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present invention relates to novel substituted quinoline derivatives useful
for the treatment of nycobacterial diseases, particularly those di seases
caused by pat hogem c nycobacteria such as Mycobacteriumtuberculosis (M),
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Mycobact eri um tubercul osis is the causatiive agent of tuberculosis (TB), a
serious and potentially fatal infection with a world-w de distribution.
Estimates fromthe Wrld Health Organization indicate that nore than 8
mllion people contract TB each year, 15 and 2 mllion people die from
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AIDS, the leading infectious cause of adult mortality in the world. Complicating the TB

20  epidemic is the rising tide of multi-drug- resistant strains, and the deadly symbiosis
with HIV. People who are HIV-positive and infected with TB are 30 times more likely
to develop active TB than people who are Hl\finegaﬁve and TB is responsible for the
death of one out of every three people with HIV/AIDS worldwide.

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

30  drg resistant strains of M. tuberculosis, agents such as ethambutol, streptomycin,
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



There is a high nmedical need for new drugs that inprove current treatnent by
enabling reginens that facilitate patient and provider conpliance. Shorter
regimens and those -2 that require | ess supervision are the best way to
achieve this. Most of the benefit from treatnent conmes in the first 2
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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.

The purpose of the present invention is to provide novel compounds, in particular
substituted quinoline derivatives, having the property of inhibiting growth of
Mycobacteria including drug resistant or multi drug resistant Mycobacteria, and

35 therefore useful for the treatment of mycobacterial diseases, particularly those diseases
caused by pathogenic mycobacteria such as Mycobacterium tuberculosis, M. bovis, M.
avium, M. smegmatis and M. marinum.



MDR tuberculosis is a specific formof drug resistant tubercul osis due to a
bacterium resistant to at | east isoniazid and rifanpicin (with or w thout
resi stance to other drugs), 30 which are at present the two nost powerfii
anti-TB drugs. The purpose of the present invention is to provide novel
conpounds, in particular substituted quinoline derivatives, having the
property of inhibiting gromh of Mcobacgeria including drug resistant or
mul ti drug resistant Mycobacteria, and 35 therefore useful for the treatnent
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rel ates to novel substituted quinoline derivatives according to Fornula
(1a) and (1-b). (RM Rr Re RB XDHNR2 (la) (CR4 (R)PR Re RO X\ OH
RB RB (Ib) (Ci n RR~N\ R4 the pharmaceutically acceptable acid or base
addition salts thereof, the qWUMMARYOF THE INVENTION

10  The present invention relates to novel substituted quinoline derivatives according to

Formula (Ia) and (I-b).
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the pharmaceutically acceptable acid or base addition salts thereof, the quaternary
amines thereof, the stereochemically isomeric forms thereof, the tautomeric forms
15 thereof and the N-oxide forms thereof, wherein :
R! is hydrogen, halo, haloalkyl, cyano, hydroxy, Ar, Het, alkyl, alkyloxy,
alkylthio, alkyloxyalkyl, alkylthioalkyl, Ar-alkyl or di(Ar)alkyl ;
p is an integer equal to 1, 2 or 3;



am nes thereof, the stereochemcally isomeric forns thereof, the tautoneric
forms 15 thereof and the N-oxide forns thereof, wherein : R is hydrogen,
hal o, hal oal kyl, cyano, hydroxy, Ar, Het, alkyl, alkyloxy, alkylthio,

al kyl oxyal kyl, al kyl thi oal kyl, Ar-alkyl or di(Ar)aikyl ; p is an integer
equal to 1, 2 or 3; -4- R2 is hydrogen; alkyl; hydroxy; thio; alkyloxy
optionally substituted with I CH2k N am ng or nono or di(al kyl)amno or a
radical of formula wherein Z is CH2, CH-RlO 0, S, N-RlO and t is an integer
equal to | or and the tted lin an o bond;

al kyl oxyal kyl 852<y, 5 al Ry ‘ﬁ?@“» ohydroty; w@hvj r‘B‘Pﬁ’i‘%
optionally be substltut ed with one or tvvo substltuents each ently
be selected from alkyloxy or Ar or Het or norpholinyl or 2- o%op rrglidinyl;
Ar, Het X or a radi calamifio éroneng er difaikybaming or g ragdi¢al offlarrmale, N-R10 ;

t is an integer equal thchiR¥i sorgnchiR ol tﬁﬁlﬂ%ﬂdﬁsﬁﬂﬁft&%?&i\;ilﬁrl *®
optional bond; R3 is alk

t or i S an integer
equal to zero, 1, 2, 3% ﬂlf‘f\ “sfea é‘f"rt’b@t ll_’g? @MM%‘B’%S each
i ndependensly are hydr calieyithiog Imopd ondi(dileyl)amiino wherdib alkyl sxagl oftiorialg b¢ her and

including the N to whigly m%ﬁ %Qbﬁfﬁién gg‘gqam d from
the group of pyrrolidin P pyrroaif -pyrr {sl ny H%th@'rtl | n&féde
pyrrolyl, imdazolidin 64'?5‘1’1 02“1%1’852 I°F Z%THHS/I

i ni dazol yl, pyntzolyl, tri azol yI pi per l,;'2)pyr| di nyI p| p inyl,

I m dazol i di nyl, pyridazinyl, pyri m di n inyl, 20 triazi nyld

nor phol i nyl and t hi onorqsiachdicaliof fommula of saleHr i n@xmmpllmﬁHb, (;H-RE)eD;lg,
substituted with alkyl . Nio® Ohis BRlRkkobal 18Y S 9Xind tid §3HeB ke an

10 optional bond;
R? is alkyl, Ar, Ar-alkyl, Het or Het-alkyl;
q is an integer equal to zero, 1,2,3 or4;
X is a direct bond or CH3;

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

15 R*and R® together and including the N to which they are attached may form a radical
selected from the group of pyrrolidinyl, 2H-pyrrolyl, 2-pyrrolinyl, 3-
pyrrolinyl, pyrrolyl, imidazolidinyl, pyrazolidinyl, 2-imidazolinyl, 2-
pyrazolinyl, imidazolyl, pyrazolyl, triazolyl, piperidinyl, pyridinyl,

'piperazinyl, imidazolidiny, pyridazinyl, pyrimidinyl, pyrazinyl, **

20 triazinyl, morpholinyl and thiomorpholinyl, each of said rings optionally
being substituted with alkyl, halo, haloalkyl, hydroxy, alkyloxy, amino,
mono- or dialkylamino, alkylthio, alkyloxyalkyl, alkylthioalkyl and

pyrimidinyl;
/(R")r
l 2
¢ . (‘\Hz)s
R is hydrogen or a radical of formula wherein s is an integer
25 equal to zero, 1,2, 3 or 4; r is an integer equal to 1, 2, 3, 4 or 5 ; and R

is hydrogen, halo, haloalkyl, hydroxy, Ar, alkyl, alkyloxy, alkylthio,
alkyloxyalkyl, alkylthioalkyl, Ar-alkyl or di(Ar)alkyl ; or two vicinal R"!
radicals may be taken together to form together with the phenyl ring to
which they are attached a naphthyl;

30 R’ is hydrogen, alkyl, Ar or Het ;



nmono- or dial kyl am no, al kyltbio, alkyl oxyal kyl, al kylthioal kyl and
pyrimdinyl; (TA R6 is hydrogen or a radical of formula (T wherein a is an

i nteger 25 equal to zero, 1, 2, 3 or 4, r is an integer equal to 1, 2, 3, 4
or 5; and R 1 1is hydrogen, halo, haloal kyl, hydroxy, Ar, alkyl, alkyl oxy,
al kyl thi o, al kyl oxyal kyl, al kylthioal kyl, Ar-alkyl or di(Ar)alkyl ; of two
vicinal R1 radicals may be taken togethgr to formtogether with the phenyl
ring to which they are attached a naphthyl; 30 R7 is hydrogen, alkyl, Ar or
Het ; -5- RB hydrogen or al kyl RO is oxo;or R$ and R9 together formthe
radi cal -CH N=; R10'% W&g@‘hﬂ’m kyl, hydroxyl, am nocarbonyl, nono-or
5 di (al kyl )ankhocar bonyd oxoAror Het, al kyl substitut ed with one or two Het,

al kyl substityte Ar-C(h)i alkyl is a
strai ght or btl ’H’%hed sa?%&e?foaﬁ\wdég‘car bon ra?_éal having from1l to 6

carbon atons R or is al-‘b hydeaxyh pmingearberil, maRA-0%| having from 3 to
6 carbon gtoms ; or )ﬁﬁiﬁb&:&bdh@l M@Haﬂalhyl(iﬁbswt&bmthadmabmﬂm,l ng from

3 to 6 10 carbon atom; dto stra h g'?giurated
hydr ocar bon radi cal zf@fyﬁu nﬁoéggb%ﬁ e{?&%ﬂf &ﬂ )n’ each carbon
atom can be oﬂkybmhlsmgmmmmtmwmohMQ@kbﬂmf@mdm or oxo ; Ar

I's a homocycl e Se'&%o%%&ﬁsomrw@fﬁll@wedm ma#emfmbm FRRRe hyl
t et r ahydr onapht hyI each optiona substi t or ?gg( tuents,
each 15 substi t uefifban i %W@G "‘éi‘ﬁﬁf?"%%% é/ hal o,

cyan, nitrne, am nwbmmmmdheﬂ%ybmghmbah&;eﬁsaﬁat«i&iyﬂydcarbehhﬁi

hal oal kyl oxy, car y ﬁgm cﬁ%é@ﬁ@? nyI
nmor phol i nyl and m)no- or g {5 am nocb#vgonylia‘élp IS a nonocyc ]H@
het er ocycl e sel ect%‘bsﬁtﬂ%“ﬂﬁé‘a@r@(@’% IR AP peri dinyl, 20 pyrrolyl,

pyrazol yl, i madaz ojslhomouyckydlected Tionghe groupaf phenlyl, nigsttibyelZzweysiphthyhi azol yi ,
tetrahydronaphthyl, each optionally substituted with 1, 2 or 3 substituents, each
15 substituent independently selected from the group of hydroxy, halo, cyano,
nitro, amino, mono- or dialkylamino, alkyl, haloalkyl, alkyloxy, haloalkyloxy,
carboxyl, alkyloxycarbonyl, alkylcarbonyl, aminocarbonyl, morpholinyl and
mono- or dialkylaminocarbonyl ;
Het is a monocyclic heterocycle selected from the group of N-phenoxypiperidinyl,
20 pyrrolyl, pyrazolyl, imidazolyl, furanyl, thienyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, triazolyl, pyridinyl, pyrimidinyl, pyrazinyl and pyridaziny); or a
bicyclic heterocycle selected from the group of quinolinyl, isoquinolinyl,
1,2,3,4-tetrahydroisoquinolinyl, quinoxalinyl, indolyl, indazolyl,
benzimidazolyl, benzoxazolyl, benzisoxazolyl, benzothiazolyl, benzisothiazolyl,
25 benzofuranyl, benzothienyl, 2,3-dihydrobenzo[1,4]dioxinyl or
benzo[ 1,3]dioxolyl ; each monocyclic and bicyclic heterocycle may optionally
be substituted on a carbon atom with 1, 2 or 3 substituents selected from the
group of halo, hydroxy, alkyl or alkyloxy;
halo is a substituent selected from the group of fluoro, chloro, bromo and iodo and
30  haloalkyl is a straight or branched saturated hydrocarbon radical having from 1 to
6 carbon atoms or a cyclic saturated hydrocarbon radical having from 3
to 6 carbon atoms, wherein one or more carbon atoms are substituted
with one or more halo-atoms.



I sot hiazolyl, triazolyl, PYndinYl, PYnm dinYl, pyrazinyl and pyridazinyl; or
a bicyclic heterocycle selected fromthe group of quinolinyl,

i soqui nolinyl, 1,2,3,4-tetrahydroisoquinolinyl, quinoxalinyl, indolyl,

i ndazolyl, benzim dazolyl, benzoxazolyl, benzisoxazolyl, benzothiazolyl,
benzi sot hi azol yl, 25 benzofuranyl, benzot hienyl,

2, 3-di hydrobenzo[ |, 4] di oxi nyl or benzo[ .§. 3] di oxolyl ; each nonocyclic and

bi cyclic heterocycle may optionally be substituted on a carbon atomw th 1,
2 or 3 substituents selected fromthe grouygof yhal o, hydro"”, alkyl or

al kyl oxy; halo is a substituent selected frOEHgBﬁ group of fluoro, chloro,
bromo and iodo and 30 hal oal kyl is a straigh branched saturat ed

hydr ocar bon radi cal having froml to 6 ca ¥n atons or a cyclic saturated
hydr ocar bon radi cal haV|ng fron13 to 6 carRpn atoms, wherein one or nore

carbon atons are stituted e orR nokg hal g YOH (C
12)c Rs, N prPER)“ 3& 3% a'ﬁglg}eogen R'?hen ﬁ@“j)/ﬁ& Pﬁg%ﬁ%y al so
be pl aced | rinpmstidnl&)aftﬁecpﬁndlhrermm noline ring. The conpounds according to

Formula (Is) and (Ib) are interrelated in that e.g. a 5 conpound accordi ng
to Formula (1b), with RO equal to oxo is the taufoneric e%ﬂlval ent of a

conpound accdbacagpeudsascerding toEormyla () susd (h) 35 infesreloirdin fat e-ed o- enol
t aut omeri sm cofmpduNdldcEdbrAnGERF GHuliNTb)] Grith R® edpaal for axdrisvthe taudmerivi eguivpleht cat i on,
al kyl is a sty or R ﬁ-% jhaving from1
to 6 car bon gﬁ%nf’mg’fla?‘%oa}éﬁg gf‘?@“éa@é% eqhﬁﬁgﬁgar 0 |caI havi ng
from3 to 6 G&mwsm)orrs ; Is a a cyclic saturated hydr ocar bon radi cal
having from3 to 6 carbon atom; attached to a straight or branched
DETAILED DESCRIPTION
10

In the framework of this application, alkyl is a straight or branched saturated

hydrocarbon radical having from 1 to 6 carbon atoms ; or is a cyclic saturated

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

hydrocarbon radical having from 3 to 6 carbon atoms attached to a straight or branched
15  saturated hydrocarbon radical having from 1 to 6 carbon atoms ; wherein each carbon

atom can be optionally substituted with halo, hydroxy, alkyloxy or oxo.

Preferably, alkyl is methyl, ethyl or cyclohexylmethyl.

Ci¢atkyl as a group or part of a group encompasses the straight and branched chain

saturated hydrocarbon radicals having from 1 to 6 carbon atoms such as, methyl, ethyl,
20 butyl, pentyl, hexyl, 2-methylbutyl and the like.

In the framework of this application, Ar is a homocycle selected from the group of
phenyl, naphthyl, acenaphthyl, tetrahydronaphthyl, each optionally substituted with 1, 2
or 3 substituents, each substituent independently selected from the group of hydroxy,

25 halo, cyano, nitro, amino, mono- or dialkylamino, alkyl, haloalkyl, alkyloxy,
haloalkyloxy, carboxyl, alkyloxycarbonyl, aminocarbonyl, morpholinyl and mono- or
dialkylaminocarbonyl. Preferably, Ar is naphthyl or phenyl, each optionally
substituted with 1 or 2 substituents selected from halo or alkyl, preferably halo.

30 In the framework of this application, Het is a monocyclic heterocycle selected from the
group of N-phenoxypiperidinyl, pyrrolyl, pyrazolyl, imidazolyl, furanyl, thienyl,
oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, triazolyl, pyridinyl, pyrimidinyl, pyrazinyl
and pyridazinyl; or a bicyclic heterocycle selected from the group of quinolinyl,



15 saturated hydrocarbon radical having from1 to 6 carbon atons ; wherein
each carbon atom can be optionally substituted wth hal o, hydroxy, alkyloxy
or oxo. Preferably, alkyl is methyl, ethyl or cycl ohexyl nethyl. C 4al kyl as
a group or part of a group enconpasses the straight and branched chain
saturated hydrocarbon radicals having from1l to 6 carbon atons such as,

nmet hyl, ethyl, 20 butyl, pentyl hexyl , 72-nmethyl butyl and the like. In the
framework of this appllcatlon is a honDcycIe sel ected fromthe group of

Phenyl, naPhthyl, acenaphth tetrahydr each .o 1y
substituted WFIGHR gl?mg, ’gg S'Z%‘E‘Bg‘l"ﬁf’ﬁ‘élﬁq? ?é*g"c?ﬂ"é%k Uéﬁgaqzﬂﬁgpendent |y
Zgl ?ﬁt Fd frorbehifimd;zdybba{zomdlyhmmﬂiiamylpbmgthmzolﬂg benxisothiazoly], nono- or

i al kyl am no 8&%1'
al kyl oxycar b(})ﬁ% nocar or?b zgdhg'%zog/ﬁhﬂhﬁgﬁﬁo&%rﬁgj& !
di al kyl ani no@mboraﬂt}qcyclmraefi&m whetwcwbm%mﬁﬁ nallyhe spbstityted ong embemt i onal |y
substitut ed witdnhwithQ]2 3r§blﬂ>§ﬁﬁxéﬂt§§61€ctﬁeﬁ-@ﬁﬂe%rémm| Bydoxyghlkylor preferably

halo. 30 In the.fra |icatQ cyclic
het er ocycl e ge%ﬁy,ﬁ% @%ﬁ%ﬂ%ﬁ’fﬁ?&‘& ﬁfﬂ?ﬁ yrrolyl,
pyrazol yl, i rieteofbBldioxolyl,indagolyl, iseiquinglinyl, I@samigahydmsmndiny[) t hi azol yl,

I sot hi azol yl bmidfﬁ;ﬁylyl pyridinyl, Pyrimdinyl, Pyrazinyl and pyridazinyl;
or a bicyclic 1eterocyc| e selected fromthe group of quinolinyl, -7-

i soqui nolinyl, 1,2,3,4-tetrahydroisoquinolinyl, quinoxalinyl, indolyl,

I ndazol yl 10 Hﬂlﬂmiﬂ'a'mbsmdkgfthlslapplmanam(hhlplns aktmsuﬁlemxdm@ﬁ'omlIMgroumb’azol yl,

benzi sot hi azgj ko, c?lgfonﬂﬁ%rﬂﬁ%do wmgﬁﬁl%’"%‘“%f. c Eﬁ&er , 4] di oxi nyl

or benzo[1, 3] di nDnoc ocyc e may
optional |y béayémsrm wwmqyc 1o safyrated hydrocarborent s

sel ected f rom&thﬁﬁyﬁoﬂB tbzsldaxboh)athm;(whemhlonb oﬂihoreaiaﬁx)thaﬁr eferably,

Het is thieny, t
benzo[ |, 3] di OJ)%BM zo‘?p’ﬁ&él 2l nolﬁgﬁqably’ hd16%Hretho, fluaro or chloro

1,2,3,4-tb&raﬂ@9mmmqsﬂthgslmﬂuq;@a@bﬂurany| 10 In the framework of this
application, halo is a substltuent selected fromthe group of fluoro,

chloro, bro n IS a ral br an sat.ur at ed
hydr ocar bonrmlagf dfﬁ‘imﬂ" %55% 38{:?‘15“’8?’“50“5\% fj "E‘g?urat ed
hydr ocar bon (Iai@rﬂbllsnambergdasbﬂomto 6 car bon atons, wherein one or nore
car bonat ons are 5,3
100]
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The R radical may be placed on any available position of the quinoline
moiety.

25  Whenever used hereinafter, the term "compounds of formula (Ia) or (Ib)" is meant to
also include their N-oxide forms, their salts, their quaternary amines, their tautomeric
forms and their stereochemically isomeric forms. Of special interest are those
compounds of formula (I2) or (Ib) which are stereochemically pure.

30 An interesting embodiment of the present invention relates to those compounds of
formula (Ta) or (Ib), the pharmaceutically acceptable acid or base addition salts thereof,



substituted with one or nore hal o-atons. Preferably, halo is brono, fluoro

or chloro 15
of this appl

and preferably, haloalkyl is trifluoronethyl. In the franmework
cation, the quinoline ring of the conpounds of formula (Is) or

(I'b) is nunmbered as follows: 53 61 2 \'\ 79 N1 8 20 R3 X- ~"fOH (Cii
z)a The RS- ",R radical may be placed on any avail able position of the
qui noline noiety. 25 Wienever used heregnafter, the term "conpounds of

formula (Is)
salts, their
stereochemc
formula (Ia)

or (Ib)" is neant to also include their N- oxi de forms their
quaternary m nes,, helr tayt omeri c ?oms and th

dhe sperpaghy YF‘BPH’E" theeeof, the taptometic forms thergpf thEtl)vrrpounds of
oxide(formys thérecfhwhereinst ereochem cally.pure. 30 An interesting

(1'9) or (16) Xtng BLS?%%%W@W i ﬂgi“?%?“é‘%?%s A BRIy O

t hereof , - 8-

forces thgre
bal oal kyl, ¢
al kyl oxyal kyl";

the st er calkyiéno,align qualkxlo ogligiAr-alkgras @i(Analiyl ; aut oneri ¢

and t hejghin ,ﬂggdil BaPtd'E ztdagr eof, wherein R is hydrogen, hal o,
no, hydro E X .alkylthio
al kyl t hi® ’%M’F’Y%ﬁ?}?ﬂgs‘%’%ﬂ’% xnt eger

equal to 1, 2 or 3; X RIS hydrogen aI kyl ; hydroxy; thio; abLkyl
optionally substituted with

10

15

20

25

30

amino or mono or dl(alkyl)ammo or a radical of formula

wherein Z is CH,, CH-R'?, 0, S, N-R'® and t is an integer equal tol or 2
and the dotted line represents an optional bond; alkyloxyalkyloxy;
alkylthio; mono or di(alkyl)amino wherein alkyl may optionally be
substituted with one or two substituents each independently be selected
from alkyloxy or Ar or Het or morpholinyl or 2-oxopyrrolidinyl; Het or

(CH2)
S
a radical of formula ! wherein Z is CH,, CH-R'®, O, S, N-

R'; tis an integer equal to 1 or 2; and the dotted line represents an

optional bond;
R is alkyl, Ar, Ar-alkyl, Het or Het-alkyl;
q is an integer equal to zero, 1,2,3 or 4 ;
X is a direct bond;

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

R* and R’ together and including the N to which they are attached may form a radical
selected from the group of pyrrolidinyl, 2H-pyrrolyl, 2-pyrrolinyl, 3-
pyrmrolinyl, pyrrolyl, imidazolidinyl, pyrazolidinyl, 2-imidazolinyl, 2-
pyrazolinyl, imidazolyl, pyrazolyl, triazoly}, piperidinyl, pyridinyl,
piperazinyl, imidazolidinyl, pyridazinyl, pyrimidinyl, pyrazinyl,
triazinyl, morpholinyl and thiomorpholinyl, each of said rings optionally
being substituted with alk}"l,'halo, haloalkyl, hydroxy, alkyloxy, amino,
mono- or dialkylamino, alkylthio, alkyloxyalkyl, alkylthioalkyl and

pyrimidiny] ;
| 7
. _ (“{’z)s
R is a radical of formula wherein s is an integer equal to zero,

1,2,3 or4; ris an integer equal to 1, 2, 3,4 or 5 ; and R"! is hydrogen,



h amno or nono or di(alkyl)amno or a radical of fornula wherein Z is CHZ2,
CHRLO, O S, NRIO and t is an integer equal tol or 2 and the dotted |line
represents an optional bond; al kyl oxyal kyl oxy; 10 al kylthio; nono or

di (al kyl )arni no wherein al kyl may optionally be substituted with one or two
substituents each independently be selected from al kyloxy or Ar or Net or
mor phol i nyl or 2-oxopynolidinyl; Net or gNIj a radical of fornmula wherein Z
is CH2, CHR10, 0, S, N RIO ; t is an integer equal to | or 2; and the

dotted |line represents an 15 OptIO al Ris I IkyI Net

or Het-alkyl: g is antd®halpalky 3&%‘2&"6 °’§'a§y§1¥‘ 'Zf'lélé’?( *a direct

ggn? Rt ﬁnd R5deachI i mlk;dﬂﬂniﬂtyﬂ IM—%hMAQM caltwthnqlzllbﬁmwsmay 20 R and
oget her and inc udi Pﬁ] z}tﬂ!?

radi cal selected from ‘E&z E ?‘? py;w% dﬁ@%%@yr?q?w 2-pyrrolinyl,

3- Pyrro yl, pyrrolyl,atfagh @kyl , pyrazolidinyl, 2-inridazolinyl, 2-

pyrazol i nyl , g’m dazol y{shyaﬁbga@qiky],mbf}[aaol yl, pi peri di nyl, pyridinyl,

pi perazl nyl gm dazol i dl n zinyl, pyrimdinyl, pyrazinyl, 25
triazinyl, m#phol | nyI é“’??ﬂ%’ﬁ:%’ghm | nyI each of said rings optionally
bei ng subst i tRit ed wit hisaixRybr hal o, haI oal kyI hydr oxy, al kyl oxy, am no,

mono- or di a'M RO N0, 1ok folth the radital LOK-EHN=; al kyI t hi oal kyl and
PyriniLidinyl_,, (gH 2)s IS a_r dIC f formJIa reln5|s i nt eger
equal to zer®R® 30 1, ‘fhy geD, Alky %?Fg?‘??fl laxb].' or 5 ;

and R' i sithydrogen, - 9Het)alkg] substituted with pnhgﬂwoﬁ}at, aékyl suabshgdtqd wlth@necm'y,
al kyl thi o, al kyl oxyal kil Ar, Het-C(=0)-;
alkyl is a straight or branched saturated hydrocarbon radical having from 1 to 6
carbon atoms ; or is a cyclic saturated hydrocarbon radical having from 3 to 6
carbon atoms ; or is a a cyclic saturated hydrocarbon radical having from 3 to 6
15 carbon atoms attached to a straight or branched saturated hydrocarbon radical
having from 1 to 6 carbon atoms ; wherein each carbon atom can be optionally
substituted with halo, hydroxy, alkyloxy or oxo ;
Ar  is a homocycle selected from the group of phenyl, naphthyl, acenaphthyl,
tetrahydronaphthyl, each optionally substituted with 1, 2 or 3 substituents, each
20 substituent independently selected from the group of hydroxy, halo, cyano,
nitro, amino, mono- or dialkylamino, alkyl, haloalkyl, alkyloxy, haloalkyloxy,
carboxyl, alkyloxycarbonyl, alkylcarbonyl, aminocarbonyl, morpholiny] and
mono- or dialkylaminocarbonyl ;
Het is a monocyclic heterocycle selected from the group of N-phenoxypiperidinyl,
25 pyrrolyl, pyrazolyl, imidazolyl, furanyl, thienyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, triazolyl, pyridinyl, pyrimidinyl, pyrazinyl and pyridazinyl; or a
bicyclic heterocycle selected from the group of quinolinyl, quinoxalinyl,
indolyl, indazolyl, benzimidazolyl, benzoxazolyl, benzisoxazolyl,
benzothiazolyl, benzisothiazolyl, benzofuranyl, benzothienyl, 2,3-
30 dihydrobenzo[1,4]dioxinyl or benzo[1,3]dioxolyl ; each monocyclic and
bicyclic heterocycle may optionally be substituted on a carbon atom with 1, 2 or
3 substituents selected from the group of halo, hydroxy, alkyl or alkyloxy ;
halo is a substituent selected from the group of fluoro, chloro, bromo and iodo and
haloalkyl is a straight or branched saturated hydrocarbon radical having from 1 to
35 6 carbon atoms or a cyclic saturated hydrocarbon radical having from 3
to 6 carbon atoms, wherein one or more carbon atoms are substituted
with one or more halo-atoms.



