (i) oF @8} e17gY enbodi nent
the CorrpoundSubgfrodethéi’dd)fdas(nh@hoﬁH’d Hekdinbe€ore aswmter@ﬁbgéxﬁbmlhbﬂra@@ﬂho% ment i oned

her ei nbef ore as oun cconding to
ei ther formf 8 q@?accﬁrdnf% “\5@%&8@5@9&{%‘”@’% g‘ remp aﬁ%@s‘i\?ﬁngi‘i Eyl or
al kyl oxy; préff&rmlﬁymmroggnhal o; nore preferably, R is bromo. 5 1n a
fourth ingeresting embodi ment the conpounds of fornula (la) or (Ib) or any
subgroup thereo tlon d her nbefore as_.Lnter I ng enbodi ment are

t hose conpoflj‘?'u %‘ﬂgélgﬁrlﬂ f"iggfnl J@FC?@P?H?F%OHLO ‘%ﬁz@ (’T@?) Ua¥ein p is
equal to 1 amubgRiupi thereali a‘sfrmnﬁuhedfhemmﬁnﬁﬂe agmteresfifig émbadifmerttane thnseer est i ng

enbodi ment thﬁnﬁ@.@QH&gﬁu‘i’% to e%@?&*oﬁn&lé gn)oé}{g (fntg%eare tﬁ gx %%Hcglo'x ereof as

ment i oned her ore as gre |ng cdnpoundgs

accor di ng t o o&pkHEHosspletably, R i)allateryq mmartmbréﬁwﬁlmoxysmwrs’@@bly, kyl oxy
or al kyl tibi ojs pe@flexpbl y, R2 is al kyloxy, in particular d 4alkyl oxy; nore
preferably,

14alkyl is a straight or branched saturated hydrocarbon radical having from 1 to 4
carbon atoms such as for example methyl, ethyl, propyl, 2-methyl-ethyl and the like.

In a sixth interesting embodiment the compounds of formula (Ia) or (Ib) or any
20 - subgroup thereof as mentioned hereinbefore as interesting embodiment are those
compounds according to either formula (Ia) and (Ib) wherein R? is naphthyl, phenyl or
thienyl, each optionally substituted with 1 or 2 substituents, that substituent preferably
being a halo or haloalkyl, most preferably being a halo; preferably, R? is naphthyl or
phenyl, each optionally substituted with halo, preferably ‘3-ﬂuoro; more preferably, R>
25 is naphthyl or phenyl; most preferably, R? is naphthyl.

In a seventh interesting embodiment the compounds of formula (Ia) or (Ib) or any

subgroup thereof as mentioned hereinbefore as interesting embodiment are those

compounds according to either formula (Ia) and (Ib) wherein q is equal to zero, 1 or 2;
30 preferably, q is equal to 1.

In an eighth interesting embodiment the compounds of formula (Ia) or (Ib) or any
subgroup thereof as mentioned hereinbefore as interesting embodiment are those
compounds according to either formula (Ia) and (Ib) wherein R* and R® each

35  independently are hydrogen or alkyl, in particular hydrogen or C; 4alkyl, more in
particular C,4alkyl; preferably hydrogen, methyl or ethyl; most preferably methyl.



15 is nmethyl oxy. Cl4al kyl is a straight or branched saturated hydrocarbon
radi cal having froml to 4 fi carbon atons such as for exanple nethyl,

et hyl, propyl, 2-nmethyl-ethyl and the like. ik In a sixth interesting
embodi nent W%%?O@Qﬁﬁmunds of formula (la) or (Ib) or anyPCPBPZNHLH6H4p t her eof
as nentioned hereinbefore as interestihg enbodi ment are those conpounds
according to either fornula ([a) and (Ib) wherein I{ is naphthyl, phenyl or
t hi enyl, each optionally substituted with 1 or 2 substituents, that
substituent preferably being a _halo or haloal kyl, nost preferably being a
hal o; pref er Sb#ajkyl F@Sa?téalg%’éﬁhgm‘?hegFa““ﬁWéﬁyﬁrocgﬁwaéﬁﬁll}@h'ﬁ’lgl I%&B%% t ut ed

wi th hal o, pecabert stbiny sikchfds fer sxamplemeetipn edtien Arbpyl, Rihetiyl-ethynadhhdiyite, or
phenyl; nost preferably, R3 is naphthyl. 41 In a seventh interesting

enbodi nent the conpounds of fornmula (la) or (l1b) or any subgroup thereof as
ment i oned helfte? piptf ivtezesting ¢mbadimentithacompouedsros fermata(Ia)os {B) otampounds

accor di ngst 0 gk thdred i lr&nﬁbﬁ@d RAGhteld adRFRliRe Smb&liBtake thesezer 0, 1 or

2; 30 preferab th 1nt {est n enbodj ment the
conpounds of © ?@P‘ﬁ’&pﬁa"(cp‘ciﬁ“%@ etf’?f)flla?“l%q% anng PRSI " gethegand oned
her ei nbef or e imudiny the dstb iwhicheth&yoatt atarhedfoemtalradieal seiemabfmnhshagmop df ng to

ei ther fornul el ently are
hydr ogen or aﬁdﬁ%ﬁ}l OIH‘ P)cp ﬁ%ﬁ{’] rogﬂﬂ%&%ﬂS&Eéﬁﬂ]&%ﬁBﬁﬁﬁ particul ar
ClAal kyl ; pr &ghs 1‘&15ﬂd3ﬁvﬁy klgkalo, hatoe ,mdroa,ﬁyqyloxmﬁ Hierbylaygkiarhyl . WO
2006/ 067048 Bﬁitﬁl’)’a%%& subkruted4atbiantyl, |1ﬁosﬁpﬁﬂ’é’rﬂﬂg BlibsBfutdarwiee hed
sat ur at ed hydr%czr b‘%} 1radl cal having from1l to 4 carbon atons such as for

exanpl e net hf! propyl, 2-nmethyl-ethyl and the like. 1In a ninth
i nteresting enbodlnent t he conpounds of formula (la) or (Ib) or any 5

subgr oup t hen @Eﬁi | ment are

t hose corrpogr?lggengilco {lh%a?go%zﬁ%ﬁ n&&%{*&?ﬁw@) gﬁ"?gﬁ ein R4 and RS
t oget her and sub&a@m}a?rﬁ@f 3s penkionel hﬁfﬁ"&l}? qre as/interesting terab, entreihase adi cal

sel ect ed ibr oRbinpeunds astprdig toiefthetefemhulh (Ta) dnd A blereiPR Dishiydiogyd, alkgl @er azi nyl

and t hi onor phol 1 n substituted wth al kyl, hal o, hal oal kyl,
hydroxy, al k 0185( r\élfezria}b&ti{ h%drézge&yl oxyal kyl or 10 al kyl thioal kyl, pref erabl y

substituted with al kyl, nost preferably substituted with nethyl or ethyl.
In a tenth i ﬁﬁ%&%&énﬂﬁn&?&ﬁﬂ% Bi%B&dnhBﬁt tHé’éH?rﬁiéﬁﬁi% d?ffoﬁlﬁﬂd‘ﬂi\)aor@b%rﬁ{ (I'b) or

n r her nbef or f n n
ng tﬁggg Oupuggrgupetg i nbefore .as |Qodem(ea§tta|re%0enbod| nment

20 compounds according to either formula (Ia) and (Ib) wherein r is 1 or 2.

a
ereoP as mentlone ereln e ore as interesting em

In a twelfth interesting embodiment the compounds of formula (Ia) or (Ib) or any

subgroup thereof as mentioned hereinbefore as interesting embodiment are those

compounds according to either formula (Ia) and (Ib) wherein R is hydrogen or methyl;
25  preferably R’ is hydrogen.

In a thirteenth interesting embodiment the compounds of formula (Ia) or (Ib) or any
subgroup thereof as mentioned hereinbefore as interesting embodiment are those
, compounds according to either formula (Ia) and (Ib) wherein, for compounds according
30  to Formula (Ib) only, R® is alkyl, preferably methyl, and R® is oxygen.

In a fourteenth interesting embodiment the compounds of formula (Ia) or (Ib) or any
subgroup thereof as mentioned hereinbefore as interesting embodiment are those
compounds according to either formula (Ia) and (Ib) wherein the compound is a

35  compound according to formula (Ia), a pharmaceutically acceptable acid or base
addition salt thereof, a quaternary amine thereof, a N-oxide thereof, a tautomeric form
thereof or a stereochemically isomeric form thereof.



15 conpounds according to either fornmula (la) and (Ib) wherein R6 is
hydrogen, al kyl or halo; preferably, R6 is hydrogen. In an el eventh

i nteresting enbodi nent the conpounds of formula (la) or (Ib) or any
subgroup t Ny moé/0@s8ent i oned herei nbefore as interesti RgT/EROSIIERII are

t hose 20 compounds according to eithed7fornmula (la) and (I b) whereinr is |
or 2. In atwelfth interesting enbodi nent the conpounds of fornula (la) or
(I'b) or any subgroup thereof as nmentioned herei nbefore as interesting
enbodi nent are those conpounds according to either fornmula (la) and (1b)
wherein R7 is hydrogen or nethyl; 25 preferably R is hydrogen. In a

thirteenth i nf gf&QaMH iRQr&HRPLhETIRhert B8 HE QBRPYNRHAS o Plork@iaTH) r (Tbpare e (1 b) oOr
any subgroup thereof as_ nentjon dg&erel nbef ore, I nt er est g%renbodl ment

are those cSHPBAARGSaceotdineiofgme dpk ephpmpagenticaly apreniplle peig pr Dgser ei n, for
conpounds acadditiomsits thetedf,Hbe gudtandry hmines théreofshd steraddhgically &sbatedibl y net hyl |
and R9 i s .ox ' ' hodi ne e s of
formul a (fa) ¥%rﬁﬁzlfalt§ f’gtP ¢ %l#otl&g{l(}ggrﬁ%ﬁ%&g(ﬁzo&%%% §gB§rg .“%eé%fqh%%g@?gre as
i nteresting &yndrogenrbo, A, éﬁlwh@saélwlwmﬁdmas isdydmean mklaxyarebkgithippRnul a (1 a)
aRd (1b) ;’\'heﬁﬁa@h&??pﬁ?ﬁgﬁﬂmﬁnyﬁe&h%ﬁﬁ&ﬁﬁ?@%ﬁgﬁ?ﬁé&%ﬁﬁl fﬂ% §L€bsﬁ1ﬂ]§ﬂf§” a (la), a
phar maceuti ca cept abl e 1 d or se - additign s greqf, a
quat er nary aﬁ?lﬁ%e‘fﬁwg%?%m@ﬁﬁ@ﬁm’é”?ﬁ’éﬁ%ﬂr@ L gﬁf gs%r?nérk(ﬁaﬁi t hereof or a
st er eocheni cadeperideutiyeart bydrogen drhathybof R* 4id R’itpged@r 200K EiAg 418 N to which
PCT/ EP2005! O ‘ | : | r ' ﬁﬁQg L.f . Lhe; conpounds of
formul a ?I%a) %?%ijﬁ%izgéﬁe%%%?%ﬂ%éé%?\%sﬁg{ét%%é| g %@g&rlﬂgfu’g& ?‘ﬁ’:’l) t he
phar maceut i c&ipeyidiagk pipeapingl and thiomernhalinyl; Bidigibydregens alkykorthalo; & irequaliie
guat er nary aqu@@$ﬂﬁﬁ@km@&n,the stereochemcally isonmeric 5 forns thereof,
the tautoneric forns thereof or the N-oxide forns thereof, in which RL is
hydrogen, halo, Ar, alkyl or alkyloxy; p = 1; R2 is hydrogen, alkyloxy or
al kyl t hi o R3 A sixteenph interesting leepdiment afitheecoppoundsaif fagptula@ia) dryIbg ateshé t ut ed
with 1 or2 ' Fosm I I : ‘ kyl; q
0, 1, 2 o1 r5 3;%:&;1!%2&51&1158% e%%ﬁia??%@p%rﬁgﬁb@ugr@&ﬁofg% %@ﬁ&o"?@‘gﬁaﬁe gér R4 and
R5 toget her &hHMSreRting gmbedimeat 9q the,phafpeaqutically H%‘S?Péblé agidiog bpwpddbiem a radi cal
sel ect ed fromaltsheergsfoup of im dazolyl, triazolyl, piperidinyl, piperazinyl
and thionorpholinyl R6 is hydrogen, alkyl or halo, r is equal to 1 and RY
I s hydrogen. ,

A seventeenth interesting embodiment of the compounds of formula (Ia) or (Ib) are the

D
=

20  compounds of formula (Ia) or (Ib) or any subgroup thereof as mentioned hereinbefore
as interesting embodiment or the quaternary amines thereof.

An eighteenth interesting embodiment of the compounds of formula (Ia) or (Ib) are the
compounds of formula (Ia) or (Ib) or any subgroup thereof as mentioned hereinbefore
25  as interesting embodiment or the N-oxides thereof.

A nineteenth interesting embodiment of the compounds of formula (Ia) or (Ib) are the
compounds of formula (Ia) or (Ib) or any subgroup thereof as mentioned hereinbefore
as interesting embodiment or the stereochemically isomeric forms thereof.

30
A twentieth interesting embodiment of the compounds of formula (Ia) or (Ib) are the
compounds of formula (Ia) or (Ib) or any subgroup thereof as mentioned hereinbefore
as interesting embodiment.

35  Preferably, in the compounds of formula (Ia) and (Ib) or any subgroup thereof as
mentioned hereinbefore as interesting embodiment, the term “alkyl” represents C;.
salkyl wherein C; ¢alkyl is a straight or branched saturated hydrocarbon radical having



A sixteenth interesting enbodi nent of the conpounds of formula (la) or (1b)
are the 15 conpounds of formula (la) or (Ib) or any subgroup thereof as
menti oned hereinbefore as interesting enbodiment or the pharmaceutically
accept abl e vaz2do/ea7048ase addition ML salts thereof. A sePemEEENNS/DS65t er est i ng
enbodi nent of the conpounds of fornuld8(la) or (Ib) are the 20 conpounds of
formula (Ta) or (lIb) or any subgroup thereof as nentioned herei nbefore as

i nteresting enbodi nent or the quaternary am nes thereof. An eighteenth

i nteresting enbodi nent of the conpounds of formula (la) or (lb) are the
conpounds of ffooy higl Gacarber) atems guch s &1 example nisthyb ethyl, Ipeopyb 22-meth Yloned

her ei nbef or e pedv) Békyl BAFPMEFke.NY enbodi ment or the N-oxides thereof. A

ni neteenth i nteresti'ng enbodi nent of the conmpounds of fornula (la) or (Ib)
are the compounds of fornula (la) or (lIb) or- any subgroup thereof as

ment i oned hePaiferally pihahe ernponhdy of $orintudn @ajtaad (Tbl ot anyrsubgrouss thefeedasheni cal |y

i soneric for her . 2 s | 0§ Skl e | he
conmpounds 5of gfeg{rlgnﬁeldgg ?%%Poggéﬁés;lﬁﬁf%ﬁ%g}?wgﬁﬁégh%g%&sﬂ%? g#(g? %niﬁrgge?'% a) or (Ib)
or any subgr dalyhalpereaiyl whichdndafimad as menazion pelybalesubstiuted Cosadletli fag

erﬂgodi rren:-h %ﬁaﬂ?;nf &f1BdtR Iwith dr? f?m&gmi)@fumﬁ, ok eia@:tﬁﬂrégldﬂ%&dr&he%d)é_( 1b) t ortﬁny
subgrou ereof as i pne rei re.as interestin odi nent , e
Cerm val kyl ~ SoOspaBehile e asor PRy s ke, 6cass et foan OBGEORSAAMIES of
branched sat areaittachedytol awelkybgyoup withio she definitiog oTdIYNOGT QBIKPY Ehey may be

PCTI EP20 105@—35,%%] : : %.P% t S t hyl,
et hyl, p(r)lgpyl y rereo'% ffe;%?]héfgaﬂ(yglesgat ; Hh%xbg g‘ﬁ&d&?ﬁgé?lﬁgéet?&ére e((rﬁgegfy, yi n

t he  conpoundaypg ﬁ@%ﬁ?oeﬁ qarkon aigres wgys Br example ety b alyh reapyb £-methy-

ment i oned helkgiyl peit9l, Beds ahdiheNi@et i ng enbodi nent, the term "hal oal kyl "
represents polyhal od _6al kyl which is defined as nono- or

pol yhal osubstituted O -6alkyl, for exanple, methyl with one or nore fluoro
atons, for ePasfpibly, tie tompoundes sejdctedrfropy trifl uoronmethyl, 1, 1

-di fl uor oet hyl 1_an L S 8_JiN05.63 & R)nﬁh { BH-ET--re
attachedo?o % %Fqlgﬁ°%f%td§h§ux¥h?‘#8ﬁg’%?ﬁ? ??Tcl:lr? 0 eggllr)?ﬁ‘g S%P- ba Okf/ll t hey
may be 10 the RsAE-Bard-Plerent. C-6alkyl is a straight or branched
saturated hydr ot-¢6-brmor2dicttivky-aainb g 3 fyle4rdinedie 1 énida2bphehbiend -yuch as for
exanpl e methyl , et (it veds SP e 1Y b or bt 2 RSl OMlynERd € he 1 ike.

methoxy-o.-1-naphthalenyl-f-phenyl-3-quinolineethanol;

20 o 1-(6-bromo-2-methoxy-quinolin-3-yl)-2-(2,5-difluoro-phenyl)-4-dimethylamino-1-
phenyl-butan-2-ol ;
o 1-(6-bromo-2-methoxy-quinolin-3-yl)-2-(2,3-difluoro-phenyl)-4-dimethylamino-1-
phenyl-butan-2-o0l ;
o 1-(6-bromo-2-methoxy-quinolin-3-yl)-4-dimethylamino-2-(2-fluoro-phenyl)-1-
25 phenyl-butan-2-o0l ;
o 1-(6-bromo-2-methoxy-quinolin-3-yl)-4-dimethylamino-2-naphthalen-1-yl-1-p-
tolyl-butan-2-ol; ‘
o 1-(6-bromo-2-methoxy-quinolin-3-yl)-4-methylamino-2-naphthalen-1-yl-1-phenyl-
butan-2-ol ; _
30 o 1-(6-bromo-2-methoxy-quinolin-3-yl)-4-dimethylamino-2-(3-fluoro-phenyl)-1-
phenyl-butan-2-0l; and
o 1-(6-bromo-2-methoxy-quinolin-3-yl)-4-dimethylamino-2-phenyl- 1-phenyl-butan-
2-ol; |
a pharmaceutically acceptable acid or base addition salt thereof, a N-oxide thereof, a
35  tautomeric form thereof or a stereochemically isomeric form thereof.

