WO 2007/ 000435 PCT/ EP2006/ 063553 -1 QUI NOLI NE DERI VATI VES AS ANTI BACTERI AL
ACGENTS The present invention relates to the use of quinoline derivatives for
t he manufacture of a nedicanent for the treatnment of a bacterial infection.
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i nportant exanpl es include penicillin-rdsistant Streptococcus pneunoni ae,
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bacterial infections, . ecl.a treatnment o . ons caused by

resi st ant 15st rEiesembmatigpobigghly GWG%@ rRatieptRinigRs (serd prolonged antimicrobial

use, and cross-infection has resulted in infections with highly resistant bacterial

pathogens.

Self-medication with antimicrobials is another major factor contributing to resistance.
20 Self-medicated antimicrobials may be unnecessary, are often inadequately dosed, or
may not contain adequate amounts of active drug.

Patient compliance with recommended treatment is another major problem. Patients
forget to take medication, interrupt their treatment when they begin to feel better, or

25  may be unable to afford a full course, thereby creating an ideal environment for
microbes to adapt rather than be killed.

Because of the emerging resistance to multiple antibiotics, physicians are confronted
with infections for which there is no effective therapy. The morbidity, mortality, and

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

Therefore, there is a high need for new compounds to treat bacterial infections,
especially for the treatment of infections caused by resistant strains.
35



-2 WD 2004/ 011436 di scl oses substituted quinoline derivatives having
activity against Mcobacteria, in particular against Mycobacterium

tubercul osis. One particular conpound of these substituted quinoline
derivatives is described in Science (2005), 307, 223-227. 5 It has now been
found thatwqubai®bidna deri vati ves described in WO 2004/ (L@ omlos3ss3 show
activity against other bacteria than My@obacteria. Therefore, the present

i nvention relates to the use of a conpound for the nmanufacture of a

medi cament for the treatnent of a bacterial infection, said conpound being a
10 conmpound of fornmula (la) or (1b) (RGk (R p R/ OH (CH2)q a (la) N2 3
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Therefore, the present invention relates to the use of a compound for the manufacture
of a medicament for the treatment of a bacterial infection, said compound being a
10  compound of formula (Ia) or (Ib)

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

R' is hydrogen, halo, haloalkyl, cyano, hydroxy, Ar, Het, alkyl, alkyloxy,
alkyithio, alkyloxyalkyl, alkylthioalkyl, Ar-alkyl or di(Ar)alkyl ;
15 p is an integer equal to 1,2, 3 or 4 ;
R? is hydrogen, hydroxy, mercapto, alkyloxy, alkyloxyalkyloxy, alkylthio,

ﬁk@
Y .
mono or di(alkyl)amino or a radical of formula wherein Y is

CH,, O, S, NH or N-alkyl ;



CH2, O S, NH or Nalkyl ; WO 2007/000435 PCT/ EP2006/ 063553 -3 R3 is alkyl,
Ar, Ar-alkyl, Het or Het-alkyl; q is an integer equal to 1, 2 or 3; R4 and
R5 each i ndependently are hydrogen, al kyl or benzyl; or R and R5 together
and including the Nto which they are attached nmay forma radical 5

sel ect ed frwoneoieogssoup of pyrrolidinyl, 2-pyrrolinyl, POIEPRE6OEH
pyrrolyl, imdazolidinyl, pyrazolidinyl ,-32-i mi dazol i nyl, 2-pyrazolinyl,

i m dazol yl, pyrazolyl, triazolyl, piperidinyl, pyridinyl, piperazinyl,
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Y v alkyloxyalkyl, alkylthioalkyl, Ar-alkyl or di{Ar)alkyl ; or

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

15 -CH=CH-CH=CH- ;
r is an integer equal to 1,2,3,4 01§
R’ is hydrogen, alkyl, Ar or Het ;
R® is hydrogen or alkyl ;
R’ is oxo ; or

20 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 cyclic saturated hydrocarbon radical having from 3 to 6
carbon atoms attached to a straight or branched saturated hydrocarbon radical

25 having from 1 to 6 carbon atoms ; wherein each carbon atom can be optionally
substituted with hydroxy, alkyloxy or oxo ;

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

30 halo, cyano, nitro, amino, mono- or dialkylamino, alkyl, haloalkyl, alkyloxy,
haloalkyloxy, carboxyl, alkyloxycarbonyl, aminocarbonyl, morpholinyl and
mono- or dialkylaminocarbonyl ;

Het  is a monocyclic heterocycle selected from the group of N-phenoxypiperidinyl,
piperidinyl, pyrrolyl, pyrazolyl, imidazolyl, furanyl, thienyl, oxazolyl,

35 isoxazolyl, thiazolyl, isothiazolyl, pyridinyl, pyrimidinyl, pyrazinyl and
pyridazinyl; or a bicyclic heterocycle selected from the group of quinolinyl,
quinoxalinyl, indolyl, benzimidazolyl, benzoxazolyl, benzisoxazolyl,



30 hal o, cyano, nitro, amno, nono- or dialkylamno, alkyl, haloalkyl,
al kyl oxy, hal oal kyl oxy, carboxyl, al kyl oxycarbonyl, am nocarbonyl,
nor phol i nyl and nono- or dial kyl am nocarbonyl ; Het is a nonocyclic
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of a conpound accord| ng to Fornula (la) with R2 equal to hydroxy (keto-enol

t aut OITer §sSM)Thegreskht ihVitibh AISE hitds 18 ol FFRRbtifAH bRRriaPiniedtio f £ Strai ght

or branched saturated
mammal, in particular a warm-blooded mammal, more in particular a human,

comprising administering an effective amount of a compound of the invention to the
mammal.

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

25  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 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

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

Preferably, alkyl is methyl, ethyl or cyclohexylmethyl, more preferably methyl or ethyl.
An interesting embodiment of alkyl in all definitions used hereinbefore or hereinafter is
C1.salkyl which represents a straight or branched saturated hydrocarbon radical having
from 1 to 6 carbon atoms such as for example methyl, ethyl, propyl, 2-methyl-ethyl,

35  pentyl, hexyl and the like. A preferred subgroup of C;salky! is Ci4alkyl which
represents a straight or branched saturated hydrocarbon radical having from 1 to 4
carbon atoms such as for example methyl, ethyl, propyl, 2-methyl-ethyl and the like.



hydr ocarbon radical having from1l to 6 carbon atons; or is a cyclic
saturated hydrocarbon radical having from3 to 6 carbon atons ; or is a
cyclic saturated hydrocarbon radical having from3 to 6 carbon atons
attached t owe etroaiaght or branched sat urated hydrocar borroTaEi2emlesisss/i ng from
1 to 6 carbon atons ; wherein each carbotf- 30 atom can be optionally
substituted with hydroxy, alkyloxy or oxo. Preferably, alkyl is nethyl,
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In the framework of this application, halo is a substituent selected from the group of

fluoro, chloro, bromo and iodo and haloalkyl is a straight or branched saturated

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

radical having from 3 to 6 carbon atoms or a cyclic saturated hydrocarbon radical
25 having from 3 to 6 carbon atoms attached to a straight or branched saturated

hydrocarbon radical having from 1 to 6 carbon atoms; wherein one or more carbon

Y

atoms are substituted with one or more halo atoms. Preferably, halo is bromo, fluoro or
chloro and preferably, haloalkyl is polyhaloC; salkyl which is defined as mono- or
polyhalosubstituted C;¢alkyl, for example, methyl with one or more fluoro atoms, for

30  example, difluoromethyl or trifluoromethyl, 1,1-difluoro-ethyl and the like. In case
more than one halo atom is attached to an alkyl group within the definition of haloalkyl
or polyhaloC, salkyl, they may be the same or different.

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



fluoro, chloro, brono and iodo and hal oal kyl is a straight or branched
saturated hydrocarbon radical having from1l to 6 carbon atons or a cyclic
saturated hydrocarbon radical having from3 to 6 carbon atons or a cyclic
saturated hydrocarbon radical 25 having from3 to 6 carbon atons attached to
a straight™ rzoyfoﬁﬁ“éﬁed saturated hydrocarbon radical hRGI/ERROPHHSE to 6
carbon atons; wherein one or nore carbon atons are substituted with one or
nore halo atons. Preferably, halo is brono, fluoro or chloro and
preferably, haloal kyl is polyhal oC, . 6al kyl which is defined as nono- or

pol yhal osubst.,i t t%ﬁf i bal kyl, .for exanple, nmethyl with one or nore fluoro
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(la) or (Ib);; ' carbon or, _het er oat as,_appropriate, .if not
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1-i m dazol ylto apy pfithg avitable ringatoms. dazol yl and the |ike. Lines drawn from
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any of the s%t able ri quaté),ms. 10 Wen two vicinal R6 radicals are taken
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anbi t of thenopsphamtceutically acceptable may also find use, for example, in the preparation or

purification of a pharmaceutically acceptable compound. All salts, whether
pharmaceutically acceptable or not, are included within the ambit of the present
20  invention.

The pharmaceutically acceptable addition salts as mentioned hercinabove or hereinafter
are meant to comprise the therapeutically active non-toxic acid addition salt forms
which the compounds of formula (Ia) or (Ib) are able to form. The latter can

25  conveniently be obtained by treating the base form with such appropriate acids as
inorganic acids, for example, hydrohalic acids, e.g. hydrochloric, hydrobromic and the
like; sulfuric acid; nitric acid; phosphoric acid and the like; or organic acids, for
example, acetic, propanoic, hydroxyacetic, 2-hydroxypropanoic, 2-oxopropanoic,
oxalic, malonic, succinic, maleic, fumaric, malie, tartaric, 2-hydroxy-1,2,3-

30  propanetricarboxylic, methanesulfonic, ethanesulfonic, benzenesulfonic, 4-methyl-
benzenesulfonic, cyclohexanesulfamic, 2-hydroxybenzoic, 4-amino-2-hydroxybenzoic
and the like acids. Conversely the salt form can be converted by treatment with alkali
into the free base form.

35  The compounds of formula (Ia) or (Ib) containing acidic protons may be converted into
their therapeutically active non-toxic metal or amine addition salt forms by treatment
with appropriate organic and inorganic bases. Appropriate base salt forms comprise, for



20 invention. The pharnmaceutically acceptable addition salts as nentioned
her ei nabove or hereinafter are neant .to conprise the therapeutically active
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conprise, f or“%%%g‘ﬂ’%ﬂb‘ﬁ%%ﬁé’%@%eﬁ?‘a@%ﬁﬁ ‘403“ xﬁl%bﬁ‘g%%{'}ﬁaﬁ armoni um
salts, the al Nahdthyidgleaminesd- minpﬂe(hwémwn@hylﬁ-é 3-w'oganedlhb hydrabdming sodi um
pot assi um nMagReshy %ltscvﬁ{hcdxh'iﬁb aabg ﬁlcﬁQP f&hﬁ(mln gsi‘% bid e @REi ¢ bases,

e.g. primry secondary_and tertiary | mati c am nes such as
met hyl am He, C@Wﬁ&#PMh%@“ﬁ%ﬁ%ﬂ%ﬁ@”eﬂ a,srpaﬁwavﬁtmm i thedtse agigt yi ani ne

i somers, 5 dlfa;efhhyl am ne, diethyl am ne, diethanol am ne, dipropyl am ne,

dii I I hol. ne,

Fri mothyl am noe eSS Srp S i et g al kAL ory PR A

qui nol i ne andcuﬂqudSmflfommla (&eor [§Ebn aretablerte formN-Examiplds obsuphforams ane¢.g.

2- am no- 2- (hyﬁyéﬁ)ﬁiémﬁﬁﬂifdlétes"?ﬁtﬁ%aned' ol , hydrabam ne salts, and salts
S Suc

wi th am no aci or exanpl e, arginine, |ysine and the l'i ke. 10
Conversel Y9 the salt formcan be converted by treatment with acid into the

free acid foTHS NDRRle For¥cTesd preset oat uﬁﬁs%ﬁbrﬁé’e{m[dmﬂs@ﬂlef&ﬂlbé&rﬂﬁoﬂnd

To form Bxand ?fﬁg‘%ﬁh@%%%é‘%awss G Rg i BT it befized el The

i ke. so-called N-oxide.

20  The compounds of formula (Ia) and (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 (I) with an appropriate organic or inorganic peroxide.
Appropriate inorganic peroxides comprise, for example, hydrogen peroxide, alkali

25  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 hale substituted benzenecarboperoxoic acid, e.g.
3-chlorobenzenecarboperoxoic acid, peroxoalkanoic acids, e.g. peroxoacetic acid,
alkylhydroperoxides, e.g. t.butyl hydro-peroxide. Suitable solvents are, for example,

30  water, lower alcohols, e.g. ethanol and the like, hydrocarbons, e.g. toluene, ketones,
e.g. 2-butanone, halogenated hydrocarbons, e.g. dichloromethane, and mixtures of such
solvents.

It will be appreciated that some of the compounds of formula (Ia) and (Ib) and their
35  N-oxides or addition salts may contain one or more centres of chirality and exist as
stereochemically isomeric forms.



15 The N-oxide forns of the present conpounds are nmeant to conprise the
conpounds of fornula (la) or (I b) wherein one or several tertiary nitrogen
atons are oxidized to the so-called N-oxide. 20 The compounds of fornula
(la) and (lb) nay be converted to the corresponding N- oxide fornms follow ng
art - known ‘ﬁ?&@é@t{ﬂ‘& for converting a trjvalent nitrogdiCTYERZPS[063553 N- oxi de
form Said N-oxidation reaction may generally be carried out by reacting the
starting material of forrmula (1) with an appropriate organic or inorganic
per oxi de. Appropriate inorganic per oxi des conprise, for exanple, hydrogen
per oxi de, aI al i or arth al kal i ne metal peroxides sodi um
per oxi de, %%“ﬁ% %gftg%fﬁ‘é"“ aQ@@éﬁﬁ&?@sm@@ﬁmmmm@mmdéorrpr| se
pe lr3 OXy aci gsnmhlyaﬁve ﬁtdéasem&imér&)gembeaﬁa@Qﬁ&gﬁ@ﬁ?ﬂt@&ﬁﬂﬁdﬂﬁhﬁla@% towl 0
substitute chl or obenzenecar boper oxoi ¢
lgﬁf}; Et&%%é\{e%@ 0 %z#ergnt B%P 3'5?8% cetic

aci d, peroxoal kanoi ¢ aci acid, al kyl hydroper oxi des,
e.g. t.butyl hydro- perOX|de SU|tabIe solvents are, for exanple, 30 water,

| ower al Gohops terfhy ‘Qter&fcf?élﬂi%]lﬁ érh:efol'lh%’eas u reg&ﬁfe%}gﬁr h&alg h%r(&ﬁﬁéae

ket ones, none, hal ogenat ed dr ocar bons or onet hane,

and mi xt ur esaﬂd\‘e E‘Iﬁﬁ’hﬁ sieseajsomesic Torms yhich e comprunds af ’@Hnglﬂﬂa) ansh@blof t he
conpounds ofandl éheinN-axigts additich s(a]tb)or phghidlbgedlly fofctidnabdetiegives magldi tion salts

nmay contain or. centre hir Jlt t as ..stepeochem cal |
|sgrrer| c forp%%%ss\/\éj'g%%lﬁg‘ﬂﬁ%@%ﬁ é éé@%@’eml mﬂﬂﬁgf of either y
formul a (I a)compoundsdynaiesdhe minsurefof alhpossmﬂ@tmhammaﬁwmpmndﬁorms,mmir| ably
have at jpeashixhif cohin lgst &E fnd eaaﬁtib%s éﬁthygés%\{]@ort@g.p%mﬁ%é. ead to

at least 4 stereochem ferent structures i I
"st er eochemi EQP’]“(}“‘?"S étﬁtng‘H“q ‘Eﬁ“ﬁ*ﬁs mayhaye dhe Regrel-prsdiguration subsituentsom; er
defines al Ibivahat psi ?ﬁtﬁﬁeﬂ@maﬂmiﬂﬁﬁs eiﬂiﬁr@llil: (;lm,rmnpounds of

f la (I b) heir N-
physi ol o 2&9@%&% Pomresgts e Gl a8 Elameremm oy

ment i oned o(zusmimal«s@reochmmsﬂmeansmdldodidsbgﬂhtTltertemfs cw(;trm;noanl,sE et es t he
m xture g@Qf a&%wg ﬁﬁdwﬂh‘% %ﬁ‘b g@dﬁnctﬁé isoneric forns, said 10 m xtures
| rs an

cont ai ni ng al astereo enanti oners of the baS| c. nol ecul ar

structure. Stfeqehemically spmeri¢ fyms gbthe somponnds of fegpulp Mladand{db)rre of
S- conf i gur atoboidus!p itdeded wEt @intiticed within the scope of this invention.