al kyl t hi oal kyl, Ar-alkyl or di(Ar)alkyl ; or two vicinal R r radicals may
be taken together to formtogether with the phenyl ring to which they are
attached a naphthyl; 5 R7 is hydrogen, alkyl, Ar or Het ; Rs is hydrogen or
alkyl ; RO is oxo ; or Rs and RO together formthe radical -CH=CH N=; R10 is
hydr ogen, al kyl, am nocar bonyl, nono-or di(al kyl)am nocarbonyl, Ar, 10 Het,
al kyl substituted with one or two Hel, ajkyl substituted with one or two
Ar, Het-Clam- ; alkyl is a straight or branched saturated hydrocarbon

radi cal having from1l1l to 6 carbon atons ; or is a cyclic saturated

hydr ocar bon radi cal haV|ng from3 to 6 carbon atons ; or is a a cyclic

sat ur at ed hydreferblypR’ naHydxogenhhalo,ri@ldﬂcphhﬁdmxy,&rlﬂkﬁaﬂhyinxﬁwyWa;tached to

a straight or ﬁ@gﬁlﬁd xﬂ§, dical having from1l to 6
carbon atons alﬂf re heﬁgﬁﬁ ca bon om%(ﬁzan i;}opt ionally substituted with
hal o, hydroxy, al kyl oxy or oxo ; Ar is a honocycle selected fromthe group

of phenyl s nagbichply, whetR3s btHey than hy@rbgdaithel R1ig Bpdropdn andasten ®3tis stha! | y
substi t ut ed M]d&g& issu%s | tuent s, each 20 substituent independently
selected fro g‘e& " hal o, cyano, nitro, am no, nono- or

di al kyl am no, al kyl, hal oal kyI al kyI oxy, hal oal kyl oxy, carboxyl,

al kyl oxycar bq%terabsl Mm&wlh ydRpEd RN a9 RydrogedD! Phol i nyl and nono- or
di al kyl ani nocar bonyl is a m)nocycl i c heterocycle selected fromthe

group of N- phenoxypi perl d| nyl, 25 pyrrol yI pyrazol yl, imdazolyl, furanyl,

thienyl, oxazRifetably, Rblsanhdry&iaphydtogmﬂmlm is hydogenazol yl , triazol yl .
pyri di nyI pyrimdinyl, pyrazinyl and pyridazinyl; or a bicyclic

heterocycl e selected fromthe group of quinolinyl i noxal i nyl, indolyl,
i ndazol yl , bePrsferbly a?{?IWYent‘%W%%éEGP‘?W‘mﬁ%#z‘f"géﬂéz@yﬁé) (B whereihfi azol vl
benzi sot hi azoRryl , benztsfhydmgyﬂu,,halmeamb hAsg Higt, alk#l, andB4lkyloxy ;
di hydr obenzol 4] di oxi gwm&% Q%ﬂﬁm | oxol yl ; each nonocyclic and

B !J‘e S

bi cyclic het 1pcycl e nay 0 0 ubstltut ed on a carbon atomw th 1,
2 or is hy: ogen, 1; hydroxy; alkyloxy optionally substituted with amino
/(Ctizh

{7
or mono or di(alkyl)amino or a radical of formula :
wherein Z is CH,, CH-R'%, O, S, N-R'? and t is an integer equal to 1 or 2
and the dotted line represents an optional bond; alkyloxyalkyloxy;
alkylthio; mono or di(alkyl)amino; Ar; Het or a radical of formula

_}_ (CH )
20 U wherein Z is CH,, CH-R'®, O, S, N-R° ; t is an integer
equal to 1 or 2; and the dotted line represents an optional bond;
R} is alkyl, Ar, Ar-alkyl or Het ;
q is an integer equal to zero, 1, 2, or 3
X is a direct bond or CHy;

25 R'andR’®  each independently are hydrogen, alkyl or benzyl; or
R* and R® together and including the N to which they are attached may form a radical
selected from the group of pyrrolidinyl, imidazolyl, triazolyl,
piperidinyl, piperazinyl, pyrazinyl,morpholinyl and thiomorpholinyl,
optionally substituted with alkyl and pyrimidinyl ;



3 substituents selected fromthe group of hal o, hydroxy, alkyl or alkyloxy ;
halo is a substituent selected fromthe group of fluoro, chloro, bronmo and

i odo and hal oal kyl is a straight or branched saturated hydrocarbon radical
having from1 to 35 6 carbon atons or a cyclic saturated hydrocarbon

radi cal having from3 to 6 carbon atons, wherein one or nore carbon atons
are substituted wth one or nore hal o-afjons. -10- Preferably, R' is

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

al kyl oxyal kyl, al kyl t hi oal kyl, Ar- aIkyI or dl(Arhﬁhﬁyl 5 Preferably, when e
i s other than hydrogen then R7 I s hydrogen and tn 'R is other than

hydr ogen then e is hydrogen. Preferably, R6 i her than hydrogen and R7 is
hydrogen. 10 Preferably, R7 is other than h en and e i s hydrogen.
Preferably, the invention relates to conmpound # Formula (la) and (Ib)
wherein : R is hydrogen, halo, cyano, Ar, Het} alkyl, and alkyloxy ; pis
an integer equal to 1, 2 or 3; 15 Rz is hydrog 2)sal kyl ; hydroxy; al kyl oxy
optionally sdﬁstltutedm&w&bgannmaﬁhamof&mndwu) di (whérein sandmioteger a

radi cal of formula V\he%‘glla{}go 115 Gdra; g;—aﬁme%e@ &Itd\k 3,8 @&q; tanuq{lb,g I nt eger

equal to 1 or 2 and t ot el I'i ne’ represe onal

an
al kyl oxyal kyl oxy; al kbydreges, halg, epalkyl; gg &IWP‘;% Wﬂgaiﬂrmay "a radi cal
of fornmula 20 +~--- whidgethér t form topéther Githithidpheny] g thi-whii€h they are attached nt eger

equal to I. or 2; and t %H fj|g§ 1e .nal bond; R3 is

al kyl, Ar sAr-aI kyl oryﬁ@’[ 'S a lilnfgeg Q‘E’Elﬂ’gﬂ ero, 1, 2, or 3 Xis
a direct bonct or CHz; rz@nmtgmewl g |ndependently are hydrogen al kyl or

benzyl; or RR%and R5 tRge a,bgénM| ncluding the Nto which they are attached

may forma ragical selec fro he group of pyrmidinyl, imdazolyl,
triazolyl, a‘g % arﬂ)&

R’ is oxo ; or

10 R®andR®  together form the radical -CH=CH-N=;

alkyl is a straight or branched saturated hydrocarbon radical having from 1 to 6
carbon atoms ; or is a cyclic saturated hydrocarbon radical having from 3 to 6
carbon atoms ; or is a a cyclic saturated hydrocarbon radical having from 3 to 6
carbon atoms attached to a straight or branched saturated hydrocarbon radical

15 having from 1 to 6 carbon atoms ; wherein each carbon atom can be optionally
substituted with halo or hydroxy ;

Ar s a homocycle selected from the group of phenyl, naphthyl, acenaphthyl,
tetrahydronaphthyl, each optionally substituted with 1, 2 or 3 substituents, each
substituent independently selected from the group of halo, haloalkyl, cyano,

20 alkyloxy and morpholinyl ;

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

25 1,2,3,4-tetrahydroisoquinolinyl, quinoxalinyl, indolyl, indazolyl,
benzimidazolyl, benzoxazolyl, benzisoxazolyl, benzothiazolyl, benzisothiazolyl,
benzofuranyl, benzothienyl, 2,3 -dihydrobenzo[1,4]dioxinyl or
benzo[1,3]dioxolyl ; each monocyclic and bicyclic heterocycle may optionally
be substituted on a carbon atom with 1, 2 or 3 substituents selected from the

30 group of halo, hydroxy, alkyl or alkyloxy; and

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



pi peridinyl, piperazinyl, pyrazinyl, norpholinyl and thionorpholinyl,
optionally substituted with alkyl and pyrimdinyl ; -11 Z TA R6 is
hydrogen or a radical of formula wherein s is an integer equal zero, 1, 2, 3
or 4, r is an integer equal to 1, 2, 3, 4 or 5; and R' is hydrogen, halo,
or alkyl; or two vicinal R' radicals may be taken together to formtogether
with the phenyl ring to which they are ghtached 5 a naphthyl; preferably R

i s hydrogen, halo, or alkyl; r is an integer equal to 1 ; R7 is hydr ogen or

Ar, R is hydrogen or aIkyI ;BRI iso and pget her formthe
radi cal - %PF W“‘?’Q"‘&%F‘Fhﬂ ?ﬂn"gﬁaﬂra&a&ﬁid’r%fﬁ’f’gﬁ'a# % B8t ar bon
radi cal havi meloIAr)lHei, allyl 6r alkﬁo*;oMaﬂeWaablgrR'i 15 hydrogen, halosdkylmﬂetl
hydr ocar bon D yclic
sat ur at ed hy ocar%teonir! a@| ca1i ﬁ]hggﬁg%%%% %&Qgﬁg n;'alft?)lsrrsﬁﬂg’tltﬁached to a
strai ght or pesicelAElroms: ur at ed hydr ocar bon rad| cal 15 having from1 to 6
carbon atgns ; wherein each carbon atom can be optionally substituted with

hal o or hydr Ar i1s a,hopocycle selected fromthe group of phenyl,
napht hyl , gﬁéﬁh‘? is'eqpal g gﬁydr onapht hyl , each optionally substituted with
1, 2 or 3 substltuents each substituent independently selected fromthe

group of hal @refiahy, amé' ?ﬁ!ﬁﬁmk?d%ﬁly Ybtfonally ShstifeR AtH diiho or Migho | S @

nonocycli ¢ het erocycl e selectéd fromthe grougHgf N-phenoxypi peridinyl,
pyrrolyl, pyrazolyl, im dazol yI fur any\_;gj_m{izz' oxazol yl, isoxazol yl
thiazolyl, I S ol. t I ny!l 1 il Qyl and
pyri dazi nyl ; &(MM P‘i %W@P% sel ected ‘é%gﬁ ?Igﬁg 6

qui nol i nylo, iSs DR’ rand t 1yah integer equal ®, MDHMMMMQMMMOMMOXM i nyl,
i ndol yl, indazolyl, (CHz

bond; mono or dialkyl)amino; Ar; Het or a radical of formula |
wherein Z is CH,, CH-R'®, O, S, N-R'?; t is an integer equal to 1 or 2; and the dotted
line represents an optional bond. More preferably, R? is alkyloxy, Het, Ar, alkyl, mono

,(CHaX
or di(alkyl)amino, a radical of formula /' wherein Z is CH,, CH-R™, O
15 N-R!°; tis an integer equal to 1 or 2; alkyloxy substituted with amino or mono or
(CH2)
/ \
di(alkyl)amino or a radical of formula \_/ wherein Z is CHy, CH-R", O, N-
R'® and t is an integer equal to 1 or 2( Czlt):st preferably, R%is alkyloxy, e.g. methyloxy;
2
Het or a radical of formula /' wherein Z is CHy, CH-R'®, O, N-R" and tis

1or2.

20
Preferably, R? is naphthyl, phenyl or Het, each optionally substituted with 1 or 2
substituents, that substituent preferably being a halo or haloalkyl, most preferably being
a halo. More preferably, R® is naphthyl, phenyl, 3,5-dihalopheny], 1,6-dihalophenyl,
thienyl, furanyl, benzofuranyl, pyridyl. Most preferably, R? is optionally substituted

25 phenyl, e.g. 3,5-dihalophenyl, or naphthyl.

Preferably, q is equal to zero, 1 or 2. More preferably, q is equal to 1.

Preferably, R* and R each independently are hydrogen or alkyl, more preferably
30 hydrogen, methyl or ethyl, most preferably methyl.



benzi m dazol yl , benzoxazol yl, benzi soxazol yl, benzot hi azol yl,
benzi sot hi azol yl, benzofuranyl, benzothienyl, 2,3-dihydrobenzo[ 1, 4]di oxi nyl
or benzo[1, 3]dioxolyl ; each nonocyclic and bicyclic heterocycle my
optionally be substituted on a carbon atomwith 1, 2 or 3 substituents
selected fromthe 30 group of halo, hydroxy, alkyl or alkyloxy; and halo is
a substituent selected fromthe group ofi.fluoro, chloro and bronmpb. -12- For
conmpounds accor di ng to elther Formula (13) and (Ib), preferably, R i's

hydr ogen, hal o, Ar or al kyl oxy. More_ preferab
hydr ogen, hamee@ﬂkma@rRﬁ-Teg ﬁEoéwchﬂéﬁiéthﬁNﬁ‘amcéﬁh%mmg Ggen hal o

or Het. MoSt icgf @I&ﬁhmﬁ:ﬁﬁu&rﬁmdamylmaidlﬂyplpéndﬁﬁmpex‘&lﬁsﬂeh@r ably, p

is equal to ébl‘ Pr ef r(%g@nﬂlgalﬁ 31’@9’1@ ﬁi ggptajkg Qg’d' cal of

substi t ut ed ?‘W‘B‘Pﬂ
formul a wher mmo,uwmmrmlmﬂkmmfmumsamdmﬂsdbﬂ mAfteger equal

to 1 or 25an } AR th&Rv @mp an optional ~(CH \2k bond; nono
or di(al kyI)<£;j1rr‘rx'1h'?1%§1§Hbrsﬁ1lqltee'%l or aair?% of formula wherein Z is CH2, CH R10,

O S, NRO; t is an integer equal tolor 2; and.the dotted Iine
represents an optional bond. More preferably, R2( ‘S al kyl oxy, Net, Ar,

al kyl, mono N(CHZ or di(al kyl)am no, a radical_pf fornmula ~-J V\/nerein Zis
CH2, CHR, O, 15 NRIO ; t is an integer e Nto | or 2; al kyl oxy
substituted with amino or nmono or ~(CH2 N i Jal kyl )am no or a radical of
formula ~--~ wherein Zis CH2, CH R0, O N and t is an integer equal
tol or 2. Most preferably, R2 is al kyl oxy, e. TR hyl oxy;

Preferably, R® is hydrogen or a radical of formula wherein s is an integer

equal to zero, 1 or 2, preferably zero or 1; r is an integer equal to 1 or 2, preferably 1;

and R"! is hydrogen, halo, or alkyl, preferably hydrogen or alkyl. More preferably, R®
®")

o

Z

(GH2)s
10  is a radical of formula C\ . Most preferably, R® is benzyl or phenyl.
Preferably ris 1 and R"! is hydrogen.

Preferably, R is hydrogen, alkyl or Ar. More preferably hydrogen or Ar, in particular
hydrogen or phenyl. Most preferably R’ is hydrogen.

15
For compounds according to Formula (Ib) only, preferably, R® is alkyl or hydrogen,
preferably hydrogen, and R’ is oxygen.

Preferably, R' is hydrogen, alky}, hydroxyl, alkyl substituted with one or two Het,
20  alkyl substituted with one or two Ar, Het-C(=0)-. Most preferably R'® is hydroxyl,
Het, alkyl substituted with one Het, alky! substituted with one Ar.

Preferably the compounds of the present invention are compounds according to
Formula (Ia), the pharmaceutically acceptable acid or base addition salts thereof, the

25 quaternary amines thereof, the stereochemically isomeric forms thereof, the tautomeric
forms thereof and the N-oxide forms thereof.

Preferably X is a direct bond.



/(CH2 N Z Het or a radical of formula ,--" wherein Zis CH2, CH R10, O,
NRO and t is | or2. 20 Preferably, R3 is naphthyl, phenyl or Het, each
optionally substituted with 1 or 2 substituents, that substituent
preferably being a halo or hal oal kyl, nost pref erably being a halo. Mre
preferably, R3 is naphthyl, phenyl, 3,5-dihal ophenyl,|I, 6-dihal ophenyl,
thienyl, furanyl, benzofuranyl, pyridyl. _14\ost preferabl y, R3 is opti onal ly
substituted 25 phenyl, e.g. 3, 5- di hal ophenyl or naphthyl. Preferably, q is
equal to zero, 1 or 2. More preferably, qis equal to 1. Preferably, R and
R5 each i ndependently are hydrogen or alkyl, nore preferably 30 hydrogen,
met hyl or et IpiferabgX isfOW{ erably nmethyl. -13- Preferably R and R5 together
and including the Nto which they are attached forma radi caI sel ected from
the group of imdazolyl, triazolyl, piperidinyl, piperazin and

t hi onor phol i A intecgstip@grahtp 9f enmpounds are-thoss compainds|accdrding to Mﬂﬁblor
hydroxy, & ks(h?%femsw ){ the shmﬁwhwng%&)b{abwacﬁi &wase%aﬂidﬁsshns tRé@éfer abl y
substi t ut ed al nos gre era stitute P Wt h%/n or ethyl.
Y qH2)s Wﬁ@“‘l"% gpen tomgs ereinsis
an int eger eqnahedafonnsmm&fmdtﬂ:Nmmké'omislthmmﬂmvdnclﬂR mhyérogm,haib,eger
equal to 1 or Yo L 3

preferably hy !nq(@n %%W’Pk 11\%?@5?8?*"?“3?“@5‘9%&?%%(‘9@? %o is a
radical of fdh thienyl, gashioptpnally substifut %ﬁg b%ﬁihﬂ““ﬁ'l"s om theef er abl y
ris | anm Rm@dﬂ%@g&hﬂoﬂkﬂfq&abﬂﬁoﬁZRfinleamgeﬁdep&ldéuﬂlyﬁé Ar. More
preferably héj{} Elorliofr R IR bt b inBH AN oISy ard B

preferably R
form a radxcal selected from the group of imidazolyl, triazolyl, piperidinyl, piperazinyl

and thiomorpholinyl; R® is hydrogen, alkyl or halo; r is equal to 1 and R” is hydrogen.

15  Also an interesting group of compounds are those compounds according to Formula
(Ia) or (Ib), preferably (Ia), the pharmaceutically acceptable acid or base addition salts
thereof, the quaternary amines thereof, the stereochemically isomeric forms thereof, the
tautomeric forms thereof and the N-oxide forms thereof, wherein R' is hydrogen, halo,
alkyl or Het, wherein Het is preferably pyridyl; R is alkyl, alkyloxy optionally

,(Cta)

20 substituted with mono or di(alkyl)amino or a radical of formula /' wherein
Z is CH,, CH-R", O, N-R'", preferably Z is CH,, t is an integer equal to 1 or 2, and R'
is hydrogen, alkyl, hydroxyl, alkyl substituted with one or two Het, alkyl substituted
with one or two A(gl-ll{:t-C(=0)-’ preferably R'? is hydrogen; Ar; Het; a radical of

AN N
formula L/ wherein Z is CH,, CH-R', O, N-R"® , t is an integer equal to 1

25 or2, wherein R" is hydrogen, alkyl, hydroxyl, alkyl substituted with one or two Het,
alkyl substituted with one or two Ar, Het-C(=0)-; R is Ar, preferably phenyl or
naphthyl, or Het, preferably thienyl, furanyl, pyridyl, benzofuranyl ,each of said Ar or
Het optionally substituted with 1 or 2 substituents that substituent preferably being a
halo; R* and R® are each alkyl, preferably methyl; R is hydrogen, phenyl, benzyl or 4-

30  methylbenzyl; R’ is hydrogen or phenyl; R® is hydrogen; R’ is oxo.

Interesting intermediates of the present invention are intermediates of formula



15 For conpounds according to Fornula (I b) only, preferably, Rs is al kyl or
hydr ogen, preferably hydrogen, and RO is oxygen. Preferably, R1O is

hydr ogen, al kyl, hydroxyl, alkyl substituted with one or two Het, 20 alkyl
substituted with one or two Ar, Het-C(anm)-. Most preferably R10 is hydroxyl,
Het, al kyl substituted with one Het, alkyl substituted with one Ar.
Preferably the conpounds of the present _.jqiventi on are conpounds according to
Formula (I a), the pharmaceutically acceptable acid or base addition salts

t hereof, the CI(H% ernarygram nes thereof, the stereochenmically isoneric
fornms thereof, th torrer c fQ,rms thereof and the N-oxide forms thereof.
Preferably X is a d|r X g R 14- Preferably Xis CH2. An interesting group
of conpounds ar g3t hos pouhds according to Formula (la) or 5 (Ib),
preferably (Is), Red e jcally acceptable acid or base addition salts
t hereof, the quat

dry am neSt'thereof; the stereochenmically isoneric forns
thereof, the tewjoneric fornms thereof and the N-oxide forns thereof, in
which R is hydrbgen hal o, Ar, alkyl or alkyloxy; p = 1; R2 is hydrogen,

al kyl oxy or agdeyNthio, Rs is naphthyl phenyl or thienyl, each optionally
substi t ut ed mnth %* or 1) substituents selected fromthe 10 group of hal o and
hal oal kyl ; 0, 1, 2 or 3; R and R5 each independently are hydrogen or

al kyl or R4 an get her _and. i,ncl udi ng the to vvh| ch.t ar attached
forma radi ca‘l"f‘j?%‘Pég‘t’BUeﬁn&rﬁ L’B g‘f" gaj%l ehl
pi peri di nyl , tomeand the\ike, mddvmmxﬂhb hoR1 D@(q;and?ﬁaresnstdjcﬂnﬂttmm@bkqxl or

halo; r issequal to | and R7 is hydrogen. 15 Also an interesting group of
conpounds are_t hose corrpounds accordl ng..to Formula_ (ls) or (I b% preferably
S

(la), the phaFheabemmaceutically acceptable aeid addition sakts ars dgfingd dpcomprise th t her eof ,
t he quat er nar therapéutieallyt defivendn-tokio acidtaddidon sudtnfomad which thersemipourddsr s t her eof ,

s ke A A T I L S0 G,
al kyl, al kyl o@@ﬁﬂ-‘m df@ppg:the beasefprm ofithg compounds according to ei erFormula (Ta)
10  or (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, maleic acid,
fumaric acid, malic acid, tartaric acid, citric acid, methanesulfonic acid, ethanesulfonic
15  acid, benzenesulfonic acid, p-toluenesulfonic acid, cyclamic acid, salicyclic acid, p-
aminosalicylic acid and pamoic acid.

The compounds according to either Formula (Ia) or (Ib) containing acidic protons may
also be converted into their therapeutically active non-toxic base addition salt forms by
20 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, and salts
with amino acids, for example arginine and lysine.
25
Conversely, said acid or base addition salt forms can be converted into the free forms
by treatment with an appropriate base or acid.

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



20 substituted with nono or di(alkyl)am no or a radical of fornula U wherein
Zis CH2, CHRLO, O, NNR O, preferably Zis CH2, t is an integer equal to 1
or 2, and RO is hydrogen, alkyl, hydroxyl, alkyl substituted with one or
two Het, alkyl substituted wth one or two Ar, Het-C(=0) -, preferably R10

I s hydrogen; Ar, Het; a radical of ,(CH2h formula N Z U wherein Z is CH2,
CHRo O NRO, t is an integer equaljgio 1 25 or 2, wherein R10 is

hydr ogen, al kyl, hydroxyl, alkyl substituted with one or two Het, alkyl
substituted with one or referagbly phenyl or
napht hyl , or Salfsth “?ﬂfe?“ér”é}ﬁl“glf?‘ﬁrg Cﬂ‘ﬁ?’&ﬁy@”ﬁﬁé&h #20f ur anyl each of
said At or kiebhalgtes.onal |y substltut ed with 1 or 2 substltuents t hat
substituent preferably being a halo; R and R$ are each alkyl, preferably
methyl; R6 is hydrogen, phenyl, benz or 4 30 nethyl benzyl ; R7 is hydr ogen
or phenyl; RIheErmy'quaeranty anune”gs herthe&regq 3the quaterner ammanivm t he

present Iravelams%armewﬁ: m@lbﬁfoﬁﬁuletlaistfaﬂ)h?eabléto%ﬁbprﬂndi?oetﬁﬁnX/ H N

W (Cl2 N R t abl e | . , h
25 for exanphdH 2 pegtiad o YR O br U o5 e PrSpmaghabing 3o
R7, X, gq and agem,rssclaas, dmrfexmplemwhquy\sebmmmm&¢,mﬂwgdeml ly

accept abl e a%&ﬁalﬁﬂﬁldlfdboé‘%stﬂétﬁ Wio@ld8 of BénzyRski d@(ﬁﬁ&ﬁédc&ﬁtstm%&h%ﬁﬁgutlcal ly

t t d t |t f whi di t
L hor Por e ot 25 36 OFBed_pch Al e ondoh A 11 01 s 5 o
be obt ai nivd Imyethanesulfonates, ed dllayd @-tblmenesolforiates. Aa;upmnmbsammehwﬁ pugitivelyei t her
Formula (1a) ol ng?‘%ﬁ y%&) ﬁ%&%ﬁ%ﬁ%&a&%ﬁ&éﬂo&s%ﬁ&a&mﬁ g, 9ani ¢

acids, for exa alic
iodo, trifluoroacetate and acetate. The counterion of choice can be introduced using ion
exchange resins.

15 The term “stereochemically isomeric forms” as used herein defines all possible
isomeric forms which the compounds of either Formula (Ia) or (Ib) may possess.
Unless otherwise mentioned or indicated, the chemical designation of compounds
denotes the mixture of all possible stereochemically isomeric forms, said mixtures
containing all diastereomers and enantiomers of the basic molecular structure . More in

20 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. Stereochemically isomeric forms of the compounds of either Formula
(1a) or (Ib) are obviously intended to be embraced within the scope of this invention.