More preferably, the compound is



Preferably, the conpound is selectedfrom: 15 o 1-(6-brono-2-nethoxY-4

ui nolin-3-Y1)-2-(3,5-difluoro-PhenYl)-4-di met hY] am no- 1- phenyl - but an- 2- ol

0 1-(6-brono-2- et hoxy- qui nol i n-3-y1) - 4-di met hyl am no- 2- napht hal en-1 -yl - 1-
hen 1-but aN®@2086/0T848r espondi ng to 6-bronp-a- 2- di meth PEMERYOTPISOHI 2 P ¥ ~
( Y) y- > nethoxY-a-1-naPht hal enY1l- B phenY1' 3- 4unol i neet hanol 20 a

1- (6- brono- 2- net hoxy-qui nolin-3-yl)-2-(2,5-difluoro-phenyl)-4-di net hyl am no-
| - phenyl -butan-2-o0l ; o

1- (6- br ono- 2- et hoxy- qui nol.i n- 3-_yII)_- 2- i 2, 3-di fl uor o- phenyl) - 4- di net hyl am no-
| phenyl - butant-to-jomo-Zymethoxy-quinolin-3-y -3-(2,3-difluoro-phenyl)-4-dimethylamino-1 -

1- (6- br ono- 2- ngsHeANYbutsi 161 ;i gr- 3- Y1 ) - 4- di met hyl am no- 2- (2-f1 uor o- phenyl ) - 1-
25 phenyl-butanlgﬁg | ; % .1 . ina-2

1- ( 6- br omo- 2 et 6@{?@8' “Rsthoxry-quipphin-3-irhdimeshylaming 2naphthlendrdid - y1-1 p-

t ol yl - but an- 2- giheny-butan-2-ol corresponding to 6-bromo-o-[2-(dimethylamino)ethyl]-2-

1- (6- br omg- 2- e B GULABhihIreRy - prchy IR GIMb At Adndl; napht hal en- 1 -yl - 1- phenyl

butan-2-ol ; 30 a . . - .
1- ( 6- br ono- 2@&8?%%&6%%9{@@@ 9419 onbage addition satfithrseoh, ¢ A-xidedhgeqineny | ) - 1-
phenyl - but antax@hericafofn thereof or a stereochemically isomeric form thereof.
1- (6- brono- 2- net hoxy- qui nol i n- 3-yl ) - 4- di net hyl am no- 2- phenyl -1 - phenyl - but an-
2-ol; a pharmaceutically acceptable acid or base addition salt thereof, a
N- oxi de t her &yen mare aferahlyt, Sremompotinskignl t(hrdrared-2 gnethoxytquinsdiotieyh-dal | y
i sonmeric f{or mlha%q&g{m_mpgﬂﬂ[egf1e§,1a1bbyenypmmpg>@ound is WD 2006/ 067048
PCT/ EP2005/ 05%3%9 19, O . i .
1- ( 6- br ono- 2 2PERTERGE AN BICFRfable geid opbass additien saltdheyeqfiaNyaxideAberrofet | ani no-
| - phenyl - butstereo2herhicallyasomeric form thereof.
1- ( 6- br ono- 2- net hoxy- qui nol i n- 3-yl ) - 4-di net hyl am no- 2- napht hal en-1 -yl -1
phenyl - but an-2-ol correspondi ng to 6-brono-a-[2-(dinmethylam no)ethyl]-2- 5
net hoxy- a- | - AepAicHatehghencah RaRg for 3-(§hrerse-Lriedthexyrainolia-Jdmmaceut i cal | y
?cc telot abl® ?@'ﬁrdemﬂaxbﬁ@?z-aﬁm&ial?m -ijlai-E\hén?ﬁbtlﬁﬁf-}_o&is'\d'-b@ﬁo?ﬁ[i-hter eof , f a -

aut omeric .M reo r st ereochem i soper or ereof . Even
mor e pr ef or abf gD AR BRR o BoR fTrPO B HEPRay S quRbr oSl - 4-

Said compound can also be represented as follows :

20  Further preferably, the compound is one of the following :

* 6-bromo-a-[2-(dimethylamino)ethyl]-2-methoxy-o- 1 -naphthalenyl-3-phenyl-3-
quinolineethanol, or a pharmaceutically acceptable acid addition salt thereof; or
6-bromo-0-[2-(dimethylamino)ethyl]-2-methoxy- o~ 1-naphthalenyl-f3-phenyl-3-
quinolineethanol, or a stereochemically isomeric form thereof; or

25  6-bromo-o-[2-(dimethylamino)ethyl]-2-methoxy-o-1-naphthalenyl-B-phenyl-3-
quinolineethanol, or a N-oxide form thereof; or
a mixture, in particular a racemic mixture, of (S, pR)-6-bromo-o-[2-
(dimethylamino)ethyl]-2-methoxy-o-1-naphthalenyl-f-phenyl-3-quinolineethanol and
(aR, B S)-6-bromo-0i-[2-(dimethylamino)ethyl]-2-methoxy-o-1-naphthalenyl-3-



10 di net hyl am no- 2- napht hal en-1 -yl -| - phenyl - but an-2-ol, a pharmaceutically

acceptabl e acid or base addition salt thereof, a N-oxide thereof, or a

stereochem cally isomeric formthereof. An alternative chem cal nane for

1- (6- br oo MO HBe/PIB- qui nol i n-3-yl )-4- 15 PCT/EP2005/056594

di met hyl anuno- 2=napht hal en- 1-yl -| - phedyl - but an-2-01 i s 6-brono-a-[ 2-

(di met hyl am no) et hyl | -2-net hoxy-a- | -naphthal enyl - (3-phenyl -3 -qui no

| i neethano L Sai d conpound can al so be represented as follows OOH Br N~ N

O 20 Further referabl t he corrpound is one of the follow ng :

6- br ono- a- [2pgmyﬂrétqﬁlw qisnel pya p azmﬁ@pmklyﬁacqptah&m@tmdémsakt thepebny| - 3-

lﬂ qui POl | neet halRbehedicaAllyRbiciR Fois thatbdfyid esaphmal1g (@mbtdrealsintd A opal t
ereof ; or

6- br omo- a- [ 2R R HHPmR #i&3-Etimgthy aoinnlethakg-methomrag i agr-D-phiearly | - s-

qui nol i neet h&nmpiinolipectlzans, é e cmuipenidE, bya peamaceuticdllyracraptablecapid additiods

6- br ono- ax| 2s£lgih@}%f’36¥am no) et hyl ] - 2- net hoxy-a- | - napht hal enyl - 3- phenyl -

gui nol i neet han de formthereof; in _particul ar a
racem c m xt G, BIQfG -prgmo- ({t-@kjdl@e@y@%nqgetp}é] Z-methoxy-a- -naphthalenyl-B-phenyl—

(di met hyl ami noqueidlivibdthahollBed¥ipoand tnapht hal enyl - [ 3- phenyl - 3- qui nol i neet hano
| and (aR 3

S) - 6- br ono- a- [ 2- (di et hyl am no) et hyl ] - 2- net hoxy- a- 1- napht hal enyl -3 ygi CVO
2006/ 067048 HEE noEHefsiedsaapoundds (05e AR)-6-Drapu-neRHdisetydansing)ethy!]e2-

phar maceu C%éﬂoﬁ%?&%ﬂﬁhﬁe@ﬁﬁ%@gﬂli ﬁﬁblﬁ@é&aﬂ&?%ﬁﬁfoorre%n@s to 1R 2S)-

Z; ?r eoch((am Cﬁlg Yoromo. r591{1Ietﬁo:[y(-)cgurlrnso11n-3€yl? 4- d1met‘hylam1no -%gp ChaJIen-{-yi -p eny o1 sorer

or
(3R)-6-br ormbatab—Z—-«ﬂd|Saﬁtdnmpamdm)1alsb)ble}eﬁesmbdhwﬂﬂlawk : napht hal enyl - ( 3- phenyl
- 3-quinolineethanol, i.e. cotfpund 12, or a pharmaceutically acceptable
acid addition 5 salt thereof ((xS,

[ 3R) - 6- br ono- a- [ 2- (di et hyl & et hyl ] - 2- met hoxy- a-| - napht hal enyl - ( 3- phenyl

- 3- qui nol i neet hanol i.e. conpound 12. Tlhe nost preferred conmpound is ((XxS,

nmet hoxy a- I-
(1R 2S)-

1- ( 6- br onp- 2- net kg Ui poi
yl- butan-2-ol . Sard coNpoun?

ONL. neet hanol which corresponds to

et hyl am no- 2- napht hal en- 1-yl - 1- phen
¢ represented as follows :

15  Another interesting group of compounds is the following : compounds 12, 71, 174, 75,
172, 79 and 125 as described hereinafter in Tables 1 to 6; in particular compounds 12,
71,174, 75,172 and 79 or compounds 12, 71, 75, 172 and 125; more in particular
compounds 12, 71, 174 and 75 or compounds 12, 71, 75 and 172; even more in
particular compounds 12, 71 and 174 or compounds 12, 71 and 75; a pharmaceutically

20 acceptable acid or base addition salt thereof, a N-oxide thereof, a tautomeric form
thereof or a stereochemically isomeric form thereof.

The compounds of formula (Ia) and (Ib) can be prepared according to the methods
described in WO 2004/011436, which is incorporated herein by reference.

25  In general, the compounds according to the invention can be prepared by a succession
of steps, each of which is known to the skilled person.

In particular, the compounds according to formula (Ia) can be prepared by reacting an
intermediate compound of formula (IT) with an intermediate compound of formula (III)
30  according to the following reaction scheme (1) :



HO Br ss 15 Another interesting group of conpounds is the follow ng :
compounds 12, 71, 174, 75, 172, 79 and 125 as descri bed hereinafter in
Tables 1 to 6; in particular conpounds 12, 71, 174, 75, 172 and 79 or
conpounds WO 2006067048, 172 and 125; nore in particul ar cBaPERHYESENNH71, 174
and 75 or conpounds 12, 71, 75 and 172! even nore in particul ar conpounds
12, 71 and 174 or conpounds 12, 71 and 75; a pharmaceutically 20 acceptable
acid or base addition salt thereof, a N-oxide thereof, a tautoneric form
thereof or a stereochemcally isonmeric formthereof. The conpounds of
formula (la) and (I b) can be prepared according to the nethods described in
WO 2004/0 1 1 43 6, which is incorpor&chénderein by reference. 25 In
general , the conmpounds according to the invention can be prepared by a
succession of steps, .each of which is known to the skilled person. In
particul ar, H g conpdiinds accordiﬁ% to fornula (la) can be prepared by
reacting an ‘iyternediate conpound ‘6f formula (11) with an internediate
conpound of fo cording tg the follow ng reaction schene (1)
© WD 2006/ 0670 4 21 %Cﬁ)qz (RHP R (R6)r (o) *

RS(C) q, M F~': (1#1) B usihg BuLNNig & m Rture 3

di i sopropyl am r,ah furan, and wherein a vari abl es are
defined as in formula (Iéf. Stirring may enhance the rate of the reaction
The reaction may conveniently be carried out at a tenperature ranging
between -20 and -70 C e sanme reaction prﬁ edure can be used to

synt hesi ze conpounds of rmula (Ib). 10 TH starting materials and the

i ntermedi ate conpounds of forrmula (11) and (I11) are conpounds that are
either co rcd . gval g : i . vent i onal
Feact | on ot obSaRraLi BpsBy br Bieclbty iRt BRAL GBI B ghrei Al

variables are defined as in formula (Ia). Stirring may enhance the rate of the reaction.

The reaction may conveniently be carried out at a temperature ranging between —20 and
-70 °C.
The same reaction procedure can be used to synthesize compounds of formula (Ib).
10
The starting materials and the intermediate compounds of formula (IT) and (III) are
compounds that are either commercially available or may be prepared according to
conventional reaction procedures generally known in the art. For example,
intermediate compounds of formula (II-a) may be prepared according to the following
15 reaction scheme (2):

Scheme 2
®R"p RO, R
\\ NH; \\ ol @ I\\ Q R°)
| * I Z )j\/\@
& o N VA
H I
&
l(m
R"), R5), RYp R®)
\\f\ X 7/ “ \\ﬁ\ AN 7/
SO — S
ZN\ H-X-C.galkyl N el

X-Cq.galkyl

(II-a)



I ntermedi ate conpounds of formula (I1-a) may be prepared according to the
followng 15 reaction schenme (2): Scheme 2 (Rl)p ( 6h (RP 2\~ NH2 C (a)
\ O(RS)r + -lamH-XI (b)) (R(Rh(R)p (Rr "ZzZzZ | N X-C -6al kyl

H X- C, - Bal 0 200€b67048 (11a) WO 2006/ 067048 PCT/ EP2005/ 056694£P2@20566%r ei n al |
vari ables are defined as in fornula (Ra). Reaction schene (2) conprises
step (a) in which an appropriately substituted aniline is reacted with an
appropriate acylehloride such as 3-phenyl propi onyl chloride,

3-fl uorobenzenepropanoy! chloride or p-chl orobenzenepropanoyl chloride, in
t he presence vokrein allivariables atgalefinedsagdm faamuls (fa)i Beapfibns¢hemedAcompsises abl e

reaction-inefde %é)'lf{wﬁlch a-‘ﬁlé. oﬁﬁat@l?tshb’éuﬁﬁ'&leﬁl'ﬂiﬂéﬁé ft@ctedwnﬁtahﬁbﬁeﬁnﬂéchl Orl de.
The reaction ¥, Fcarrlgﬁ %P ?fh}atengerature

bet ween roomafnﬁﬁtﬂ i Stratonn oromon andh dluom b RRrR oy LT o he
adduct obt ai pedhlarobenteppiopinaytchleddst edthevptekenpd obphritable basel suchde ( POC13) in

h ' foll d
e e e enoe midthyihie b LObILLAEh Al YeRTE il ARGk QEMEL of ol ! ove

by cyclizatio reaction nay convenl at a

t enper at ur e cEWlgng gicbloride e Bhe wasHontreayrepeaniangy éﬂéarﬂéﬂ P@ﬁ)@tﬂéﬁmﬁ@fm e. In a
next step ( C}aﬁﬁlﬁw&h%&x téfigeedture aMiRIFIRK Ifbnﬁ%ratms 104 néx¢ 9P tﬁ’eﬂ
Ay 6ohA

et o e SRS H Bg WE hs

i nternedi ate
wherein X i of§ Iedmnethgafomammﬁllan@emﬂmblﬁmrdsflaanndwlmweg byeyélimtion)a (1T-b)

may be prgpargggd r&%&{ ﬂgfao&vemm cf{) @He%"&g{‘%l "t@ﬁﬁérhﬂfb rafig “’Set@v@érhro erein in

a first step (a) a substifuted IS rea@

substi t ut ed éerﬁl’f'éﬁ%eﬁfl Fril ApraRasgtate. k2 neg Sﬁpé‘é‘)é‘r?@@mﬁ? R”rgéoﬁipt‘é{b?r@n@ase such
as sodi um hydg fxiegtendlPin Czialigoxylo2 @ kdlBhio RAicalris Modﬁbeﬂh@ réa%ﬁhlé theng

carboxylic intermediate compound obtained in step (b) with a compound H—X-C16a1h1 wherein X
isSorO.

