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present invention relates to novel substituted quinoline derivatives useful
for the 5 treatnment of bacterial diseases, including but not limted to

di seases caused by pathogenic mycobacteria such as Mycobacterium
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agent s t haf these trends continue, TB incidence will increase by 41% in the next twenty years.

Fifty years since the introduction of an effective chemotherapy, TB remains after
AIDS, the leading infectious cause of adult mortality in the world. Complicating the TB
epidemic is the rising tide of multi-drug- resistant strains, and the deadly symbiosis

20  with HIV. People who are HIV-positive and infected with TB are 30 times more likely
to develop active TB than people who are HIV-negative and TB is responsible for the
death of one out of every three people with HIV/AIDS worldwide

Existing approaches to treatment of tuberculosis all involve the combination of multiple

25  agents. For example, the regimen recommended by the U.S. Public Health Service is a
combination of isoniazid, rifampicin and pyrazinamide for two months, followed by
isoniazid and rifampicin alone for a further four months. These drugs are continued for
a further seven months in patients infected with HIV. For patients infected with multi-
drug resistant strains of M. tuberculosis, agents such as ethambutol, streptomycin,

30 kanamycin, amikacin, capreomycin, ethionamide, cycloserine, ciprofoxacin and
ofloxacin are added to the combination therapies. There exists no single agent that is
effective in the clinical treatment of tuberculosis, nor any combination of agents that
offers the possibility of therapy of less than six months® duration.

35 There is a high medical need for new drugs that improve current treatment by enabling
regimens that facilitate patient and provider compliance. Shorter regimens and those
that require less supervision are the best way to achieve this. Most of the benefit from
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infections with MDR-TB strains. There is a high medical need for a new drug with a
new mechanism of action, which is likely to demonstrate activity against drug resistant,
in particular MDR strains.
20
The term “drug resistant” as used hereinbefore or hereinafter is a term well understood
by the person skilled in microbiology. A drug resistant Mycobacterium is a
Mycobacterium which is no longer susceptible to at least one previously effective drug;
which has developed the ability to withstand antibiotic attack by at least one previously
25 effective drug. A drug resistant strain may relay that ability to withstand to its progeny.
Said resistance may be due to random genetic mutations in the bacterial cell that alters
its sensitivity to a single drug or to different drugs.
MDR tuberculosis is a specific form of drug resistant tuberculosis due to a bacterium
resistant to at least isoniazid and rifampicin (with or without resistance to other drugs),
30  which are at present the two most powerful anti-TB drugs. Thus, whenever used
hereinbefore or hereinafter “drug resistant” includes multi drug resistant.

Another factor in the control of the TB epidemic is the problem of latent TB. In spite of
decades of tuberculosis (TB) control programs, about 2 billion people are infected by

35 M. tuberculosis, though asymptomatically. About 10% of these individuals are at risk
of developing active TB during their lifespan. The global epidemic of TB is fuelled by
infection of HIV patients with TB and rise of multi-drug resistant TB strains
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mycobacteria are killed in these environments but a small proportion of bacilli still
20 survive and are thought to exist in a non-replicating, hypometabolic state and are
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
reactivate to cause disease. One of the hypothesis about development of these
25  persistent bacteria is patho-physiological environment in human lesions namely,
reduced oxygen tension, nutrient limitation, and acidic pH. These factors have been
postulated to render these bacteria phenotypically tolerant to major anti-mycobacterial
drugs.

30 In addition to the management of the TB epidemic, there is the emerging problem of
resistance to first-line antibiotic agents. Some important examples include penicillin-
resistant Streptococcus pneumoniae, vancomycin-resistant enterococci, methicillin-
resistant Staphylococcus aureus, multi-resistant salmonellae.

35 The consequences of resistance to antibiotic agents are severe. Infections caused by
resistant microbes fail to respond to treatment, resulting in prolonged illness and greater
risk of death. Treatment failures also lead to longer periods of infectivity, which
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Because of the emerging resistance to multiple antibiotics, physicians are confronted

with infections for which there is no effective therapy. The morbidity, mortality, and

financial costs of such infections impose an increasing burden for health care systems
20  worldwide.

Therefore, there is a high need for new compounds to treat bacterial infections,
especially mycobacterial infections including drug resistant and latent mycobacterial
infections, and also other bacterial infections especially those caused by resistant

25  Dbacterial strains.

WO 2004/011436, W02005/070924, W(02005/070430 and W0O2005/075428 disclose
certain substituted quinoline derivatives having activity against Mycobacteria, in
particular against Mycobacterium tuberculosis. One particular compound of these

30  substituted quinoline derivatives is described in Science (2005), 307, 223-227.

Other substituted quinolines are disclosed in US 5,965,572 (The United States of
America) for treating antibiotic resistant infections and in WO 00/34265 to inhibit the
growth of bacterial microorganisms.

35
The purpose of the present invention is to provide novel compounds, in particular
substituted quinoline derivatives, having the property of inhibiting bacterial growth
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The present invention relates to novel substituted quinoline derivatives according to
Formula (Ta) or Formula (Ib):
®Rh, R RS

NN \1\, (CHy)q ~, (la)

3
NP2 R
| NN N\/(CHz)q\Z (Ib)
R3
R9

the pharmaceutically acceptable acid or base addition salts thereof, the quaternary
20 amines thereof, the stereochemically isomeric forms thereof, the tautomeric forms
thereof, the N-oxide forms thereof or pro-drugs thereof, wherein:

P is an integer equal to zero, 1, 2, 3 or 4;
q is an integer equal to 1, 2 or 3;
Z is a radical selected from formulae:
/ R®
55 \X /N\Rs @) o \CO/O\RB (b)



of the quinoline nucleus and thus have a different basic structure to the
qui noline derivatives described in the above-nentioned WO 2004/0 1 1 43 6
whi ch have an 10 asymretric carbon atomin this position. The conpounds

according to the present invention therefore have the advantage that they

are abl e wo Ji@ronggewer enanti omers than the conpoundspdprMeheisdd011436.
SUMVARY OF THE | NVENTION 15 The present invention relates to novel

substituted quino line derivatives according to Fornula (la) or Fornula
(Ib): (RAPR7T R6 ~\ \ (CH2)g Z(la) RB/ RR (R) R7T R \\ \ (CH2)g Z (Ib)
R3 RO the pharmaceutically acceptable acid or base addition salts thereof,
the quaterngry 20 ani grsollary, eyl halbalkel ByRe6H et aY) akyigayeri c forns

bl o drugs ther eof - ak AT, Rk SR BgBO hER e L 0T HEES, 5 or 40 g
is an int egEQr equal timhydrogenpalk@oxy aiyd, aaylomyihgddoxpehecdptd from fornul ae: R4
N/N-5 (a) N/O.e b - 064656 -6
R is cyano, halo, al H&yﬁ(]ﬁ {())gg%/l&&l%gl\ré%(ég&gl& gﬁ‘g",’ B%l; é@? t&g?%{

al kyl oxyal kyl , al kyl t hi oal kyl arﬁé-@l , di(aryl)al kyl, aryl or Het;
Y

5 radical of formula ~"" wherein Y is CH,, O, S, NH or N-alkyl ;
R? is alkyl, arylalkyl, aryl, mono- or di-alkylaminoalkyl,
Het or Het-alkyl;
R*and R’ each independently is hydrogen; alkyl; alkyloxyalkyl; arylalkyl; Het-
alkyl; mono- or dialkylaminoalkyl; Het; or aryl; or

10 R*andR’>  together with the nitrogen atom to which they are attached form a
radical selected from the group consisting of pyrrolidino, piperidino,
piperazino, morpholino, 4-thiomorpholino, 2,3-dihydroisoindol-1-yl,
thiazolidin-3-yl, 1,2,3,6-tetrahydropyridyl, 1,4-diazacycloheptyl, 1-aza-
4-oxacycloheptyl, 1,2,3,4-tetrahydroisoquinolin-2-yl, 2H-pyrrolyl,

15 pyrrolinyl, pyrrolyl, imidazolidinyl, pyrazolidinyl, 2-imidazolinyl,
2-pyrazolinyl, imidazolyl, pyrazolyl, triazolyl, pyridinyl, pyridazinyl,
pyrimidinyl, pyrazinyl and triazinyl, optionally substituted with one or
more substituents, each substituent independently selected from alkyl,
haloalkyl, halo, arylalkyl, hydroxy, alkyloxy, amino, mono- or

20 dialkylamino, alkylthio, alkyloxyalkyl, alkylthioalkyl, aryl, pyridyl or
pyrimidinyl;

R® is aryl or Het;

R’ is hydrogen, halo, alkyl, aryl or Het;

R® is a straight or branched saturated hydrocarbon radical having from 1 to
25 6 carbon atoms;

R’ is hydrogen or alkyl;

R is oxo; and

X is -CH;- or -CO-;

alkyl is a straight or branched saturated hydrocarbon radical having from 1 to
30 6 carbon atoms; or is a cyclic saturated hydrocarbon radical having from

3 to 6 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 cyano, hydroxy, alkyloxy
35 or 0X0;



RZ is hydrogen, alkyloxy, aryl, aryloxy, hydroxy, mercapto,
al kyl oxyal kyl oxy, al kylthio, nono or di(alkyl)amno, pyrrolidino or a ~ 5
ra dical of formula wherein Yis CHZ, 0, S, NHor Nalkyl ; R3 is alkyl,
aryl al kyl, aryl, nmono- or di-al kyl am noal kyl, Net or Het-al kyl; R4 and RS
each i ndepOrd®ifiIk8s5i s hydrogen; al kyl; al kyl oxyal kyl ; BEVEBIOR§I6H66let - al kyl ;
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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 being optionally substituted with 1, 2 or 3
15 substituents, each substituent independently selected from halo,
hydroxy, alkyl or alkyloxy;
halo is a substituent selected from fluoro, chloro, bromo or 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
20 to 6 carbon atoms or 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 one or
more carbon atoms are substituted with one or more halo atoms.

25  Unless otherwise indicated, the above compounds according to Formula (Ia) or
Formula (Ib), the pharmaceutically acceptable acid or base addition salts thereof, the
quaternary amines thereof, the stereochemically isomeric forms thereof, the tautomeric
forms thereof, the N-oxide forms thereof or pro-drugs thereof, are hereinafter referred
to as the compounds according to the invention.

30
The compounds according to Formula (Ia) and (Ib) are interrelated in that e.g. a
compound according to Formula (Ib), with R equal to oxo is the tautomeric
equivalent of a compound according to Formula (Ia) with R? equal to hydroxy (keto-
enol tautomerism).

35
In the definition of Het, it is meant to include all the possible isomeric forms of the
heterocycles, for instance, pyrrolyl comprises 1H-pyrrolyl and 2H-pyrrolyl.



from3 to 6 carbon atons attached to a straight or branched saturated

hydr ocar bon radi cal having froml to 6 carbon atons; wherein each carbon
atom can be optionally substituted with cyano, hydroxy, alkyloxy 35 oroxo;
WO 2007/ 014885 PCT/ EP2006/ 064656 -7 aryl is a honocycle selected from
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am nocar bonyl, norpholinyl or nono- or dial kylam nocarbonyl; Het is a
nonocycli c heterocycle selected from N phenoxypi peridinyl, piperidinyl,
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substi tuentjge. €ach substituent independently selected fromhalo, hydroxy,
al kyl or al kyloxy; halo is a substituent selected fromfluoro, chloro, brono
or iodo; and haloalkyl is a straight or branched saturated hydrocarbon
radi cal hauhmgdhmmﬁﬁhMmmmﬁmmaﬁﬁmmh@&pﬂ@n@hdﬁm@wmhumt&aﬂumgmednmy@docarbon

radi cal,,ha rbon atons or a cyclic saturated hydrocarbon
r adi caIlO ﬁﬁ%%@%‘hﬁ@%{% a?:Oar on atons attached to a straight or branched

saturated hydrocarbon radical having from1l to 6 carbon atons; wherein one
or nore Caﬂﬂé%mﬂa@&ﬁlcﬁlﬂﬁa&%ﬁlé heill Qﬂhﬂ%ﬁ H1t9BR RFindPHbohpks @E0oms. 25 Unl ess
otherw se 1 g seatieally active Sorciogic SodRddRes s Bans Wi iR oo ('®) °r
according to Formula (Ia) or Formula (Ib) are able to form. Said acid addition salts can
15  be obtained by treating the base form of the compounds according to Formula (Ia) or
Formula (Ib) with appropriate acids, for example inorganic acids, for example
hydrohalic acid, in particular hydrochloric acid, hydrobromic acid, sulfuric acid, nitric
acid and phosphoric acid; organic acids, for example acetic acid, hydroxyacetic acid,
propanoic acid, lactic acid, pyruvic acid, oxalic acid, malonic acid, succinic acid,
20  maleic acid, fumaric acid, malic acid, tartaric acid, citric acid, methanesulfonic acid,
ethanesulfonic acid, benzenesulfonic acid, p-toluenesulfonic acid, cyclamic acid,

salicyclic acid, p-aminosalicylic acid and pamoic acid.

The compounds according to Formula (Ia) or Formula (Ib) containing acidic protons
25 may also be converted into their therapeutically active non-toxic base addition salt

forms by treatment with appropriate organic and inorganic bases. Appropriate base

salts forms comprise, for example, the ammonium salts, the alkaline and earth alkaline

metal salts, in particular lithium, sodium, potassium, magnesium and calcium salts,

salts with organic bases, e.g. the benzathine, N-methyl-D-glucamine, hybramine salts,
30 and salts with amino acids, for example arginine and lysine.

Conversely, said acid or base addition salt forms can be converted into the free forms
by treatment with an appropriate base or acid.

35 The term addition salt as used in the framework of this application also comprises the
solvates which the compounds according to Formula (Ia) or Formula (Ib) as well as the



Formula (Ib), the pharmaceutically acceptable acid or base addition salts
thereof, the quaternary am nes thereof, the stereochemcally isoneric forns
t hereof, the tautomeric fornms thereof, the N-oxide forns thereof or
pro-drugs thereof, are hereinafter referred to as the conmpounds according
to the i nYend7em48830 The conpounds accordi ng to For mul RCYEROGGELSG | b) are
interrelated in that e.g. a conpound agcording to Fornula (Tb), wth R10
equal to oxo is the tautoneric equivalent of a conpound according to
Formula (la) with Rz equal to hydroxy (keto- enol tautonerism. 35 In the
definition of Het, it is neant to include all the possible isomeric forns of
t he het er oc@liethersof, fapy ablaviotfame eSughysplvatey ireclonprampde hydiapgandl vyl and

2H- pyrrol yla1cdi61262071014885 PCTI EP2006/ 064656 -8 The aryl or Het listed in
the definitions of the substituents of the conpounds of formula (la) or
(I'b) (see for instance R3) as nentioned hereinbefore or hereinafter may be
attached t oThehternt quatentey aminet heused heeinbeforf defiaeatht gudttrdiry@mnidnymt hr ough
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defined to %’%ﬂbﬁ“i’%lﬁaﬁgﬂ "f‘ﬁ%ﬁ%‘ﬁ@&’hﬁ%ﬁq‘%}@@d@gr ReeRy bl eaddi | on sal
forms whi chmethgliaidebentsyliodide.oPatfanghly, HefFeapraskits 4 InenooycliE-detotsegeld Tb) are
20110 O Pl oA A0 o P E AR e kel O pBp SR 00 L1
appr opr i at eordengpshicrybreagl meppeycligendhienctic hetergsycls mey ertdgnellebe hydr ohal i ¢
1| P it o kb oty Bl L
Ry oxyacet FRIRE] TS, iy bt PrifereBhe it b Emiipeepl o Gl Bokts B0P6xal - asi d.
mal oni ¢ aci ”actsucwithigeodleadng groups may also be used, such as alkyl
15  trifluoromethanesulfonates, alkyl methanesulfonates, and alkyl p-toluenesulfonates. A
quaternary amine has a positively charged nitrogen. Pharmaceutically acceptable
counterions include chloro, bromo, iodo, trifluoroacetate, acetate, triflate, sulfate,
sulfonate. Preferably, the counterion is iodo. The counterion of choice can be |
introduced using ion exchange resins. |
20 |
The term “stereochemically isomeric forms” as used hereinbefore or hereinafter defines \
all the possible sterecoisomeric forms which the compounds of formula (Ta) and (Ib),
and their N-oxides, addition salts or physiologically functional derivatives may
possess. Unless otherwise mentioned or indicated, the chemical designation of
25 compounds denotes the mixture of all possible stereochemically isomeric forms, said
mixtures containing all diastereomers and enantiomers of the basic 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
30 (zusammen) -stereochemistry at said double bond. The terms cis, trans, R, S, Eand Z
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.

35 Following CAS-nomenclature conventions, when two stereogenic centers of known
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
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bcnzof uran nonoc I'C an erocycl e may
optional 'y dﬁéennsrwsévmthwwmeﬂh 1 2 or 3 substituents, each substituent
i ndependently selected fromthe group of halo, alkyl and At. Preferably,

the quatcrnizi ng agent al alide. O react ant s th good | eaving
or oups. oy ihen? e teradmrisdon Ryt iy FESF AL eRAMEUS Fonat es - al byl
nmet hanesul f substheia]ly dred, /ad kssbeigted ofith dese thah 150 Aatpeeferably less than 20 %, more

preferably less than 10 %, even more preferably less than 5 %, further preferably less

than 2 % and most preferably less than 1 % of the other isomer(s). Thus, when a
compound of formula (T) is for instance specified as (S, fR), this means that the
20 compound is substantially free of the (aR, 3S) isomer.

The compounds of either formula (Ia) and (Ib) may be synthesized in the form of
racemic mixtures of enantiomers which can be separated from one another following
art-known resolution procedures. The racemic compounds of either formula (Ia) and

25  (Ib) may be converted into the corresponding diastereomeric salt forms by reaction
with a suitable chiral acid. Said diastereomeric salt forms are subsequently separated,
for example, by selective or fractional crystallization 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

30 chiral stationary phase. Said pure stereochemically isomeric forms may also be derived
from the corresponding pure stereochemically isomeric forms of the appropriate
starting materials, provided that the reaction occurs stereospecifically. Preferably if a
specific stereoisomer is desired, said compound will be synthesized by stereospecific
methods of preparation. These methods will advantageously employ enantiomerically

35 pure starting materials.



guaternary am ne has a positively charged nitrogen. Pharnmaceutically
acceptable counterions include chloro, brono, iodo, trifluoroacetate,
acetate, triflate, sulfate, sulfonate. Preferably, the counterion is iodo.
The counterion of choice can be introduced using ion exchange resins. 20
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system havi @ghfokb%eﬁi%ﬂ@&}boﬁ)bf&oic acid, peroxoalkanoic acids, e.g. peroxoacetic acid,
alkylhydroperoxides, e.g. t.butyl hydro-peroxide. Suitable solvents are, for example,
water, lower alcohols, e.g. ethanol and the like, hydrocarbons, e.g. toluene, ketones,
20  e.g. 2-butanone, halogenated hydrocarbons, e.g. dichloromethane, and mixtures of such |
solvents. |

The invention also comprises derivative compounds (usually called ““pro-drugs™) of the
pharmacologically-active compounds according to the invention, which are degraded in

25  vivo to yield the compounds according to the invention. Pro-drugs are usually (but not
always) of lower potency at the target receptor than the compounds to which they are
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

30 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
Systems, 1985, pp. 112-176, and Drugs, 1985, 29, pp. 455-473.

Pro-drugs forms of the pharmacologically-active compounds according to the invention
35  will generally be compounds according to Formula (Ia) or Formula (Ib), the

pharmaceutically acceptable acid or base addition salts thereof, the stereochemically

isomeric forms thereof, the tautomeric forms thereof and the N-oxide forms thereof,
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suitable chiral acid. Sai ¢ diastefeoneri C%l t fornms are subsequently
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Formula (la) or Formula (Ib) are neant to conprise those conpounds of
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to 6 carbon atoms selected from methyl, ethyl, propy! or butyl; or a cyclic saturated

15  hydrocarbon radical having from 3 to 6 carbon atoms selected from cyclopropyl or
cyclohexyl, optionally substituted with cyano. Or alkyl is C;.salkyl. Ci.salkylisa
straight or branched saturated hydrocarbon radical having from 1 to 6 carbon atoms

such as for example methyl, ethyl, propyl, 2-methyl-ethyl, pentyl, hexyl and the like. A
preferred subgroup of C;alkyl is C;4alkyl which represents a straight or branched )
20  saturated hydrocarbon radical having from 1 to 4 carbon atoms such as for example »
methyl, ethyl, propyl, 2-methyl-ethyl and the like. |

Preferably, aryl is naphthy! or phenyl, more preferably phenyl, each optionally
substituted with one or two substituents selected from halo, for example chloro; alkyl
25  for example methyl; or alkyloxy, for example methyloxy.
Preferably, Het is furanyl, pyridyl, pyridinyl, quinolinyl or benzofuranyl.
Preferably, halo is bromo, fluoro or chloro.
30

Preferably haloalkyl is trifluoromethyl.

Compounds of formula (Ia) are generally preferred.
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For mul a ( Thor cbiafoundb af ﬂmeut(lw PréfyrablyCep padab@ idehtlofel A6 arBfbbiran sal ts

thereof, t hq,fs IIII’(lallIiae 8ﬁ)hoerrgn§ %ubg\{oup thereof as mentioned hereinbefore as a preferable

embodiment, wherein R’ is alkyl and R' is oxo.

20
Preferably, the present invention relates to a compound of formula (Ia) or (Ib) or any
subgroup thereof as mentioned hereinbefore as a preferable embodiment, wherein R® is
alkyl, arylalkyl, aryl, mono- or di-alkylaminoalkyl, or Het-alkyl for example furanyl-,
pyridyl- or quinolinyl-alkyl more preferably Het-methyl most preferably furanyl-,

25  pyridyl- or quinolinyl-methyl.

Preferably, the present invention relates to a compound of formula (Ia) or (Ib) or any
subgroup thereof as mentioned hereinbefore as a preferable embodiment, wherein q is
equal to 1 or 2. More preferably, q is equal to 1.

30
Preferably, the present invention relates to a compound of formula (Ia) or (Ib) or any
subgroup thereof as mentioned hereinbefore as a preferable embodiment, wherein Het
in the definition of substituent R* or R is pyridinyl or benzofuranyl.

35  For compounds of Formula (Ia) or Formula (Ib) in which Z is a radical of formula (a),
preferably the present invention relates to a compound of formula (Ia) or (Ib) or any
subgroup thereof as mentioned hereinbefore as a preferable embodiment, wherein R*



i someric forns thereof, the tautoneric forns thereof and the N oxide forns

t hereof, WD 2007/014885 PCT/ EP2006/ 064656 -12 having an acid group which is
esterified or amdated. Included in such esterified acid groups are groups
of the formula -COOR , where R is a O _6al kyl, phenyl, benzyl or one of
the fol | owowwogsiesses : ~ X- 5 Am dated groups include gepuwpsoficstdse formul a
- CONRYR , wherein R} is H O _6al kyl, ,ohenyl or benzyl and Rz is -OH |IT,
d -6al kyl, phenyl or benzyl. Conpounds accordl ng to the invention having an
am no group nmay be derivatised with 10 a ketone or an al dehyde such as
formal dehyde to forma Marm ch base. This base will hydrolyze with first

order ki net bR éacmmdepaﬁer&gd dtt hpdrogeroe falkiyBiore pRFdIBly hpdragdnl maihghér or
branched satt rat ed'thé(fdr b[R radical having from1l to 6 carbon atons
sel ected fr8 irELR © gropyl or butyl; or a cyclic saturated 15
hydr ocar bon radi cal havi ng from 3 to 6 car bon atons sel ected from

cycl opropyl lafé"fer%{ﬁ | RO Ere¥ent 1&9&tioﬂ@ﬁlhﬂe}{ tosé’&ﬁﬁﬂohh'& §Cro¥hih (ﬁ)(@ﬂg/r%)r n kyI I's

Cl- 6al kyl . t .or branched saturate

IS a
radi cal hav? qupcs}?ﬁrqoftaén@ne 3&ﬁreatbsf9§e asq prpferpbleren oésza%@%eﬁy , et hyl ,
propyl, 2- natdm togdthat withpa hilogeh@uinlto shithtthey dré Keachdl foﬂ’ﬁ@,fr@dléﬂd subgroup of

Cl- 6al kyl i nt S stra h ranc aturated
hydr ocar bongerl%(g(tﬁ ca?wﬁgmﬁfn? Pé’%g“ (Pn&er%zar o r&lotl"r’lr% % %mogg 2@ anpl e
met hyl , et hgihydnoisoimdpl-1-31, mlmwdme& wyl, 2§sﬁitetrhle/dr¢pmdylpﬂ efedably, aryl is
napht hy' or o%?élbﬂ'x 101, Ed%@éy@foﬂglt%’leHPP@S'4»teﬁﬁg/ﬁro‘i’s%hﬂ8ﬁﬁ by, o?'tl@n%él tuted

with one or two bstltuents S exanpl’e al kyl
25 for &kanpibatitsdnyith Oftsroraww stitpents, gpore prefesably apg FpFigRen, selseled iogh| y,  Het

is furanyl, a]pyll;m@ydlkylpifylgﬂyrnyllorpwmmhylnyl or benzofuranyl. Preferably,
halo is brorm, fluoro or chloro. 30 Preferably haloal kyl is trifluoronethyl.

For compounds according to Formula (Ia) or Formula (Ib) in which Z is a radical of
formula (b), preferably the present invention relates to a compound of formula (Ia) or

15  (Ib) or any subgroup thereof as mentioned hereinbefore as a preferable embodiment,
wherein R® is a straight or branched saturated hydrocarbon radical having from 1 to 4
carbon atoms, preferably methyl or ethyl.

Preferably, the present invention relates to a compound of formula (Ia) or (Ib) or any

20  subgroup thereof as mentioned hereinbefore as a preferable embodiment, wherein R® is
phenyl or Het for example benzofurany! or pyridinyl, each being optionally substituted
with one or two substituents independently selected from halo or alkyl.

Preferably, the present invention relates to a compound of formula (Ia) or (Ib) or any
25  subgroup thereof as mentioned hereinbefore as a preferable embodiment, wherein R is
hydrogen or halo, for example chloro.

Preferably, the present invention relates to a compound of formula (Ia) or (Ib) or any
subgroup thereof as mentioned hereinbefore as a preferable embodiment, wherein R’ is
30  alkyl, more preferable C;salkyl, e.g. methyl.

Preferably, the present invention relates to a compound of formula (Ia) or (Ib) or any
subgroup thereof as mentioned hereinbefore as a preferable embodiment, wherein Z is a
radical of formula (a).

35



Compounds of fornula (la) are generally preferred. WO 2007/014885
PCT/ EP2006/ 064656 -13 Preferably, the present invention relates to a
conmpound of forrmula (1a) or (Ib) or any subgroup thereof as nentioned
her ei nbefore as a preferabl e enbodi nent, wherein R is halo, aryl, alkyl or
al kyl oxy; way20eh@ugsisn R i s hal o, cyano, alkyl or Net. MigphogbQE®rably, R
is halo. Mst preferably, R is bronmp. Rreferably, the present invention
relates to a conpound of formula (Ia) of (Tb) or any subgroup thereof as
menti oned hereinbefore as a preferable enbodi nent, wherein p is equal to
zero or 1. 10 For compounds of fornula (la), preferably, t he present
i nventi on r Btefdratsly,tthe presempvenitibn rethtef wmdnq)oﬁhdibf mm&laﬂ@ub@smmﬁ her eof as

mryl - Caryl oSBT oS iRl Bl PR oy RIDHCIBH emBil, “&xvr)‘easrmgy? Poli ar mo.
Mor e prefereﬂﬂloﬂloﬂ:&rmlﬁa@)kyl oxy or aryl. Most preferably, R is

nmet hyl oxy or phenyl. For conpounds of formula (1b), preferably, the pr esent
i nventiop r ates 0ac rgr(l)und of formula (Ib) or_ any subqroup t her eof as

ment i oned h&rREFIRBES gioup gEcampauadsare ose commoydlsASAerdingrie Feimmilada), thea| ky|  and
R') is oxo. pkiimBteatied Bhicyeptdbicacit @tamnt additicantitomercef, deafatethady animpound of

formul & (1 2inefbe APdcndilean? MAGLAU RADIIARS, B lIRMA-R RS NRLELRE! Or e as @

preferable € aryl ,~ noho-

di - al kyl ani Nowtideyformsihereef 0reth¢<19110 drags thet mervlfl@haww orl prSr&Uetjl‘DXy,or

ui nol i nyl - gk H |-, 25
gyrr dyI y ally %ﬁyé%&%ml}ili £3‘er}§r Jn{)ﬁfg-%rdpﬁ ﬁﬁﬁmag(gg %?E?Lel ates to
a corrpou ]ﬂyu]f 8huY t(’l & (‘rf‘{)]; H'r‘r%pe B’pﬁg}‘fgi’ﬁ’é‘r Las mentioned

her ei nbef or elkylexﬁllgrl;eére]raﬂdyl #Hepalkgtjinrorot or didlkeylemimoalki/s Hegquatyltoo Rt and 2. More
pr et er b Y RdeBnEAh e Gyrtosor ol Bty ol iFadtof B3 a JliEEbleGla” o A & 10

a conpound of
from pyrrolidino, piperidino, piperazino, morphohno 4-thiomorpholino, 2,3-

dihydroisoindol-1-yl, thiazolidin-3-y1, 1,2,3,6-tetrahydropyridyl, 1-aza-4-

15  oxacycloheptyl, 1,4-diazacycloheptyl, or 1,2,3,4-tetrahydroisoquinolin-2-yl, optionally
substituted with one or two substituents, more preferably one substituent, selected from
alky), arylalkyl, aryl, pyridyl or pyrimidinyl; R® is phenyl or Het; R’ is hydrogen or
halo; R® is a straight or branched saturated hydrocarbon radical having from 1 to 4
carbon atoms; R’ is alkyl; R'® is oxo.