25  Following CAS-nomenclature conventions, when two stereogenic centers of known
absolute configuration are present in a molecule, an R or § descriptor is assigned (based
on Cahn-Ingold-Prelog sequence rule) to the lowest-numbered chiral center, the
reference center. The configuration of the second stereogenic center is indicated using
relative descriptors [R*R* ] or [R*,S*], where R* is always specified as the reference

30 center and [R* R*] indicates centers with the same chirality and [R*,S*] indicates
centers of unlike chirality. For example, if the lowest-numbered chiral center in the
molecule has an § configuration and the second center is R, the stereo descriptor would
be specified as S-[R*,S*]. If “a” and “B” are used : the position of the highest priority
substituent on the asymmetric carbon atom in the ring system having the lowest ring

35 number, is arbitrarily always in the “a” position of the mean plane determined by the
ring system. The position of the highest priority substituent on the other asymmetric
carbon atom in the ring system relative to the position of the highest priority substituent



acid, in particular hydrochloric acid, hydrobrom c acid, sulfuric acid,
nitric acid and phosphoric acid ; organic acids, for exanple acetic acid,
hydr oxyacetic acid, propanoic acid, lactic acid, pyruvic acid, oxalic acid,
mal oni ¢ acid, succinic acid, maleic acid, fumaric acid, malic acid,
tartaric acid, citric acid, nethanesulfonic acid, ethanesulfonic 15 acid,
benzenesul foni ¢ acid, p-tol uenesul fonic-Heid, cyclanic acid, salicyclic
acid, p- amnosalicylic acid and panoic acid. The conpounds according to

ei t her hFor Wbﬁﬂ{elrebm%e 'Ltlbmls 8&1dhBhARd YOI iitdd anﬂk@ha@&deravme&ies@ fage cogver tzgd
|ntote|rterae |ve[1,n Xi C orns by
treat ment wi ' ﬁf‘g‘ g c‘i%'? §ge°tsf %Pc?@"r‘ﬁ‘ate base
salts formns dmpnihahbymeﬁngxwumﬁe, t he amoni um sal ts, the al kaline and

earth al kaline metal salts, in particular lithium sodium potassium

magnesi um and calciumsalts, salts with_ organic pases, e. t he henzat hi ne,
N- et hyl - gIQ%%PﬁPWé OfHSﬂtﬁ"Eﬁméa da) gud (Ib) apd mﬂt%ftﬁ)wntwnaﬁﬁ‘%&mae?la’és for
exanpl e argi rmvaﬂatﬂydmbeymd&ﬁonastesagommte;s indheicstaciute which amg leaddo at on sal t

forns can be &Y S‘F‘S?cm ?ft&ﬂ R sa?‘f“&“%sms by treatment with an appropriate

base or acid. ea?'h as used in the framework of this
application also conprises the 30 solvates which the conpounds according to

Form " Such ns chboidlls bf qlerFortfela () or Mhras prépurdib e bk descfibel 20 or
quaterna\IB emaageﬂ?ﬁ'as‘ﬁ@relﬁ%% gx’ﬁgﬂcﬁ%ﬁ fﬁ’b‘é’ﬁ v@’%m um 5
sal ts which t&mm@dmo@oﬁmmllm(ga}kmwr(mwmﬂms olfeor m by
reacti on betvygan &&le;tﬁ&%ﬁnﬂg % a4 %%,doe(}tm{.@wtgﬂ(el s) or (Ib) and

an appro rlate uat n|2|n exa, Q al
subsItOPt ultoed &P %9‘?‘ "‘5}@ Wﬁ? R’WB&H }l%mga‘“&réﬂgl i O)CGI de

or benzyli odl&htaﬂmﬂcsﬂe&nhaaEsubwqdmgp@mMyfmgmeﬂqmgseWe&kso be used,

such as alsKylgabf t@ﬁ%ﬂg ﬁwﬁa éﬂnﬁp and
al kyl p- toI uenesuﬁaﬁg es qua er nary am ne has a p05|t| ve y rW‘Larged

ni trogen. Phalteratixgmanaen of saparating ths enaptiomaricfornsofithe-qampounds ¢f eigheryy onp,
i odo, trifl umoﬁﬁﬂem)&@mdnﬁﬂﬁsaiqmd chivinatcpedphg usiag a@hnahwnempmsbe

I ntroduced u%mrppu'ré) &ereochemlcally isomeric forms may also be derived from the corresponding
pure stereochemically isomeric forms of the appropriate starting materials, provided

20  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 pure starting materials.

The tautomeric forms of the compounds of either Formula (Ia) or (Ib) are meant to
25  comprise those compounds of either Formula (Ia) or (Ib) wherein e.g. an enol group is
converted into a keto group (keto-enol tautomerism).

The N-oxide forms of the compounds according to either Formula (Ia) or (Ib) are meant
to comprise those compounds of either Formula (Ia) or (Ib) wherein one or several

30  nitrogen atoms are oxidized to the so-called N-oxide, particularly those N-oxides
wherein the nitrogen of the amine radical is oxidized.

The invention also comprises derivative compounds (usually called “pro-drugs”) of the
pharmacologically-active compounds according to the invention, which are degraded in
35  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



exchange resins. 15 The term "stereochemcally isoneric forns" as used
herein defines all possible isoneric forns which the conpounds of either
Formula (Is) or (Ib) may possess. Unless otherw se nmentioned or indicated,
the chem cal designation of conpounds denotes the m xture of all possible
stereochemcally isomeric fornms, said m xtures containing all diastereoners
and enantioners of the basic nol ecul ar é?:ucture . More in 20 particul ar,
stereogeni c centers nmay have the R- or configuration; substituents on

bi valent cyclic (partially) saturated radicals have, either the cis-
trans- conf i gfuphxsiralpropsrtics dhat make itypdming @gﬁg? et FQT SEHBRIFrd s of

ei t her For muig des(lﬂe&)compodddhhayﬂie&nﬂsbwwlysbbablenh angde poarlprampintedcaerbssii ¢ hi n

t he scope of ,this inyent Hiafr- RN ons, when
two ster eoge P"@g%?é&eil\%k %aﬂgyuo \(%tr'}ge COI’I?I gur a%ﬁﬁn arlgep?g@iééﬁt in a
nol ecul e, andigussiosonpwedugs way besfound ingftells, Vohstal., n-LPreg dlelivary e| og
sequence 5“' stJnQ idss %&Wﬁlwmﬂr@ﬁ £4ys! 29, ppe4¥se473. t he reference center.
The configuration of e second stereogenl c center is indicated using
relative descriptors [RF,R* ] or [RR S'], where Ris always specified as

t he ref er encPro3frugsefotmas oﬂhdp[l@naﬂl@gmwam&eammpem@msomdmsmﬁemmn

chirality an r f g\l‘qs ty. For exanple,
if the | Omsgmﬁ}%ﬂ)emﬁghe cﬁ'g?&?]tdggcrffe t% &RQFO ecu as{Hgn B’f i guration
and the secoRbRrEaGRUE ‘é’r@?ﬁ‘ﬂ’é&"@f’l fsdpe’ﬁfbfuﬂ’&s g‘ﬁ’é‘ﬁﬁ(‘] ed as
S-[R Soe | isom%nc ﬁﬁﬂs {Htreoﬂ,rtbe uﬁﬁdxmcfdmmwMeW-ﬁadefmgh&meoﬁrl ority

substi t uent t he gsq;i]riml t he

| owest ri ng %%P?f%‘ﬁe@%f@n hﬁtc uhI’)‘Qms"%pom | onﬂ&? t he nmean
pl ane deter rrmmgmﬂpsofthﬁ@@ybt %é’hmé?r i§ -kl pberylghrazyl o5r i ority
substituent gRe bfiBe fAIG wipget ric carbon atomin the ring systemrelative
to the position of the highest priority substituent -17- on the reference
atomis denomnated "a", if it is on the sane gide of the nean plane

determ ned by the ring system or @p", if it is the other side of the

mean plane determned by tge ring|system 5 nds of either Formula
(I's) and (Ib) and sone of t. iaje c ounfds i nvariably have at
structgb[\i Which nmay lead to at | east

| east one stereogenic centebhs”i
2 stereochenvcal ly different structufes.
15
Amidated groups include groups of the formula - CONRYR? wherein R” is H,
Ci.ealkyl, phenyl or benzyl and R* is —-OH, H, C, salkyl, pheny] or benzyl.

Compounds according to the invention having an amino group may be derivatised with
20 aketone or an aldehyde such as formaldehyde to form a Mannich base. This base will
hydrolyze with first order kinetics in aqueous solution.

The compounds according to the invention have surprisingly been shown to be suitable
for the treatment of mycobacterial diseases, particularly those diseases caused by

25 pathogenic mycobacteria, including drug resistant and multi drug resistant
mycobacteria, such as Mycobacterium tuberculosis, M. bovis, M. avium, M, smegmatis
and M. marinum. The present invention thus also relates to compounds of either
Formula (a) or (Ib) as defined hereinabove, the pharmaceutically acceptable acid or
base addition salts thereof, the stereochemically isomeric forms thereof, the tautomeric

30 forms thereof and the N-oxide forms thereof, for use as a medicine.

The invention also relates to a composition comprising a pharmaceutically acceptable
carrier and, as active ingredient, a therapeutically effective amount of a compound



The conpounds of either Formula (la) or (lIb) as prepared in the processes
described 10 bel ow may be synthesized in the formof racem c m xtures of
enanti onmers which can be separated from one another follow ng art-known
resol ution procedures. The racem c conmpounds of either Forrmula (1s) or (lb)
may be converted into the corresponding diastereoneric salt forns by

reaction with a suitable chiral acid. Sajgd diastereoneric salt forns are
subsequent |y separated, for exanple, by ‘selective or 15 fractional
crystallization and the enantiomers are |iberated therefromby alkali. An
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may have an "é{%gi J@b yleust1 erlgxgg ?rir@ ell' {nfgr%dlen{ﬂrtto example, to aid
20 solubility, may be included. Injectable solutlons, for example, may be prepared in
which the carrier comprises saline solution, glucose solution or a mixture of saline and
glucose solution. Injectable suspensions niziy also be prepared in which case
appropriate liquid carriers, suspending agents and the like may be employed. Also
included are solid form preparations which are intended to be converted, shortly before
25  use, to liquid form preparations.

Depending on the mode of administration, the pharmaceutical composition will
preferably comprise from 0.05 to 99 % by weight, more preferably from 0.1 to 70 % by
weight of the active ingredient of formula (Ia) or (Ib), and, from 1 to 99.95 % by

30  weight, more preferably from 30 to 99.9 weight % of a pharmaceutically acceptable
carrier, all percentages being based on the total composition.

The pharmaceutical composition may additionally contain various other ingredients
known in the art, for example, a lubricant, stabilising agent, buffering agent,

35 emulsifying agent, viscosity-regulating agent, surfactant, preservative, flavouring or
colorant.



di scussion on pro-drugs may be found in Stella, V. J. et al., "9 rodngs",
Drug Delivery 5 Systens, 1985, pp. 112-176, and Drugs, 1985, 29, pp.
455-473. Pro-drugs forms of the pharmacol ogi cally-active conpounds accordi ng
to the invention wll generally be conmpounds according to either Formula
(la) or (Ib), the pharmaceutically acceptable acid or base addition salts
thereof, the stereochemcally io isonerig.forns thereof, the tautoneric
forms thereof and the N-oxide fornms thereof, having an acid group which is
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according to the invention. The conpounds according to the invention nay be
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enpl oyed for stereochemically isomeric forms thereof, the tautomeric forms thereof and the N-oxide
forms thereof, as well as any of the aforementioned pharmaceutical compositions
thereof for the manufacture of a medicament for the prevention or the treatment of
20 mycobacterial diseases.

Accordingly, in another aspect, the invention provides a method of treating a patient
suffering from , or at risk of, a mycobacterial disease, which comprises administering
to the patient a therapeutically effective amount of a compound or pharmaceutical

25  composition according to the invention.

The compounds of the present invention may also be combined with one or more other
antimycobacterial agents.

30  Therefore, the present invention also relates to a combination of (a) a compound of
formula (Ia) or (Ib) and (b) one or more other antimycobacterial agents.

The present invention also relates to a combination of (a) a compound of formula (Ta)
or (Ib) and (b) one or more other antimycobacterial agents for use as a medicine.

35
A pharmaceutical composition comprising a pharmaceutically acceptable carrier and,
as active ingredient, a therapeutically effective amount of (a) a compound of formula



system cally adm nistering drugs. To prepare the pharmaceutical conpositions
of this 5 invention, an effective anount of the particular conpound,
optionally in addition salt form as the active ingredient is conbined in
intimate adm xture with a pharnmaceutically acceptable carrier, which
carrier may take a wde variety of forns depending on the form of
preparation desired for adm nistration. _jthese pharmaceutical conpositions
are desirable in unitary dosage forn1SU|tabIe in particular, for 10
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converted, shaduoxiflorbcinie 25 use, to liquid form preparations. Depending on
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wei ght of 1%t he active ingredient RALBREPARATION (1b), and, from1l to
99.95 % by 30 wei ght, nore preferably from30 to 99.9 wei ght % of a
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4 wherein t and Z are defined as hereinabove; alkyloxy substituted with a
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radical of formula U wherein t and Z are defined as hereinabove;, mono or
di(alkyl)amino wherein alkyl may optionally be substituted with one or two
substituents each independently be selected from alkyloxy or Ar or Het or morpholinyl

25  or 2-oxopyrrolidinyl, said R? being represented by R, and said compounds being
represented by formula (Ia-1), can be prepared by reacting an intermediate of formula
(IY), wherein W represents a suitable leaving group, such as for example halo, e.g.
chloro and the like, with H-R?* or with a suitable salt form of R*-H optionally in the
presence of a suitable solvent, such as for example an alcohol, e.g. methanol and the

30 like, acetonitrile, and optionally in the presence of a suitable base, such as for example
KOH, dipotassium carbonate.



colorant. -20- It is especially advantageous to formul ate the aforenentioned
phar maceutical conpositions in unit dosage formfor ease of adm nistration
and uniformty of dosage. Unit dosage form as used herein refers to
physically discrete units suitable as unitary dosages, each unit containing
a predeterm ned quantity of active ingre ient calculated 5 to produce the
desired therapeutic effect in associatitht"™wth the required pharmaceutical
carrier. Exanples of such unit dosage forns are tablets (ipcluding scored
or coated tabletsyr)capsul &, pills, powder pack@®'», wafeRs, suppositories,
i njectabl e sol utions Qr_sudpengonR?uyyl the like, a gaR®d nultiples
t hereof. The dally d olXhe conpound accordlng_g he 3 nvention wll,
of course, varyR% -rg, helconpdu enp yed2 . dninistration,
t he treatnent desi e wjy cehiest RELy al d|;3§§ﬂ i ndi Mat Rf? However, in
general , satisfacjory results w il be obtarqg en the conmpound accordi ng
to the inventi 842ks administered at a daily ge not exceedi ng 1lgram
e.g. in the ran from10 to 50 ngl kg body ht. 15 Further, the present
i nvention al T re4ate@ to the use of a conp undﬁpf qlat1yer Fornula (I's) or

al
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Compounds of formula (Ta) wherein R? represents Het, e.g. pyridy), said R? being
10  represented by Het and said intermediates being represented by formula (Ia-3), can be

Hel—B\
prepared by reacting an intermediate of formula (II) with , in the
presence of a suitable catalyst, such as for example PA(PPh;),, a suitable solvent, such
as for example dimethylether or an alcohol, e.g. methanol and the like, and a suitable
base, such as for example disodium carbonate or dipotassium carbonate.
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Compounds of formula (Ta) wherein X is a direct bond, said intermediates being
represented by formula (Ia-4), can be prepared by reacting an intermediate of formula



or (Ib) and (b) one or nore other antimycobacterial agents for use as a

medi ci ne. 35 A pharmaceutical conposition conprising a pharmaceutically
acceptable carrier and, as active ingredient, a therapeutically effective
anount of (a) a compound of formula -21- (Is) or (Ib) and (b) one or nore
ot her antinycobacterial agents is also conprised by the present invention.
The other Mycobacterial agents which maysbe combined with the conpounds of 5
formula (Is) or (Ib) are for exanple rifanpicin (zifanpin); isoniazid;

pyrazi nam de; am kaci n; ethi onam de; noxifl oxaC| n; et hanbut o
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rifamycins; piesenbeiofs suitable gelvert such gy for example tetrahydr WWOEB%BMNUS of
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of forrrul a erein|t apg Z ar ®ned as herei R’y oxy
substituted wt RZ radical of forrrulavvh r nd Z are defined
as her ei nabove; T di tal kydn,gfm oWt ei rRY i onal |y be
Substituted wt subsf 't uents each in

N dent | R°be sel ected
from al kyl oxy or 2Ar or Het ord%gm hol i nyl 25 o oxopyrrolidinyl, said R2
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2arepresented by formula
(la-1), can be prepa by reacting an mterrrgleate of ala@rnula (1),
wherein WL represents a swtabl(@)l eavi ng gr oo, skuch as or exanpl e hal o,
€.g.
‘Compounds of formula (fb) wherein R’ represents oxo, can be prepared by reacting an
intermediate of formula (IT) with a suitable acid, such as for example HC], in the

10  presence of a suitable solvent, such as for example tetrahydrofuran.
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In the above reactions, the obtained compound of formula (Ia) or (Ib) can be isolated,
and, if necessary, purified according to methodologies generally known in the art such
as, for example, extraction, crystallization, distillation, trituration and chromatography.
15 In case the compound of formula (Ia) or (Ib) crystallizes out, it can be isolated by
filtration. Otherwise, crystallization can be caused by the addition of an appropriate
solvent, such as for example water; acetonitrile; an alcohol, such as for example
methanol, ethanol; and combinations of said solvents. Alternatively, the reaction
mixture can also be evaporated to dryness, followed by purification of the residue by
20 chromatography (e.g. reverse phase HPLC, flash chromatography and the like). The
reaction mixture can also be purified by chromatography without previously
evaporating the solvent. The compound of formula (Ia) or (Ib) can also be isolated by
evaporation of the solvent followed by recrystallisation in an appropriate solvent, such



chloro and the like, with HR2" or with a suitable salt formof R20-H
optionally in the presence of a suitable solvent, such as for exanple an

al cohol, e.g. nethanol and the 30 |ike, acetonitrile, and optionally in the
presence of a suitable base, such as for exanple KOH, dipotassium
carbonate. -22- (RI)P R7 (R)PR7 RS Re RzeHRZZ R3 X R ~( NW salt of LOH
HN (I12)a (~i)l 5~NR5, ' RR< (Il) R4.(la-1) Conpounds of fornula (Ia)
wherein R2 represents Het or alkyl, said R2 being represented by formula
R2b and sai d conpounds being re esented by fornula (la-2), can be prepared

by reacting &nfarexanplesatraceeniie;#nalcopel suchas forrayupie meftianck apd he s
presence of aombinhidtsof §ad sdlyvénts. such as for exanple Pd(PPh3)4, a suitable
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R3 X/ \ls~" g—é%g{\ém{ab%&gﬁggqnﬂ‘ﬁ% (C7 4 R(Il) RB"\R4 (la-2) RS~N
Conmpounds of fornula (la) wherein R2 represents Het, e.g. pyridyl, said R2

being 10 represented by Het and said intermediates bei ng represented by
f or mul a (U 3)The campdamds bEformuly (Tapore(fii) meay fosther da praparnpd by comegtingedi at e of
formula (1) cmnbghn@of formula '(Ias Qle(rb) into each other according to art-known group
transformation reactions.
10
The compounds of formula (Ia) or (Ib) may be converted to the corresponding N-oxide
forms following art-known procedures for converting a trivalent nitrogen into its
N-oxide form. Said N-oxidation reaction may generally be carried out by reacting the
starting material of formula (I2) or (Ib) with an appropriate organic or inorganic
15 peroxide. Appropriate inorganic peroxides comprise, for example, hydrogen peroxide,
alkali metal or earth alkaline metal peroxides, e.g. sodium peroxide, potassium
peroxide; appropriate organic peroxides may comprise peroxy acids such as, for
example, benzenecarboperoxoic acid or halo substituted benzenecarboperoxoic acid,
¢.g. 3-chlorobenzenecarboperoxoic acid, peroxoalkanoic acids, e.g. peroxoacetic acid,
20 alkylhydroperoxides, e.g. tbutyl hydro-peroxide. Suitable solvents are, for example,
water, lower alcohols, e.g. ethanol and the like, hydrocarbons, e.g. toluene, ketones,
e.g. 2-butanone, ha.logenated hydrocarbons, e.g. dichloromethane, and mixtures of such
solvents.

25  Compounds of formula (Ta) wherein R’ represents halo, said compounds being
represented by formula (Ia-5), can be converted into a compound of formula (Ia)
wherein R' represents Het, ¢.g. pyridyl, said compounds being represented by formula

Het—|
(Ia-6), by reaction with K , in the presence of a suitable catalyst, such as for
example Pd(PPh;),, a suitable solvent, such as for example dimethylether or an alcohol,
30 e.g. methanol and the like, and a suitable base, such as for example disodium carbonate
or dipotassium carbonate.



presence of a suitable catalyst, such as for exanple Pd(PPh3)a, a suitable
sol vent, such as for exanple dinethylether or an al cohol, e.g. nethanol and
the Bice, and a suitable base, such as for exanpl e di sodi um carbonate or

di potassium carbonate. (R)a R7T ~(R)n Rr Ra Het-ERe R3 X/ Ra X COHN
W OHNHet (Ci u (CH2 RS~N RS~N 15 R (Il) R* (la-3) Conpounds of
formula (1s) wherein X is a direct bond,ssaid internedi ates being
represented by fornmula (la-4), can be prepared by reacting an internediate
of formula -23- (111) whereip,n W2 repre S a suiﬁea}ble | egving group, such

as for exanple hal #lQe. g. romo, g o awd the TTXe, w fh anginternedi ate
of formula (1V) inth

of a | t/abl e coupl R"such as for
exanpl e n-butyl ]i tl;kuﬁ secHBuLi, and in the gares f alsuitable
sol vent, such a8 i

ef r abydrofiugn, ankopN NPNd2n 5 the
presence of a suit OFI)-I R

ik base, sBch as for exanple
2,2,6,6-tetra pi peridine, NH(Cl I2CH2CH3¥ N, N- di i sopropyl anvne or
trimethyl ethyle iamine. (R)PRRa O(R)pRT Re \ W\ Rer NR (CG aRH
NR 2 (111)_s "R (12 (1V) Re~N R (Is-@&y—®npounds of fornula (Ib)
wherein RI repreggnt gla®yo, can be prepared by r@ct (#f) an internediate of
formula (U with a sui.t.abl [of such as faqr.exanple H kDt o]
presence of \?;’Oélfﬂ"f”é Ioétfgr&“s‘e '?P‘?ﬂgﬁogg @%ﬁ@gﬁbﬁ°ﬁ%ﬂ“§gﬁ§ff?‘gﬁ&?@]_ P Fe
(R )P R7 (RI )wherein R! represents methyl, said compound being represented by formula (fa-7), by
reaction with Sn(CH3)4 in the presence of a suitable catalyst, such as for example
5  Pd(PPhy)s, a suitable solvent, such as for example toluene.
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Some of the compounds of formula (I) and some of the intermediates in the present in-
vention may consist of a mixture of stereochemically isomeric forms. Pure
stereochemically isomeric forms of said compounds and said intermediates can be

10  obtained by the application of art-known procedures. For example, diastereoisomers
can be separated by physical methods such as selective crystallization or
chromatographic techniques, ¢.g. counter current distribution, liquid chromatography
and the like methods. Enantiomers can be obtained from racemic mixtures by first
converting said racemic mixtures with suitable resolving agents such as, for example,

15  chiral acids, to mixtures of diastereomeric salts or compounds; then physically
separating said mixtures of diastereomeric salts or compounds by, for example,
selective crystallization or chromatographic techniques, e.g. liquid chromatography and
the like methods; and finally converting said separated diastereomeric salts or
compounds into the corresponding enantiomers. Pure stereochemically isomeric forms

20  may also be obtained from the pure stereochemically isomeric forms of the appropriate
intermediates and starting materials, provided that the intervening reactions occur
stereospecifically.
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In the above reactions, the obtained conpound of fornmula (la) or (lb) can be
i solated, and, if necessary, purified according to methodol ogi es generally
known in the art such as, for exanple, extraction, crystallization,
distillation, trituration and chromatography. 15 In case the conpound of
formula (la) or (Ib) crystallizes out, id¢.can be isolated by filtration.

O herwi se, crystallization can be caused by the addition of an appropriate
sol vent, such as for exanple water; acetonitrile; an, al cohol, such as for
exanpl e et Asematiye faper o Sqeiigrucrisfoisag f the, apmRRUads of
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fol |l oned by | £ ' . ' 20 chronmat ography (e.g. reverse
phase HPLC, ?ﬁ%@%ﬁ@ﬁ%gﬁg?@%?Q%ﬁ%ggﬁgﬂgﬁ% 'ke). The reaction mxture can
al so be purified by chromatography w thout previously evaporating the

sol vent . - 3he 16ig gsdiderbloof all B dov oPhe llahvisproplratoniane Raboed by
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nost appropri r ngs to routine experinmentation to find 5
the nost suitable isolation nmethod. The conpounds of forrmula (1s) or (1b)
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Intermediates of formula (IT) wherein X is a direct bond, such intermediates being
represented by formula (II-a), can be prepared by reacting an intermediate of formula
15 (V) wherein W, is as defined hereinabove, with an intermediate of formula (IV) in the
presence of a suitable coupling agent, such as nBuLi, secBuL.i, and in the presence of a
suitable solvent, such as for example tetrahydrofuran, and a suitable base, such as for
example 2,2,6,6-tetramethylpiperidine, NH(CH.CH,CH,),, N,N-diisopropylamine or

trimethylethylenediamine.
20
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Intermediates of formula .(I) wherein X represents CH,, said intermediates being
represented by formula (II-b), can be prepared by reacting an intermediate of formula
(VD) with an intermediate of formula (IV) in the presence of a suitable coupling agent,
25  such as nBuLi, secBuLi, and in the presence of a suitable solvent, such as for example
tetrahydrofuran, and a suitable base, such as for example 2,2,6,6-tetramethylpiperidine,
NH(CHCH,CHj),, N,N-diisopropylamine or trimethylethylenediamine.