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

20  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
center and [R* R*] indicates centers with the same chirality and [R * $*] indicates

25  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

[

number, is arbitrarily always in the “a” position of the mean plane determined by the

30  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
on the reference atom is denominated “a”, if it is on the same side of the mean plane
determined by the ring system, or “8”, if it is on the other side of the mean plane
determined by the ring system.

35
When a specific stereoisomeric form is indicated, this means that said form is

substantially free, i.e. associated with less than 50 %, preferably less than 20 %, more



bi val ent cyclic (partially) saturated radicals may have either the cis- or
trans- configuration. Conpounds enconpassi ng doubl e bonds can have an E
(entgegen) or Z (zusanmmen) -stereochem stry at said double bond. The terns
cis, trans,w&200%003and Z 15 are well known to a person KRvEp2ed/06355% he art.
Stereochenmically isomeric forns of the cdpounds of fornula (1a) and (Ib)
are obviously intended to be enbraced within the scope of this invention.
Fol | owi ng CAS- nonencl ature conventions, when two stereogenic centers of
known 20 absolute configuration are present in a nolecule, an Ror S

Flescri pto:mi @ragﬁbgnmtﬁdmamq evaﬁmﬁamieﬁﬁblgllehsﬂiaﬁlmman preferabilyllesy to th;a
owest - nunber t uration o
t he second sttg?ne%’;l &@oﬁtéﬁéfgﬁblyleﬁeﬁhcﬂngl Oﬁtﬂggfhﬁﬁ%]%gﬁ(%t r}@lelé:gﬂg%:% ptors [R
* R* ] or [Fcon@qud oftfermuiR(la) mrs(ﬂﬁlwxfmyms@pmpamgeﬂ ass(0Sh BR), dismeansdhat cent er
and [R*, R] 'tH@'btfuﬁ;f( %d‘fseé%&éﬁtla%tﬁléebmeﬁgiﬁeﬁ ST'i'sérﬂér' ty and [R *, S*] indicates

25 centers of e chirality.” For exa IT the | owest- nunbered chiral
center in%he nolecule has an S configuration and the second center |s R,

the stereo deﬂﬁrdoﬁip@ﬁndswﬁbﬁler lﬁﬁnﬁ[aﬁ(ta)fah@(ib)iﬁlaﬁbé §mthebizdd inlthe forrh ofind "p" are

used : the p05|t|on of th est or| substd tuen metric
carbon atom i ﬁce[rwgnm(tﬂjaasg gqagﬁ? B%?R&?P"%‘? on eh?ﬂ?g‘é PO%g’%}é
arbitrarily ai,mblwnmsqlwtmﬂ'mbcepmsstTWWc hempends Mt-aﬂner femala fiahand by the

30 ring syst )ﬂ%&%ﬁwﬁe&a@mefthéda eé}ioﬂﬁ‘iﬁéba%fe%x’eﬁ%’sﬁ%ﬁﬁé %,%E&mﬂn the
ot her asyrmet carbon atomin erin sstemre ative t ep0|t|on of
the hi gheft p‘W}b’F pyitable chirgl; q%rﬁald @%ﬁtqwqr@fsekm a@c%‘#ﬁq‘lﬁe’ﬂb{rﬁé}’ﬁfﬁé‘ied "an,

if it is on tioeetiiple, by deledtive oh fadtiabl swnmndlewm e@aﬁnbmefsfwe libeigled y St em
or p,lflttlsontgﬁ?a?f}g_{&d of t 'ﬁ)a‘ﬁ gtermfdbmtherlng
system 35 WHBFeHoR by alkait, Afal %%WE'PP{? %P?FP h ERPLPRETC {HPE O 18ns t hat
said formis compostdsificithdryforimde(la)iand (Ibj invobvesmtigud vhromatogeaphy heing 50 %
preferably | eggumi ﬁm
preferably | ess than %%‘y%hse%%rr%ﬂ Z@g&%ﬁg ﬁ%@fﬁﬁ@%@&?ﬁ?ﬁ%&m@m
pr ef er abl {8 | effam therr@ﬁremalﬁa PHISSEergC w@ﬁ@llﬂ igomericsformyof the@ppropriaée ot her
i somer (s) . Thdl!é‘tm phaRridls, étumdt thé reb@ioildcaurs bidleosPecifichlly. | Frefefibly ifgt ance
;P etc Ihfel (e((jX%s %’fg{f)ﬁ&f)me%f% des1re Ssal céc‘)tmpounde will be sy trﬂgm'zesd bsyustgst ant dific L1y free
methods of preparation. These methods will advantageously employ enantiomerically
pure starting materials.
20
The tautomeric forms of the compounds of either formula (Ia) and (Ib) are meant to

e

comprise those compounds of either formula (Ia) and (Ib) wherein e.g. an enol group is
converted into a keto group (keto-enol tautomerism).

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

30  or physical properties that make its administration difficult or inefficient. For example,
the desired compound may be only poorly soluble, it may be poorly transported across
the mucosal epithelium, or it may have an undesirably short plasma half-life. Further
discussion on pro-drugs may be found in Stella, V. J. et al., “Prodrugs”, Drug Delivery
Systems, 1985, pp. 112-176, and Drugs, 1985, 29, pp. 455-473.

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



The conpounds of either formula (la) and (I b) may be synthesized in the form
of racem c mxtures of enantionmers which can be separated from one anot her
following art-known resolution procedures. The racem c¢ conpounds of either
formula (la) and 4((JI b) may be converted into the correspondi ng

di ast er eon¥ A 00%YP35¢ or s~ by reaction 1Q,wi th a suitabl BCERPII06EB. Sai d
di astereoneric salt forms are subsequent PS/ separated, for exanple, by
selective or fractional crystallization and the enantionmers are |iberated
therefromby alkali. An alternative manner of separating the enantioneric
fornms of the b conpounds of either fornula (la) and (lb) involves |iquid

chr omat ogr apPiATHIaGEHYcaly ageepragle agidaribaseaddition salts thezeqfythe gtezcoghesmieaheni cal | y
itsomeriﬁ fpriglsTam/fcﬁ%ﬂqewadlwﬁmﬂleﬁ(ﬁfJnh@meH@ﬁam ; éﬂﬁmml tjoﬂgsfmfe%ﬁ_ |
stereochem cgl Ly isaneric for of . appr,opr i artin erj.als,
provi ded thaﬁaq%emra@?ﬁ?@nwglfgsﬂﬁ#e?hg‘f8’0@58@?‘?i @8\%9‘?;‘“ ch %‘?‘H{ﬁ%@ apid g

speci fic st egreupssuergroupssofdhe formula -CEORcwhere R ds avC| dalkyd phymtl tearyied by

st er eospegi f -.Of paration. These nethods w || advantageously
enpl oy engnt?%%ﬁgﬁwng&r gétarti ng materials. 20 The tautomeric forns of
t he conpounds of either formula (la) and (I b) are neant to conprise those
conpounds of either fornmula (la) d (Ib) whereip~e.g. an enol group is
converted into a keto group, (keto . 25 The invention al so
conprises derivative conpo y cal |l edY"pryrdrugs”) of the

phar macol ogi cal | y-active cc ordi ng4yt e invention, which are
he conpounds accosliding to the invention.

degraded in vivo to yield
Pro-drugs are usually (but not always) of |ower potency at the target
receptor than the conpounds to which they are degraded. Pro-drugs are

particularly,useful when the desir 0 un chem c¢al ., 3Q_or physi cal
properties tﬁﬁ'ﬂ%@o‘fpﬁé‘m&‘ﬂﬁi%‘?‘?@ng'Fg?fg:g‘fangQ&q?RorW%efPé‘? quiq'ént. For
exanpl e, t h@.gkkyl, phehyt ontmnayldndRY it H,\Cipalkyl, phengl attbenzyli t may be poorly
transporygd across the nucosal epithelium or it may have an undesirably
short plasma _half-life. Further discussion on pro-drugs nmay be found in
Stella, V. JCompouadsaccpsdingigdhe inveption hpang yreanyino gioupenay, beidpgmatisphwith 12- 176,
and Drugs, 1P@ened? an AlehyteIuch/ad: forRald¥h9ddiio $8en 4 Mahich badeh &his base will

phar macol ogi cal |.y- act.i geygrg qunds, accor di nlgt o the invention wll

general | y behyg’é‘h%"c?u‘ﬁ& i 1§ {1 39UeHS SOIBEON | & (1s) and (Ib), the WO
2007/ 000435 PCT/ EP2006/ 063553

15  Whenever used herein, the term "compounds of formula (Ia) or (Ib)" is meant to also
include their pharmaceutically acceptable acid or base addition salts, their N-oxide
forms, their tautomeric forms or their stereochemically isomeric forms. Of special
interest are those compounds of formula (Ia) or (Ib) which are stereochemically pure.

20 A first interesting embodiment of the present invention relates to a compound of
formula (Ta-1) or (Ib-1)



-10 pharmaceutically acceptable acid or base addition salts thereof, the
stereochemcally isoneric fornms thereof, the tautoneric fornms thereof and
the N-oxide forns thereof, having an acid group which is esterified or

am dat ed. Iwoheodeshizn such esterified aC| d groups are QPCIRP06N6ISSIe f or nul a
-COOR', where R' is a Cl-6al kyl, phenyl -lbenzyl or 5 one of the follow ng
groups : CF+ Am dated groups incI ude groups of the fornmula - CONRYR ,
wherein R" is H  Cl-6al kyl, phenyl or benzyl and R is -CH H, Cl-6alkyl,
phenyl or benzyl. 10 Conpounds according to the invention having an am no
group may be derivatised w tlf#*a ketone or an al dehyde such as fornal dehyde
to forma Mannich base. Thi¢ base wll hydrolyze with first order kinetics
i n agueous solution. 15 ver used herein, the term "conmpounds of fornula
(la) or (Ib)" is meant t i nclude their pharmaceutically acceptable
acid or base ﬁd)g their N-oxide forms, their tautoneric fornms or
t heir stereoche H q spe¢ad) interest are those
conmpounds of for are stereochemcally pure. 20 A
first interestin ta3of the re'%ent invention relates to a conpound
of formula (la-1 'r2) WO 2007/ 000435 PCT/ EP2006/ 063553 -11- R 5)r
(RAPL 7THRA (lal) RRARNRE R (RB)r (RPR-OH RR4 (Ib-t) LL3 N
R5 ’

(R%),

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

5 A second interesting embodiment of the present invention relates to a compound of
formula (Ia-2) or (Ib-2)
(R°)

(1a-2)




N RO R5 a pharmaceutically acceptable acid or base addition salt thereof, a
stereochemcally isoneric formthereof, a tautoneric formthereof or a

N- oxi de form t her eof .

[ ti I d of f I | a- 2 P-2 R6
1 (1 o 2) WObEinlR % PO O ) B e o e (1. 2) POhepasoadebss

2007/ 000435 PCT/ EP2006/ 063553

5 A second interesting enbodi nent of the present

R)P R
R R8 WO

-12 a phafnmaceutically acceptable acid or

base addition salt thereof, a stereochemcally isoneric formthereof, a
tautomeric formthereof or a NNoxide formthereof. Athird interesti

enbodi ment of the present invention relates to a conpound of 5 fornula
(a- 3|) or (|%P%%““a§e(’§%3w “%%\'%%&&F@Oféﬂﬁeﬁdéﬂ@)’ salf thﬂﬁ%ﬁ%ﬁtﬁ@éemaﬂm (R5 R

(R-)a 7 OH

5

10

15

20

isomeric form thereof, a tautomeric form thereof or a N-oxide form thereof,

A third interesting embodiment of the present invention relates to a compound of
formula (Ta-3) or (Ib-3)
(R®),

RB

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

A fourth interesting embodiment relates to a compound of formula (Ia) or (Ib) or any
subgroup thereof as mentioned hereinbefore as interesting embodiment wherein

R' is hydrogen, halo, cyano, Ar, Het, alkyl, and alkyloxy ;

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

R? is hydrogen, hydroxy, alkyloxy, alkyloxyalkyloxy, alkylthio or a radical of

F
P

formula wherein Yis O ;
R} is alkyl, Ar, Ar-alkyl or Het ;
q is an integer equal to 1 or 2;
R*andR®  each independently are hydrogen, alkyl or benzyl; or
R® is hydrogen, halo or alkyl ; or

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

ng



(Ib-3) -RA RBR5 Rs RB a pharmaceutically acceptable acid or base
addition salt thereof, a stereochemcally isoneric formthereof, a
tautomeric formthereof or a NNoxide formthereof. 10 A fourth interesting
enbodi ment wehedr@ensso a conmpound of formula (la) or (I b)rcVERMEA6ISEDOgr oup

t hereof as nmentioned hereinbefore as intédesting enmbodi nent wherein R is
hydr ogen, hal o, cyano, Ar, Het, alkyl, and alkyloxy ; p is an integer equal
to1l, 2, 3 or 4; in particul ar | or 2; RZ i s hydrogen, hydroxy, alkyl oxy,
al kyl oxyal kyl oxy, alkylthio or a radical of 15 formula wherein Yis O; R3
is alkyl, Ar, Ar-alkyl -OA=EHtCH=CH-j s an integer equal to | or 2; R4 and RS
each |ndependently are; h %%gg%w%a“' or benzyl; or R6 is hydrogen, halo

or al kyl ; r20two Vit cals may betakentogether to forma
bi val ent radﬂ&al of fonmluddmgm 2007/ 000435 PCT/ EP2006/ 063553 - 13-
-CH=CH-CH=CHR8 r is au;b br@Rpal to | ; R7 is hydrogen ; Rs is
hydr ogen or alkyl ; oxo ;" or R8 and RO together formthe radi cal

- CH=CH- N=;3 al3<yl is a ésc‘?"é’lsg?ﬁt or branched saturated hydrocarbon radical
havi ng from IRt md®R’ Caltdgameﬁfoﬂlﬁﬁheradkall*@l-kmmﬁ c saturated hydrocarbon

hydr ocar ban racal * RGNS PRBHRS eyt il 4 ile S 11055 2
strai ght or brancetbosatomsgtos s shepliosamrbied hydrdéaslxin radigalihaging fom Jtabo 6
ﬁglr gogr athog‘rsoi( WNELRIN aRRG" of & PPEcAE HRERE hPfrolRbdPRaIchMhaving T 31 €d Wi th
Y o carbon atoms attached to a straight or branched saturated hydrocarbon radical
having from 1 to 6 carbon atoms ; wherein each carbon atom can be optionally
substituted with halo or hydroxy ;

Ar  is a homocycle selected from the group of phenyl, naphthyl, acenaphthyl,
tetrahydronaphthyl, each homocycle optionally substituted with 1, 2 or 3

15 substituents, each substituent independently selected from the group of halo,
haloalkyl, cyano, alkyloxy and morpholiny] ;

Het is a monocyclic heterocycle selected from the group of N-phenoxypiperidinyl,
piperidinyl, furanyl, thienyl, pyridinyl, pyrimidinyl ; or a bicyclic heterocycle
selected from the group of benzothieny), 2,3-dihydrobenzo[1,4]dioxinyl or

20 benzo[1,3]dioxolyl; each monocyclic and bicyclic heterocycle may optionally
be substituted with 1, 2 or 3 alkyl or Ar-carbonyl substituents ; and

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

A fifth interesting embodiment relates to a compound of formula (I) or (Ib) or any

25  subgroup thercof as mentioned hereinbefore as interesting embodiment wherein R’ is
hydrogen, halo, Ar, Het, alky! or alkyloxy; preferably, R'is hydrogen, halo, Ar or Het,
in particular, R' is hydrogen, halo, phenyl, furanyl or piperidinyl; more prefereably, R!
is halo or Het; most preferred, R' is halo, in particular bromo.