20
An especially preferred group of compounds are those compounds according to

Formula (Ia), the pharmaceutically acceptable acid or base addition salts thereof, the
quaternary amines thereof, the stereochemically isomeric forms thereof, the tautometic
forms thereof, the N-oxide forms thereof or the pro-drugs thereof, in which p is 0 or 1;

25  R!is halo especially bromo, or alkyl especially methyl, preferably in the 6-position; R
is alkyloxy especially methyloxy, or aryl especially phenyl; R® is aryl especially
phenyl, arylalkyl especially benzyl or Het-alkyl especially quinoline-5-ylmethyl; q is 1;
R* and R’ each independently are alkyl especially methyl, ethyl or iso propyl or R* and
R’ together with the nitrogen atom to which they are attached form a 4-thiomorpholino,

30 piperidino or piperazino radical substituted with alkyl especially methyl, at the 4-
position, or with arylalkyl especially benzyl; R® is aryl especially phenyl optionally
substituted with a halo especially fluoro, preferably in the 2-position, or R®is
benzofuranyl; R’ is hydrogen; and R%is a straight or branched saturated hydrocarbon
radical having from 1 to 4 carbon atoms, especially ethyl.

35
Another especially preferred group of compounds on account of their activity against
mycobacteria are those compounds according to Formula (Ia), the pharmaceutically



subgroup thereof as nentioned herei nbefore as a preferabl e enbodi nent,
wherein Net in the definition of substituent R4 or R5 is pyridinyl or
benzof uranyl. 35 For conpounds of Formula (la) or Fornmula (Th) in which Z is
a radical of fornmula (a), preferably the present invention relates to a

conpound wb 26@voiugse (1 a) or (I b) or any subgroup thergof/Egmodiss oned

herei nbefore as a preferabl e enbodi ment wherein R4 WO 2007/014885

PCT/ EP2006/ 064656 -14 and R5 each i ndependently are hydrogen or al kyl, nore

preferably hydrogen, nethyl or ethyl, nost preferably nethyl. Preferably,

the present invention relates to a conmpound of fornula (la) or (Ib) or any

a}hsubgroup etchqga&ﬁé adid orR13¢ hdditish shﬁf]&ieftbﬁftm@a&i}nﬂy ﬂhﬁk@ﬁm@kﬂﬁe tl;]mbodi ment ,
erein R4 n . ther. w e.Nitro .at.om i ey are

attached fosrt%ﬁe%hgg‘%ﬁta @gfsoggé \345%1 gé‘; € erc'g’%h‘%o{ﬁlr%% flgitforlrf)n,sttﬁelrf)oe’rtﬁ‘alj\% ! epi erazi no,

nor phol i no, forms thesaberthe piomdrugsthereofd inykiehop &oi; ddie b -radigal of fominnlada) Bi n- 3- y!I |

1530 4 et ol PHClN prefikaig i the G R o O e R e h one oF
two subst i tRIGRYIOPHRRAY § E%@?damt@n@ﬁgpwb%& Pt I 1fs§| and Elcochin kyl |

aryl al kyl , meityl, ethyrordsdprapyl, py R ahdiR hippethdrovithcthapinogers atamao mdiichghéyo  For mul a
([a) or For (A Yall | S A i . . .preferably

t he present@%@aecﬁﬁ %nrae_%eng&?%olgﬁégdléﬁ%ﬁgﬁé 6@%&? %%ly%ﬁ]é%tp%wnﬁ)w (I'b) or
any subgr oupethyleat gief4-pesitiparriadpipesezingrradin) shbstittedswith pengykatdlid € enbodi nent ,

wherein R8 'Ogit@nsm;gipggﬁylgfbéglggmgéﬁgga,s@kufs gfgty drocar bon radi cal having
froml car bon at ons, preferably nmethyl or ethyl. Preferably, the

0
presentfq nvention relates to a conpound of fornmula (la) or (Ib) or any 20
subgr oup t h&rfedtifer agpenielly pefiectd lzeoupiofbehpoundaen accpumfof (el aetienbadinyent |

wh in R6 i ; I i 4 , h
erein Ba%fepg %’g@ﬁshta{?t?na{égﬁdac{e&&taﬁé‘tg% cﬁmBStﬂFdea%?&lX to ¥ orifa (g;ig . eac

bei ng optiona ) i ] ne or "two subst|fuents I ndéependently
sel ect ed f rermadentielly apgeptablemeisias bags agddition saltsithereqd; the quetpmponiedsat es to a

ﬁ onpou Bd of théﬁbﬂmﬂe%te(réo%herﬁ{cal@ ﬁ%mgﬂic fohMs thg\%oﬁ, lﬂlﬁlﬁé@ﬂgﬁpﬁ@ 89 thedsof, Bt iholned
e O T eSh ST S D SRk B ARGHE e e,
of fornul a fbthyl, prefaratidy irthe &ppsition; R? is methyloxy, or phenyl; R® is phenyl, benzyl or
quinoline-5-ylmethyl; q is 1; R* and R® each are methyl or R* and R’ together with the
nitrogen atom to which they are attached form a piperazino radical substituted with
methyl, at the 4-position; R® is phenyl optionally substituted with a fluoro, in the 2-
20  position; R’ is hydrogen; and R® is ethyl.

Most preferably, for activity against non-mycobacteria, the compound is selected from:
2- {benzyl-[(‘6-methyl-2-phenyl-quinolin-3 -yl)-phenyl-methyl]-amino} -N-(4-methyl-
piperazin-1-yl)-acetamide;
25
N-[(6-bromo-2-methoxy-quinolin-3-yl)-phenyl-methyl]-N', N'-dimethyl-N-phenyl-
ethane-1,2-diamine;

N-benzyl-N-[(6-bromo-2-phenyl-quinolin-3-yl)-phenyl-methyl]-N’, N'-dimethyl-ethane-
30 1,2-diamine;

2-{benzyl-[(6-methyl-2-phenyl-quinolin-3-yl)-phenyl-methyl]-amino}-1-(4-methyl-
piperazin-1-yl)-ethanone;

35  2-{[(6-bromo-2-methoxy-quinolin-3-yl)-phenyl-methyl]-quinolin-5S-ylmethyl-amino}-
1-(4-methyl-piperazin-1-yl)-ethanone;



subgroup thereof as nentioned herei nbefore as a preferabl e enbodi nent,
wherein RO is 30 alkyl, nore preferable C-6alkyl, e.g. nethyl. Preferably,
the present invention relates to a conpound of fornmula (la) or (Ib) or any
subgroup thereof as nmentioned herei nbefore as a preferabl e enbodi nent,

wher ei n ZWi0s2087/014888i cal of formula (a). 35 WO 20071014BGHEPWI/ER26061064656
-15 Preferably, the present invention riglates to a conpound of formula (la)
or (Ib) or any subgroup thereof as nentioned hereinbefore as a preferable
enbodi nent, wherein Zis a radical of formula (b). 5 A preferred group of
conpounds are those compounds according to Formula (la), the

phar maceut i 2dbtnzyhif6dperad ancthixy-auinobiaSey arhkinyl- -owthyHamsnohér(eafethyl-he

quat ernary ?, Peasa-1-JNethaRdne; t he stereochemically isoneric forms thereof, the
tautoneric forms thereof, the N-oxide forns thereof or the pro-drugs
thereof, in which pis O or 1; R2 is alkyloxy, aryl, aryloxy or Het; R3 is
al kyl, aryl Mﬂeyi'yl-l\a[(ﬁtbrommaanetbasxyehwmihhyi ﬂpr(mﬁad)ﬂoyﬁhen}d} midehy]-A'v'al kyI gis
equal tos | | 5 i ndependent|ly is hydrogen; alkyl;

al kyl oxyal kyane%ha'] eml ?dlis—i@?lgal kyl ; nono- or dial kyl am noal kyl ; Het; or
aryl; or Rand R5 together W th the nitrogen atomto which they are
attached fo Ben2y1[@lbfotlo- 2 flcBiok umBIiﬁlgl HeRY 1L bl -aRiiRAL erazino,
nor phol i no, l{ 9% [ganorphol i no, g_qs di hydr I?)I S%I ndo?]l yrib,? z{cﬁﬂﬂgézbgligtlhﬁ 3-yl,

11, 2, 3, 6- te? %}lﬂiropyrl dyl, 1l-aza-4 15 oxacycl oheptyl, 1, 4-diazacycl oheptyl,
or 1,2,3,4-tetrahydroi soqui nol i n- 2- yI optionally substituted wi th one or
two subsgit I f I sel.ect ed. fr. al kyl,

aryl al k?t %{39 n%yl g@"ﬁeﬂw‘% Iﬁ%y | nyI %)%é ﬁ%ﬂgﬂﬁ%@?} Eg)tléehwll S hydrogen
or hal o; FBl'@tbanan%tral ght or br anched saturated hydrocarbon radi cal havi ng

froml to 4andié p@ﬁnet@ﬁsan cép?aabﬂ’é &evd or Hawaddﬁldimns #Creb¥) t&&ﬁﬁ@hﬁ

preferred group oun are psSe co u ordin Fornula (ra),
t he phar mc%’ﬂ’t"?%g’f’ cse‘if?%ﬁgfﬂglcﬁ Yﬁ"%‘f’“‘bg’%@ ﬁ’ﬂ'ﬁﬁo ﬁ F%E ?‘Hﬁ\seof t he
guat er nary ﬁlerméshdM@xebffonnshhersmfmrelmqhemugatheyeafsorrer| ¢ forms thereof , the
taut onejgéc

Most preferably, for activity against mycobacteria, the compound is selected from:
2- {benzyl-[(6-methyl-2-phenyl-quinolin-3-yl)-phenyl-methyl]-amino} - 1-(4-benzyl-
piperazin-1-yl)-ethanone;

20  N-[(6-bromo-2-methoxy-quinolin-3-yl)-phenyl-methyl]-N-(2-methoxy-phenyl)-N', N'-
dimethyl-ethane-1,2-diamine;

2-{benzyl-[(6-methyl-2-phenyl-quinolin-3-yl)-phenyl-methyl]-amino } - N, N-dimethyl-
acetamide;

25
N-benzyl-N-[(6-bromo-2-phenyl-quinolin-3-yl)-phenyl-methyl]-N’, N'-dimethyl-ethane-
1,2-diamine;

2-{benzyl-[(6-methyl-2-phenyl-quinolin-3-yl)-phenyl-methyl]-amino}-1-(4-methyl-
30 piperidin-1-yl)-ethanone;

2-{benzyl-[(6-methyl-2-phenyl-quinolin-3-yl)-phenyl-methyl]-amino}-N, N-diethyl-
acetamide; :

35  2-{benzyl-[(6-bromo-2-phenyl-quinolin-3-yl)-phenyl-methyl]-amino}-N, N-dimethyl-
acetamide;



forms thereof, the N-oxide forns thereof or the pro-drugs thereof, in which
pisOor |l ; 25 R is halo especially brono, or alkyl especially nethyl,
preferably in the 6-position; R2 is al kyloxy especially methyloxy, or aryl
especially phenyl; R3 is aryl especially phenyl, arylal kyl especially
benzyl orw)] mbr@abdeyl especially quinoline-5-ylnethyl; gcrgpdosodisand RS each
i ndependent|y are al kyl especially methyl, ethyl or iso propyl or Rand R5
together with the nitrogen atomto which they are attached form a

4-t hi onor phol i no, 30 piperidino or piperazino radical substituted with al kyl
especially nethyl, at the 4- position, or with arylal kyl especially benzyl;
R6 is aryl espeershiay-2pyleypghenyiguimotihByyl)-meldst)ivetty@dmind}Wasopadpgl-Fspeci al | y
fluoro, prefe&%g&%iithhe 2-position, or R6 Is benzofuranyl; R7 is

hydr ogen; and Lany %traight or branched saturated hydrocarbon radical
having from1 to 4 carbon atons, especially ethyl. 35 Another especially

preferred gﬁ%angf. (S%@iﬁ&lQd;?neﬂﬂ-cﬁﬁ%@iﬂ@yl?—%héd%h{eﬂﬁgtdrﬂih&}V-1-aga' nst
nycobacteria are {]éos oppounds ,accordihg to Fornula (la), the

phar macett | H4TP “ZgﬁnggﬁﬁgémQCT/EP2006/064656 -16 acceptabl e acid or
base addition salts thereof, the quaternary am nes thereof, the

st ereochem i | G Aof aenh Qreri.c forns theneof, the
% oxi do ot Ao EgReb -2 AL SRR ph AR TN & 5
radi cal of msthylkeetqmifle; Rt is brono, or nethyl, preferably in the

6- posi ti on; 4 R2nk ShafRbAieNY, acelpra¥ERYd or B33 AdlitRnRROMEre8R il alekary
b gea,c are " net hyl,

substituted wth nethyl oxy,” or bepzyl; s 1; R4 and R

ethyl o isaawsf)ghefeogrthwt%ﬁep?lpemcaﬁbéemﬁgv fogog pheraofdhe e BEER 1B t o whi ch
t hey are athecmofakk Vokidedornstthérosfar pheqirosdeugs @bredll , a pi peri di no radi cal
substituted wth nethyl at the 4-position or a piperazino radical
substituted with benzyl at the 4- position; R6 is phenyl or benzofuranyl;
and R7 is hyharmaaelogy0 A further especially preferred group of conpounds on
account of their activity against bacteria other than mycobacteria are

e i R I RN TE MR G IS A
st er eochem Galthetréasroers of backaiahdisdabesrindiiding bepetiallyt myesbiactefidrdiseadeher eof , t he

particularly those diseases caused by pathogenic mycobacteria such as Mycobacterium

tuberculosis (including the latent and drug resistant form thereof), M. bovis, M. avium

and M. marinum. The present invention thus also relates to compounds of Formula (Ia)

20  or Formula (Ib) as defined hereinabove, the pharmaceutically acceptable acid or base

addition salts thereof, the quaternary amines thereof, the stereochemically isomeric

forms thereof, the tautomeric forms thereof, the N-oxide forms thereof and the pro-

drugs thereof, for use as a medicine.

25  Further, the present invention also relates to the use of a compound of Formula (Ia) or
Formula (Ib), the pharmaceutically acceptable acid or base addition salts thereof, the
quaternary amines thereof, the stereochemically isomeric forms thereof, the tautomeric
forms thereof, the N-oxide forms thereof and the pro-drugs thereof, as well as any of
the pharmaccutical compositions thereof as described hereinafter for the manufacture

30 ofamedicament for the treatment of a bacterial disease including a mycobacterial

disease.

Accordingly, in another aspect, the invention provides a method of treating a patient
suffering from, or at risk of, a bacterial disease, including a mycobacterial disease,

35  which comprises administering to the patient a therapeutically effective amount of a
compound or pharmaceutical composition according to the invention.



15 N-oxide fornms thereof or the pro-drugs thereof, in which pis O or 1; Rl
Is bronb, or nethyl, preferably in the 6-position; R2 is nethyl oxy, or
phenyl; R3 is phenyl, benzyl or quinoline-5-ylnmethyl; gis 1, R4 and RS
each are nmethyl or R4 and R5 together with the nitrogen atomto which they
are attachWenRopurngsa pi perazi no radi cal substituted w t RCT/ERI00y064650t t he
4-position; R6 is phenyl optionally subgtituted with a fluoro, in the 2 20
position; R7 is hydrogen; and R8 is ethyl. Mst preferably, for activity
agai nst non-nycobacteria, the conpound is selected from 2-

{benzyl - [ (6- net hyl - 2- phenyl - qui nol i n-3-yl ) - phenyi - net hyl | - am no} - N- (4- net hyl
- pi per azi nimadditionge Steirractidty a8inst mycobacteria, the compounds according to the

N-[ (6- br omlﬁeﬂ%@ws&wtnehwnﬁ obhEr) 5&&%@% fgﬁérﬁl te}a&w ﬁﬁtn@eﬂsemybe— N-phenyl -
et hane-1, 2-dj anl; benzy br ono- i n
-yl) - phenyl ¢ F‘F{AI&‘S]E’lt qqgram:n HP%‘{WIQ@{"H%?@‘W B@ ‘15‘3’25 dﬁ&‘ﬁl?lﬁ'@ cogupounds

{ benzyl} [( 6wﬁ’tBTabtyﬁht-y21gﬁl|ﬂaﬁer Srainskitive Qnd/gr)ampﬁ@ﬂWe-piﬁfoEé’ds]are generally

-am no non

2-{[(6-bt $ oo ey i g Spﬁ"t&lm?;tg"blﬁ Wiy 2 ﬂ’j' RGHREHE- y1 et hy! -
no}- 1-(4- rrmvmtionm@@g pihag aclivg agatishgremeposifee amﬂmme&gath@’baamaom 064656
-17 2- {benﬁéﬂméeﬁ@ l*?lrﬁafﬂ?:ul%i'r{ﬁéﬂ‘éé‘eﬁt E’di'hﬂlﬂhﬂ{'ar@aéﬂv)s agﬁﬁﬂﬁ TR ORY biar?M NO}
-1-(4-net hy azln l_%(ngb’eth anone; #\L enzy

[ (6- br onp- 2p9§étﬂ‘w teH MRy feribly agpinst seyera gralarp@sm%hmnap@wmrffera@y N 5

di met hyl - et hguist orde 6t-mildre granwPositive bacteria and/or one or more gram-negative bacteria.

{benzyl 1(5(6 br onp- 2- met hoxy- qui nol i n-3-yl ) - phenyl - net hyl ] - am no) -acetic acid
ethyl ester; and 10 S

2-{ benzyl - [ [Be presany cormmpquindnldave hacterididah osbagteriophénadtivitiat hyl ] - ami no} - 1- pi peri d
I n-1- yl-ethanone; and the pharnmaceutically acceptable acid or base addi tion

salts there t.he guat er nar m nes thereof, the stereochemc Igl i Soneric
forns ther egfamglﬁ%o gp(gﬁélpv%anggrw -negative aerobic and anaerobic bacteria, includ

Staphylococci, for example S. aureus; Enterococci, for example E. faecalis,

15  Streptococci, for example S. pneumoniae, S. mutans, S. pyogens; Bacilli, for example
Bacillus subtilis; Listeria, for example Listeria monocytogenes; Haemophilus, for
example H. influenza; Moraxella, for example M. catarrhalis; Pseudomonas, for
example Pseudomonas aeruginosa; and Escherichia, for example E. coli.
Gram-positive pathogens, for example Staphylococci, Enterococci and Streptococci are

20 particularly important because of the development of resistant strains which are both
difficult to treat and difficult to eradicate from for example a hospital environment once
established. Examples of such strains are methicillin resistant Staphylococcus aureus
(MRSA), methicillin resistant coagulase negative staphylococci (MRCNS), penicillin
resistant Streptococcus pneumoniae and multiple resistant Enterococcus faecium.

25
The compounds of the present invention also show activity against resistant bacterial
strains.

The compounds of the present invention are especially active against Staphylococcus
30 aureus, including resistant Staphylococcus aureus such as for example methicillin
resistant Staphylococcus aureus (MRSA), and Streptococcus pneumoniae.

In particular, the compounds of the present invention are active on those bacteria of
which the viability depends on proper functioning of FIF0 ATP synthase. Without

35 being bound to any theory, it is taught that the activity of the present compounds lies in
inhibition of the FIFQ ATP synthase, in particular the inhibition of the FO complex of
the F1FO ATP synthase, more in particular the inhibition of subunit ¢ of the FO



thereof, the N-oxide fornms thereof or the pro-drugs thereof. 15 Most
preferably, for activity against mycobacteria, the conpound is sel ected
from 2- {benzyl-[(6-nethyl-2-phenyl-quinolin-3-yl)-phenyl-methyl] -am no}
-1-(4-benzyl - piperazin-|-yl)-ethanone; 20

N-[ ( 6- br omm Remretsgssxy- qui nol i n- 3-yl ) - phenyl - met hyl ] - N- p2rmetdoenssssphenyl ) - N,
N - dinethyl-ethane- | ,2-diamne; 2- .

{benzyl - [ ( 6- net hyl - 2- phenyl qgui nol i n- 3- yI ) - phenyl met hyl ] -am no}

-N, N-di met hyl - acet am de; 25

N- benzyl - N-[ ( 6- br onp- 2- phenyl - qui nol i n- 3-yl ) - phenyl - met hyl ] - N, N - di net hyl -
hane- 1, 2- db@mplmepf the F1IFO ATP synthase, leading to killing of the bacteria by depletion of

2-{benzyl - it IF'ryA’ll‘gleQ/QﬁWkHeq}dEtgx_%.i n- 3-yl ) - phenyl - net hyl ] -am no} - 1- (4-neth

yl - 30 plperl anone,
{ benzyl - [ (6- et hyl - 2- phenyl - qui nol i n-3-yl ) - phenyl -methyl ] -am no } -N,
N-di et hyl - B@&Eﬁdﬂlﬂ@@tlo%5 wh1ch may be treated by the present compounds include, for

2- fbggz%/ m[éG brom) @%Pél n- 36‘?/ % @8 m’eitgonzs lee]ctlonsor}tﬁe N, N-di net h

[ benz of ur amrﬁd@ldz ea(rzmph emgdutaqcmm eohddia; Brfgctipaswtitey trhniblesimsks, ape imeeclions,

N
2 benoyl -} [RCCHofF o1 oRF EAR &b as nfections gfshe ot gums and mjcpsa,upner |4 5
t hi onor phol F%‘P'Aatwy teachinfrHens, lomgr Eﬂqu%@ﬁﬁptln{;emﬂﬁeg%}tpu@a@h@ﬁ?m%ﬁul no lin-3

-yl') - phenyl gasi%lﬂ?ééﬁ]lahﬂ’@&tﬂﬂ)i gyhhecbﬁ)gfaalqﬁfebnd\hs s@pﬁ&yﬂla afht ﬁtﬁﬂ J@ﬁ}t anﬂ t he
{s,thereqg

phar maceyti c ept
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the tauto rreprqphylexlsref surgeey,eofl antitreteNalproghyldkerimimmbeosappressed patéengs; o- dr ugs
thereof . PhgfiBgBh@@Ys receiving cancer chemotherapy, or organ transplant patients.

Whenever used hereinbefore or hereinafter, that the compounds can treat a bacterial
15  infection it is meant that the compounds can treat an infection with one or more
bacterial strains.

Whenever used hereinbefore or hereinafter, that the bacterial infection is other than a
Mycobacterial infection it is meant that the bacterial infection is other than an infection
20  with one or more Mycobacteria.

The invention also relates to a composition comprising a pharmaceutically acceptable
carrier and, as active ingredient, a therapeutically effective amount of a compound
according to the invention. The compounds according to the invention may be

25  formulated into 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 of this
invention, an effective amount of the particular compound, optionally in addition salt
form, as the active ingredient is combined in intimate admixture with a

30 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 preparing the
compositions in oral dosage form, any of the usual pharmaceutical media may be

35 employed such as, for example, water, glycols, oils, alcohols and the like 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,



15 The conpounds according to the invention have surprisingly been shown to
be suitable for the treatnent of bacterial diseases including especially
nycobacteri al diseases, particularly those di seases caused by pathogenic
nycobacteria such as Mycobacterium tuberculosis (including the |atent and
drug resi B0e2007/¢1888 t hereof ), M bovis, M avium and ACT/ERBN6/064686 The
present invention thus also relates to.gonpounds of Formula (la) 20 or
Forrmula (Ib) as defined herei nabove., the pharnaceutically acceptable acid
or base addition salts thereof, the quaternary am nes thereof, the
stereochemcally isomeric forns thereof, the tautonmeric forns thereof, the
N- oxi de f or disintdgeatingfagensiandibe likeoin thir cagsoft fosrdenst pillf,mapunks aad tabletedi ci ne. 25
Further, t hge&uees&%elf fh%@mdb@nn@tmnrﬁt@{s%ﬁd Eﬂasmfréﬁ%eﬂftheargf;mpound of
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mycobact er i bse, toisidiopo prepsratiotsor di ng to the invention are also active
agai nst other bacteria. In general bacterial pathogens nmay be classified

as either m posi ti ve or. ativ t hogens.. Anti hi,oti ¢ conpounds
Wi th activi b@l’%{’&%gr@t HHERe gtn{ 'gqt’tof‘afg E‘??dmdgeéﬂﬁ?ar]é@@??i}'éo (f]hogens are
general ly Spfemj;myiednmeh‘mn 005 M%%%ym@trmmqiefmbhy\ﬂdnyo 1Theo eoppounds  of
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gram negati ve s 8act er par rrpounds are

active agai frem Htto |98§swelgirte% gfaaphanpmumalxl& mtaé}eu ogrrier, mlleieeqeat@g«;s agai nst
several gragiRPBiskd YR RaGhFEInpositBhe Preferably

The pharmaceutical composition may additionally contain various other ingredients

20  known in the art, for example, a lubricant, stabilising agent, buffering agent,
emulsifying agent, viscosity-regulating agent, surfactant, preservative, flavouring or
colorant. /

It is especially advantageous to formulate the aforementioned pharmaceutical

25  compositions in unit dosage form for ease of administration and uniformity of dosage.
Unit dosage form as used herein refers to physically discrete units suitable as unitary
dosages, each unit containing a predetermined quantity of active ingredient calculated
to produce the desired therapeutic effect in association with the required
pharmaceutical carrier. Examples of such unit dosage forms are tablets (including

30 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 according to the invention will, of course, vary with
the compound employed, the mode of administration, the treatment desired and the
mycobacterial disease indicated. However, in general, satisfactory results will be

35 obtained when the compound according to the invention is administered at a daily
dosage not exceeding 1 gram, e.g. in the range from 10 to 50 mg/kg body weight.




agai nst one or nore grampositive bacteria and/or one or nore gramnegative
bacteria. 10 The present conpounds have bactericidal or bacteriostatic
activity. Exanples of gram positive and gram negative aerobic and anaerobic
bacteria, include Staphylococci, for exanple S. aureus; Enterococci, for
exanpl e BEwofaemalgss; 15 Streptococci, for exanple S. ppeyEPRI@®4659. MUt ans,
S. pyogens; Bacilli, for exanple Bacilhus subtilis; Listeria, for exanple
Li steri a nonocyt ogenes; Haenophilus, for exanple H influenza; Mraxella,
for exanple M catarrhalis; Pseudononas, for exanple Pseudononas

aerugi nosa; and Escherichia, for exanple E. coli. G ampositive pathogens,
for exanpl eGivenieyhach the colrpoends ©f €aimui(h) St Fefide (bLare atdre aglingar ticul arly
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envi r onnment agshigdn orger tatsiffieetineety, combahpactesiabinfestions. strai ns are methicillin

resi stant Staphylococcus aureus (MRSA), nethicillin resistant coagul ase

negati ve_staphy] ococci (MRCNS),, penicillin resistant Streptococcus
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t he presentadcondantto die iaveantios,land/(Baine o tnpreaghératibacesiabigents. bact eri al

strains. The conpounds of the present invention are especially active

agai nst Staphyl ococcus 30 aureus, including resistant Staphylococcus aureus
such as for El@mnqyntemmtwn@lsplwlaies toesstombinatiosphehy compamdscenrdiag to thiyRSA) , and
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pr oper ctioning of FIFO ATP synthase. Wthout 35 being bound to any
t heory, it The praseghinvétiioh atsbeelates iothd yseaff atchmbinataent phamigeeutivds | i es in

i nhi bition . trﬂﬁ% N [ : .inhibition of the FO
conpl ex of &{I?%)Q%IOE%E %If@-ggf}n%ﬁase, g%értglewftﬁab%%@%f%@&%%é I nhi bition of
subunit ¢ of the FO WD 2007/014885 PCT/ EP2006/ 064656 -20 conpl ex of the F I

FOI |AT|P sy 2 tT gﬁ)iﬁﬁmn%c&ﬁﬂ:?ﬂ&#ﬁégﬁbﬁ bohghsiig 4 PRarRactedald abepisRl @iiein®f the
cettu a{S as a08¥e6 m%re%lentt, a%herz?p%at%alll? effective amount of (a) a compound according to
the invention, and (b) one or more other antibacterial agents, is also comprised by the

present invention.

The weight ratio of (a) the compound according to the invention and (b) the other

20 antibacterial agent(s) when given as a combination may be determined by the person
skilled in the art. Said ratio and the exact dosage and frequency of administration
depends on the particular compound according to the invention and the other
antibacterial agent(s) used, the particular condition being treated, the severity of the
condition being treated, the age, weight, gender, diet, time of administration and

25  general physical condition of the particular patient, the mode of administration as well
as other medication the individual may be taking, as is well known to those skilled in
the art. Furthermore, it is evident that the effective daily amount may be lowered or
increased depending on the response of the treated subject and/or depending on the
evaluation of the physician prescribing the compounds of the instant invention.

30
The compounds according to the invention and the one or more other antibacterial
agents may be combined in a single preparation or they may be formulated in separate
preparations so that they can be administered simultaneously, separately or
sequentially. Thus, the present invention also relates to a product containing (a) a

35 compound according to the invention, and (b) one or more other antibacterial agents, as
a combined preparation for simultaneous, separate or sequential use in the treatment of
a bacterial infection.