The conpounds of forrmula (Is) or (Ib) may be converted to the correspondi ng
N-oxide forns follow ng art-known procedures for converting a trival ent
nitrogen into its Noxide form Said N oxidation reaction nmay generally be
carried out by reacting the starting material of fornmula (la) or (Ib) with
an appropriate organic or inorganic 15 peroxi de. Appropriate inorganic
peroxi des conprise, for exanple, hydrogep_peroxide, alkali netal or earth
al kal i ne nmetal peroxides, e.g. sodium peroxide, potassium peroxide;
appropriate organi c peroxides may conprise per oxy aci ds ﬁuch as, for
exanpl e, benzrhgcar bogér oxoi ¢ acpg oryhal o substt Pyt ed b nzengcar boper oxoi ¢
acid, e.g. 3-c obdnzegecar bope oi ¢ acid, per ¥R acids, e.g.
per oxoacetic aci yl Qydroper pxi des, Je.g. tb hydf o- per oxi de.
Sui t abl e sol vent ., S or exanmutej, water, |ower N ,Hg.g. et hanol and
the |ike, hydroggbon¥N tolukne, ket ones, rie.f2 2-butardhe, hal ogenated
hydr ocar bons, e.g. dichl oronet , and m xtures uch solvents. 25
Conpounds of fornul gvjl s) wherein ® represents | 0, said conpounds bei ng
represented by formula (la-5), can be convertdeizant o dliddrpound of fornul a
(I's) wherein R represents Hetgyye.g. pyridyl, Laid conpounds bei ng
represented by fornula Het (la-6), by reactRomMwjith , in the presence of a
suitabl e catal yst, such as for exanple Pd(PPh3)8, a suitable solvent, such
asdf or exarrg:lﬁteﬁnb' méswf%hﬁh la () wheredt] RO B droge)said fhteriiieliiarnbéingnd t he |i ke,
and a suitabl e base.,suc r a [ Iy . ot assi um
carbonate. - i@%@hﬁ%@@t‘%@%ﬁgﬁgﬁw %m%?@@&&'oﬁ‘o@ N R
(1012 (C |2 (Wpwheren-RY is halo,(said igesmediptes| heing)represented by formula (V-a), with an

5  intermediate of formula (IV), in the presence of a suitable strong base, such as for

example nBuLi, secBuLi, and in the presence of a suitable solvent, such as for example

tetrahydrofuran.
7
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The intermediates of formula (V) are compounds that are either commercially available
10  or may be prepared according to conventional reaction procedures generally known in

the art. For example, intermediates of formula (V) wherein R” is hydrogen, R®is a
®"),

o

P

(GH2)s
radical of formula C\ wherein s is an integer equal to 1 and W, is chloro, said
intermediates being represented by formula (V-b) may be prepared according to the
following reaction scheme (1):



Compounds of fornula (la-5) can also be converted into a conmpound of formula
(la) wherein R represents nethyl, said conpound bei ng represented by
formula (la-7), by reaction with Sn(CH3)4 in the presence of a suitable
catal yst, such as for exanple 5 Pd(PPh3)4, a suitable solvent, such as for
exanple toluene. hal R7T CH3 R7 Rer I-- Re R3 X- Sn(CH3)4 Ra X ~OCH R2 ON
OHNR2 (Cl12)qg (Cz 5~-NR6-N R R4 (I§ 5) R4 (la-7) Sone of the conpounds
of formula (1) and sone of the internedi ates in the present in- vention may
consist of a mxture of stereochemcally isonmeric fornms. Pure
stereochemically isomeric forms of saldicB8Apounds and said intermedi ates can
be 10 obtained by the application of art-known procedures. For exanple,

di ast er eoi sonergy can be separated by physi caI(Rﬂ%et hods such as sel ective

crystallizati on or cn'_r‘omat‘ d‘raphl C echnl(ﬂues . counter current
di stribution, |iXeg CHrona nd e li et lods. Ena ilomers can
be obtained fro em c i F’ST —¢0

Acem c m xtures
with suitable resdfving agen such as, for exanple, ﬁlS chﬂ‘%j acids, to
m xtures of diastereoneric salts or conpounds; then physicaN& separating
said m xtures of diastereoneric salts or conpounds by, for exanple,

sel ective crystallization or chromatographic techniqu & e.g. liquid

chromat ography and the like nethods; and finald'y con¥erting s@i'g separated
di astereoneric salts or conpounds into the corAesponding engatiomers. Pure
stereochemcally isonmeric forms 20 may al so be n f ¥yhe pure
stereochem cally isoneric forns of the appropri & e Al diAtes and
starting materials, provided that the intervening red%tlgns occur
stereospecifically. -26- An alternative manner of separating the
enantionmeric forns of the conpounds of fornula (1) and |n%erned|ates

I nvol ves |iquid chromatography, in particular liquid

wherein all variables are defined as in Formula (Ia). Reaction scheme (1) comprises

5 step (a) in which an appropriately substituted aniline is reacted with an appropriate
acylchloride such as 3-phenylpropionyl chloride, 3-fluorobenzenepropionyl chloride or
p-chlorobenzenepropionyl chloride, in the presence of a suitable base, such as
triethylamine and a suitable reaction-inert solvent, such as methylene chloride or
ethylene dichloride. The reaction may conveniently be carried out at a temperature

10 ranging between room temperature and reflux temperature. In a next step (b) the
adduct obtained in step (a) is reacted with phosphoryl chloride (POCl ) in the presence
of a suitable solvent, such as for example N,N-dimethylformamide (Vilsmeier-Haack
formylation followed by cyclization). The reaction may conveniently be carried out at
a temperature ranging between room temperature and reflux temperature.

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 (Ta) and (Tb) may be separated into their isomeric forms.

Intermediates of formula (V-a) wherein W, represents chloro, said intermediates being
represented by formula (V-a-1), can be prepared by reacting an intermediate of formula
25  (VII) with POCl,.



chromat ogr aphy using a chiral stationary phase. 5 It is to be understood
that in the above or the followi ng preparations, the reaction products my
be isolated fromthe reaction nmedium and, if necessary, further purified
according to nethodol ogi es generally known in the art such as, for exanple,
extraction, crystallization, distillatimn, trituration and chromat ography.
10 Sone of the internedi ates and starting naterials are known conpounds and
may be comercially avallable or ey be grepared according to art-known
procedures. hak{erne ‘at es of forﬁ% a (11} whegein X is a direct bond, such
i nternedi ates bey epreSent ed by Tl-a), can be prepared by

reacting an int of fEQQhJIaIl V) erein W is as defined

her ei nabove, W er medt-ar® of lI\/) in the presence of a
sui t abl e coupl i ng ageNt,‘auch as nBuLi, secBu , and in the presence of a
sui tabl e sol vent, such as for exanple t hydr of uran, and a suitabl e base,
such as for exarrpl g, 2, 6, 6 t et ranet hyI p| p ridine, NH( CH2CH2CH3) 2i
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wherein X remwyl@&?@ Yl Q?Hbthﬁél'eﬁﬂmt‘"éﬁﬁ'é ﬁ”ts@ By formul a

(I1-b), can l%ﬂclp.{s yméthyleid dhbride, dndlasuitabl bise, sath dsoforresample Vi) with an

i nternedi ate fo.rrm oﬁ:a |n the presence of a suitable coupling agent,
25 such a§ Iﬁmtas c%ﬁl and in the presence of a suitafl e solvent, such
as for exanplhel tetraRydr ofuran, and a suitable bﬂ%\ as for exarrpl e
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Intermediates of formula (VIII) can be prepared by reacting an intermediate of formula
(IX) with a suitable oxidizing agent, such as for example 3-
chlorobenzenecarboperoxoic acid, in the presence of a suitable solvent, such as for

10 example methylene chloride.

hal hal R
R“ oxidation 6
> [Ses

+ 2
7 N

[

o]

(IX)
WD)
Intermediates of formula (IX) wherein R® is hydrogen and R is phenyl, said
intermediates being represented by formula (IX-a), can be prepared by reacting an
intermediate of formula (X) with 3-chloro-1-phenyl-1-propanone in the presence of a
15  suitable acid, such as for example hydrochloric acid, iron chloride hexahydrate, zinc
chloride and a suitable solvent, such as for example diethyl ether and a suitable alcohol,
e.g. ethanol.
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Intermediates of formula (IX) wherein R is hydrogen and R® is a radical of formula
®"),

(CH2)s
C\ wherein s is an integer equal to 1, said intermediates being represented by
formula (IX-b), can be prepared by reacting an intermediate of formula (XI) in the
presence of diphenyl ether.

N
I

hal
diphenyleth
iphenylether (l\\ T I
N 2

(1) (IX-b)
Intermediates of formula (XT) can be prepared by reacting an intermediate of formula
(XII) with an intermediate of formula (XIII) in the presence of a suitable base, such as

for example sodium hydroxide.
"a'°\ o 9 halo COOH
S
| > + H l N - XY | SN
N AP e I
H Ry ' (R")r

o) (xn
Intermediates of formula (TV) are compounds that are either commercially available or
may be prepared according to conventional reaction procedures generally known in the
art. For example, intermediate compounds of Formula (IV) wherein q is equal to 1,
said intermediates being represented by formula (IV-a), can be prepared according to
the following reaction scheme (2):

\' ' R

dical of fornula (



I nternedi ates being represented by formula (V-b) may be prepared accordi ng
to the follow ng reaction schene (1): -28- Schene | (R) (Rnk (R NHp (a) O
(RMh / \~+ 11k A \ NO~H (b) (Ro(R k NOC (V -b) wherein all

vari ables are defined as in Fornmula (la). Reaction schene (1) conprises 5
step (a) in which an appropriately substituted aniline is reacted with an
appropriate acylchloride such as 3 -phanyl propi onyl chloride,

3-fl uorobenzenepropi onyl chloride or p-chlorobenzenepropi onyl chloride, in
t he presence of a suitable base, suchggs t;iethylanvne and a suitable
reaction-inert solvent, such as nethy | oride or ethylene dichloride.
The reaction may conveniently be carried out at a tenperature 10 ranging
bet ween room t enperat ure d reflux tenperature. In a next §tep (b) the

adduct obt ai ngd i+n st | S (apact ed vvi!llth phosphor(?)l chl, oA d POR13) in
the presenceRof & €/t apl e Gotverr I r exampreR N
N, N- di net hyl f ormam de (Vil snei er-Haack fornylation followed by &5
cyclization). The reaction nay conveniently be carried out at(lv_ae)l t enperature
rangi ng between room tenperature and reflux tenperature., 15 I't T's evident
that in the Repraigoischgmer(d) ¢omprises stepl (ahini wiich enapprapristely s reagted byvn pr oduct s
may be i sql atpgidddlicoan featidn SR w@p@ﬁhﬂer&ﬁmpﬁdefsua%eﬁsﬁwpdpwnwer purified
according to e hod‘{)lﬁlﬂglm rﬁra X‘tFnown in {f_ge.@t such.as extraction,
crystal | i zat CBIgRds0f 4-chiprg SF , Iny the presqnge ot suitable Repis ac @ction
product s t hatAl€kj BeCls, Bn@lay EClslva ZnCheand e suitableonewation-idestsolvengyudbasi sol at ed
fromtheir W Y Mok w]etgg "éiﬂ%@e' LA th iR e ©
chr omat ogr aphy, s&l}g% gléa%rep,rg{éim\l/e L'CTH%'ypl Calrfﬂféﬂn@ém lcd

out at a temperature ranging between room temperature and reflux temperature. Ina

10  next step (b) an amino group (e.g. -NR*R?) is introduced by reacting the intermediate
compound obtained in step (a) with an appropriate amine.

Intermediates of formula (IV-a) can also be prepared by reacting an intermediate of
formula (XIV) with HC(=O)H and a suitable aminogroup HNR*R’, such as for example

15 NH(CHj;)2.HCl in the presence of a suitable solvent, such as for example an alcohol,
e.g. methanol, ethanol and the like, and a suitable acid, such as for example
hydrochloric acid.

0
R4
RA-C(=0)-CH; 4+ HC(FO)H  + NHR'R® ——— Ra)j\/\

N/
ths
(X1v) (iv-a)

20 Intermediates of formula (VI) wherein W represents chloro, said intermediates being
represented by formula (VI-a) can be prepared by reacting an intermediate of formula
(XV) with POC}; in the presence of benzyltriethylammonium chloride (Phase transfert
agent) and a suitable solvent, such as for example acetonitrile.

7
R, T ®R"), R
R 6
ll\ X POCI, \I\\ xR
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cHy N cH, N i

xv) (Vi-a)



conpounds of Fornmula (la) and (Ib) nmay be separated into their isoneric
forms. Internediates of formula (V-a) wherein WL represents chloro, said
i ntermedi ates being represented by formula (V-a-1), can be prepared by
reacting an intermediate of formula 25 (VIlI) with POC13. -29- hal R7 halq
R7 Re Fe PCC13\ \ NONO [/ -~1 [/ H (M1) Internediates of formula
(VIl) can be prepared by reacting an inggrnediate of formula (VII1) with
4- met hyl benzenesul fonyl chloride in the presence of a suitable solvent,
such as for exanple methylene chloride, and a suitable base, sucg'gs for
exanpl e 5 di potassium carbonate. hal R7 hal Rr ~\ \ Re

4- met hyl benzenesuf onyl chloride I\\ \ NHO ON1Il) (MIIl) I
formula (VII1) can be prepared by reacting an internediate ol
with a suitable oxidizing agent, such as for exanple 3-

chl or obenzenecar boperoxoic acid, in the presence of a suitablelsolvent, such
as for 10 exanple nethylene chloride. hall R7 hal R7 ,~\ \ R6(@tddati on R6

| O (IX) Intermediates of formula (XV) wherein R® represents a radical of formula

wherein s is an integer equal to 1, said intermediates being represented by formula
(XV-a), can be prepared by reacting an intermediate of formula (XVI) with NH>-NH;
in the presence of a suitable base, such as for example potassium hydroxide and a

5  suitable solvent, such as for example 1,2-ethanediol.

1 7
®% \ i ==_-(R")r (R1)p R =
11
Peavill e ava
[P ” o [ P u o

r medi at es of
ofmula (1()

CHy CH,
(xvi) (Xv-a)
CdﬁO
H which is an intermediate of formula (XVT) can be prepared by

reacting 1-(2-aminophenyl)ethanone and B-oxobenzenepropanoic acid ethyl ester.

10  Intermediates of formula (1) wherein R? represents C; salkyloxy. said intermediates
being represented by formula (II-a), can be prepared by reacting an intermediate of
formula (XVTI) with the appropriate C;.salkylO- salt in the presence of a suitable
solvent, such as for example the corresponding C;¢alkylOH.

1 R7
(R )p 6 ) (R1)p R7
\\ N R C1_salkyl-0 salt Rs
ﬂ/ LA 2 - ﬂ N
N P
W2 “ w/2 N" “o-c,ealkyl
(xviry (i-a)
15  Intermediates of formula (XVII) can be prepared by reacting an intermediate of
formula (XVTI) with POCl,.
R, R (R")p R
RS RS
ﬂ W™ ™ POCly ﬂ S
—_—
- A 2
Mé ” 0 “é N" “ai

oKV XV



(Vm Intermediates of formula (I X) wherein R6 is hydrogen and R7 is phenyl,
said internediates being represented by fornula (IX-a), can be prepared by
reacting an internediate of forrmula (X) with 3-chloro-I|-phenyl -|-propanone
in the presence of a 15 suitable acid, such as for exanple hydrochloric

acid, iron chloride hexahydrate, zinc chloride and a suitable solvent, such

as for exanpl e diethyl ether and a suitgple alcohol, e.g. ethanol. -30 I\
[/ hal hal ~\ + C -T--~\\ NHz (X (IX-a) I nternedi ates of formula (1X)
wherein Rl is hydrogen and is a radical of fornula"@é[zk wherein s is an
i nt eger equalnterpediates af mﬂﬁm“&k"@@n&i waicdhef (Df-b),

can be prepared by r edRt )rng an internedi ate of forrrula (XI) |n the 5
presence of di phenyl ther hal OOH hal ~\ \ | \ diphenyl et her \W AV 1\ N

N(RIT )r (X) | nternmedi ates of formula (XI) can be prepared by
reacting aninter te of formula (XIl) with an internmediate of fornula
(XIil) in the pres e of a sui tabl e base, such as for exanple sodium
hydr oxi de. hal o O +\ V1N

formula wherein s is an integer equal to 0, said intermediates being

represented by formula (XVIII-a), can be prepared by cyclization of an intermediate of
formula (XIX) in the presence of AlCl; and a suitable solvent, such as for example
5  chlorobenzene.

R11
®R", ®Y, AR

\3L —or "N~
\_7/
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In the intermediates of formula (IIT) the R’ substituent may represent halo and then this
halo substituent may take the place of the W leaving group. Said intermediates of

hal R’
\\ N
N
formula (IIT) being represented by formula N" "r?,
10
The following examples illustrate the present invention without being limited thereto.

EXPERIMENTAL PART

15 Of some compounds the absolute stereochemical configuration of the stereogenic
carbon atom(s) therein was not experimentally determined. In those cases the
stereochemically isomeric form which was first isolated is designated as “A” and the
second as “B”’, without further reference to the actual stereochemical configuration.
However, said “A” and “B” isomeric forms can be unambiguously characterized by a

20 person skilled in the art, using art-known methods such as, for example, X-ray
diffraction. The isolation method is described in detail below.



H(R{)r N(R )r (X11) 10 (XIIl) (XI) Internediates of fornula (l1V) are
conpounds that are either commercially available or nmay be prepared
according to conventional reaction procedures generally known in the art
For exanpl e, internediate conmpounds of Fornula (1V) wherein q is equal to 1,
said internedi ates being represented by fornula (N-a), can be prepared
according to 15 the follow ng reactionsgchene (2): -31- Scheme 2 0 OO "
(b) ~~+R3+C" v 'O (a-- RB~1 --~ RB ~ R s (lV-a) Reaction schene (2)
conpri ses st (a) in whic 4] ropr.i at el bs reacted b

Fri edel - Oafﬁg‘ﬂé‘ﬁ%‘frr@ﬁ Htg “fg%r%%h’ %@?@hf‘%ﬂs Wﬁtb@r

3-chl oroprop1DMB1meanhMV4dﬂaetbjrlf04mmidsrdﬁiﬁyneﬁmwm;‘ﬁ@he measence of

a suitable LgiiScasike {ﬂ g,ﬁthgﬁqs SnCl4, TiCl4 or ZnCl2 and a
sui tabl e reacti on- |nert o) vent suc met hyl ene chl ori de or ethyl ene

di chloride. The reaction may conveniently be carried out at a tenperature

rangi ng bet wacPrepargtiontofilecinetmédiatesnd ref |l ux tenperature. In a 10 next step
(b) an amino group (e.g. -NRR) is introduced by reacting the internedi ate

conpound obt%@#\%\ step (a) with an appropriate am ne. Internedi ates of
formula (TV- | so be prepared by reacting an internediate of formula
(XIV) with H WO&MW% e am nogroup HNR+R5, such as for exanple 15
NH(CH3) 2. HC1 in the presence of ™ i ttabl e sol vent, such as for exanple an

al cohol, e.g. nethanol, ethanol awme & ' and a suitable acid, such as
for exarrple hydr ochl oric acid. ~O R-C(20~A CH3 + HC(=O H + NHR4ARS - R3~ v

N R+ Benzenepropanoyl chloride (0.488 mol) was added dropwise at room temperature to a
solution of 4-bromo benzenamine (0.407 mol) in Et3N (70ml) and DCM (700ml) and
the mixture was stirred at room temperature overnight. The mixture was poured out

10  into water and concentrated NH;OH, and extracted with DCM. The organic layer was
dried MgSQ,), filtered, and the solvent was evaporated. The residue was crystallized
from diethyl ether. The residue (119.67g) was taken up in DCM and washed with HCI
IN. The organic layer was dried (MgSOy), filtered, and the solvent was evaporated,
yielding 107.67g of intermediate 1 (87%).

15 Example A2
Preparation of intermediate 2

O
N

Phosphoric trichloride (1.225 mol) was added dropwise at 10°C to DMF (0.525 mol).
Then intermediate 1 (0.175 mol) was added at room temperature. The mixture was
stirred overnight at 80°C, poured out on ice and extracted with DCM. The organic layer
was dried (MgSOs), filtered, and the solvent was evaporated. The product was used

20  without fusther purification, yielding 77.62 g of intermediate 2 (67%).

Example A3
a) Preparation of intermediate 3
Bry : /\‘ A :
P

A mixture of intermediate 2 (0.233 mol) in a 30% MeONa in MeOH solution (222.32
ml) and MeOH (776 ml) was stirred and refluxed overnight, then poured out on ice and
extracted with DCM. The organic layer was separated, dried (MgSQy), filtered and the

25  solvent was evaporated. The residue was purified by column chromatography over
silica gel (eluent: DCM/cyclohexane 20/80 and then 100/0; 20-45um). The pure



Rs (XIV) (IV-a) 20 Internediates of fornmula (VI) wherein W represents
chloro, said internedi ates being represented by fornula (VI-a) can be
prepared by reacting an internediate of formula (XV) with POCL3 in the
presence of benzyltriethyl anmoni um chl oride (Phase transfert agent) and a
sui tabl e solvent, such as for exanple agstonitrile. (Rp R7 (R‘)p R7 RS Rs
\W\ POCI3 A\ \ ---1 CCH3IHOCHI NCO (XV) (M-a) -32 1 7(Q—|2).

Lot

| nt er nedi at es, of forrrul I rrrula
wherein s is ?]8‘%%1%% VQ“ er rrg{};'afﬁgzggr ng represent ed by

formul a (XV(Z@%) can be pr epar ed by reactr ng an internediate of fornmula
(XVI) with NH2-NH2 in the presence of a suitable base, such as for exanple

pot assi um hydr o and a 5.suitable sqlven
1, 2- et banedi >§° ipferpediate Wag, “I:“i ?%ﬁ%ge vet) (XVI)

(XV-a) Qs N H which is an interrredr ate of forrrula (XVl) can be prepared by

reacting 1-(2-am nophenyl)ethanone and 3- oxol oi ¢ acid ethyl
ester. 10 I nternedi ayfRemiebliiatezorul a (111) where ents Cr4al kyl oxy.
said internediates being represented by formula (lI1k-a), can be prepared by

reacting an intermediate of formula (XVil) with the appropriate Cl4al kyl O

salt in the presence of a suitable
b) Preparation of intermediate 4

Br 5
A mixture of intermediate 2 (0.045 mol) in a 21% EtONa in EtOH solution (50 ml) and
EtOH (150 ml) was stirred and refluxed for 12 hours. The mixture was poured out on

ice and extracted with DCM. The organic layer was separated, dried (MgSO,), filtered
10  and the solvent was evaporated, yielding 15.2 g of intermediate 4 (98%).

Example A4
a) Preparation of intermediate 5

cocllifooe:
Br N~ "0
H H

Aluminum chloride (1.31 mol) was added at room temperature to a mixture of N-(3-
bromophenyl)-a-(phenylmethylene)benzeneacetamide (0.1311 mol) in chlorobenzene
(500 ml). The mixture was stirred and refluxed for 3 hours, then cooled to room
15  temperature, poured out into ice water and filtered. The filtrate was washed with H,0,
then with cyclohexane and dried, yielding 35.5 g of intermediate 5 (95%).
b) Preparation of intermediate 6 and intermediate 7

intermediate 6 intermediate 7
A mixture of intermediate 5 (0.2815 mol) in phosphoric trichloride (320 ml) was stirred
and refluxed for 1 hour, then cooled to room temperature and the solvent was
evaporated till dryness. The residue was taken up in H,0. The mixture was extracted
20  with DCM. The organic layer was separated, dried (MgSO,), filtered, and the solvent
was evaporated till dryness. The residue (58.2 g) was purified by column
chromatography over silica gel (eluent: toluene/cyclohexane 80/20; 15-35um). Two



sol vent, such as for exanple the corresponding Cld4alkylOH ' R R )P\\ Re
Cl.salkyl-O salt P(~) R7 Ra W NC W/ NOCL6alkyl (Xvil) (ill-a)
15 Internmediates of forrmula (XVI1) can be prepared by reacting an
intermediate of fornmula (XVIIl) Wth P003. (R)PR (R)PR7 \\ \ Rs Re
POCI3 1T V' Vi W HOWNCOC (XVIIl) (XVIl) -33- Internediates of formula
(XVI11) wherein R7 is hydrogen and R6 rggresents a radical of 2s fornula
ormula tT wherein s is an integer equal to 0, said internedi ates being

represented by fornula (XVIlI-a), can be repa d.hy, cyclization of
i nt er medi at efraetions ¥ %ﬂﬁ%‘h@‘f@tﬁ y‘%ﬁ’@ﬁé(i&ﬂzf infermedia
sol vent, suchnd®¥.5 pof inempdiatey. c bl orobenzene (R)p(R) R)r (RRk WN NH

WV HO (XIS | | ~~3S |.n e internmediates of forrmula (I1l) the R
substi t uent n&iﬁ'/?p@ﬁhé’)’ ,ﬁi”‘?{i}%‘ né; then IS

N

A mixture of intermediate 6 (0.0659 mol) and a 30 % MeONa in MeOH solution (0.329
mol) in MeOH (300 ml) was stirred and refluxed for 2 days, then cooled to room

5 temperature, poured out into ice water and filtered. The filtrate was washed with H;O
and dried, yielding 19 g of intermediate 8 (92%).

Example AS
a) Preparation of intermediate 9

H
Roags
A mixture of 5-bromo-1H-indole-2,3-dione (0.28 mol) in 3N NaOH (650 ml) was
stirred and heated at 80°C for 30 minutes, then cooled to room temperature.

10 Benzenepropanal (0.28 mol) was added and the mixture was stirred and refluxed
overnight. The mixture was allowed to cool to room temperature and acidified till pH 5
with HOAc. The precipitate was filtered off, washed with H,O and dried (vacuum),
yielding 50 g of intermediate 9 (52%).

b) Preparation of intermediati 10
A mixture of intermediate 9 (0.035 mol) in 1,1'-oxybisbenzene (100 ml) was stirred and

15 heated at 300°C for 8 hours, then allowed to cool to room temperature. This procedure
was carried out four times. The four mixtures were combined and then purified by
column chromatography over silica gel (eluent: DCM/MeOH 100/0, then 99/1). The
pure fractions were collected and the solvent was evaporated, yielding 25.6 g of
intermediate 10 (61%).

20 Example A6
a) Preparation of intermediate 11



hal o substituent may take the place of the W2 | eaving group. Said

I nternmedi ates of hal Rr R6 forrmula (ill) being represented by fornula N R2
|0 The follow ng exanples illustrate the present invention wthout being
limted thereto. EXPERI MENTAL PART 15 OF sone conpounds the absol ute
stereochem cal configuration of the stereogenic carbon aton(s) therein was
not experinmentally determ ned. In thosesgases the stereochemcally isoneric
formwhich was first isoI ated is designated as "A" and the second as "B",

wi t hout furt tqQ the uaI tere em cal configuration.
However, sai g%vﬂ"eﬁ‘!ﬁﬁﬁ ng gg& 3&&%?‘8& eri zed
by a 20 persunEtﬂH (Zsechl)mdtthenmnnremsknge(hﬁot%(nmmesnkommmdumm;atd or
exanpl e, | tail

bel gb)v - 34- %3ﬁh§§ %‘gofﬁ]h?ﬁm {,ﬁh&ldé@Aog& k&gevp%é g&ijtalﬁ nﬂﬁﬁwggﬂﬁﬁlgg& means
di i sopropyl &t$8€ for 30npmutes3:Ghlony- kphenyi:A IPRBOnRH ﬂalﬂ@m

t et rahydr ¢f uhisture welsGhred EBBPS fordnb Hight Thé alitture wiso uimamswiteehhd)r onet hane.