30 A sixth interesting embodiment relates to a compound of formula (Ia) or (Ib) or any
subgroup thereof as mentioned hereinbefore as interesting embodiment wherein
wherein p is equal to 1; preferably wherein p is equal to 1 and R! is other than
hydrogen.

35 A seventh interesting embodiment relates to a compound of formula (Ia) or (Ib) or any
subgroup thereof as mentioned hereinbefore as interesting embodiment wherein



Ar is a honocycle selected fromthe group of phenyl, naphthyl, acenaphthyl,
t et rahydr onapht hyl , each honocycle optionally substituted wwth 1, 2 or 3 1s
substituents, each substituent independently selected fromthe group of
hal o, hal‘ggl‘@l ano, al kyl oxy and norpholinyl ; Het is a nonocyclic
het er ocycl'EO dWAMEY from t he group of _&_phenoxypi per i dIGHHP2006[96358% | di ny! |
furanyl, thienyl, pyridinyl, pyrimdinyl ; or a bicyclic heterocycle
sel ected fromthe group of benzothi enyl, 2,3-di hydrobenzo[ 1, 4] di oxi nyl or 20
benzo[ 1, 3] di oxol yl ; each nonocyclic and bicyclic heterocycle may optionally
be substituted with 1 r al. kyl ,or. Ar-carbonyl substituents ; and halo
is a substit ngéﬁe@@@é&qfapgﬁqlgﬁeswbl}sgﬁlﬁntd*%qu}\;ggmgm 5,(%01‘ R % ono. A
fifth inter eminotige engypdéfenablly in positionss.t 0 a conpound of formula (l1a) or (Ib)
or any 25 subgroup thereof as nmentioned herei nbefore as interesting
enbodi ment wherein Rl is hydrogen, halo, Ar, Het, alkyl or alkyloxy;
preferably, Amelglﬁhmﬁ%ﬁ@éﬁ{n émptx;q}atqgﬁo #eempotngd of formulalaror (TR) orl anyhy dr ogen,
hal o, phenylsu%grwgamyﬂeo% rénRighé CHeRdihbefdre b inkir&tiRg BABbYmeR wherdn RO or Het;
nost preferred, RL is halo, in particular bronmo.,30 A sixth interesting
enbodi nent relates to a conpound of formula (Is) b) or any subgroup
t hereof as nentioned hereinbefore as interesting enbogi nent wherein wherein
p is equal thydtbgemuidylxziok ylkyiteo of mradicasofdfomalla t 0 1™and pféferaldy Rtier t han
hydr ogen. 3 v ' Qﬂ?l?ﬁ‘.- ' 2, , nd of
formula (I a?lyérf)gﬁg‘&}&g)ﬁ gir‘\y _su%&?%rggpet?%égg’g% Ig?kﬁfé)%ﬁf%%e _ﬂﬁ‘g’;g&%before as
i nt er est i ng T pEfarely alkploxwyiin patica/olylbys mesT prETCIGROBIBBYIoxy14 wher ei n
pis equal to |l and said R substituent is placed in position 5, 6 or 7 of
the quinoline ring; preferably i osition 6. ei ght h i nteresting
enbodi ne'flt r‘%?’ﬁhe‘gg'feﬁp'%g %@gﬂ%ﬁ f@?tg? @ﬁftﬁ‘@"ﬁda‘%nfﬁ?mﬁ? b?) gr&biﬁymk subgr oup
t her eof as nebgrowrherebfasenentiofialieraisbefort ey mnsdrésting embadimemnivhendieRéisn R2 i s
hydr ogen, alky _ /L4 bi | 0 preferably, RZ is
hydr ogen, al'{ry*{'i%ér g&yg%%ﬂﬁ %aﬁ%feg&%@éﬁﬁ%l&ﬁuﬁt%ﬁf !wgthall ({{zldoxy or
al kyl thi o; evhstituenis, thatsubstisucabprpfesibly being/a hale, aien thabalkat oGikylexycyd oxy; nost
pref e”gd, ; B&rticﬁlaflmt 133, 90Ky, AdphthyliphédY1 bpiaRy bubsGRARAH BALrr el ates to a
compoung o ak%io%, f)ayn ny ,b%ltlzo([{,Qfdio?tglyin-%Hg-(CHz)n—R” wherein R* is cyclohexyl,

phenyl, naphthyl or furanyl, R*® optionally being substituted with alkyl, and wherein n

is 0 or 1; preferably, R® is Ar, Het or Ar-alkyl, each optionally substituted with 1 or 2

substituents, that substituent preferably being a halo, haloalkyl or alkyloxy, more

preferably being a halo or alkyloxy, most preferably being a halo; preferably, R? is Ar
20  or Het, each optionally substituted with 1 or 2 substituents selected from halo or
alkyloxy; more preferably, R’ is naphthyl, phenyl or Het; even more preferably R is
naphthyl, phenyl, pyridinyl or benzo[1,3]dioxolyl; most preferred, R’is naphthyl, in
particular 1-naphthyl or 2-naphthyl, or phenyl. Another preferred embodiment is R
representing Ar-alkyl optionally substituted with halo, alkyl, haloalky! or alkyloxy.

25
A tenth interesting embodiment relates to a compound of formula (la) or (Ib) or any
subgroup thereof as mentioned hereinbefore as interesting embodiment wherein R* and
R’ each independently are hydrogen, alkyl or benzyl; preferably hydrogen or alky), in
particular hydrogen or C; 4alkyl; more preferably C;4alkyl; most preferably methyl.

30

An eleventh interesting embodiment relates to a compound of formula (Ia) or {Ib) or
any subgroup thereof as mentioned hereinbefore as interesting embodiment wherein R*
and R together and including the N to which they are attached may form a radical
selected from the group of pyrrolidinyl, 2-pyrrolinyl, 3-pyrrolinyl, pyrrolyl,

35  imidazolidinyl, pyrazolidinyl, 2-imidazolinyl, 2-pyrazolinyl, imidazolyl, pyrazolyl,



subgroup thereof as nentioned hereinbefore as interesting enbodi mnent wherein
R3is Ar, Het, Ar-alkyl, Het-alkyl or alkyl, each optionally substituted
with | or 2 substituents, that substituent preferably being a hal o, alkyl,
hal oal kyl owoabdspbaasy, in particular R3 is d-al kyl, nagweredos/opdssnyl
optionally substituted with alkyl or 15 -dfkyl oxy, pyr|d|nyl

benzo[ 1, 31di oxol yl, -CH2-(CH2)n-W wherein Rae is cyclohexyl phenyl ,

napht hyl or furanyl, Rae optionally being substituted with aIkyI, and
wherein n is 0 or 1; preferably, R3is Ar, Net or Ar-alkyl, each optionally

AT et e ettt 0
azi ti l

oo oo o ol 12

preferably, 1&1daﬁ§hbhpskm1&m9ﬂ¥+efé%ﬁblylﬁﬂ an@R%Eb cear¥ iREIGARHE N | S

napht hyl , 5|phen él?fhie%ﬁledl n heﬁél}ﬁﬂ g‘%g%ﬂ#% di O?‘Fﬁﬁ%‘“ nost prefer;qe‘&] R3 is

napht hyl , Attagt t her

preferr ed errbmﬂdmﬁdmyl$pﬁ8zohﬂmpt Wﬁﬂmylgp;ﬁeraﬂhylyinoqmoilmylainﬂy substituted

fel ates o a BEmostiRuRg: SHisely & &%Fﬁmgﬁ*ﬂhe?@ gl Gkl ARty BB 2™

ment i oned hermmmeﬂﬂmoe ondialkpitagrings alky hlerﬁibdmmﬂwLmithionlkMrmdmldwleach

i ndependent | ym@tre?ré}%% qg%dfkb ‘%b!%eﬂ%’i m'ilﬁﬂélﬁhm Iﬂ{eqfi o @mc“iﬂ% i md Kyl

in partlcul ar , nore ﬁ ef er abl rmst
pref er abl P H"QF‘WB@I ﬂﬂe‘éﬂ%@@ﬁﬁlﬁ Srﬂﬂlb?fé’é’frf’ dinglpipesi tP‘P@'F‘QPléls to a

conpound of fasiphblany( am) tthmc(rélh:)lm ¥, opmmlyssmﬁmﬂ vilhﬁﬂlqﬂfhakﬁ hateslkylpned

her ei nbef ore el |nte1 errbo é ]yF\ﬂ lﬁﬂ H‘P’E et her and

I ncl udi ng they%' m @P g}ogoa? % ﬁmwgya Wﬂg d‘?’% > selected from
thedgr oijpdof qilyylﬁmaillqﬂ nglpymmdmyl‘ ewtni mere preferplyy B andyR’, togstheraing In;clugﬁg "

i m dazolidin azo
pyrazol yl , i e DEY s %}%é?‘?aﬁéﬁ%g%?0635d5’§mwl§k%§g‘g’ﬁ':thf] °“Pp£nr| di ny|y

pyri di nyl ! 15 pumﬁm,éqnary pipepiginy b aipereginy] grymerahaling pptlwum alkylny| |

nor phol i nyI adhlinb B MBRG-BHEIdiYJamipt | onal |y substituted wit h aI kyI hal o,
hal oal kyl , hydroxy, al kyloxy, am no, nono- or dial kylam no, alkylt hi o,

al kyl oxyal kyl, al kylthioal kyl or pyrimdinyl; preferably R4 and R5 together
and i ncl udi ngAtthdﬂhlintereﬂingmnwmdhm;/rdam taak:ampmmmtﬁy‘orhmﬂaﬂa) or {B) omdnysel ect ed

fromthe groupefouh WerddF béinB¥tioned hereinbefore as interesting embodiment wherein RS is
: 20 hydrogen, alkyl, alkyloxy, halo or Ar, in particular R® is hydrogen, halo, alkyloxy, alkyl
3 or phenyl optionally substituted with alkyloxy; preferably, R® is hydrogen, alkyl,
alkyloxy or halo; more preferably, R® is hydrogen or halo; most preferred R° is

hydrogen.

25 A thirteenth interesting embodiment relates to a compound of formula (Ia) or (Ib) or
any subgroup thereof as mentioned hereinbefore as interesting embodiment wherein r is
1 or 2; preferably ris 1.

A fourteenth interesting embodiment relates to 2 compound of formula (Ia) or (Ib) or
30  any subgroup thereof as mentioned hereinbefore as interesting embodiment wherein R’
is hydrogen or methyl; preferably R’ is hydrogen.

A fifteenth interesting embodiment relates to a compound of formula (Ia) or (Ib) or any
subgroup thereof as mentioned hereinbefore as interesting embodiment wherein, for

35  compounds according to Formula (Ib) only, R® is alkyl, preferably methyl, and R® is
oxygen.



I m dazol i di nyl, pyrazolidinyl, piperidinyl, piperazinyl, norpholinyl and

t hi onorpholinyl, optionally substituted with al kyl, hal o, hal oal kyl,

hydr oxy, al kyl oxy, am no, nmono- or dial kyl am no, al kylthio, alkyloxyal kyl,

al kyl t hi oa\{vkyl or %,LI m dinyl; nore preferably R and R5 together and

i nci udi ng YHE"®PY3whi ch they are attac_rllﬁd may 10 for mBCTYEHRIH635R| ect ed

fromthe group of pyrrolidinyl, piperidinyl, piperazinyl, norpholinyl and

t hi onorpholinyl, optionally substituted with al kyl, hal o, hal oal kyl,

hydr oxy, al kyl oxy, am no, nono- or dial kyl am no, al kylthio, alkyloxyal kyl,

al kyl t hi oal k}xl. or 1gyri m di nyl: even nore preferably, R and R5 together and

including thEXNEY iniRTesting siakpdiment ralates tn @ gompgundf formulayda)on (b o1 a0t ed from

t he grolqu of subgropyy thereof ak myﬁtionﬁd F@éihbﬁfmslas itﬂéréﬂihgéh'ibﬁgin%hT izﬁdlﬁr)@ih%é nyl ,

optionally s | £ ] api no nmono-or di (al kyl)am no. A

twel fth int e#gg)%’w\d;{sg%@&%’%\eﬁm‘%@iﬂg%@rﬁnglagfaé'orrpound of formula (la) or (Ib)

or any subgroup thereof as nentioned hereinbefore as interesting enbodi nent

wherein R6 i gevelt 4 : i r ' ' ar R6 is

hydr ogen, hal o, aleﬁmlﬁlﬂ@&?&gﬁ%ﬁ'{?ﬂ%ﬁneiﬁ}ﬁgﬁbﬁg%%ﬁ 0 %‘?P)‘/)fsu g%z{{{aﬂ?)éh}b&n th

al kyl oxy; pra@¥ é\‘%‘P‘ﬁ’,t g%oﬁass prrgdicremtiefaye as ineresting egberimpnt wherqin e

pLgf er abl K dne ot mom;gfem%ygn, dfa}hecromlmﬁg defisifiers' pgyR6 ijs fh%/dr ogfan. (|25) A

thirteenth igpt. g | t l.ates to.,a.co u r a) or

('b) or anyt SEpEoe v B ARGH Bon e b Rubafougbrinie et diénd | ng

enbodi ment  vilwanyiar piperidinylt praferghly Bf éf ety Hety inipertitulatbiooerdrdiematyl; i nt er est i ng

enbodi meqyt I’;p;L@.;t es to a conpound of fornmula (la) or (Ib) or 30 any subgroup

t hereof as menti1oned herei nbefore as interesting enbodi mrent wherein R7 is

hydrogen or nethyl; preferably R7 is hydr ogém/ﬁf ifteenth interesting

enbodi nent relates to a conpound of formula (L%/Yor (I'b) or any subgroup

t her eof das IRFrig ﬁlhﬂeﬁy,hﬂdy&hi&b?&a@iclﬁ%aasffolﬁhe]aesti ﬁkrﬂaffgﬂamym}lkwmglr@i n, 1;] olr 35

conmpounds acgordi ng to.For is alkyl, preferably methyl,

and R9 is %ﬁv%tﬁw g\ﬂﬁ%@“ﬁ%ﬁ%@%‘%&%ﬂb@@?m%m -16 A sixteenth

i nt er est i ng KribalyldntHateAnaley or dletralkwinpopanicuds Gr ealkyl) maphihy), pbenyl | b) or any

subgroup th rei r | \ i rent wherein
group t ey eatIR Subtfl: mﬁﬁiamgnrcgiannégﬂtxg, %M,%ﬁgf,sjmoﬁrm%

¢
t he conPoun I s g, conpound acc
5 (CH2)o-R™ wherein R™ is cyclohexyl, phenyl, naphthyl or

substituted with alkyl, and wherein nis 0 or 1;
q=1, 2 or 3, in particular 1 or 2;
R* and R’ each independently are hydrogen, alky! or benzyl, in particular hydrogen or
Ciaalkyl; or

20  R*and R’ together and including the N to which they are attached form a radical
selected from the group of pyrrolidinyl, piperidinyl, piperazinyl or morpholinyl,
optionally substituted with alky] or mono-or di(alkyl)amino;
R® is hydrogen, halo, alkyloxy, alkyl or phenyl optionally substituted with alkyloxy;
preferably hydrogen or halo; more preferably hydrogen;

nyl, R* optionally being

25 risequal to 1 or 2; in particular 1;
R is hydrogen.