Bacterial infections which may be treated by the present conpounds i ncl ude,
for 5 exanple, central nervous systeminfections, external ear infections,
infections of the mddle ear, such as acute otitis media, infections of the
crani al sinuses, eye infections, infections of the oral cavity, such as

I nf ecti ongyodootdigssseet h, guns and nucosa, upper respi peiepiodsacss
infections, lower respiratory tract inf,gctions, genitourinary infections,
gastrointestinal infections, gynaecol odical |nfections, septicem a, bone and
joint 10 infections, skin and skin structure infections, bacteri al
endocarditis, burns, antibacterial prophylaxis of surgery, and

anti bacteri al prophylaxis I n innunosuppressed patients, such as patients
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syst eni 4l | Yo-TgmbRTe f’élg.m?gmaﬁd&bgnsaw«laﬁ dsatides qarbéﬁowegﬁxarew@@ﬁmos. tions
of this i ny@phigins, bacitredihs triortngoroptiad armfbldtllaeccnﬁmmg ldceine ¢iakgpesind,

optionally | di n t dient is conbined in
I ntimate ad?‘ﬁtmﬁl % C&IS amﬁgmgﬁn’p%g%agenﬁt@%a yrl aecce qu%l lkgmyfl whi ch
carrier naynctoakremastamd gtepdariyetiny, vesimyfeay, Niggintayeing cy@}wmmla@ cs'dpsnrme,
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are desifrable uni t ary dosage, SUIta In partlcular for
admi ni st3 at f‘%??gﬂ]r"élm"}f“"é}%/‘n%}’y’ﬁglf‘ ngVﬁf‘eé:‘flflﬁr?‘“ or exanple, in preparing

t he corrposDtﬂodryﬂrdxpplmngl)glglaﬂag}}phmylglymwexm‘dl}tnhe usual pharnmaceutical nedia
may be 35 enpl oyed such as, for exanple, water, glycols, oils, alcohols and
the like in the case of oral liquid preparatlons such as suspensi ons,
syrups, el i fbacific aafibiotirowhich gy b@ combived with the present compounds of formula

(Ta) or Formula (Ib) are for example benzylpenicillin (potassium, procaine, benzathine),

20  phenoxymethylpenicillin (potassium), phenethicillin potassium, propicillin,
carbenicillin (disodium, pheny] sodium, indanyl sodium), sulbenicillin, ticarcillin
disodium, methicillin sodium, oxacillin sodium, cloxacillin sodium, dicloxacillin,
flucloxacillin, ampicillin, mezlocillin, piperacillin sodium, amoxicillin, ciclacillin,
hectacillin, sulbactam sodium, talampicillin hydrochloride, bacampicillin

25  hydrochloride, pivmecillinam, cephalexin, cefaclor, cephaloglycin, cefadroxil,
cephradine, cefroxadine, cephapirin sodium, cephalothin sodium, cephacetrile sodium,
cefsulodin sodium, cephaloridine, cefatrizine, cefoperazone sodium, cefamandole,
vefotiam hydrochloride, cefazolin sodium, ceftizoxime sodium, cefotaxime sodium,
cefmenoxime hydrochloride, cefuroxime, ceftriaxone sodium, ceftazidime, cefoxitin,

30 cefmetazole, cefotetan, latamoxef, clavulanic acid, imipenem, aztreonam, tetracycline,
chlortetracycline hydrochloride, demethylchlortetracycline, oxytetracycline,
methacycline, doxycycline, rolitetracycline, minocycline, daunorubicin hydrochloride,
doxorubicin, aclarubicin, kanamycin sulfate, bekanamycin, tobramycin, gentamycin
sulfate, dibekacin, amikacin, micronomicin, ribostamycin, neomycin sulfate,

35 paromomycin sulfate, streptomycin sulfate, dihydrostreptomycin, destomycin A,
hygromycin B, apramycin, sisomicin, netilmicin sulfate, spectinomycin hydrochloride,
astromicin sulfate, validamycin, kasugamycin, polyoxin, blasticidin S, erythromycin,



solid carriers such as starches, sugars, kaolin, diluents, lubricants,

bi nders, j WD 2007/014885 PCT/ EP2006/ 064656 -21 disintegrating agents and
the like in the case of powders, pills, capsules and tablets. Because of
their ease in admnistration” tablets and capsul es represent the npbst
advant agewgsoon@kssgdosage unit fornms in which case sol i gepRasoogessssi cal
carriers are obviously enployed. For pgarenteral conpositions, the carrier
will usually conprise 5 sterile water, at least in large part, though other
ingredients, for exanple, to aid sol ubi lity, may be included. Injectable
sol uti ons, for exanple, may be prepared in which the carrier conprises

sa: i ne sol uéﬂyﬂiergillmesnaetesabamﬁbmyciﬂp‘h@phita(,tttabaymieaﬁ@%ﬂmm,acﬁtdsaar@bimg:ose

sol ution. ed i.n ch case
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Al so 10 mcpqumdy@atr silfste, ganficdim pelyaysini b heciwidin leolistin sulfeended to be
converted, ghRfihth¥hRREAIFateddiuml Bnrhinfith dni y&m&&%&hmﬁ'% V\f@ﬁﬂ? qdi ng on

t he node ofﬁ&dm nistration, the pharmaceut)cal .conposition referably
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agent, Ing a agent, Viscosity- regul ating agent ,
surf act g(ﬁ ﬁ‘ﬁ ECPWY"F’}’%@H%P i Cﬁﬂm colorant. It is especi al l'y
advant ageous to for nmul at e the aforenenti oned pharmaceutical 25 conpositions

in unit d OS@?‘JOF W%ac%rlaﬁ%gﬁts Whlc%qfﬂgms 3 O%H\LGQQVIW? &mgoq{nﬁl {)fy fo%lul%lj osage.

Unit dosage screfe units suitable

as unitary (ldowdbosre fenexampid ltlfa@mmraﬁifwle) pﬁﬂé@éﬂépmwmé@mlkmn of active

i ngr edi ent &ﬁloﬁa&hﬂbeﬂOXMQXMrp@uﬁ&bﬁtaﬁ sHeRbhdnfasl anRbtdlieyRf dcast i n
associ ai on with.the re‘g#l e arma eutica B%rézg Exanpl es of such unit
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dosage Erine; GRRIpQinyGiny; X | gacg%qngd ed tablets), capsules,
pi}I l's, pomdqmimpiamésmroqmm’oms sieh pp s iekonple sfloxacin, ciprofloxacin,

sparfloxacin; macrolides such as for example clarithromycin, clofazimine, amoxycillin
with clavulanic acid; rifamycins; rifabutin; rifapentine,

20 GENERAL PREPARATION

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

25  Compounds of formula (Ta) in which Z is a radical of formula (a) in which X is -CH,-,
represented by formula (Ial) below may be prepared by reacting a compound of
formula (IT) with a compound of formula (III) according to reaction Scheme 1 below:

Scheme 1
4 4
R7 Rs R 7 16 R
\ L C) I ® o } jR\ (CHy) |
\ — 2Jq N 29 N
+ “cH RS T | T T CHy "R
/ 3 ~
ey (Tal)

30 (in which Y is a leaving group such as bromo, chloro, hydroxyl, p-toluenesulphonyloxy
or methanesulphonyloxy). When Y is bromo, the reaction is generally effected in the
presence of a base such as potassium carbonate, sodium carbonate, Et;N and in a
suitable solvent such as acetonitrile, dimethylformamide, N-methylpyrrolidone or



i njectable solutions or suspensions and the |ike, and segregated nmultiples
thereof. The daily dosage of the conpound according to the invention wll,

of course, vary with the conpound enpl oyed, the node of adm nistration, the
treatment desired and the mycobacterial disease indicated. However, in
general , §@fd089/Aedsery results will be 35 obtained whenpEpgpsRdRassad
according to the invention is adninistgggd at a daily dosage not exceedi ng
1 gram e.g. in the range from 10 to 50"ng/ kg body wei ght. WD 2007/ 014885
PC | '/ EP2006/ 064656 22 G ven the fact that the conmpounds of fornula (Ia)
or Formul a (Ib) are active against Dbacterial infections, the present
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and (b) onemnmbhmobmnﬁﬁwhafmmumwhnﬂammaI agents. The present invention also
relates to a conbination of (a) a conpound according to the invention, and

(b) one or nore other antibacterijal agents, for use as a nmedicine. 10 The
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anti bacterial agents, is also conprigg@m%y-the present invention. The
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adm ni stration as we as other nedication the individual nmay be taking, as
is well known to those skilled in

The compounds of formula (Ia2) may be converted into intermediate compounds of
formula (V) which may be subsequently reacted with a compound of formula (VI) and

15  converted into compounds of formula (Ia) in which Z is radical of formula (a) in which
X is -CO-, represented by formula (Ia3) below, as described in reaction Scheme 3

below:
Scheme 3
(Rl% R7 RS (Rl\)\p r7 RS
e -(CH.
F N RzR AN RzR
%)
2
(Ia2) ol
/
| HN _ (VD)
R5
®Y, R7 RS P
| S S (CHg /N\ ]
AN 2R3 R
{Ta3)

20 In stage (a) the compound of formula (Ia2) may be hydrolysed for example by
treatment with aqueous lithium hydroxide in an organic solvent such as
tetrahydrofuran. In stage (b) the intermediate compound of formula (V) is reacted with



the art. Furthernore, it is evident that the effective daily anount may be

| onered or increased depending on the response of the treated subject
and/ or depending on the evaluation of the physician prescribing the

- conpounds of the instant invention. 30 The conpounds according to the

i nvent i onyw@yotdigssgne or nore other antibacterial agep&frpRYsf8s50Nbi ned in
a single preparation or they may be fog&ylated in separate preparations so
that they can be adm ni stered sinultaneously, separately or sequentially.
Thus, the present invention also relates to a product containing (a) a 35
conpound according to the invention, and (b) one or nore other antibacteri al

agents, as a@arﬁ?ebbr?sa}naroemg ) ffo@_exa]?ﬁmr%li_nttﬁ@ﬁ@b@% SENRLAAR03. sequenti al
use 1 n e tre nt o a a er | e 1.0Nn. X .
PCT/ EP2006/ %w%y@emln%omga%pﬁwﬁgﬁpgﬁwérlrlgﬁrogégwgtrmle ﬁéy) Behe onbi ned

wi t h the copesaoelsf obasé sudnas arietfylahine and-mrasuitabl¢ bdlyemswchaigt i bact eri al agents
known in thg i rial agents conprise antibiotics of
the (3-1 actglﬁ@éio&%ﬂgﬁgﬁé}g@eﬁ%%gﬁageni cillin, 5 semsynthetic penicillins,
natural Tephal osporins, sem synthetic cephal osporins, eephanyeins,

1- oxaeephentgpe ey bdiaR ic6mp&irndor FRRNGIE) i FhRARENEFL andOCRIHHH,NS .
nonobact amns; tetré’aarc] C*OI n
C

es, hydr ot et facycl i nes, anthracycli nes;
o noal yeosieatssenetcounda el h: ey ke Riremea y ot psogpauy
carrbocycl i of forrmble (¢ilfmsaccirtiart mithdeatiobSchvaerdalvelbes such as 12- nenber ed
ring macrolides, 14-nmenbered ring macrolides, 10 16-nenbered ring
macrol i des; ansanycins; pepti des sucBchgmeBheonyci ns, granm cidins,

pol ynmyxi ns, bacitracins, rge_ring peptide aptibiotics containing |actone
| i nkages, actinonycins, ‘axpe i n, capreony&?n,Rdi:gt anyci n, endur aci di ns,
m kamyci n, neocar zi nost at ndomycin, vi ®ti I gi ni amyci n;

cycl ohexi m de; cycl oseri nel~ iotin_sarko - 2novobi oci n;

gri seoful vin; chloranphenicol; mtonycins; 15 fumagillin; nonensins;
pyrrolnitrin; fosfomycin; fug\;ngi c acid; D (p- hyq]\%ﬁxyphenyl ) gl yci ne;
D-phenyi%lycine; enedi ynes. Specific antibiotics ich may be conmbined with
t he present Thobmpoirsation of thegemnpund of Ternuly (MEBmay be effeptpd forextropledyanpl e
benzyl peni CirbdtnBniWRe AbbHEBucHhiRER (RBS) RN AREMIO)EYeroxide in a suitable

solvent such as carbon tetrachloride. The corresponding compound of formula (II) in
which Y is chloro can be prepared in an analogous manner.

15
The intermediate compound of formula (IT) in which R®is aryl and Y is hydroxy,
represented by formula (IIa2) below, may be prepared by reaction of a compound of
formula (VIIa) with a compound of formula (VIIb) in accordance with reaction Scheme
4b below:
20 Scheme 4b
(R%’ R’ (R%’ R’ aryl
S 2N CHY\OH
] AN R + arylCHO » | AN R
(Vlla) (VIIb) (1a2)

The intermediate compound of formula (II) in which R® is Het and Y is hydroxy or
bromo, represented respectively by formulae (IIb1) and (I b2) below, may be prepared
in accordance with reaction Scheme 5a below:



20 phenoxynet hyl penicillin (potassium, phenethicillin potassium
propicillin, carbenicillin (disodium phenyl sodium indanyl sodium,

sul benicillin, ticarcillin disodium nethicillin sodium oxacillin sodium
cloxacillin sodium dicloxacillin, flucloxacillin, anmpicillin, mezlocillin,
pi peraci | Wioreogdigsm anoxicillin, ciclacillin, hectackti/Emoogeshésact am
sodium talanpicillin hydrochloride, baganmpicillin 25 hydrochloride,

pi vheci | I i nam cephal cxin, cefaclor, cephal oglycin, cefadroxil, cephradine,

cefroxadi ne, cephapirin sodium cephal othin sodium cephacetrile sodium
cef sul odi n sodium cephal oridine, cefatrizine, cefoperazone sodium
cefamandol e, vefotiam hydrochl ori deSchemedaol i n sodium ceftizoxi ne sodi um
cef ot axi me sodi um ~ cefinenoxime hydrochloride, cef u(é Xi ne, ceftriaxone

sodi um ceftazi di'f foxitin, 3 ef iMeti@zol e, cefOtet aﬁ Heat anoxef
cl avul ani ¢ acid, aztreon gycl i ne, mrnracycl i ne
hydr ochl ori de, de é’ hl or_t_@._r_ﬂcy |4 ROXYt et acycl N gret hacycline,
doxycycline, roli tet@imﬁy%l i ne, mnocyclli ne daunor ubi ci n _hydrochl ori de,

doxonbi ci n, acl ar ubi kananyci n sul f(]&tl)e bekananycin, @Bbranycin,
gentanycin _sul fate, dibekacin, am kacin, mncronomcin, ri bostarryu n,

neonyci n sulTfsags, a)?scoamoaﬁ%ﬁﬁ/@mulé 44 Hﬁtl%rea@?q‘ wiha ﬁ?@?ﬁmﬁﬂﬁfﬁt ar
di hydrostr e&: Chsing K1B6EDIBiGIn Asmtalbmb%mcsueh B teftiHiydyeFhan oSESOTH CI N,

tilmcj dr.och t | f.at
val | damyi ot %&%@9@%5?# 137 Skl A5 RS oo g Rensr s 0 Bleemiace”
2007/ 0148851nR(Ihb Eﬁmﬂ@d&l@ﬁbe effeotedsfoy exampiy oy ieatwei| oditte, cooipeamblatiny ci n
phosphate, [a6RIMLP \?ﬁpgﬁf&?ﬁﬁﬂmg%g%rﬁ‘m Hosp H}I‘B@ #BfGinlte 0§Q deBO¥ Ci N,

tylosin, |vernect|n decanyci n [ epl onycin sulfate
grami ci di n bydrohipwiaacid, i SLB%EktSPlé(emﬁucw| ql@llq'rﬁmgﬂmeat ¢ corresponding

col i stinmet E@muﬂ bofoRhela Y inkihicle i@ ohi6lortan BE (sRE¥eH h aﬂ/axfawgeusarw cin,
capreony sul fate, vionycin, envionycin, vanoonycin, actinonycin D,
neocar zi hos ??ﬁ bestatin, pepstatin, monensin, |asalocid, salinonmycin,
anphotericin B, nystatin, natanycin trichonycin nithranycin, | i nconyci n,

cl i ndanyci nqpehy BN oAb 3 R GRIR T dere g uoRRos Pl | pol

cycl oserine, pecilocin or anpheni co | or anpheni col

pal nitate, Fﬁhteawénhﬁnﬁoxwrrm@hﬁ}e@wlphpnylroa&rrswywirﬁ belpwr BisRE00.81dd
bi cozanyci nintdringdidlel PBmp8irCi@priesented by formula (ITb3) below, may be prepared in

15  accordance with Scheme 5b below:

Scheme 5b
1
(Rl)p R7 Het ® )p R7 Het
|\\ Ao l\ NN SOR
A B e SR
(IIb1) (b3)

The conversion of the hydroxy radical into the mesylate or tosylate ester radical can be

20  effected for example by treatment of compound (IIb1) with respectively
methanesulphonyl chloride or p-toluenesulphonyl chloride in the presence of a base
such as triethylamine and in a suitable solvent such as dichloromethane.

The intermediate compound of formula (IV) in which R? is arylmethyl or Het-methyl,
25  represented by formula (IVa) below in which R’ is aryl or Het, may be prepared by
reacting a compound of formula (X) with a compound of formula (XI) in accordance

with reaction Scheme 6 below:



O her Mycobacterial agents which may be conbined with the conpounds of
formula (la) or (Ib) are for exanple rifanpicin (--rifanpin); isoniazid,
pyrazi nam de; am kacin; ethionam de; noxifloxacin; ethanbutol;
streptomycin; para-amno salicylic acid; 15 cycl oserine; capreonycin;
kananyci niwdhvpasgsazone; PA-824; qui nol ones/ fl uor oqupapkpesocssgh as for
exanpl e of |l oxacin, ciprofloxacin, sparfl oxacin; nmacrolides such as for
exanpl e clarithronycin, clofazimne, anoxycillin wth clavul anic acid;
rifanycins; rifabutin; rifapentine. 20 GENERAL PREPARATI ON The conpounds
according to the invention can generally be prepared by a succession of
steps, each of which is known to theSsknid@d person 25 Conpounds of fornula
(la) in which Zis aradical of fornula (a) in vvhg{chg( is -CH2-,
represented by for @Lla(cﬁzbqile _bel ow ne¥.cheprepare ‘I|§>’§ i@éa«b‘r‘hgs a conpound of
formula (I1) with a gslorrpouno? off formula (111) accoréR§ to reaction Schene |
below. Scheme | 1 7 R6 &{é(l&’) p6 RA RR(R)PLt (CHlZ\{Q, p R_(CH)qgq N
V..J. 1Y+HNCHR ,.*RE NCHz ., RS NR RERNR RB®™) (111) (lal) 30
(in \l/vhi ch Y'lfhf]react%oﬁa?fith’bgtog’fp@mﬁi @ﬂfﬁhrlltﬂf] ()b)rxloilﬁli)the @hﬂ\r/l\ﬁdilﬁmd Ydfféﬁrgﬂ@/dXI) is ]
p-tol uenesu 0 ol t.hanesu nyil.ox en S bronp, the
reaction i Sg%gg@&gfféée%ﬁl%”%ganﬁl gyatnﬂlgor&ﬁﬁgg%ﬁ%%e 8?68%{105815%’] %‘iﬁ@ﬂmg?s pot assi um
carbonat®, swtt acid,cadboastitableBoBRntauch asmethanolii t abl e sol vent such as
acetonitrile, dinethylformam de, N nethyl pyrrolidone or WD 2007/ 014885
PCT/ EP2006/ 064656 -25 diglyme. Wen Y is hydroxy the reactjon is generally
effected i nA%tﬁaa%Y@séﬁe@e@?edmm@om%af farmda (Vg 591 e prgpared Boiegstiige (DI Al D)
or di et hyl azathduad bofymalagX{IPRAR)a dofpaundsefi foradall (O8N weadcotlaade vaith
tetrahydrofgéh%pn 7Ebeorrpounds of formula (la) in which Z is a radical of
formula (b), represented by fornula (1a2) bel ow, nay be prepared by
reactingga conpound of formula (11) widhe

H
R3-NH2 . \Il\I/(CHz)q\CO,O-Rg

R3

(X10) (XI) awv)

In the compound of formula (XII) in the above Scheme L is a suitable leaving group

CH

such as chloro and the reaction is generally effected in the presence of a base such as
potassium carbonate or sodium carbonate, in the presence of a suitable solvent such as
15  acetonitrile, dimethylformamide, N-methylpyrrolidone or diglyme.

Compound of formula (Ia) in which R? is pyrrolidino, represented by formula (Ta4)
below, may be prepared by reacting a compound of formula (XIV) in which R** is halo,
for example chloro, with pyrrolidine in accordance with Scheme 8 below:

20 Scheme 8

R? RS

1.
(Rl)p R7 R6 (CHy) +pyrrolidine ® )P (CH,)
- Hz - e 2,
\U‘Y\N\Rs N, T [f\j\/y\}l‘lﬁ =,
N°R% N D

x1v) (ad)

The starting materials of formula (XIV) may be prepared in an analogous manner to
25  that described for the preparation of compounds of formula (I) as shown in Scheme 1.

Compounds of formula (I) in which R’ is halo for example bromo, may be converted
into corresponding compounds of formula (I) in which R' is alkyl, for example methyl,



conmpound of forrmula (IV) according to reaction Schenme 2 bel ow. Schene 2
(R)pP R RB(R)pRT RBY + HNC12)qORi \ \ r,(CH)9-CO0,R8 N RZ R3 N
RZ R3 (Il1) (1V) (1la2) 10 The reaction my be effected under anal ogous
conditions to those described for the reaction in Schenme | above. The

conmpoundsyghodiRidged @ (1a2) may be converted into interg@di@bhesaapounds of
formula (V) which may be subsequently g§act ed with a conpound of formula

(VI) and 15 converted into corrpounds formula ([a) in which Z is radical
of formula (a) in which Xis - , represented by formula (1a3) below, as
described in reaction Schene 3 beI ow. Schenme 3 (R)P R7 R6 (R)p R7T R6 \

R3(Cf] 2) qt l@@ré&%ﬁeﬂi\lwﬁ% aﬁ%g‘;};néte ﬁﬁﬁg chsugh @Cﬁgﬁoﬁéﬁr (((H3§14%)1 i (6)

h
Compouna ot Bieneaof FABPRILY agai %Y%%ﬁh@mo ppfe-dipetoninate) "

(DME). Similarly compounds of formula (T) in which R’ is halo for example bromo
may be converted into corresponding compounds of formula (I) in which R' is pyridyl

5 by treatment with 3-(1,3,2-dioxaborinan-2-yl)-pyridine in the presence of Pd(PPh;),
and a base such as sodium carbonate in a suitable solvent such as DME.

The compounds of formula (Ib) can be prepared in an analogous manner to that
described above for the compounds of formula (Ia).

10
Compounds of formula (Ia) or formula (Ib) may be converted into their corresponding
N-oxides in conventional manner for example by treatment with 3-chloroperbenzoic
acid in a suitable solvent such dichloromethane.

15 Itis evident that in the foregoing and in the following reactions, the reaction products
may be isolated from the reaction medium and, if necessary, further purified according
to methodologies generally known in the art, such as extraction, crystallization and
chromatography. It is further evident that reaction products that exist in more than one
enantiomeric form, may be isolated from their mixture by known techniques, in

20  particular preparative chromatography, such as preparative HPLC. Typically,
compounds of Formula (Ia) or Formula (Ib) may be separated into their isomeric forms.

The following examples illustrate the present invention without being limited thereto.

25  Experimental Part

Hereinafter, “DME?” is defined as 1,2-dimethoxyethane, “NBS” is defined as
N-bromosuccinimide, “DMF” is defined as N,N-dimethylformamide, ”THF” is defined
as tetrahydrofuran, “DIPE” is defined as diisopropylether, “BTEAC” is defined as

30 benzyltriethylammonium chloride, “EDCI” is defined as 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide. HC], “HOBT” is defined as 1-hydroxybenztriazole, “DIAD” is
defined as diisopropylazodicarboxylate and “polymerlab NCO” is defined as
methylisocyanate polystyrene.

35



treatment with aqueous |ithium hydroxide in an organic solvent such as
tetrahydrofuran. In stage (b) the internedi ate conpound of fornula (V) is
reacted with WD 2007/ 014885 PCT/ EP2006/ 064656 -26 an am ne conpound of
formula (VI) for exanple in the presence of N-ethyl-N -(3-

di met hyl awionopraopsss) car bodi i m de (EDClI) and | -hy dr oxyberembésasel e ( HOBT)
in the presence of a base such as trigphylamne and in a suitable sol vent
such as dichl oronmet hane and/ or tetrahydrofuran. 5 The internedi ate conmpound
of formula (Il1) in which R6 is aryl and Y is brono, represented by fornula
(I'lal') below, nay be prepared by brom nation of a conpound of fornula (VII)
i n accordance wi th react ifoPréaiatior ofl thelmgbmwdiatelcdBgdoends 4a (Rl R7 (R)p R7
aryl N R pNR2GAQ (VI1) (Hal) The brom nation of the conpound of fornula
(VIl) may be € ed for exanple by treatnent with N-bronpsuccinin de (NBS)
and di benzoﬁf)lﬂﬁwgﬂdé_ﬂlﬁm&i&ﬁi able solvent such as carbon tetrachlori de.
The correspondi ng OserBBund of fornula (11) in which Yis chloro can be
prepared in_an anal er. 15 The internedi ate conpound of formula
(11) in whi EANR ) is hydroxy, represented by fornula (Ila2)
bel ow, may be | reaction of a conpound of fornula (ViIla) with a
conpound of for in accordance with reaction Scheme 4b below 20
Schenme 4b (RI)P R7 (RI)PR R ryl OH 2 + arylCTIO\ Z R NR

5 A mixture of 5-bromo-1H-indole-2,3-dione (0.066 mol) in NaOH 3N (150 ml) was
stirred at 80°C for 30 minutes, then brought to room temperature. 1,3-diphenyl-1-
propanone (0.066 mol) was added and the mixture was heated to 80°C overnight then
cooled and acidified to pH 5 with acetic acid. The precipitate was filtered off, washed
with H,O and diisopropyl ether and dried. Yield: 15 g of intermediate 1 (55 %).

10
b) Preparation of intermediate 2

A mixture of intermediate 1 (15 g) in diphenylether (150 ml) was stirred at 300°C
overnight. The resulting mixture was purified by column chromatography over silica

15  gel (eluent: cyclohexane: 100). The pure fractions were collected and the solvent was
evaporated. Yield: 3.0 g of intermediate 2 (22 %).

¢) Preparation of intermediate 3

OO
P
e

20 A mixture of intermediate 2 (0.0027 mol), 1-bromo-2,5-pyrrolidinedione (0.0027 mol)
and dibenzoylperoxide (0.00005 mol) in CCls (10 ml) was stirred and refluxed for 1
hour, then poured out into H,O and extracted with CH,Cl,. The organic layer was
separated, dried (MgSO,), filtered, and the solvent was evaporated. Yield: 1 g of
intermediate 3 (80 %).

25



(Mila) (M1Ib) (Tla2) The internedi ate conmpound of fornmula (l11) in which R6
Is Net and Y is hydroxy or brono, represented respectively by fornul ae
(I''bl) and (Il b2) below, may be prepared in accordance with reaction
Schene 5a bel ow. WD 2007/014885 PCTI EP2006/ 064656 -27 Schene 5a (RI)P R7 (R
1)p 127 Hao 08duiddsR7 Het 0 Br Gl ~ RP (a) NR2Z N pcfaboboostddpl ) (1162)
In stage (a) a conpound of fornula (Vi) is reacted with a conpound Hetl |
for exanple using n-butyllithiumin a’suitable solvent such as
tetrahydrofuran or Et20 to 5 effect introduction of the Ilet radical. In
stage (b) the conversion of the hydroxy radical into the brono radical can
be effect editmiplexanpl e by treatnment of the conpound of fornmula (11bl) with

a brom nati S:rageqlt nsgch asedfogoiphorus tribrom de or aqueous hydrobromc
acid, in a % ' as dichl oronet hane. The correspondi ng
conpound of ?ﬁgzzzf (61) in which Y is chloro can be prepared in an

r

anal ogous 10 nt er medi at e conpound of fornmula (Il1) in which R6
is llet and Y i$ p-Ntol phonyl oxy or met hanesul phonyl oxy, represented
bel ow by RS020, sail interlgegdate conmpound represented by fornmula (11b3)
bel ow, may be prepared in_ 15 accordance with Scheme 5b bel ow. Schenme 5b
(R])p R7 HeBenzrng propgyey! chiwsiger0.488-miy)| veas @dded)dronwipe at(rears fgmperatgg)to a
5  solution of 4-bromobenzenamine (0.407 mol) in EtsN (70 ml) and CH,Cl, (700 ml) and

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 (MgSQ,), filtered, and the solvent was evaporated. The residue was crystallized

from diethy] ether. The residue (119.67 g) was taken up in CH,Cl, and washed with

10  HCI IN. The organic layer was dried (MgSOQs), filtered, and the solvent was

evaporated. Yield: 107.67 g of intermediate 4 (87 %).

b) Preparation of intermediate 5

Br
=
N Cl

15  The reaction was carried out twice. POCl; (1.225 mol) was added dropwise at 10°C to
DMF (0.525 mol). Then intermediate 4 (0.175 mol) was added at room temperature.
The mixture was stirred overnight at 80°C, poured out on ice and extracted with
CH,Cl,. The organic layer was dried (MgSQs), filtered, and the solvent was
evaporated. The product was used without further purification. Yield: 77.62 g of

20 intermediate 5 (67 %).

c) Preparation of intermediate 6

Br
=
N O

|
CH,

A mixture of intermediate 5 (0.233 mol) in CH;ONa 30 % in CH30H (222.32 ml) and
25 CH;0H (776 ml) was stirred and refluxed overnight, then poured out on ice and

extracted with CH,Cl,. The organic layer was separated, dried (MgSQs), filtered and

the solvent was evaporated. The residue was purified by column chromatography over

silica gel (eluent: CH,Cly/cyclohexane 20/80 and then 100/0; 20-45 pm). The pure

fractions were collected and the solvent was evaporated. Yield: 25 g of intermediate 6
30 (33 %).