5 A Preparati.on i Nt er medi at rat|

i nt er medi at e ’i“’é?ﬁf@h{g‘? R @V?’J&”%%%mep glnlégcg *opwi se at
room t enper atlQ%pdried (MSS%),@ﬂthOﬂtmdemmmmm@éE)Gva&olmﬁndlt)y in Et3N
(70ml) and D@ihﬁ:ﬂ@ﬁﬁﬂﬁato@?&hyb@& sle&rgar(etums DﬁMM&ﬁ{QbO/OQHJHieSWB) ature

over ni ght . xt.u our ed out nt.0o water,and..co at ed NH40H,
and extract egfm QWFFF@HWA‘WQ§ yﬁ?@ﬂ? i|tered, and
t he sol veat \mmpdrla(nd%) The residue was crystallized from di et hyl
ether. The reg t aken up in DCM and washed with HO IN.
The organic Ia er was (?rleﬁ %R)g filtered, and the solvent was
evaporated, vyielding 107.67g of i rmediate 1 (87% . 15 Exanple A2

Br
N*
6.

3-Chlorobenzenecarboperoxoic acid (0.12 mol) was added portionwise at room
temperature to a solution of intermediate 11 (0.0598 mol) in DCM (200 ml) and the
mixture was stirred at room temperature for one night. K2CO3 10% was added, the
organic layer was decanted, dried (MgSQ,), filtered off and evaporated till a volume of
15 150 ml of intermediate 12 was left.
c¢) Preparation of in,termediate 13

Q
H

4-Methylbenzenesulfonyl chloride (0.075 mol) was added portionwise at room
temperature to a solution of intermediate 12 (0.0598 mol) in a 10 % K,COs solution
(150 ml) and DCM (150ml) and the mixture was stirred at room temperature for one
night. Diethyl ether was added and filtered off. The precipitate was washed with diethyl
20  ether and evaporated till dryness, yielding 14 g of intermediate 13 (78%).
d) Preparation of intermediate 14

Br

a” N
A mixture of intermediate 13 (0.047 mol) in phosphoric trichloride (150 ml) was stirred
and refluxed for 48 hours. The mixture was evaporated, the residue was taken up in



Preparation of internediate 2 N Phosphoric trichloride (1.225 nol) was added
dropwi se at 10Cto DVF (0.525 nol). Then internediate 1 (0.175 nol) was
added at roomtenperature. The m xture was stirred overnight at 80C, poured
out on ice and extracted with DCM The organic |layer was dried (MSH),
filtered, and the solvent was evaporated The product was used 20 w t hout
further purification, yielding 77.62 g gg.internediate 2 (67%. Exanple A3
a) Preparation of internediate 3 A mxture of internediate 2 (0.233 nol) in

a 30% MeONa jn M:OH sol ution (222, m ). and MeQOR. (,7 s,stdrred and
ref | uxed oveNﬁ"Bﬁta,ndfmgﬂ%ﬁc%%ﬁﬂrﬁé?ﬁ'ﬁﬁwﬁ%}fw&g;‘%ﬁy\a The

or gani ¢ | ayesandrevapcratpdyryddldidg 18 giof ihtérigdiawe)14 (B7%).er ed and t he 25 sol vent was
evaporated. The residue was purified by colum chromat ography over silica
gel (el uent:g@ql@ﬁl ohexane 20/80 and then 100/0; 20-45m . The pure -35-
factions weré C ected_and the solvent was evaporated, yielding 25g of

i nt er medi at e ) Prepamtipn of iptermgliptg\ip g | ternedi ate was prepared according to

t he met hod descri bed above. 5 interfediaie 29 N b) Preparation of
intermediate 4 a A mixture of inffé& @ 2 (0.045 nol) in a 21% EtONa in
Et OH solution (50 mM) and EtOH (¥B0nxfiT9 Was stirred and refluxed for 12
hours. The m xture was goured out on" ice and extracted with DCM The

or gani ¢ | ayeA mixgre ahlfZeminophanyRethqmopes@37 mol) padB-oxohenzenspropanoicasid ent was
evapor at ed, gl ddiep 1 APmal) Gvad tirredl 2 1 80°Q) Gvenight.(BR Mixturdwasiroaghio @pm
Preparation of 1.nt&L Bl ol iRt lasTilkered, washed with diethyl ether and dried. The
residue was crystallized from DIPE. The precipitate was filtered off and dried, yielding
56.6 g of intermediate 15 (58%).
b) Preparation of intermediate 16

seqe

H
A mixture of intermediate 15 (0.076 mol) and hydrazine (0.76 mol) in 1,2-ethanediol
10 (240 ml) was stirred at 100°C for 1 hour. KOH (0.266 mol) was added. The mixture
was stirred at 180°C overnight. H,O was added. The mixture was acidified and
extracted with DCM. The organic layer was separated, dried (MgSQ,), filtered, and the
solvent was evaporated. The residue (12.05 g) was crystallized from DIPE. The
precipitate was filtered off and dried, yielding 4.74 g of intermediate 16.
c) Preparation of intermediate 17

CL0

15 Phosphoric trichloride (0.057 mol) was added slowly at 80°C to a mixture of
intermediate 16 (0.019 mol) and benzyltriethylammonium chloride (0.0532 mol) in
acetonitrile (50 ml). The mixture was stirred overnight. The solvent was evaporated.
The mixture was poured out into ice and Na,CO; 10% and extracted with DCM. The
organic layer was separated, dried (MgSQy), filtered, and the solvent was evaporated,

20 yielding 4.08 g of intermediate 17.

Example A8
a) Preparation of intermediate 18 and intermediate 19

& oo

intermediate 18 intermediate 19



H Alum num chloride (1.31 nol) was added at roomtenperature to a m xture

of N- (3- bronopbenyl) -a- ( phenyl net hyl ene) benzeneacetam de (0.1311 nol) in

chl orobenzene (500 m ). The m xture was stirred and refluxed for 3 hours,
then cooled to roomis tenperature, poured out into ice water and filtered.
The filtrate was washed with H20, then-39-th cycl ohexane and dried, vyielding
35.5 g of internediate 5 (95%. b) Preparation of internmediate 6 and

| nt o1 modi at & 4™ b RN 27 o) R bS04, 1 v
ter medi at %m@%&“ﬂ%cﬂﬁ%géﬁ , %‘mﬁw"ﬁ@éﬂé’*ﬂbﬁﬂ Ca4stirred

and ref | uxed mel} iml,Zrdighlorqethape tiopof paphthalgme so| vent was
evapor at ed ti(hh34menes$,2-diciBoroband fomgwaa&edbwmémﬁﬂ&@walbﬁrmﬁm%e was
%

Y
d 20 wi Th i d, dried . .(MSO),
Tl toreq. andoh o and puies Gl R 16k stk Toe Bepic b S b 000 56 5 o)
was puri fised (MegSOa), fiitered cind dhressobgnieypisyeveparated i The cesidye (5§ &) wasrpurified by
tol uene/ cycl %ﬁﬁﬁiﬁrﬁﬁét@%gph’yﬁvgf’ﬁlﬁcﬁ gg@)é‘(%lﬁeﬁ@ {6 A PDEMGU/4D; 98L45pmh ed and

t he sol vent was evapor at ed, g 6- Internmedi ate 6. and 34.5 g of

i nt er medi at e IWo fractiopesrecollestedand thersolvealavascyappratedy yielding % fiastionss31

i nt (I\a/{:gei'di( 288 df fialtidob&s imetmedidiel 1 8(61%)Mmd/ b4 f fractida G:iFﬁaﬁmiwas(aﬂen’il 7o nol )5
in . S nd 1 C to room
tenperature, fﬁyjnr’%%ﬁ%nu%é H}s@@nﬁg@cmﬁ{%%ﬁﬁg&% Pﬁé’?‘%‘.ﬁe“rw&%ﬁ ??5?’ g was washed
wi t h H20 10andnigrmediate §9.el ding 19 g of internediate 8 (92% . Exanple AS a)

Preparation ofb%m,.kgaﬁa%ﬁ;,@nﬂediﬁez(f\ m xture of 5-brono-IHindol e-2, 3-di one
(0.28 nol) in 3N NaOH (650 nil) was sti:ﬁand heated at 80C for 30

m nutes, then cooled to nom tenper;t ;[ eh

A mixture of intermediate 18 (0.0137 mol), N-methylbenzenemethanamine (0.015 mol)
and X2COs (2 g) in acetonitrile (100 ml) was stirred at 80°C for 2 hours. H,O was
added. The mixture was extracted with DCM. The organic layer was separated, dried
(MgSO0y), filtered, and the solvent was evaporated, yielding 4.2 g of intermediate 20

15 (100%).

Example A9
Preparation of intermediate 21

o
O,
A mixture of 1-(3,5-difluorophenyl)ethanone (0.013 mol), formaldehyde (0.05 mol)
and N-methylmethanamine hydrochloride (0.052 mol) in concentrated HCI1 (0.1ml) in
EtOH (20 ml) was stirred at 80°C for 20 hours, then cooled to room temperature. The
20  solvent was evaporated till dryness. The residue was taken up in HCI 3N. The mixture
was washed with diethy] ether, basified with K,CO; and extracted with diethy] ether.

The organic layer was separated, dried (MgS0,), filtered, and the solvent was
evaporated, yielding 2 g of intermediate 21.



10 Benzenepropanal (0.28 nol) was added and the m xture was stirred and
refluxed overnight. The m xture was allowed to cool to roomtenperature and
acidified till pHS5 wth HOAc. The precipitate was filtered off, washed
with H20 and dried (vacuum, vyielding 50 g of internmediate 9 (52%. b)
Preparation of internmediate 10 A mi xture of internediate 9 (0.035 nol) in
1,1' - oxybi sbenzene (100 m) was stirredgpnd 15 heated at 300C for 8 hours,
then allowed to cool to roomtenperature. This procedure was carried out
four times. The foyr m xtures were conbined and then purified by colum

chr omat ogr ap%%%—g—gl lica gel (eluent: DCM MeOH 100/0, then 99/1). The

pure fracti om;]’umamhombfnmddlamdzmmmwmﬁ/as evaporat ed, yielding 25.6
g of internediate 10 (61% 20 Exanpl e AG™~gr~= %, on of internediate 11
-37- HC/diethyl ether NV dded t oS- A of 4-bronpbenzenani ne
(0.139 nol) in EtOH (85 € M XLAY
I ron chloride hexabydraf% (0. 237 nol ) an el zi nc chloride (0.014 m)l)
wer e added and t he mxture/Nv\vas stirred at”80 Jor 30 mnutes.

3-Cnhl oro-| - phenyl -1 - propanone (0.146 nol) was added and the 5 nixture was
stirred at 80C for one ni dHemee 2k xt ure wadqgendieEd3 i nt o water and
extracted w lleMEB 1t‘mﬁﬁ\qoqrzmwaslaauardmmsmstletcmdehN\smbwrtoat hen with

0

was pur 1 edPYonan i bhermnleibBiRioi (¢ 78 o RRRIFAaBY oy e BB 1) )
100/ 0 and t hsm@mt 3)0°C(&52<7mutesméthsu ceoled tac70UR A mixtureof intermedigtehd
R Rt o i o A P AT
porti onwi se mm%ﬁso{@%gf%?@mﬁvﬁﬂgnﬁﬁ‘rﬁﬂﬁ sGLEPIPE T T G508
mol) in DCM (m()nlbrwps addgdt The mixture wasstined ats+70P¢C dot lahour,dmmglhtet‘vpéﬂgﬂ ande for
one ni ght. ggegf/ﬂ\ﬁ@ 1 %E&ﬁda@lﬁa@'ﬁh&tﬁ&ﬁﬁe%ssstﬁfdaaaﬁﬁﬂl dried
(MySOH), i l t fpe L for drm?u\ft% a(x)nrdat e éc{ with ﬁtdlgc l’ﬁg orgamc layer was separated,

dried (MgSO4), filtered and the solvent was evaporated. The residue was taken up in

EtOAc. The precipitate was filtered off, washed with EtOAc and diethyl ether and dried

in vacuo, yielding 4 g of intermediate 23 (8%). The mother layer was evaporated. The

residue (26g) was purified by column chromatography over silica gel (eluent:

DCM/MeOH/NH4OH 97/3/0.1; 15-40um). The desired fractions were collected and the
15  solvent was evaporated. The residue was crystallized from diethyl ether. The precipitate

was filtered off and dried, yielding 1g of intermediate 22. |

The following intermediates were prepared according to the method described above.

intermediate 30

intermediate 31

20



t5 150 ml of internediate 12 was left. c) Preparation of internediate 13

4- Met hyl benzenesul fonyl chloride (0.075 nol) was added portionw se at room
tenperature to a solution of internediate 12 (0.0598 nol) in a 10 % K2C03
solution (150 m) and DCM (150m) and the m xture was stirred at room
tenperature for one night Diethyl ether was added and filtered off. The
precipitate was washed with diethyl 20 gfjher and evaporated till dryness,
yielding 14 g of internediate 13 (78% d) Preparation of internediate 14 o
X A mxture o é) nterrredl ate 13 047 not) in phosphoric trichloride (150
m) was stirr 2448 hours, _The nixture was evapor ated, the
resi due was taken up |n -38 NF1440—| and d
| ayer was dried (MySO4), filtered off Ny 3y
internediate 14 (87% . Exanple A7 a eparation of internediate 15 x H A
m xture of 1-(2-am nophenyl) et hagoQe .37 nmol ) and f-oxobenzenepropanoic
acid 5 ethyl ester (1.48 nol) j_. rred at 180C overnight. The m xture
was brought to room tenperature. q\wem pitate was filtered, washed with
diethyl ether and dried. The residue™as crystallized from DI PE The
precipitate WButyﬂlnhmm (OfOD%mdl)dvasadded;dmpvd'seng —ZB‘KJB)a;;mbnturénf 3266 ate 15

589 b P gw LETHP uﬁdép t di ate 15
EO (5()76 rrz)l)ran gg bl? |n £i02m§t ane %ﬂl{v@ ? ﬁfffr‘%)'a/ag
stirred at 1@0@‘*%r‘9%f9&|2 mimytes; QGG’ I@ebfPH’S!‘t OO 15
stirred at 18%’3@9@&&1@&@00%@&:1&113@40mmhﬁsmmmmmmﬁsﬁmﬁhand

extract ed i Lol 1 [0, Q'@RB0S of Mebheds 21 E0B0A S8 i HF s AR R

filtered, >and
added. The mixture was stirred from —70°C to room temperature for 18 bours. H,O and

EtOAc were added. The organic layer was washed with saturated NaCl, dried (MgSQOy),
filtered, and the solvent was evaporated. The residue (4.3 g) was purified by column
chromatography over silica gel (eluent: DCM/MeOH/NH,OH 97/3/0.1; 10um). The

10  pure fractions were collected and the solvent was evaporated, yielding 0.77 g of
intermediate 24 (23%).

acted with DCM The organic
Evaporated, yielding 13 g of

The following intermediates were prepared according to the method described above.

.. Br.

intermediate 32

AN

Br.

intermediate 33

intermediate 34

15



sol vent was evaporated The residue (12.05 g) was crystallized fromD PE. The
precipitate was filtered off and dried, yielding 4.74 g of internedi ate 16.
c) Preparation of internediate 17 15 Phosphoric trichloride (0.057 nol) was
added slowy at 80C to a m xture of internmediate 16 (0.019 nol) and

benzyl tri et hyl ammoni um chl oride (0.0532 nol) in acetonilrile (50 m). The
m xture was stirred overnight. The solvgpt was evaporated. The m xture was
poured out into ice and Na2CQO3 10% and extracted with DCM The organic

| ayer was separated,, dr| ed ( filtered, and the solvent was

evapor at ed, "2 |nterrred| ate 17. Exanple A8 a)
Preparation of |ntermed| ate 18 an yf mgdijate 19 U internediate IS
intermediate 19 -39- A mixture of & ¥ chl ori de (0.257 nol) and

3-chl oropropanoyl chloride (0.234 Mg in 1, 2-di chl oroethane (100 m) was
stirred at 0C. A solution of nafafHgl ene (0.234 nol) in 1, 2-dichl onet hane
(100 n) was added The m xture was_#tirred at 0C for 1 hour and poured out
into ice water. The organic | ayer was separated dried 5 (MgSO™4), filtered,

and the sol vé&M Bmll’éhwdf)&?%@(ﬂ)m afded at rH0°CI0 agolugiensof MPI9RYEY” by  col umm
chr omat ogr appypeaffing 0|029€m<ﬂ)91n Ui riﬁl) WN@B@W&MWW&%&A@M

(ractions. 3P rsith%?faoi# 7?‘@5\ o oo % @00 Bcif UEGR, 7, 2o on
2. Fracti on ﬂﬂ)mas a‘ddkdaﬂ'hapumml%ﬁrredtteﬂo‘t&ﬁ)rrlémm Ai sodptionof Bpi t at e was
filtered g 5t e@%gﬁh%%)-lydz%ﬁhﬂ?-l%rfpaﬂoﬁ (01029 H&i)%m(%b?nl%%as fde&r epar ati on

of |ntermed| 7 nol
MW‘Me (100

I nternmed ate 18 ?’1]‘}
N- met hy| benz dRe FRVTtHS T stimed 8 9% fop L pout, then Zzé,o)c
m) was stir m,mrm%fgamrla;&r Ws@mwmmaltﬂ&mmmm

i1 tored. angvpkel The Rsfho G furi By olfiin 2 lalskiny Ghklica ersﬁ’é‘é. ate 20
(eluent DCM/MeOH/NILOH 96/4/0.1; 20-45pm) The pure ﬁ'actlons wene coll
10 and the solvent was evaporated. The residue (4.65 g) was crystallized from DIPE. The
precipitate was filtered off and dried, yielding 2.7 g of intermediate 28 (M.P.: 168°C).
The mother layer was evaporated, yielding another 1.7g of intermediate 28.
d) Preparation of intermediate 25

1.6M Butyllithium (0.0112 mol) was added dropwise at —20°C to a solution of N-(1-
methylethyl)-2-propanamine (0.0112 mol) in THF (20 ml) under N> flow. The mixture

15  was stirred at —20°C for 30 minutes, then cooled to —70°C. A solution of intermediate
17 (0.0094 mol) in THF (20 m!) was added. The mixture was stirred for 45 minutes. A
solution of intermediate 21 (0.0112 mol) in THF (10 m!) was added. The mixture was
stirred at —70°C for 2 hours, poured out into H>O at —30°C and extracted with EtOAc.
The organic layer was separated, dried (MgSQys), filtered, and the solvent was

20 evaporated. The residue (4 g) was purified by column chromatography over silica gel
(eluent: DCM/MeOH 98/2; 15-40um). The pure fractions were collected and the
solvent was evaporated. The residue (3 g) was crystallized from DIPE. The precipitate
was filtered off and dried, yielding 1.94 g of intermediate 25 (43%) (M.P.: 140°C).



15 (100% . Exanple A9 Preparation of internediate 21 rte A mxture of
1-(3,5-difluonphenyl)ethanone (0.013 nol), formal dehyde (0.05 nol) and

N- net hyl met hanam ne hydrochl oride (0.052 nol) in concentrated HJ (0.I1m) in
EtOH (20 mM) was stirred at 80C for 20 hours, then cooled to room
tenperature. The 20 solvent was evaporated till dryness. The residue was
taken up in HO 3N The mxture was waghed with diethyl ether, basified

wi th K2CO3 and extracted vvith di et hyI ether. The organic |ayer was

separ at ed, drled (gg %ﬁn and the solvent was evaporated,
yielding 2 g ( Exarrple Al O a) Preparation of

I nternedi ate 22 and |nterrred| ate 23 * ~I Y8t HO intermediate 22 internediate
23 1.6M Butyllithium (0.12 nol) péjed dropwi se at -10C under N2 flow to
a solution of 2,2,6,6-tetranethy rine (0.12 nol) in THE (200 m ). The
mxture was stirred at -10C for 2Q A 2s and then cooled to -70C. A

m xture of internediate 2 5 (0.1 @ n THE (100 m ) was added. The m xture

was stirred at -70C for 45 ninuted. " Solution o

3- (di net hyl alrﬁhbwyuwp\n@n@013ppbpmed@d(d@oprnmtr3¢°ﬂwmwmy was added.
The m xture yRfy I%EH étfﬁ anZ&C(ofmxﬁol)hﬁm}m@owgmdemzﬂEQmedrol ysed.
8{:1’3

120 (100,11 ol g sy o camk 420 AR oy ﬂé’é‘%‘!ﬁ? cd, 1o

dri ed (MySO4}-phénylquinolide 00l lthel) unTHE(ﬁO mh:wasudqadr 'ﬁlneamxtu‘l‘h was stotedifor was
taken up ﬁnggﬁ lehRtEa { o/yﬁﬁ hrkd OAc and
di et hyl e% her _an %Tr'lxgglua?ﬁsf/lgcuo ytiévgf q?]ﬂ?’ ﬁB]?ﬂ:'ﬁfIf«‘ di 23 (8% The
not her | ayer Migdreaxas surred at 70, (ﬂ%“% B?ﬁre‘f"ﬁa@tﬂgwhcol um
chr omat ogr apEy0AY. Ghe Stgahﬁaa)@ﬁhrai ﬁbﬂﬁﬁﬂ, drBEWlﬁBCH Fltéod) and A/ solvént wids- 40N) .
The desired %Sﬁke(&nfhe%giﬁuecﬁl é) Wb Sﬁ!n@é&q:ytéaﬁnnn chromatography over silica gel
(eluent: DCM/MeOH 98/2; 15-40pum). The pure fractions were collected and the
10 solvent was evaporated, yielding 4 g of intermediate 26 (78%).
f) Preparation of intermediate 27

F

| " a

1.6M Butyllithium in hexane (0.0075 mol) was added dropwise at —70°C to a mixture
of intermediate 14 (0.0062 mol) in THF (20 ml) under N; flow. The mixture was stirred
at —70°C for 1 hour. A solution of intermediate 21 (0.0075 mol) in THF (10 ml) was
added at —70°C. The mixture was stirred from ~70°C to room temperature then stirred

15 for 18 hours. H;0O 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 (3 g) was purified by column chromatography over silica gel
(eluent: DCM/MeOH/NH,OH 97/3/0.1; 15-40um). The pure fractions were collected
and the solvent was evaporated, yielding 1.1 g of intermediate 27 (39%).

20



15 sol vent was evaporated The residue was crystallized fromdiethyl ether.
The precipitate was filtered off and dried, yielding 1 g of internediate
22. The follow ng internedi ates were prepared according to the nethod
descri bed above. internediate 30 I Hinternediate 31 \rt 20 -41- b)
Preparation of internediate 24 B T!N - J_4ﬁJVI Butyllithiwn (0.0094 nol) was
added dropwi se at -20C to a mxture of 2,2,6,6- tetranethylpiperidine
(0.0094 nol), in THE m ) under N2 fl The mxtu ) red at -20C
for 20 ni nut@%“'ﬁ{lﬂ‘@ﬂgd‘dﬁq“@&‘ “g ?%Wh oro-

3- phenyl qui noline (0.0062 nol) in THE (40 M) was added The m xture was
stirred at 5 -70C for 1 hour. A solution of intersedid 21 (0.0094 nol) in
THE (25 m) was added. The nmixture was stirred® ~A0C to room
tenperature for 18 hinterrmedid@85and Et OAc wer§.adg Phe organi c | ayer was
washed with saturated Nad, dried (MgSO4), flilt &Fed) al
evaporated. The residue (4.3 g) was purified by columf ¢hromatography over
silica gel (eluent: DCM MeOH NH4OH 97!3/0.1; 10m . THe N0 pure fractions
were col |l ected and the solvent was evaporat egryi ing 0.77 g of

intermedi ate 24 (23%htermhb8atbd6! oW ng i nt er medie ®, prepared according
to the nmethod described above. internediate 32 di,ate 33 ar ca

internediate 34 OHs 15 -42- -
. F
/rl« H
intermediate 37 F
4
intermediate 38
0
N
\N/ HO
intermediate 39

intermediate 40

B. Preparation of the final compounds

5 Example Bl
a) Preparation of compound 1

Ne—

N

1.6M Butyllithium (0.0019 mol) was added dropwise at —70°C to a mixture of
intermediate 8 (0.0016 mol) in THF (5 ml) under N, flow. The mixture was stirred at —



c) Preparation of internediate 28 1.6M Butyllithium (0.029 nol) was added at
-10C to a solution of N-propyl-I- propanamne (0.029 nol) in THE (50 m)
under N2 flow. The m xture was stirred for 20 mnutes, then cooled to -70C
A solution of internediate 2 (0.024 nol) in THE (30 m) was added. The

m xture was stirred at -70C for 1 hour. A solution of 3 5

(di met hyl am no) - 1- (2-t hi enyl )-1-propanorﬂ,5'(0. 029 nol) in THE (20 M) was
added The m xture was stirred at -70C for 1 hour, then brought to -20C and
extracted w t70°C for @dur. Ansohstio @ irtermaitiate 2046. Oemﬂbnﬁnemctn infylwis\dadedt) |

col umn. chr ondFBgraAoed Phe B S8 RSy DO Thk iSRS o/ 0”1

20-45m) . The dt!@d OvigSQ) fitered), anslthespivayt msje\taperamdlmncsldwsvaevapor at ed.

The residue ifi cd;@ﬁne];r ﬂ,ﬁ ef 583 £ (duen HVNFI%

filtered off(pﬂn grled B h}agﬁf& ﬁgr { e 28 (MP.: 68C) The
not her | ayer \}QBB‘Pa W&%Pﬁ?%ﬁgﬁﬁ?ﬂeﬁ aRd SB et Wwas 28. d)
Prepar ati on ofelding @.2padicampouittd 1928%FMHP: 24HM But yl I it hi um (0. 0112 nol) was
added dropwi se at -20C to a solution of N (1- netbylethyl)-2-propanarnine
(0.0112 nol) in THE (20 m ) under N2 flow. The m xture 15 was stirred at
-20C for 30 rhibgfellesving final cempoungds were prepared acensding tothe snethadidesaribed at e 17
(0.0094 nol) abewelHE (20 m ) was added. The m xture was stirred for 45
mnutes. A solution of internmediate 21 (0.0112 npl) in TI-1F (10 M) was
added. The m xture was stirred at -70C for 2 he poured out into H20 at
-30C and extracted with Et OAc. The organi c | & separated, dried

(MsS™) , flltered and %Ef was 20 evapg sy residue (4 g) was
purified by colu Qéﬁ ili ht . DCM MeCH 98/ 2;

was filtered off and dried, yielding 1.94 g of internedi ate 25 (43% (MP
140C). -43- e) Preparation of internediate 26¢

compound 19 (MH+: 463)

compound 20 (M.P.: 173°C)

compound 21 (MH+: 403)

compound 22 (MH+: 453) - OH



x 1.6M Butyllithium (0.013 nol) was added dropwi se at -30C to a m xture of
N-(1- nethylethyl)-2-propanamne (0.013 nol) in THE (20 m ) under N2 fl ow.
The m xture stirred at -20C for 30 m nutes, then cooled to -70C. A solution
of 2-chl oro-4-nethyl- 3-phenyl quinoline (0.011 nol) in THE (20 mM ) was added
The m xture was stiffed for 5 45 mnutes. A solution of internediate 21
(0.013 mol) in THE (10 M) was added. TRhg. m xture was stirred at -70C for 2
hours, poured out into H20 and extracted with EtOAc. The organic | ayer was
separated, dried (MyS™4), filtered, and the sol vent was evaporated. The
residue (5 g) was purified by colum chromat ogr g over silica gel

(eluent: DCM MeOH 98/2; 15-40m). The pure fragt™ofis were collected and the

10 sol vent was ey g 4 g of i it

Preparation of .ﬁ?‘g‘%ﬂ‘&%@“ﬂ 4Eh)n Y ac, 1. 6M Blhyyh Iumin hexane
(0.0075 nol) was added dropwi se at -70C to a m xXtN# 3f internediate 14
(0.0062 nol) in THE (20 m ) under N2 flow. The m xturelwas stirred at -70C
for 1 hour. A solution of internmediate 21 (0.0075 nol) in THE (10 m) was
added at 70C. The m xture was stirred from 70C to roomtenperature then
stirred 15 f o) Phépakition of cdrigfdund@ added. The mixture was extracted with

Et CAc. The organic |ayer was washed with saturated NaC, dried (MJSO4),

F
filtered and the sol vent was eva

@ ated. The residue (3 g) was purified by
col um chr omat ogr aphy over silica™Ng (eI uent: DCM MeOH NH4OH 97/3/0. 1;

15-40m) . The pure fractions wegeseg b and the sol vent was evaporat ed,
yielding 1.1 g of internediatel27 9 @4 » A4- The follow ng internedi ates
were prepared according to the nethod des@ribed above. 0 intermediate 35 N

Butyllithium (0.0035 mol) was added dropwise at —20°C to a solution of N-(1-
methylethyl)-2-propanamine (0.0034 mol) in THF (10 ml) under N; flow. The mixture
was stirred at —20°C for 20 minutes, then cooled to —70°C. A solution of intermediate
5  (0.0029 mol) in THF (10 ml) was added. The mixture was stirred at —70°C for 2 hours.