An eighteenth interesting embodiment is the use of a compound of formula (Ia) or (Ib)
or any subgroup thereof as mentioned hereinbefore as interesting embodiment for the

30  manufacture of a medicament for the treatment of an infection with a gram-positive
and/or a gram-negative bacterium.

A nineteenth interesting embodiment is the use of a compound of formula (Ia) or (Ib) or
any subgroup thereof as mentioned hereinbefore as interesting embodiment for the



5 A seventeenth interesting enbodi nent relates to a conmpound of fornula (la)
or (I'b) or any subgroup thereof as nentioned herei nbefore as interesting
enbodi ment wherein one or nore, preferably all, of the follow ng
definitions apply : R is hydrogen, halo, alkyl, Ar or Het; in particular
hydr ogen, hwbaoo7@iosdal kyl , phenyl, furanyl or piperidi BoT/ERD@eIssbly RL is
halo or Het, in particular bromo or furahydi; 10 p=1; Cy RRis al lox al
lthio or a radical of formula ky , y, ky ; preferably al kyl oxy or

al kylthio, in particular C 4al kyl oxy or Cl4al kylthio; R3 is alkyl, Ar, Het,
Ar-al kyl or Het-alkyl; in particular Cl4al kyl, naphthyl, phenyl optionally
substit ut ed wnarufidhicy of ®medickiyier ot thoyeatdeml an ddzioh with|adiransgloyitive - CH2 15
(CH2) " wq?r L0m R3a is cycl ohexyl, phenyl, naphthyl or furanyl, R3a
optlonally b Eﬁ% Lubstituted with aIkyI and wherein nis O or 1; q =1, 2
or 3; in particular | or 2; Rand R5 each i ndependent|y are hydrogen, alkyl

or benzyl, i nA@@é&tieﬂthé{'esBﬁ{gjétﬁmna{t is th dfthe coipotfdsdratendtP( I&)Qﬂgtbyer and
|nclud|ngthe to which are att form a radi cal el ecte romthe
group of pyrrd¥l ﬁ“&iﬁ‘t‘ﬁﬂmupﬁh‘ifé‘? i F‘Oﬂeﬁl farg ps igteresting erabodipent fordhe i onal |y

substi tut ed wmh:kuf@lnky bf @ meldiRBrBem fordthé Bédtbotfum Mifedion mdthhygamgegativeal o,
al kyl oxy, aI phenyl optionally substituted with al kyl oxy; preferably
hydr ogen or 8’ Wore preferably hydrogen; 25 r is equal to 1 or 2; in
particul ar 1; R7 is hydrogen. An eighteenth interesting enbodinment is the

use of a COWDQW%.t$hrJt9{té¥b§ Mdﬂenﬁk%ug@Bfﬁ%ﬁdﬁhaE’Pmngﬁggﬁg% ture of

menti oned herei nbetore as i nperestin f'or .the
a nedi cantht 9TGnY sehereundherselas mentigne W@Wf%ﬁ%ﬂ‘iqﬁsﬂnéﬁ‘am%%ﬁ‘ttfp%e and/ or

a gram negat ;Mf@mb‘aﬁ&r@bﬂlmedﬁmﬂérﬂ%ﬂﬁ@tr&ﬂneﬁt@fﬁ%hd:t&%l e:ﬁbawn][vﬁﬁtem thet he use of
her of nbef or o SRS Pt Uen i Bhe 16k BHAMIBEBpY 3 568 pog Bacliln, °"e¢
PCT/ EP2006/ O635@8iculat 7 grammpodsitivelhacetgim pprafeciblyeariéihé <10 pl/nhemone @eﬂferdﬂy aof an
infection w tfp.a-gnamPas e, Value being determined as described hereinafter.
15

Preferably, in the compounds of formula (Ia) and (Ib) or any subgroup thereof as

mentioned hereinbefore as interesting embodiment, the term “alkyl” represents

Cisalkyl, more preferably C; salkyl.

20  Preferred compounds are selected from the following :




bacterium A twentieth interesting enbodinent is the use of the conpounds of
formula (la) or (Ib) 5 or any subgroup thereof as nentioned herei nbefore as
i nteresting enbodi nent for the manufacture of a nedicanent for the
treatment of an infection with a gramnegative bacterium A twenty first

i nteresti MOWF8H*Hent is the use of a ﬁgnpound of f or MGTEPLISPEIH3 (1 b) 10
or any subgroup thereof as nentioned hél€i nbefore as interesting enbodi nent
for the manufacture of a nedicanent for the treatnent of a bacteria]

i nfection wherein the conpound of fornula (la) or (Ib) has a ICo < 15 I/ m
agai nst at peast—onebgsterrum— T particutar—a grat stttve—bacetr+om
preferablyfa I C90 < 10 m, nmore prefenably a |C§ 5¢9gl/mM; the | @90
descri bed hereilnafter. 15 %®reterably, in the

val ue being det er m nec

conmpounds df f su ment i oned

her ei nbef orebr; 2 epoedyment , 1 e KEN

d 4al kyl , nore ) Ky ™ ef ey | ected from
the foll ow : N € N Br A\
OH NC N\ 6/ 063553 Br OHN O

I\ \ 1/ NG "B NU NUOg v VO H

’




Br OH- Br OHN N\ \ V' I / NO/ NH Br OHBr CHN N NBr OHHOH Br \
\ NNO I/ NO WO 2007/000435 PCT/ EP2006/063553 -19 C1L / I \ OHH Br NI
Br OHNND \ I / Br OHN Br\'\ HNNONi I / \' OHO\ \ a

phar maceut iw@héogoeasept abl e aci d or base addition salt tHravEreéos/068553
stereochemically isoneric formthereof -1% tautoneric formthereof or a
N-oxide formthereof. Especially preferred conpounds are conpound 17, 24,
25, 23, 20, 22, 18, 21, 19, 44, 5 50, 48, 47, 51, 163, 164, 70, 107, 103,
53, 159, 75, 74, 173, 158, 72, 82 and 83 especially conpounds 163 164,
70, 107, 103, 53, 159, 74, 173, 158, 12, 82 and 83§l (see the Tables
her ei nbel ow)|, cal ly accept abl S

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

Especially preferred compounds are compound 17, 24, 25, 23, 20, 22, 18, 21, 19, 44,
5 50,48,47, 51,163, 164, 70, 107, 103, 53, 159, 75, 74, 173, 158, 72, 82 and 83,

especially compounds 163, 164, 70, 107, 103, 53, 159, 75, 74, 173, 158, 72, 82 and 83,
(see the Tables hereinbelow), a pharmaceutically acceptable acid or base addition salt
thereof, a stereochemically isomeric form thereof, a tautomeric form thereof or a N-
oxide form thereof,

10
The present invention also relates to any one compound out of Tables 1 to 8
hereinbelow.

The present invention also relates to a compound selected from :



thereof, a stereochemcally isoneric formthereof, a tautoneric formthereof
or a N oxide formthereof. 10 The present invention also relates to any one
conpound out of Tables 1 to 8 hereinpelow The present invention also
relates to_a conpound sel ected from: WO 2007/000435 PCT/ EP2006/ 063553 - 20-
I BRI\ \ CHOMOFYOLSZ \ 7 NX B8 R R BZ X Physi cal dBEHERqEH/063553
stereocheinistry HOCH3 0 (B) 6-Br H'@(At) 6-Br HO (A2) 6-Br HO (B2
6-Br HS (B) 6-Br OCH3 0 (A) 6-Br OCH3 0 (B) 5-Br OCH3 0 (B) 7-Br OCH3 O
(B) 6-Br Br 0 (A) HOCH3 0 (A 6-f2-fiuanyl] HO (A 6-[2-fiiranyl] HO
(B)

R! R? X Physical data

and stereochemisiry

H OCH; 0 (B)
6-Br H 0 (A1)
6-Br H o (A2)
6-Br H 0 (B2)
6-Br | H 8 (B)
6-Br OCH; 0 (A)
6-Br OCH; o B
5-Br OCH;, 0 (B)
7-Br OCH; 0 (B)
6-Br Br 0 (A)
H OCH, 0 (A)
| 6l2-furanyl] | H 0 @
6{2fwmy] | H | O ®
6-Br Br 0] (B)
6-Br H o (BI)
6-phenyl H 0] (A)
6-phenyl H O (B)
5-Br OCHj, 0 (A)
6Br | H | S #)
7-Br OCH; 0 (A)
H H o (A)
H H o (B)
7-Br | H 0 (B)
7-Br | H o] (A)
5-Br H O (A)
5-Br H 0 (B)




6-Br Br 0 (B) 6-Br HO (Bl1) 6-phenyl HO (A) 6-phenyl HO (B) 5-Br OCH3 O
(A 6-Br HS (A 7-Br CH3 0 (A HHO (A HHO(B) 7-Br HO (B) 7-8Br
HO (A 5-Br HO(A 5-Br HO WO 2007/000435 PCT/ EP2006/ 063553 -21 R\3
OH 6l 2 3viB2020éba1 | a 3 55 RR R2R X Physicalpcdatraoossesssy nmel ting
points and stereochemistry 6-Br HHS ((B- 6-Br HH S (A [3-pyridinyl) H
HO (A [3-pyridinyl]] HH O (B) 6-Br 3-F 5-F 0 (A

R R? R* | X | Physical data
salt/melting points and
stereochemistry

6-Br H H S (B)
. 6Br | H | H |'S | (A)
G-[3-pyridinyl] | H | H | O GV
6-[3-pyridinyl]| H | H | O ®

6-Br | 3F | 5F | O (A)

6-Br 3F | 5F | O (B)

6-Br 2F | 5F | O (B)

6-Br 2F | 5F | O (A)

Ar Physical data
salt/melting points and stereochemisiry

oo "
o8, ’

3-pyridinyl (A)
3-pyridinyl (B)

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



6-Br 3-F 5-F 0 (B) 6-Br 2-F 5-FO0 (B) 6-Br 2-F 5-F0 (A OH Br NOAr 5
Ar Physical data salt/nelting points and stereochernstry 3-pyridinyl (A
3- idin 1 a pharnmaceutically acceptablge acid or base addition salt thereof,
a stereochem cal | i someric formthereof, a tautoneric formthereof or a
N-oxi de f oWRHHAPRSF . WO 2007/ 000435 P éEPZOOG/ 063553 PCEEP2RSNS3SSA| |y, the
present invention also relates to a corrc'é und sel ected from Br OH TIF Br \
\OH NOIRV V1 / NOISOHOH NBr\ Br N SNRIR a pharmaceutically
acceptabl e acid or base addition salt thereof, a tautoneric form thereof or
a N-oxide formthereof. 5 The present invention also relates to a conp ound
selected fromd OHNI / Ol '\ GHBr \ \ N Ni |I / (dia B) N

Especially, the present invention also relates to a compound selected from

I I
\S Br
=

N— N—
S SRR
0 2100
a pharmaceutically acceptable acid or base addition salt thereof, a tautomeric form
thereof or a N-oxide form thereof.

The present invention also relates to a compound selected from

(dia A)




I

2007/ 000435 PCT/ EP2006/ 063553

(B2) CLH OHOH!l B N B\ \ N/ \\ 1 /i Ni NO (B
-23Br \ \ OHNJ Br \ OHNg N O

(diab1) Br OHHHBr \ N N \

N/

Br OhvotoorofdaasN O N o

) (d
N O
/ N/ N (diaB) 1C / 1\ OHH

PCT/EP2006/063553
-23-

ia A WO
O "0

(dia A)

(dia A)

a pharmaceutically acceptable acid or base addition salt thereof, a tautomeric form

thereof or a N-oxide form thereof.,



(diaB) (diaB) O\ \ 1/ Br\ OHBr HN I / NONi I / \ (B2) (dia A
Il OHN Br OHN OV V' V' \ No I/ No I\\ (dia A (dia A a pharmaceutically
acceptabl e acid or base addition salt thereof, a tautoneric form thereof or
a N-oxide formthereof. WO 2007/000435 PCT/ EP2006/ 063553 -24 Preferably,

t he conpou¥® 2B¥770U%ul a (1s) or (Ib) is 2 particul ar diBSYRER2806/068G0r
(substantially free of the other di aste'? '0oi soner(s)). In case the conmpound
of formula (Is) or (Th) has two chiral centers this nmeans that the conpound
is aracemc mxture of the (R'S) and (S, R) enantioners or a racenc

m xture of the (R R and (S,S) 5 enantioner. Hereinafter, the racemc
m xtures of PrelErkhn thsrrerpoundofformuintiaprid) ish pesianlasdiiastomoisomedr B, Wiet her

the raceni c (ibstartislly fed sTdhCahadiRterdisdmeRs) e REQES the COmPBARI W Fortnduld S i 1 st
isolated in (Hie E% hﬁﬁl S iPar]ot otcol .él . €. or secon(g, %I .e. .B). Mor
preferably, {HE fr%g chial centers this ppais that the ggpoundsis 3 Jagemic, migturgof nt i orrer
(subst ant i althy(R,BranddB,R)reangivhers @raatendamibayre of theq B dnli€S,Spnpound of
formula (4 a) : (h?%sr{é) [ L Ak ' b he conpound
is the (B S)e'.'g'gt‘é’?"%r', S, e fg%"'% H‘é‘ﬁ%’ﬁ???@““%@?@?ﬁ%ﬁ%‘%‘% g
particul ar clisiarecisases Ard.i Warten theiragemia mixpe isfindicated 824 ot dlepeads t he
enanti oner igh vwhtdice ati€frsBRoRed in ﬁa&sr&hésjsq{mt@@ol ERAIE? sQBndiRL B Mole 1S
i solated first, or. second |nd';ﬂl}z. S a33| Z[Ibgrot ocol . 15 The conpounds of
formula (I s)Pf%fF’aE"leﬁ’GGQWPB‘H’ O Gy isapartisulan gnanlipmets  descri bed i n
WO 2004/ 0114sbstantiliyrfréesf itheonligy@nattiothelr Bi casdthe cahpaded formula (1a) or
10 (Ib) has two chiral centers this means that the compound is the (R,S), (S,R), (R,R) or
(8,S) enantiomer. Hereinafter, said particular enantiomers are indicated as A1, A2, Bl
or B2. Whether the enantiomer is indicated as A1, A2, B1 or B2 depends on whether it

is isolated first or second in the synthesis protocol.

15 The compounds of formula (Ia) or (Ib) can be prepared according to the methods
described in WO 2004/011436, which is incorporated herein by reference.
In general, the compounds according to the invention can be prepared by a succession
of steps, each of which is known to the skilled person.

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

Scheme la
25
(R,
0
N Ra\]J/\/(CHz){ " (1a)
NS )
R
(I ()

using n-BulLi in the presence of a suitable solvent, such as for example tetrahydrofuran,

and a suitable base, such as for example diisopropy! amine, wherein all variables are

defined as in formula (Ia). Stirring may enhance the rate of the reaction. The reaction
30  may conveniently be carried out at a temperature ranging between 20 and -70°C.