15
Intermediate compounds according to formula (II-b) may be prepared according to the
following reaction scheme (3), wherein in a first step (a) a substituted indole-2,3-dione
is reacted with a substituted 3-phenylpropionaldehyde in the presence of a suitable base
such as sodium hydroxide (Pfitzinger reaction), after which the resulting qérboxylic

20 acid compound is decarboxylated in a next step (b) at high temperature in the presence
of a suitable reaction-inert solvent such as diphenylether.

Scheme 3
R) (R“)r >p (R%,
\Li( SaE \Afﬁ
(b)
R, ),
N i ‘/
| = N/ s
(II-b)

25



20 acid conpound is decarboxylated in a next step (b) at high tenperature in
the presence of a suitable reaction-inert solvent such as di phenyl et her.
Schenme 3 ti Rt)p (R)r O(Rp H(R, O+ O(b) (RP(RE)r al / N(HDb
25 WO 2006 MOB700487P8T/ EP2005/ 056594 23 It is evident t RET/EPRIOS/HWSFor egoi ng
and in the followi ng reactions, the réaction products may be isolated from
the reaction nmediumand, if necessary, further purified according to

nmet hodol ogi es generally known in the art, such as extraction,
crystallization and chromatography. It is further evident that reaction
product s t hattiggyident that the foregaingind i thefallawingesartions dhareaggn predycsy| at ed

fL om t[]eir mmatyh %Qsoﬂhte&ﬂ@%héﬁ&imhwﬁlmcéﬂﬂzr ifp@édshaeﬂlfaﬂhd@rpeﬂﬂécﬁadcmm |
cnr onmat ogr ap u asS e r | vVe. \ 1 call CcO u S 0O or nul a
O OB W mep oty EeRTy RhowEinthe tresughis Sendion, GITRBEERES o oounda
of formula (kchiomatogeaphpniosifudtbert dvidentthet reactine protifcts tratrexigiimirioye thamodeabl e or
nmay be pr%pa%ﬁ&ti@ﬁféﬂé?drﬂxgnfa?gE%Blé?éatﬁdi’x@ﬂJeirrnﬁ%}é Mo (@&gg@ﬂ ues ugeneral ly

known in the art. For exanp I nt ernmedi ate conp ormula (I'l11-a) in
whi ch R3 is RPTHSHBSRTIERATRAYE cifampateereniystuch avprerarpiivg Hilfer Tynicalen Ri0 s
i ndependent | yompbuads efifobmala(T) meaydicGoparatéd mycitheix jsomlfit ormeyano, nitro, am no,
nmono- or di (d 4al kyl)am no, Cl-6al kyl, pol yhal oCl-6al kyl, C1.6al kyl oxy,
pol yhal oCy6al kyl oxy, 15 carboxyl, C 4al kyl oxycarbonyl, am nocarbonyl,
mor phol i nyl  dhd intermsdiatercompoands of el (Jlhdre eempaswdy thabard eithars an i nt eger
equalt (Lo mer Qomi'nez@a_.l@rsavﬁialabﬂ@a%i A@@,l Wﬁé}ﬁ&el%%ﬁc%ﬁ%g &%b&ﬁe%tﬁm%ﬁ%aéf_'tﬁhl o g
reaction sc %g&e(gur%s' gengraﬁgﬁnown in the %f?‘ }?or example, iglte}'méd]iatze ?:oméoun?ig glf

formula (III-a) in which R® is Ar substituted with s substituents R'®, wherein each R

is independently selected from the group of hydroxy, halo, cyano, nitro, amino, mono-

or di(Cysalkyl)amino, Cy.salkyl, polyhaloC; ¢alkyl, Ci.¢alkyloxy, polyhaloCisalkyloxy,

15 carboxyl, C;salkyloxycarbonyl, aminocarbonyl, morpholinyl and mono- or di(C;.

salkyl)aminocarbonyl and s is an integer equal to zero, 1, 2 or 3, may be prepared
according to the following reaction scheme (4):
Scheme 4

Q 9
0
R1%), O GE )5\ (CHo), (R0, )k/
Wt (CHg)q\/“\ (@) A,/U\/ W) \ S
\s
20 (Il-a)

Reaction scheme (4) comprises step (a) in which an appropriately substituted Ar, in
particular an appropriately substituted phenyl, is reacted by Friedel-Craft reaction with
an appropriate acylchloride such as 3-chloropropionyl chloride or 4-chlorobutyryl

25  chloride, in the presence of a suitable Lewis acid, such as for example AlCl, FeCls,
SnCly, TiCly or ZnCl; and a suitable reaction-inert solvent, such as methylene chloride
or ethylene dichloride. The reaction may conveniently be carried out at a temperature
ranging between room temperature and reflux temperature. In a next step (b) an amino
group (-NR*R®) is introduced by reacting the intermediate compound obtained in step

30  (a) with an appropriate primary or secondary amine.

As for the interpretation of the present invention, latent TB, dormant TB or persistent
TB are the same (TB stands for tuberculosis).



O(R), /I v+ (CH)g~d (a) Ronr C(CHigd -~ N RS 20 (IIl-a)
Reacti on schenme (4) conprises step (a)in which an appropriately substituted
Ar, in fl particular an appropriately substituted phenyl, is reacted by

Fri edel - Cr Y@ 200¢6@0480n with an appropri ate acyl chl ori d@C3ERRIH856594

3-chl oropropi onyl chloride or 4-chlordbutyryl 25 chloride, in the presence
of a suitable Lewis acid, such as for exanple A1Cl13i FeCl3, SnC4, Tid4 or
ZnCl2 and a suitable reaction-inert solvent, such as nethylene chloride or
et hyl ene dichloride. The reaction nmay conveniently be carried out at a
tenperature ranging between roomtenperature and reflux tenperature. In a

next step (b)Asalredfy d@&ed éHo%' Fihe( cd}iﬁﬂmdssoflféﬁmﬁa@%df@b) Eﬁﬁ&t ﬁs@&ltd Rt

i nt er nedi at e nﬂ} I n tagx[n?lrg rlat |nary

or secondary lajm% N e§§°t1‘18?ag? Apd ﬁ?ﬂ“g?cﬁ'roef ?‘F%Pn Pﬂ@eg P P tion,

![ at) ent ;I'B d deprads o &e@artmelasccsmmmd offdraule (fahends@meuséd, Ehespaangdﬂarf o] [ i ab
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those skilled 1n th Furtherpore, 1t 1s evid the “effective
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15

The pharmaceutical compositions may have various pharmaceutical forms for
administration purposes. As appropriate compositions there may be cited all
compositions usually employed for systemically administering drugs. To prepare the
pharmaceutical compositions, an effective amount of the particular compounds, j

20 optionally in addition salt form, as the active ingredient is combined in intimate -
admixture with a pharmaceutically acceptable carrier, which carrier may take a wide
variety of forms depending on the form of preparation desired for administration.
These pharmaceutical compositions are desirable in unitary dosage form suitable, in
particular, for administration orally or by parenteral injection. For example, in |

25  preparing the compositions in oral dosage form, any of the usual pharmaceutical media
may be employed such as, for example, water, glycols, oils, alcohols and the liké in the
case of oral liquid preparations such as suspensions, syrups, elixirs, emulsions and
solutions; or solid carriers such as starches, sugars, kaolin, diluents, lubricants, Binders,
disintegrating agents and the like in the case of powders, pills, capsules and tabléts.

30  Because of their ease in administration, tablets and capsules represent the most ‘
advantageous oral unit dosage forms in which case solid pharmaceutical carriers are
obviously employed. For parenteral compositions, the carrier will usually comprise
sterile water, at least in large part, though other ingredients, for example, to aid
solubility, may be included. Injectable solutions, for example, may be prepared in

35  which the carrier comprises saline solution, glucose solution or a mixture of saline and
glucose solution. Injectable suspensions may also be prepared in which case
appropriate liquid carriers, suspending agents and the like may be employed. Also



The pharnmaceuti cal conpositions may have various pharmaceutical forns for
adm ni stration purposes. As appropriate conpositions there may be cited all
conpositions usually enployed for system cally adm nistering drugs. To
prepare th¥®0Wad¥aied8euti cal conpositions, an effective BEHERI0HIS6EHe
particul ar conpounds, 20 optionally iASaddition salt form as the active
ingredient is conbined in intimate adm xture with a pharnaceutically
acceptabl e carrier, which carrier nay take a wide variety of forns
depending on the formof preparatjon desired for adm nistration. These
phar maceut i c#icludedprssphid fym pspnaratiens whish arej iptendeadite by cenystierb shastlyrbefaret abl e,
in  particul age, td RjuidfbinPrédafaiohon orally or by parenteral injection. For
exanple, in 25 preparing the compositions in oral dosage form any of the
usual pharmaceutical nmedia nmay be enployed such as, for exanple, water,
gl ycol s, oi | Deperidongml the mode ofalminikation, thh pharmasmticd] comabsitiomwild
preparatigns | § Bl X1 ' 9 utions;
9 Pfewé}gb, 17 SombiRAREH 00 10§9’AH§'5wre1§ﬂt b @g&gﬂﬁ&ﬂﬁ.ﬁpﬂg@

or solid carriers s as .starches, sugars kag‘ln [ uents, ri cants,
bi nders, di ¥eighbefthe arfiyedngerientand. fromm 1)tp R295 o by weights mogg Pefiabbt s, pi | | s,
capsul es and floatB30io99.930ei gl Ga o & pltfrmhdeaticall§ aseeptableasdtfion) 41 peddentages t abl et s
and capsul esb%ilggg%%g%tﬁquttaf@o%posf'?ﬂ}{.am ageous oral unit dosage fornms in

whi ch case soO armaceuti cal* carriers are obviously enpl oyed. For
parenteral conpositions, the carrier will usually conprise sterile water,

atI ! gals_t tlbn ITRE BRarias éulticénghhﬁlI?sit%dlﬁﬁa)b %daﬁ{o%ghfwéasm isousaiep] edieatsaig
solubility, e [nc ed. e e sql.utions, for exanple, may be
prepared in gg"@%} eﬁ%ﬁ!‘g{:%ﬁampﬁ’ ai‘&?ﬁ?‘?tssé ﬂésérfgargémsg‘il%‘?“ngﬁggﬁi ucose sol ution
or a m xt ur e eniilsifging Agendndscosityregsietisgpdgend, surfactani, pessabhttvesfisoarisg ons may
al so be prep%]g%n'&n whi ch case appropriate liquid carriers, suspending

[

agents and the e may be enployed. Al so 4 WO 2006/ 067048 PCT/ EP2005/ 056594
25 included are solid form preparations which are intended to be converted,

sgort ! yt h@{ Offis e:i{p‘é@iall):] wdahﬂg'édtii_s f@l{ofﬁmﬁl&t@@l@e{?‘bﬂeﬁ@ﬁt;iﬂ@@?ﬁﬁﬂia}?@ti@% the node of
admi ni stration ne phar eutical .conposi tion W. refera conpri se
om0 05 t o BEPOTYS AEr oS s Pn rans ity iipnadt BHSHEHBsSGET ghe of

t he active i hiteldsametformaandysed heminkefers 9 phdically Bigcreteiwpits suitableas pnigdrer abl y
from30 to 9 Lot O J%i{g}aa]‘g o . 0 ' |

per cent ages %B%g}é\%b%}gsugf cgfrllta"t t‘_ort a &g’gdﬁg%%’%f}‘gﬁf&%@%edg%ﬁ@%ﬁ@ cal
conposi ti on haprodersithe desirpd therapentici ehfectin pysgaiatinmwith thegeasireént s known in the
art, for pxaphihacéuticaiVairicANExartpladoflstich widt ddeaRtforniiré fbiehiRURIMg,

scored or coated tablets), capsules, pills, powder packets, wafers, suppositories,

injectable solutions or suspensions and the like, and segregated multiples thereof.
The daily dosage of the compound accordihg to the invention will, of course, vary with
the compound employed, the mode of administration, the treatment desired and the

25  mycobacterial disease indicated. However, in general, saﬁéfactory results will be
obtained when the compound according to the invention is administered at a daily
dosage not exceeding 1 or 2 gram, e.g. in the range from 10 to 50 mg/kg body weight.

EXPERIMENTAL PART
30 As already stated above, the compounds of formuia (Ia) and (Ib) and their preparation
is described in WO 2004/011436, which is incorporated herein by reference.

Of some compounds the absolute stereochemical configuration of the stereogenic
carbon atom(s) therein was not experimentally determined. In those cases the

35  stereochemically isomeric form which was first isolated is designated as “A” and the
second as “B”, without further reference to the actual stereochemical configuration.
However, said “A” and “B” isomeric forms can be unambiguously characterized by a



enul sifying agent, viscosity-regulating agent, surfactant, preservative,
flavouring or colorant. 15 It is especially advantageous to fornmulate the
af orenenti oned pharmaceutical conpositions in unit dosage form for ease of
adm ni st r aW®H0ePrd048ni formty of dosage. Unit dosage fBCHERZHEWHI4her ei n
refers to physically discrete units sdftable as unitary dosages, each unit
containing a predeterm ned quantity of active ingredient calculated to
produce the desired therapeutic effect in association with the required 20
phar maceutical carrier. Exanples of such unit dosage forns are tablets

(i ncluding pewerekilad le@eqaéauslag)wétl@wn aupeds wish apiier examplond{eiey packet s,

waf ers, suppagrh@ionesS, 1njectable solutions or suspensions and the Ii ke
and segregat ed nulti,pl Jhereof. The dai osage of he co und accordi ng
to the inven?‘i‘ 8‘}§ev\}\l ng‘(sﬁ ?85‘%65381501?5?9“\}%@% %ﬂ gy t he node
of adm ni st r athershy thelrespectawt firstrfractiesi iscdatedard dbshgna% W(‘:’mbmetttenelyaﬂBldl sease
| ndicat eds tHQuRiRlsecon o AL tpechilly SRS Wt it Fefeithdd o B aclflf 8l ned when

t he corrpound accordin he i nvention’'is m ni ster at a y dosage

not exceedi n§teteoghenicy] canfigugation. Howener, mwgél #A20#nd §BLBBIsemriefoBedy

wei ght . EXPEIthiVEé\BiAhl slﬁeha%ctaizb&aylupsﬂsai sdlleatia e art, being enfkaowals of
formula (Ia) antrorqé fgther eag 1%t|ton is described In WO 2 004/0 1 1
43 6, which et U8 eaxaﬁjé)tlél n ?1 & & ence. O some conmpounds t he
absol ute stereochem cal configuration of the stereogenic carbon aton(s)

therein wgs ek gf‘e%aﬁrcbxﬁﬁé”l{nﬂk (sée FRO16Y morlf-)qre dubeRRSH ofiefiity \K}ﬁ’hﬁé

st ereochem ca I SO orm first 1solate Lgnated as "A"
and the sec&REPend SEF“}%@%&}tI\‘%WP ¢ BrepREhaeorfng ed’ @a

st er eocheni cdksceibed ingiO2006/01 1430 Vithe Eix, NE an the bélowelubles Befet oaheExandlor ns can
be unanbi guo i

PCT/ EP2005 10%@@’&%9 %Sé‘ffi gﬁMs/i q?gﬁ’d?cat‘%/#ccm\ﬁ@g%g g%%]°§%§r§g§%‘§§hm%°%&°ﬁ%‘%fs such
as, for examspebepepayd. diffraction. In case "A" and "B" are stereoisoneric
m xtures,jsthey can be further separated whereby the respective first

fractions isql at dar desi gnat e 1" re tively "Bl and .t he
second as "A2"P¥ g‘ﬂ%rc C\PEY DPCWQ%BQI%fZPE?’ﬁﬁéTI3Fe¥4e?YBT1]é€I? gesflﬂ dact ual
st er eochem caklosainfdegilr at i on. However said "Al, A2" and " Bl B2" isoneric

forme can b éﬂé’lﬁ‘iﬁ%&g Sug&ﬁ@daag A n%?orﬁaé}ﬁ{rhaﬂ? £ehdg the art,

using art- knovvn met’ho 6r exa Fraction. 10 The
present corrpé?}’f?(hﬁ’dfe’éﬁ@:ﬁ‘gmljeslsﬁefi‘@d@i dissopropylethef.ed in confornity with the

20

Preparation of the intermediate compounds

Example Al
Preparation of intermediate

Br
o]
compound 1 \O\N )‘\/\©
H

Benzenepropanoylchloride (0.488 mol) was added dropwise at room temperature to a

solution of 4-bromobenzenamine (0.407 mol) in EtsN (70ml) and CH,Cl, (700ml) and
25  the mixture was stirred at room temperature overnight. The mixture was poured out

into water and concentrated NH4OH, and extracted with CH,Cl, . The organic layer

was dried (MgSQO,), filtered, and the solvent was evaporated . The residue was

crystallized from diethyl ether . The residue (119.67g) was taken up in CH,Cl, and

washed with HC] IN . The organic layer was dried (MgSO,), filtered, and the solvent
30 was evaporated. Yield: 107.67g of intermediate compound 1.