A solution of intermediate 21 (0.0032 mol) in THF (10 ml) was added at —70°C. The
mixture was stirred at —70°C for 3 hours, poured out into ice water and extracted with
DCM. The organic layer was separated, dried (MgSQy), filtered, and the solvent was
evaporated. The residue (1.4 g) was purified by column chromatography over silica gel

10  (eluent: DCM/MeOH/NH4OH 99/1/0.1; 15-40um). The desired fraction was collected
and the solvent was evaporated. The residue (0.968 g) was purified by column
chromatography over silica gel (eluent: DCM/MeOH/NH4OH 98/2/0.2; 15-40um). The
pure fractions were collected and the solvent was evaporated. The residue was dried,
yielding 0.151g of compound 2 (11%, oil).

15 Example B2
a) Preparation of compound 3

HO

—-l\

A 30% MeONa solution (2 ml) was added at room temperature to a mixture of
intermediate 23 (0.002 mol) in MeOH (2ml). The mixture was stirred and refluxed
overnight, poured out on ice and extracted with DCM. The organic layer was separated,



Cl Hinternediate 36 a F HI internediate 37 | N internediate 38 F -N
intermediate 39 N HO internediate 40 N B. Preparation of the final
conpounds 5 Exanple Bl a) Preparation of conpound 1 N--- HO 1.6M
Butyllithium (0.0019 nol) was added dropwi se at -70C to a m xture of
internediate 8 (0.0016 nol) in THF (5 m) under N2 flow. The m xture was
stirred at -45- 70C for | hour. A soluighon of internediate 21 (0.0019 nol)
in THE (2 m) was added. H20O was added. The mi xture was extracted with DCM
The organic | ayer S eparated, dried (MgSO4), filtered nd t he sol vent
was evapor at éﬁw\%biﬁﬁmgﬁiﬁY@Fgﬁm °6ﬁ§‘6‘f?e‘pt§grggﬁ‘lﬁ over
silica gel (purifiedtbylooMnivibsBromitdgtapty Bef silia ge] (ehidn): DOMMeOHANHL,OIEt | ons wer e
coll ected 3”95/%%; ?9—'45&1%. ’l‘ﬂ@iuf‘evﬁﬁ%x?stv%}e collected and the solvent was evaporated.

The obtained residue (0.39 g) was crystallized from DIPE. The precipitate was filtered
5 off and dried, yielding 0.15 g of compound 3 (M.P.: 66°C).

The following final compounds were prepared according to the method described
above.

compound 12 (M.P.: 170°C)

compound 15 (M.P.: 138°C)

compound 24 (M.P.: 215°C)
as an ethanedioic acid salt (1:1)

compound 25 (M.P.: 160°C)

compound 26 (M.P.: 60°C) i

OH

compound 27 (M.P.: 144°C)



yielding 0.2 g of conpound 1 (28% M+H: 449). The follow ng final conpounds
were prepared according to the nethod described above. Nti conpound 18
(M#:. 463) HNr conpound 19 (M+: 463) HUI W HO conmpound 20 (MP.: 1730
N Ho compound 21 (M T+: 403) | | conpound 22 (M#: 453) ~' off -46 1 N ~N
H conpound 23 (M+: 414) b) Preparation of conpound 2 HI  Butyllitbium
(0.0035 nmol) was added dropwi se at -20C4p0 a solution of N-(1-

met hyl et hyl ) - 2- propanam ne (0.0034 nol) n THE (10 m ) under N2 flow. The

m xture was stirred at 20C for 20 m nutes, then cooled to -70C. A solution
of internediate 5 (0.0029 nol) in THE (10 m) Y added The m xture was
stirred at -70C for 2 hours. A solution of iptepiediate 21 (0.0032 nol) in

THE (10 m) was added at__- ' e mxture wae—gtrrregdyat -70C for 3 hours,
poured out into W@Wéﬁ@‘é&» acted with DeN sdrgani c | ayer was
separated, dried (MgSH), filtered, and the sol

compound 29 (MH+: 403)

—y

OH|

compound 30 (M.P.: 132°C)
as an ethanedioic acid salt (1:1) | H

b) Preparation of compound 4
/lL HO
F

N" °w
. O
A mixture of intermediate 25 (0.0004 mol) and pyrrolidine (0.0021 mol) was stirred at
90°C overnight, then poured out into H,O and extracted with DCM. The organic layer
was separated, dried (MgSOy), filtered, and the solvent was evaporated. The residue
5 (0.18 g) was purified by column chromatography over silica gel (eluent:
DCM/MeOH/NH,OH 98/2/0.1; 10um). The desired fraction was collected and the
solvent was evaporated, yielding 0.043g of compound 4 (20%, MH+: 516).



evaporated. The residue (1.4 g) was purified by colum chromatography over
silica gel 10 (eluent: DCM MeOH NHAOH 99/1/0.1; 15-40m). The desired
fraction was collected and the solvent was evaporated. The residue (0.968
g) was purified by columm chromat ography over silica gel (eluent:

DCM MeOH/ NHACH 98/ 2/0.2; 15.401,m. The pure fractions were collected and
the solvent was evaporated. The residue_jgas dried, yielding 0.15lg of
conmpound 2 (11% oil). 15 Exanple B2 a) Preparation of conpound 31 NHto
A 30% MeONa solution (2 m) was added at room t{enperature to a ni xture of

i nt er medi at e Thgk qlbwwﬁqﬁbmmmw%memﬂedw@w the m describedd and
refluxed ovgpgveght, poured out on ice and extracted with DCM The organic

| ayer was separated, -47- dried (MgSO™4), filtered, an,d t he sol vent was
evaporated. The residue (0.62 g) was purified by colluim chromatography over
silica gel (eluent: DCM MeOH/ NHAOH 95/5/0.5; 15- 4% ;‘ The pure fractions
were col l ected and the sol vent was evaporated.” : Ll ned residue (0.39
g) was crystalli zethppundd IfMEEF: 583 preci pi t at e Yas @ ed 5 of f and dri ed,
yielding 0.15 g of compound 3 (MP.: 66C). Th lowi ng final conpounds
were prepared according to the nethod descri bed ®bdve] conpound 12 (MP.:
170C) x x Hr conmpound 15 (M P.: 138C) conpound 24 P.: 215C) as an

et hanedioic acid salt (1:1) x conmpound 25 (MP.: 160C) x conpound 26
(MP.: 60C x

D

I
compound 32 (M.P.: 152°C) A
as an ethanadioic acid salt (1:2)

OH

compound 33 (M.P.: 198°C)

compound 34 (M.P.: 195°C)

compound 35 (MH+: 579) N

compound 36 (M.P.: 158°C) /’l‘
as an ethanedioic acid salt (1:3)



elH compound 27 (MP.: 144C) f AY -48 F F HO conpound 28 (MH+: 449) O
conpound 29 (MH: 403) ox N conmpound 30 (MR 132C) as an ethanedioic acid
salt (1:1) b) Preparation of conpound 4 HO ~rY F A mixture of internedi ate
25 (0.0004 nol) and pyrrolidine (0.0021 nmol) was stirred at 90C overnight,
then poured out into H20 and extracted with DCM The organic | ayer was
separated, dried (MySCa), filtered, andsphe solvent was evaporated. The
residue 5 (0.18 g) was purified by colum chronat ography over silica gel
(eluent: DCM MeOH NH4OH 98/2/0.1; 10nm). The desired fraction was col |l ected
and the solvent was evaporated, yielding 0.04 ‘l ompound 4 (20% MH:
516). -49- The follow ng final corrpounds wer e ‘prgpared®agcording to the

nmet hod descri be NP ound 31 ( MH+:
M ey ~Ndconﬁ;99ﬁ(a‘337ﬂ\k!1>.. 166<CYP

compound 38 (M.P.: 188°C)

c) Preparation of compound 5

A mixture of intermediate 25, 2-furanylboronic acid (0.0012 mol),
tetrakis(triphenylphosphine)palladium (0.0013 mol) and a 2M Na,COj3 solution (0.002
mol) in dimethy] ether (7 ml) was stirred at 90°C overnight, then poured out into H,O
5 and extracted with DCM. The organic layer was separated, dried (MgSOy,), filtered, and

the solvent was evaporated. The residue (0.2 g) was purified by column
chromatography over silica gel (eluent: DCM/MeOH 95/5; 15-40um). The pure
fractions were collected and the solvent was evaporated. The residue (0.12 g) was
purified by column chromatography over silica gel (eluent: DCM/MeOH/NH,OH

10 99/1/0.1; 20um). The pure fractions were collected and the solvent was evaporated,
yielding 0.06g of compound 5 (28%, M.P.: 130°C).



as an ethanadioic acid salt (1:2) OH conmpound 33 (MP.: 198C) NEON Na/
conpound 34 (MP.; 195C) V-N F conpound 35 (M+: 579) N1 | conpound 36
(MP.: 158C) ,NH as an ethanedioic acid salt (1:3) ON,, -50 --N O conpound
37 (MP.: 166C) N1 / conpound 38 (MP.: 188C) N N c) Preparation of
compound 5 F iNF A mxture of internediate 25, 2-fmanyl boronic acid
(0.0012 nmol), tetrakis(triphenyl phosphiShe)pal |l adi um (0.0013 nol) and a 2M
Na2CO3 solution (0.002 nol) in dinmethyl ether (7 m) was stirred at 90C
overnight, t Chn‘i}’éorﬂ&hﬂds'm e?ﬁ@a%ﬁﬁﬁé@({hy\jnwomriﬂaae organic

| ayer was seggér]at eg Edrled (MS™) , ?r tered, and the solvent was

evapor at ed. ar*??é!erem due (0.2 g) was purified by coI um chr omat ography over
silica gel (eluent: DCM MeOH 95/5; 15-40m. The pure \fractlons wer e

coll ected and the sol vent was evaporated. The rge

compound 39 (M.P.: 136°C)

compound 40 (M.P.: 173°C)

compound 41 (M.P.: 173°C)

compound 42 (M.P.: 188°C)

d) Preparation of compound 6

A mixture of intermediate 35 (0.0005 mol), methylboronic acid (0.0011 mol),

5 tetrakis(triphenylphosphine)palladium (0.0005 mol) and a 2M K;COs solution (0.0028
mol) in dimethy] ether (10 ml) and MeOH (3 ml) was stirred at 100°C for 24 hours,
then cooled to room temperature. H,O was added. The mixture was extracted with
EtOAc. The organic layer was washed with saturated NaCl, dried (MgSOQy), filtered and
the solvent was evaporated. The residue (0.19 g) was purified by column

10  chromatography over kromasil (eluent: DCM/MeOH/NH,OH 95/5/0.1; 10um). The



purified by colum chromatography over silica gel (eluent: DCM MeOH NH40H 10
99/1/0.1; 20m . The pure fractions were collected and the sol vent was
evaporated, vyielding 0.06g of compound 5 (28% MP.: 130C). -51- The
followi ng final conpounds were prepared according to the nethod descri bed
above. Fr IH P conpound 39 (MP.: 136C) 4F H P conmpound 40 (MP.: 1730
Ns F conpound 41 (MP.: 173C) N F H [s9.F conpound 42 (MP.: 188C) N d)
Preparation of conpound 6 err HN A mixture of internediate 35 (0.0005
tool), methyl bor oni.c aci

tetral ds(tri PREAPFYADS d‘f?é‘fﬁﬁgll m#‘r@*myam‘sedaﬂa‘d&sﬂ&%% sol uti on

(0.0028 compound 6 (28%, MH+: 387, oil).

The following final compound was prepared according to the method described above.

compound 43 (MH+: 397) N

e) Preparation of compound 7

Br

HO k/o

A mixture of intermediate 23 (0.0019 mol), morpholine (0.0021 mol) and K2CO; (0.3
g) in acetonitrile (10 ml) was stirred and refluxed overnight, poured out on ice and
extracted with DCM. The organic layer was separated, dried (MgSQ,), filtered, and the
solvent was evaporated. The residue (0.58 g) was purified by column chromatography

10 over silica gel (eluent: DCM/MeOH/NH,OH 95/5/01 to 94/6/0.5; 15-40um). The
desired fraction was collected and the solvent was evaporated. The obtained residue
(0.04 g) was crystallized from DIPE. The precipitate was filtered off and dried, yielding
0.023 g of compound 7 (M.P.: 70°C).



nmol) in dinmethyl ether (10 mM) and MOH (3 m) was stirred at 100C for 24
hours, then cooled to roomtenperature. H20 was added. The m xture was
extracted with EtQAc. The organic |ayer was washed with saturated Nad ,
dried (MgS™), filtered and the solvent was evaporated. The residue (0.19
g) was purified by colum 1o chromat ography over kromasil (eluent:

DCM MeOH/ NHAOH 951510.1; 10nm). The -52-_qqure fractions were coll ected and

t he sol vent was evaporated, yielding O. g of conpound 6(28% M+ 387,
oil). The fol]owng, fipal conmpoynd was prepared according.to the nethod
descri bed ab f°“PW"§£P66€ﬁH’°H§&WM%§‘W°“§“%}°&E’6§'%ﬂ?F%W conpound 7
Dr JI NN &¥ve. A mxture of internediate 23 (0.0019 nol), norpholine
(0.0021 nol) and K2C03 (0.3 g) in acetonitrile (10 M) _was stirred and

refl uxed overnight, poured out on ice and extracted wi DCM The organic

| ayer was separated, dried (MgSOH), filtered, ‘ 2 0l vent was
evaporated. The residue (0.58 g) was purified by gOhtuff /Smomat ography to
over silica gel {omeupd 7 Qa0+ 95/ 5/ 6 94/ 6/'&'5; 15-40m) . The
desired fraction was collected and the sol vent evapor at ed. The obt ai ned
residue (0.04 g) was crystallized from D PE.
off and dried, yielding 0.023 g of conpound 7 (MP.:
follow ng final conpounds were prepared according t
above. Br

N

70C). -53- The
he met hod descri bed

compound 45 (MH+: 743)

compound 46 (M.P.: 200°C)

compound 47 (MH+: 699)

compound 48 (MH+: 725) NN



conmpound 44 (M P.: 136C) rNN conpound 45 (MR+: 743) 9-W\ Br conpound 46
(MP.: 200C) NC x | Br compound 47 (M+: 699) N HO Br conpound 48 (Mt

725) xo tBc -54 Br conmpound 49 (M+: 624) x | /~ NOI ~'"OH Br conpound 50

(M+: 656) Ho I I Br compound 51 (M#: 610) HI -TC Br conpound 52 (M:

594) HO conpound 53 (MP.: 163G $ ffoll Br conpound 54 (MH: 703) X X~ no
-54-

compound 49 (MH+: 624)

compound 50 (MH+: 656)

compound 51 (MH+: 610)

compound 52 (MH+: 594)

N
compound 53 (M.P.: 163°C) S oH Q’

compound 54 (MH+: 703)




-55- compound 55 (MH: 649) Br Br conpound 56 (M P.:167C) N N~ -N-~
conpound 57 W-: 568) NI H Br conpound 58 (MR+: 544) | C H Br conpound 59
(MA+: 541) N Br conpound 60 (M+: 693) ON ~N | -56- compound 61 (MH: 573)
Br compound 62 (MP.: 149C) xs% conpound 63 (MP.: 127C) e>t: IMN
conpound 64 (H+: 698) N HO Br conpound 65 (M+: 542) Br conpound 66 (MP.:
129C) N x -55-

Br.

compound 55 (MH+: 649)

compound 56 (M.P.: 167°C)

compound 57 (MH+: 568)

compound 58 (MH+: 544)

Br,

compound 59 (MH+: 541) NA

compound 60 (MH+: 693)




x -57 BF conmpound 67 (M#: 518) ru conpound 68 (MP.: 141C) | H 1~ x
conpound 69 (ML1+: 775) x Br conpound 70 (MP.: 217C) x t) Preparation of
conmpound 8 17 HA mxture of internediate 27 (0.0005 nol), -
3-(1, 3, 2-di oxaborinan-2-yl)pyridine (0.0008 nol),
tetraki s(tri phenyl phosphi ne) pal | adi um (0. 0005 nol) and a 2M K2C03 sol ution
(0.0027 nol) in dinethyl ether (7ml) anggMeOH (3n]) was stirred at 100C s
for 18 hours under N2 flow, then cooled to roomtenperature. H20 was added
The mxture was extracted with Et OAc. The organic | ayer was washed with
saturated NaCl, dried (MgSO4), filtered, and the solfgent was evaporated.
The residue (0.34 g) was taken -58- up in 2-propanone~6 m). Oxalic acid
was added. The m xture was stirred. The prgsipiialeswas filtered off and
] gpound 8 as an et hanedi oi c
ﬁlr‘ conpounds were

Wing fi
pbove. | conpound 71 (MH+:

acid salt (1:2) (80% MP.: 151'C). 5 The folld
prepared according to the nmethod descri bed
460) N conpound 72 (ML4+: 450) |

compound 62 (M.P.: 149°C)

compound 63 (M.P.: 127°C) |

OH

compound 64 (MH-+: 698) N »OVO
HO

compound 65 (ME+: 542) .
AN
Br.
N
compound 66 (M.P.: 129°C) s



N g) Preparation of conpound 9 1 P N A mxture of internmediate 25 (0.0004
nmol ), 3-(1,3,2-dioxaborinan-2-yl)pyridine (0.0012 nol),

tetraki s(triphenyl phosphi ne) pal | adi um (0. 00004 nol) and a 2M Na2C338 10
solution (0.002 nol) in dinmethyl ether (6 m) was stirred at 90C overni ght,
poured out into H20 and extracted with DCM The organic | ayer was separat ed,
dried (MySH), filtered, and the solveny was evaporated The residue (0.33
g) was purified by columm chromat ography over silica gel (eluent:

DCM MeOH/ NHACH 97/ 3/0.1; 20m. The desired fraction was collected and the
sol vent was evaporated, yielding 0.03 g of 15 conpound @ 14% MP.: 1640).
-59- h) Preparation of conpound 10 F H N NI A mxturegZof internediate 37
(0.0007 nol) in N-nethylmethanam ne (10 nl) agac i trile (10 M) was
stirred at 90C f compuddsh @HpdAI8kd out |nto K2 and extracted with
DCM The organic |ayer was separated, dried (I\/g), NtiNtered, and the

sol vent was evaporated. The obtained fracti omy$0.25 g) was stirred at 5 90C
for 72 hours and purified by columm chromatogriaphy over kromasil (el uent:
DCM MeOH 99/1; 10m. The desired product fraction was gallected and the

sol vent was evaporated. The residue (0.08 g) gas_di ss ed in oxalic

aci d/ 2-propanol and converted into the ethanedifjoif Jci d salt (1:2.5). The

pr eci pltate was filter ff and.~dried, vyiel di\ng” OxN0 5 gy of conpound 10
(14% MP.: 136(5"“‘%“3&%&’1&'?@3& final comhgimydes vveﬁ prepared accordi ng
to the nmethod descri bed

compound 69 (MH+: 775)

compound 70 (M.P.: 217°C)

f) Preparation of compound 8

—2

N
A mixture of intermediate 27 (0.0005 mol), 3-(1,3,2-dioxaborinan-2-yl)pyridine
(0.0008 mol), tetrakis(triphenylphosphine)palladium (0.0005 mol) and a 2M K>CO;
solution (0.0027 mol) in dimethyl ether (7ml) and MeOH (3ml) was stirred at 100°C
5  for 18 hours under N, flow, then cooled to room temperature. H;O was added. The
mixture was extracted with EtOAc. The organic layer was washed with saturated NaCl,
dried (MgSO,), filtered, and the solvent was evaporated. The residue (0.34 g) was taken



above. compound 73 (Mi+: 524) s HH conmpound 74 (MH: 426) i) Preparation
of conpound 11 tk ~ -60- A m xture of KOH (0.0011 nol) in
1- pi peridineethanol (2 nil) was stirred at 80C till KOH di sappear ed.
Internediate 23 (0.0009 nol) was added. The m xture was stirred at 80C
overni ght, poured out on ice and extracted with DCM The organic | ayer was
separated, dried (MySO4), filtered, andsghe solvent was evaporated. The
residue (2.49 5 g) was crystallized fromD PE. The precipitate was filtered
of f and dried,, yielding of, .conp MP.: 131 The fol |l ow ng
final conmpoutRin G%Wéﬂga@@gFG?‘ﬂdmﬁﬂg‘feHeTﬂi’eﬁwa@%% GQbove. |
conpound 75 grbdipitate wdslfilieréd 6ff Mid drjedfat 6¢F€hmdenavaziio,iciing 029 g>dfoe 10 A
mxture of h hanam ne (0.000412

3 equi v&}n Wﬁ%&?@gg‘dﬁ%‘%&‘ﬂp?@%mu ?Ihw?% m) was stirred at
80C for 12 hours, poured out into H20 and extracted with DCM The organic
|l ayer wes S'Flibaﬁ)ﬂ&ﬁﬁg filhl RehpodAE Were preparedacedrdigtd thdraethod desotibedas
evaporated. The obtained fraction was purified by colum chronatography
over silica ¥8"® then the desired 15 product fraction was collected and the

sol vent was evaporated, yielding 0.07 g of conpoundg
-61- The follow ng final conpounds wer e prepareqmac g#di ng to the net hod

descri bed abovecompoun%nﬁ%g A )(M-I+ 649)

compound 72 (MH+: 450)

g) Preparation of compound 9

A mixture of intermediate 25 (0.0004 mol), 3-(1,3,2-dioxaborinan-2-yl)pyridine
(0.0012 mol), tetrakis(triphenylphosphine)palladium (0.00004 mol) and a 2M Na,COs

10  solution (0.002 mol) in dimethyl ether (6 ml) was stirred at 90°C overnight, poured out
into H20 and extracted with DCM. The organic layer was separated, dried (MgSOs),
filtered, and the solvent was evaporated. The residue (0.33 g) was purified by column
chromatography over silica gel (eluent: DCM/MeOH/NH,OH 97/3/0.1; 20pum). The
desired fraction was collected and the solvent was evaporated, yielding 0.03 g of

15 compound 9 (14%, M.P.: 164°C).



"N\~ Wconpound 80 (MA+: 544) N> L/ eN conpound 81 (M+: 556) Br
conpound 82 (MH+: 677) OHL 6 conpound 83 (M+: 608) G|l ~NI -62 Br
conpound 84 (MI+ 648) N"' ~I ~~J~~'" SOH conpound 85 (M¢f: 636) conpound
86 (MTI+: 653) Swi /N-- Br compound 87 (M+: 617) B conpound 88 ( MH+:
684) G| Br compound 89 (MH+: 637) Of N -63-

-59-

h) Preparation of compound 10

A mixture of intermediate 37 (0.0007 mol) in N-methylmethanamine
(10 ml) and acetonitrile (10 ml) was stirred at 90°C for 12 hours, poured out into
H,0/K;CO; and extracted with DCM. The organic layer was separated, dried (MgSO,),
filtered, and the solvent was evaporated. The obtained fraction (0.25 g) was stirred at

5  90°C for 72 hours and purified by column chromatography over kromasil (eluent:
DCM/MeOH 99/1; 10um). The desired product fraction was collected and the solvent
was evaporated. The residue (0.08 g) was dissolved in oxalic acid/2-propanol and
converted into the ethanedioic acid salt (1:2.5). The precipitate was filtered off and
dried, yielding 0.07 g of compound 10 (14%, M.P.: 136°C).

10

The following final compounds were prepared according to the method described
above.

compound 73 (MH+: 524)

compound 74 (MH+: 426)

i) Preparation of compound 11



conmpound 90 (M-I +: 562) "G eORN Hconmpound 91 (M-1l+: 572) x N~ 0-0
conmpound 92 ( fl+: 615) & | x OH conpound 93 (M-I +: 546) ii OH-N~ Br
conmpound 94 (MH: 601) N O ~x~ -64- Exanple B3 a) Preparation of conpound
13 V14 A mxture of conpound 12 (0.0003 nol),

3-(1, 3, 2-di oxabori nan-2-yl ) pyridine (0.0006 nol),

tetraki s(triphenyl phosphi ne) pal | adi wn (%900003 nol) and a 2M K2C03 sol uti on
(0.0015 nol) in dinethyl ether (6 M) and MeOH (2 m) was stirred at 100C

for 18 5 hOUh&nﬁﬁﬁ@be@Hf(OWIinbgﬁnll &nmhmpmﬁgmrsﬁﬁwasowalms

added. The LE  WAS, &X ani.c r washed
o eh sat o at SO EwpiRe diet 795’3&%@05{'@ R Rty 8 S
evapor at ed. 30°€ ovemiightepauediont gi ioaasd emwduptleCMZTbe oqgamoive'el(\ﬁasm ). Oxalic

aci d (2 eqw&gﬁyd[shmgmmt Corleld et B G Eﬂ% residid gaputes. The

precipitate tered, waShe 0 0C 10 under
a vacuo, Vi ePHW ﬁ%‘ﬁﬂ@ewm&@%ﬁm@ cY“’é%HJE (1:1.5)

(38% M P OBBSQbfoaﬂqﬁnfndllllQM.mgla‘lP(Dpl conpound was prepared according to
the method described above. N

The following final compound was prepared according to the method described above.