In general, the conpounds according to the invention can be prepared by a
succession of steps, each of which is known to the skilled person. 20 In
particul ar, the conpounds according to fornmula (la) can be prepared by
reacti ng anyohaes0asxdi ate conpound of forrmula (I1) w th paDI/EPR200GI06D88H at e
conpound of formula (111) according to-2fe followi ng reaction schene (1 a)
Schenme la 25 (R)PR/(R6)r RB (CH2)g + - (la) N21 / Nsb RR (I1I)
(I'1l) using n-BuLi in the presence of a suitable solvent, such as for
exanpl e tetrahydrofiuan, and a suitable base, such as for exanple
di i sopropyl arfergme Yéaefict proéddurevian iba hbedo syrtthesize ntaratkdiates iofl fdrmuln(-8). (| s) .
Stirring may enhance the rate of the reaction. The reaction 30 may
conveniently be carried out at a tenperature rangi ng between -20 and -70C.
WD 2007/ 0004 onReuhdRITonm06J8)5an alsd be Prepared aecording to the followingreactiosan be
used to synt ey ntermedi ates of fornula (1-b). Conpounds of formula
(la) can also be prepared according to the follow ng reaction schene Ib: 5
Scheme |b¥R5), (R3) HN5 R | (R)pSeemelbp R7 H\\ \ H(CH2\/ ' \\ \
(CHA NRARS R3 CO Hz R @HR2 NR2 (IV) (la) wherein @)% variables are as
defined herei nabove. In schenme |b, an internediate of _formula (IV) wherein

qgis 0, 1or 2, is rea wth a prim or secondar ne
HNC
R, R® R
(CH) > (CHzQ/\/NR‘R5
CO, H;
N g2 N" “r?
(V) (la)

wherein all variables are as defined hereinabove. In scheme 1b, an intermediate of
formula (TV) wherein q is 0, 1 or 2, is reacted with a primary or secondary amine
HNR'R® in the presence of a suitable catalyst, such as for example Rh(cod);BF4,

10 optionally in the presence of a second catalyst (for the reduction), such as for example
Ir(cod);BF,, in the presence of a suitable ligand, such as for example Xantphos, in a
suitable solvent, such as for example tetrahydrofuran and an alcohol, e.g. methanol, in
the presence of CO and H; (under pressure) at e¢levated temperature. This reaction is
preferably done for intermediates of formula (TV) wherein q is 1.

g st

15
Compounds of formula (Ia) can also be prepared according to the following reaction
scheme lc:
Scheme lc

(R%),

(V) (1a)
20 wherein all variables are as defined hereinabove. In scheme lc, an intermediate of
formula (V) wherein W represents a suitable leaving group, such as for example halo,
e.g. chloro or bromo, is reacted with a suitable primary or secondary amine HNR'R®,

The same reaction procedure can be used to synthesize intermediates of formula (I-b).



HNRARS in the presence of a suitable catalyst, such as for exanple

Rh(cod) 2BF4, 10 optionally in the presence of a second catalyst (for the
reduction), such as for exanple |Ir(cod)2BF4, in the presence of a suitable
|l i gand, such as for exanple Xantphos, in a suitable solvent, such as for
exanpl e t eMOHYHYB438r an and an al cohol, ,e.g. nethanol, P@I/Erieesqmssssence of
CO and H2 (under pressure) at el evated tzérrperature Th| S reaction is
preferably done for internediates of fornula (1V) wherein q is 1. 15
Compounds of fornula (la) can also be prepared according to the follow ng
reaction schene 1 c: Schene |c (8)r ~6h (R)PR7 OH(R)a R7T H&"' (CH2)q
\WW (CH2\ R4 N R3IwW/ N2R3 R R2R (V) (la) 20 wherein all vari abl es

are as defi nThe 1a6iRy MARSMR and theSHBANE t la (V)
wherein W2 re‘#or ese‘]?;zt a sﬁla?afohlee Ieaﬁ:drtlﬁc(%]g:;g&@ﬁgﬁmlﬂlp Bglg%ﬂ hal o,

e.g. chloro SYTRPUATShatate cither corpmeteiatly gvai may Plpfﬁﬂﬁﬂﬂd@ﬁc%‘é@&ﬁdary am ne
HNRARS.  Thecawergionalaesdtion prycedieci ifenera kxktﬁnﬂ&i&l&bérﬂ FoFRkfiRgleze | ntermedi at es

of formula 0 063 26, The starting

mat eri al s anfgtﬁed1¥§%c§9ﬁe#&98 #%gm@ﬁﬁgg @]? B9 %{egqrﬂ ‘i.‘ihs 1Pie ar e
conpounds t hilowing redetineschei@X ci al | y avail able or may be pr epar ed
according to conventional reaction pg yres generally known in the art.

For exanple, 5 internedi ate conmpounds O mula (li-a) to (I1-d) nmay be
prepared accordi n to the follow ng reactlon scherre (2): Schenme 2 (RI)p

(Ra) (RA)P NH2 c| \ /SHRak(RHo \
Of\/ﬁ\ QJ\A@(R

R")

Re
\ ( 1 {b)
2 /

O—C,.salkyl O-Cy.galkyl

{li-a) c.z)'e’;\l/l/ﬁ

R (R“), R} (R%), o3
Seartioees
- / {d)
e 5.C galkyl (c-4)
R'), | Rt
(I1-b) ¢ R
l\\ Y172
- = P
N 28
N{R“)akl)
{ll-¢)

R’ R,
SeQu
(il

wherein all variables are defined as in formula (Ia). Reaction scheme (2) comprises

10  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

15  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



(R)p (Rai (b) (R \\ \ 1'/~/J111 (o-1) B, (Reh / ¢ v O C--al kyl /\
4C, 6alkyl N O (Fz)/ (R 11(Rah (R (Rah (0-3) / / (d) / N/ S-C 6alkyl H
4 (11-b) (R)P (RB). tx)c~ N(R XakyD (llc) (R | / Z (Ra), N Rsb (I1-d)

wher ei n al Iwgaidaelses are defined as in fornmula (la). Raratimoospeirere (2)
conprises 1o step (a) in which an approfff4i ately substituted aniline is

reacted with an appropriate acylchloride such as 3-phenyl propi onyl
chl oride, 3-fluorobenzenepropionyl chloride or p-chlorobenzenepropionyl
chloride, in the presence of a suitable base, such as triethylamne and a

sui tabl e reacdfiNpN- d1ﬂ%§lf&ﬁlaﬁﬁd€ (Vlﬁhh@i'ér ﬂ%admbhﬂ;}mm ehdwed lssﬁc,@ﬁm@ﬁjﬁyl ene
di chl oride. The reaction %‘H/ be carried out h) gFerature 15
rangi ng betwe TFWH?WQ? Yt 2t 3 IEPpeTeLTe FADSING °'€t"eﬁ’é oMyt o
the adduct obinpérame: ind remﬁpte(np&rame rieaaiercktepi (cH ) Hupegfio RYigraup) whéreia ( POClB)
in the prese
of N, Nl et hy T 8 RSARAEle hyrheakybSy RleEh R cRaian by reding he g
cyclization). comgnd etteinedin stepy(blwit éhCosalky) llb@c peeserice of a suitable Salvmtnper ature
rangi ng bet weg Ph Mﬂxﬁ?f@ﬁbatl%ﬁq?”ﬁ)er iRfeledidte BRRpGInE Btairled ifstBSE) Step
(c-1), a speci wher ei'n
can also be converted into an intermediate compound wherein R? is for example a
C.alkylthio radical by reaction with S=C(NH,); in the presence of a suitable solvent,
such as for example an alcohol, e.g. ethanol (step (c-2)) followed by reaction with
10 Cisalkyl-I in the presence of a suitable base, such as for example K,CO; and a suitable
solvent, such as for example 2-propanone. The intermediate compound obtained in
step (b) can also be converted into an intermediate compound wherein R?is
N(R*)(alkyl) wherein R? is hydrogen or alky, by reaction with a suitable salt of
NH(R*)(alkyl) in the presence of a suitable base, such as for example potassium
15  carbonate, and a suitable solvent, such as for example acetonitrile (step (c-3)). The
intermediate compound obtained in step (b) can also be converted into an intermediate
compound wherein R” is alkyloxyalkyloxy optionally substituted with alkyloxy, said R’
being represented by R*®, by reaction with alkyloxyalkylOH optionally substituted with
alkyloxy in the presence of NaH and a suitable solvent, such as for example
20  tetrahydrofuran {step (c-4)).

Intermediate compounds according to formula (II-¢) may be prepared according to the
following reaction scheme (3), wherein in a first step (a) a substituted indole-2,3-dione
is reacted with a substituted 3-phenylpropionaldehyde in the presence of a suitable base

25  such as sodium hydroxide (Pfitzinger reaction), after which the carboxylic acid
compound in a next step (b) is decarboxylated at high temperature in the presence of a
suitable reaction-inert solvent such as diphenylether.

Scheme 3
30



R2 is for exanple a Cl.6al kyl oxy radical is introduced by reacting the
internmediate 5 conpound obtained in step (b) with "O Cl. 6al kyl in the
presence of a suitable solvent, such as for exanple HO G sal kyl. The

i nternmedi at e conpound obtained in step (b) can also be converted into an

i nter medi aV@ 22GMPUIHd wherein R2 is for .exanple a Ci - ROKER0M6063553di cal by
reaction with S=SC(NH2)2 in the presence‘2 T a suitable solvent, such as for
exanpl e an al cohol, e.g. ethanol (step (c-2)) followed by reaction with 1o
Cl -6al kyl-1 in the presence of a suitable base, such as for exanple K2C03
and a suitablg sol vent, such as for exanple 2-propangne..The internedi ate

conpound obt@{:ed in step ((Sé\)r@can al s be convefR'pd | an inter®Bdiate
r I

conmpound whergin RHis NR2
reaction with
sui tabl e bas
sol vent, such exanpl e onitrile (step (c- NThe i h¥ernedi ate
conmpound obtained i step (b) can also be converted into 4n internediate
conmpound wherein R27is al kyl oxyal kyl oxy optionally substi ukﬁd W th

al kyl oxy, said R2 being represented by R2b, by reaction Wit

al kyl oxyal kyl OH optionally substituted with alk{dbxy in
and a suitable solvent, such as for exanple 20 telr

I nt er redi at e conpounds according to fornula (He)
to the follow ng reaction schene (3), wherein in
substituted indole-2,3-dione is reacted with a su
3- phenyl pr opi onal dehyde in the presence of a suitable base 25 such as

sodi um hydroxi de (Pfitzinger reaction), after which the carboxylic acid
conmpound in a next step (b) is decarboxylated at high téﬂﬁ%rature in the
presence of a suitable reaction-inert solvent such as di phenyl ether. Schenme

3 30 VO ZOC}Z{S%(\)H ex%ﬁha@?ﬂh%@gr%g%g gx?dsxg%he foﬁgwmg(rggctiogs, il'-'ne\nr:zl\ctigl gyrbc)ductg RIP (Re)r
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

cdr oat; anfl a_bkuitable

5 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
particular preparative chromatography, such as preparative HPLC, chiral
chromatography. Individual diastereoisomers or individual enantiomers can also be
obtained by Supercritical Fluid Chromatography (SFC).

10
The intermediate compounds of formula (IIT) 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 (IIT) may be prepared according to the following reaction scheme (4):

i5 Scheme 4

B, C'\ﬁ/\/(CHz?{C] (L Rkﬁ/\/(%&‘ L Ra\ﬂ/\/(CHz){ o
Cl N;;S
(1)

Reaction scheme (4) comprises step (a) in which R®, for instance an appropriately

substituted Ar, in particular an appropriately substituted phenyl or naphthyl, is reacted
20 by Friedel-Craft reaction with an appropriate acylchloride such as 5-chlorovaleryl

chloride or 4-chlorobutyry! chioride, in the presence of a suitable Lewis acid, such as

for example AICls, FeCly, SnCl, TiCls or ZnCh and a suitable reaction-inert solvent,

such as methylene chloride or ethylene dichloride. The reaction may conveniently be



N (lIl-e) It is evident that in the foregoing and in the follow ng
reactions, the reaction products nmay be isolated fromthe reaction nedi um
and, if necessary, further purified according to nethodol ogies generally
known in the art, such as extraction, crystallization and 5 chromat ography.
It is furthep@ipelamd that reaction products that exist pgr/EmGG/HO6335M0 One
enantioneric form namy be isolated from-2heir m xture by known techni ques,
in particular preparative chromatography, such as preparative |-1PLC,
chiral chromat ography. |ndividual diastereoisonmers or individual
enantiomers can al so be obtained by Supercritical Fluid Chronatography

(SFQ) . 10 Theca}ﬁhfd%m@ 18 BersAFIYANGAS b&ivedrfob témpérhtirle MBI BAPSEErd hat are
ei t her rci altle% ab) e or W E t}%ﬁ{l % accor.di to conventi onal
react i on B&dG¥ epgéh@}%mmsmm s} ce édrrewa fredi at e
conpounds of cotpoind ebtdihdd h stepya)owitpd prairgdr seond:ly mgntedmnmsfmt}ieow ng

Lo (b Pepgfa siathd soff i Wetfys iPodimple s st veee 'y

conpri ses st equck &) for exampleK2FR;. for i nstance an appropriately substituted
Ar, in particular an appropriately substituted phenyl or naphthyl, is
reacted 20 by Friedel-Craft reaction with an appropriate acyl chloride such
as 5- chl or oval rijtermagiate corapeundyof JHW]%HWWWPIS@EFBF@WaF"??r’%/‘H%t ®sence of
a suitabl e Lepiiswin |r§§,ct1§;us£heﬁ@(5)’ or exanple A1C13i FeCl3, SnC)a, TiCL or
ZnCl 2 and a suitable reaction-inert soééent ; such as nethyl ene chloride or
et hyl ene dichloride. The reacti o, may iently q WO 2007/ 000435

PCT/ EP2006/ 063558 - 29~ agidHed olif_at W@ﬁzwe—r—aﬂg' L bet weeny,r oom
tenperature af fl1tix ténperatiure. In“4 next shgp (b) an ami o growp

(-NR4R5) is introfuced l()l% reacting the internediate
©

10 iy
Reaction scheme (5) comprises step (a) in which R*-C(=0)-H, for instance an
appropriately substituted Ar carboxaldehyde, more in particular an appropriately
substituted phenyl or naphthyl carboxaldehyde, is reacted with an appropriate
intermediate compound of formula (TV) such as for example 1-bromo-4-chlorobutane,

15  in the presence of Grignard reagent and a suitable solvent, such as for example diethyl
ether, tetrahydrofuran. The reaction may conveniently be carried out at a low
temperature for instance 5°C. In a next step {b) an oxidation is performed in the
presence of Jones’reagent in a suitable solvent, such as for example acetone. In a next
step (c), an amino group (-NR4Rs) is introduced by reacting the intermediate compound

20  obtained in step (b) with a primary or secondary amine HNR4Rs in the presence of a
suitable solvent, such as for example acetonitrile, and a suitable base, such as for
example KCO;.