conpounds of WD 2004/ 011436 and can be prepared according to the nethods
described in WD 2004/ 011436. The Ex. Nr. in the below Tables refer to the
Exanpl e nunbers of WD 2004/011436 indicating according to which procedure

t he conpouMds200E@®fA04MBe prepared. 15 In particular, the pPEPEPHOYHOSISf
conpounds 12, 13, 12a, 13a, 14 and 15%hre described below in detail.
Hereinafter, "DVMF" is defined as NN-di nethyl formam de, "T[3F is defined as
tetrahydrofiran, "RIPE" is defined as diisopropylether. 20 IN Preparation
of the internedi ate conpounds Exanple Al Preparation of internmediate Br I O
conpound 1 HEX&aple &depr opanoyl chl oride (0.488 nol ) was added dropwi se at

r 0OM t enper aptbparation &f infePhédiz®Bompoukalar omoHEnes 407

(70mL) and CHzCl2 (700m) and 25 the m xture
overnight. The m xture was poured out into watet at ed NHAOH,

and.ext ract et GHOC s THEEOBOEL PYSE R Ui %qu:$§e04t)10°é tered

and the solven ue _was rom di et hyl

et her. The r &dY-dinety ﬂmnsmglﬁ @W)t(&ﬁ’éﬁwmgb %emmzmd@monmma with HO N
The organic @&ed’@@oﬁﬁigﬁﬂl)((WMbl) waks h&&ﬁ%@rooﬁﬂ@nﬁ)@ﬁuﬁé" T8O nixue 30 was

evaporated. Yield: 107 nt er nedi ate .co 06/067048
PCT/ EP2008/ 03BEgTedpye § PR fGesRd ¥‘I%°F‘Ff1§Y1FPeV§*§’tqé E'gﬁpound 2 B

/ \''\ The rearganmrhaymwas:émefd ®feSo)), EIMtedeand tROOIn{ aPRaporated . Ebe added
dropw se at SﬁMﬁ) ﬁﬁyk% hen

i nt er nedi at ei’%ﬁu&%asngé&‘g%m%hfg accor 7@?58@%1? ?at-\%/as added at
roomterrperat’QFFIEO‘lmltFk,(ﬁ'lzn/0 ture 5 was sti rred overni ght at 80C, poured out on
ice and extracted with CHZCIZ . The organic |layer was dried (MgSOH4),
filtered, ang th@ Zﬁlvent was evaporated. The product was used w t hout

'10

further puri o Yield : 77.629 of ingernediate cQnpoynd 2 (67%.
Preparation of intermediate compound 3 l A O
/
N 0

|
A mixture of intermediate compound 2 (prepared according to A2) (0.233 mol) in
CH;0Na (30%) in methanol (222.32 ml) and methanol (776ml) was stirred and
refluxed overnight, then poured out on ice and extracted with CH,Cl, . The organic
layer was separated, dried (MgS0Oy), filtered and the solvent was evaporated . The
15  residue was purified by column chromatography over silica gel (eluent:
CH,Cly/cyclohexane 20/80 and then 100/0; 20-45um). The pure fractions were
collected and the solvent was evaporated . Yield : 25g of intermediate compound 3
(Yield=33%; mp.84°C) as a white powder .

20  Preparation of final compounds 12, 13, 12a, 13a, 14 and 15
Preparation of final compounds 12,

13, 12a, 13a, 14 and 15



to Exanple A3 Preparation of intermediate conpound 3 B/ | \ I \ A mxture
of internedi ate conpound 2 (prepared according to A2) (0.233 nol) in CH3ONa
(30% in nethanol (222.32 nil) and nmethanol (776m) was stirred and
refluxed oW WPgMG048t hen poured out on ice and extract eHCWEPHWOTNMEPI2 . The
organic |ayer was separated, dried (Mysa), filtered and the sol vent was
evaporated. The 15 residue was purified by colum chromatography over silica
gel (eluent: CHzZC Z/ cycl ohexane 20/80 and then 100/0; 20-45nm). The pure
fractions were collected and sol vent was evaporated. Yield 25g of

i nternedi ate conmpound 3 (i el 3% np.84C) as a white powder. 20
Preparation of final conpound , H3, [12a, 13a,.14 and 15 Preparation of
final conmpounds 12,513, 123 014 alﬁ,d 15 it al WD 2006/ 067048

PCT/ EP2005/ 056594 28 ’ N O Conpound 14 (A) Conpound 15 (B)
H OHBr / O N~ B d O N O\ Compound 12(Al) Conpound 12a (BI)
[ al pha] p20 = -166. 98 (c=0. O DVF) [al pha] 020 = -42.56
(c--0.336g/100M in DW) ! Br OHNi~ NI~ I\ Conpound 13 (A2)
Conmpound 13a (B2) [al pha] @gnpode]Zt( c=0.4729g/100n{ in DV al pha] p20=+43, 55
(c0.349g/ 100m i nDMF)  ti Compound 15(B)

Compound 12 (Al) Compound 12a (B1)

[alpha]p>® = -166.98 (c=0.505g/1 00ml in DMF) [alpha]® = -42.56 (c=0.336¢/100ml in DMF)

Compound 13 (A2) Compound 13a (B2)

[alpha)®® = +167.60 (c=0.472/100ml in DMF)  [alpha},2° = +43.55 (c=0.349g/100ml in DMF)

nBuLi 1.6M (0.05 mol) was added slowly at -20°C under N flow to a solution of
N-(1-methylethyl)-2-propanamine (0.05 mol) in tetrahydrofuran (THF) (80ml) . The
5  mixture was stirred at -20°C for 15 minutes, then cooled to -70°C . A solution of

intermediate compound 3 (prepared according to A3 described above) (0.046 mol) in
THF (150ml) was added slowly . The mixture was stirred at -70°C for 30 minutes . A
solution of 0.055 mol of 3-(dimethylamino)-1-(1-naphthyl)-1-propanone in THF
(120ml) was added slowly . The mixture was stirred at -70°C for 3 hours, hydrolyzed

10  at-30°C with ice water and extracted with EtOAc . The organic layer was separated,
dried (MgS0.), filtered, and the solvent was evaporated . The residue (29g) was
purified by column chromatography over silica gel (eluent: CH,CL/CH3;OH/NH4OH,;
99.5/0.5/0.1; 15-35um) . Two fractions were collected and the solvent was evaporated,



nBuLi 1.6M (0.05 nol) was added slowy at -20C under N2 flow to a solution
of N (1-nethylethyl)-2-propanamne (0.05 nol) in tetrahydrofuran (THF)
(80nl) . The 5 mxture was stirred at -20C for 15 mnutes, then cooled to
-70C . A s&NQP78 i nt er nedi at e conpound 3 (prepared BETEPHOHPHIHY A3
descri bed above) (0.046 mol) in THE 4150mM ) was added slowly. The mixture
was stirred at -70C for 30 mnutes. A solution of 0.055 nol of

3- (di net hyl am no) - 1- (1- napht hyl ) - 1- propanone in THE (120nl) was added
slowy. The m xture was stirred at -70C for 3 hours, hydrolyzed 10 at -30C
with ice wat ieldngReqiiragtiond aw?ﬂ-ﬁgef fpetion 2ypiraghiogarand %?EFWEglzggpar at ed,
dried (I\/ngOﬁl)cepafaitély i&bﬁdDImedThmesipitatewhs fibkgedoiipat dieddyicldig 2.2800lue (2909)
was purified:. (o t Sdol O

Croc13/ G ot AP BERoBEACH, FR BRI 1 REIe o R R0 B Wl solid g o
and t he sol véaof diagereqisproetdl.d¢; final comppurdd6/(F8kb487am BA2008/2088694 29
yi el ?' Inlg ggd%li(f I @85{)@{11 tﬂ?‘ diebs Irfgglg%aﬁtio%‘éré_, G{hft%{eoﬁbﬂlﬁi )fXQFnalll c@a’ﬁﬂmf&fdv‘/erg
crystallized,_ separate 0 e precipjtate wa red of f an
dried, yiel dilfip¥ .%lﬁ(??%yaﬁ’é@c BBiestphy oyer Sﬁl.cégelf(fﬂ?faﬁpa&%ﬁﬁdﬁﬂeﬁﬁ (Vi el d:
9% np. 210C) hemane/Fe®H} 29.950.06) .afido frctionk wereasilectedasithesolZnt wae. fi nal
conpound 15 ' a4 16% 1. | ' ‘ bt Ao €20

corr espondi ng%yé ﬁga?] j'o%‘%@&?gé%agﬁ?@%r@r E@%?O?EH% %(1) qo“%h%ﬁ %aﬁ&]%as
purified by Cirilp@PEdprdhiSagi0QumlindMP)) a3 2 white slid and 1912848 phenaniigper(4s? uent :
hexane/ EtigH, (£ 95hPoudd)13) (R 120%C; [aRMs=Wes 6k =ak4 20k/a00tn] AEDMP)UENt was
evapor ated. Yi q_lgd: d-éé%% .0f eggnti onmer...Al éfiE@Hﬁmoungﬁi 12())1(.%{1(1 . 118C,
[(x]o2 _ -186"d8eald ErgronenyhWat cryallige fom EIQH jogive a wite SOl kg 2879 of
enant i omer A284%C, (&lofat - B8 &en@.623 /100ml in DMED G- rystallizaonofensitiod®r (c =

0.472 g/ 100 s fdin JoafSa sdid Wit £ S Enantioner Al was crystallised
i a@w\/y_\%igtae 0 |\§Q e 13%' [a] n20 = -188.71(c= 0.621

fromEtOH to give (e | . ]
g/100m in Dno%g abdipstergoisomngt B§hnal compenmdilShwas pysified by shiralopramaiegraphyol i d
\l,)Vi t hhrrp. I1<5f hb?é@ilic@egBIxr?Ei&alﬁdoksﬂtE)r(emblﬁtoHE]‘H/B;rOH/ﬁg%thyﬂ:-eﬂiﬁﬁunﬁiﬁe;Bﬁﬁloms). purified
y chiral chr ography 15 over .silica. gel (chiralp y el uent:
2 o1 Pr o NI AR R efecfelizha B spfni s YRRl PRAAGARaAEME T L g ana
the sol vent weantiewepBi anédl.8mpedfwnamtomenf2oEnansiomer B s parifiedizy codurgny of
enant i oner BZhroahedpd g%irerl%ili ] Rieht C?%C?KJ}%@HW@HWQW@FI?%@OM).OVe_r
silica gel (%ﬁﬁt ;. Cl(ﬁsm(?e& Hgé]—( 9/1/0.1; 15?4%%. One fraction
was col | ecte chopWaLfarerte & oIyt Bpsevapqiatedy. Yig 8950 enantioner B
| (final oneoamidmb?B) (fiid boRfound-128) G6]n"(< -42.B3Gc g/01336 ghl00iml DIIME)).
Enantiomer B2 was purified by column chromatography over silica gel (eluent:
CH2C12/CH3OH/NH4OH; 99/ 1/0.1; 15-40 pm). One fraction was collected and the
solvent was evaporatfed . Yield: 53mg of enantiomer B2 (final compound 13a) ([o]p™®
=+43.55° (¢ = 0.349 /100 ml in DMF)).

25
Tables 1 to 6 list compounds of formula (Ia) and (Ib).



Enantioner B2 was purified by colum chromat ography over silica gel (eluent:
CH2Cl 2/ CH3OH/ NHAOH;, 99/1/0.1; 15-40pm. One fraction was collected and the
sol vent was evaporated. Yield: 53ng of enantionmer B2 (final conpound 13a)
([a]n2 = WURIBB7048c = 0.349 g/ 100 M in DWF )). 25 TaBCBEPWOTS6E4| i st
compounds of fornmula (la) and (Ib). P°~{1 [ WD 2006/ 067048

PCT/ EP2005/ 056594 30 Table 1 : R6 t OHIiCH3 RI a b NN\CH3 N R2 R3 Conp

nfr B RR~-RR~ St . cl isat inelti nr. | Bi Br OOCH3 Phenyl . _ H.. (A)

194C. . . ... ,_ 2 Bl Br OCH3 phenyl H (A2) 191C 3 Bl...., Br OCH3 | ..
.phey' 1... TableTe s 200c .. ..., ©.. 4 Bl Br H3 hen 1 H 1901C

........... . 16 Bl Br OCH3 4 chl orophenyFR H (A 200C 17 Bl Br OCH3

4-chl orophenyl H (B); 190C 20 BI Br OCH3|2-thienl.. .... H. __ ...... ..

(A) 96C 21 BI Br OC1 2-thienyl. H (B),¢ T 22 B CHB.. OCH3. .. ... Phenyl

H(A): 148C 23 ... Bl CH3 OCH3 ... he : HO0.165C ... 24 Bl ...Br

.. _... OCr13 3-thienyl Ii (A; ‘162C Br..... ... . OCH33th|enyI H

(B) ~160C 26 Bl phenyl OCH3 w Phenyl H (A4 174C CiZ’E Bl phenyl . 0CH3.

Pheny| H. .. (B) 19R /\/N\

1 Bl | B | ocH | phenyl H (A1); 194°C
2 B1 Br OCH; phenyl H (A2); 191°C
3 B1 Br OCH, phenyl H (A); 200°C

4 Bl Br OCH; phenyl H (B); 190°C

16 B1 _Br OCH, 4-chlorophenyl H (A); 200°C
............ 17 |BL | B | OCH | 4chlorophenyl | H (B); 190°C

20 B1 Br OCH, 2-thienyl H (A); 96°C

21 B1 Br OCH; | 2-thienyl H (B); 176°C

22 Bl CH,; OCH; phenyl H (A); 148°C

23 B1 CH, OCH;, phenyl H (B); 165°C

24 Bl Br OCH;, 3-thienyl H (A); 162°C
__________ 25 B1 Br OCH; 3-thienyl H (B); 160°C
.26 B1 phenyl OCH, phenyl H (A); 174°C
27 Bl | phenyl OCH; phenyl H (B); 192°C

28 B1 F OCH;,4 phenyl H (A); 190°C

29 Bl F OCH, phenyl H (B); 166°C

30 Bl Cl OCH;, phenyl H (A); 170°C

31 B1 Cl OCH; phenyl H (B); 181°C

3 |BL| Br | SCH phenyl H (A); 208°C
33 Bl Br SCH,4 phenyl H (B); 196°C

34 Bl OCH, OCH, phenyl H (A); 165°C

35 |BI OCH;4 OCH;, phenyl H (B); 165°C

36 B1 Br OCH; phenyl Cl (A); 197°C

37 Bl Br OCH,3 phenyl Cl (B); 221°C
____________ 38 |B9 Br OCH; 3-fluorophenyl H _(A); 198°C
39 B9 Br OCH, 3-fluorophenyl H (B); 207°C




28 Bl...... F OCH3.. .. phenyl H (4); 190T 29 ....,Bl,..., F. ,..... OC143;

S, ...phX ...._ .. H,...,. .(B-;.166C. e 30 Bl O

OCH3 phenyl H (A) 170C 31 Bl O -......... OCH3 32 Bl Br SCHBL .. ... phenyl H

(A), 208C WIR0B#06p48SCH3. 196C 34 Bl OCH3 OCH3 h X~...PEI/EPROIH94165 35
Bl OCH3 OCH3 phenyl H (B); 165 C 36 B Br ... OCH3 phenyl I & R
(A) 197C 37 Bl Br OCH3 phenyl O /B 221C 38 B9 Br OCH3 3 fluorophenyl H
(A); 1980C 391, B9 Br OCH3 3-fluorophenyl H (B); 207C fii wo 2006/ 067048
PCT/ EP2005/ Op& 34—t n t

b' 108 B9

3-fluor aphenzzz H
OCH3 . EhenY] 160 T .. W H 0C 43
Bl H OCH3 CHB.. %, [PA20CBr59) BOCH: | 3fluerophenyl | Rbyy| . ph (@ 160° H(A;
>260C 60 BI | BnogOH| phenyls: H ( BlocH2 15 C3-flaorépBentr QG2 :H3 pf(gm)yhsdetl (A |162C
5283 B rBrH 8?:.2@_6 . Qfg?/clﬂ . Hogﬁs); 740%heny7111, 3HB e)nl%goc_ ~ ., 98C
41 |BI H OCH, phenyl H (B); 160°C
2 |B| = OCH, CH, H| (A); 140°C
43 B1 H OCH;,4 CH, H (B); 120°C
59 Bl Br OH phenyl H (A); >260°C
60 |BL | Br | OH |  phenyl Ho| oo ®p2sC
5 B2 Br | OCH,CH, phenyl H (A); 162°C
6 B2 Br OCH,CH, phenyl | H (B); 74°C
7 B3 Br H phenyl H (A); 98°C
8 |B3 Br H phenyl H (B); 180°C
12 |B7 Br OCH; 1-naphthyl H [Al); 118°C (foam); a=R, b=S;
[alpha]D = -166 98
(c=0.505g/ 100ml in DMF)
13 B7 Br OCH; 1-naphthyl H |(A2); 120°C (foam); a=S; b=R;
[alphal,*’ = +167.60
(¢=0.472¢g/100ml in DMF)
12a | B7 Br OCH; 1-naphthyl H |[(B1); [a]p™®=-42.56 (c =0.336
, £/100 ml in DMF)
13a | B7 Br OCH; 1-naphthyl H [(B2); [a]p™ =+43,55 (c = 0.349
N O T R bl gnoomiinDmE)
14 B7 Br OCH;, 1-naphthyl H (A); 210°C
15 B7 Br OCH,4 1-naphthyl H (B); 244°C
45 | B7 Br OCH, 2-naphthyl H (A); 262°C
46 B7 Br OCH;, 2-naphthyl H (B); 162°C
67 B8 Br OCH; 2,5-difluorophenyl H (A); 60°C
_______ 68 B8 Br OCH;, 2,5-difluorophenyi H _(B); 208°C
110 B8 Br OCH;, 2,5-difluorophenyl H (Al); 167°C
111 B3 Br OCH,4 2,5-diflugrophenyl H (A2); oil
69 Bl Br OCH, 2-fluorophenyl H (A); oil
70 Bl Br OCH;, 2-fluorophenyl H (B); oil