The conversion of the hydroxy radical into the nmesylate or tosylate ester
radi cal can be 20 effected for exanple by treatnent of conpound (11b I)
with respectively nethanesul phonyl chloride or p-toluenesul phonyl chloride
in the presence of a base such as triethylam ne and in a suitable sol vent
such as diyghh@reses hane. The internedi ate conpound of f@Fbhédsieds 1N which
R3 is arylnmethyl or net-nethyl, 25 regzesent ed by forrrul a (lva) belowin
which R3a is aryl or Het, may be prepa d by reacting a conpound of fornula
(X) with a compound of formula (XlI) in accordance wth reaction Schene 6
bel ow. WO 20071014885 PCl1l/ EP20061064656 -28 Schenme 6 g + Rh -CHO H. -- CH

- (CR3Ha2) q 3yPrébabion lof Midrfeih@,7°0. 0. R 2 H (X) (XI') (Na) The reaction of the
conmpound of formura (X)W th the conpound of fornula (XI) is generally

ef fected usjng m clyangbor ohydride in the presence of an acid such as 5
acetic acid, i b e sol vent such as nethanol. Alternatively the
internmedi ate © 0 mul a (1V) can be prepared by reacting a
conmpound of forul aN(XI(Il) W th a conpound of fornmula (XITI) in accordance
with Schenme 7 below X81,Schenme 7 L_(CH2)g_CO 01 R8 + R3-NH2

H N (CH2 XI | f | X)) i
the sbove <epmieRoriemddtid (e modl ARbmgra e GRS Py rR e "
reacti on i sdigpameylp¢rbyidefd.bg) md:@ln(ltoﬂml})wesﬁmed aod reflubedsfor 4 hohr. X3COpot assi um

car bonatse 0fg %%m&%ﬁ%&m ak Qame{ee%ﬁm@fm ane Bf '1§ve§%yent such as
15 acetonitrile, N net hyl pyrroli .
separated, dr1ed (NPéSO‘;) fi tered and the solvent was evaporated Yleld 12. 2 g of

intermediate 7 (98 %).

Example A3
10  Preparation of intermediate 8

Z
N Cl H
-~ N\
Br

T

A mixture of intermediate " "N “a ™~ 6-bromo-3-(bromo-phenyl-methyl)-2-

chloro-quinoline (prepared in an analogous manner to A2.d) (0.0036 mol),

N, N-dimethyl-N’-(phenylmethyl)-1,2-ethanediamine (0.0036 mol) and K,CO; (0.0036
15 mol) in CH;CN (20 ml) was stirred at 80°C for 12 hours. The solvent was evaporated.

The mixture was extracted with CH,Cl,/H,0. The organic layer was separated, dried

(MgSQ,), filtered, and the solvent was evaporated. The residue (2.3 g) was purified by
column chromatography over silica gel (eluent: CH,CL/CH30H 98/2; 70-200 um). The
desired fraction was collected and the solvent was evaporated. Yield: 0.4 g of

20  intermediate 8.

Example A4
a) Preparation of intermediate 9

Br N
=
N

?
CH,



Conpound of forrmula (la) in which R2 is pyrrolidino, represented by formul a
(Ta4) below, may be prepared by reacting a conpound of forrmula (XIV) in
which Rea is halo, for exanple chloro, with pyrrolidine in accordance with
Schenme 8 below. 20 Scheme 8 1 F (R) PR R 6 +pyolidine (R)P R 2 R(CH2) ~
NR3 H~Z (XI'V) (la4) The starting materi a (xX1v
may be pr‘ggg?dgﬁsﬁ’ an anal ogous manner 5 25 t hat deiﬁ%zg&ﬂ?@d{s he
preparation of compounds of fornula (I')3 as shown in Schenme 1. Conpounds of
formula (1) in which RL is halo for exanple bronp, nmay be converted into
correspondi ng conpounds of formula (1) in which RL is alkyl, for exanple

met hyl , V\Dﬁ%?t{]{%]&%&%o%%’ 5&31‘3 4191%%86 m@ﬁ?n@ﬂﬁi\%@o"ﬁgﬁ f?ﬁt( 0 ) presence

appropriate latin ent su
of Pd( PPh3)2} Gﬁs LD sl wes giredrind & ?J@Fie %Verragluemlr%ﬁroqt ino fQepfloxyet hane
(DMVE). Sim éxanabtyd GAMTHLTS Tok ofganitubyrr (ad sdparavdd] aiedRMdSO, i dllrred@nd exanpl e

brono nay ert d|n GQLLe Mo formula (1) in which
R 1s pyri d@? atpanane;a ﬁesi‘f)gzpisgg) ‘éi?g‘%éb‘ &E?llﬁ%luﬁmyl )-pyridine in

t he pr esﬁenc@rﬂuﬁat%f@ﬂmﬂf)ensﬂlemgﬁl éﬁlm@&@dﬁ‘pyabhwdc 4068k pdName The a sui t abl e
sol vent suCfsfg %onmgc&l%ﬁ@‘éﬂgﬁlegt)lvfeﬂr\ﬁgé|e§‘1]fo}-£éd CRRIPG sRYgpared in an
anal ogous nanner _to descri above for 't he conmpounds of fornula (la).
10 Conpoundétegnedighe fu| a (la) or formula (Ib) may be converted into their
corresponding N-oxides in conventional nanner for exanple by treatment wth
3-chl or oper Z b d in.a i tabl e solvent such dichl oronethane. 15 It

i s evident 15 4 %&ﬁ%andlnthefollowngreactlons, t he
reaction products isolated fromthe reaction nediumand, if
necessary, further %accordi ng

Br

10 ci
nBuLi 1.6M (0.03 mol) was added dropwise at a temperature between —20°C and
-10°C to a solution of 2,2,6,6-tetramethylpiperidine (0.03 mol) in THF (90 ml) under
N; flow. The mixture was stirred at —20°C for 20 minutes, then cooled to —70°C. A
solution of intermediate 9 (0.025 mol) in THF (39.6 ml) was added dropwise. The

15  mixture was stirred at —70°C for 1 hour. A solution of 2-fluorobenzaldehyde (0.03 mol)
in THF (11.1 ml) was added dropwise. The mixture was stirred at —70°C for 3 hours
and 30 minutes, then brought to room temperature, stirred at room temperature i
overnight, poured out into H,O and extracted with EtOAc. The organic layer was \
washed with saturated NaCl, dried (MgSQys), filtered and the solvent was evaporated.

20  Yield: 9.96 g. This fraction was purified by column chromatography over silica gel
(eluent gradient: cyclohexane/CH,Cl; 50/50 to 100/0; 15-40 pm). Two fractions were
collected and the solvent was evaporated. Yield: 2.52 g of fraction A and 0.75 g of
fraction 2. A third fraction was obtained by washing the column with CH;OH. The
solvent was evaporated. Yield: 4.10 g of intermediate 34 (45 %).

25



to met hodol ogi es generally known in the art, such as extraction,
crystallization and chromatography. It is further evident that reaction
products that exist in nore than one enantioneric form may be isol ated
fromtheir mxture by known techniques, in 20 particul ar preparative
chromato h as preparative HPLC. Typically, Formul a
(la) or gg?%ﬂ%gh%#%) may be separ ated é to their isoneric or%éwa;

foll owing exanples illustrate the pres i nvention wi thout being Ilnlted
thereto. 25 Experinental Part Fbreinafter, "DMVE" is defined as

1, 2-di met hoxyet hane, "NBS' is defined as N bronosuccinimde, "DVF" is
defined as N-di pet hyl f ormam de, "THF" is defined as tetrahydrofuran,

"Dl PE" is ég?gﬁ%&ggs di i sopropyl ether, "BTEAC' is defined as 30
benzyl t ri et Preapistion ofintermediatad0 "EDCi " s defined as

1-(3- dlnethylanlnopro - 3- ethylcarbodllnlde HO, "HOBT" is defined as

1- hydroxybenztriazol el "IN AD" is defined as diisopropylazodi carboxylate and
"pol yner| ab NCO' ffned as methylisocyanate pol ystyrene. 35 CVO

2007/ 014885CWCTLEP2Q06/064656 -30 A. Preparation of the internedi ate
conpounds Ex3 e A a) Preparation of internediate I OOHBr N 5 A

m xture of 5-bxged:|4h] ndol e-2,3-dione (0.066 nol) in NaCH 3N (150 m ) was
stirred at 80C for-§0 ﬁinutes t hen brought to room tenperature.

1, 3- di phenyOC (337 opawesn added slosty #S°§ BRI anlhddter hemplesetaddidionas heat ed

to 80C %VeW‘t&gﬁfeth&ib%@nylﬁﬁﬁieﬁ%r%aﬁﬁie% Bbﬁ%o%%é@'ﬁ'd@ed’%@nﬁ&@e'%sac' d. The

precipitate was frltered % % gIISO ropyl, ether and
dried. Vi elstrred 8t §)°Govemi leba?l@ jtoraemdgmpegfuig)an P%‘B'S 8% Bricof

i nt er medi at®OAc was added. The mixture was stirred for 1 hour, while ice was added and then
extracted with EtOAc. The organic layer was separated, washed with H,0, dried
(MgSO0,), filtered and the solvent was evaporated. Yield: 182.2 g of intermediate 10.

10
b) Preparation of intermediate 11

A mixture of intermediate 10 (0.0112 mol), phenylboronic acid (0.034 mol), Pd(PPh;),
(0.0011 mol) and Na;CO; 2M (0.056 mol) in DME (50 ml) was stirred at 90°C, poured

15  out into H2O and extracted with CH,Cl,. The organic layer was separated, dried
(MgSQ,), filtered, and the solvent was evaporated. The residue (5 g) was crystallized
from DIPE. The precipitate was filtered off and dried. Yield: 1 g (29 %). This fraction
was purified by column chromatography over silica gel (eluent: cyclohexane/EtOAc
90/10; 15-0 um). The pure fractions were collected and the solvent was evaporated.

20  Yield: 2 g of intermediate 11 (58 %).



Br ~N A mxture of internediate 1 (15 g) in di phenylether (150 nm) was
stirred at 300C overnight. The resulting m xture was purified by colum
chromat ography over silica 15 gel (eluent: cycl ohexane: 100). The pure
fractions were collected and the solvent was evaporated. Yield: 3.0 g of

i nt er nedi wio20®/(12885 c) Preparation of internediate 3 Bpct/Br2obb/ocd€s6A m Xt ure
of internediate 2 (0.0027 nol), 1-bronms2"5-pyrrolidinedione (0.0027 nol)
and di benzoyl peroxide (0.00005 nmol) in CCl4 (10 m) was stirred and refl uxed
for 1 hour, then poured out into H20O and extracted with CH2C12. The organic
| ayer was separated, dried (MgSO4), filtered, and the sol vent was

evapor at ed. ¢)\Brepagation of ingérmediateci?edi ate 3 (80 % . 25 WD 20071014885

PCT/ EP2006/ 064656 -3 Exanpl e A2 a) Preparation of internmediate 4 Br
Benzene propanoyl chl @ (0.488 nol) was added dropw se at room
tenperature to a 5 sobgtion of 4-bronobenzenam ne (0.407 nol) in Et3N (70
m) and CH2¢E2 (700 m)land the mixture was stirred at roomtenperature
overni ght. The T Uy walr poured out into water and concentrated N 140H,
and extracted The organic layer was dried (MgSO4), filtered,
and t he sol vent wasNeva at ed. The residue was crystallized fromdiethyl
ether. The residue (11958479) was taken up in CI—|2C12 and washed wth 10 HC
IN. The organic |ayer was_ dri filt and the sol vent was
evapor at ed. Avpigiuge gfﬂ@*?“mdl%jeé? (&? ﬂgﬂl\ég %ﬁ?‘%ﬁ@% W o) B Preparation of

i nt er medi at §2%ichBsrodthane\(50 ml) was stirred and refluxed far 3 hours, poured out into H,O

5  and extracted with CH,Cl,. The organic layer was separated, dried (MgSQ,), filtered,
and the solvent was evaporated. Yield: 3.6 g of intermediate 12.

Example A6
a) Preparation of intermediate 13

s
O
10 O

LiOH, H,0 (0.0035 mol) was added to a mixture of final compound 146 (prepared
according to B1.a) (0.0018 mol) in THF (10 ml) and H,O (10 ml). The mixture was
stirred at 60°C overnight. THF was evaporated. HCI 3N was added. The precipitate was
filtered off and dried. Yield: 1 g of intermediate 13 (100 %).

15
b) Preparation of intermediate 14

(-
Br O SN WOH

Y cngo
N

I
CH,
Intermediate 14 was prepared in an analogous manner to intermediate 13 but starting
from final compound 131 (prepared according to B2.a) Yield: intermediate 14 (86 %).
20



N C1 15 The reaction was carried out tw ce. POC13 (1.225 nol) was added
dropwi se at 10Cto DM (0.525 nol). Then internediate 4 (0.175 nol) was
added at roomtenperature. The m xture was stirred overnight at 80C, poured
out on ice and extracted with CH2Cl12. The organic |layer was dried (MjSO4),
filtered, WOR90/Ne8850l vent was evaporated. The product PGHEPuSEEh4gdH6t hout
further purification. Yield: 77.62 g 03620 internediate 5 (67 %9. c)
Preparation of internediate 6 Br \ \ \ NOCH3 A mxture of internedi ate
5 (0.233 noll in CH3ONa 30 %in CH3OH (222.32 m) and 25 CH30H (776 m) was
stirred and refI uxed over ni ght, then poured out on ice and extracted with
gipe diaga filtered and the
sol vent was evaporate Sidye was purified by col um chromat ography
over silica gel (elug 2/cc| ohexane 20/ 80 and then 100/0; 20- 45 n.
The pure fractions wers
g of inter V\D 2007/ 014885 PCTI EP2006/ 064656 - 32- d)
Prepar ati on of ~ i e Br NO CH3 A nmxture of internediate 6
(0.03 mol), 1-h 2 spyrrigl i gignedi one (0.03 nol) and di benzoyl per oxi de
(0.1 g) in CCl4 (100 m? wasjfstirred and refluxed for 1 hour. K2COB3 5 10 %
was added and the m xtuce, wa® extracted with CH2Cl 2. The organic | ayer was

ig?gr gt g? RN %u{%%%i%yn%%h%g (apr%pa(rje anorﬁ%'gtg ﬁﬁc‘j"a)soo%\ée}gﬁf e%;[ded' Yiel d:
LiOH, H,0 (0.0026 mol) in THF (8 ml) and H,O (2 ml) was stirred at room
5  temperature for 12 hours, then stirred at 60°C for 12 hours, poured out into H,O.
HCI 5N was added till pH was set to 5. The mixture was extracted with CH,Cl,. The
organic layer was separated, dried (MgSQys), filtered, and the solvent was evaporated.
Yield: 0.45 g of intermediate 15 (97 %).

10  d) Preparation of intermediate 16

ot

A mixture of final compound 137 (prepared according to B2.b) (0.0069 mol) and
LiOH, H,0 (0.0143 mol) in THF (20 ml) and H,O (20 ml) was stirred at room
temperature for 12 hours, then stirred at 60°C for 24 hours. THF was evaporated. The

15  residue was taken up in HyO/HCI 3N. The mixture was extracted with CH,Cl,. The
organic layer was separated, dried (MgS8Qs), filtered, and the solvent was evaporated.
Yield: 3 g of intermediate 16 (56 %).

e) Preparation of intermediate 17

20
A mixture of final compound 150 (prepared according to B1.b) (0.0007 mol) and

LiOH, H,0 (0.0023 mol) in THF (10 ml) and H,O (10 ml) was stirred at room



Exanpl e A3 10 Preparation of internediate 8 Br N CL 11 NI~ Br A m xture of
i nternmedi ate Cl 6-brono- 3-(brono-phenyl - net hyl )-2- chl oro-qui noli ne
(prepared in an anal ogous manner to A2.d) (0.0036 nol),

N, N- di et hyl - N - (phenyl net hyl ) - 1, 2- et hanedi am ne (0.0036 nol) and K2C03
(0.0036 1womb)oiugssCH3ICN (20 m) was stared at 80C for p¢2ehsgssess6sEhe sol vent
was evaporated. The m xture was extrac{ed with CH2Cl12/ H20. The organic

| ayer was separated, dried (MySO), filtered, and the sol vent was
evaporated. The residue (2.3 g) was purified by colum chronmatography over
silica gel (eluent: CH2ClI 2/ CFI 30H 98/2; 70-200 m. The desired fraction was
coI | ect ed arshpetraturs ddrviriouwasowestbqn ired EH0. NCEIN wab added. Thie @kturatvas medi at e 8.

npl e A4 j [ ' 4 14885
oo Ers00a/ g%‘%@%{hg@{%ﬂ%n% okaflc %’r ety 6"80%{]%%6)/\%%%%04“86 mot) in
CH30Na 30% @ip-seentavaszgapirgted. aﬁwlmmf(lnmnqﬂ@te Was stirred and refl uxed
overni ght, poured out into H20 and extracted with CH2Cl2. The organic | ayer

was sepa at% drled M |tered and the solvent was evaporated. The
resi due % I —ﬂﬂ—g@—%fy& colum 5 chronmat ogr aphy over silica gel

(eluent: CHzC Z/ cycl ohgxale §0; 15-35 m. The desired fraction was

col l ected and the sol ve eMaporated. Yield: 7.5 g of internediate 9.

b) Preparat il\p\n of inter
AN

N
? Na

A mixture of final compound 151 (prepared according to B2.d) (0.0038 mol) and
LiOH, H,0 (0.0077 mol) in H>O (20 ml) and THF (20 ml) was stirred at room
temperature for 4 days. H>O and EtOAc were added. NaOH 3N was added. The organic

10 layer was washed with saturated NaCl, dried (MgSQ,), filtered and the solvent was
evaporated. Yield: 1.6 g of intermediate 18 (90 %).

g) Preparation of intermediate 37

&

NG~

15 A mixture of final compound 130 (prepared according to B2.h) (0.0015 mol) and
LiOH, H»0 (0.0045 mol) in THF (8 ml) and H,O (8 ml) was stirred at 65°C for 24
hours, then cooled to room temperature. HCI 3N was added. The mixture was
evaporated till dryness. Yield: 0.85 g of intermediate 37 (100 %).



F Br OH N O 10 CH3 nBuLi 1.6M (0.03 not) was added dropwi se at a
tenperature between -20C and -10C to a solution of

2,2,6,6-tetramet hyl pi peridine (0.03 not) in THE (90 m ) under N2 flow. The
m xture was stirred at -20C for 20 m nutes, then cooled to -70C. A solution
of 1nterngdiasgiss§0. 025 not) in THE (39.6 m) was addegrdpRiies&s The 15

m xture was stirred at -70C for 1 hour.,eA solution of 2-fluorobenzal dehyde
(0.03 not) in THE (11.1 m) was added "dropwi se. The m xture was stirred at
-70C for 3 hours and 30 m nutes, then brought to roomtenperature, stirred
at roomtenperature overnight, poured out into H20 and extracted with

Et OAc. The Bxg@it 87| ayer was washed with saturated NaCl, dried (MgSH),
filtered anch;e olvntwai vaporated. 20 Yield: 9.96 g. This fraction was
purified by?cortig %@gqp@s over silica gel (eluent gradient:

cycl ohexane/ CH2C12 50/ % D 100/ 0; 15-40 pnm). Two fractions were collected
and the solvent was evapgrated. Yield: 2.52 g of fraction A and 0.75 g of
fraction 2. NA third fraction was obtai ned by washing the colum w th CH3OH
The sol vent Swas-ayaperated. Yield: 4.10 g of internediate 34 (45 % . 25 WO
2007/ 014885 PCT. 006 064656 -34- Exanple AS a) Preparation of

internedi ate 10 POC13 (327 m) was added slowy at 5C to DVF (120
m). After conplete addi Hi 5 N-(4- et hyl phenyl ) benzenepr opanam de (0.501
nol ) was added. The m xture was stirred at 80C overnight, then brought to
room t enper Atmiktrasidineanediade 6 (prepared weordirgtt@AC . o) 0Gtbdacl) addh€@u@Nxt ur e was

stirred §or (OI.OZQ%HI) m%'[{/ﬂp?ﬁ 1) WRSHAMH S RAGkT6M 6 hours, then cooled to room

temperature and poured out into ice water. The precipitate was filtered, taken up in

H,O/ethylene diamine and extracted with CH,Cl,. The organic layer was washed with

satured NaCl, dried (MgSO,), filtered, and the solvent was evaporated. The mixture

was filtered over silica gel (eluent: CH,Cl,). The filtrate was evaporated till dryness.
10  Yield: 1.1 g of intermediate 19 (53 %).

b) Preparation of intermediate 20

\ Br
=
N (0]

CH,
A mixture of intermediate 19 (0.0066 mol), NBS (0.0066 mol) and dibenzoylperoxide
15 (0.0003 mol) in 1,2-dichloroethane (30ml) was stirred at 80°C for 3 hours, then cooled
to room temperature. H,O and CH,Cl, were added. The organic layer was washed with
H,0, dried (MgSO0,), filtered and the solvent was evaporated. The residue (3.5 g) was
purified by column chromatography over silica gel (eluent: cyclohexane/EtOAc 92/8,;

15-40 um). The pure fractions were collected and the solvent was evaporated. Yield:
20 1.9 g of intermediate 20 (81 %).

Example A8
a) Preparation of intermediate 21

N
doa L
N o cH

25 A mixture of 2-quinolinecarboxaldehyde (0.0019 mol), ethyl ester glycine
hydrochloride (0.002 mol) and NaBH;CN (0.0028 mol) in CH30H (1 ml) and




extracted with Et OAc. The organic | ayer was separated, washed with H20
dried (MgSOM), filtered and the solvent was evaporated. Yield: 182.2 g of
intermediate 10. 10 b) Preparation of internediate 11 CH3 A m xture of
internedi ate 10 (0.0112 nol), phenyl boronic acid (0.034 nol), Pd(PPh3)4
(0.0011 nwlo)20emdsdy82CaB8 2M (0. 056 nol) in DVE (50 m) peseslbdisecssat 90C,
poured 15 out into H20 and extract ed th CH2Cl 2. The organic | ayer was
separated, dried (MgSO™), filtered, t he sol vent was evaporated. The
residue (5 g) was crystallized from DI PE. The precipitate was filtered off
and dried. Yield: I g (29 %9. This fraction was purified by colum

chr omat ogr aghmwm(zs hil) Wi gitled @EloufNtmpayintedBeX A0es, oo ouMd 8,0 15-0 m) .

2'g of it P RCRRd ik pERERn e 0 BB B e 2 oo
g of inte C

Pr epar at i ondnigfd (MgSé}mé'dlheadeanﬂzhezmvem\wasﬂempomtﬂdelefresidueems&nlmﬁbébyi1 (0.0088

mol ) and NB&lﬁrQn Qﬂ%ﬁlafﬁg}%}hy Bver%lh%a gélqblh&{toéﬁft%gﬂ@éﬁ/ﬁi}%m@’@%/zﬁ%i sed _and

refl uxed for hour s éxtrac CHZOZ The
or gani ¢ 1 ay#t “%5%%%1‘8{1%%@3&9 %’&Pd@%ﬁw,"eﬂ‘i wasgvapprateg geldn b7 gfifvent was
evapor at ed. indrabdlate2163D%)f i nternedi ate 12. Exanple A6 a) Preparation of

intermediate 13 9-- 1 Br IN N 10 O LiOH, H20 (0.0035 nol) was added to a
m xture of final compound 146 (prepared according to Bl.a) (0.0018 nol) in

THE (10 M)b)@lap;m&&@fmmgfh_aﬁﬂ m xture was
N\/lko/\

S

Z
N

10  Sodium cyanoborohydride (0.0334 mol) was added portion wise to a mixture of
5-quinolinecarboxaldehyde (0.0223 mol), glycine ethyl ester hydrochloride (0.0245
mol) and acetic acid (0.5 ml) in methanol (80 ml) at 0°C. The mixture was stirred for 4
hours at room temperature then poured into K,CO; 10 % and extracted with CH,Cl,.
The organic layer was dried over magnesium sulfate, filtered, and the solvent was

15  evaporated. The residue was purified by column chromatography over silica gel
(eluent: CH>CL,/MeOH/NH40H: 97.5/2.5/0.1). The pure fractions were collected and
the solvent was evaporated. Yield: 2.3 g of intermediate 27 (43 %).

Example A9
20  a) Preparation of intermediate 22

nBuLi 1.6M in hexane (0.0103 mol) was added at —70°C to a solution of
3-bromopyridine (0.0103 mol) in diethyl ether (20 ml) under N, flow. The mixture was
brought to —45°C, then cooled again to -70°C. A solution of 2-phenyl-3-quinoline-

25  carboxaldehyde (0.0008 mol) in THF (20 ml) was added. The mixture was stirred from
—~70°C to room temperature for 2 hours. H,O was added. The mixture was extracted
with EtOAc. The organic layer was washed with saturated NaCl, dried (MgSQ.),
filtered and the solvent was evaporated. The residue was taken up in diethyl ether. The



stirred at 60C overnight. THE was evaporated. HC 3N was added. The
precipitate was filtered off and dried. Yield: | g of internediate 13 (1 DO
%9 . 15 b) Preparation of internediate 14 Br N /OH CH3 0 N O CH3
Internedi ate 14 was prepared in an anal ogous manner to internediate 13 but
starting woresdikgagl conpound 131 (prepared accordi ng pO@r/Beodosydse! d:
intermediate 14 (86 %. 20 WO 2007/014{@85 PCTI EP2006/ 064656 -36- «¢)
Preparation of internediate 15\ \ N~ OH NOCH3 OA mxture of final
conpound 145 (prepared according to B2.c) (0.0008 nol) and LiOH HO
(0.0026 nmol) in THE (8 nil) and H20 (2 m ) was stirred at room5 tenperature
for 12 hourgixnirdenas Filtkred Sfashéd mﬁdi‘emyl diBerdfied RBOPE An@dttvabud OritldO.  HCLSN
was added t :l Htvvas sg Zegtoﬁg The m xture was extracted with CH2C 2. The
or gani ¢ Iay% én%rgﬁé}?et @ ed (MySO4), filtered, and the sol vent was
evaporated. Yield: 0.45 g of internediate 15 (97 % . 10 d) Preparation of

i nt er medi atg ﬂr@para%i’gﬂof}ntg‘fne\ﬁa}eﬁ [ LtOH NO

HBr
5
A mixture of intermediate 22 (0.0046 mol) in PBr; (3 ml) and toluene (45 ml) was
stirred and refluxed for 1 hour and 30 minutes, then cooled to room temperature. The
precipitate was filtered, washed with diethyl ether and dried at 60°C under vacuo.
Yield: 2.4 g of intermediate 23 (>100 %) (melting point: 161°C).
10

Example A10
a) Preparation of intermediate 24

\
N
H

A mixture of intermediate 5 (prepared according to A2.b) (0.009 mol) in HCI1 (6N) (50

15  ml) was stirred and refluxed overnight. The precipitate was filtered, washed with H,0,
then with DIPE and dried. Yield: 2.8 g of intermediate 24.

b) Preparation of intermediate 25

()
oo

20 A mixture of intermediate 24 (0.0089 mol), ICH; (0.026 mol) and BTEAC
(0.0044 mol) in NaOH (40 ml) and THF (30 ml) was stirred at room temperature
overnight. H»>O was added. The mixture was extracted with EtOAc. The organic layer




CH3 O A m xture of final conpound 137 (prepared according to B2.b) (0.0069
nol) and LiOH, H20 (0.0143 nol) in THE (20 m) and H20 (20 in]) was stirred
at room tenperature for 12 hours, then stirred at 60C for 24 hours. THE was
evaporated. The 15 residue was taken up in H20/HCL13N. The m xture was
extract edweibdro@dg92. The organic |ayer was separ at edpclEpR6k/dsM3SO4) |
filtered, and the sol vent was evaporat_qg_. Yield: 3 g of internediate 16 (56
% . e) Preparation of internediate 17 ~1 CH3 9 NOH a N 200 A mxture
of final compound 150 (prepared according to B I .b) (0.0007 nol) and Li OH,
H20 (0.0023 nol) in THE (10 m) and H20 (10 m) was stirred at room WO
2007/ 014885y RGEHERROWE1AONESO,), fiflded QB HeabNER Walevirited! Bield@ U ek out into
H2O. HCI 3N vvas%cfld[d(igl gTJéS m xture was extracted with CH2Cl12. The organic
| ayer was sBIHPSHUG2 41 %% (Mysos), filtered, and the sol vent was
evaporated. Yield: 0.3 g of internediate 17. 5 f) Preparation of
i nt er medi atﬁ%@%n\ﬁ}n% EHIgN O CH3 O Na A mi xture of final conpound 151
(prepared accordrng to e 0.0038 nol) and LiOH H20 (0.0077 nol) in H20
(20 mM) and THE (20 as stirred at room tenperature for 4 days. H20 and
Et OAc were added. NaOH 3N was added. The organic 10 | ayer was washed with
sat ur at ed NSCI,

T

filtered and the sol vent was

A mixture of intermediate 25 (0.0043 mol) and NBS (0.0048 mol) in 1,2-dichloro-
ethane (25 ml) was stirred and refluxed for 3 hours, poured out into H,O. The organic
layer was separated, dried (MgSQ,), filtered, and the solvent was evaporated.
Yield: 2 g of intermediate 26.