The intermediate compounds of formula (IIT) may also be prepared according to the
25  following reaction Scheme (6) :
Scheme 6

(b
R:\ﬁ/OH (@) Rs\j(_)[,N\Z - Rs\ﬁ/\/(CHzlq\ (e R3\ﬂ/\/(CH2&
—_— Cl

(I
Reaction scheme (6) comprises step (a) in which for instance a suitable acid is reacted

~R
e

R



conpound obtained in step (a) with a primary or secondary am ne HNRARS in
the presence of a suitable solvent, such as for exanple acetonitrile, and a
sui tabl e base, 5 such as for exanple K2C03. The internedi ate conpounds of
formula (11) may al so be prepared according to the foll ow ng reaction
Schene (5)WO2@¢heMss 5 (CH2~ (a) on (b) O R3 + R3, , ~ PETEH2006/063553R Vy
~~(CH~ HA \Cd d (IV) I (c¢) R3_IVfI'30~(CI—|2\ H~ Ry R5 10 (I1I1)
Reaction schene (5) conprises step (a) in which R3-C(=0)-H, for instance an
appropriately substituted Ar carboxal dehyde, nore in particular an
appropriately substituted phenyl or naphthyl carboxal dehyde, is reacted
with an apprvdﬂrNHt@h)ﬂO@}éj)rﬁemb@tmermonﬁb,mhwrbdnyﬂcbinﬁdWIe(anﬂ)a sgitatile as f or
exanple | - (NWel P TE ent and
a suitable s Em’ns/%ICH g’ﬁ @%?Héégn{ﬂqaﬁ%&s‘%ﬁﬁ%gﬁﬁm‘“ﬁ etraﬁga&g uran. The
reaction mays ©asHeLHit ﬁtsm;a biscGrignard teagess e-af-chiorabutyl magassium brogildegn i nst ance

?C In a ne)t{ue L&E@ﬂce(&‘)at ghitalfle ‘s(ﬂ?érit,%ﬁcﬂ ) fﬁﬁéﬁaﬁijﬂ@t@tﬁﬁi{dﬁdﬁam phﬁfﬁd&@ @te1|§>f t
ones' reage in a suita as . ex acet one n a nex
step (c¢),” g )afi B! b((m*%)m dg“?‘ﬁt YJS’EF@BﬁthFgﬁ?ﬁtﬁ PRARE 1t e medi at e
conpound 20 obhﬂmdmestep (b) stithpa firimaryvot decendaryi my%ﬁemhdgmyememﬁe HNRARS in
Lhe Pl esenc Sufdbidharith S & (5Ll 4o SEIERA A BRI sBOFkBL 11| e and @

sui t abl e base, nte compounds  of
formula (11 Ie)(amplyKaC% be prepared accor di ng to the 25 follow ng reaction
Schene (6) : Schenme 6 (a) (b) ROH o RKf[, R (CH2)q (O - R3Il "(CH2)q
10 Intermediates of formula (TV) may be prepared according to the following reaction
scheme 7:
Scheme 7

R%

o]

(R _ (a)
\'\ e —
I + 0

(b)

W)

Reaction scheme 7 comprises the step of reacting an appropriately substituted quinoline
15  wherein W, represents a suitable leaving group, such as for example halo, e.g. bromo,

with an appropriately substituted deoxybenzoin in the presence of a suitable catalyst,

such as for example palladium diacetate, a suitable ligand, such as for example

X-PHOS, a suitable base, such as for example cesium carbonate, a suitable solvent,

such as for example xylene, under N» flow. In a next step (b), the product obtained in
20  step (a) is reacted with a suitable Grignard reagens (e.g. CH;=CH-(CH,)-Mg-Br, such



\' _\d ~I/ ~"R R5 (lll) Reaction scheme (6) conprises step (a) in which
for instance a suitable acid is reacted WO 2007/ 000435 PCT/ EP2006/ 063553
-30 with NH(CH3) (OCH3) in the presence of 1,1'-carbonyldiimdazole and a

sui tabl e sgbv¥@PeosssiCh as for exanpl e Cl42C12. In a nexicTair®me/bdsss t he
product obtained in step (a) is reacted3ith a suitable Gignard reagens
e.g. 4-chlorobutyl magnesium bromde in the presence of a suitable solvent,
such as for exanple tetrahydrofuran. In a next step 5 (c), an am no group
(-NR4R5) is introduced by reacting the internedi ate conpound obtained in
step (b) W t hysFoixbipleXall9fmapREMRN Bfomiddlime stitdReBalvemt, ek a@fcﬁ%ﬁﬂﬁﬁﬁe of a

sui tabl e sol vent, suych aS for exanple acetonitrile, and a suitable base,
such as for C03. 10 Intermediates of forrmula (I1V) nay be prepared
according to the followi ng reaction schene 7: Scheme 7 (Rek ~ ek r (RY)p R

N (1) Rl () 3 ocfboprll cpdiitlp o ER e SEERE, | 1, i)

substituted oghemd 8:ne 15 wherein W represents a suitable |eaving group,
such as for ee@)rrpl e Ralo, e.g. R{GP”D’
p s

‘/ Bl (CHy) V)
+ B~ 9 —_—

(V)

()
In reaction scheme 8, an intermediate of formula (1) is reacted with an intermediate of
formula (VT), for its syntheisi reference is made to schemes 4, 5 and 6, in the presence
of n-BulLi in a suitable solvent, such as for example tetrahydrofuran, and a suitable

10 base, such as for example diisopropyl amine. Stirring may enhance the rate of the
reaction. The reaction may conveniently be carried out at a temperature ranging
between —20 and —70°C.

The present invention also relates to a compound of formula (V)
(R

15 V)
wherein W, represents a suitable leaving group, such as for example halo, ¢.g. bromo
or chloro, and Rl, Rz, Rs, R6, R7, q, p and r are as defined for the compounds of formula

(Ta).

20 Alternatively, the present invention also relates to a compound of formuia (VII)



wi th an appropriately substituted deoxybenzoin in the presence of a suitable
catal yst, such as for exanple palladiumdiacetate, a suitable |igand, such
as for exanple X-PROS, a suitable base, such as for exanple cesium
carbonate, a suitable solvent, such as for exanple xylene, under N2 fl ow
In a next ¥OZBO(MY435¢ he product obtained.in 20 step (a)PGRERWBEIGHEIIW th a
suitable Gignard reagens (e.g. CHZ:CI—I-'S%J—Q)y Mg- Br, such WD 2007/ 000435
PCT/ EP2006/ 063553 -31 as for exanple allyl magnesi um brom de, in a suitable
solvent, such as for exanple tetrahydrofuran. Internediates of fornula (V)
may be prepared according the followng reaction 5 schene 8 (R p R7
(RO)r \\' 1 / + R3 (CH2)q M N2/ we (rr)y (1v) In reaction schene 8, an

i ntermedi ate of formula ) is reacted with an internediate of fornula
(M), for its syntheisil r'’eference is made to schenes 4, 5 and 6, in the
presence of n-BulLi iR itable solvent, such as for exanple

t et rahydr of uRdm, and sti pgbl e 10 base, such as for exanple diisopropyl
amne. Stirring e #&Hgq of the reaction. The reaction may
conveniently be| oui at a terﬁwazr ature ranging between -20 and -70C.
The present inv soRrelates to a conpound of formula (V) (R1)D R7 \\
OH (CH2)g W N R3 &g R’5 (V) wherein W2 represents a suitable |eaving
group, such as for eRfanple halo, e.g. bromo or chloro, and R, R2, R3, RS,
R7, q, p and r are as d@fli)ned for the conpounds of fornula (la). 20

Alternatively, the present invention also relates to a _conpound of formula
(VI 1) herein W; represents a suitable leaving group, such as for example halo, e.g. bromo
ot chloro, and R', R?, R%, R”, R®, R’, q, p and r are as defined for the compounds of
5 formula (Ib).

The compounds of formula (Ia) or (Ib) can also be converted into each other following
art-known functional group transformation reactions, comprising those described
hereinafter.

10  For instance, compounds of formula (Ia) or (Ib) wherein R' is halo, in particular bromo,
can be converted into a compound of formula (Ia) or (Ib) wherein R' is hydrogen, by
reaction with HCOONHj in the presence of a suitable catalyst such as for example
palladium on charcoal, and in the presence of a suitable solvent, such as for example an
alcohol, e.g. methanol,

15
Compounds of formula (Ia) or (ib) wherein R or RS represents halo, in particular
bromo, can be converted into a compound of formula ([a) or (Ib) wherein R’ or R®
represents Ar or Het, by reaction with Ar-B(OH), respectively Het-B(OH); in the
presence of Pd(PPhs)s or Pd(PPh3)4Cl,, a suitable base, such as for example K2CO; or

20 NayCOs, and a suitable solvent, such as for example 1,2-dimethoxyethane or an
alcohol, e.g. methanol.

Compounds of formula (Ta) or (Ib) wherein R' represents halo, in particular bromo, can
also be converted into a compound of formula (Ia) or (Ib) wherein R' represents Het,

)
!

~ B\ .
25 by reaction with Het™ 0" in the presence of Pd(PPhs),, a suitable base, such as for
example K,COs, and a suitable solvent, such as for example 1,2-dimethoxyethane or an
alcohol, ¢.g. methanol.



WO 2007/ 000435 PCTI EP20061063553 -32- (FIs~ (R)a Rr OH \ (CH2) R3 w2 N
Ra Rs (VII) wherein W2 represents a suitable |eaving group, such as for
exanple halo, e.g. brono or chloro, and R, R3, R6, R7, R8, RO, q, p and r

are as def iypgdoh@so4ihe conpounds of 5 fornula (1b). The pgaygrasvdssssd fornul a
(la) or (Ib) can also be converted into-8&ch other followi ng art-known
functional group transformation reactions, conprising those descri bed

herei nafter. 10 For instance, conpounds of formula (la) or (Ib) wherein R
is halo, in particular bronb, can be converted into a conmpound of fornula

(la) or (I ?) @m;roﬁhdhl cﬁ'foﬂnﬁlhih &Y ®q ﬂﬂﬁvhﬁﬁém Rbia%hroorﬁlpmﬂomakim 64h d1sd Hﬁhe 5
D e praobianed i o eSS B s o eeriof Sk Ak o o Caféﬁﬁﬁl
e.g. net han(r)lldméﬁyﬁﬁrmamldmﬁa thd présencaid fn-Bl)and b siitable sohent suchfis far i of
represents und o
folrorml a (la) aéo?mﬂ B‘j‘%‘gﬂro g##{? eQé %e‘?%g? gsenéy%,&{ogﬁ&%e{lﬁ ﬁog]ﬁé‘%c I on

Wi t h Ar - B(50L 0f formadsp@da)tar (b)) yvhmmlB‘(l »fOH bhmactpnne\glélna;smblewiipmﬁs) 4 or

Pd( PPh3) 4C12, g@nﬁéﬂcﬁ%ﬁhﬁ- RFHSle Namhaﬁ@mftﬁé prEREPLE, SHEDE et bubR B, and a
sui tabl e solv such as tor a
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10 compound of formula (Ia) or (Ib) wherin R* is hydrogen, by reaction with 1-chloroethy]
chloroformate in a suitable solvent, such as for example 1,2-dichloroethane.

In general, bacterial pathogens may be classified as either gram-positive or gram-
negative pathogens. Antibiotic compounds with activity against both gram-positive

15  and gram-negative pathogens are generally regarded as having a broad spectrum of
activity. The compounds of the present invention are regarded as active against gram-
positive and/or gram-negative bacterial pathogens. In particular, the present
compounds are active against at least one gram-positive bacterium, preferably against
several gram-positive bacteria, more preferably against one or more gram-positive

20  bacteria and/or one or mote gram-negative bacteria.

The present compounds have bactericidal or bacteriostatic activity.

Examples of gram-positive and gram-negative aerobic and anaerobic bacteria, include

25 Staphylococci, for example S. aureus; Enterococci, for example E. faecalis;
Streptococcti, for example S. preumoniae, S. mutans, S. pyogens; Bacilli, for example
Bacillus subtilis; Listeria, for example Listeria monocytogenes; Haemophilus, for
example H. influenza; Moraxella, for example M. catarrhalis; Pseuadomonas, for
example Pseudomonas aeruginosa; and Escherichia, for example E. coli.

30  Gram-positive pathogens, for example Staphylococci, Enterococci and Streptococci are
particularly important because of the development of resistant strains which are both
difficult to treat and difficult to eradicate from for example a hospital environment once
established. Examples of such strains are methicillin resistant Staphylococcus aureus
(MRSA), methicillin resistant coagulase negative staphylococci (MRCNS), penicillin

35  resistant Streptococcus pneumoniae and multiple resistant Enterococcus faecium.
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Whenever used hereinbefore or hereinafter, that the compounds can treat a bacterial

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

25
The exact dosage and frequency of administration of the present compounds depends
on the particular compound of formula (Ia) or (Ib) used, the particular condition being
treated, the severity of the condition being treated, the age, weight, gender, diet, time of
administration and general physical condition of the particular patient, the mode of

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

35
The compound of the present invention may be administered in a pharmaceutically
acceptable form optionally in a pharmaceutically acceptable carrier. The compounds
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Given the fact that the compounds of formula (Ia) or (Ib) are active against bacterial
infections, the present compounds may be combined with other antibacterial agents in
20  order to effectively combat bacterial infections.

Therefore, the present invention also relates to a combination of (a) 2 compound of
formula (Ia) or (Ib), and (b) one or more other antibacterial agents provided that the one
or more other antibacterial agents are other than antimycobacterial agents.

25
The present invention also relates to a combination of (a) a compound of formula (Ia)
or (Ib), and (b) one or more other antibacterial agents provided that the one or more
other antibacterial agents are other than antimycobacterial agents, for use as a
medicine.

30

A pharmaceutical composition comprising a pharmaceutically acceptable carrier and,

as active ingredient, a therapeutically effective amount of (a) a compound of formula

(Ia) or (Ib), and (b) one or more other antibacterial agents provided that the one or more

other antibacterial agents are other than antimycobacterial agents, is also comprised by
35  the present invention.
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ant i nycobactBachusk ofitheirtegse in administration, tablets and capsules represent the most
advantageous oral unit dosage forms in which case solid pharmaceutical carriers are
20  obviously employed. For parenteral compositions, the carrier will usually comprise
sterile water, at least in large part, though other ingredients, for example, to aid
solubility, may be included. Injectable solutions, for example, may be prepared in
which the carrier comprises saline solution, glucose solution or a mixture of saline and
glucose solution. Injectable suspensions may also be prepared in which case
25  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
use, to liquid form preparations.

Depending on the mode of administration, the pharmaceutical composition will

30  preferably comprise from 0.05 to 99 % by weight, more preferably from 0.1 to 70 % by
weight of the active ingredients, and, from 1 to 99.95 % by weight, more preferably
from 30 to 99.9 weight % of a pharmaceutically acceptable carrier, all percentages
being based on the total composition.

35  The weight to weight ratio’s of the compound of formula (Ia) or (Ib) and (b) the other
antibacterial agent(s) when given as a combination may be determined by the person
skilled in the art. Said ratio and the exact dosage and frequency of administration
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The pharmaceutical composition may additionally contain various other ingredients

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

It is especially advantageous to formulate the aforementioned pharmaceutical

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

30 scored or coated tablets), capsules, pills, powder packets, wafers, suppositories,
injectable solutions or suspensions and the like, and segregated multiples thereof.
The daily dosage of the compound according to the invention will, of course, vary with
the compound employed, the mode of administration, the treatment desired and the
bacterial disease indicated.