12 B7 Br OCH3 1-naphthyl H Al'); 1180C (foan); a=R, b=S; [al pha] D20_ -166.98
(c=0.505¢g(100nt in DWVF) 13 B7 Br OCH3 1-naphthyl H (A2); 120C ( f o a m)
| =S ; 1IrR [al pha] D20= +167.60 (c=0.472g/100m in DVF) 12a B7 Br OCH3
1- napht hy| Y@ 30pp/06y048[ 3] D20 =-42.56 (c = 0.336 Y g/| CoPGT/EPHOIMN®EI9413a B7 Br
OCH3 1 naphthyl mme H (B2); [alD20 +#%155 (¢ = 0.349 g/100 nil in DWF) 14
B7 Br OCH _ 1-n4phthyl H (A); 210C 15 B7 Br OCH3 |-napjoyl '"H (B); 2440C

45 B7 Br OCH3 2-nothyl H (A); 262C 46 B7 Br OCH3 2 naphthyl H (B)"162C 67

B8 Br OCH3 2r 68 110
| B8 | Br | {
di f1 uorophei 0
B....... Br 3 oraEe B) ;. Ol 0U67 06 7048
PCT/ EP2005/ 0565941 82.1Ci-Bhp..3n 08P Rz 1ngstwd scet@bel i il Wrak La.ud e 47
71 Bl Br OCH3 I2napht hyl BEH3 | AOCHL74C 'l-naphiBylBl BrcCH3 1- myplmsttyl CHs| (B);
178C 73 Bl Br OCHB napht hyl (B ; 174C 74 Bl . Br OCH3 ht hyl
7 . s 1 1 .
77 Bl Br OCHB_\74Q | Bl (|A).Br 202COCH;, 1-naphthyl c o (A); 110°C
75 |B1 | Br OCH,; "'~E::[°> H (A); 196°C
of
76 | Bl Br OCH, ©:°> H (B); 130°C
77 |BI1 Br OCH, “@c’j H (A); 202°C
O
o
78 | Bl Br OCH, @: j H (B); 202°C
0
79 B1 Br -N/_\O 1-naphthyl H (A); >250°C
S
80 B1 Br OCH; 4-cyanophenyl H (A); 224°C
81 Bl Br OCH;, 4-cyanophenyl H (B); 232°C
______ 82 Bl CH; OCH; 1-naphthyt H (A); 202°C
83 B1 CH, OCH; 1-naphthyl H (B); 198°C
84 Bl | phenyl OCH;, 1-naphthyl H (A); 248°C
85 | Bl | phenyl OCH;, l-naphthyl H (B); 214°C
86 Bl Br OCH;, _ <—N\) H (A); 184°C
N\
............................ iy
87 |BI Br OCH,; N H (B); 186°C
7
- 88 B1 Br SCH; l-naphthyl | H | (A); 240°C
- Q,
89 |B1 Br OCH; | - 4 u>——N\_ /‘o H (A); 236°C
/=N /T N\
90 B1 Br OCH, =\ />—N\_/o H (B); 206°C
91 Bl H OCH;, 1-naphthyl H (A); 178°C
92 |BI H OCH;, 1-naphthyl H _(B); 160°C
L3 |BLL H 1. OCHy |  3-fluorophenyl | H | . (AR178°C .
94 Bl H OCH;,4 3-fluorophenyl H (B); 182°C
95 Bl Br OCH;, 2-phenylethyl H (A); 178°C
9% Bl Br OCH; 2-phenylethyl H (B); 146°C




78 Bl Br OCH3 H (B); 202C 79 Bl Br p 1l-naphthyl H (A); >250'C H (A); 224C
80 BL Br OCH3 4 ¢c :92"............ 81 Bl Br OCH3 4 cyanoghen 11 (B) 232C 82
Bl CH3 ....... OCH3 1-naphthyl H (A);.202C .11 83 Bl CH3 OCH3 84 Bl phen t
OCH 1 na hWO Hog/veyo4848C 85 Bl phenyl OCH3 1-naphi hyl H eBY/EPRSG65B6 Bl Br
OCH3 - H (A); 184C 87 Bl Br OCH3 =N B(B); 186C 88 Bl ......... Br H(A);
240 C H (A236 C 89 OCH3 ,-r V.90 Bl Br OCl13 H 206C 91 BI H CCH
1-naphthyl, H (A); 178C" 3 92 Bl 1 HI OCH3 | 1-naphthyl H (B); 160C 93
Bl H OCH3 3- 0 Ao > 04—PRi—}- CXH H (B);
182C 95 BI. I
e .._. Br ..
PCT/ EP2005/ 0 ' ; s 3
0, k -napht hil % (B! 16@CH; 97 BC _lnaphthylocrg H [~ ajtesc D |
yeee _e.._.-1 9898 B %ﬁ;(}}l@)(jh naphtlm;ﬂhth]ﬁl (B) _;H15_4C 11@3)!31]54%8!‘ OCHB 12 3
dt f | uor opheny!™ 1""H ;' ), 128C T 114B14 Br "OCH3 21"3 ¢l f 1"uor ophenyl™H (B, 213C
115 B15 Br OCH3T3, B1Ailf | 8broph&h.. H22Auorepbowd | 1H e | B15. BIADERK 3.5
di fl uonpheny| hh4 B}B1244CB: OCH; | 2,3-difluorophenyl | H (B); 213°C
115 |B15 Br OCH;,3 3,5-difluorophenyl H (A); 192°C
116 |BI5 Br OCH; | 3,5-difluorophenyl | H (B); 224°C
117 |B15 Br OCH; | 3,5-difluorophenyl | H (A1); 161°C
18 IBIS| Br | OCH; | 3,5-difluorophenyl | H | L (AZy 158°C
119 |B7 Cl OCH, 1-naphthyl H (A); 212°C
120 [ B7 Cl OCH, 1-naphthyl H (B); 236°C
122 |B7 Br OCH; o H (B); 227°C
‘\\ /Q\
‘f/ /J
\( 7/
__/
127 B7 Br OCH; [ 5-bromo-2-naphthyl | H (A); 226°C
130 | B7 Br OCH; | S5-bromo-2-naphthyl | H (B); 220°C
131 |Bl1 Br OCH, PN H (A); 206°C
(1)
134 B9 OCH;, OCH; 3-fluorophenyl H (A); 172°C
_______ 135 | B9 OCH, OCH; 3-fluorophenyl H (B); 182°C
143 B7 Br OCH, | 3-bromo-1-naphthyl | H (A); 234°C
150 B7 Br OCH; 3-bromo-1-naphthyl | H (B); 212°C
159 |B8 | Br | OCH, | 25-difluorophenyl | H | (A1)208°C .
160 |B8 | Br | OCH; | 25-difluorophenyl | H _(A2p167°C
162 B7 Br OCHj | 6-methoxy-2-naphthyl| H (A); 206°C
163 B7 Br OCH, |6-methoxy-2-naphthyll H (B); 206°C
164 |B9 Br 0 3-fluorophenyl H (A); 118°C
O/
165 B9 Br \:0 3-fluorophenyl H (B); oil
>
............... O\
167 | BS Br OCH; | 2,6-difluorophenyl | H (B); 180°C
174 B9 [l 0’1| .- OCH; 3-fluorophenyl H (A); 159°C




117 B15 Br OCH3 3 5 difluorophenyl H (A'); 161C 118 B15 Br OCH3

3, 5-di fluorophenyl H (A2); 158C 119 B7 d OCH3 1-naphthyl H (A); 212C 120
B7 d OCH3 1-naphthyl H (B); 236C 122 B7 Br OCH3 (x H (B); 227C 127 B7 Br
OCH3 5 br onwe 2owagpdshyl H (A), 226C 130 B7 Br OCH3 5 bremEroosagssdhyl H
(B); 220C 131 BI Br OCH3 1 H (A); 2064 134 B9111 OCH3 OCH3 3-fluoro hen 1

HA,; 172C 135 B9 OCH3...... OCH3 3 fluorophenyl H (B); 182C .... 143 B7
Br OCH3 3 bronp 1-na hth 1 HA , 234C 150 B7 Br OCH3 3-brono-l naphthyl H
_@B); 212C % 0CH3
2, 57di fl uor op H (A
206C 163 B7}|
3-fl uor opheny K v 65898 = omejiiniin y By——+¢ 00O
167 B8 Br OC} 8P f | 'uof er§0H; H| ( Byfluopges! 1 B9 [ O (B); 19600CH3
3-fl uorophenytH (A%; 159C WD 2006/ p6 7048 PCT/"ER2005/ 05659434~ nrx"R 3 $
R6 Stereochemi 3¢ ndlel Mr; |175 B9| OCHBBul uorloPhanyl H (B¢l 196C p| 176
B7 Br 0 1-naphthyl {H (JA); oill :pI1{o\ 179 B9 QN OCH3 3 fl uorophenyl |H (A
213C 180 B9|CN OCH3 3}l uorqph&nyl |H -(B);-1,63,-'¢. - 181 B9 Br 0OCl43 4 H
(AL198C 179 = 1 B9 CN OCH; 3-fluorophenyl H (A); 213°C
180 B9 CN OCH, 3-fluorophenyl H (B); 163°C
181 | B9 Br OCH; 4-fluorophenyl H (A); 198°C
182 | B9 Br OCH, 4-fluorophenyl H (B); 238°C
183 | B1 Br OCH, 3-trifluoro- H (A); 170°C
methylphenyl
188 | B1 Br OCH; | 14-pyrimidin-2-y1 | H (A); 110°C
189 B1 Br OCH;, 1,4-pyrimidin-2-yl | H (B); 145°C
195 |B15 Br OCH;,4 3,4-difluorophenyl | H (A); 250°C
196 |B15 Br OCH, 3,4-difluorophenyl | H (B); 184°C
201 [Bl | Br OCH; |- :N% H (A); 214°C
202 |Bl | Br OCH, |.{ :N% H (B); 246°C
203 | B9 I/;]?L OCH; 3-fluorophenyl | H (A); 225°C
204 |Bo |[ | ocm 3-flucrophenyl | H (B); 216°C
205 IB7 4 Br _|. OCHy | .. 1-naphthyl F L (A);213°C
206 |B7 | Br | OCH; [  l-naphthyl [ F LBy213C
207 |BIS F OCH, | 3,5-difluorophenyl | H (A); 232°C
208 [BIS F OCH, | 3,5-difluorophenyl | H (B); 188°C
212 [ B7 Ho\/Q~. OCH; 1-naphthyl H (B); 220°C




|'. 182 B9 Br OCH3 4-flu orophenyl H 183 Bl Br OCH3 3-trifluoroH (A); 170C
nmet hyl phenyl 188 131 Br OCH3 1 4-pyrurudm?2 yl H (A 110C 189 Bl Br OCH3 1
4 pyrundm 2 yl H (B); 145C 195 B15 Br OCH3 3 4 difl uorophenyl H (A), 250C
196 B15 Br w@Cid8¢/d67048 henyL H (B); 11.8.40.C - 201 Bl Br rOOEB2005/05650%¢N 0 H
(A); 214C 202 BI Br OCH3 .._~NH (B)3246C 203 B9 il OCH3 3-fluorophenyl H
(A); 22S T 204 B9 n OCH3 3-fluorophenyl H (B); 216C s. 205 B7 Br OCH3
1-naphthyl F (A), 213C 206 B7 | Br OCH3 F B) 213C 27 B5 F -I-napht hyi

di fl uorophen(A) 232C 11 08 1B15 F 1 OCH3 difluorophenyl H (B); 188C 212 B7
0 . o.t OCH3Tablmdpht hyl H (B); 220C V.0 2006/ 067048 PCT/ EP2005/ 056594 35

Table 2. i Rt OH/R N, RS N RZ R3 Ex RZ RR$ nr. ' (sa thnelting
points) and ster chernistry 18 Bl Br phenyl CHZCH3 CHzZCH3

et hanedioate (2:3); (A); 230C 19 Bl Br ™ phegyl CH2CH3 CHZCHS.

et hanedi oat e {

18 B1 Br OCH, phenyl CH,CH; | CH,CH; | .ethanedioate
(2:3); (A);
. 230°C
19 B1 Br OCH; phenyt CH;CH, | CH,CH; | - .ethanedioate
(2:3),(B);
....... ISOOC
4 B4 Br OCH, phenyl H H (A); 190°C
9 |B4| Br ocH; | phenyl H H | @) 200C
141 |B7 | Br OCH; 2-naphthyl cH, |cmcH,| (A);188°C
142 {B7 | Br OCH; dnaphthyl | cH, | cHCH| () 202°C
230 |BI12 Br OCH;, 1-naphthyl CH; benzyl | ‘ foil
147 |B7 | Br OCH; 1-naphthyl CH; | CH,CHy |l (A); 168°C
148 |B7 | Br OCH; 1-naphthyl CH; | CHCH, | (135;,212°C
........... 6 [B13 | Br | OCH Lnaphthyl | CHy | H | (&) 204°C
214 |[B13 Br OCH,; 1-naphthyl CH, | @y 2sc




(2:3), (B); 150C 44 B4 Br " OCH3 hen 1 1. py HH (A 190C 9 B4 Br OCH3
phenyl HH (B) 204C 141 B7 Br OCH3 2 naphthyl" CH3 CHZCH3 (A) 188C 142
B7,, ,-, Br OCH3 2-naphthyl CHs CHzZCH3 (B); 202C { 230 812 Br OC43

1- napht hyl YCH0G@GT948l /oil ti 147 B7 Br OCH3 |- napht hy PCUEB200MISGH3 ( A) ;
168"C 148 B7 Br OCH3 1-naphthyl CH3 éH2CH3, 212C 56 B13 Br OCl 13
1-naphthyl CH3 H (A); 204" C 214 B13 Br OCH3 I|-naphthyl CH H; 2250C fQ
CVO 2006/ 067048 PCT/ EP2005/ 056594 36 Table 3: OH Br L 3 NLrrralv

St ereochem str All. rn'. Ilr. ¢ < a~ neing oint' 47 Bl phenyl |

pi peridi nyl [EadeBooCc 48 BI phenyl 1-piperidinyl (B); 210C 128 Bl

2-napht hyl 1-piperidinyl (A): 254C 129-Bk 2-naphthyl 1 pipendinyl (B) 212C
49 Bl phenyl imdazolyl _ (A); 216C 50 B1 phenyl ...1-imdazolyl (B);
230C

Br

47 Bl phenyl 1-piperidinyl (A); 190°C
.48 | BL | ... phenyl 1-piperidinyl (B); 210°C
128 B1 2-naphthyl 1-piperidinyl (A); 254°C
129 Bl 2-naphthyl 1-piperidinyl (B); 212°C
49 | B _ phenyl 1-imidazolyl | (Ax216°C
LS50 LBL phenyl ...........\-imidazolyl (B); 230°C
51 | BI phenyl 1-(4-methyl)piperazinyl (A); 150°C
52 B1 ___phenyl 1-(4-methyl)piperazinyl __(B); 230°C
53 B1 phenyl 1-(1,2,4-triazolyl) (A); 180°C
54 | BI phenyl 1-(1,2,4-triazolyl) (B);‘ 142°C
55 Bl phenyl thiomorpholinyl (A); oil '
57 | BS phenyl N (A); 244°C
I\
r
10 | BS phengl +N< (B); 198°C
N Lo
58 | B6 phenyl +N/ (A); 208°C
|
11 | B6 phengyl +N/ (B); 208°C
|
[N