10

Exampile All
a) Preparation of intermediate 28

C
s

Phenol (0.066 mol) was added portion wise to a mixture of NaH 60 % (0.069 mol) in

15  1,4-dioxane (200 ml) and DMF (80 ml) then intermediate 5 (prepared according to
A2.b) (0.033 mol) was added and the suspension was heated under reflux for 20 hours.
The mixture was cooled and poured into K,CO3 10% and extracted with CH,Cly. The
organic layer was dried over magnesium sulfate, filtered, and the solvent was

evaporated. The residue was purified by column chromatography over silica gel
20  (eluent: cyclohexane/CH;Cl,: 70/30). The pure fractions were collected and the solvent
was evaporated. Yield: 7.3 g of intermediate 28 (57%) (melting point: 111°C).



evaporated. Yield: 1.6 g of internediate 18 (90 % . g) Preparation of
intermediate 37 \ \ NLIOH N/ O 15 A m xture of final conmpound 130
(prepared according to B2.h) (0.0015 nol) and LiOH, H20 (0.0045 nol) in THE
(8 M) and H2O (8 nil) was stirred at 65C for 24 hours, then cooled to room
t enper at uyg 200mgtaggN Was added. The m xture was evaporg@ebrbislobscds Yness.
Yield: 0.85 g of internmediate 37 (100 9. WD 20071014885 PCTI EP2006/ 064656
-38- Exanple A7 a) Preparation of interfrediate 19 N, N O CH3 A mixture of
internediate 6 (prepared according to A2.c) (0.0076 nol) and CuCN 5 (0.028
mol) in DMF (25 m) was stirred and refluxed for 16 hours, then cooled to
room tenpey)Prdpafation df RHmedaeyYd i nto ice water. The precipitate was
filtered, taken up in 120/ et hyl ene di ami ne and extracted with CH2C12. The
organic Iayer was wasg with satured NaCl, dried (MgSO™4), filtered, and

t he sol vent was evaporafed. The m xture was filtered over silica gel
(eluent: C12) . iltrate was evaporated till dryness. 10 Yield: 1.1 g
of i nternmed atg ®:. b) Preparation of internediate 20/ N Br N O
CH3

A mixture of intermediate 28 (0.0026 mol), NBS (0.0028 mol) and dibenzoylperoxide

(0.00005 mol) was stirred at 80°C for 3 hours, poured out into H,O and extracted with
5 CH)Cl. The organic layer was separated, dried (MgSQy,), filtered, and the solvent was

evaporated. Yield: 1.3 g of intermediate 29 (100 %) (melting point: 110°C).

Example A12
Preparation of intermediate 30

H 5

10
A mixture of 3,5-difluorobenzylamine (4.2 mmol), ethylchloroacetate (4.2 mmol) and

potassium carbonate (4.2 mmol) in acetonitrile (7 ml) was stirred at 80°C for 18 hours.
The mixture was cooled and poured into water and extracted with CH,Cl,. The organic
layer was dried over magnesium sulfate, filtered, and the solvent was evaporated.

15  Yield: 0.58 g of intermediate 30 (60 %).

Example A13
a) Preparation of intermediate 31

c1‘
T AN

P

N

20 A mixture of 4-bromoaniline (0.011 mol), benzylmalonic acid (0.011 mol) and

phosphorous oxychloride (10 ml) was heated for 5 hours at 80°C then evaporated till
dryness. The residue was taken up in water and CH,Cl,, basified, extracted with
CH,Cl,, dried over magnesium sulfate, filtered and the solvent was evaporated. Yield:
2.48 g of intermediate 31 (62 %).




A mxture of internediate 19 (0.0066 nol), NBS (0.0066 nol) and
di benzoyl peroxide 15 (0.0003 nol) in 1,2-dichloroethane (30rnl) was stirred
at 80C for 3 hours, then cooled to roomtenperature. H2O and CH2Cl2 were
added. The organic | ayer was washed with H20, dried (MgSO™4), filtered and
the sol vewb u@mifgaporated. The residue (3.5 g) was pprd £k /daYssg 0l um
chromat ography over silica gel (eluent;,.cyclohexane/ EtQAc 92/8; 15-40 pm).
The pure fractions were collected and t%e sol vent was evaporated. Yield: 20
1.9 g of internediate 20 (81 % . Exanple A8 a) Preparation of internediate
21 H ONNyv O'C113 25 A mi xture of 2-quinolinecarboxal dehyde (0.0019
nol ), ethyl ester glycine hydrochloride (0.002 nol) and NaBH3CN (0.0028
mol) in CHSIB ( ang W 014885 PCT/ EP2006/ 064656 -39 CH3COOH (20
m) was stirVred—at—fic re for 3 hours, poured out into H2O and
K2C33 10 % and extragq

dried (MgSO4),
purified by colu Ich omat ogr aphy over silica gel (eluent

CH2C12/ CH3CHY 1 8/2/0.1; 155 40 m. Two fractions were collected and
t he sol vent ograted. Yield: 1.7 g of internmediate 21 (37 % . b)
Preparati on of pdiate 27 HO N_ X ~w "' 000"CH3 N 10 Sodi um
cyanobor ohydri de (0. 03$ﬂ me]) was added portlon wise to a m xture of

5- qU|noI|necarboxaIdehyde (0.0223 nol), glycine ethyl ester hydrochloride

(0,0245 no|) and cetic a t han 8 t 0C. The
m xture was’ SHFPFe “FtS’FmeZih %‘hghéo Oﬁtmrql%%‘m Spgﬁﬁb?lﬁ ﬂ’f‘é &Qgh?“ﬁgﬁq)gd into K2C03
10 % and exd.0dahel) imMeHGKROEAted under reflux for 3 hours then cooled to room

temperature and poured into ice/water. The precipitate was filtered off, dried and

purified by column chromatography over silica gel (eluent: cyclohexane/CH,Cl,:
70/30). The pure fractions were collected and the solvent was evaporated. Yield: 1.6 g
of intermediate 32 (40%).

10
¢) Preparation of intermediate 33

A mixture of intermediate 32 (0.0053 mol), NBS (0.0053 mol) and dibenzoylperoxide ‘

(0.0002 mol) in trifluorotoluene (31 ml) was stirred at 80°C for S hours, then cooled to 1\
15  room temperature. H;O and CH,Cl, were added. The organic layer was washed with “

H;0, dried (MgSQ.), filtered and the solvent was evaporated. The residue (2.68 g) was

crystallized from diethyl ether. The precipitate was filtered off and dried. Yield: 2.4 g

of intermediate 33 (85 %) (melting point: 117°C).



The organic | ayer was dried over magnesium sul fate, filtered, and the

sol vent was 15 evaporated. The residue was purified by colum chromat ography
over silica gel (eluent: CH2C12/ MeOH NHAOH. 97.5/2.5/0.1). The pure
fractions were collected and the solvent was evaporated. Yield: 2.3 g of

i nter mediwbeo@hi4sds % . Exanple A9 20 a) Preparation ofch/pRbRidRMsate 22 Z\
OH N nBuLi 1.6Min hexane (0.0103 m)l) was added at -70C to a solution of
3-bronopyridine (0.0103 nol) in diet hy'I4 ether (20 nml) under N2 flow. The

m xture was brought to -45C, then cooled again to --70C. A solution of

2- phenyl - 3- qui nol i ne 25 car boxal dehyde (0.0008 nol) in THE (20 ml) was
added. The miaxt mzwas stirred from -70C to roomtenperature for 2 hours.
H2O was adde_g ) o XL Ul yas extracted with EtOAc. The organic |ayer was
washed wi t WsARHFROBGREERECEEed (MySOM), filtered and the sol vent was
evapor at ed. The re Ne was taken up in diethyl ether. The WO 2007/ 014885
PCTI EP20061064656 O m xture was filtered, washed with diethyl ether and
dried at 50C underova uo. Yield: 2.1 g of i nt er medi ate 22 (79 %9. b)
Preparation of i frediate 23 : N\ Br .1413r NI 5 A m xture of

i nt er medi ate D- 0046 nol) in PBr3 (3 m) and toluene (45 m) was stirred
ho@H and 30 m nutes, then cooled to roomtenperature. The
d, washed with diethyl ether and dried at 60C under
intermediate 23 (>100 %9 (nmelting point: 161 C). 10

nBuLi 1.6M in hexane (0.0257 mol) was added at —70°C to a solution of benzofuran
5  (0.0257 mol) in THF (30 ml) under N, flow. The mixture was stirred at —70°C for 3

hours. A solution of 2-phenyl-quinoline-3-carbaldehyde (prepared according to the
teachings in US Pat.Appl.publ. (2004) 2004009976 of which the content is included
herein) (0.0129 mol) in THF (30 ml) was added. The mixture was stirred at —70°C for 3
hours, then poured out on ice at —20°C and extracted with EtOAc. The organic layer

10  was washed with a saturated aqueous NaCl solution, dried (MgSQ,), filtered and the
solvent was evaporated. The residue was crystallized from diethyl ether. The precipitate
was filtered off and dried. Yield: 3.75 g of intermediate 35 (83 %) (melting point:
184°C).

15  b) Preparation of intermediate 36

&

NG

N/

PBr; (0.0006 mol) was added dropwise at room temperature to a solution of

intermediate 35 (0.0005 mol) in CH,Cl, (5 ml). The mixture was stirred at room

temperature for 30 minutes then evaporated till dryness. Yield: intermediate 36.
20




Exanpl e A10 a) Preparation of internediate 24 Br NO H A m xture of
i nternmedi ate 5 (prepared according to A2.b) (0.009 nol) in HO (6N (50 15
m) was stirred and refl uxed overnight. The precipitate was filtered, washed
with H2O, then with WE and dried. Yield: 2.8 g of internmediate 24. b)
Prepar ati eyo mb7emgsar nediate 25 Br N O CH3 20 A m xt wCe/EPlook/0dsedsnedi ate 24
(0.0089 nol), ICH3 (0.026 mol) and BTEA& (0.0044 nol) in NaCH (40 m) and
THE (30 m) was stirred at roomtenperature overnight. H20 was added. The
m xture was extracted with Et OAc. The organic | ayer WD 2007/ 014885
PCT/ EP2006/ 064656 -41 was separated, dried (MgSO™4), filtered, and the
sol vent was BePapataérst thefiedldompoindg of internediate 25 (79 %9 . c)
Preparatioané 'Elnéei_rmadi ate 26 91') Br 7Br A NO 5 CH3 A mxture of
i nternedi at & —0043 nol) and NBS (0.0048 nol) in 1,2-dichloro- ethane
(25 m) wasakPicparatibnpf¢omeéindxldd for 3 hours, poured out into H2O The
organic |ayer was se 3 dried (MgSO4), filtered, and the sol vent was
nmedi ate 26. 10

Br

5 A mixture of intermediate 3 (prepared according to Al.c) (0.0004 mol),
N-(phenylmethyl)glycine ethyl ester (0.0008 mol) and K>COs (0.0013 mol) in CH;CN
(6 ml) was stirred at 80°C overnight. H,O was added. The mixture was extracted with
CH,Cl,. The organic layer was separated, dried (MgSO,), filtered, and the solvent was
evaporated. The residue (0.3 g) was purified by column chromatography over kromasil
10  (eluent: cyclohexane/EtOAc 90/10; 10 pm). The pure fractions were collected and the
solvent was evaporated. Yield: 0.165 g of final compound 146 (66 %).

b) Preparation of compound 150

15 A mixture of final compound 146 (prepared according to B1.a) (0.0007 mol),
tetrakis(triphenylphosphine) palladium (0.00007 mol) and (CH3)4Sn (0.0014 mol) in
toluene (8 ml) was stirred and refluxed for 2 hours, poured out into H,O and extracted
with CH,Cl. The organic layer was separated, dried (MgSOQs), filtered, and the solvent
was evaporated. The residue was purified by column chromatography over silica gel

20  (eluent: cyclohexane/EtOAc 90/10; 15-40 um). The pure fractions were collected and
the solvent was evaporated. Yield: 0.109 g of final compound 150 (31 %).



Exampl e A I a) Preparatlon of |nternediate 28 Br NO / Phenol (0.066
nol | was added portion wise to a mxture of NaH 60 % (0.069 nol) in 15

1, 4-di oxane (200 m) and DMF (80 nml) then internmediate 5 (prepared according
to A2.b) (0.033 nol) was added and the suspensi on was heat ed under refl ux
for 20 howpsee7oldses M xture was cool ed and poured into ¢GEBddand
extracted wwth CH2Cl2. The organic Ia}igr was dried over nmagnesi um sul f ate,
filtered, and the solvent was evaporated. The residue was purified by

col utm chr omat ogr aphy over silica gel 20 (eluent: cycl ohexane/ CH2Cl 2:

70/ 30). The pure fractions were collected and the solvent was evaporat ed.
Yield: 7.3 p@épafdﬁbgbﬂaﬁquwzw?% (nmelting point: 111C). WO 2007/014885
PCT/ EP2006/ 064656 - 42- agation of internediate 29 Br Br N b OP, A
m xture of internediate nmol ), NBS (0.0028 nol) and

di benzoyl pergride (O. 00»0, D as stirred at 80C for 3 hours, poured out
into H20 and e>4 ract ed vmth 5 CH2C12. The organic | ayer was separated,
dried (l\/gSCﬁ S and~t;he sol vent was evaporated. Yield: 1.3 g of
internediate 29 ( @6 neltd¥§d§0| . 110C). Exanpl e Al2 Preparation of

i nternedi ate 30 MO A mixture of 3,5-difluorobenzyl ani ne
(4.2 mmol ), ethyl chl oroacet ¢ 4.2 mol ) and potassium carbonate (4.2
mol) in acetonitrile (7 mM ) was stirred at 80C for 18 hours.

A mixture of final compound 146 (prepared according to B1.a) (0.53 mmol),

Pd(PPh;)4 (0.053 mmol), pyridine boronic acid-1,3-propanediol cyclic ester (0.0016
5  mol) and aqueous sodium carbonate (2M, 0.0027 mol) in dimethylglycol (7 ml) was
stirred at 90°C for 2 hours then poured into water, and extracted with CH,Cl,. The
organic layer was separated, dried over magnesium sulfate, filtered, and the solvent was
evaporated. The residue was purified by column chromatography over silica gel
(eluent: CH,CL/MeOH: 95/5). The pure fractions were collected and the solvent was
10  evaporated. Yield: 62 mg of final compound 152 (21%).

Example B2
a) Preparation of compound 131

Br \ N/ CH3
‘ O = 9) CH
N ) K”/ S~ 3

|
CH; O

15 A mixture of intermediate 7 (prepared according to A2.d) (0.24 mmol), sarcosine ethy!
ester hydrochloride (0.24 mmol) and K5CQ; (0.24 mmol) in CH;CN (5 ml) was stirred
at 80°C for 18 hours. The mixture was cooled and poured into water and extracted with
CH,Cl,. The organic layer was dried over MgSOQs,, filtered, and the solvent was
evaporated. The residue was crystallized from diisopropyl ether. The precipitate was

20 filtered off and dried. Yield: final compound 137 (100 %).



The m xture was cool ed and poured into water and extracted with CH2C12. The
organic |layer was dried over magnesiumsulfate, filtered, and the sol vent
was evaporated. |5 Yield: 0.58 g of internediate 30 (60 % . Exanple Al3 a)
Preparation of internediate 31 ClL Br N O 20 A mixture of 4-bronoaniline
(0.011 nowp,20mnassk mal oni ¢ acid (0.011 nol) and phospboreemoasyssdl ori de (10
mM) was heated for 5 hours at 80C thengvaporated till dryness. The residue
was taken up in water and CH2C12, ba5|f| ed, extracted with CH2Cl2, dried
over magnesiumsulfate, filtered and the sol vent was evapor at ed. Yield:
2.48 g of internediate 31 (62 % . WO 2007/014885 PCT/ EP2006/ 064656 -43- D)
Prepar at i onb)d?remanatmnnﬁdombmnﬂzw ~ Br NO CH3 A mxture of internediate
X Npoxi de (30%in MeOH, 5 0.011 nol) in MeOH was

heat ed under reflux f s then cooled to room tenperature and poured
into icel/water. > e was filtered off, dried and purified by
col um chrogptoraphy gver sjlica gel (eluent: cycl ohexane/ CH2C12: 70/ 30).

6 ol ect ed and the solvent was evaporated. Yield: 1.6
Jgp\});Hfreparation of internediate 33 \ i 1/

CH,
A mixture of intermediate 7 (prepared according to A2.d) (0.004 mol), N-(phenyl-
methyl)glycine ethyl ester (0.0009 mol) and K»,CO3 (0.0014 mol) in CH;CN (8 ml) was
5  stirred at 80°C overnight, poured out into H>O and extracted with CH,Cl,. The organic
layer was separated, dried (MgSOQs,), filtered, and the solvent was evaporated. The

residue (0.3 g) was purified by column chromatography over silica gel (eluent:
cyclohexane/EtOAc 90/10; 15-40 um). The pure fractions were collected and the
solvent was evaporated. Yield: 0.054 g of final compound 137 (21 %).

10

¢) Preparation of comnound 145

|

|

|

RO ®
OVCH3 |

A mixture of 1ntermed1ate 7 (prepared according A2.d) (0.0098 mol), intermediate 27

(prepared according to A8.b) (0.0098 mol) and K>CO; (0.0108 mol) in CH;CN (80 ml)
15  was stirred at 80°C for 12 hours. The solvent was evaporated. The mixture was

extracted with CH,Cl/H,O. The organic layer was separated, dried (MgSQ,), filtered,

and the solvent was evaporated. The residue (5.4 g) was purified twice by column

chromatography over silica gel (eluent gradient: CH,Cly/CH30H 98/2 to 99/1; 15-40

um). The pure fractions were collected and the solvent was evaporated. Yield: 0.66 g
20  of final compound 145 (12 %) (melting point: 96°C).




Br Br NOCH3 A mxture of internediate 32 (0.0053 nol), NBS (0.0053 nol)
and di benzoyl peroxide (0.0002 nol) in trifluorotoluene (31 mM) was stirred
at 80C for 5 hours, then cooled to 15 roomtenperature. H20 and CH2Cl2 were
added The organic | ayer was washed with H20O, dried (MgS™4), filtered and
the sol vegp He51@¢aporated. The residue (2.68 g) was ﬁﬁbfj,d@%g from

di ethyl ether. The precipitate was filtﬁred of f and drlecf Yi el .4 g of
internediate 33 (85 % (nelting poi nt:' 17C). WD 20071014885

PCT/ EP20061 064656 -44- Exanple Al4 a) Preparation of internmediate 35 AN : 0
nBuLi 1.6Min hexane (0.0257 nol) was added at 70'C to a solution of

benzof ur an @;(rgoaq;%ﬁom‘%r}médﬁd‘ﬁgliﬁ (30 M) under N2 flow. The m xture was
stirred at -"70Cfor ; A sol ution of

2- phenyl - qui nol i ne- 3 (oF::
US Pat . Appl . publ . (200
herein) (0.&29 nol) |n HE ( 0 rr]) was added. The m xture was stirred at
-70C for 3 howu powigd out on ice at -20C and extracted with Et OAc.
The organic | ayg s waghed . wi th, a saturated agueous NaC sol ution,
dried (MgS™4), fi terNed and t ~s0l'Vent was evaporated. The residue was
crystallized fromdiet hy&H3eth r. The preC| p| tate was filtered off and
dried. Yield: 3.75 of internediate melting point: 184C). 15 b)
Prepar at | onA grix{uFg fripgEMastiate %%(Prﬂpa@d/a"@f HPB? 37 (QBQQﬁé ), W-(hgndd ded

dropwi se at mét@?ljglyﬁﬁ@@ﬁlﬁltddfeﬁ (0.0083m6Ip bt Kﬂl’OgC(b 008 Aoty HEXH,aNe(28 lf 29005 nol)
in CH2C 53 egﬁ%frjﬁf g ﬁ Stcl r@g room]}?@angq atur ftort 30
nm nut es ‘“39&5%? 0|rI S18'% henscoolgd fo ppom iemppraie d'out fhto

H,0 and EtOAc. The organic layer was washed with saturated NaCl, dried (MgSO4),

filtered and the solvent was evaporated. The residue (3 g) was crystallized from diethyl

ether. The precipitate was filtered off and dried. Yield: 1.85 g of final compound 151

(74 %) (melting point: 148°C).

10
e) Preparation of compound 129

A solution of intermediate 23 (prepared according to A9.b) (0.0037 mol) in
N-(phenylmethyl)glycine ethyl ester (7 ml) was stirred at 125°C for 6 hours, then

15  cooled to room temperature, poured out into H,O and extracted with EtOAc. The
organic layer was washed with H,O, then with a saturated aqueous NaCl solution, dried
(MgSOy), filtered and the solvent was evaporated. Yield: 0.4 g. This fraction was
purified by column chromatography over silica gel (eluent: cyclohexane/EtOAc 60/40;
15-40 um). Two fractions were collected and the solvent was evaporated. Yield: 2.65 g

20  of fraction 1 and 0.35 g of fraction 2 (19 %). Fraction 1 was taken up in
CH,Cly/polymerlab NCO. The mixture was stirred at room temperature for 2 hours,
then filtered. The filtrate was evaporated. Yield: 0.32 g of final compound 129 (18 %).



20 WD 2007/014885 PCT/ EP2006/ (164656 -45- B. Preparation of the final
conpounds Exanple Bl a) Preparation of conpound 146 9C- | Br \ 9 N \L(
13 NO 5 Anmxture of internediate 3 (prepared according to Al .c) (0.0004
nol), N-(phenylnmethyl)glycine ethyl ester (0.0008 nol) and K2CO3 (0.0013
mol ) in Chid&ho7/0fisgd ) was stirred at 80C overni ght. H2@cwased@demdss The

m xture was extracted with CH2C12. They@rganic |ayer was separated, dried
(MgS), filtered, and the solvent was ‘evaporated. The residue (0.3 g) was
purified by col um chromat ography over kromasil 10 (el uent:

cycl ohexane/ Et OAc 90/10; 10 m. The pure fractions were collected and the
sol vent was femepaatidnast.coMipelrdl 18. 165 g of final conpound 146 (66 % . b)
Preparation of conmpound~50 CH3 aN Ol~'CH3 O 15 A m xture of final
conpound 146 (prepare ording to Bl.a) (0.0007 ne]),

tetraki s(triphenyl phospk#ne) pall adi um (0. 00007 nol) and (CH3)4Sn (0.0014
nmol) in toljé%ene (8 M) |was stirred and refluxed for 2 hours, poured out
into H2O and e &t S M CPR2C12. The organic |ayer was separated, dried
(MS™), filte and_t he %\bentcﬂwas evapor ated. The residue was purified

by col um chroma ogrl?aphp oversitica gel 20 (eluent: cycl ohexane/ Et OAc
90/10; 15-40 my. Thepure fractions were collected and the solvent was

X ) X 5
g\é-la-;)(élr:,ggggi d%%)%%%e ogin%eorr%egiatoef26f(lpr%%ére g&%?d&'&gdtolgl%.c() %&.OO/?Z mol), 2007/014885

N-methylglycine ethyl ester hydrochloride (0.0019 mol) and K>COj3 (0.0024 mol) in

5  CHiCN (15 ml) was stirred at 80°C for 6 hours. The solvent was evaporated till
dryness. The residue was taken up in HO and CH,Cl,. The organic layer was
separated, dried (MgSQ,), filtered and the solvent was evaporated. Yield: 0.46 g of
final compound 153.

10 g) Preparation of compound 132

A mixture of intermediate 33 ((prepared according to A13.c) (0.0027 mol),
N-methylglycine ethyl ester hydrochloride (0.0027 mol) and K,COj3 (0.004 mol) in
CH3CN (12 ml) was stirred and refluxed for 23 hours. N-methylglycine ethyl ester

15  hydrochloride (1 equivalent) then K,COj3 (1 equivalent) were added. The mixture was
stirred and refluxed for 24 hours, then cooled to room temperature, poured out into H,O
and EtOAc. The organic layer was washed with saturated NaCl, dried (MgSO,), filtered
and the solvent was evaporated. The residue (1.15 g) was purified by column
chromatography over silica gel (eluent: cyclohexane/EtOAc 95/5; 15-40 um). The

20  desired fraction was collected and the solvent was evaporated. Yield : 0.68 g of final
compound 132 (52 %).



-46- c) Preparation of conpound 152 N~ 1 I \ NMNM \LO ~,.CH3 A m xture of
final conpound 146 (prepared according to Bl.a) (0.53 mmol), Pd(PPh3)4
(0.053 nmol ), pyridine boronic acid-I, 3-propanediol cyclic ester (0.0016 5
me] ) and aqueous sodi um carbonate (2M 0.0027 nol) in dinethylglycol (7 m)
was stirr @@ RhyAQssfor 2 hours then poured into water, papgpfusiasdsed W th
CH2C12. The organic |layer was separated, dried over magnesium sul fate,
filtered, and the solvent was evaporate€d. The residue was purified by
col um chr omat ogr aphy over silica gel (eluent: CH2O 2/ MeOH: 95/5). The pure
fractions were collected and the solvent was 10 evaporated. Yield: 62 ng of
final conpopyetedaaidndo¥@mpb@nppe B2 a) Preparation of conpound 131 / Br
H ) A mxture of internediate 7 (prepared
, sarcosine ethyl ester hydrochloride (0.24
in CH3CN (5 m) was stirred at 80C for 18
hours. The m xtureg d and poured into water and extracted with
CH2C12. The organiic as dried over MgSH4, filtered, and the sol vent
was evaporated. Jhe nesidue was crystallized, fromdiisopropyl ether. The
precipitate ilthered off and dried. Yield: final conmpound 137 (100
% . WD 2007 O6HH56 -47- b) Preparation of conmpound 137 Br

according to A2.d)
mmol ) and K2CO3 (0.

A mixture of intermediate 36 (prepared according to A14.b) (0.0056 mol), N-(phenyl-
methyl)glycine ethyl ester (0.0171 mol) and K,CO; (0.0171 mol) in CH3CN (50 ml)

5 was stirred and refluxed for 18 hours, poured out into H,O and extracted with CH,Cl,.
The organic layer was washed with saturated NaCl, dried (MgSOQ,), filtered and the
solvent was evaporated. The residue (5 g) was purified by column chromatography
over silica gel (eluent: cyclohexane/EtOAc 90/10). The pure fractions were collected
and the solvent was evaporated. Yield: 0.79 g of final compound 130 (27 %).

10

i) Preparation of compound 143

| AN
(D
Br [ x N
CH; O

Final compound 143 was prepared in an analogous manner to B2.c starting from

intermediate 21.
15

j) Preparation of compound 148

\
O\v/CH3



NO3 OCH CH3 OA mxture of internmediate 7 (prepared according to A2.d)
(0.004 nol), N-(phenyl- nethyl)glycine ethyl ester (0.0009 nol) and K2C03
(0.0014 nol) in CH3CN (8 M) was 5 stirred at 80C overni ght, poured out
into H2O and extracted with CH2C12. The organic | ayer was separated, dried

. (MSO™M) , wolwevmedessand t he sol vent was evapor ated. ThePCT/BBIOOuU®4¢50. 3 g) was
purified by col um chromatography over.sgilica gel (eluent:

cycl ohexane/ Et OAc 90/ 10; 15-40 pn). The pure fractions were collected and
the solvent was evaporated. Yield: 0.054 g of final conmpound 137 (21 %. 10
c) Preparation of compound 145 Br Ji / NObiCH3 CH3 O A m xture of

i nt er medi at Eingl copypepet b8 wasqueniredgn AR auilogols 0@OE:r hoBY.c startingr fnedli at e 27
(prepared ageohghing 50 A8.b) (0.0098 nol) and K2COs (0.0108 nol) in CH3CN
(80 m) 15 was stirred at 80C for 12 hours. The sol vent was evaporated. The
m xture was extracted with CH2C12/H20. The organic |ayer was separated,

dried (MySQd)Rreparatiodrofdompéund 14he sol vent was evaporated. The residue (5 4
g) was purified tw ce byFcg F chromat ography over silica gel (eluent

gradi ent: CH2d Z/CHB S 99/1; 15-40 pn). The pure fractions were
coll ected and the sol ¥ evaporated. Yield: 0.66 g 20 of final conpound

145 (12 %9 (nelti ng p0| : 96C). WD 2007/014885 PCT/ EP2006/ 064656 -48- d)
Prepar ati onBof_ ¢ %I Oy O-CH3 CH3 O
N o O._-CH;
5 éH:.; 0

Final compound 141 was prepared in an analogous manner to B2.c starting from
intermediate 30.