35
The other antibacterial agents which may be combined with the compounds of formula
(I) are antibacterial agents known in the art. The other antibacterial agents comprise



sterile water, at least in large part, though other ingredients, for
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20 hectacillin, sulbactam sodium, talampicillin hydrochloride, bacampicillin
hydrochloride, pivmecillinam, cephalexin, cefaclor, cephaloglycin, cefadroxil,
cephradine, cefroxadine, cephapirin sodium, cephalothin sodium, cephacetrile sodium,
cefsulodin sodium, cephaloridine, cefatrizine, cefoperazone sodium, cefamandole,
vefotiam hydrochloride, cefazolin sodium, ceftizoxime sodium, cefotaxime sodium,

25  cefmenoxime hydrochloride, cefuroxime, ceftriaxone sodium, ceftazidime, cefoxitin,
cefmetazole, cefotetan, latamoxef, clavulanic acid, imipenem, aztreonam, tetracycline,
chlortetracycline hydrochloride, demethylchlortetracycline, oxytetracycline,
methacycline, doxycycline, rolitetracycline, minocycline, daunorubicin hydrochioride,
doxorubicin, aclarubicin, kanamycin sulfate, bekanamycin, tobramycin, gentamycin

30  sulfate, dibekacin, amikacin, micronomicin, ribostamycin, neomycin sulfate,
paromomycin sulfate, streptomycin sulfate, dihydrostreptomycin, destomycin A,
hygromycin B, apramycin, sisomicin, netilmicin sulfate, spectinomycin hydrochloride,
astromicin sulfate, validamycin, kasugamycin, polyoxin, bilasticidin S, erythromycin,
erythromycin estolate, oleandomycin phosphate, tracetyloleandomycin, kitasamycin,

35  josamycin, spiramycin, tylosin, ivermectin, midecamycin, bleomycin sulfate,
peplomycin sulfate, gramicidin S, polymyxin B, bacitracin, colistin sulfate,
colistinmethanesulfonate sodium, enramycin, mikamycin, virginiamycin, capreomycin



sequential use in the treatnent of a bacterial infection. The pharnaceuti cal
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refers to physically discrete units suitable as unitary dosages, each unit

containing a dﬁt@@e&]@ﬁgmﬁ%vﬁwm {ahcBiyéifi deviforndh BY hesthrzardkiatin, degstin, t 0
produce the desired t

c.,effect i.n assocl.ati ththereqwred
phar maceut i c dIPEEMH nmnen 1"8‘9’ QI ¥, AnhotyEEin "Vyf‘ NAARYYIRY| et s
(including 3ficlsmycdn nmhrmngamedlincmhym s)indacgpiy tleslamycinipalmiptevder packet s,
f d the lik
\gﬁde;Zgr Z;g?é}g}d}&ﬁ oga?e aw%@%@ﬁwdéﬁgﬁﬁfﬂégﬁbmwgﬂioﬁgoundeaclzo(radl ng
to the i n\ﬁentqmmawhqmcobfchl@mmmcqlmamw mtm‘ry@n&rm@@ dtrignfesfeywein, t he node

of adm ni str agkiaR acidBicbrRRMERAmEIRS kic@MiraAnd the bacteria] disease
i ndi cated. 35 The ot her antibacterial agents which may be conbined with the

conpounds of formula (I) are antibacterial agents known in the art. The
ot her anti bacteri al agents conpri seE_&e& 't’d]@&@435 PCT/ EP2006/ 063553 - 38

anti biotics 6theGS ac&saH;n u nlatu | i ns

h ot o REds T8 R, tetein s ol R ehe sitrRSaenic
O N Uil o wmmﬁﬁmﬂy d@mmmﬁw e,
carbapenens, facahihihllsisolRAORR! ARYELY WEeignfEUIT L BhRCY ol | nes.

ant hracycl i nes; am nog nuc s es suc nucl eosi

G- nucl eosi desSecensrase Byc‘l”lﬂéouhﬂﬂhéb@f%@e tq)nhageméls@mc@mlﬁﬂdpeﬁw@@ns uch as
12- menber ed rHBgeVeR G WY ed 4 sORERO s CAY: BRGNP chahieTREPBY £ 1 NG

macr ol i des; ansany eptides such as gram cidins,
pol ynyxi ns, W&%’Pﬁ@&?ﬁk‘% gﬁ’r‘ff@’gr ulé‘ %‘@Ogﬁ& ﬁrg’? %@nﬂﬁ Wi ng | act one
| i nkages, mctdﬂ’fmcyml ns, anphonycin, capreorrym n, distamycin, enduracidins,

m Kanyci n. neeae 003l e 0e ARSI MePBHE ke BliayCi

cycl ohexi m de; cycl oserine; vario iﬁlﬂﬁ novobioci n;

gri seof ul vi n; WeetEtyr therpaspestive first fraqtiony isplated af t;mtad KA1 respectively “B1”
and the second as “A2” respectively “B2”, without further reference to the actual
stereochemical configuration. However, said “A1”, “A2” and “B1”, “B2” isomeric

20  forms can be unambiguously characterized by a person skilled in the art, using art-

known methods such as, for example, X-ray diffraction.

Hereinafter, “THF” is defined as tetrahydrofuran, “DIPE” is defined as diisopropy!
ether, “DME” is defined as 1,2-dimethoxyethane, “DMF” is defined as
25 N,N-dimethylformamide, “CDI” is defined as 1,1’-carbonyibis-/ H-imidazole.

A. Preparation of the intermediate compounds

Example A1A
a) Preparation of intermediate 1 ot

CI

To a stirred solution of Grignard reagent at 5°C, prepared from Mg turnings (0.14 mol)

30 and 1-bromo-4-chlorobutane (0.14 mol) in diethylether (150 i), was added dropwise a
solution of 2-naphthylcarboxaldehyde (0.0935 mol) in THF (150 mi). After the mixture
was stirred for 4 hours at 5°C a solution of ammonium chloride (10% aqueous) was
added slowly. The organic layer was separated, washed with brine, dried over



nonensi ns; pyrrolnitrin; fosfomycin; fusidic acid;

D- (p- hydr oxyphenyl ) gl yci ne; D-phenyl gl yci ne; enedi ynes. Specific

anti biotics which may be conbined with the present compounds of fornula 15
(la) or (Ibg are for exanple benzylpenicillin (potassium procaine,

benzat hi ney9 2038H8%y et hyl penicillin Qgﬁtassiun), pheRETERZPISIRIFSHot assi um

propicillin, carbenicillin (disodium ienyl sodi um . indanyl sodium,

sul benicillin, ticarcillin disodium nethicillin sodium oxacillin sodium
cloxacillin sodium dicloxacillin, flucloxacillin, ampicillin, mezlocillin,
pi peracillin sodium anmoxicillin, ciclacillin, 20 hectacillin, sulbactam

sodi um t al dngEnesipmispifae.dilisead, end the solvent wanevaporated. Theyrdsidehwar putidied

pi veci | 11 nagp cofithetrnsatdgraf Vet Gitica £ IR A6 hxanIBIAL XY/l ; cephr adi ne,
cef r oxadi ne, ha)DI(TIgI n s%um cepha] ot hi n éodl um cephacetr)le sodi um
cef sul odi n séam‘ﬁ‘ p Rufedraciensavere elleeted snd,te solxeny was syapqeateds digids

cef amandol e,8.2 g ef mtdrmodiaedr(@s¥ah.ori de, cefazolin sodium ceftizoxime sodi um
cef ot axi e sodi um 25 cefinenoxi ne hydrochl oride, cefuroxine, ceftriaxone
sodium Cceftazidinme, cefoxitin, cefinetazole, Sef ot et an, | atanoxef,

cl avul ani ¢ dniPkpatatiop efiimtgrmediste@onam tetracycl jjne, chlortetracycline

hydr ochl ori de, denethyl chlortetracycli ng’ Xy etra ¢, nethacycline,
doxycycline, rolitetracycline, nvnocycl unorubi ci n hydrochl ori de,
doxor ubi ci n, acl arubicin, kanamycin sul fate,™bekanamycin, tobramycin,

gent anyci n Joneslitchgent (0.0R4rebByqireparairhykissbivingi0gy efiCrD; dn 80 mi bbwstesandci n,

. ot MBI S e 55 NGy, 08 o

) ] ] rony apranycin, sisomcin,
netilmcin dufemagdiate & {L0Q]; rﬁ@ibrytacﬁtonyﬂﬁlﬁcmeﬁ:ﬂe«né}e addglongt%e tqagtien mixsiire
Ty P oGl T e A T aed it |
ki %/asany i n,di lfth"s"a%"c‘i’rﬁ?m%g’yg%ﬁ?cﬁeﬁﬁm@ Washed withy, éf‘?‘ﬁ?veﬁi (rjrgcanyci n,
bl eonyci n suhdgaestum spiéné, diigmdparsithé aileent gasddapomdicd . SieldoB.g@ofi n B,

bacitracin, . | St Lj\at e, colistinmethanesul fonate sodi um enranycin,
m kanycin, vlﬁtrgé%eﬁaé%ﬁgé)' capreonyci n WO 2007/ 000435 PCT/ EP2006/ 063553 -39
sul fate, vionycin, enviomnmycin, vanconycin, actinomycin D, neocarzinostatin,
bestatin, Q?pﬁgpg,ta{ign of MeHediste 3h asal ocid, salifonycin, anphotericin B,
nystatin, natanmycin, trichomycin, mthraget LAacomci-n, clindanycin,
clindanycin palmtate hydrochloride, f sphol i pol ;| cycl oseri ne,

peci |l ocin, griseofulvin,

A mixture of intermediate 2 (0.0308 mol) , dimethylamine hydrochloride (0.123 mol)
15  and potassium carbonate (0.154 mol) in acetonitrile (150 ml) was stirred under reflux

overnight then cooled to room temperature, poured out into water and extracted with
diethyl ether. The organic layer was extracted with HCI 1N, basified with NaOH 3N
and extracted with diethyl ether, washed with brine, dried over magnesium sulfate,
filtered, and the solvent was evaporated. Yield : 4.2 g of intermediate 3a (53%).

20
o)

on ofintermedise 3 , |
d) Preparation of intermediate 3 |\/\/\/N\

Intermediate 3b was prepared in 3 steps according to the same protocol as intermediate
3a, but starting from 1-bromo-5-chloropentane and 2-naphthylcarboxaldehyde.

e) Preparation of intermediate 3¢ 9

A mixture of intermediate 2b (0.0153 mol) (see Example A1B), N-methyl-benzylamine
25 (0.0168 mol) and potassium carbonate (0.0229 mol) in acetonitrile (30 ml) was stirred



5 chl oranpheni col, chl oranphenicol palmtate, mtonycin C, pyrrolnitrin,
fosfonycin, flisidic acid, bicozamycin, tianulin, siccanin. Experinental
part O sonme conpounds the absol ute stereochem cal configuration of the

st er eogeni owokbhiadddon aton(s) therein was not experi nerg@ltptosdbsssn ned. In
t hose cases the stereochem cally isoner#t- formwhich was first isolated is
designated as "A" and the second as "B", without further reference to the
actual stereochem cal configuration. However, said "A" and "B" isoneric
forms can be unambi guously characterized by a person skilled in the art,

UZ i ng gr t . k”QYiﬂeﬁit%hﬁPﬂﬁ 7§%Gﬁ‘:s@l¥en_cf)t9kd Wﬁﬁﬁ}t&np@faﬂ:ﬂé‘p&ﬁe&ibﬁtfiﬁt@(ﬁait@ﬁm%|3 case
an are stereopisQmerjc m xtures, ey can, r separate

wher eby t he r@dpee Wg Fﬁﬁgtmﬁﬁgﬁnicgﬁ@r%Fg%/”éffﬁéY‘ e%ég{%%éﬁwﬂmg

][es pﬁct i ve:c Yy dq8edus lay%ﬂﬂraﬁ MimdaﬁﬂﬁNmH?Nﬁdhd_reﬁﬁmﬁtl dvi]glgaatytﬁyBaﬁer. The hout .
urther reference to the actual stere m cal, configurati r, sai

A o ey laen S BRHAL SRR RTE 636 P et Bty R

char act er i  edandytheasoreent was evapotated. Yield: RE goftintesidiate 3¢ (68%Qnown net hods such
as, for exanple, X-ray diffraction. Hereinafter, "TT-1F" is defined as

tetrahydrofuran, "DIPE" is defined as diisopropyl ether, " " is defined
as 1, 2-di met hRyepertiarof mtgupediats 3def i ned as 25 R N-dingth nam de, "CDI"

is defined as 1,1 -carbonyl bis-]Him dazol € A\ P at+ep of the '
i nt ermedi ate conpounds Exanple Al A a) Pr epi on of internediate | HC1 To
a stirred solution of Grignard reagent a5 prepared from My turnings
(0.14 nol) 30 and 1-brono-4-chl orobutane (0.14 nol) in diethylether (150

m ), was added dropwi se a solution of 2-naphthyl carboxal dehyde (0.0935 nol)
in THE (150 ninjermédite 3diwae prapated aecordiag tosthe sanseoprbocols iternediate IC a sol ution

of ammoni um ¢ ] Yp.aqueous) was added slowy. The organic |ayer was
separ at ed, Waﬂ?gd(’]' ﬁﬁé@r@he, dried over WO 2007/ 000435 PCT/ EP2006/ 063553

-40 magnedtum sulfate, filtered, and the sol vent was evaporated. The residue
er sPlica gel

was purified e ColdsibrGiitRitRlRMAPNY oV el uent:
cycl ohexane/ E%)g%\c . 90/10 ; CH\/\/\N .

Intermediate 3e was prepared according to the same protocol as intermediate 3c. Yield:
1.2 g of intermediate 3e (96%).

Example A1B

Preparation of intermediate 2a 0 ¢l

e

15 A solution of naphtalene (0.156 mol) in CH,Cl, (100 ml) was added drop wise to a
mixture of 5-chlorovalerylchloride (0.156 mol) and aluminum chloride (0.172 mol) in
CH,Cl, (100 ml) at 0°C. The mixture was stirred for 2 hours at room temperature, then
poured into ice/water and extracted with CH,Cl,. The organic layer was separated,
washed with K»CO; 10%, dried over magnesium sulfate, filtered, and the solvent was

20  evaporated. The residue was purified by column chromatography over silica gel
(eluent: CH2Cl/Cyclohexane : 40/60 ; 20-45um). The pure fractions were collected
and the solvent was evaporated. Yield : 20 g of intermediate 2a (52%).

0 Cl

Intermediate 2b was prepared according to the same protocol, but
25  starting from benzene.



15-40 m. The pure fractions were collected and the sol vent was evapor at ed.
Yield : 8.2 g of internediate 1 (35%. 5 b) Preparation of internediate 2 0
Jones' reagent (0.024 nol), prepared by dissolving 40 g of C03 in 80 m of
water and 20 nml of concentrated sulfuric acid, was added drop wise to a
cool ed sol WPZMHOBHM3S i ntermedi ate 1 (O. Og‘% mol ) in acet AHE/REROB/O6ISF3 Aft er
the addition, the reaction m xture tirred for 1 hour at 0C. Water was
added and the mixture was extracted with 10 di et hyl et her. The organic | ayer
was separated, washed with brine, dried over nagnesiumsulfate, filtered,
and the sol vent was evaporated . Yield : 3.8 g of internediate 2 (96%. c)
Prepar at i on '8termegiate %G@%@@@&GGOWBM!@@ yninp gedvative (@) @ocosdiog nol )
di met hyl am ne theysto6d1desdrBed {0A 23 nol) 15 and pot assi um carbonate (0. 154
mol) in acetonitrile (150 m) was stirred under reflux overnight then
cooled to roomtenperature, poured out into water and extracted with

di et hyl et hdixampleeAdr gani c | ayer was extracted with HC IN, basified with
NaOH 3N an LLAC i t,hyl ether, vvashedovmth brine, dried over
magnesi um S%)%@%Bﬁ?f%e&@gﬂhg#d the sol ve t asllevaporated. Yield : 4.2 g
of internediate 3a (53%. 20 d) Preparat| nterrre lat€ 3b 0\ \ N
Internedi ate 3b was prepared in 3 steps 2t -/ to the sanme protocol as
internediate 3a, but starting from 1- bijono- 5 chl or opent ane and

2- ht hyl| | de P t f t te 3c,0 A t f

ot or medvat ch SUGRS O PRSHBT R g*a%?@?mcé?zc‘?w‘ﬁ&pﬁﬁ%%@ apriie 25
(0.0168 no lj )to amdxml;et mwmm@mgmae 500190:389 aﬁmhmmﬁﬁmnaaﬂbm}y (0120? ﬁ“’@?g rr? )
was stirre ux ours
t hen cool ed %Pﬁgg&é@ﬂﬁg ture "%’Qlﬁpee %ﬁlﬁgdf ri%%sgfba(?]ﬁ'ehg&’?rfﬂg@[t%d W th
Et OAc. The dmjﬁﬁtﬁcaﬂdaﬂ)(mctv@mtb@bﬁbtﬁwm leiBir was| seppnated, sawhadiwith  aqueous

| ayer was bagjcid,adeaMtiby m%ggésﬁiﬁgsﬁfﬁ{erﬂ &red il dﬂé IvehiWis &Blglﬁ-ﬁted The

organic Iayer was  separ at ed r| ne, over nesi um
sul f at e, 10 i | the/residue was taken up in diisopropylether, filtered and dned under vaccum. Yield

27.9 g of intermediate 4 (59%).