51-. Bl phenyl . . _ | -(4-nethyl)piperazinyl (A); 15000 52, Bl phenyl _
| (4-nmethyl)piperazinyl (B); 2300C 53 Bl phenyl 4-tdazolyl) (A):180(3 54
D phenyl 1-(1,2 4-triazoly) (B); 142C 55 Bl pl YI. , .,.
vy e e | WO@POS/HETOHSN (A, ). oil 57 B5 phenyl +N (A); 22¢UEPIQSBSSPhenyl +N
(B); 198C 58 B6 phenyl +N (A); 208C (B); 11 B6 phenyl +N 208G fi ti WO

2006/ 067048 PCT/ EP2005/ 056594 37 Cotnp Ex. R3 L Steool mst nu * n aril
me ttng : ottYfa 99 Bil 1-naphthyl +N (Al'); 218.C 100 B6 1-naphthyl +N
(A2), 218C | B hyl +N (A2);
210C 103 B5| ); 210C 1, |
\ 123 Bl phen | (B); 210C
136 B7 2 nap hthyl ,_ 4
met hyl pyrazi py 1258C 140 B7
2 naphthyl. .| _o9 mBriphol myhephiniB) ; | 214C 4%‘44/57 2-n | (A1); 218°C
I\
100 | B6 1-naphthyl +N/ (A2); 218°C
............ A
101 | B6 1-naphthyl +N/ (B); 175°C
102 | BS 1-naphthy1 +N< (A2); 210°C
....... L
103 | B5 1-naphthyl +N/ (B); >250°C
N
r
121 B5 1-naphthyl +N/ (Al1);210°C
™\
: I- o ST RR——
,,,,,,, 123 | Bl [.... phenyl . OTPHONNY] (A); 226°C
124 B1 phenyl morpholinyl (B); 210°C
136 B7 2-naphthyl 4-methylpyrazinyl (A); 188°C
137 B7 2-naphthyl 4-methylpyrazinyl (B); 232°C
139 B7 2-naphthyl morpholinyl (A); 258°C
140 | B7 2-naphthyl morpholinyl (B); 214°C
144 | BY 2-naphthyl pyrrolidinyl (A); 238°C
145 B7 1-naphthyl 1-piperidinyl (A); 212°C
146 B7 1-naphthyl 1-piperidinyl (B); 220°C
________ 149 | B7 1-naphthyl 4-methylpyrazinyi (B); 232°C
151 B7 | 3-bromo-1-naphthyl 4-methylpiperazinyl (A); 178°C
152 B7 3-bromo-1-naphthyl 4-methylpiperazinyl (B); 226°C
153 B7 | 6-bromo-2-naphthyl 4-methylpiperazinyl (A); 208°C
154 B7 6-bromo-2-naphthyl 4-methylpiperazinyl (B); 254°C




a hth 1 "pyqolidinyt, 238C 145 B7 . | 1- n4pht hyl 1- pi peridi nyl (A) 212C
146 B7 1 naphthyl 1 pt_peridinyl (B) 220 C 149 B7 lethylpyraz inyl ", (B):
232C 151 B7 3 brono-|I napht hyl 4methyl pt peraznyl (A) 178C 152 B7

3- br ono- | - Ya@ROhY¢7048- et hyl pi per azi nyl (B); 226C 153 BPCE/EPR@I0562394napht hyl
4 et hyl pt peraztnyl (A) 208C 154 B7 &8bronp 2 naphthyl 4 nethyl pi perazinyl
(B) 254C 111 WD 2006/ 067048 PCT/ EP2005/ 056594 38 COWP, MC Ex. )Yl L
terett tettttslty 1} and nelt* '| 155 B7 6 bronp-2-naphthyl 1 piperidinyl
(A~""224C 15%6 1B7 6 brono- 2
napht hyl 1-p 72C., , ...
166 B7 6-brof thyl ]

pyr rohdi nyl 172 B7
1- napht hyl 1, azol -1-yl (A
222C 177 B7|6158r pray- 2 maaﬁﬁ.jaf,ﬁbhwm)r phol1 ﬂem{nﬁ) 242C| YAB2B7C 6
br ono- 2- napht hyl hiol  nyl (B) 2 46C hthyi 1, 2- azol - 1-yl
(B); 236C i Y i lo 0 aph(t (A m""‘ﬁ’ ‘PF‘”“.‘Y?P. 1Y 2@”@2 oBr
2- napht hyl . [W5¢B) ;B719 l@omﬁhimbmhsﬂ H L1- pBlrollﬂlfﬁl‘HZr (B); 220°C
158 | B7 1-naphthyl . morpholinyl (B); 272°C
166 B7 6-bromo-2-naphthyl 1-piperidinyl (B); 218°C
170 B7 2-naphthyl 1-pyrrolidinyl (A); 238°C
171 B7 2-naphthyl 1-pyrrolidinyl (B); 218°C
172 | B7 1-naphthyl 1,2,4-triazol-1-yl /142°C
173 B7 1-naphthyl 1,2-imidazol-1-yl (A); 222°C
177 | B7 | 6-bromo-2-naphthyl morpholinyl (A); 242°C
178 | B7 | 6-bromo-2-naphthyl morpholinyl (B); 246°C
187 | B7 1-naphthyl 1,2-imidazol-1-yl (B); 236°C
= o
200 | B7 2-naphthyl ----N\_—/N—<\N:> (A); 254°C
M\ N
209 | B7 2-naphthyl - N (B); 198°C
| { O+ H
Table 4:

61 Bl phenyl | 0 N(CH;), (A); 220°C
____________ e | B phenyl | O | NCH) | @194C
63 Bl phenyl 2 N(CH3), (A); 150°C
64 Bl phenyl 2 N(CH,), (B); 220°C
125 B7 2-naphthyl | 2 N(CHs), (A); 229°C
126 B7 2-naphthyl |- 2 N(CH;), (B); 214°C




2-napht hyl . . ..
2 nor ph
190 B7 2 napht hy
(B) 145C 192 B
N(CHgCH3) z (B)
1- napht hyl
(A) 185C

R3 N Conpa. Ex R3 f,1 .:
)2 (A)_220C 62 Bl
N(CH3)2 (A) 150C,, .,.... .
N( ©HB2006/067048( A) 229C 126 B7 2- napht hy!
2006/ 067048 PCT/ EP2005/ 056594 39 G np?;z r.
i6 61 65 B

phen
6

P

yl
4 . . B

henyl .,

~t ei euhenattry

3...

132 B7 2-n aphthyl

"I R points,
0 N(CH3)2 (B) 194C 63, Bl - ,
. Phenyl

, nr

2

61-11 B] phenyl ..
., phenyl 2

.N(CH3)2 (B);

2 N CI—lB)’QT/@RB)))$/(25§5’B@C
R3Q L Stereochen1stry
NH3}z 130C 66 Bl phenyl
2 pyrrolidinyl

(A)

220C
WO

3 N(CH3) 2

227C 133. B/..

napht hyl .
.. (A) 187C
| 3 N(CH3) 2
apht hyl 2
6C 197 B7
3 N(ICH32 (JA) B116Q0C ond 8 BY 2- naphtinyl |2 mmy wobarl (A) 215C H3) 2
____________ 66 Bl phenyl | 3 | NCHj) |  (B)170°C
132 B7 2-naphthyl 2 pyrrolidinyl (A); 227°C
133 B7 2-naphthyl 2 pyrrolidinyl (B); 222°C
161 B7 2-naphthyl 2 morpholinyl | (B); 234°C
186 B7 lnaphthyl | 2 | N(CHy), |  (A); 187°C
190 B7 2-naphthyl 3 N(CHy), (A); 170°C
91 | BT | 2naphthyl | 3 | NCH) | @pusC
192 B7 2-naphthyl 2 |N(CH,CH;), (A); 90°C
193 B7 2-naphthyl 2 IN(CH,CH,), | (B); 202°C
194, B7 Lnaphthyl | 2 | pyrolidingl |  (B) 206°C
197 B7 1-naphthyl 3 N(CH;), (A); 160°C
_______ 198 B7 2-naphthyl | 2 | morpholinyl (A), 215°C
199 | B7 | lnaphthyl | 2 |NCHCH)| (A)185°C
210 B7 1-naphthyl 2 | morpholinyl | (B); 222°C _______
211 B7 1-naphthyl 2 | morpholinyl (A); 184°C
Table 5:

104 Bl phenyl -CH=CH-N= (A); 170°C
105 B1 phenyl -CH=CH-N= (B); 150°C
AAAAAAA 106 Bl phenyl CH; =0 (A); 224°C
107 Bl phenyl CH; =0 (B); 180°C
138 B7 1-naphthyl H =0 (A1); >260°C




210 B7 1-nahth 199 B7 1- napht hyl 2 N(CH2C P y1 2 norpholinyl (B) 222C 211
B7 1-napluh | 2 norpholinyl (A); 184C Table 5: H Br N NRg R R8 ;'

Conp; E nr R3. ~Rg4, Kg Sterep emir' ' and ilia'., points 104 Bl ......
phenyl CH=C¥P pes6/0gxp48 170C 105 Bl phenyl CHCHN (B); 150ECT/ER05/03658| phenyl
CH3 =0...... (A); 224C 107 Bl pheny! CH3 -0 (B); 180C 138 B7 1-napht hyl

H =0 (Al); >260'C WD 2006/ 067048 PCT/ EP2005/ 056594 40 Table 6: R6 ~R-w a
OH cl NR3 dt, 41" w POPOV points *~?a' 215 B9 H Br Cl113 H
3-fluorophenyl H (A) 197C 216 B9 H Br CH3 H 3-fluorophenyl H (B); 158C 217
B7 H, . H Br Hablea hthyl" H (Al 212C 218 B7 HH Br H 1-naplithyl H (B) 172C
219 B9 11 Br H CH3 3 fluorophenyl H, _ A _280C 220 B9 H Br H CH3
3-fluorophenyl 11 (B).179C =

215 | BY H Br | CHs H__ | 3-fluorophenyl H (A); 197°C
216 | B9 H Br | CH; H 3-fluorophenyl H (B); 158°C
217 | B7 H H Br H 1-naphthyl H (A); 212°C
218 | B7 H H Br H 1-naphthy! H (B);. 172°C
219 | B9 H Br [ H CH, 3-fluorophenyl H (A); 220°C
220 | B9 H Br H CH, 3-fluorophenyl H | (B);179°C
221 | B7 Br H H H 1-naphthyl H (A); 170°C
224 | B7 Br H H H 1-naphthyl H 1205°C
22 |B7 | H | B | H H 1-naphthyl () @) 155°C
N
23 |B7 | H | Br | H H 1-naphthyl )| ®)205°C
_____ 225 | B7 H Br | CH, H 1-naphthyl H (A); 238°C
226 | B7 H Br | CH, H 1-naphthyl H (B); 208°C
| 227 |BIS H Br |CH; H  B,5-difluorophenyl H (A); 195°C
28 |BI5 | H | Br |CH, | H ps-difluorophenyl | H | (B);218°C
229 |B7 | H |cy, |cy, | H 1-naphthyl H (A); 238°C




221 B7 Br HH H 1-naphthyl H... (A 170C 224 B7 B,r HH H 1 nahthyl H
/205C 222 B7 HBr HHH 1-naphthyl (A), 155C 223 B7 HBr HH

1- napht hyl (B);205C 3 4 225 B7 HBr CH3 H 1 naphthyl H (A); 238C 226 B7 H
Br CH3 H 1VHAMWEMEIPISH (B) 208C 227 B15 H Br CH3 H , 5- dPCT/ERSOSPIEMHY| H (A) :
195C 228 B15 H Br CH3 H 3, 5-di fl uoropghenyl H (B); 218C ........ 229 B7 H
CH3 CH3 H 1-na h | H A, 238 C WD 2006/ 067048 PCT/ LP2005/ 056594 41
PHARMACOLOG CAL PART A Study of the effect of final conpound 12 in killing
dormant Mycobacterium bovis Bacterial strains and Culture nediumb5

Mycobact eri um bovi s BCG wer e oBtHVREGCLEEEAIKRART Vi rco (TBO087- (Bel gi um.

M bovis BCGA, gﬁm@hé\ﬁwefﬁuaw‘oﬂf@ &ﬂdgmemm@oaﬁmndm, ct{Fﬁmkl nd gift
fromDr. Kris Huygen at Pasteur Institute, Brussles were cultured in

M ddl ebr ook medi um (Di fco, BD271310) with 0.05% Tween-80 (Sigma) in
| og phase f oBastepial stwains gnd Culfudamedivef ore start of the experi ment. 10 To

prepare grSOVWAJ?ycBB&'téimnY‘bJ\Jib ﬁ@@%&é‘@éﬁlﬁed ﬁbﬁ?{%df@c ‘6*rrc70 087- *IB Mgl ebr ook
powder in 895 distil Tween 80 and

m
aut ocl ave at M-PprisBLG ’EPWFSHE& *35 luckfﬁféfﬁ geeapv 91%51 pﬁééTh(aizlﬂm g fm Dsi oapc
enri chnent t Kris'luyges aﬂBﬁswhﬁlins@tﬁQl Brissles® J ivefe. cufiiirod én Mhdcﬂébfré@lcr THBXi mum 1

nmonth. Pre-i I on. Add
509/ M 15 hyélrgeo%ﬂ%fﬁlf%brb Str ﬁ%%ﬁ@%@?@%ﬁsb%gﬁsm n {)Iﬁ%gﬁ)um g‘?&ase gene
(BCG pSMr1) . of 3:4 Byesbisfowi stant fitboerpetimentum bovi s BCC Dor nancy assay 500 pl of
Mycobact efpl umpdiR¥iase ﬁ@@ﬂﬁﬁl@(ﬁ{im"%ﬁﬁ) igprRAehts: difdvala. M oeiheMie@kbrédil© 20 broth

fod. "Ine Lﬁgfn%%ﬁ <883 bl Dher st o Mgy 2 AT DERRBR days ot 37 C
(500 rpm. 5 antoclave at 121°C for 15 minutes. Aseptically add 100 ml Middlebrook OADC
enrichment to the medium when cooled to 45 °C. Store at 4°C for maximum 1 month,
Pre-incubate all media 2 days at 37°C to check for contamination. Add 50 pg/ml
15 hygromycin for strain M. bovis BCG expressing the luciferase gene (BCG-pSMT1).

I. Study with Mycobacterium bovis BCG
Dormancy assay
500 pl of Mycobacterium bovis BCG stock was added to 100 ml Middlebrook 7H9
20  broth with supplements in a 250 ml sterile Duran bottle with a magnetic stirring rod.
Incubation was done on an electric magnetic stirrer for 7 days at 37 °C (500 rpm). 5 ml
aliquots of log phase culture (ODgoonm =0.5 to 0.8) were transferred into 15 ml screw
capped falcon tubes. Various drugs were added to the individual tubes to a final
concentration of 10 pg/ml. After the addition of the drugs, all tube were closed loosely
25  and placed inside an ‘anaerobic jar (BBL). Anaerobic gas generation envelopes were
used to get anaerobic conditions in the jar and anaerobic strips‘ to monitor the anaerobic
conditions. The addition of the individual drugs and the start of the anaerobiosis within
the jar was done extremely quickly as previously described’. The jar was incubated for
7 days at 37 °C.
30 CFU assay
After 7 days of anaerobiosis, the dormant cultures were collected by low speed
centrifugation (2000 rpm for 10 minutes). The cells were washed twice with 7H9
medium so as to remove the drugs and resuspended in drug free medium. The CFU of
the treated and untreated cultures were determined by plating at day 0, 2, and day 5 to
35  evaluate the bactericidal activity.
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dilutions) in medium and incubated again for 37 °C from 0 to 5 days. 40 ul of samples

20  and dilutions were added to 140 ul PBS. 20 pl luciferase substrate (1% n-decyl
aldehyde in ethanol) was added. The luminescence was measured for 10 seconds to
follow the growth of the viable bacteria on every day from 0 to 5 days (Use

Luminoskan Ascent Labsystems with injector).

25 Experimental organization:

Sample number Strain M.Bovis Sample/compound microgram/ml
1-2 BCG Control

3 BCG Metronidazole 10
4 BCG Isoniazid 10
5-6 BCG Final compound 12 | 10
7-8 BCG Final compound 12 |1
9-10 BCG Final compound 12 | 0.1
11-12 BCG/pSMT1 Control

13 BCG/pSMT1 Metronidazole 10
14 BCG/pSMT1 Isoniazid 10
15-16 BCG/pSMT1 Final compound 12 | 10
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acceptors are nitrate es etc as co ecu gen in case
of aerobic r&piessian @”rﬁeverﬂ@e@«wén@]ydles ISP@H@FE &pse @r@sglyca@eeéehgéwem%s a
el ectron chelfesadnzahakre Risponsible for production of energy in absence of oxygen and the

10 terminal electron acceptors are nitrate, sulfates etc as compared to molecular oxygen in
case of aerobic respiration. The energy of reduced substrates generates a electron
chemical gradient.