Example B3
10  a) Preparation of compound 53

o N~ CH,

|
= N
N kﬂ/ “CH,4
0

A mixture of intermediate 13 (prepared according to A6.a) (0.0003 mol),
dimethylamine (0.0005 mol), EDCI (0.0005 mol), HOBT (0.0005 mol) and Et;N
(0.0005 mol) in CH,Cl,/THF (8 ml) was stirred at room temperature for 3 hours,

15  poured out into H,O and extracted with CH2Cl,. The organic layer was separated, dried

(MgSQ,), filtered and the solvent was evaporated. The residue (0.2 g) was crystallized
from DIPE. The precipitate was filtered off and dried. Yield: 0.053 g of final compound
53 (melting point: 110°C).



A mxture of internediate 20 (prepared according to A7.b) (0.0053 nol),

N- (phenyl - methyl)glycine ethyl ester (0.008 nol) and K2CO3 (0.008 nol) in
CH3CN (20 mM) was 5 stirred and refluxed for 18 hours, then cooled to room
tenperature and poured out into H20 and Et QAc. The organic | ayer was washed
w th sat uw@tzegiy/dm@g, dried (MgSH), filtered and the pgEl/¥ebsWASs
evaporated. The residue (3 g) was crystsgl lized fromdiethyl ether. The
precipitate was filtered off and dried.” Yield: 1.85 g of final conpound 151
(74 %9 (nelting point: 148C). 10 e) Preparation of conpound 129 ~N O-CH3
C~-N O A solution of internediate 23 (prepared according to A9.b) (0.0037
nmol) in Nﬁ)ﬂhemﬁttmtdwbﬂag&mﬂmoe ethyl ester (7 m) was stirred at 125C for
6 hours, then 15 cool g aQm t enperature, poured out into H20 and
extracted with Et OAc. g anic |ayer was washed with H2O then with a
sat urated aqueous NaC £#0n, dried (MS), filtered and the sol vent
was evapor at d Yield: ]10.4 g This fraction was purified by colum

chr omat ogr aphy ef i1 | Ca gelcmel uent: cycl ohexane/ Et OAc 60/40; 15-40 m.
Two fractlons qu the sol vent was evaporated. Yield: 2.65 g
f ¥faction 2 (19 %. Fraction 1 was taken up in
he o Xt @gHg was stirred at roomtenperature for 2

he filtrate was evaporated. Yield: 0.32 g of final
007/014885 PCT/EP2006/064656 -49- f) Preparation

hours, then flltereo
corrpound 129 (18 9.

l J\N; o _OH
(/~ 0
A mixture of intermediate o ({benzyl-[(6-bromo-2-phenoxy-quinolin-

3-yl)-phenyl-methyl]-amino}-acetic acid) (prepared in an analogous manner to A6.c)

5 (0.0002 mol), N-methyl-2-propanamine hydrochloride (0.0003 mol), EDCI (0.0004
mol) and HOBT (0.0004 mol) in CH,Cl, (3 ml) and THF (3 ml) was stirred at room
temperature for 12 hours, then poured out into H,O and CH,Cl,. The organic layer was
separated, dried (MgSO,), filtered and the solvent was evaporated. The residue (0.25 g)
was purified by column chromatography over kromasil (15 pm). The pure fractions

10 were collected and the solvent was evaporated. Yield: final compound 30 (37%).

¢) Preparation of compound 3

[
O S N/ﬁ]/ ~cH,

H
oC3

H,
A mixture of intermediate 14 (prepared according to A6.b) (0.0002 mol), methylamine

15  hydrochloride (0.0002 mol), EDCI (0.0003 mol) and HOBT (0.0003 mol) in CH,Cl, (2
ml), THF (2 ml) and triethylamine (0.1 ml) was stirred at room temperature for 12
hours, then poured out into H,O and extracted with CH,CL. The organic layer was
separated, dried (MgSQ,), filtered, and the solvent was evaporated. The residue (0.15
g) was purified by column chromatography over kromasil (eluent: CH>CL 100 to

20 CHyCl/CH;0H 90/10; 5 um). The pure fractions were collected and the solvent was
evaporated. Yield: 0.063 g of final compound 3 (62 %) (melting point: 190°C).



A mxture of internmediate 26 (prepared according to AlOc) (0.0012 nol),
N- et hyl gl yci ne ethyl ester hydrochl oride (0.0019 nol) and K2CO3 (0. 0024
nol) in 5 CH3CN (15 m) was stirred at 80C for 6 hours. The sol vent was
evaporated till dryness. The residue was taken up in HO and CH2Cl12. The
organi c | eyehoassssseparated, dried (MpSH4), filtered pafirbles&s¥ent was
evaporated. Yield: 0.46 g of final corggound 153. 10 g) Preparation of
conpound 132 C1 Br WCH3 p .0 _~CH3 CH3 O A mixture of internedi ate 33
((prepared according to Al3. c) (0. 0027 rml), N- net hyl gl yci ne et hyl ester
hydr ochl ori de (0.0027 nol) and K2CO3 (0.004 nol) in CH3CN (12 m) was
stirred anddyRtpdistie dfebmpeundeanrs. N-met hyl gl ycine ethyl ester 15
hydrochl ori de (1 equi vakent en K2CO3 (1 equivalent) were added. The

m xture was stirred @ e ed for 24 hours, then cooled to room
tenperature, poured o 20 and Et CAc. The organic | ayer was washed
W th saturated NaCI

pSOM), filtered and the solvent was
evapor at ed. : fue : was purified by colum chromat ography over
silica gel (eI : cl ohe ang/ Et OAc 95/5; 15-40 m. The 20 desired
fraction was co A %nt was evaporated. Yield : 0.68 g of
final conmpound 132 (52 2 7/ 014885 PCT1EP2006/ 064656 -50- h)
Preparati on of conpound 3\ Ni OCH3 N O

A mixture of intermediate 17 (prepared. according to A6.e) (0.0008 mol), N-methyl-2-

propanamine (0.001 mol), EDCI (0.0012 mol) and HOBT (0.0012 mol) in CH,Cl, (5
5 ml) and THF (5 ml) was stirred at room temperature for 12 hours, poured out into H,O

and CH,Cl,, then stirred for 5 minutes. The organic layer was separated, dried
(MgSO0,), filtered and the solvent was evaporated. The residue (0.42 g) was purified by
column chromatography over kromasil (eluent: CH,CL/CH3;0H 99/1; 5 um). Two
fractions were collected and the solvent was evaporated. Yield: 0.14 g of fraction 1 and

10 0.064 g of fraction 2. Fraction 1 was crystallized from DIPE/diethyl ether. The
precipitate was filtered off and dried. Yield: 0.138 g of final compound 41 (31 %)
(melting point: 126°C).

e) Preparation of compound 45

(]

CH, ~ .
SONg:
N O kn/N\CH3

15 0
A mixture of intermediate 17 (prepared according to A6.e) (0.0002 mol),
dimethylamine (0.0003 mol), Et;N (0.0004 mol), EDCI (0.0003 mol) and HOBT
(0.0003 mol) in CH,Cl; (2 ml) and THF (2 ml) was stirred at room temperature for 12
hours, poured out into H,O and extracted with CH,Cl,. The organic layer was

20  separated, dried (MgSQ,), filtered and the solvent was evaporated. The residue (0.1 g)
was purified by column chromatography over kromasil (eluent: CH,Cl,/CH3OH 99/1;

10 um). Two fractions were collected and the solvent was evaporated. Yield: 0.056 g
of fraction A and 0.1 g of fraction B. Fraction A was taken up in diethyl ether. The
mixture was evaporated. Yield: 0.055 g of final compound 45 (52 %).

25



A mxture of internmediate 36 (prepared according to Al4.b) (0.0056 nol),
N- (phenyl - nmethyl)glycine ethyl ester (0.0171 nol) and K2CO3 (0.0171 nol) in
CH3CN (50 mM) 5 was stirred and refluxed for 18 hours, poured out into H20
and extracted with CH2CI 2. The organic | ayer was washed with saturated
NaCl , driqd HoMEaWks, filtered and the solvent was evapet@badsockéys resi due
(5 g) was purified by colum chronatoggﬁwhy over silica gel (eluent:
cycl ohexane/ Et OAc 90/ 10). The pure fractions were collected and the solvent
was evaporated. Yield: 0.79 g of final compound 130 (27 %9. 10 i)
Preparation of compound 143 N Br YOCH3 JT~N CH3 O Fi nal conmpound 143 was
prepared i nf)drepaRtiof@OUSmpauMEss to B2.c starting from internediate 21. 15
| ) Preparation of c/'“@und 148 \ I\ Br / i c¢( CH3 NOO b-1 W

Z 064656 -51 Final conpound 148 was prepared in an
anal ogous manner toyBX.c Stayting from internediate 29. k) Preparation of

A mixture of intermediate 37 (prepared according to A6.g) (0.0004 mol), N-methyl-2-

propanamine (0.0004 mol), EDCI (0.0006 mol) and HOBT (0.0006 mol) in CH,Cl, (5
5 ml) and THF (5 ml) was stirred at room temperature for 3 hours. H,O was added. The

mixture was extracted with CH,Cl,, then filtered. The organic layer was separated,

dried (MgSO,), filtered and the solvent was evaporated. The residue (0.12 g) was

purified by column chromatography over kromasil (eluent gradient: CH>CL/CH;OH

100/0 to 98/2; 5 um). The pure fractions were collected and the solvent was evaporated

10  Yield: 0.073 g of final compound 36 (33 %).

Example B4
a) Preparation of compound 104

Br. N N ;
/T N\
= N N—CH,4
N (@] \_/
(6]

&w,

15 A mixture of intermediate 16 (prepared according to A6.d) (0.0006 mol),
1-methylpiperazine (0.0009 mol), EDCI (0.0009 mol) and HOBT (0.0009 mol) in
CH,Cl, (8 ml) and THF (8 ml) was stirred at room ternperature for 1 hour, then poured
out into H>O and extracted with CH,Cl,. The organic layer was separated, dried

(MgSQs,), filtered, and the solvent was ¢vaporated. The residue (0.4 g) was purified by

20  column chromatography over kromasil (eluent: CH,Cl,/CH3OH 95/5; 5 pm). The pure
fractions were collected and the solvent was evaporated. The residue was crystallized
from DIPE/diethyl ether. The precipitate was filtered off and dried. Yield: 0.107 g of
final compound 104 (31 %) (melting point: 152°C).



NOO-~CH3 5 CH3 0 Final conpound 141 was prepared in an anal ogous manner to
B2.c starting from internediate 30. Exanple B3 10 a) Preparation of
compound 53 9C! Br \ \ NCH3 / i N, CH3 NI \ / OA mxture of
intermedi ate 13 (prepared according to A6.a) (0.0003 not), dinethylam ne
(0. 0005 nwQ 200H0@885( 0. 0005 not), HOBT (0.0005 not) and pEtrdiN20060640805 nmot) in
CH2CI 2/ fHF (8 ml) was stirred at room tgyperature for 3 hours, 15 poured out
into H20 and extracted with CH?-Cl2. The organic |ayer was separated, dried
(MS™), filtered and the solvent was evaporated. The residue (0.2 g) was
crystallized fromDH PE. The precipitate was filtered off and dried. Yield:
0. 053 g of b)Bzxbartorpaivechpotdi §9rel ti ng point: 110C). WD 2007/ 014885

PCT/ EP2006/ 064656 -5 Praparation of conpound 30 B\ \ N CH3 NO Il N
| CH3 0 CH3 A m xtur
({benzyl - [ (6- brono- 2- phyg fui nol i n- 3-yl)-phenyl -nethyl]-am no}-acetic
acid) (prepagd in an amal oggus manner to A6.c) 5 (0.0002 nol),

N- net hyl - 2- pr ofana

A mixture of intermediate 17 (prepared according to A6.e) (0.0002 mol),
4-methylpiperazineamine (0.0002 mol), EDCI (0.0003 mol) and HOBT (0.0003 mol) in
5 CHyCl; (3 ml) and THF (3 ml) was stirred at room temperature for 12 hours, then

evaporated till dryness. The residue was taken up in EtOH. The precipitate was filtered
off and dried Yield 0.3 g. This fraction was purified by column chromatography over
kromasil (eluent: CH,CL/CH3;OH/NH4OH 95/5/0.1; 10 um). Two fractions were
collected and the solvent was evaporated. Yield: 0.082 g of fraction A (34 %) and 0.03

10 g offraction B. Fraction A was purified by column chromatography over kromasil
(eluent: CH,Cly/CH3OH/NH4,OH 98/2/0.2; 3.5 um). The pure fractions were collected
and the solvent was evaporated. Yield: 0.05 g of final compound 69 (21 %).

¢) Preparation of compound 72

= N
/TN
y N N—CH,
G
0

A mixture of intermediate 17 (prepared according to A6.¢) (0.0021 mol),
N-methylpiperazine (0.0003 mol), EDCI (0.0033 mol) and HOBT (0.0033 mol) in
CH,Cl; (2 ml) and THF (2 ml) was stirred at room temperature for 12 hours, poured out
into H,O and extracted with CH,Cl,. The organic layer was separated, dried (MgSQO,),

20 filtered, and the solvent was evaporated. The residue (0.1 g) was purified by column
chromatography over kromasil (eluent: CH,Cl,/CH;OH/NH4OH 96/4/0.1; 10 um). Two
fractions were collected and the solvent was evaporated. Yield: 0.06 g of fraction A and
0.007 g of fraction B. Fraction A was dissolved in diethyl ether. The mixture was
evaporated. Yield: 0.056 g of final compound 72 (48.5 %).

CH,

15
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nol | and HOBT (0.0004 nol) in CH2C12 (3 m) and THE (3 nm) was stirred at
room tenperature for 12 hours, then poured out into H20 and CH2Cl2. The
organi c |l ayer was separated, dried (MgSO4), filtered and the sol vent was
evaporated. The residue (0.25 g) was purified by colum chromatography over
kromasi | WOx0erj0148Be pure fractions 10 were col | ect ed pOTEPIGs/@aé6ent was
evaporated. Yield: final conpound 30 (3% . <c) Preparation of conmpound 3 /
Br H \ NN~\CH3 CH3 O/ NO CH3 A nixture of internediate 14 (prepared
according to A6.b) (0.0002 nol), nethylam ne 15 hydrochl oride (0.0002 nol),
EDCI (0.0003 rml) and HOBT (0.0003 nol) in CH2C12 (2 nml), THE (2 nil) and
triethylam ti ¢ red at roomtenperature for 12 hours, then
pour ed out |nto H20 an sted with CH2C12. The organic | ayer was
separated, dried (MgS ¢red, and the sol vent was evaporated. The
residue (0.15 g) was ¢d by col um chromat ography over k ronasil
(eluent: CHzgl2 100 0] CHCI 2/ CH30H 90/10; 5 m. The pure fractions were
col | ected and porated. Yield: 0.063 g of final conmpound
3 (62 % (reltkngApoiat: 2007/ 014885 PCT/ EP2006/ 064656 -53- d)
Preparation of corrpBIund CH3 N"3 IyNCH3 N/ O CH3

A mixture of intermediate 17 (prepared according to A6.e) (0.0008 mol), piperidine
(0.001 mol), EDCI (0.0012 mol) and HOBT (0.0012 mol) in CH,Cl, (5 ml) and THF
5 (5 ml) was stirred at room temperature for 12 hours, poured out into H,O and extracted

with CH,Cl,. The organic layer was separated, dried (MgSQs), filtered and the solvent
was evaporated. The residue (0.46 g) was purified by column chromatography over
kromasil (eluent: CH,CL/CH3;0H 99/1; 5 um). Two fractions were collected and the
solvent was evaporated. Yield: 0.094 g of fraction A and 0.048 g of fraction B.

10  Fraction A was crystallized from DIPE/diethyl ether. The precipitate was filtered off
and dried. Yield: 0.094 g of final compound 66 (21 %) (melting point: 78°C).

e) Preparation of compound 114

AN
N/
> N N— CH3
N9 \—
CH 0O

15 A mixture of intermediate 15 (prepared according to A6.c) (0.0001 mol), N-methyl-
piperazine (0.0002 mol), EDCI (0.0002 mol) and HOBT (0.0002 mol) in CH,Cl, (3 ml)
and THF (3 ml) was stirred at room temperature for 12 hours, then poured out into
H,0/CH,CL. The organic layer was separated, dried (MgSOy), filtered, and the solvent
was evaporated. The residue (0.11 g) was purified by column chromatography over

20  kromasil (eluent: CH,CL/CH3;0H 95/5; 5 um). The pure fractions were collected and
the solvent was evaporated. The residue was dried with diethyl ether. Yield: 0.062 g of
final compound 114 (55 %).



Amxture of internediate 17 (prepared according to A6.e) (0.0008 nol),

N- et hyl - 2- propanam ne (0.001 nol), EDCI (0.0012 nol) and FI OBT (0.0012
nol) in CH2C12 (5 5 m) and THE (5 m) was stirred at roomtenperature for
12 hours, poured out into H2O and CH2A 2, then stirred for 5 mnutes. The
organi c | @xefopgssseparated, dried (MSH), filtered pogephBesRksent was
evaporated. The residue (0.42 g) was pLg'7|f| ed by colum chromatography over
kromasi| (eluent: CH2CO 2/ CH3OH 99/ 1; gm. Two fractions were collected
and the sol vent was evaporated. Yiel d 0 14 g of fraction 1 and 10 0.064 g
of fraction 2, Fraction 1 was crystallized from D PS/di ethyl ether. The
preci pitat eﬂvmgoaiatiohe,fe&@lﬁldaggi dried. Yield: 0.138 g of final conpound 41
(31 % (nelting point: A e) Preparation of compound 45 \ | \ CH3 \ \
, 'HB N\ N CH3 15/ ture of internediate 17 (prepared accordi ng
to A6.e) (0.0002 nol), A

(0.0003 nol Nggnd HCBT
stirred at roors ]
with CH2Cl12. Thd

2 #Aam ne (0.0003 nol), Et3N (0.0004 nol), EDC
0. 000 m)l) in CH2C12 (2 mM) and THE (2 nml) was

hours, poured out into H20O and extracted
er O separated, dried (MgSM), filtered and
p e r S|due(0.1 g) was purified by colum
chromat ography over kro @luent: CH2CI 2/CH30H 99/1; 10 gm. Two

o o LS RO e R S e 025 0 ©
et her. The (019006und), BAXCI€0.8006 @b B adnd MOBTH0.0000 b 1)gn OH,Ci,{dmiyarddtilihd 45 (52
. 25 VO 2007 Q%E88R i thih 790888851 8 hoatk. b0 ahd BREER WePdadied CRHEPOUN 36

mixture was filtered. The filtrate was evaporated. The residue was purified by column

chromatography over kromasil (eluent: CH,Cl,/CH30H 95/5; 10 um). The pure

fractions were collected and the solvent was evaporated. The residue (0.14 g) was

crystallized from diethyl ether. The precipitate was filtered off and dried at 50°C under

10 vacuo. Yield: 0.068 g of final compound 122 (32 %) (melting point: 161°C).

ganilc Iay

g) Preparation of compound 70

CH3

Hru

A mixture of intermediate 17 (prepared according to A6.e) (0.0008 mol),

15  thiomorpholine (0.001 mol), EDCI (0.0012 mol) and HOBT (0.0012 mol) in CH,Cl,
(5 ml) and THF (5 ml) was stirred at room temperature for 12 hours, poured out into
H,0 and CH,Cl, then stirred for 5 minutes. The organic layer was separated, dried
(MgSQy), filtered and the solvent was evaporated. The residue (0.48 g) was purified by
column chromatography over kromasil (eluent: CH,Cl,/CH30H 99/1; § um). The pure

20 fractions were collected and the solvent was evaporated. The residue (0.117 g) was
crystallized from DIPE/diethyl ether. The precipitate was filtered off and dried. Yield:
0.029 g of final compound 70 (25 %) (melting point: 144°C).



o NCH3 YyCH3 OCH3 A mxture of internmediate 37 (prepared according to
A6.g) (0.0004 nol), N-nethyl-2- propanam ne (0.0004 nol), EDC (0.0006 nol)
and HOBT (0.0006 nmol) in CH2C12 (5 5 m) and THE (5 m) was stirred at room
tenperature for 3 hours. H20O was added. The m xture was extracted with
CH2C12, t Nem200F/h148%5ed. The organi c | ayer was separ at ed,pCTthrea@d 0¢wE:S04) |
filtered and the solvent was evaporatedsg.The residue (0.12 g) was purified
by col unm chromat ography over kromasil (eluent gradient: CH2C 2/ CH3OH 100/0
to 98/2; 5 pnm). The pure fractions were collected and the sol vent was
evaporated 10 Yield: 0.073 g of final conmpound 36 (33 % . Exanple B4 a)

Pr epar at i on Exémple@found 104 Br INi-~ NJ' NNCH3 0 ~1I( 0113 0 15 A

m xture of ipatafBabAlEnrbnd B €pared according to A6.d) (0.0006 nol),

1- net hyl pi pérazine (0.0dQ9 nof), EDC (0.0009 nol) and HOBT (0.0009 nol) in
CH2C12 (8 m) and THE S stirred at roomtenperature for 1 hour,
then poured out into extracted with CH2C12; The organic | ayer was
separ at ed. jﬁjed | tered, and the solvent was evaporated. The
resi due (0. L agk”"by 20 col utm chr omat ogr aphy over kromasi
(eluent: CHzC 4 95/5;| 5 The pure fractions were collected and
the sol vent was™évap bed re |due was crystallized from DI PE diethyl
et her. The preC|p|tate figtered off and dried. Yield: 0.107 g of final

compound 104 (31 % nelt ng p0|nt 152C). WO 2007/ 014885 PCT/ PP2006/ 064656
A mixture of final compound 105 (prepared in an analogous manner to B4.a) (0.0002

5 mol), methylboronic acid (0.0005 mol), Pd(PPh;)4 (0.00002 mol) and Na,CO; 2M
(0.0011 mol) in DME (2.9 ml) was stirred at 90°C for 6 hours, then cooled to room
temperature. H,O was added. The mixture was extracted with CH,Cl,. The organic
layer was separated, dried (MgSQ,), filtered, and the solvent was evaporated, yielding
0.238 g. This fraction was purified by column chromatography over silica gel (eluent:

10 CH,CL/CH3;0H 99/1; 10 pm). Two fractions were collected and the solvent was
evaporated. Yield: 0.08 g of fraction A and 0.06 g of fraction B. Fraction B was
crystallized from DIPE. The precipitate was filtered off and dried. Yield: 0.047 g of
final compound 59 (33 %) (melting point: 126°C).

15 Example B6
Preparation of compound 154

o |
Br. I
x N
N 0
o
CH,4 (0]

3-Chlorobenzenecarboperoxoic acid (0.0005 mol) was added at 5°C to a solution of

final compound 105 (prepared in an analogous manner to B4.a) (0.0005 mol) in
20 CH,Cl, (7 ml). The mixture was stirred at room temperature for 24 hours, poured out
into H,O and extracted with CH,CL,. The organic layer was washed with H,O, dried
(MgS0,), filtered, and the solvent was evaporated. The residue (0.3 g) was purified by
column chromatography over kromasil (eluent: CH,Cl,/CH3;OH 100/0 to 98/2; S pm).
Two fractions were collected and the solvent was evaporated. Yield: 0.07g of fraction
25 A and 0.013 g of final compound 154 (4 %).



-55- b) Preparation of conpound 69 1 CH3 1 \ N/ N QNCH 3 3 A mxture of
internmediate 17 (prepared according to. A6.e) (0.0002 nol),
4- et hyl pi per azi neam ne (0.0002 nol), EDCI (0.0003 nol) and HOBT (0.0003
nmol) in 5 CH2C12 (3 m) and THE (3 m) was stirred at roomtenperature for
12 hour s, wiohwor/@yssporated till dryness. The resi due wasctakassicssn Et OH.
The precipitate was filtered off and dgied Yield 0.3 g. This fraction was
purified by col um chr omat ogr aphy over ~kromasil (eluent: CH2C12/ CH3OH NH40H
95/5/0.1; 1.0 gm. Two fractions were collected and the sol vent was
evaporated Yield: 0.082 g of fraction A (34 %9 and 0.03 10 g of fraction B.
Fraction A BeéngleB7fied by col um chromat ography over kromasil (eluent:
CH2012/C}BC5K %3/ [0.2:,3.5 M. The pure fractions were collected and
the sol vent —w@ {v e eId 0.05 g of final compound 69 (21 % . c)
2\ \'' 1 CH3\ NN~/NCH3 15 A mxture of

od accordlng to A6.e) (0.0021 nol),
JO03 WD|)|HEDC| (0.0033 nol) and HOBT (0.0033 nol) in
0] ~ad hlrred at roomtenperature for 12 hours,
pour ed out and extracted Wi th CH2Cl2. The organic | ayer was
separated, drie Yiees tered, and the sol vent was evaporated. The
residue (0.1 g) was purlfled col um ~ chr onmat ogr aphy over Kkromasi
(eluent: CH2C12/ CH3OH NHA 674/ 0.1; 10 pm. Two fractions were collected

and the sol xenkiu@st iféARTIA 8 dprepir€d sbcofdiddGo A3%) (6.060then ifp@hfidine
5 (0.5 ml) was stirred at 140°C for 12 hours. The residue was purified by column
chromatography over kromasil (eluent: CH,Cl,/CH;OH/NH,OH 98/2/0.1;
10 pm). The pure fractions were collected and the solvent was evaporated. The residue
was taken up in diethyl ether and dried. Yield: 0.08 g of final compound 29 (58 %).

internmediate 17 (preps
N- net hyl pi pera2| ne (0.
CH2C12 (2 nB d_FH

10  Example B8
a) Preparation of compound 51

[ g
Br. N
\\ N el
=
U

A mixture of intermediate 3 (prepared according to Al.c) (0.0006 mol), N,N-dimethyl-
N’-(phenylmethyl)-1,2-ethanediamine (0.0009 mol) and K;CO; (0.0009 mol) in

15  CH3CN (6 ml) was stirred at 80°C overnight, poured out into H,O and extracted with
EtOAc. The organic layer was separated, dried (MgSQO.), filtered, and the solvent was

evaporated. The residue (0.4 g) was purified by column chromatography over silica

gel (eluent: CH,Cl/CH3;OH/NH4OH 98/2/0.5; 20 um). The pure fractions were

collected and the solvent was evaporated. Yield: 0.17 g of final compound 51 (47 %).
20




0.007 g of fraction B. Fraction A was dissolved in diethyl ether. The

m xture was. evaporated. Yield: 0.056 g of final conpound 72 (48.5 %. 25 WD
2007/ 014885 PCT/ EP2006/ 064656 -56- d) Preparation of conpound 66 91"'1 CH3
9/~ N Nj ~/ OAMmxture of internediate 17 (prepared according to
A6.e) (0.0@0Bommkyss pi peridine (0.001 nol), EDCl (0.08¢2Ermbdoasd HOBT
(0.0012 mol) in CHC12 (5 m) and THE Zo(S5 M) was stirred at room
tenperature for 12 hours, poured out into H20 and extracted wth CH2Cl12.
The organic | ayer was separated, dried i (MgSO4), filtered and the sol vent
was evaporated. The residue (0.46 g) was purified by col um chromatography
over kr omaB) Prepahticmnifcofb@@nt2/8CH30H 99/ 1; 5 pm). Two fractions were
collected and the solxvegt was evaporated. Yield: 0.094 g of fraction A and
0.048 g of fraction B Fraction A was crystallized from D PE(di et hyl
ether, The precipitates#as filtepgd off and dried. Yield: 0.094 g of final
conmpound 66521 9% (neljting poi nlgl: 78C). e) Preparation of conpound 114 N~
Br NN ON;j SCHY C AwiXtewe of intermediate 15 (prepared according
t hyl - pi perazine (0.0002 nol), EDCI (0.0002 nol)
and HOBT (0.000Z no¥) it 12 (3 M) and THE (3 mM) was stirred at room
tenperature for 12 hourdsi n poured out into

A mixture of intermediate 7 (prepared according to A2.d) (0.0012 mol), N, N-dimethyl-
N’-phenyl-1,2-ethanediamine (0.0018 mol) and K;CO; (0.0018 mol) in CH;CN (10 ml)
5  was stirred at 80°C overnight, poured out on ice and extracted with CH,Cl,. The

organic layer was separated, dried (MgSQ.), filtered and the solvent was evaporated.
The residue (0.86 g) was purified by column chromatography over kromasil (eluent:
CH,CL/CH;OH/NH4OH 97/3/0.1; 15-40 pm). Two fractions were collected and the
solvent was evaporated. Yield: 0.64 g of fraction A and 0.01 g of fraction B. Fraction A

10  was crystallized from DIPE. The precipitate was filtered off and dried. Yield: 0.03 g of
final compound 18 (melting point: 120°C).

Example B9
Preparation of compound 22
F CH,

Br. N
AN N/\/ \CH3
P~
o
C

Hj

15
DIAD (0.0027 mol) was added dropwise at 0°C to a mixture of intermediate 34

(prepared according to A4.b) (0.0014 mol), N,N-dimethyl-N’-(phenylmethyl)-1,2-
ethanediamine (0.0027 mol) and PPh; (0.0027 mol) in THF (15 ml) under N, flow. The
mixture was stirred at room temperature overnight, poured out into H,O and extracted

20  with CH,ClL. The organic layer was separated, dried (MgSOs), filtered, and the solvent
was evaporated. The residue (2.6 g) was purified by column chromatography over
silica gel (eluent: CH,CL/CH;OH/NH,OH 97/3/0.1; 15-40 um). The pure fractions
were collected and the solvent was evaporated. The residue (0.086 g) was purified by
column chromatography over kromasil (eluent: CH,Cl,/CH;OH/NH,OH 98/2/0.1; 10

25  um). The pure fractions were collected and the solvent was evaporated. Yield: 0.05 g
of final compound 22 (7 %).