Br-

compound 75 (MP.: 141°C) NS0T

j) Preparation of compound 78

Br.

10 A mixture of intermediate 23 (0.000137 mol), N-methylmethanamine
(0.000412 mol, 3 equiv.) and K2CO; (3 equiv.) in acetonitrile (2 ml) was stirred at
80°C for 12 hours, poured out into H,O and extracted with DCM. The organic layer
was separated, dried (MgSOy), filtered, and the solvent was evaporated. The obtained
fraction was purified by column chromatography over silica gel, then the desired
15 product fraction was collected and the solvent was evaporated, yielding 0.07 g of
compound 78 (54.79%, MH+: 518).



conmpound 76 (MP.: 177C) OH N b) Preparation of conpound 14 VIN 15 A

m xture of conpound 3 (0.0003 nol), tetraki(triphenyl phosphi ne)pal | adi um
(0.00003 nol), a 2M Na2C03 solution (0.0019 nol) and

3-(1, 3, 2-di oxabori nan-2- yl)pyridine (0.0011 nol) in dinethyl ether (6 m)
was stirred at 100C overnight, then -65- poured out into H20 and extracted
with DCM The organic layer was separatgg, dried (MySGs), filtered, and the
sol vent was evaporated. The residue was purified by columm chromat ography
over kromasil_ (eluent:_tol uene2-propanol/NHOH 80/20/1; 10n). . The pure
fractions wefbe flipwingfing! eampounds werp prepared gecopding,torthe mgthoddescribed que (0.1 g,
5 51% was caweal lized from Dl PPJacetonitrile. The precipitate was filtered
off and dried, yielding 0.057 g of conmpound 14 (MR.: 180C). The foll ow ng
final conpound was prepared according to the net hoescri bed above. N
conmpound 77 (M P.: 199C) c) Preparation of conpoundYl6é 10 A m xture of
conpound 15 (0.0007 nol), tetrakis(triphenyPplosghine)pall adium (0.00007
nmol ) and tetranetcmﬂpgm_(. 16 not) in ﬁl@ g\f was stirred and
refl uxed overnight. H20 was added. The m xtyrejwas éxt¥adted with DCM The
organic |ayer was separated, dried (I\/gSO4)' ed, and the solvent was
evaporated. The residue was purified by colf chromat ography over silica
gel (eluent: 15 DCM MeOHI NH40H 95/ 5/ 0. 3; 20r‘r).”l‘he pure fractions were
collected and the solvent was evaporated, yielding Q838 g of conpound 16
(11% MH: 447). Exanple B4 Preparation of corrpound ) eH A m xture of
internediate 32 (0.0016 nol) in 6N HCl (5 m) gnd THE (10 m) was stirred

at 80C for 48 hours, then cooled to roomtenper @ e, poured out into a 10 %
compound 80 (MH+: 544) NS

PN
Br. 7
compound 81 (MH+: 556) N U
OH
~N
Br.
compound 82 (MH+: 677) j Y
OH l\/“\(j\(
0
AN
Br.
compound 83 (MH+: 608) l V"’Q
OH



-66- 1C2CO3 solution and extracted wwth Et OAc. The organic | ayer was washed
wth saturated NaC, dried (MJSGs), filtered and the sol vent was
evaporated. The residue was crystallized fromdiethyl ether/2-propanone.
The precipitate was filtered off and dried. Part of this fraction (0.3 g of
0.6 g (449 ) was taken up in hot 2-propanone. The 5 precipitate was filtered
off and dried, yielding 0.2 g of conpougd 17 (15% MR  190C). C. Anal ytical
nmet hods The mass of the conpounds was recorded with LCMS (liquid

chromat ography mass 10 spectronetry). Three nethods were used which are
descri bed below. The data are gathered in Table ‘ ow. LCVS-nethod | LCMS
anal ysis was carried out (electrospray ionization ™ positive node, scanning
15 nmode from 100 to 900 armu) on a Kronasil HEl8~G#e

O 4m (I nterchim Montl ugon,
FR, 5 pm 46x150 | ow rate of I
(rmobi | e phase ﬁé)“émnﬁ? i um acet ate

d A qut e ~JWo nobi |l e phases
46%@&@rile + 3(rformc
acid (2m/1); m)bl | e phase B: 100% acet onjt @) were enployed to run a

gradient condition from 100 %A for 1 mn¥€ to 100'/0 Bin 4 mnutes, 100%
B for 5 mnutes to 100 %A in 3 20 m nutes, and‘\reeqwllbrate with 100 % A

for 2 mnutes. LCVS-nethod 2 LCMS anal ysis was carwied out (electrospray
ionization in both positive and negative (pul sed)
1000 amu) on a Kromasil C18 colum (I nterchl m 25
x 100 nm) with a flowrate of 0.8 nilmi nute™ "
A: 35% 6. 5V amedihpdiind @S (MR- 63630% acetoni trI®
nobi | e phase B: 100% acetonitrile) were enplQyeg
condition from100 %A for 1 mnute to 1000' , 100% B at a
flowrate of 1.2 nl/mnute for 4 mnutes to 100, ™8l /minute in 3
minutes, and 30 reequilibrate with 100 %A fof 1.5 minute. LCVS nethod 3
LCMS anal ysis was carried out (el ectrospray ionizatg in positive node,
scanni ng

ontlugon FR, 3.5 m 4.6
pbi | e phases (nobil e phase
357 formc acid (2nl/1);

‘ gr adi ent

compound 86 (ME+: 653) N

compound 87 (MH+: 617) n/\)
OH
PN
B
compound 88 (MH+: 684) ‘
-&o
P N\

Br-

compound 89 (MH+: 637)



from 100 to 900 anu) on a Xterra M5 C18 colum (Waters, MIford, MA, 5 pm
4.6 x 35 150 mm with a flowrate of 1 ml/mnute. Two nobil e phases (nobile
phase A: 85% 6.5mM ammoni um acetate + 15% acetonitrile; nobile phase B:
2(r6.5 nmM ammoni um acetate + 80'/a acetonitrile) were enployed to run a
gradient condition from-67- 100 %A fur 3 mnutes to 100% B in 5 m nutes,
100% B at a flowrate of 1.2 mM/mnute _&hor 6 mnutes to 100 % A at
0.8nml/mnute in 3 mnutes, and reequilibtate with 100 %A for 3 mnutes. 5
Table 1 : LCMS parent peak Conpound LC/GCMS No Method 11 43 62 16
2 181 191 211 221 231 281 291 311 1 43 3 45 2 47 2
48 2 49 2 50 2

Br.

compound 90 (MH-+: 562) NN N

compound 91 (MH+: 572) . »O\

compound 92 (MH+: 615)

compound 93 (MH+: 546)

Br.

compound 94 (MH+: 601) N Q(
NH,



512 522 542 551 572 581 591 601 611 642 651 671 69 2
71 3 -68- 723731 743 781 791 801 811 821 831 841 851
86 1 87 1 831 891

Example B3
a) Preparation of compound 13

A mixture of compound 12 (0.0003 mol), 3-(1,3,2-dioxaborinan-2-yl)pyridine (0.0006
mol), tetrakis(triphenylphosphine)palladium (0.00003 mol) and a 2M K3CO; solution
(0.0015 mol) in dimethyl ether (6 ml) and MeOH (2 ml) was stirred at 100°C for 18

5 hours under N, flow, then cooled to room temperature. H>O was added. The mixture
was extracted with EtOAc. The organic layer was washed with saturated NaCl, dried
(MgS0,), filtered, and the solvent was evaporated. The residue (0.14 g) was taken up in
2-propanone (2 mi). Oxalic acid (2 equivalents) was added. The mixture was stirred for
10 minutes. The precipitate was filtered, washed with 2-propanone and dried at 70°C

10  under a vacuo, yielding 0.077 g of compound 13 as ethanedioic acid salt (1:1.5) (38%,
M.P.: 156°C).

The following final compound was prepared according to the method described above.

compound 76 (M.P.: 177°C)

b) Preparation of compound 14

15 A mixture of compound 3 (0.0003 mol), tetrakis(triphenylphosphine)palladium
(0.00003 mol), a 2M Na,CO; solution (0.0019 mol) and 3-(1,3,2-dioxaborinan-2-
yDpyridine (0.0011 mol) in dimethy! ether (6 ml) was stirred at 100°C overnight, then



901 911 921 931 94 1 D. Pharmacol ogi cal exanples D. 1. In-vitro

nmet hod for testing conpounds against M tuberculosis. Flat-bottom sterile
96-weU plastic mcrotiter plates were filled with 100 | of 5 M ddl ebrook
(I'x) broth medium Subsequently, stock solutions (10 x final test
concentration) of compounds were added in 25 | volunes to a series of
duplicate wells in colum 2 so as to agkow eval uation of their effects on
bacterial growh. Serial five- fold dilutions were nade di rectly in the

mcrotiter plates fro | u 2 1 cust om sed robo tem
(Zymar k Cor pP® ‘?453 %8*&“"“5?%&%‘%2“%\%’ FoREP SPRAFLS  Bvery 3

(LjJI | uti ong to(MgS(Za);nﬁqul, aret the wzmmwwmnmmwwnﬁmds I
htreated co 1 MOM/ZWPI i nocul um

were incl ud&g{)19 méégwgn%éygﬁafle?méldate A%Pr oém Lﬁ er wel | of
Mycobact er i uti¢ RHSe fragHons werecofl ent was %’%P

12, The. Siﬁes‘%’m“”‘%‘mﬁmmmr@ ot mm“’“?ﬁwmﬁﬁ‘éﬁefé col um
12 in rowAf%W cuI {;Jt(r)cé’s were | ba at 37C for 7 days in a

hum di fi ed at nosphere (i ncubat or with open air val ve and conti nuous

venti | ati on) ThéFehowmy il w&gﬂ Acbrdiei t6 the HethsPddscritied @bove.

i nocul ation, Resazurin (1 5) was ded to all, wells in a vol une of 20 | and
-69- plates were incubated for another 24 hofirp at 37C On day 7 the
bacterial growth was quantitated fl uoronetri™ca SFheyThuor escence was
read in a conputer-controlled fluoroneter (SpeclereX
Mol ecul ar Devi ceefmpound A7 @M&:t189%@n wavel engt b
wavel ength of 590 nm The percentage growth iR
conpounds was cal cul ated accordi ng to standard _g€

2 Ni 5 EM
nm and an em Ssi on
f B ti on achi eved by the
thods, and M C data

(representing 1C0's expressed in mcrogranimn) were cal cul at ed.
c) Preparation of compound 16
S‘ H
/N\

10 A mixture of compound 15 (0.0007 mol), tetrakis(triphenylphosphine)palladium
(0.00007 mol) and tetramethylstannane (0.0016 mol) in toluene (6 ml) was stirred and
refluxed overnight. H,O was added. The mixture was extracted with DCM. The organic
layer was separated, dried (MgSO,), filtered, and the solvent was evaporated. The
residue was purified by column chromatography over silica gel (eluent:

15 DCM/MeOH/NH4OH 95/5/0.3; 20um). The pure fractions were collected and the
solvent was evaporated, yielding 0.038 g of compound 16 (11%, MH+: 447).

Example B4
Preparation of compound 17

A mixture of intermediate 32 (0.0016 mol) in 6N HCI (5 ml) and THF (10 ml) was
stirred at 80°C for 48 hours, then cooled to room temperature, poured out into a 10 %



10 D.2. In-vitro method for testing _conpounds for anti-bacterial activity
against strain M Snegmmatis ATCC607. Flat-bottom sterile 96-well plastic
mcrotiter plates were filled with 180 | of sterile deionized water,

suppl emented with 0.25 % BSA. Subsequently, stock solutions (7.8 x final
test concentration) of conmpounds were added in 45 pd volunes to a series of
15 duplicate wells in colum 2 so as tqQgal |l ow evaluation of their effects on
bacterial growth. Serial five-fold dilutions (45 pl in 180 |) were nade
directly in the mcrotiter plates fromcolum 2 to 1 | using.a custom sed
robot syst erKaCBpfaluomardextracted pith FtQAc. Thgorgapicayer &vag; ‘ﬂé%g’ changed after
every 3 dil lHahﬁt@dNﬁClUﬂﬁéd”ﬂMgsm ifiteiediand thersolvest wustehameﬂ.ﬂmdm;duebl c

ds. Unt Byt |
ig;rp?lrjlgcﬁl uny e v reastq‘iﬁzeﬁ 8iLth§eac%ﬁ S%&P %%ggwtbme I oxl rrat ePy (ggougnFU
per well of dmdt%an@fthn@;ammrfm.gpf&&/a(%)w ¥5 inhob 2 gropancne. T

Muel | er - H nt,Qecibitfd wadBkkredff deielding 0.2& of oipofind 97 5% M @Rt col umm 12.

The sane voI of broth nedi um w t hout |nocul um was added to columm 12 in
row Ato @cul tures were incubated at 37C for 48 hours in a humdified
5% CO2 25 at rmsphere (i ncubator wi th open air val ve and continuous
ventilation)e S5 I ncubation, two days after inoculation, the
bacteri al gr tat ed fl uoronetrl caI ly, da&;gaoeretfgglégeh Al amar Bl ue
(10x) was admoﬁmewwmrwdew YR8 | ncubat ed
for anotier spebtfini mesmeﬁadsm&eﬁ;kmlﬁslma@esmaedmm The data are

conput er - cont r.ol | &Xi‘%ﬁar ter Cyt of l uor, Biosearch) at an excitation
wavel engt h o?a an Y ssi on wavel engt h of 590 nm (gain 30). The %

growt h inhibition achieved by the conpounds was cal cul ated according to
standard net hods. Ldib[g ,ﬁétﬁﬁpl was defined as the 50 % i nhibitory concentration

Resul ta” ( ot YR it et Gt i Pedioba S 3R vhmbde stpinbng +o-t he
i nvent i oms f omodé fremu Gkt 900 aamu) ofvia Kronnasil@l Soenlumn (Tivierchim, Montlugon, FRe§rmat i s
tuber cul 0si Sy, 4.6 x 150 mm) with a flow rate of 1 ml/minute. Two mobile phases (mobile phase
A: 30% 6.5mM ammonium 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 100% B in 4 minutes, 100% B for 5 minutes to 100 % A in 3
20 minutes, and reequilibrate with 100 % A for 2 minutes.

LCMS-method 2

LCMS analysis was carried out (electrospray ionization in both positive and negative

(pulsed) mode scanning from 100 to 1000 amu) on a Kromasil C18 column (Interchim,
25 Montlugon, FR; 3.5 um, 4.6 x 100 mm) with a flow rate of 0.8 ml/minute. Two mobile

phases (mobile phase A: 35% 6.5mM ammonium acetate + 30% acetonitrile + 35%

formic acid (2ml/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 ata

flow rate of 1.2 m/minute for 4 minutes to 100 % A at 0.8ml/minute in 3 minutes, and
30 reequilibrate with 100 % A for 1.5 minute.

LCMS-method 3
LCMS analysis was carried out (electrospray ionization in positive mode, scanning
from 100 to 900 amu) on a Xterra MS C18 column (Waters, Milford, MA; 5 um, 4.6 x
35 150 mm) with a flow rate of 1 ml/minute. Two mobile phases (mobile phase A: 85%
6.5mM ammonium acetate + 15% acetonitrile; mobile phase B: 20% 6.5 mM
ammonium acetate + 80% acetonitrile) were employed to run a gradient condition from



(plC80) (pIC,,) 159259 359 46.6 56.4 64.5 758 858 9
5.2 10 5.7 11'5.5 5.5 12 5.8 13 6.4 14 5.1 155.1 16 5.8 18 5.8 19
5.1 20 4.5 21 4.5 2657 2752 2851 2945 3159 3250 334.5
35 5.8 36 5.0

-67-

100 % A for 3 minutes to 100% B in 5 minutes, 100% B at a flow rate of 1.2 ml/minute
for 6 minutes to 100 % A at 0.8ml/minute in 3 minutes, and reequilibrate with 100 % A
for 3 minutes.

5 Table 1 : LCMS parent peak

Compound| LC/GC/MS
No Mocthod

1
4
6
16
18
19
21
22
23
28
29
31
35
43
45
47
48
49
50
51
52
54
55
57
58
59
60
61
64
65
67
69
71

[
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37 4.1 39 5.9 40 5.1 41 4.5 42 4.4 43 4.9 44 5.9 45 6.6 46 6.6 47
6.4 -71- M M Co.No. snegmatis tuberculosis (plCso) (plCro) 48 6.2 49 6.1
50 6.1 51 6.0 526.0 535.9 5459 5559 5658 5758 585.8 59
5.8 60 5.7 61 5.3 6253 635.2

-68-

72
73
74
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94

r—i--l—du—-u—tu—-u—-u-tu-a._ou—‘._.n—-.—‘.—-n—-.—‘uwu

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
5 Middlebrook (1x) broth medium. Subsequently, stock solutions (10 x final test
concentration) of compounds were added in 25 ul 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
10 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 ul in Middlebrook
(1x) broth medium, was added to the rows A to H, except column 12, The same volume
15  of broth medium without inoculum was added to column 12 in row A to H. The
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



64 5.2 655.2 66 4.9 67 4.7 68 4.5 69 4.4 7158 725.2 73 5.875
5.2 5.3 76 5.8 77 4.9 78 5.8 796.24.6 806.15.05 815.9825.8 83
5.8 84 5.7 8 5.7 86 5.7 87 5.6 8 5.6 8956 9055 915.3-72- M
M Co. No. snegmatis tuberculosis (plCao) (pl Cao)

-69-

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

5 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 MIC data (representing IC90's
expressed in microgram/ml) were calculated.

10  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 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 pl volumes to a series of

15  duplicate wells in colurnn 2 so as to allow evaluation of their effects on bacterial
growth, Serial five-fold dilutions (45 pl in 180 ul) 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

20 (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

25  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
pl and plates were incubated for another 2 hours at 50°C.

30  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 (gain
30). The % growth inhibition achieved by the compounds was calculated according to
standard methods. The pICso was defined as the 50 % inhibitory concentration for
bacterial growth. The results are shown in Table 2

35



92 5.2 93 5.1 94 5.1 73 CLAIM5 1. A conmpound according to the general
Formula (la) or the general Formula (Ib) 5 RLPR7 R R3 x OHNR2 (la)

W KkR (R)PR7. R6 1z~ R3 X CHNs R(m (CH2)g RR6' R4 the
pharmaceutically acceptable acid or base addition salts thereof, the
guaternary am nes thereof, the stereochemcally isoneric forns thereof, the
tautoneric forns thereof and the N-oxigg fornms thereof, wherein: R is
hydr ogen, hal o, hal oal kyl, cyano, hydroxy, Ar Het, al kyl, al kyloxy, 10

e P e S o Bk A, 5 2,

optionally substi tlthwnfohM/s(nW;ytandM tubm‘culesmr mono or di (al kyl)am no

or a radical of frermtayherern—7Zy+s Cm?,ﬂ“ R10, 0, S, N R10 and t is an
i nteger equal toj|l or 2 M. M.
Co.No. smegmatis | tuberculosis
(pICs0) (pICs0)
1 5.9
2 5.9
3 5.9
4 6.6
5 6.4
6 45
7 58
8 58
9 5.2
10 5.7
11 5.5 55
12 5.8
13 6.4
14 5.1
15 5.1
16 5.8
18 58
19 5.1
20 45
21 4.5
26 5.7
27 52
28 5.1
29 45
31 58
32 5.0
33 45
35 5.8
36 5.0
37 4.1
39 59
40 5.1
41 45
42 44
43 49
44 5.9
45 6.6
46 6.6
47 6.4




15 and the dotted line represents an optional

bond; al kyl oxyal kyl oxy;

al kyl thio; nono or di(al kyl)am no wherein al kyl may optionally be
substituted with one or two substituents each independently be sel ected
from al kyl oxy or Ar or Het or norpholinyl or 2-oxopyrrolidinyl; Ar; Het 74 4
(Gz N ~h or a radical of fornmula ~Jz wherein Zis CH2, CH R10, 0, S
N-R10 ; t is an integer equal to 1 or 2jj.and the dotted |ine represents an
optional bond; R3 is alkyl, Ar, Ar-alkyl, Het or Het-alkyl; 5 q is an
i nteger equal to[fzero, L, 2, 3 orf4,; X13 a direct bond or CH2; R and R5
each independent|y are hydragen, jal kyp or Renzyl; or R4 and R5 together and
including the Nto which they are attached may forma radical selected from
the group of pyr| oCaMd.nyl “mﬁﬁmﬁyrrﬁwypm *pyrrolinyl, 3- 10 pyrrolinyl,
pyrrolyl, imdazplidinyl, ggé ) i m dazolinyl, 2 pyrazolinyl,
i m dazol yl, pyragolyl, tri Sil Eyf?dlryl, pyridinyl, piperazinyl,
i m dazol i di nyl, py+—daziryH- nyr:..u.ny., Wyrazinyl, triazinyl, norpholinyl
and t hi onorphol i p l|48°ﬂrh offZsai d rings—oepHionally being substituted with
al kyl, halo, hal pal 89l [hyd®sy bl kyloxy lanino, 15 nono- or di al kyl ami no,
al kyl t hi o, al kyl yﬁ@kyl aﬁﬂvlth oal kyl d pyrimdinyl; ~~lr (r{H2)s R6
is hydrogen or alraftcal of 60hrmula \ wherdin s is an integer equal to
zero, 1, 2, 3 or|4;5 is an6Mtegkr equal tlo 1, 2, 3, 4 or 5; and R 1 is
hydr ogen, hal o, hal 6&l kyl, ®adroxy, Ar, alKyl, alkyloxy, alkylthio, 20
al kyl oxyal kyl , al kyb4 hi gal kyeg Artal kyl or {di (Ar)alkyl ; or two vicinal R 1

55 5.9

56 58

57 5.8

58 5.8

59 58

60 5.7

61 53

62 53

63 5.2

64 5.2

65 5.2

66 4.9

67 47

68 4.5

69 44

71 58

72 5.2

73 58

75 5.2 5.3

76 5.8

77 49

78 5.8

79 6.2 4.6

80 6.1 5.05

81 5.9

82 5.8

83 5.8

84 5.7

85 5.7

86 5.7

87 5.6

88 5.6

89 5.6

90 5.5

91 53




radi cals may be taken together to formtogether with the phenyl ring to
whi ch they are attached a naphthyl; R7 is hydrogen, alkyl, Ar or Het ; R8
is hydrogen or alkyl ; 25 RO is oxo ; R10 is hydrogen, alkyl, hydroxyl,

am nocar bonyl, nono-or di(al kyl)am nocarbonyl, Ar, Het, alkyl substituted
with one or two Het, alkyl substituted with one or two Ar, Het-C(=0) -,
Ar-C(=0Q)-; alkyl is a straight or branched saturated hydrocarbon radical
having froml to 6 30 carbon atonms ; or is a cyclic saturated hydrocarbon
radi cal having fqonm3 6 carbom atons ,; pr is a a cyclic saturated

hydr ocar bon radi ¢al havijng fyom 3|to Gy carbon atons attached to a straight
or branched satunated hydrocarboni{radic having froml|l to 6 carbon
atoms ; wherein ea@hNQarbdﬂmﬁTﬂﬁ1( ﬁhﬁﬁfé t onal ly substituted with hal o,
hydr oxy, al kyl oxy or oxqg e 53 a g sel ected fromthe group of
phenyl, naphthyl, acenaphth ® tetr yﬂ¥ napht hyl , each optionally

substituted wthHE—2—6+-3 3'“stitucnts, h 5 substituent independently
sel ected from t hge—gréupjof—hy¥froxy—halo—eyano, nitro, am no, nono- or

di al kyl ani no, al Ryl %Bhal| | oal kyl oxy, carboxyl,

al kyl oxycar bony! ,|_al®yl darbo®¥l __ani nocarhohyl, norpholinyl and rmono- or

di al kyl am nocarbonyl ; Het is a nonocyclic heterocycle selected fromthe
group of N phenoxypiperidinyl, 10 pyrrolyl, pyrazolyl, imdazolyl, furanyl,
t hi enyl, oxazolyl, isoxazolyl, thiazolyl, triazolyl, isothiazolyl,
pyridinyl, pyrimdinyl, pyrazinyl and pyridazinyl; or a bicyclic

het erocycl e sel ected fromthe group of quinolinyl, isoquinolinyl,

1, 2,3, 4-tetrahydroi soqui nolinyl, quinoxalinyl, indolyl, indazolyl,

benzi m dazol yl , benzoxazol yl , benzi soxazol yl , benzot hi azol yl , benzi sot hi azol ylI ,
15 benzofuranyl, benzothienyl, 2,3-dihydrobenzo[1, 4]di oxinyl or
benzo[ 1, 3] di oxol yl ; each nonocyclic and bicyclic heterocycle may optionally
be substituted on a carbon atomwith 1, 2 or 3 substituents selected from

t he



group of hal o, hydroxy, alkyl or alkyloxy; halo is a substituent sel ected
fromthe group of fluoro, chloro, brono and i odo and 20 hal oal kyl is a
.strai ght or branched saturated hydrocarbon radical having from1l to 6
icarbon atons or a cyclic saturated hydrocarbon radical having from3 to 6
carbon atons, wherein one or nore carbon atons are substituted wth one or
nor e halo-atons; provi ded that when R7 is hydrogen then said hydrogen may

al so be replaced by the R3 X CH (G2 -~ 25 RFt4 radical. 2. A conpound
according to claim1 provided that mhen R6 is other than hydrogen then R7
i s hydrogen and when R7 is other than ﬁ\ggn then R6 is hydrogen. 30 3. A
conpound according to claim1l or 2 V\/nerel n i s hydrogen; alkyl; alkyl oxy

optionally substituted with am no or nono or di(al kyl)am no or a radical of
formila I (GHATofiBRR fecbrali (hf gehaftiomilla (B) obetigkandidhormiy ™ i nt eger
equal to 1 or the dotted |ne represents an optional bon nono or
di (al kyl ) arti no: Ar, Het or a 76 ~(CH2;t N radical of fornmula wherein Z is
CH2, CHRL, 0, S, NR10 ; t i®)an infeger equal 1 or 2; and the dotted Iine
represents an optional bond. 4. ung®according to any one of the
precedi ng cl ains wherein RB i s R 5 phenyl or Het, each optionally
substituted with 1 or 2 suRs{ n t substituent belng a halo or

hal oal kyl . 5. A conpound. accofXdmg t oMNnyRone of the preced) ng cl ai nms
wherein q is equal to I. . A conpound according to any one of the
precedi ng cl ains wherein “8nd R5 each independently are hydrogen or

al kyl .