In this experiment, an adaptation of Wayne’s model was used in the experimental set
up involving the use of gaspak anaerobic jars in which oxygen is depleted in the |

15  chamber by means of a chemical reaction’. Gaspak jars are fitted with a lid containing a
catalyst. A Gaspak foil envelope containing substances that generate hydrogen and CO,
is placed in the jar with the bacterial cultures. The envelope is opeﬁed, and 10 ml of tap
water is pipetted into it. When the jar is closed (the lid is clamped down ti‘ghtljl), the
hydrogen given off combines with oxygen, through the mediation of the catalyst, to

20 form watér. This leads to the gradual depletion of the oxygen present in the chamber
and as such creates the oxygen gradient. Furthermore, an indicator strip in the jar
contains methylene blue, which turns colourless in the absence of oxygen. The colour
change in the indicator strip signifies that the proper atmospheric condiitic)nha‘s been
achieved.

25  For rapid analysis of the effect of the compound on the dormant bacteria, M. bovis
BCG transformed with the luciferase construct was used. M. bovis BCG has been used
in earlier expetiments as a surrogate to mimic dormancy in mycobactetia in general and
M. tuberculosis in particular’ %, Luciferase reporter strains have been used quite often
to access the viability of the bacteria >, The M. bovis BCG is transformed with the

30  reporter plasmid pSMT1, which is a shuttle vector containing the origin of replication
of E.coli and mycobacteria®, The luminescent genes from Vibro harveyi (lux A and B)
are under control of BCG hsp60 promoter and produce light in presence of ATP or
Flavin mononucleotide (FMNH,). Dead cells are not able to produce these cofactors,
thus corresponding to decline in luminescence.
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20  To correlate the effects of final compound 12 on bacteria killing in terms relative
Iuminescence units (RLU/ml) versus colony forming units (CFU/ ml), bacterial counts
were also measured on 7H10 plates. A similar ratio of RLU units with the CFU counts
was observed after plating the day 2 and day 4 samples on 7H10 plates. The reduction
in CFU counts compared with that of untreated control showed that final compound 12
25  at 10 pg/ml, 1 pg/ml and 0.1 pg/ml reduced the viability by approximately 4, 2.3, and
0.5 logp at day 2 and about 6, 4.7 and 1.1 log;o at day 5 respectively. Fig 2 (A and B)
reports CFU data. A close correlation was observed between luminescence and the

CFU during various stages of the experiment. Interestingly there was marked reduction
in RLUs at time point 0 as compared to CFU counts, primarily because ATP

30  concentration within these cells is very low, which has been shown to be the
characteristics of the metabolic state of the dormant bacilli® .
The activity of final compound 12 on dormant (non-multiplying) mycobacteria is an
extremely important finding, as it will help in the fight against tuberculosis by
eradicating the disease in individuals who are at risk of developing TB.

35



days and the effect of different conpounds on bacterial viability was
assayed by 10 Luciferase counts. As shown in Figure 1, Isoniazid had no
effect on these dormant bacteria and these bacteria had al nost simlar
growt h chaMeReM6/NEP48cs as conpared to control, denonst P&TIERZ05/PRSHor nant or
non-replicating status of the culturedSbacilli. In contrast, netronidazole
was clearly effective in killing the dormant bacilli over a period of tinme
with reduction of 2 loglo as conpared to control. Final compound 12 affects
t he 15 survival of the dornant bacterla in concentratlon dependent manner .
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vel O#)I ng TB ttij i, 2006/ 067048 PCTI EP2005/ 056594
45 B. St udy OrfIRICY PSBY¥t  of present corrpounds in killing dormant

Mycobact er i unh000 ubeff Midodaéteriat aubectulgiststock (predéysrmltae) wanaddeded HI0*ml
Middlebrook 7H9 broth with supplements in a 250 ml sterile Duran bottle with a
magnetic stirring rod. Incubation was done on an electric magnetic stirrer for 7 days at

20 37°C (500 rpm). 17 ml aliquots of log phase culture (calculated ODgponm = 0.01) were
transferred into 25 ml tubes. The tubes were tightly closed with caps with rubber septa
and incubated on a magnetic stirring plate to create anaerobiosis by oxygen depletion.
Stirring in the tubes was achieved with 8 mm teflon stirring bar. The tubes were
incubated for 22 days at 37 °C in an incubator on a magnetic stirring plate (120 rpm)

25  until anaerobiosis (methylene blue (1.5 mg/liter) is turned to colourless). After 14 days
various drugs (final concentration of 100, 10, 1 and 0.1 ug/ml) were added to the
individual tubes. Metronidazole was added as control to kill the dormant bacteria
(added at start). Isoniazid was added as control to show that it does not have any effect
on growth and viability of dormant bacteria.

30
CFU assay
After 22 days, the cultures were collected by low speed centrifugation (2000 rpm for 10
minutes). The cells were washed twice with drug free medium and the cells were
resuspended in drug-free medium and incubated. The reduction in CFU compared to

35 untreated control cultures, was determined by plating after anaerobiosis to evaluate the
bactericidal activity.



Bacterial strain and Cul ture nedi um Mycobacterium tubercul osis (H37RV) was
cultured in Mddl ebrook nediumwith 5 0.05% Tween. To prepare M ddl ebr ook
7119 Broth (1 X) (BD 271310) with supplenents :dissolve 4,7 g of the

M ddl ebr ooRVhWeles7048n 895 ml distilled water and add 5 WT/@W@9%§94 200 |
Tween 80 and autoclave at 121 C for 1%0ninutes. Aseptically add 100 m

M ddl ebr ook OADC Enrichnment (BD 211886) to the nmedi um when cooled to 45 C
10 Store at 4 C for nmaximum 1 nonth. Pre- incubate all nmedia 2 days at 37 C
to check for contanlnatlon '* Wayne L. G et al.; Infection and Immunity 64
(6), 2062-20¢ ontal orggnizetiey with Mycobact eri um t ubercul osi s (H37RV)
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Cirring pl £ to cfeate anaer obi osi s by oxygen

fed with 8 mmteflonstirring bar.

i ncubat ed on gneti¢ s
depl eti on. z q? ng i
The tubes we gmpoyngi o k18t 37|C in an incubator on a magnetic

cubat 9“
stirring plate (120 rp 25 until anperobiogis (nmethylene blue (1.5
ng/liter) is|tdirktd tolcalourless) fter ‘l%edays various drugs (final
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(added at start). Isoniazid was added as control to show that it does not
have any effect row h and viability of dormant bacteria. 30 CFU assay
After 22 day®R esl’lﬁ%a%ﬂp{sﬁ?sé@“mre col l ected by | ow speed centrifugati on (2000
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in ated. The reduction
i n CFO conparsaei ARG FRated MR M ARelT blEed Mok BB Va8t | ng
af t er anaer oldieplsfien mod@vvahlqlatr@gme dotyaane résporgain the bacteria)’ > Vio Way@e/ 067048
PCT/ EP2005/ Oﬁﬁﬁ%f} culfiffes of the bacterium are subjected to the gradual oxygen depletion by

incubation in stirred sealed tubes. With slow shift of the acrobic growing bacteria to

anaerobic conditions, the culture is more capable to adapt and survive the anaerobiosis

10 by shifting down to a state of anaerobic persistence. Wayne model is a well-
characterized in vitro model for dormancy.

At 10pg/ml concentration of final compound 12, more than 2 log; reduction of the
dormant bacteria was observed as also seen in case of moxifloxacin and rifampin. At
1ug/ml concentration, 1.41 log;o reduction was observed for compound 12.

15 Compounds 71, 75, 172 and 125 were also tested in the same test. At 10ug/ml
concentration, more than 2 log;o reduction of the dormant bacteria was observed for
compound 71; 1.14 log;o reduction was observed for compound 75; 0.98 logio
reduction was observed for compound 172; 0.23 logio reduction was observed for
compound 125. At 1ug/ml concentration, 1.55 logio reduction was observed for

20 compound 71; 0.87 logo reduction was observed for compound 75; 0.29 logio
reduction was observed for compound 172.

Isoniazid did not have any effect on dormant bacteria while the control compound,
metronidazole showed good efficacy.



Experimental organi zation Sanple Sanple / g / m  nunber Conmpound 1 - 2
Control 3 -4 Metronidazole 100 5-6 Isoniazid 10 7-8 Moxifloxacin 10 9-10
1 11-12 Final compound 10 12 13-14 1 15 - 16 Rifanpicin 10 17 - 18 1
Resul t s anWd08e¥3e8on: “rl The effect of the final conp6UEE2ZHISH4dor mant
bacteria is denonstrated (see Fig. 3) 45 using the Wayne dormancy nodel. As
al ready indicated above, it is an in vitro oxygen depletion nodel, which
triggers a dormancy response in the bacteria"-23. In Wayne nodel, cultures
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3! ;4; -50- Cainms 1, Use of a conpoungyof formula (la) or (Ib) for the
manuf acture of a medicanent for the treatnent of |atent tubercul osis,
wherein the conpound of formula (la) or (Ib) is (RE)r (RI)p\R7 R4 (la) OH
N \V\. (CH2)g R R3 R2 (R8)r (R-) R7T R4 (Ib) p OHN (CHz)g RS 3 NR9
R R8 a pharmaceutically acceptable acid or base addition salt thereof, a
quat ernary &dime thereof, a N-oxide thereof, a tautoneric formthereof or a
st FLSFECFm gsg%%of POTREdfd of/g%rmHlﬂeAﬁeaf@fL WIS (B BdRb dcurl 4 es %%%{banﬁﬁﬂ Rr

al kyl oxyal ke tre@mg,qttoﬁllq;gpt@lperch\gm%|V{J¥¢rel@phedqomoygc?( R@for@uias(learprl(m ¢ger equal
to 1, 2, 3 or 4; R2is hydrogen, hydroxy, nercapto, alkyloxy,

al kyI oxyal kyl oxy, al kyl thio, OY nono or dj F& | kyl )am no or a radical of
formula wherein Yis CH2, 0, S, NH or 3 ; 15 R3 is al kyl, Ar,

Ar-al kyl, Het or Het-alkyl; g is an int er equal to zero, 1, 2, 3 or 4 ;

R4 (Ia)
/
N
\R 5
5
R4 (Ib)
/
N
\R 5

a pharmaceutically acceptable acid or base addition salt thereof, a quaternary amine
thereof, a N-oxide thereof, a tautomeric form thereof or a stereochemically isomeric

form thereof wherein

R! is hydrogen, halo, haloalkyl, cyano, hydroxy, Ar, Het, alkyl, alkyloxy,
10 alkylthio, alkyloxyalkyl, alkylthioalkyl, Ar-alkyl or di(Ar)alkyl ;

p is an integer equal to 1, 2,3 or 4 ;

R? is hydrogen, hydroxy, mercapto, alkyloxy, alkyloxyalkyloxy, alkylthio,

?\N/\
mono or di(alkyl)amino or a radical of formula K/ wherein Y is
CH,, O, S, NH or N-alkyl ;
15 RS is alkyl, Ar, Ar-alkyl, Het or Het-alkyl;
q is an integer equal to zero, 1,2,3 or 4 ;

R*and R’ each independently are hydrogen, alkyl or benzyl; or



R4 and R5 each independently are hydrogen, al kyl or benzyl; or -51- R4 and
R5 together and including the Nto which they are attached may form a
radical selected fromthe group of pyrro4jdinyl, 2-pyrrolinyl, 3-pyrrolinyl,
pyrrolyl, imdazolidinyl, pyrazolidinyl, 5 |n1dazolinyl, 2- pyrazolinyl,
inidazolyl, pyrazol yl , triazonI, piperldlnyl, pyridinyl, piperazinyl, 5
pyridazinyl, pyrimdinyl, pyrazinyl, triazinyl, norpholinyl and
thlonDrphollnyI gach of said ring systens optlonally substituted with

al kyl, hal oR"ad Barsepther aydiinskidingaihg t@whlclathemre Fraaled may diral ksadiesl no,

aIkyIthlo al kyl oxyal I r drogen,
hal o, hal oal kyl . hydr?)%({{:/me@frg% tB@gRﬁblﬁYE?jrﬁ&qjdlﬁyl Q-'Fyﬂ’oﬁﬂifl E«j‘bilh%h 1 oxyal kyl

al kyl t hi oal kyl , Ar-al Ryirolgh HaictaA?l}CH{lklyPyraZ%}dy lixlvo? vn@ﬁ%%hnm@ PBQBFF(&I@D’% may be

takenttoget her Itotf(ir %ﬂaﬁél}‘lab?x@%%wﬁ%e@z@ 1q51péraﬁﬁsu }?yrlchA ﬁlzitﬁsZH 115r R;B S
an integer equal to or j r_.or : is
hydrogen’or al kyl ; prré‘éﬁ?H‘ irpyﬁémgwal H&gttﬂ%?mf owmnh?@ny cal

;N‘CH:CP“l alkyl6|s &nﬁhbﬁh@hﬁﬂpﬂwbbﬁ&ﬁb@dg&ﬂﬁuhabﬁﬁnhﬂﬂ@g@ﬁmhamwmﬁglCa
aving fromi to I C _saturate ar.non
a1 havi ng. £r om 3 kgt BafS BBtk hydpi T ot pd e Bt of MRGRRHAG

hydr ocar bon radi cal habkiyhbiof albpho8yalbylgalkgititoalkplt amdepyaitntidiolyed t o a strai ght
or branchedypsat ur at ed r n atons ;
wherei n each carbon ayhﬁgﬁﬁﬁﬁ Rﬁ&]ﬁ@ﬂﬂ Hldﬁgﬁ%EQzﬁ%ﬁn%}&#?%qwgﬁ&gphydroxy,
al kyl oxy0or oxo ; Ar aHWh)XBl@llkﬁb9@@@élk§btﬁécﬁlk)rl@mdt(ﬁé)aﬁf%upr of phenyl,

napht hyl, a%&@&maﬁ‘kﬁ ’radlgaL-_Ps b8y %@Mﬁg&%@%? Wform%bal@ﬁ@&%&llcﬁ’ f&%dl@nm l'y

substituted wth 1, substitu each substituent 1 ndependently
sel ect ed fron1the grod%HU€}h95k6%9ﬁ hal 0o, cyano, nitro, amino, nono- or

d: ﬁl IkyI am ne, a: kyl, ﬁ\@dlp@t)ejgyll ?qua toyl, 0xy, 4011{191 ogl kyl oxy, carboxyl,

al kyl oxycar hgnyl, am n ony i nyl an nono- or

di al kyl ani ndcar bonyl Ql??'gh(?ﬁ’e@fl alky ggﬁﬁhg‘l@w ic heterocycle selected fromthe
group oﬁsN-mﬁenoxypipe;hwmmg&noranwperldlnyI pyrrolyl, pyrazolyl,

i m dazol yl, 1{9UV anyl , tlsh(l) enyI oxazol yl ,

R*and R’ together form the radical =N-CH=CH-;
alkyl is a straight or branched saturated hydrocarbon radical having from 1 to 6
carbon atoms ; or is a cyclic saturated hydrocarbon radical having from 3 to 6

20 carbon atoms ; or is a cyclic saturated hydrocarbon radical having from 3 to 6
carbon atoms attached to a straight or branched saturated hydrocarbon radical
having from 1 to 6 carbon atoms ; wherein each carbon atom can be optionally
substituted with halo, hydroxy, alkyloxy or oxo ;

Ar  isahomocycle selected from the group of phenyl, naphthyl, acenaphthyl,

25 tetrahydronaphthyl, each homocycle optionally substituted with 1, 2 or 3
substituents, each substituent independently selected from the group of hydroxy,
halo, cyano, nitro, amino, mono- or dialkylamino, alkyl, haloalkyl, alkyloxy,
haloalkyloxy, carboxyl, alkyloxycarbonyl, aminocarbonyl, morpholinyl and
mono- or dialkylaminocarbonyl ;

30 Het is a monocyclic heterocycle selected from the group of N-phenoxypiperidinyl,
piperidinyl, pyrrolyl, pyrazolyl, imidazolyl, furanyl, thienyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, pyridinyl, pyrimidinyl, pyrazinyl and
pyridazinyl; or a bicyclic heterocycle selected from the group of quinolinyl,
quinoxalinyl, indolyl, benzimidazolyl, benzoxazolyl, benzisoxazolyl,