H2O CH2C] 2. The organic | ayer was separated, dried (MyS04), filtered, and
the solvent was evaporated. The residue (0.11 g) was purified by colum
chromat ogr aphy over 20 kromasil (eluent: CH2C12/CH30H 95/5; 5 n). The pure
fractions were collected and the solvent was evaporated. The residue was
dri ed wi tWO@PEBOMBBS et her. Yield: 0,062 g of final confSGUERIOIG46665 %) . WO
20071014885 PCTI EP2006/ 064656 -57- f)-¢Preparation of conpound 122 / N, /
NNOIy N CH3 OA mxture of internmediate 18 (prepared according to A6.f)
(0.0004 nol), pyrrolidine (0.0006 nol), EDCI (0.0006 nol) and HOBT (0.0006
nmol) in CH2C12 (4 m) and THE 5 (4 m) was stirred at roomtenperarure for
18 hours. 2C12 were added. The m xture was filtered. The filtrate
was evaporaé)%a;ﬁlﬁgnbg&j hyandvag purified by colum chromatography over
kromasi| (el uent: CAL 95/5; 10 nm). The pure fractions were

was evaporated. The residue (0.14 g) was

coll ected and the sol
crystallized fromdie€ ether..Jhe precipitate was filtered off and dried

at 50C undey_ 10 vacuo. |Yi eI d 0. 8 g of final conmpound 122 (32 %9 (nelting
point: 161 SYE npound 70~ CHB\\ N~ 11 N/ / OA
m xture of 17 (pr par according to A6.e) (0.0008 nmol), 15

t hi onor phol i ne m) TCH,0. 0012 nol) and HOBT (0.0012 nol) in
CcH2Cl2 (5 m) and THEcﬁ was stign&ed at roomtenperature for 12 hours,

poured out into
A mixture of intermediate 7 (prepared according to A2.d) (0.0013 mol) and

5 N,N-dimethyl-N’-(2-methoxyphenyl)-1,2-ethanediamine (0.0026 mol) was stirred at
90°C for 2 hours, then taken up in H,O and CH,Cl,. The organic layer was separated,
dried (MgS0,), filtered, and the solvent was evaporated. The residue (0.5 g) was
purified by column chromatography over kromasil (eluent: CH,Cl,/CH;0H/NH,OH
95/5/0.1; 10 um). The pure fractions were collected and the solvent was evaporated.

10 The residue (0.084 g) was dissolved in CH;COCH; and converted into the ethanedioic
acid salt. The precipitate was filtered off and dried. Yield: 0.099 g of final compound
20 (18 %) (melting point: 142°C).

b) Preparation of compound 37

15
A mixture of intermediate 12 (prepared according to AS.c) (0.0013 mol) and N,N,N’-

trimethyl-1,2-ethanediamine (0.0026 mol) was stirred at 90°C for 2 hours, then taken
up in H,O and CH,CL,.. The organic layer was separated, dried (MgSO,), filtered, and
the solvent was evaporated. The residue (0.5 g) was purified by column

20  chromatography over kromasil (eluent: CH>ClL/CH;OH/NH,OH 95/5/0.1; 10 um). The
pure fractions were collected and the solvent was evaporated. The residue (0.084 g)
was dissolved in CH3;COCH3; and converted into the ethanedioic acid salt. The
precipitate was filtered off and dried. Yield: 0.099 g of final compound 37 (18 %)
(melting point: 142°C).

25



H20 and CH2Cl 2i then stirred for 5 mnutes. The organic |ayer was separated,
dried (MgSOH), filtered and the sol vent was evaporated. The residue (0.48
g) was purified by colum chromatography over kromasil (eluent:

CH2C12/ CH30H 99/1; 5 pm. The pure 20 fractions were collected and the

sol vent vgg pyaRasat ed. The residue (0.117 g) was cryﬁéﬁtﬁm&gﬁkggom

DI PS/ di ethyl ether. The precipitate r% filtered off and dried. Yield:

0.029 g of final conmpound 70 (25 9% ( Ftl ng point: 144C). WD 20071014885
PCT/ EP2006/ 064656 -58- Exanple B5 Preparation of compound 59 CH3 N N O
lyN CH3 0 A mixture of final conmpound 105 (prepared in an anal ogous manner
to B4.a) (O BP1 nol ), nethyl boronic acid (0.0005 nol), Pd(PPh3)4

(0. 00002 rml% an%l Na2 ).0011 nol) in DVE (2.9 m) was stirred at 90C
for 6 hours?) BreRgration NE88m tenperature. H2O was added. The nixture
was extracted with CH The organic |ayer was separated, dried (MgSOH),

filtered, and the sol ‘ was e@zm@d yielding 0.238 g. This fraction

was purlfl ed by coI um chronato raphy over silica gel (eluent: 10
ions were collected and the sol vent was
raction A and 0.06 g of fraction B. Fraction B
was crystallize 3 Phe precipitate was filtered off and dried.
Yield: 0.047 g of |naI corrpound 59 (33 %9 (nelting point: 126C). 15
Exanpl e B6 Preparation Cos conpound 154 Br ' ONO
A mixture of intermediate 14 (prepared according to A6.b) (0.17 mmol),

5  4-methylpiperidine (0.255 mmol), 1-hydroxybenzotriazole (0.255 mmol) and 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (0.03 g, 0.255 mmol) in
THF/CH,CL (1:1, 4 ml) was stirred at room temperature for 12 hours. The mixture was
poured into water and the organic layer was separated. The product was purified by
chromatography over silica gel (Kromasil Sum, 250x20 mm, CH,CL : 100 to CH,CL,

10 /MeOH ; 90:10). The pure fractions were collected and the solvent was evaporated.
Yield: final compound 83 (58 %) .

evaporated. Yi

b) Preparation of compound 47

CH
= N ( 3
N
(1

15 A mixture of intermediate 17 (prepared according to A6.e) (0.15 mmol), diethylamine
(0.225 mmol), 1-hydroxybenzotriazole (0.225 mmol) and 1-(3-dimethylaminopropyl)-

3-ethylcarbodiimide hydrochloride (0.255 mmol) in THF/CH,Cl, (1:1, 4 ml) was
stirred at room temperature for 12 hours. The mixture was poured into water and the

CH,

organic layer was separated. The product was purified by chromatography over silica

20  gel (Kromasil 5pm, 250x20mm, CH,CL : 100 to CH,CL/MeQH : 95:5). The pure
fractions were collected and the solvent was evaporated. Yield: final compound 47 (44
%).



1y CH3 0 3-Chlorobenzenecarboperoxoic acid (0.0005 nol) was added at 5C to
a solution of final conpound 105 (prepared in an anal ogous manner to B4. a)
(0.0005 mol) in 20 CH2A 2 (7 m). The mi xture was stirred at room
tenperature for 24 hours, poured out into H20 and extracted with CHO 2.
The or ganyg Joey¥Rlhssdas washed with H20, dried (MySOH4), Péhﬂ)%b@m“@nd t he

sol vent wasevaporated. The residue (0.3,9) was purified by colum

chromat ogr aphy over kronmsil (eluent: CH2C12/ CH3OH 100/0 to 98/2; 5 pm).

Two fractions were collected and the sol vent was evaporated. Yield: 0.07g of
fraction 25 A and 0.013 g of final conpound 154 (4 % . WD 2007/014885

PCT/ EPZOOGIW%an@m@%@Iﬁ B7 Preparation of conmpound 29 Br NCH3 J'N
iH N A mxture of 1ntegned ate C{{ repared according to A3.a) (0.0002 nol)
in pyrrolidine 5 (0. ) wasttl rred at 140C for 12 hours. The residue was
purifi ed by colum chyegfmat og a‘gLy}pver kromasi| (eluent: CH2C12/ CH3OH NH40H

eSS taken up in diethyl ether and dried. Yield:
0.08 g of f| n (58 9%9. 10 Exanple B8 a) Preparation of conpound
51 AN CH3 Br ‘ e of |nterrred| ate 3 (prepared according to A

.c) (0.0006 nol), N N-demat hyl - - (phenyl rret hyI) 1, 2- et hanedi am ne (0. 0009
m)l) and K2C03 (0.0009 11101) in 15 Cl 13CN was stirred at 80C

over ni ght, AduikBEe ofintermediate; @TMG‘EWPT&’&%MQ)KO 2fmop)), MNdlicdhd2hi ¢ | ayer

was separ at pthyRetyesheditmetd.25 mmdlpaRtpotaidmt dthosig (@D miks) mev apor ated. The
residue {0. 44to%1tr1y\6(§ rﬁy\r:vlag ét%ded%/ 86'% 1%%“? 8 ﬁgurrg rﬁt A%A h asoﬁlo%;eds to wa er

and the organic layer was separated. The product was purified by chromatography over

silica gel (Kromasil 5pm, 250x20mm, CH,Cl, : 100 to CH>Cl,/MeOH : 95:5). The pure

fractions were collected and the solvent was evaporated. Yield: final compound 2 (69

%).

evapor at ed

10
Tables 1-6 list the compounds that were prepared in an analogous manner as one of the
above Examples (Ex.No.).

e .



gel (eluent: CH2C12/ CH3OH/ NHAOH 98/2/0.5; 20 m. The pure fractions were

col l ected and the solvent was evaporated. Yield: 0.17 g of final conpound 51
(47 %9. 20 WD 2007/014885 PCT/ EP2006/ 064656 -60- b) Preparation of
conpound 18 CH3 Br NMMCH3 N OCH3 \ A m'xture of internediate 7 (prepared
accor di ngwho o iéks (0. 0012 ol ), NN-di net hyl - phenyﬁC@Egm@g,&%gdl am ne
(0.0018 nol) and K2C03 (0.0018 nol) .jn CH3CN (10 m) was stirred at 80C
overni ght, poured cut on ice and extracted with CHZClZ. The organic | ayer
was separated, dried (MgSO4), filtered and the solvent was evaporated. The
residue (0.86 g) was purified by colum chromat ography over kronasil

(eluent: CH2C12/ CH30H NI 440H 97/3/0.1; 15-40 m), Two fractions were
coll ected and the sol vent V\fio Cvap rat-etd—Yhetd—06—-64rg—ofFH+raci{i on A and
0.01 g of fraction B. Fracti was [crystlal liZed friom D|PE. [The
precipitate was filtered off g% ed. [vield:,0.03 g 9f final gonpound 18
(nmelting point: 120"C). Exanp Prep rati gnsof {conpound 22 F R3 B r

NN. CH3 15 CH3 JN~' DI AD (0.[0 no| ) wals adde@ drjopw ge at (OC tp a mxture
of internediate 34 (prepar ed"*aq:or ding to A4.b) (j0.0014 nol),
N, N-di met hyl - N - (phenyl net hy|l ) - 1, 2- | et hanedi gnmi ne [(0. 0027 nmpl ) and PPh3

(0.0027 nmol) in THE (15 m) under NP on. he 1| Xt ur e stirred at room
t enper ature overni ght, pouredomout i nt 2 d r~d%i$> @
Y 1 Y ‘L, Y g
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20 with CH2A Z. The organic | ayer was separated, dried 7(NgSO4), filtered,

and t he sol

chr omat ogr aphy over

vent

pm . The pure fractions
resi due (oB6@)sseas purified by

(el uent:

coll ected and the solvent was evaporated. Yield: 0.05 g
22 (7 % . WD 2007/014885 PCT/ EP2006/ 064656

silica gel

(el uent:

was evaporated. The residue (2.6 g) was purified by colum
CH2C12/ CH30H NH4(j H 97/3/0.1; 15-40

were collected and the solvent was evaporated. The
col utm chr omat ogr aphyT/e¥Rbe/fugasi |

CH2C Z/ CH30H NH4OH 98/ 2/ 0. 15-10 25 pn). The pure fractions were
of final
-61- Exanple B10 a) Preparation

conpound

of conpound20_CH3 Br A N CH3 N QQCH3 CH3 gxalate A nixture of
i nt er medi atle 7 (priepareld acdording to |A2. d)| (0.0Q013 fol) and 5
NN- di net hyl|- N -§ 2- pret hoixyphdnyl ) {1, 2- et han€ldi ani{ne (Q. 0026 |npl ) [was stirred
at 90C for| € Hpuss, then tdken dp in H2O and CHRC 2. The éo@ani c layer was
separated, | driged( MyS®), fliltened, and the sollvent |was evyapor ated. The
residue (0.|58g)2 was purifidgd by |column chrlomat dgraphy over krofasi |
(el uent: CH2C ZE/CHSC]—I/ NH4014 95/|5/0.1f 10 [pm). |The pure fracti ¢ns were
col | ected gnd—the gof vﬂm S evapor atgd. 10 The resijdue (7.08%4]g) was
di ssol ved i|n CH3CC n n Nnk e/{t\)ﬂ' 0j élCﬂfa| t. The
pr eci pitatﬁ aas fi] tered Tl awrd |dp=€d| gl d=/Q. (59 %n fli pd’ | conpound 20
(18 % (nellting pojht: [[420)|.“b) |Preparati dn-of {Conpaund 37 CH3 CH3 \ \ N~
N CH3 "
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/1 VCH3 N/ / 15 oxalate A m xture of internediate 12 (prepared according
to A5.c) (0.0013 nol) and N,N,N - trinethyl-I, 2-ethanedi am ne (0.0026 nol)
was stirred at 90C for 2 hours, then taken up in H2O and CH2Cl12. The
organi c | ayer was separated, dried (MgSO4), filtered, and the solvent was
evapor at edo 20phve1sesi due (0.5 g) was purified by col umpcaErbicoemEsogr aphy
over kromasil (eluent: CH2C 2/ CH30H6NHAOH 95/5/0.1; 10 pm. The pure
fractions were collected and the sol vent was evaporated. The residue (0.084

g) was dissolved in CH3COCH3 and converted into the et hanedioic acid salt.
The preci piHate—was—Htterpd—oti—and—dred—Yiel 0--009—g—6f—ra|
conmpound 3y _(@ % - (nmelting point 42C). RS ... WO
2007/01488553 / EP2006 064656 -6%— &npl el B11 a Prepabati on of cjonpound
83 3 Na Bf INGNS| CHB OO%—G ASi Xt re of i ntefnediaf g 14 (frepared
according [ & AB. BY (0.17 mp 524- neghyl pj peri dj ne (0, 255 mndl ),
1- hydr oxybphzogr i ﬁizol e|(0.2b5 mpl) an& 1-(B-
di met hyl am nopr opyl ) - 31 et hy| car bpdi i nji de hydrochl pride (0.03 g, 0.255 mmol)
in THE/CHEC]Z (141, _4im) Was stirred at rpomtepperature for hours. The
m xture was, poure@t @n tyeank@ ay.e@F ar . The
product wabs®purifile = )=
A 4 g 3 g o i e 9
% T |2 |2 | E | & ) os) er) or)
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chr omat ogr aphy over silica gel

CH2C12 10 / MeCH ;
was evapor at ed.
47

accor di ngwhodR1fks (0. 15

90: 10).
Yi el d:

final

(Kromasi |

5m 250x20 mm CH2C12 :

100 to

The pure fractions were collected and the sol vent

mol ) ,

conmpound 83 (58 % .
NCH3 Q Cl143 a' N\N-CH3 15 A m xture of
di et hyl am ne

b) Preparation
internediate 17 (pr

of conpound
epar ed

(0. 225 np@t/kp2006/064656

1- hydr oxybenzotriazole (0.225 mol ).@nd 1-(3-di net hyl am nopropyl ) -

3-et hyl carbodi i m de hydrochl oride (0.255 nmol)

in THE/ CH2C12 (1:1, 4 m) was

stirred at roomtenperature for 12 hours. The m xture was poured into water
and the organic layer was separated The product was purified by
chr onmat ogrﬁiphyaovqr silica 20 gel (Kronasil th 250x20m [CH2C1 2 : 100 to
CH2(" 12/ MeQHg:-E95:[5). The purel| fragtions were coll gcted and the sol vent was
evapor at ed| ¥i @1 &) final | gonpoyind 4F (44 % . MO 2007£014885
PCTI EP2006 0ﬁ4@5@« -63- )3 Pre;farat on of conpound 2 & f \-CH3 Br NN
lOCH3 CH3 £ Avm ture of intefnedi ate 7| (prepared ccordingto A 2.d) (0.25
nmol ), N, M d| et hyI -N - net hyl ef hyl epedi am ne ([0. 25 | ) and potassium
carbonate (0. 25 Mol ) N5 acejonitfite (o m )| was Stirred at 80C for 18
hours. The|m xt ur € pp i d [t e Ypr(gd | ayer was
separ at ed. Jﬁhe prad Was{rﬁri /@htophyr silica gel
(Kromasi| 5m 250x26nm [CH2C12|™ 10p%“t o |CH2C12/WeOH [ %95:5). The pure
ftactions (ere—eeHrectediand—the—sofventwas—e ield: final
conpound 2((69 %|. -
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10 Tables 1-6 Ilst the conpounds that were prepared in an anal ogous manner
as one of the above Exanples (Ex.No.). WD 2007/014885 PCT/ EP2006/ 064656
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melting point (°C)

78°C
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Phys. data
melting point (°C)
88°C
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Phys, data:
melting point (°C)
68°C
195°C
208°C
138°C
142°C
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sa waa azazx HzaPy UOc Pa U a W 2007/014885 PCT/ EP2006/ 064656
-86- C. Analytical data For a nunber of conpounds, either nelting points or
LCVMS data were recorded. 1. Melting points 5 If possible, nelting points
(or ranges) were obtained with a Leica VMHB Koffl er bank. The nelting

poi nts are wos@yhesked. 2. LCMS conditions Method 1. 10pdqGMBo0RS4GRr i ed
out (electrospray ionisation in positise node, scanning node from 100 to
900 anu) on a Kromasil C 18 (Interchim Mntlugon, FR) 5 m 4.6 x 150 m);
Flowrate 1 m/mnute. Two nobil e phases (nobile phase A- 30 %6.5 mM

ammoni um acerate [F 40 Yo acetqmi tTiIEg +30 fzaforni(, acrg—2mtAt)y—obi |l e
phase B: 100| % agegtonitriile) were enployed|to rquu a gradient conditjon from
100 % A for 1 .majte to] 15 1900 % B |in 4 mnutes| 100 %B for|] 5 minlites to
100 % A in 3| nftles, ard regquilibrate wWth 100 %A flor 2 'nutesL. Met hod
2 : LCMB was|carRiled out| (el eqtrosprlay ionjsatiof in bgth posjtive and
negative (pu %Id:%") —20 gn a Krjomasilj C 18 [Inter¢h
, FBQ I

i
im Nontlugon, FR) 3.5 m
e phases (npbile phase A

4.6 x 100 nm wratg 0.8 [(m/mnute. TWwo nobi
35 % 6.5 nM amohfilum acdtate + 30
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% acetonitrilc +35 % formc acid (2 MA); nobile phase B: 100% acetonitrile)
were enployed to run a gradient condition from100 %A for 1 mnute to 100
%Bin4 mnutes, 100 %B at a flowrate of 1.2 m/mnute for 4 mnutes to
100 % A at 0.8 25 nl/mnute in 3 mnutes, and reequilibrate with 100% A for
1.5 m nut e)wo 2Metorgds 3 LCMS was carried out (clectrosprayct/podadshddp | N both
positive and negative (pul sed) node ssanning from 100 to 1000 anu) on a
Sunfire C18 (Waters, MIIford USA) 3.5 30 m 4.6 x 100 nm; Flowrate 0.8
mimnute. Two nobile phases (nobil e phase A. 35 % 6. 5mM amoni um acetate +
30 % acet oni Tt F35 % form g acTrd (2 it )b e phase %
acetonltrlle)Lwe enpl ogyed tg run a. gradi ent gonditijon frd %A for 1

Q.
__f'

mnute to 100 %8 in 4 nminutes, 100 (% B atf a flgqw rate of 1.2 m/mnute for
4 mnutes tg %0@ % A at| 0.8 oOm nyte i n [3um nutes, and reéiquili rate with
100 % A for Bl5 mnute). 2007/ 8148852 PCT/|ER20041064686 - 87- Met hod
4: LCVB was ¢agrigdd out |(el ect|rosprdy—i oni|sation Tn pﬂsitive node,|] scanni ng
node from 100°t& [900 a ) onja Xterira M5|C18 (\aters,) MIfagrd, ) 5m 3.9
x 150 nm); Kl owFrlate 1 |m/minute. Two nobile phases (nobile phase A 85%

0,

6. 5nM anmoni tgnitrille, nohkile phase Bl 20% 6.5 mM
anmoni um acet l ) were enplgyed tg run a gradijent from
100 % A for 3 m nut % |B 5 nyt gs) ]OBf 6 |mynytes to 100 %
Ain 3 mnutes anc@ u@brq@%t@lcq@A f /3 w@te@l( Table 7:
LCVMS parent peak CowpoundsLCVH par entw peak wCMS et hod™ No Mrl) 11428 1 2
456 2 4 442|1 5 470 1
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6 484 1 7 467 1 8 499 1 95131 10518 1 11 4701 12 533 1 13 530 1
14 558 1 16 470 1 17 48.4 4 21 504 1 22 52:2 1 25569 1 27 442 2 28
513 2 29 543 1 30 6013 1 33 514 2 WD 20071014885 PcTlI EP20061064656 88 _
Compound LCMS parent peak LCMS nethod No nmuq) 34 515 1 35 526 1 36 554 1

38 410 1 3QiAf7diassd0 486 1 42 526 1 PCT/EP2006/064656
-81-

Phys. data.
melting point (°C)
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43 554 1 44 557 1 45 5010 1 46 525 1 47 528 1 48 590 1 49 556 1 50
588 1 51 550 1 52 550 4 54 450 1 56 545 1 57 552 1 58 584 1 60 510 1
61 482 1 62 479 1 63 466 1 64 526 1 65 544 1 67 554 1 68 542 1 69 286
3 71 5701 72 5551 73 574 1 74 588 1 WD 2007/014885 PCT/ EP2006/ 064656
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Nol 75618 1 76 619 1 77 6141 78 631 1 79 630 1 81 486 1 82 482 1
83 496 1 84 511 1 85 480 1 86 484 1 87 512 1 88 5001 90 572 1 91 573
1 925611 93 2351 94 5561 955161 97 536 1 98 512 1 101 550 111
561 1 113 627 1 114 624 115 627 1 116 611 117 627 1 118 611 1
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119 334 1 120 574 1 121 620 1 126 526 1 127 544 1 WD 2007/014885

PCT/ EP2006/ 064656 -90 Conpound LCMS parent peak LCVS nethod No (MLl 128
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D. Pharmacol ogi cal exanples D. 1. In-vitro nmethod for testing conpounds
against M tuberculosis. Flat-bottom sterile 96-well plastic mcroliter
plates were filled with 100 pl of 5 Mddlebrook (Ix) broth nedium
Subsequently, stock solutions (10 x final test concentration) of conpounds
wer e added wo 285/ 0Rdssy¥0l unes to a series of duplicate weldSygphochRlddfm 2 so
as to allow evaluation of their effectg-on bacterial growh. Serial five-
fold dilutions were made directly in the mcrotiter plates fromcolum 2 to
11 using a custom sed robot system (Zymark Corp., Hopkinton, M. Pipette
tips were changed 10 after every 3 dilutions to mnimze pipetting errors
wi t h hi gh hydrophobi c conpounds. Untreated control sanples with (colum 1)
and wi thout (colum 12) inoculumwere included in each mcrotiter plate.
Approxi mately 5000 CFU pdr wel[l of Mycjpbact eri um tubercul osis (strain
H37RV), in a volume of 1d0 pl |in M ddl eprook WO 2007/ 014885

PCTI EP20061064656 -91 (l|x) lkgjoth nmedium was added to the rows Ato H,
except colum 12. The sanevé&qunme of bfoth medi um w t hout inocul um was
added to colum 12 in row A tn H The fcultures were incubated at 37C for 7
days in a humdified atngsphefe (incubator with open air valve and
continuous ventilation). z?ay before| the end of incubation, 6 5 days

after inocul ation, Resazur 1:5) was jadded to all wells in a volunme of 20
| and plates were incubdt or anothef 24 hours at 37C. On day 7 the
bacterial growh was quantitgted fluorjonetrically. The fluorescence was
read in a conputer-contrgledifluoronetier (Spectramax Gemni 10 EM

Mol ecul ar Devi ces) at an [excitlati on wavel ength of 530 nm and an em ssion
wavel ength of 590 nm Thg perdentage griowth inhibition achi eved by the
conpounds was cal cul ated accqrding to |standard net hods and expressed as

pl C50 values. The result Rown i n| Table 8. 15 D.2. In-vitro nethod for
testing conpounds for antji al activity against strain M Snegmati s

ATCC607. Fl at-bottom stqri wel \ | astic mcroliter plates were filled
wal é;f suppl emented wth 0.25 % BSA

with 180 1 of steril®e dai
Subsequent |y, st soleut|i

Table 6
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20 final test concentration) of conpounds were added in 45 1 volunes to a
series of duplicate wells in colum 2 so as to allow evaluation of their
effects on bacterial growh, Serial five-fold dilutions (45 pl in 180 pl)
were made directly in the mcrotiter plates fromcolum 2 to 11 using a
cust om sed whptosyst em (Zymark Corp., Hopkinton, M) . pPira@bdegoddkhs were
changed after every 3 dilutions to mni r_%bz_e 25 pipetting errors with high
hydr ophobi ¢ conpounds. Untreated control “sanples with (colum 1) and

wi t hout (colum 12) inoculum were included in each mcrotiter plate.
Approxi mately 250 CFU per well of bacteria inoculum in a volume of 100 p
in 2.8x Mield anhaktied @itabr ot h medi um was added to the rows A to H except
colum 12. The sane valune of broth medi um w t j nocul um added to
col urm 12 i nFPoMHRbS O?gﬂn?—?mﬁgltﬁqﬂereﬁtﬂ’égsPWF ar ﬁﬁ%&iﬁf"eﬁﬂﬁf‘e"@%ﬁf or 48 hours
in a humdified 5% C02 at nosphere (incubator with open air val ve and

conti nuous vqnﬂ'e]tgg!?gms At the end of incubation, two days after
a

i nocul ati on, ) Tal growth was quantitated fluoronetrically.

Ther ef or e5 Al drrossibleymelting Ryinig{er magrRsHiwers obfainedeyithe LeicaaVYHTR Kefiler bak. | and
pl ates were AEHRAIRGoIMY arBRBédMREted. hours at ' 50C. 35 WO 20071014885

PCT/ EP2006/ 064656 -92 The fl uorescence was read in a conputer-controlled
fluoroneter (Cytofluor, Biosearch) at an excitation wavel ength of 530 nm
and an em ssobCMduwmhéitighdr of 590 nm (gain 30). The percentage grow h

i nhi bition agpigeyed by the compounds was cal cul ated according to standard
met hods and m;‘sﬁed as_pl Coo values. The results are shown in_ 5 Table 8.
Tabl e 8: 1fkes wes egripthouf (elegraspraydpnisiion fin pastive spasisussarning mofYd® to t he
invention fqpod ocraruned b KréRAsTF@)R (Biétciin, MUdgheos, PR § 164 €50) 50vhmymegmat i s

M tubercul C)'l'i‘ilosév ra%OI I'}‘ll?/h‘lil?ultgslo W rln(c)ﬁ% ph%s::Les ?Ihgbi?é p]}laselA:53(i]' 9 o_6.§' 1%11\? 'agnn_onium
acetate + 40 % acetonitrile +30 % formic acid (2ml/l); mobile phase B: 100 %
acetonitrile) were employed to run a gradient condition from 100 % A for 1 minute to

15 100 % B in 4 minutes, 100 % B for S minutes to 100 % A in 3 minutes, and
reequilibrate with 100 % A for 2 minutes).

Method 2 :
LCMS was carried out (electrospray ionisation in both positive and negative (pulsed))
20  on aKromasil C18 (Interchim, Montlugon, FR) 3.5 um, 4.6 x 100 mm); Flow rate 0.8
ml/minute. Two mobile phases (mobile phase A: 35 % 6.5 mM ammonium acetate + 30
% acetonitrile +35 % formic acid (2 ml/l); mobile phase B: 100% acetonitrile) were
employed to run a gradient condition from 100 % A for 1 minute to 100 % B in 4
minutes, 100 % B at a flow rate of 1.2 ml/minute for 4 minutes to 100 % A at 0.8
25 ml/minute in 3 minutes, and reequilibrate with 100 % A for 1.5 minute).

Method 3 :
LCMS was carried out (electrospray ionisation in both positive and negative (pulsed)
mode scanning from 100 to 1000 amu) on a Sunfire C18 (Waters, Millford USA) 3.5
30 um, 4.6 x 100 mm); Flow rate 0.8 ml/minute. Two mobile phases (mobile phase A: 35
% 6.5mM ammonium acetate + 30 % acetonitrile +35 % formic acid (2 ml/1); mobile
phase B: 100% acetonitrile) were employed to run a gradient condition from 100 % A
for 1 minute to 100 % B in 4 minutes, 100 % B at a flow rate of 1.2 ml/minute for 4
minutes to 100 % A at 0.8 ml/minute in 3 minutes, and reequilibrate with 100 % A for
35 1.5 minute).