(Ib)

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

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

p ' 1s an integer equal to 1, 2 or 3;

R? is hydrogen; alkyl; hydroxy; thio; alkyloxy optionally substituted with

,(Cli2k
s
amino or mono or di(alkyl)amino or a radical of formula -

wherein Z is CH,, CH-R'?, O, S, N-R!% and t is an integer equal to 1 or 2
15 and the dotted line represents an optional bond; alkyloxyalkyloxy;
alkylthio; mono or di(alkyl)amino wherein alkyl may optionally be
substituted with one or two substituents each independently be selected
from alkyloxy or Ar or Het or morpholinyl or 2-oxopyrrolidinyl; Ar; Het



7. A conpound according to any one of the preceding clains wherein R6 is
hydrogen or (R r (H2)s a radical of fornmula wherein s is an integer equal
to zero or 1; r is an 15 integer equal to 1 or 2. 8. A conpound according
to any one of the preceding clains wherefvh R7 is hydrogen or Ar. 20 9. A
conmpound according to claim1l wherein Rl is hydrogen, halo, alkyl or Het; R2
Is alkyl, alkyloxy optionally substituted with nono or di(al kyl)am no or a
radical of ,(CH2)t N Z fornmula \-~ wherein is CH2, CHR10, 0, NNR1O, t is
an integer equal to | or 2, and R10 is‘_;hydf( n, alkyl, hydroxyl, alkyl

substituted with one or two Het, alkyl™ Jsulystiftuted with one or two Ar,
Het - C(=0)-; Ar; Het; aoramidisal ofdornfubs mufa , 2) wherginZ B Ha, Cﬁ'%e@es,n. Zis
CH2, CHR10, 0, N-RLO 1'% $is3R ihtBi? 8Q¢al &ALEY 2;taBd the@ottéd lind¥RFre&ints 4810 i s
hydrogen, al kyl, hydroxyl, alkyl substituted with one or two Het, alKkyl
substituted with one oPptf‘WBf 904 Het-C(=0)-; R3 is Ar or Het, each optionally
substituted Riith | oriskliglbt A-atyt, et babetsalipds i t uent being a halo; R 4 and
R5 are eagh kyl; R6 |S, .74 r h 4 benzyl or 4-nethyl benzyl; R7
i's hydr oggsn ot phenyl ; #Sﬁgfﬁtgg%;ég?%gi%ro’gé’n%lér oxo. 10. A conpound according
to claim1 wh€rein 5 Risdd&ragipndg@afHahal o, hal oal kyl, cyano, hydroxy, Ar,
Het, alkyl, at%md®ly, eahkiddpbidentlphdehlyoroyed, kidyl orlelelidti oal kyl, Ar-al kyl or

di (Ar)al kyl s i nt,eger, equal t.o 2,00 .3:. RZ.J A kyl
0 (R al ol Bl Sa3 RSty S ot o i T Rl S
selected from the group of pyrrolidinyl, 2H-pyrrolyl, 2-pyrrolinyl, 3-
10 pyrrolinyl, pyrrolyl, imidazolidinyl, pyrazolidinyl, 2-imidazolinyl, 2-

pyrazolinyl, imidazolyl, pyrazolyl, triazolyl, piperidinyl, pyridinyl,
piperazinyl, imidazolidinyl, pyridazinyl, pyrimidinyl, pyrazinyl,
triazinyl, morpholinyl and thiomorpholinyl, each of said rings optionally
being substituted with alkyl, halo, haloalkyl, hydroxy, alkyloxy, amino,
15 mono- or dialkylamino, alkylthio, alkyloxyalkyl, alkylthioalkyl and
pyrimidinyl;
R

I Va

(C{"Z)s
RS is hydrogen or a radical of formula wherein s is an integer

equal to zero, 1, 2, 3 or 4; r is an integer equal to 1, 2, 3,4 or 5 ; and R!
is hydrogen, halo, haloalkyl, hydroxy, Ar, alkyl, alkyloxy, alkylthio,

20 alkyloxyalkyl, alkylthioalkyl, Ar-alkyl or di(Ar)alkyl ; or two vicinal R!!
radicals may be taken together to form together with the phenyl ring to
which they are attached a naphthyl;

R’ is hydrogen, alkyl, Ar or Het ;
R® is hydrogen or alkyl ;
25 R° is oxo0;
R' is hydrogen, alkyl, hydroxyl, aminocarbonyl, mono-or

di(alkyl)aminocarbonyl, Ar, Het, alkyl substituted with one or two Het,
alkyl substituted with one or two Ar, Het-C(=0)-, Ar-C(=0)-;
alkyl is a straight or branched saturated hydrocarbon radical having from 1 to 6
30 carbon atoms ; or is a cyclic saturated hydrocarbon radical having from 3 to 6
carbon atoms ; or is a a cyclic saturated hydrocarbon radical having from 3 t0 6
carbon atoms attached to a straight or branched saturated hydrocarbon radical



am no or nmono or di(alkyl)amno or a radical of fornmula 10 wherein Z is CHZ2,
CHRIO, 0, S, NR1IO and t is an integer equal to | or 2 and the dotted |ine
represents an optional bond; al kyl oxyal kyl oxy; al kylthio; nono or

di (al kyl )am no wherein al kyl may optionaltsy be substituted with one or two
substituents each independently be selected from al kyloxy or Ar or Het or
nor phol i nyl or 2-oxopyrrolidinyl; Het or j(C, N~ 15 a radical of formula
wherein Zis CH2, CFI-R10, O, S, N R1O ; t is an integer equal to | or 2;

and the dotted |ingavigpfr@aantd 6 camon @@Hs@%brd)ﬂé’hdh ckBor stoml dayilbe optionally - al kyl ,

Het or Het-al kyl ; e ua 1, 2, 3 or 4 20 Xis a
direct bond; R and® ‘%é“ E@WI{}“’ gx%fe%’f ‘kyoxgﬁ rbgen al kyl or benzyl; or

R4 and Rs togétrherlsaldt@molw¢1€|§h1¢$§5€<iﬂwnlﬁhetg§0mfm enyhaephthzl, agenapisd, may form a
radi cal sel ected {etr&w&&ﬁp%ﬂusacafopmamIsuwihaxéd w@rth mm&mhumanmadhol inyl,

3- rrolinyl rr azo i n zol i azolinyl, 2 25
pyr g%ol i nyI5y i mpéa?%ﬁe}/que b’gaea‘i?ﬂemly setl%éfenggflng,} egb‘?“{?é{}){’éﬁa‘i‘?ﬂ" h%FYatﬁ‘Pny?/

pi perazi nyl, i m dasmitioj dnmy,l momny ot dmﬂclytayﬂmo pikyl, mmkdallkyl alkpyomy,zhamalkyloxy,
triazinyl, norphol &Q x Jyy &Bh )}il on§P arﬁgﬁﬁ T[B fienal Iy
bei ng substituted W lf( roxy, a am no,
nono- or di al kyl aningae- Qild xlﬁmocﬁlpw oxyal kyl , aI kyl t hi oaI kyI and 30
pyrimdinyl; 7t (Qldz%l@nocljiﬁlcl&te@ody@l@ls@l@éte@ﬁoﬁqmdﬂyoap wmrpnbﬁb ipSrid@pyli nt eger

RT i s hylr ogen, PHERTYS Pt 1RSI, HYE arii ibtegtist bRy ¢ i o
al kyl oxyal kyl ,  al tiakelli, cathiado]yl,Aryridinl; ipymmidinyl Avy)y itk hnd pwrdagingl; ot €i nal R
1 radicals may. bicyclic heterocycle selected from the group of quinolinyl, isoquinolinyl,
1,2,3,4-tetrahydroisoquinolinyl, quinoxalinyl, indolyl, indazolyl,
benzimidazolyl, benzoxazolyl, benzisoxazolyl, benzothiazolyl, benzisothiazolyl,
15 benzofuranyl, benzothienyl, 2,3-dihydrobenzo[1,4]dioxinyl or
benzo[1,3]dioxolyl ; each monocyclic and bicyclic heterocycle may optionally
be substituted on a carbon atom with 1, 2 or 3 substituents selected from the
group of halo, hydroxy, alkyl or alkyloxy;
halo is a substituent selected from the group of fluoro, chloro, bromo and iodo and
20 haloalkyl is a straight or branched saturated hydrocarbon radical having from 1 to
6 carbon atoms or a cyclic saturated hydrocarbon radical having from 3
to 6 carbon atoms, wherein one or more carbon atoms are substituted
with one or more halo-atoms;

provided that when R is hydrogen then said hydrogen may also be replaced by the
R _X%—
OH
(CHa)q

l
RSN

4 .
25 R radical.

2. A compound according to claim 1 provided that when R° is other than hydrogen then
R’ is hydrogen and when R’ is other than hydrogen then R® is hydrogen.

30 3. A compound according to claim 1 or 2 wherein R? is hydrogen; alkyl; alkyloxy
optionally substituted with amino or mono or di(alkyl)amino or a radical of formula

/(CHa)
—}—N ,
\-——"/Z wherein Z is CH,, CH-R'®, 0, S, N-R'? and t is an integer equal to 1 or

2 and the dotted line represents an optional bond; mono or di(alkyl)amino; Ar; Het or a



5 be taken together to formtogether with the phenyl ring to which they are
attached a naphthyl; R7 is hydrogen, alkyl, Ar or Het ; R8 ' is hydrogen or
al kyl ; R9 is oxo ; 10 R10 is hydrogen, al kyl, am nocarbonyl, nono-or

di (al kyl ) am nocar bonyl, Ar, Het, alkyl gébstituted with one or two Het,

al kyl substituted with one or tw Ar, Het-C(=0O-; alkyl is a straight or
branched saturated hydrocarbon radical having froml to 6 carbon atons ; or
is a cyclic saturated hydrocarg?%r)adl cal having from3 to 6 15 carbon
atons ; or is a a cyclic sa thydr ocar bon radi cal having from3 to 6
carbon atons attached to a trﬁbuﬂﬁ or branched satupated hydrocarbon

radi cal havi igictkddfemmuld 6 car awbﬁﬁlnz\ﬁtﬂﬁzephl% cB A gonta%@m can be
optionally sihgti équaleﬂmw_ hﬂdb@'d@tte&"erwr@ﬁr!senQahibEﬂéWal 86ndx0 ; Ar is a
honocycl e sel ected f romt he group of phenyl apht hyl , acenapht hyl, 20

t et rahydronapht hyl , each optionally substituted with 1 2 or, 3 substltuents
each substi t&tehbomptdmpecml)edmg;o mloacbédiefprmadlngtdagmsoulwr@ﬁ R yetraphhyl, hal o,
cyano, ni{ro, heﬁg‘ Q-Iet fEaEtP tR)Ft ﬁtbggth@m{ﬂlﬁlzi%ﬁbstltﬁatltsoﬁta{‘wbstltaédfyl OXy,

hal oal kyl oxy, r ?& oxycar bonyl , al kyl carbonyl', am nocar bonyl ,

mor phol i nyl ahﬁngﬁbﬂ69rb#° ﬂtkylantnocarbonyl ; 25 Het is a nonocyclic
heterocycl e sel ected fromthe group of N phenoxypi peri di nyI pyrrolyl,
pyrazol yl, daz fura t hi en i S i zonI

i sot hi azol yl, mj "g c%{lﬂ%‘?‘ﬁ?fj ‘?X%ton yonﬁéhh é@Pg CIamrl‘s "%e?‘é é “tﬁg‘r" f}dam nyI
or a blcycllc het erocycl e sel ected frontthe group of qU|noI|nyI

qui noxal i nyl, 6 A B&H%dﬂnd ab&tﬂ&agwtny e BEIEIEREMY blainkSRRRSA RS ladd RS each

ben2|soxazolyl enzot nzi sot hi azol yl, benzof uranyl,
benzot hi enyl , nge@ndmﬂp{m%@gqga[oialg}/ﬁl oxi nyl or benzo[ 1, 3] di oxol yI ; each

nonocyclic and bi cyclic heterocycle may optionally be substituted on a

carbon atom t/@ (}'I‘I]?Cﬁl ﬁ gcco?’dlﬁg go:&rfy JAERE ﬁle?)?elcgtﬁhf Halt QMG RIEOHRrHen BA! ©

hydr oxy, alky or
|

=

(GHa2)s
a radical of formula C\ wherein s is an integer equal to zero or 1; r is an
15  integer equal to ] or 2.

8. A compound according to any one of the preceding claims wherein R’ is hydrogen or
Ar.

20 9. A compound according to claim 1 wherein R' is hydrogen, halo, alkyl or Het; R? is

alkyl, alkyloxy optionally substituted with mono or di(alkyl)amino or a radical of
,(CHa)
formula / wherein Z is CHp, CH-R'®, O, N-R'?, tis an integer equal to 1
or 2, and R'%is hydrogen, alkyl, hydroxyl, atky! substituted with one or two Het, alkyl
substituted with one or two Ar, Het-C(=0)-; Ar; Het; a radical of formula
,{CH2)
Z

25 / wherein Z is CHa, CH-R'®, O, N-R'?; t is an integer equal to 1 or 2,
wherein R'® is hydrogen, alkyl, hydroxyl, alkyl substituted with one or two Het, alkyl
substituted with one or two Ar, Het-C(=0)-; R® is Ar or Het, each optionally substituted
with 1 or 2 substituents that substituent being a halo; R* and R® are each alkyl; R® is



halo is a substituent selected fromthe group of fluoro, chloro, brono and
iodo and haloalkyl is a straight or branched saturated hydrocarbon radical
having from1 to 6 carbon atons or a cyclic saturated hydrocarbon radical
having from3 to 6 carbon atons, wherein;one or nore carbon atons are
substituted 5 with one or nore halo-atons. 11. A conpound according to any
one of the preceding clains wherein the conpound is a conpound of formula
(la). 10 12. A conmpound according to any one of the preceding clains wherein
alkyl is a s elals N .y i1l ; harg- from |
to 6 carbon a:n%(ﬁrr'ggé}" R%rnyg\lbco gﬂ?\ﬁégfg!:b%? i’nlgyltgI g%gﬁ%&?gé’hg@hﬁﬁgs g?dgg%%i ng
clains for us®& &°%9 nmedicine. 15 14. A conposition conprising a
pharmaceutically acceptable carrier and, as active ingredient, a

t her apeuti cal | f ' - | und as defined in any one of
claims | to libf fg&%&dgﬁ%{:&g&gg#ﬁgé%l ‘g{g%@di ng to any one of clains | to 12
or a conpo$itRon 20 aciedydicaen, heodtatdalisyl.ayanss hydiexyrduele tlkylealsylony,

nedi canment for the treafigRiMo, afkyxyAXPONRGISSI], A-ARAR di(AS)alkype accordi ng
to claim15 wherein the nycobact eri I ssase i's caused by I\/ycobact erium
tubercul osis. P25 17. A PPOUBEET FHR @r]e & Png a conpound according to claim1
characteri zed RBy a) r eaishydrggan alkyl; ydrezly;dbie; akyldxor optioaal(y supstititeth withR2a  or
with a suitable salt formof H R2a, optionally in the presencg of,(Ghh
suitabl e solvent and optionally in the presence of a sui tabl%bﬂ

;—e_JR' )p R7
(R)a R7 - R6 ::: \\ R3 amiholor fondbofBaikyl felidbrGadidal @f Brmula RS 30-E4 (11)
R4 (Ta-t) lgo wherein Z is CH,, CH-R'O, 0,8, N-R"and tis an integer equal to 1 or 2

and the dotted line represents an optional bond; alkyloxyalkyloxy,

alkylthio; mono or di{alkyl)amino wherein alkyl may optionally be
substituted with one or two substituents each independently be selected
from alkyloxy or Ar or Het or morpholinyl or 2-oxopyrrolidinyl; Het or

E N,(C‘\"z)l
15 a radical of formula \—-/Z wherein Z is CH, CH-R'®, O, S, N-

R'; t is an integer equal to | or 2; and the dotted line represents an
optional bond,

R? is alkyl, Ar, Ar-alkyl, Het or Het-alkyl;
q is an integer equal to zero, 1,2,3 or 4 ;
20 X is a direct bond,;

R*and R® each independently are hydrogen, alkyl or benzyl; or
R*and R® together and including the N to which they are attached may form a radical
selected from the group of pyrrolidinyl, 2H-pyrrolyl, 2-pyrrolinyl, 3-
pyrrolinyl, pyrrolyl, imidazolidinyl, pyrazolidinyl, 2-imidazolinyl, 2-
25 pyrazolinyl, imidazolyl, pyrazolyl, triazolyl, piperidinyl, pyridinyl,
piperazinyl, imidazolidinyl, pyridazinyl, pyrimidinyl, pyrazinyl,
triazinyl, morpholinyl and thiomorpholinyl, each of said rings optionally ”
being substituted with alkyl, halo, haloalkyl, hydroxy, alkyloxy, amino,
mono- or dialkylamino, alkylthio, alkyloxyalkyl, alkylthioalky! and
30 pyrimidinyl;



wherein W represents a suitable | eaving group, wherein Rea represents

al koxy; a radical of /CH2)i N fornula V whereint and Z are defined as in
claim1; alkyloxy substituted (CHA N .7 with a radical of formula wherein t
and Z are defined as in claim1; nono orgdi(al kyl)am no wherein al kyl may
optionally be substituted wth one or two 5 substituents each independently
be selected fromalkyloxy or Ar or Het or norpholinyl or 2-oxopyrrolidinyl;
and wherein R, R3to R7, p, g and X are defined as in claim1; b) reacting
an internmediate of formila (I'1) with R6-8'HH) 2 in the presence of a
suitable catalyst, a suitable solvent, and a suitable base (Rp R7 (R)v R7
6 r\\R6szB(O—|)2\,RR3R3,0—| MH N Rzb (CHZ2 (CH2 q Rs-'r~ RS--~
R4 (11) R4 (l1la-2) 10 wherein W repreglent$ a suitable |eaving group, wherein
Rzb represents Het or al kyl and whereil 1, R3to R7, p, q and X are

defined as in claiml; Het- ~ B\: Dc) ﬁzjtlng an internediate of formula
(1) wth inlt{pe presenceﬁg Eﬁfsfu e( alé?l a suitable solvent and a
sui tabl e base™ (R p R7'R Bt ?) R7 R6 FremF%‘S%“qteH%e%a W OH N
Het (CH22. (CH2 g I 1 1,2,30r4 rlsa.nmtegerequaltol 2,3,40r 5; and R'! is hydrogen,

halo, haloalkyl, hydroxy, Ar, alkyl, alkyloxy, alkylthio, alkyloxyalkyl,
alkylthioalkyl, Ar-alkyl or di{Ar)alkyl ; or two vicinal R'! radicals may

5 be taken together to form together with the phenyl ring to which they are
attached a naphthyl; -
R’ is hydrogen, alkyl, Ar or Het ;
R® -is hydrogen or alkyl ;
R’ is 0x0 ;
10 R ~is hydrogen, alkyl, aminocarbonyl, mono-or di(alkyl)aminocarbonyl, Ar,

Het, alkyl substituted with one or two Het, alkyl substituted with one or
two Ar, Het-C(=0)-;
alkyl is a straight or branched saturated hydrocarbon radical having from 1 to 6
carbon atoms ; or is a cyclic saturated hydrocarbon radical having from 3 to 6

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

Ar  is ahomocycle selected from the group of phenyl, naphthyl, acenaphthyl,

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

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

30 benzothiazolyl, benzisothiazolyl, benzofuranyl, benzothienyl, 2,3-
dihydrobenzo[1,4]dioxinyl or benzo[1,3]dioxolyl ; each monocyclic and
bicyclic heterocycle may optionally be substituted on a carbon atom with 1, 2 or
3 substituents selected from the group of halo, hydroxy, alkyl or alkyloxy ;



R5_ R4 (I1) R5~NR4 (la-3) 15 wherein W represents a suitable | eaving group
and wherein Rt, R3to R7, p, q and X are defined as'in claiml; d) reacting
an internediate of forrmula (I1l) with an internmediate of formula (1V) in the
presence of a suitable coupling agent, in7the presence of a suitable sol vent
and optionally in the presence of a suitable base, 81 ~ R7 (RlL )P R7 R3O
(R)PRE \\ RB\\\ +RB/ C /| NR (Gza NR2 2 CH(IlIl) RB1 R4 (CH 2 ¢
R5~"i (la-4) (1V) R wherein W2 represents a suitable |eaving group and

wher ei ndR ttOthiZ% Qaadlilﬁstﬂuéhlt @e_]?cﬁ@ifﬂrdlﬁﬂleég??ﬂpbfﬂuafcf,fbﬂl%)ﬁﬁbrdhﬁﬁ&lﬁiiw a?na .

| nt er nedl at e rmul a. A a Sullia | I e..pLresenc a

sui tabl e sol verpREy (ﬁ%grﬁ\g("ﬁr)bﬁﬂpﬁﬁtéag‘éﬁaaa@’c&ﬂa% Gl RRE R € /7
~OHH O (G 12)q (G | 2)gcaRberNRamS bt § cyREs hirdratedihydroprberetadical havingrfesedt s a
suitabl e | eaving group @rglatbimraedims, Bherefode@dr Bore Barbéh R8s &elstingi&f | ned as

inclaimil; .
5 with one or more halo-atoms.

11. A compound according to any one of the preceding claims wherein the compound
is a compound of formula (Ia).

10 12. A compound according to any one of the preceding claims wherein alkyl is a
straight or branched saturated hydrocarbon radical having from 1 to 6 carbon atoms.

13. A compound according to any one of the preceding claims for use as a medicine.

15 14. 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 12.

15. Use of a compound according to any one of claims 1 to 12 or a composition
20 according to claim 14 for the manufacture of a medicament for the treatment of a
 mycobacterial disease.

16. Use according to claim 15 wherein the mycobacterial disease is caused by
Mycobacterium tuberculosis.

25
17. A process for preparing a compound according to claim 1 characterized by
a) reacting an intermediate of formula (II) with H-R? or with a suitable salt form of H-
R%, optionally in the presence of a suitable solvent and optionally in the presence of a

suitable base
(R")p R’
6 R2_
}\\ R H
R A —_—
OH N W, salt of Rz—a-H
(CTz)q
RS/I’\

30 R ()



converting a conmpound of formula (la-5) into a conpound of formula (la-6),

by Het- P to reaction with ~OD in the presence of a suitable catalyst, a

suitabl e solvent, and a suitable base, g$| R7 R6 Het- Het Rr R6 OD R3 X 3

X" OHNR2 NOHNR2 (Gz q (G2)q 5 R RR4 (la-5) R4 (la-6) wherein

R2 to R7, p, g and X are defined as in claim1; g) converting a conpound of

formula (la-5) into a conmpound of formula (Ia 7) by 15 reaction vm'th

Sn(CH3)4 in the presence of a uitapl e cat gnd swhﬁggl e

hal R7 CH3 Rvierein Wikepge j;}gly switsplege asmaqgeav DR " regresents a W?

(G249 (CH2)q RS- % 24 (la-5) R4 (Il a- 7) V\,hereln R2 to R7, p, q and X

are defined as in c r, if desired, converting conpounds of formul a

(la) or (Ib) formdaeach wtwrmmmnngaxsdaﬁmedeam araditydoxyesubsiiteied and

further, if desired, convertln t hg(@hhpounds of fornmula (la) or (Ib), into

a therapeutically active non-té%%tNaq d addition salt by treatnent with an

acid, or int OWHhﬁﬂﬁlo@p@ﬂfohﬁlﬂM ' MRreiroidnd as defsldidk iDelaigal;t by

;[ rn,? gt {Tﬁgt f \rMetezpmono Ry (?Jalkyﬁamgn%n\;//lﬁarfeslg Ial)éyl r%gyngp {o%zlllp)gbetsrﬁgstﬁgtlegj watg%hé o tr\}vosaI t form
5 substituents each independently be selected from alkyloxy or Ar or Het or morpholinyl

or 2-oxopyrrolidinyl; and wherein RLUR to R, p, q and X are defined as in claim 1;
b) reacting an intermediate of formula (II) with R?>-B(OH), in the presence of a
suitable catalyst, a suitable solvent, and a suitable base

R, Y R
R® 2
(O™ RE-B(OH), )
OH N wy OH
(CHafg (Chizlq
5 RS/'\
? NR“ (1) R (la-2)

10 wherein W, represents a suitable leaving group, wherein R? represents Het or alkyl and
wherein R', R3to R7, p, q and X are defined as in claim 1,

: Het— )
¢) reacting an intermediate of formula (II) with in the presence of a

suitable catalyst, a suitable solvent and a suitable base,

R’ R P R !
( )p 8 Het_R : R6
AR R o O Y
T A~ R N Az
—————»
OH N w, OH N “Het
(CHyfq (CHz)q
5.~ RS/N
R '\R4 an R (la-3)

15 wherein W, represents a suitable leaving group and wherein R', R* to R, p, q and X
are defined as in claim 1;
d) reacting an intermediate of formula (I1I) with an intermediate of formula (IV) in the
presence of a suitable coupling agent, in the presence of a suitable solvent and
optionally in the presence of a suitable base,



base by treatment with alkali, or converting the base addition salt into the
free acid by 10 treatnment with acid; and, if desired, preparing
stereochem cally isomeric fornms, quaternary am nes, tautoneric forns or

N- oxi de forns thereof. 31
(RY) R’
R, 0 p\ i
\\ N . .
ek R)</ N g2
OH
R*”’“\ (CHafs
any
5.~ (Ia'4)
V) RN

wherein W, represents a suitable leaving group and wherein R'to R’ p and q are
defined as in claim 1;
e) reacting an intermediate of formula (II) with a suitable acid in the presence of a

5  suitable solvent,

(R")p R (R, R?
6 5}
RN X R acid \\ S R
n f
R X+ —— > R3 Xe
2\ Z N
OH Wiy OH H 0
(CHa2)g (CTZ)Q
S/N 5/N
R % ' R \t

(Ib)
wherein W, represents a suitable leaving group and wherein R, R*to R7, p, g and X are
defined as in claim 1,
f) converting a compound of formula (Ia-5) into a compound of formula (la-6), by

Het— >
10 reaction with in the presence of a suitable catalyst, a suitable solvent,
and a suitable base,

hal Het

Het— :>
N B\ el
o —— ¥
(CH2 q (CHz)q

RS/\ . Rs’ \

RY (la-5) R (la-6)

wherein R to R7, p, q and X are defined as in claim 1;
g) converting a compound of formula (Ia-5) into a compound of formula (Ia-7), by
15 reaction with Sn(CH3)4 in the presence of a suitable catalyst and a suitable solvent,



82

hal R’ CHj R’
R R
i W i N
R A Sn(CHa)s R A
—_——
OH N™ g2 OH N" R
(CTz)q (CHalq
5 RS/
* N 9 Nt e

wherein R? to R”, p, q and X are defined as in claim 1;

or, if desired, converting compounds of formula (Ia) or (Ib) into each other foilowing
art-known transformations, and further, if desired, converting the compounds of
formula (Ia) or (Ib), into a therapeutically active non-toxic acid addition salt by
treatment with an acid, or into a therapeutically active non-toxic base addition salt by
treatment with a base, or conversely, converting the acid addition salt form into the free
base by treatment with alkali, or converting the base addition salt into the free acid by
treatment with acid; and, if desired, preparing stereochemically isomeric forms,
quaternary amines, tautomeric forms or N-oxide forms thereof.