35 benzothiazolyl, benzisothiazolyl, benzofuranyl, benzothienyl, 2,3-
dihydrobenzo[1,4]dioxinyl or benzo[1,3]dioxolyl ; each monocyclic and



i soxazol yl, thiazolyl, isothiazolyl, pyridinyl, pyrimdinyl, pyrazinyl and
Sf pyridazinyl; or a bicyclic heterocycle selected fromthe group of

qui nol inyl, quinoxalinyl, indolyl, benzg i dazol yl , benzoxazol yl,

benzi soxazol yl, 35 benzot hi azol yl, ben2|soth|azolyl benzof uranyl ,
benzot hi enyl, 2, 3- di hydrobenzol[ 1, 4] di oxi nyl or benzo[l,3]dioxo|y| , each
nmonocyclic and -52- bicyclic heterocycle nmay optionally be substituted with
1, 2 or 3 substituents selected fromthe group of halo, hydroxy, alkyl,

al kyl oxy or Ar - chicpdiryheterheyade ingy aptensdlyibesabatiteted adtheld 2far graubstgugntoup of
fluoro, chloro, h ranched
saturated h drocgérl%(?rglH ?gﬁltgggﬁmg\%?ﬂalo H}L&&’L}kﬁ kyll %l%lé}zgr&lo[gma%rgnﬁor a cyclic
sat ur at ed hi} poc&rwﬁswa@wtéalecwa\fmgthprgwﬁpsoftfbloeo chlserbramemad igdecped n one

or nore car RYBaRYONS Al LstHidds bl biaherkd s%ﬁéie&ﬂﬁdr@éarm{ adhal Raad ff§m 12t0 Use
accordln? toclaim1l gﬂereln 10 R |s al kyl,
oxy

and al ky p is S52EbRRSHERS Y aiclic eflt&ra%fdr}? r%zr o8 r@a@léa&wg fwla?o
al kyl oxy, aI kyl oxyal kyd ®¥atbomhioytls] Wherenrom or agbir€ adrbod bitohayr are bebstbatasher el ny
is 0; R is alkyl, At r-al k 15 q is an integer equal to zero,

He
1, 2, or 3 { R4 and R “@é&ﬁ‘?ﬁﬁ%ﬁéﬂ&é&?ﬁ% are hydrogen, alkyl or benzyl; or

R4 and R5 together and including the Nto which they are attached nmay forma
radi cal selzeﬁlé Qccofa‘? Ohcqalglr PWﬂef%F pyrrol idinyl, imdazolyl, triazolyl,

pi peri di nyl peraz IIE%/ , rphol i nyl and thi onor phol inyl, 20
each ring s?@ten1opt|Uﬁaﬂhyxsdméaub@M®dhmﬂbha&Wkwhd@HWbyW|n1d|nyI . R6is
hydr ogen, lo or alk il R6 radl cal s may be taken together
to forma b? al ent %gl ca Pfé%eﬁé’ét&al’ii 1 i's an_integer equal

to1 25 R Ri s hydr og&hﬂdﬁogeﬁa mﬁa@g@}kmxmlkyhoxyalkﬁgxy Fhsodthén orragdisal Ro
toget her formthe radical N—C%HECH\j

g

of formula wherein Y is O;
R’ is alkyl, Ar, Ar-alkyl or Het ;
15 q is an integer equal to zero, 1, 2, 0or 3 ;

R*and R each independently are hydrogen, alkyl or benzyl; or

R* and R’ together and including the N to which they are attached may form a radical
selected from the group of pyrrolidinyl, imidazolyl, triazolyl,
piperidinyl, piperazinyl, pyrazinyl, morpholinyl and thiomorpholinyl,

20 each ring system optionally substituted with alkyl or pyrimidinyl ;
R® is hydrogen, halo or alkyl ; or
two vicinal R® radicals may be taken together to form a bivalent radical of formula
-CH=CH-CH=CH- ;
r 1s an integer equal to 1 ;
25 R’ is hydrogen ;
R® is hydrogen or alkyl ;
R’ is 0X0 ; or

R® and R’ together form the radical =N-CH=CH-;
alkyl is a straight or branched saturated hydrocarbon radical having from 1 to 6
30 carbon atoms ; or is a cyclic saturated hydrocarbon radical having from 3 to 6
carbon atoms ; or is a a cyclic saturated hydrocarbon radical having from 3 to 6
carbon atoms attached to a straight or branched saturated hydrocarbon radical
having from 1 to 6 carbon atoms ; wherein each carbon atom can be optionally
substituted with halo or hydroxy ;



al kyl is a straight or branched saturated hydrocarbon radical having from1l
to 6 30 carbon atons ; or is a cyclic saturated hydrocarbon radi cal having
from3 to 6 carbon atons ; or is a a cyg]ic saturated hydrocarbon radical
having from3 to 6 carbon atons attached to a straight or branched
saturated hydrocarbon radical having from1l to 6 carbon atons ; wherein
each carbon atom can be optionally substituted with halo or hydroxy ; -53-
Ar is a honocycle selected fromthe oup of phenyl, naphthyl, acenaphthyl,
et 1 ahydr ondsht hita bassshcleomiseld e e e s neat pa Rkt 5 ot 3
substituents, eafe'?raﬁtth%ﬁéﬁhﬁ%mtéa@ﬂﬁ%egﬁdfé J);ytlo?ﬁilf%&%ﬁt&f’mthhezgf gup of halo,

hal oal kyl , cyano, nor phol monocycli ¢ _heterocycl e
sel ected from t héquPBﬁBtso?achl-sblP?é]ﬁW?mdﬁgffnidﬂlilthwel“t% fsemithg &orp of dily | |
thienyl, pyridinyloalRy", bY@r@ rmymx}ogndan@pﬁym{yw het erocycl e sel ected from

th b t hi 41d e e
bonzal 5. 5] askol 712 Museelio REpErTE SR oy B SN ey Ros masrdith onal 1 y
el o s & Subst ! Fgnt Sl aet ot L1 obL e pe o mb"‘?“”‘?ﬂ S“J?“?"’*"“e“’m”ﬁﬁhﬁr o,

; c'%'fgc%c} ?rgme[ﬁ gl% zo?hlgng, dro (eng lglﬁlclhgiugly

3. Us d
hydr ogeﬁ?cﬁgl Io,ngme,O[hB]dWXodbrl QChymcnwyyclmEand bldysbc hcicmcmlngmtymp@baalm 3
wherein R is hak@sﬁiu ultjédew?ﬁqoﬁ dk 9911&?016‘)&?’ cﬁggllﬁfsg%ﬂl‘gueqiﬁcaﬁl@ ng claims

wherein in formu e according to any
one of tlhe prleceds mglb@malcmemwdérqmﬂwgr@mmﬁfalc(roaahlm apd pyon2 i s hydr ogen,
al kyl oxy or alkylthio. 7. Use according to claim 6 V\/nerel n R2 is al kyl oxy.
25 8. Use according fo an% one of the precedi n% wherein in fornul a
(la) or (Iby-Ree achr%m vmlﬁh%mre@mfﬁrr@wy Ia)@aem Bptsilyideege). lalest it ut ed
wth |l or 2 sumtalkﬂaﬁtaﬂ(yl@gj ected fromthe group of halo and hal oal kyl . 9.
Use according to claim8 wherein R3 is naphthyl. 30 10. Use according to
any one of the preceding clains wherein in formula (la) or (Ib) g is equal |
to 1. 115 UﬁeUee:motﬂlmtdcdal&n&mmmR‘ tshalpr ecedi ng cl ai ms wherein in
formula (la) or (Ib) R4 35 and R5 each independently are hydrogen or al kyl |
or R4 and R5 together and

5. Use according to any one of the preceding claims wherein in formula (Ia) or (Ib) p is

equal to 1.

20 6. Use according to any one of the preceding claims wherein in formula (Ia) or (Ib) R?
is hydrogen, alkyloxy or alkylthio.

7. Use according to claim 6 wherein R? is alkyloxy.
25 8. Use according to any one of the preceding claims wherein in formula (Ia) or (Ib) R’
is naphthyl, phenyl or thienyl, each optionally substituted with 1 or 2 substituents

selected from the group of halo and haloalkyl.

9. Use according to claim 8 wherein R? is naphthyl.

30
10. Use according to any one of the preceding claims wherein in formula (Ia) or (Ib) q
is equal to 1.
11. Use according to any one of the preceding claims wherein in formula (Ia) or (Ib) R*
35 and R’ each independently are hydrogen or alkyl or R*and R’ to gether and

including the N to which they are attached form a radical selected from the group of
imidazolyl, triazolyl, piperidinyl, piperazinyl and thiomorpholinyl.



including the Nto which they are attached forma radical selected fromthe
group of imdazolyl, triazolyl, piperidinyl, piperazinyl and

t hi onor pholinyl. -54- 12. Use according_tp claim11l wherein in fornmula (la)
or (Ib) R4 and R5 each independently are hydrogen or alkyl. 5 13. Use
according to claim12 wherein R4 and R5 are O _4alkyl. 14, Use according to
any one of the preceding clains wherein in fornula (la) or (Ib) R6 1is
hydrogen, al kyl or halo. 1 o 15. Use according to claim 14 wherein R6 is
hydrogen. 16. Use according to any one of the preceding clains wherein in

fornula (I a)120Usdadébrding ioscl8aUel whereh in ¥8rndula (Iw;er BXRT gid R’ éRhany one of
t he preceding cl erein in forn]f.i%,? (la) or ) R7 is hydrogen. 18.

Use according t eBF%ﬂeW]XaW PEF aetmul a (| a) or (Ib) R is hydrogen,
hal o, Ar, alkyl or alkyloxy; p = 1; R2 is hydrogen, alkyloxy or alkylthio;

R3 i s napht H¥5U§e? 5{@&%}/{02 f%%ﬂgreinﬁaar{dlﬁptr'e%na 1(%1 substitut ed W|th 1 or

2 substi e group o al oal kyl ; =0, 1, 2
or 3; R4 and R5 each i ndependently are hydrogen or alkyl or R4 and R5

toget her anggi Uﬁé ét@r R pé {aeanw otng ‘i"‘i}} ﬁ}eéeﬁﬁﬁg él‘eh véﬁetré}ﬁ *I&’Fﬂ)r%a%[*("l% drf) 7@

selected fromt trirazo piperi pi per a2| nyl
and t hi onor pholi$ rogqn@alikg ehlogen, al kyl or haI o; r is 25 equal to 1 and
R7 is hydrogen. 19. Use accordi ng to any one of the preceding clains wherein
al kyl represents C1 6al kyl Use according to any one of the
precedi n§ cllai Hﬁemeﬂén&tqfdmaalwrhemep&e@@ﬁé@gemm pol yhal od . 5al kyl . 21.
Use according to claim1l, characterized in that the conpound is sel ected
fromthe grou consi sting of : 0 . . .
106 br oo 2 nEebestpi i omrors <) fye meqeding srimsaghescip e fymplae) or (1b) -
di net hyl am no- lis phuahyd +.but an-2-ol ; ?1 -55- o
1- (6-broi no- 2- met hoxy- qui nol i n- 3-yl)-4-di net hyl am no- 2- napht hal en- 1-y1-1 -
phenyl - but an- 2- ol ;

15 17.Use accordmg to any one of the preceding claims wherein in formula (Ia) or (Ib) R’

is hydrogen.

18. Use according to claim 1 wherein in formula (Ia) or (Ib) R’ is hydrogen, halo, Ar,
alkyl or alkyloxy; p=1; R? is hydrogen, alkyloxy or alkylthio; R® is naphthyl,

20 phenyl or thienyl, each optionally substituted with 1 or 2 substituents selected from
the group of halo and haloalkyl; q=0, 1,2 or 3; R* and R’ each independently are
hydrogen or alkyl or R* and R’ together and including the N to which they are
attached form a radical selected from the group of imidazolyl, triazolyl,
piperidinyl, piperazinyl and thiomorpholinyl; RS is hydrogen, alkyl or halo; r is

25 equal to 1 and R” is hydrogen.

19. Use according to any one of the preceding claims wherein alkyl represents C;.
calkyl.

30 20. Use according to any one of the preceding claims wherein haloalkyl represents
polyhaloC.ealkyl.

21. Use according to claim 1, characterized in that the compound is selected from the
group consisting of :
35 o 1-(6-bromo-2-methoxy-quinolin-3-yl)-2-(3,5-difluoro-phenyl)-4-
dimethylamino-1-phenyl-butan-2-ol ;



0 1-(6-brono-2-nethoxy-quinolin-3-yl)-2-(2,5-difluoro-phenyl)-4-
di met hyl am no- 1- phenyl - butan-2-ol ; 5 a
1- (6- br omo- 2- et hoxy- qui nol i n- 3-yl ) - 2- (253-di f| uor o- phenyl ) - 4-
di et hyl am no-| - phenyl - butan-2-ol ; o
1- (6- br oi no- 2- net hoxy- qui nol i n- 3-yl) - 4-di et hyl am no- 2- (2-fl uor o- phenyl )-1
phenyl - butan-2-ol , o
1- (6- br oi no- 2- net hoxy- qui nol i n- 3-yl ) - 4-di met hyl am no- 2- napht hal en- 1-yl - 1- p-
10 tol yl - but an-2-le(6:bromo-2-methoxy-quinolin-3-yl)-4-dimethylamino-2-naphthalen-1-yl-1-
1- (6- broi no- 2- et Bﬁéﬁr‘l%‘dldﬁ%-hf‘" 3-yl)-4-net hyl am no- 2- napht hal en-1 -yl -1 -
phenyl - but an-2-ol ~; ’ o ,
1- ( 6- br on- 2- me® Hobyhrguiondsmethoxysavjnaking -weehids fifiererkesybrror o- phenyl ) - 1-
gh(egylb- but ag- 2- ol Hirﬁ&ﬂyl_llﬁlilii’q-l-p:}))len}l/l-butan-z-ol; bl A no- 9. ah - ohenvl

- (6- br ono- 2- net hoxy.- qui in-3-yl)-4- t 0- 2- pheny| - | - pheny
butan-2-dl; a pﬁgf@@g{ﬁof “Hef Xﬁéﬁ‘éﬁi&%gﬁa&&dﬁ g]‘rfpuﬁﬁé'@?%ﬁ}r% on salt
thereof, a N-oxi ddiméhylkofino-dsphanylstuednedoher ni cal Iy i someric formthereof.
20 22. Use accor di Aot fleoky WS A% GRS ELhESL e 9T t e
1- (6- br ono- 2- et hpkyrydthuteak2-0t 3- yl ) - 2- (2, 3-di f | uor o- phenyl ) - 4- di net hyl am no-
| - phenyl -butan-2-0l..0 .. e 2 oDl SRR R IO SO S
1- ( 6- br ono- 2- met ﬁlo y]?ra‘gllonzo Heﬁlzoéi-y yqu)n}O)ll-nd% #vgtéth?/lfnaeﬁl}yrll%quélf) nzag?ﬁhﬁlgleennl fl 31/Ip- 1- 25
phenyl - bt an- 2- ol tolaxl-pianAedeut i cal | y acceptable acid or base addition salt
thereof, a N-oxjdedB8hR0S-meioxd-quiddHe Gl iMnedly | ih§ 20RibhthalAl ML her eof .
23. Use according go cl ai mmle vo\hx‘grqei n tnheﬁgonpourl}l]d ils % gr 383]\ | / -56-
a pharmaceutical | Wh%dé’&a@b?'él acid or base addition salt thereof, a N oxide
thereof, or a ste 661516‘%02-ﬁﬁtﬁqkylcﬁmfm}lmbmﬁdﬁkﬁéﬂ@ﬂﬁﬁfno-ﬂ@-ﬂh&%—;ﬂféﬁﬂﬁ11l- ng to
claim 23 wherein the cl%n?ou dis H Br

phenyl-butan-2-ol; and ,
15 o 1-(6-bromo-2-methoxy-quinolin-3-yl)-4-dimethylamino-2-phenyl-1-phenyl-
butan-2-ol;
a pharmaceutically acceptable acid or base addition salt thereof, a N-oxide thereof, or a

stereochemically isomeric form thereof.

20  22. Use according to claim 1 wherein the compound is selected from the group
consisting of
o 1-(6-bromo-2-methoxy-quinolin-3-yl)-2-(2,3-difluoro-phenyl)-4-dimethylamino-1-
phenyl-butan-2-ol ;
o 1-(6-bromo-2-methoxy-quinolin-3-yl)-4-dimethylamino-2-naphthalen-1-yl-1-
25 phenyl-butan-2-ol;
a pharmaceutically acceptable acid or base addition salt thereof, a N-oxide thereof, or a

stereochemically isomeric form thereof.

23.  Use according to claim 1 wherein the compound is




NOS5\ / or a pharnmaceutically acceptable acid addition salt thereof. 25.
Use according to claim23 wherein the conpound is Br O/ I \ N~ 10 or a
stereochem cally isoneric formthereof. 26. Use according to claim 23
wherein the conpound is yj Br / I t NNO/ I \' or a Noxide formthereof
15 27. Use according to claim23 wherein the conpound is -57- HOR or a
pharmaceutically acceptable acid addition salt thereof. 28. Use according
to claim27 wherein the conpound is Br N A-0 $ 29. Use according to any
one of cl ai gpharmaseyiicaliyacedptnblhecié onbsandditign salt beproliredV-ozxidedhereelg of ®

fornula (I aktereochemically isomeric form thereof,

24. Use according to claim 23 wherein the compound is

or a pharmaceutically acceptable acid addition salt thereof.

25. Use according to claim 23 wherein the compound is

10 or a stereochemically isomeric form thereof.

26. Use according to claim 23 wherein the compound is

or a N-oxide form thereof.
15
27. Use according to claim 23 wherein the compound is



-57-

or a pharmaceutically acceptable acid addition salt thereof.

28. Use according to claim 27 wherein the compound is

29. Use according to any one of claims 1 to 20 wherein the compound is a compound
according to formula (Ia).