8 5.1 - 146 6.3 4.3 51 6 5.1 150 6.4 4.4 1|

2 5.7 - 275.5- 131 6.04.5 2

152 5.6 53 6.54,7 45 1- 8649 - 805.1- 895-884.94.05 34.05 <4
52 5.8 - 122 4.2 - 123 5.2 - 82 4.4 - 11 5.1 - 55.1- 14 5.2 WO

2007/ 014885 PCTI EP2006/ 064656 -93 Co.No M snegmatis M tubercul osis

Pl C50 Pl C50wohobflagss8 51 - 85 5,1 - PCT/EP2006/064656

-87-

Method 4:
LCMS was carried out (electrospray ionisation in positive mode, scanning mode from
100 to 900 amu) on a Xterra MS C18 (Waters, Milford, MA) 5 um, 3.9 x 150 mm);
Flow rate 1 ml/minute. Two mobile phases (mobile phase A: 85% 6.5mM ammonium
5 acetate + 15% acetonitrile; mobile phase B: 20% 6.5 mM ammonium acetate + 80%
acetonitrile) were employed to run a gradient from 100 % A for 3 minutes to 100% B
in 5 minutes, 100% B for 6 minutes to 100 % A in 3 minutes, and reequilibrate with
100 % A for 3 minutes).

10 Table 7 : LCMS parent peak

Compound LCMS parent peak LCMS method
No (MH)
1 428 1
2 456 2
4 442 1
5 470 1
6 484 1
7 467 1
8 499 1
9 513 1
10 518 1
11 470 1
12 533 1
13 530 1
14 558 1
16 470 1
17 484 4
21 504 1
22 522 1
25 569 1
27 442 2
28 513 2
29 543 1
30 608 1
33 514 2




Ul UTo

51- 124 5.05 - 91 4.1 - 84 5.1- 13 4.6 - 835.6 - 954.9- 104.7 - 12
.1 -815-8751-9251-95- 1335.74.4 16 4.4 - 17 5.3 15 4.8 -
6 5.2 - 97 4.4 4.2 24 5.1 - 105 6.0 - 104 5.8 - 106 6.4 <4 103 4.5 - 32
7 - 556.04.3 98 5.3 - 111 5.8 - 139 4.3 - 107 5.8
WO 2007/014885 PCT/EP2006/064656
-88-
Compound LCMS parent peak LCMS method

No (MH")

34 515 1

35 526 1

36 554 1

38 410 1

39 424 1

40 486 1

42 526 1

43 554 1

44 557 1

45 500 1

46 525 1

47 528 1

48 590 1

49 556 1

50 588 1

51 550 1

52 550 4

54 450 1

56 545 1

57 552 1

58 584 1

60 510 1

61 482 1

62 479 1

63 466 1

64 526 1

65 544 1

67 554 1

68 542 1

69 286 3

71 570 1

72 555 1

73 574 1

74 588 1




WD 20071014885 PCTI EP20061064656 -94 Co.No M snegmatis M tuberculosis .
pl C50 plCso 54 5.0 - 61 5.1 - 62 5.1 - 635.1- 394.5- 384.5- 154 5.4 -
108 5.9 4.0 64 6.55.0 68 6.55.1 113 4.5 - 115 4.8 - 114 4.7 - 116 5.3 -
25 5.4 - 20 5.9 - 117 4.3 - 118 5.6 - 26 5.7 - 119 5.5 - 101 4.9 - 59 5.8 -

110 5.2 - 1wb 26071488436 4.4 - PCT/EP2006/064656
-89.
Compound LCMS parent peak LCMS method
Neo MH)
75 618 1
76 619 1
77 614 1
78 631 1
79 630 1
81 486 1
82 482 1
83 496 1
84 511 1
85 480 1
86 484 1
87 512 1
88 500 1
90 572 1
91 573 1
92 561 1
93 235 1
94 556 1
95 516 1
97 536 1
98 512 1
101 550 1
111 561 1
113 627 1
114 624 1
115 627 1
116 611 1
117 627 1
118 611 1
119 334 1
120 574 1
121 620 1
126 526 1
127 544 1
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128 487 1
129 488 1
130 527 1
131 443 1
132 477 1
133 471 1
134 485 1
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D. Pharmacological examples
D.1. In-vitro method for testing compounds against M. tuberculosis.

Flat-bottom, sterile 96-well plastic microtiter plates were filled with 100 pl of
Middlebrook (1x) broth medium. Subsequently, stock solutions (10 x final test
concentration) of compounds were added in 25 pl volumes to a series of duplicate wells
in column 2 so as to allow evaluation of their effects on bacterial growth. Serial five-
fold dilutions were made directly in the microtiter plates from column 2 to 11 using a
customised robot system (Zymark Corp., Hopkinton, MA). Pipette tips were changed
after every 3 dilutions to minimize pipetting errors with high hydrophobic compounds.
Untreated control samples with (column 1) and without (column 12) inoculum were
included in each microtiter plate. Approximately 5000 CFU per well of
Mycobacterium tuberculosis (strain H37RV), in a volume of 100 u! in Middlebrook
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cultures were incubated at 37°C for 7 days in a humidified atmosphere (incubator with
open air valve and continuous ventilation). One day before the end of incubation, 6
days after inoculation, Resazurin (1:5) was added to all wells in a volume of 20 ul and
plates were incubated for another 24 hours at 37°C. On day 7 the bacterial growth was
quantitated fluorometrically.

The fluorescence was read in a computer-controlled fluorometer (Spectramax Gemini
EM, Molecular Devices) at an excitation wavelength of 530 nm and an emission
wavelength of 590 nm. The percentage growth inhibition achieved by the compounds
was calculated according to standard methods and expressed as pICsy values. The
results are shown in Table 8.

D.2. In-vitro method for testing compounds for anti-bacterial activity against strain M.
Smegmatis ATCC607.

Flat-bottom, sterile 96-well plastic microtiter plates were filled with 180 ul of sterile
deionized water, supplemented with 0.25 % BSA. Subsequently, stock solutions (7.8 x
final test concentration) of compounds were added in 45 pl volumes to a series of
duplicate wells in column 2 so as to allow evaluation of their effects on bacterial
growth, Serial five-fold dilutions (45 ul in 180 pl) were made directly in the microtiter
plates from column 2 to 11 using a customised robot system (Zymark Corp.,
Hopkinton, MA). Pipette tips were changed after every 3 dilutions to minimize
pipetting errors with high hydrophobic compounds. Untreated control samples with
(column 1) and without (column 12) inoculum were included in each microtiter plate.
Approximately 250 CFU per well of bacteria inoculum, in a volume of 100 pl in 2.8x
Mueller-Hinton broth medium, was added to the rows A to H, except column 12. The
same volume of broth medium without inoculum was added to column 12 in row A to
H. The cultures were incubated at 37°C for 48 hours in a humidified 5% CO2
atmosphere (incubator with open air valve and continuous ventilation). At the end of
incubation, two days after inoculation, the bacterial growth was quantitated
fluorometrically. Therefore Alamar Blue (10x) was added to all wells in a volume of 20
ul and plates were incubated for another 2 hours at 50°C.

Puscepti bility testing: 5 The

57 5.9

100 m
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10 Staphyl ococcus aureus (ATCC29213); STA RMETH neans nethicilline resistant
St aphyl ococcus aureus (MRSA) (a clinical isolate fromthe University of
Antwerp). ATCC neans Anerican type tissue culture. WO 2007/014885

PCT/ EP20061064656 -100- CLAIMS 1. A conpound according to the general
Fornula (1 syo ewo7basgul a (1b): (RE)p R7 1°. N~(CH2) q, " Z pchr@dp200686d562  (RI) p
R7 1,6 \\ \ < (CH2)g "Z (Ib) R3 N.x1Q R9 5 a pharnaceutically

acceptabl e acid or base addition salt thereof, a quaternary am ne thereof,
a stereochemcally isonmeric formthereof, a tautoneric formthereof, a
N-oxide formthereaf wherein: p is an integer ual to zero, 1, 2, 3 or 4;
gis an integer equal to 1, 2 or (3; M shebifaris radl caM%eﬁqﬂ,gg- from
formulae: R4 \X |- NR&EOM. or QO SRS ltﬁ’ﬁ cyano, Iil al ky
hal oal kyl , hydroxy} al kyl oxy, al kyI t h| oF 34l kyI o> yal kyl P gﬂokyl t hi oal kyl
aryl al kyl, di(aryl)al kyl ,6@ryl or % I's hydrogen, alkyloxy, |jaryl,
aryl oxy, hydroxy, mereapto—i5 a.kyIUAya.“yTUAy, aHaHHhi-6—reRe—or
di (al kyl)am no, pyrrolidino or a Y radical of formula u wherein Y is CH2,

0, S, NH or p3, In-vitro method for testing compounds for anti-bacterial activity against various

non-mycobacterial strains

Preparation of bacterial suspensions for susceptibility testing:

5  The bacteria used in this study were grown overnight in flasks containing 100 ml
Mueller-Hinton Broth (Becton Dickinson - cat. no. 275730) in sterile de-ionized water,
with shaking, at 37 °C. Stocks (0.5 ml/tube) were stored at —70 °C until use. Bacteria
titrations were performed in microtiter plates to detect the TCIDsp, in which the
TCIDS0 represents the dilution that gives rise to bacterial growth in 50 % of

10  inoculated cultures.
In general, an inoculum level of approximately 100 TCIDs, was used for susceptibility
testing.

Anti bacterial Susceptibility testing: ICqy determination

15 Microtitre plate assay
Flat-bottom, sterile 96-well plastic microtiter plates were filled with 180 pl of sterile
deionized water, supplemented with 0.25 % BSA. Subsequently, stock solutions (7.8 x
final test concentration) of compounds were added in 45 ul volumes in column 2. Serial
five-fold dilutions (45 pl in 180 ul) were made directly in the microtiter plates from

20  column 2 to reach column 11. Untreated control samples with (column 1) and without
(column 12) inoculum were included in each microtiter plate. Depending on the
bacteria type, approximately 10 to 60 CFU per well of bacteria inoculum (100
TCID50), in a volume of 100 pl in 2.8x Mueller-Hinton broth medium, was added to
the rows A to H, except column 12. The same volume of broth medium without

25  inoculum was added to column 12 in row A to H. The cultures were incubated at 37°C
for 24 hours under a normal atmosphere (incubator with open air valve and continuous
ventilation). At the end of incubation, one day after inoculation, the bacterial growth
was quantitated fluorometrically. Therefore resazurin (0.6 mg/ml) was added in a
volume of 20 pl to all wells 3 hours after inoculation, and the plates were re-incubated

30 ovemight. A change in colour from blue to pink indicated the growth of bacteria.
The fluorescence was read in a computer-controlled fluorometer (Cytofluor %
Biosearch) at an excitation wavelength of 530 nm and an emission wavelength of 590
nm. The % growth inhibition achieved by the compounds was calculated according to
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Time kill assays
Bactericidal or bacteriostatic activity of the compounds may be determined in a time
kill assay using the broth microdilution method *. In a time kill assay on
Staphylococcus aureus and methicillin resistant S. aureus (MRSA), the starting
15  inoculum of S. aurues and MRSA is 10° CFU / ml in Muller Hinton broth. The
antibacterial compounds are used at the concentration of 0.1 to 10 times the MIC (i.e.
ICy as determined in microtitre plate assay). Wells receiving no antibacterial agent
constitute the culture growth control. The plates containing the microorganism and the
test compounds are incubated at 37 °C. After 0, 4, 24, and 48 hrs of incubation samples
20  are removed for determination of viable counts by serial dilution (107 to 10) in sterile
PBS and plating (200 1) on Mueller Hinton agar. The plates are incubated at 37 °C for
24 hrs and the number of colonies are determined. Killing curves can be constructed by
plotting the log1oCFU per ml versus time. A bactericidal effect is commonly defined as ‘
3-log)o decrease in number of CFU per ml as compared to untreated inoculum. The \
25  potential carryover effect of the drugs is removed by serial dilutions and counting the |
colonies at highest dilution used for plating.
* Zurenko,G.E. et al. In vitro activities of U-100592 and U-100766, novel
oxazolidinone antibacterial agents. Antimicrob. Agents Chemother. 40, 839-845 (1996).

30 Determination of cellular ATP levels
In order to analyse the change in the total cellular ATP concentration ( using ATP
bioluminescence Kit, Roche), assays are carried out by growing a culture of S. aureus
(ATCC29213) stock in 100 ml Mueller Hinton flasks and incubate in a shaker-
incubator for 24 hrs at 37 °C (300 rpm). Measure OD4s nm and calculate the CFU/ml.

35  Dilute the cultures to 1 x 10° CFU/ml (final concentration for ATP measurement: 1 x
10° CFU/100 pl per well) and add test compound at 0.1 to 10 times the MIC (i.e. ICgo
as determined in microtitre plate assay). Incubate these tubes for 0, 30 and 60 minutes
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Het-alkyl; gis 1, R4 and R5 each independently are alkyl or R4 and RS
together 15 with the nitrogen atomto which they are attached forma

4-t hi onorwbabemagsspi peri di no or pi perazi no radi cal substcirmreeentichs al Kyl
or arylalkyl; R6 is aryl optionally sulggtituted with a halo, or R6 is
benzofuranyl; R7 is hydrogen; and R8 is ~a straight or branched saturated
hydr ocar bon radi cal having froml to 4 carbon atonms. 20 3. A conpound
according to any_ane of clains 1 and 2 characterized inthat pis 1, Zis
a radical of forjmula (a); R 1is bronnlgpom(?lmjl; R2 is nethyl oxy qgr
phenyl; R3 S p enk/]| 08 i on@l Ty substifuted wW[th methyl oxy, qr_benzyl; q is
1 REand [Emed e A |LVIOU PAK I SMULSEN SEY | SEA | S0 ST |E8TA g et her

Wi th the 25 mNol rlagsusedan #30k[2024514986u 3783183 ab 65365 | 8668 1B800[28920092 13| RMETH

4-t hi onor phpl1 ng radica al  pilperidr np rilgl cgl sybst({tufled wih et hyl at
the 4-positjegéla '3?'%),41352'1196 A TR T Htut edw- 84 B84y atl the
4-position;| Reils phenyg| or| benzof granyl; fand |R7 i|s hydrijogerl. 30 |4. A

bromo O n ti"}y!; R retiyH-por—g—phery——R3—5—phery—barzyH—or
qui nol i ne- 5p ydéngt hyl|13.6( is| 1; [R4 and RS each |are[nethyl jor R4 anqg R5
t oget her wi th4jtre ni tlig)_:]en atomto| whlch they are atfached florm g
pi perazi no patiga—sobstitutetwth—ethy—atjther—4-postittort—R6{i s phenyl
optionally puldstlitutiéd7ithl a flluono ih thie 2-[posiftiop;: KR/ 35 is |hydrogen;
and R8 is efhyl. WO ;53971014&%5 K&/ EPROO6) 064656 | -1P3 5 A |conpqund
accordi ng tpctgrm 1, tharactgrizgd T that—tfhe ¢onmppund—+ssetedted from
- 5 72 | 8.8 [555 11.1 13.9 1.1 111|111

N- [ ( 6- br oo} 31418t hoxy- qui no|l i n-[3-ylf) - pheny|l - mat hyll] - Nl N' - ldiziygt hyl -|N- phenyl -
et hane- 1, 2- giamyme;
N- benzyl - N- (-’(4- hr omp- 2- phenyl - qui nal i n: 3-yl ) - phenyl - net hylﬁ;lﬁl\; N dilnet hyl -
et hane- 1, 2-di @n|[ne; 9.0
2- {benzyl - [ (6-met hyl - Z-phenyl -qui nol i n- 3-yl ) -] 7henyl -met hyl | -am no} - 1- (4-

b y
conpound acfor,difng t&g aim 2, [chafactgrizjed ijn that p is[ 0 qr]; R is
o y "I -
1

BSU 43639 means Bacillus subtilis (ATCC43639); ECO 25922 means Escherichia coli
(ATCC25922); EFA 14506 means Enterococcus faecalis (ATCC14506); EFA 29212
means Enterococcus faecalis (ATCC29212); LMO 49594 means Listeria
5  monocytogenes (ATCC49594); PAE 27853 means Pseudomonas aeruginosa

(ATCC27853); SMU 33402 means Streptococcus mutans (ATCC33402); SPN 6305
means Streptococcus pneumoniae (ATCC6305); SPY 8668 means Streptococcus
pyogens (ATCC8668); STA 43300 means Staphylococcus aureus (ATCC43300); STA
25923 means Staphylococcus aureus (ATCC25923); STA 29213 means

10  Staphylococcus aureus (ATCC29213); STA RMETH means methicilline resistant
Staphylococcus aureus (MRSA) (a clinical isolate from the University of Antwerp).
ATCC means American type tissue culture.



'710 net hyl - pi perazin-1-yl)-ethanone; 2-{
[(6 br onp- 2- met hoxy- qui nol i n- 3-yl ) - phenyl - met hyl | - qui nol i n- 5-yl et hyl - am no

B nethyl pi per azi n- I-yI) et hanone; 2-
{benzyl - [ (6- brono- 2- met hoxy-qui no Iin-3-yl)-phenyl-nethyl]-amno } -1-(4-
met hyl - pi perazin-1 -yl)-ethan one; 15
N- benzyl - N-[ ( 6- br onp- 2- et ho) cy- qui nol i n-3yl)-(2-fluoro-phenyl)-nmethyl]- N,
-di net hyl -ethan e- 1, 2-diani ne;
{benzyl - [(M%F"@Hﬂ-“&.ﬁrret hoxy- qui nol i n-3-yl) - phenyl - met BEYERMoQeAScaceti ¢ aci d
et hyl ester; and -100-
2-{benzyl - [(6 nmet hyl - 2- phenyl - qui nol i n- 3-yl ) - phenyl -net hyl ] -am no}-1- 20
pi peridi n-1-yl -et hanone; a pharnaceutically acceptable acid or base addition
sal t thereofégﬁgﬁgiernary am ne thereof, a stereochemcally isonmeric form
thereof, at ic form thereof, a N--oxide formthereof. 25 6. A
conpound according to claim1, characterized in that the conpound is
selected from 2-
{benzyl - [ (6- et h@lcowp?}wér@wmwmhqgfngagﬁoymwhélﬁwrﬁmwmb) anino } -1-(4-
benzyl - pi perazin-1-yl)- thanoneR, N-§°( 6- br ono- 2- net hoxy- qui nol
n- 3-yl ) - phenyl - net hyl ] - N- \2- nmet oxyjépen&ﬁg) 30 N; (Ia)
- di net hyl - et hane- 1, 2- di aNi™® Ya~~,
2- {benzyl - [ (6- met hyl - 2- ph¢nyI - ol i n-gryl ) - phenyl-nethyl]-anino}-N,N—
di net hyl - acet am de; WO 200%¥ $F5 T/ EP2006/ 064656 -104
N- benzyl - N-[ ( 6- br onp- 2- phenyl - qui nol i n- 3-y1) - phenyl -net hyl ] -N , N - di net hyl -
et hane- 1, 2-di am ne; 2-
{benzyl - [ (6- et hyl - 2- phenyl - qui nol i n-3-yl ) - phenyl - net hyl | - am no} - 1- ( 4-
nethyl-piperidin-l-yl) et hanone; 5
2-{benzyl - [ (6- met hyl - 2- gtigny! - quﬂnohﬁn 3-yl)-phenyl -net hyl ] -am no}- N, N-

di et hyl - acet am de; b
I SPEN \N\/(Cﬂz)q ~z (Ib)
R3
& N~ YRl0
bo

5  apharmaceutically acceptable acid or base addition salt thereof, a quaternary amine
thereof, a stereochemically isomeric form thereof, a tautomeric form thereof, a N-oxide
form thereof wherein: )

p is an integer equal to zero, 1, 2, 3 or 4;
q is an integer equal to 1,2 or 3;
10 Z is a radical selected from formulae:
7 R?
\x AN (a) . \CO/O\RB (b)
R! is cyano, halo, alkyl, haloalkyl, hydroxy, alkyloxy, alkylthio,
alkyloxyalkyl, alkylthioalkyl, arylalkyl, di(aryl)alkyl, ary! or Het;
R? is hydrogen, alkyloxy, aryl, aryloxy, hydroxy, mercapto,
15 alkyloxyalkyloxy, alkylthio, mono or di(alkyl)amino, pyrrolidino or a

ooy
ltl/\¢

radical of formula > wherein Y is CH, O, S, NH or
N-alkyl;

R} is alkyl, arylalkyl, aryl, mono- or di-alkylaminoalkyl,
Het or Het-alkyl; .

20 RtandR’ each independently is hydrogen; alkyl; alkyloxyalkyl; arylalkyl; Het-

alkyl; mono- or dialkylaminoalkyl; Het; or aryl; or

R*and R’ together with the nitrogen atom to which they are attached form a
radical selected from the group consisting of pyrrolidino, piperidino,



2- {benzyl -[ (6-brono-2- phenyl - qui nol i n-3-yl ) - phenyl -nmet hyl ] -am no} -N, N

di net hyl - acet am de; 2-

{[ benzof uran- 2-yl - (2- phenyl - qui nol i n-3-yl ) -net hyl ] - benzyl -am no}-N- 10

I sopropyl - N-net hyl - acet am de; 2- {benzyl -[(6-nethyl -2-phenyl - qui nol i n-3-yl)
- phenyl - net hyl ] - am no} - 1- t hi onor phol i n-4-yl - et hanone; and

2-{benzyl -[ (6- et hyl - 2- phenyl - qui nol i n-3-yl) phenyl -net hyl]-am no} -N-

i sopropyl - Worred7hydsssacet am de; 15 a pharmaceutical |y apeeptabdgis@pnd or base
addition salt thereof, a quaternary ajjne thereof, a stereochemically

I someric formthereof, a tautoneric form thereof, a N-oxide formthereof.
7. A conpound according to any one of clains 1 to 6 for use as a nedicine.
20 8. A conposition conprising a pharmaceutically acceptable carrier and, as
active ingredient, apipbrsriapeutrphodhs, $-thivfoerphplime, 2 dwlihydrafoiralotbiyhound as
defined in any one ofpiGhRkiB-yl 113 BetdRydPopyldf, Pi-dBzE&BBR according to

T act or e or o ed: CafERO R A BB  e BgleShi i somse.
2H-pyrrolyl, pyrrolinyl, pyrrolyl, imidazolidinyl, pyrazolidinyl,
5 2-imidazolinyl, 2-pyrazolinyl, imidazolyl, pyrazolyl, triazolyl, pyridinyl,
pyridazinyl, pyrimidinyl, pyrazinyl and triazinyl, optionally substituted
with one or more substituents, each substituent independently selected
from alkyl, haloalkyl, halo, arylalkyl, hydroxy, alkyloxy, amino, mono-
or dialkylamino, alkylthio, alkyloxyalkyl, alkylthioalkyl, aryl, pyridy! or

10 pyrimidinyl;
RS is aryl or Het;
R’ is hydrogen, halo, alkyl, aryl or Het;
R® is a straight or branched saturated hydrocarbon radical having from 1 to
6 carbon atoms;
15 ® is hydrogen or alkyl;
R is oxo; and
X is -CH»- or -CQO-;
alkyl is a straight or branched saturated hydrocarbon radical having from 1 to
6 carbon atorns; or is a cyclic saturated hydrocarbon radical having from
20 3 to 6 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 cyano, hydroxy, alkyloxy
Or 0X0;

25  aryl is a homocycle selected from phenyl, naphthyl, acenaphthyl or
tetrahydronaphthyl, each being optionally substituted with 1, 2 or 3
substituents, each substituent being independently selected from
hydroxy, halo, cyano, nitro, amino, mono- or dialkylamino, alkyl,
haloalky}, alkyloxy, carboxyl, alkyloxycarbonyl, aminocarbonyl,

30 morpholinyl or mono- or dialkylaminocarbonyl;

Het is a monocyclic heterocycle selected from N-phenoxypiperidinyl,
piperidinyl, pyrrolyl, pyrazolyl, imidazolyl, furanyl, thienyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, pyridinyl, pyrimidinyl, pyrazinyl or
pyridazinyl; or a bicyclic heterocycle selected from quinolinyl,

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



5

10

15

20

25

30

35

WO 2007/014885 PCT/EP2006/064656

halo

-102-

bicyclic heterocycle being optionally substituted with 1, 2 or 3
substituents, each substituent independently selected from halo,

hydroxy, alkyl or alkyloxy;
is a substituent selected from fluoro, chloro, bromo or 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 or a cyclic saturatecd 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 one or
more carbon atoms are substituted with one or more halo atoms.

A compound according to claim 1, characterized in that

pis 0 or 1; R is halo or alkyl; R* is alkyloxy or aryl; R? is aryl, arylalkyl or
Het-alkyl; q is 1; R* and R’ each independently are alkyl or R* and R® together
with the nitrogen atom to which they are attached form a 4-thiomorpholino,
piperidino or piperaiino radical substituted with alkyl or arylalkyl; RS is aryl
optionally substituted with a halo, or R®is benzofuranyl; R’ is hydrogen; and R¥is |
a straight or branched saturated hydrocarbon radical having from 1 to 4 carbon
atoms.

A compound according to any one of claims 1 and 2, characterized in that J
p is 1; Z is a radical of formula (a); R' is bromo or methyl; R? is methyloxy or ‘
phenyl; R® is phenyl optionally substituted with methyloxy, or benzyl; q is 1; R*
and R® each are methyl, ethyl or isopropyl, or R* and R® together with the

nitrogen atom to which they are attached form a 4-thiomorpholino radical, a
piperidino radical substituted with methyl at the 4-position or a piperazino radical
substituted with benzy] at the 4-position; R® is phenyl or benzofuranyl; and R is
hydrogen.

A compound according to claim 2, characterized in that p is 0 orl; R’ is bromo or
methyl; R? is methyloxy or phenyl; R® is pheny, benzyl or quinoline-5-ylmethyl;
q is 1; R* and R® each are methyl or R* and R® together with the nitrogen atom to
which they are attached form a piperazino radical substituted with methyl at the
4-position; R® is phenyl optionally substituted with a fluoro in the 2-position; R’
is hydrogen; and R®is ethyl.



10

15

20

25

30

WO 2007/014885 PCT/EP2006/064656

-103-

A compound according to claim 1, characterized in that the compound is selected
from:

N-[(6-bromo-2-methoxy-quinolin-3-yl)-phenyl-methyl]-N’, N'-dimethyl-N-phenyl-
ethane-1,2-diamine;

N- benzyl-N~[(6-bromo-2-pheny1-qu1nolm—3 -yl)-phenyl-methyl]-N’, N'-dimethyl-
ethane-1,2-diamine;

2-{benzyl-[(6-methyl-2-phenyl-quinolin-3-yl)-phenyl-methyl]-amino}-1-(4-
methyl-piperazin-1-yl)-ethanone;

2-{[(6-bromo-2-methoxy-quinolin-3-yl)-phenyl-methyl]- qumolm-S ylmethyl-
amino}-1-(4-methyl-piperazin-1-yl)-ethanone;

2- {benzyl-[(6-bromo-2-methoxy-quinolin-3-yl)-phenyl-methyl]-amino}-1-(4-
methyl-piperazin-1-yl)-ethanone;

N-benzyl-N-[(6-bromo-2-methoxy-quinolin-3-yl)-(2-fluoro-phenyl)-methyl]-
N',N'-dimethyl-ethane-1,2-diamine;

{benzyl-[(6-bromo-2-methoxy-quinolin-3-yl)-phenyl-methyl]-amino} -acetic acid
ethyl ester; and

2-{benzyl-[(6-methyl-2-phenyl-quinolin-3-yl)-phenyl-methyl]-amino}-1-
piperidin-1-yl-ethanone; 1

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

A compound according to claim 1, characterized in that the compound is selected |
from: ‘}
2- {benzyl-[(6-methyl-2-phenyl-quinolin-3-yl)-phenyl-methyl]-amino}-1-(4-
benzyl-piperazin-1-yl)-ethanone;

N-[(6-bromo-2-methoxy-quinolin-3-yl)-phenyl-methyl]-N-(2-methoxy-phenyl)-
N' N'-dimethyl-ethane-1,2-diamine;

2-{benzyl-[(6-methyl-2-phenyl-quinolin-3-yl)-phenyl-methyl]-amino} - N, N-
dimethyl-acetamide;
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N-benzyl-N-[(6-bromo-2-phenyl-quinolin-3-yl)-phenyl-methyl]-N", N*-dimethyl-
ethane-1,2-diamine;

2- {benzyl-[(6-methyl-2-phenyl-quinolin-3-yl)-phenyl-methyl]-amino} - 1-(4-
methyl-piperidin-1-yl)-ethanone;

2-{benzyl-{(6-methyl-2-phenyl-quinolin-3-yl)-phenyl-methyl]-amino}-N,N-
diethyl-acetamide;

2-{benzyl-[(6-bromo-2-phenyl-quinolin-3-yl)-phenyl-methyl]-amino}-N, N-
dimethyl-acetamide;

2-{[benzofuran-2-yl-(2-phenyl-quinolin-3-yl)-methyl]-benzyl-amino }-N-
isopropyl-N-methyl-acetamide;

2-{benzyl-[(6-methyl-2-phenyl-quinolin-3-yl)-phenyl-methyl]-amino}-1-
thiomorpholin-4-yl-ethanone; and

2-{benzyl-[(6-methyl-2-phenyl-quinolin-3-yl)-phenyl-methyl]-amino} -N-
isopropyl-N-methyl-acetamide;

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

A compound according to any one of claims 1 to 6 for use as a medicine,

A composition comprising a pharmaceutically acceptable carrier and, as active
ingredient, a therapeutically effective amount of a compound as defined in any
one of claims 1 to 6.

Use of a compound according to any one of claims 1 to 6 or a composition
according to claim 8 for the manufacture of a medicament for the treatment of a
bacterial disease.