. . . 0
b) Preparation of intermediate 5
|
~o

Intermediate 5 was prepared according to the same protocol as intermediate 3a, but
starting from intermediate 4.

15
Example A3
a) Preparation of intermediate 6
l\ Lo

To a solution of benzene propanoic acid (20 g, 0.13 mol) in CH,Cl, (200 ml), CDI
(32.4 g, 0.26 mol, 2 equiv) was added at 5°C. The mixture was stirred at 5°C for 1 hour.
N,0O-dimethyl-hydroxylamine (hydrochloride) (19.6 g, 0.26 mol, 2 equiv) was added

20 and the mixture was stirred overnight at room temperature. The reaction mixture was
quenched with an aqueous solution of HCI (1 N), The mixture was extracted with
CH,C),. The separated organic layer was dried (MgSOy), filtered and the solvent was
evaporated. The residue was purified by column chromatography over silica gel
(eluent: CH,Cly; Si0; 15-40umy). Yield: 26 g of intermediate 6.

25



5 and the solvent was evaporated. Yield: 2.9 g of internediate 3c (68%. t)
Preparation of internediate 3d OF Internediate 3d was prepared accordi ng
to the sanme protocol as internediate 3c. Yield : 4.73 g (55%. 10 Q)

Pr epar at i onyghed7abRssedi ate 3e Ov) /[ Internedi ate 3e WRI/EMERAEBEL
according to the sane protocol as interrd8i ate 3c. Yield: 1.2 g of

I nternmedi ate 3e (96% . Exanple Al11l3 Preparation of internediate 2a OCl 15 A
sol ution of naphtalene (0.156 nol) in CH2Cl12 (100 mM) was added drop w se to
a mxture of 5-chloroval erylchloride (0.156 nol) and al um num chlori de

(0.172 ol ) i) Prégdéduida of k@meliihieat OC. The m xtiire was stirred for 2 hours
at nomtenperature, then poured into ige/w an X cted with CH2C12.

e/ vat e
The organic | ayer was separated, was Wit K2C03 10% &ied over
magnesi um sul fate, filtered, and the lsol yent was 20 evaporated. The residue
was purified by colum chromatography over silica gel (eluent:
CH2C12/ Cycl ohexane : 40/60 ; 20-45m). The pure fractions were collected and

th | t ted., Vi - 20..q 0of i i at 5204 . cl

e 2L vent Vi RUAR S daod AL by e USRI el 5

starting fromedodnze #HF GOrd)The @RSV BETNERG®d/focBb&ass, and quinchedrwithli at e 2a
d 2b b ' 1L NQ: b VAt : [ to th

ot oool e Thb finft SadtuBbd\gindl LN Thi Serdabledd Libec R dFda 10 1 1°

5 A sol uti®n @43894M1Wﬁmsgf\@ntewwvmmm£)“ﬂﬁ= 0-peofintermedigie)’ was added

dropwi se (quantitative yield).

o repien S emeate® @/\) Ok/\/\
e

A mixture of intermediate 7 (20.5 g, 0.09 mol), N-methylbenzyl amine (11.7 ml, 0.09
mol, 1 equiv.), K;COs (13.8 g, 0.1 mol, 1.1 equiv) in acetonitrile (200 ml) was refluxed

10 overnight. The mixture was then cooled down to room temperature and water and Et;O
were added. The mixture was extracted with Et,O. The separated organic layer was
washed with an aqueous HC] solution (1N) and then with an aqueous NaOH solution
(3N). The organic layer was dried and the solvent was evaporated. Yield: 7.86 g of
intermediate 8 (29 %).

d) Preparation of intermediate 9 O 0

Intermediate 9 was prepared according to the same procedure as intermediate 8. Yield :

10%.
o
H

20  Benzenepropanoyl chloride (0.488 mol) was added dropwise at room temperature to a
solution of 4-bromobenzenamine (0.407 mol) in Et;N (70 ml) and CH,Cl, (700 ml) and
the mixture was stirred at room temperature overnight. The mixture was poured out

15

Example A4
a) Preparation of intermediate 10



to a mxture of 5-chloroval erylchloride (0.19 nol) and al um num chl ori de
(0.208 nol) in CH2A 2 (200 mM) at OC. The m xture was stirred for 2 hours
at 0C then poured into ice/water and extracted with CH2C 2. The organic

| ayer was separated, washed with K2C03 10% dried over nagnesium sulfate,
filtered, WAGWARED] vent was evaporateqg, 10 The resi dRCTRRI0AHKINA3 up i n

dii sopropylether, filtered and dried undér vaccum Yield : 27.9 g of
intermediate 4 (59% . b) Preparation of internmediate 5 0 Internediate 5 was
prepared according to the same protocol as internmediate 3a, but starting
frominternediate 4. t5 Exanple A3 a) Preparation of internmediate 6 0 , o\
To a sol uti ontogyatesand eprcepiraedhNDiQ@Hawidextranedywitp CH3ClhoThe drganiiHa@ravas200 m ) ,

CDl (32.4 gy : _ o7 6200 ),
( UHriel (1‘3@80?, filtére@ A Yhe s%%nﬁ@&%@aﬁatgé;gg%'?%g égag %{%’Swg%é |0 r r2 g a

5C for 1 hour. _N_O-dine | - hydr.oxyl am ne (hydrochl ori :

nmol, 2 equi \ﬁorﬂﬁ?ﬁ%ﬂhﬁ- %X‘&’ﬁ‘g“‘i Hd9%7 g wastabgrsunsiniGHLd andavasheshwitit room
t(ca]rrpt(ara'lt\l;Jre.PrI]Ghm.rT&na@tg'aﬁn: 18¥ex twas &riawd gSOA?,ﬁiIﬂéchdj ﬂbidtth?lgdlvéﬂﬂ%@usdsol ution of
H 1 . T X e, W tracte CH2C 2. The separated organic

| ayer was5 dr‘%"g%"r%‘ﬁfégg%i&ﬁ?-ﬁ?é#’@a’tt%ﬁlawﬁf‘?g“so| vent was evaporated. The
resi due was purified by colum chronatography over silica gel (eluent:

OH201 2 Si Oy Bos b offinelilogizf 19 OF | nber nedi ate 6. 25 WO 2007/ 000435
Per EPp006) SRRy o 155?"" PFelﬁ%tgr ation of D1\ L" v 'd

Internedi ate 6 was added at 0OC to a m xt ur'e, of | ok ob#dt yl
magnesi unbronmde (1.5 equiv.) in THE (35 nl). Nhe Ghi xture was then refl uxed
for 5 hour s, Theneactiorwaheadried out twiskiRCIC] {1022 5rmod) weeaddad dmpivisect ¢0PCGriot h Et OAC.

The separ at gsh1g3s @91)%&% i}é‘@g?éaﬁdt@fb @Egygﬁgﬂ/as ;Edgba s{r.%gm%&qgért}ﬁr sol vent

was evapor ated. .Y el [ f Inter (quantitative yreld). c)
Prepar at i on 0 MiXQUE; Yesftiged ogernight at 80°C, poured out on ice and extracted with

10 CH:CL. The organic layer was dried (MgSQOy), filtered, and the solvent was
evaporated. Yield: 77.62 g of intermediate 11 (67%).

¢) Preparation of intermediate 12 Br O AN O
N

H
A mixture of intermediate 11 (0.045 mol) and thiourea (0.05 mol) in ethanol (150 ml)
was stirred and refluxed for 8 hours and then brought to room temperature. A solution
15 of KOH (0.068 mol) in water (15 ml) was added. The mixture was stirred and refluxed
for 1 hour and poured out on ice. The precipitate was filtered off, washed with H,O and
dried. Yield: 11 g of intermediate 12 (74%).

d) Preparation of intermediate 13 Br SN
P
|

CH;I (0.037 mol) was added slowly at room temperature to a mixture of intermediate

20 12 (0.033 mol) and K>CO4 (0.037 mol) in 2-propanone (150 ml). The mixture was
stirred at room temperature for 8 hours, poured out into H;O and extracted with
CH,C),. The organic layer was separated, dried (MgSO,), filtered and the solvent was
evaporated. Yield: 11.2 g. Part of this fraction (2 g) was crystallized from diethyl ether.
The precipitate was filtered off and dried. Yield: 1.45 g of intermediate 13 (70%).

25



I\ ~~j I\ A mxture of internediate 7 (20.5 g, 0.09 nol), N nethyl benzyl
amne (11.7 m, 0.09 nol, 1 equiv.), K2C03 (13.8 g, 0.1 nol, 1.1 equiv) in
acetonitrile (200 m) was refluxed 10 overnight. The m xture was then

cool ed downyphaog7@eddsd enperature and wat er and Et 20 wer e mrigerdoosHbessam xt ur e
was extracted with Et 20, The separated cAfjanic | ayer was washed with an
aqueous HCO solution (1N) and then with an aqueous NaOH solution (3N). The
organic |l ayer was dried and the sol vent was evaporated. Yield: 7.86 g of
internediate 8 (29 % . 15 d) Preparation of internediate 9 1 \ 01

I nt er medi at e & Rsepared according to the same procedure as internediate
8. Yield : 1I0% anpl e. A4 a), Preparationgof internediate 10 BrO ' J \ H I~
20 Benzenepr at‘gﬁpgﬂt%e%‘et.eng mol ) was added dropwise at room
tenperature to a solution of 4-bronobeng (0.407 nol) in Et3N (70 m)
and CH2C12 (700 m) and the m xture was tenperature

overni ght. The m xture was poured out WO 2007A)00435 EP2006/ 063553 -44
into water and concentrated NHAOH, and extracted with Cl2. The organic
layer was dried (MySO4), filtered, and the sol vent was evaporated. The

resi due was CBSnZeneprapardyl chlogds (3167l was #ded dropwiseat o ympgirgof ) was
taken up in %ﬁﬁ%b@;ménmbﬁﬂssl\mbb and BN (V72 ) ACGRUIS( 100V el T o | e

(MyS&®), fil ter nd. t he, sol vent or at ed I 1 g of

i nt er medi ate @ WEB&F&%%W%?%’%B‘&@%?%’I“&P wlageéaf‘ action was
carried out tMHﬁmH 'H@@Igalﬁdlajzaavm&hadamlaﬂdbm;ihmpmth &,60; 106G, dried DVP
(0.525 nol). % L) \ﬁgﬁ;,rﬁ t enperat ure.
The m xture ?rre @graﬂﬁigsﬁ? 8’3%% {S%Jlrne ggﬁlelﬂ%:éég extracted
with 10 CI—IZCllBtemlfﬁbatgrl@am c Iayer was dri ed (MgS™), filtered, and the

sol vent was

b) Preparation of intermediate 15 and 16
Br

D O O D O
o
N/ Br N~ Tl

intermediate 15 intermediate 16
POCl; (2.3 mol) was added dropwise at 5°C to DMF (0.98 mol). The mixture was
- 10 brought to room temperature. Intermediate 14 (0.33 mol) was added. The mixture was
¥ stirred at 85°C for 6 hours, then cooled to room temperature, poured out into ice water.
CH,Cl, was added. Both layers were stirred for 2 hours. The mixture was extracted
with CH,CL. The organic layer was washed with K,CO; 10%, dried (MgS0,), filtered
and the solvent was evaporated. The residue (84 g) was purified by column
15 chromatography over silica gel (eluent: CH.Cly/cyclohexane 30/70; 20-45um). The
desired fractions were collected and the solvent was evaporated. Yield: 34.1 g of
intermediate 15 (31%) and 9 g of intermediate 16 (8%).

c-1) Preparation of intermediate 17 Br

A mixture of intermediate 15 (0.1 mol) and NaOCHj (0.53 mol) in methanol (340 ml)
20 was stirred and refluxed for 20 hours, then cooled to room temperature, poured out into

ice water and extracted with CH;Cl,. The organic layer was separated, dried (MgSOy),

filtered, and the solvent was evaporated. Yield: 79% of intermediate 17. (mp. 100°C)



evaporated. Yield: 77.62 g of internmediate 11 (67% . c) Preparation of
internmediate 12 Br I ti NAO HA mxture of internediate 11 (0.045 nol) and
thiourea (0.05 nol) in ethanol (150 m) was stirred and refluxed for 8
hours and then brought to roomtenperature. A solution 15 of KOH (0.068 nol)
in water (WO amb)oomas added. The mixture was stirred andecEfPmsedsfseor 1 hour
and poured out on ice. The precipitate Ws filtered off, washed with H2O and
dried. Yield: 119 of internediate 12 (74% . d) Preparation of internediate
13 Br CC, C CH31(0.037 nol) was added slowy at roomtenperature to a

m xture of internmediate 20 12 (0.033 nol) and K2C03 (0.037 nol) in

2- propanone ¢-2pPreparjtionldféntoimddime18vas St i tgnperature for 8
hours, poured out into H20O and extracted e organic | ayer was
separated, dried (MgS™), filtered and tBre i evaporated. Yield:
11.2 g. Part of this fraction (2 g) was crystallizecﬂ fromdiethyl ether.

The preci pi tmeemmﬁteflfslv&aggﬁaﬁafum {o tﬁ@saﬂ@}ﬁbﬂbol]as‘ﬁﬁmﬂleﬁfat%ﬁ ghedi ate 13
(70% . 25 WD,.2Q07/000435 -45- Exanpl e A5 a) Preparation

/ 06/ 553 ) anpl e
of inter mdimn&ﬁoﬁrm@mﬁq‘%ﬁgégéﬁ% &nger’@ﬁ‘flﬁtﬁilée&(pm.gﬁeaml) was added
dropwi se at 5Cto a m xture of 3-bronobenzenam ne (0.58 nol) and Et3N (0.72
nol ) in CH2C 1000.. - The .. m xjure Bas st d =8 omtenperature for 4
hour s, poureég%ﬁrfgqgﬁ?o?%fdlge e[déaite ?nd 5 NH4

| ayer was washed
with HCL IN, then with K2C03 10% dried (R d, and the sol vent

was evaporated till dryness. Yield: 190 g of int ere[)nadi ate 14. b)

Preparation of internediate 15 and 16 Br .
A mixture of intermediate 11 (0.233 mol) in CH30Na (30%) in methanol (222.32 ml)

5 and methanol (776 ml) was stirred and refluxed overnight, then poured out on ice and
extracted with CH,CL, . The organic layer was separated, dried (MgSQ,), filtered and
the solvent was evaporated . The residue was purified by column chromatography over
silica gel (eluent: CH2Cly/cyclohexane 20/80 and then 100/0; 20-45um). The pure
fractions were collected and the solvent was evaporated . Yield: 25 g of intermediate

10 19 (33%) (melting point: 84°C).

¢-4) Preparation of intermediate 20 O = 0
P

N (@] Br

O

Intermediate 20 was prepared according to the same protocol as intermediate 19.
Yield : 90%.

15 Example A6
Preparation of intermediate 21

Intermediate 21 (dia B)

n-BuLi (1.6M in hexane, 4.4 ml, 0.00283 mol) was added dropwise at--70°C under
nitrogen flow to a solution of final compound 18 (0.00283 mol) in THF (17 ml). The
mixture was stirred for 1 hour and 30 minutes at —70°C and then N, N-dimethyl-



Br / NC NOC internediate 15 internmediate 16 POC13 (2.3 nol) was added
dropwi se at 5Cto DMF (0.98 noll. The m xture was 10 brought to room
tenperature. Internediate 14 (0.33 nol) was added. The mi xture was stirred
at 85C for Woheuwfsesss hen cooled to roomtenperature, pow@dERI6NEIED | Ce
water. CHZClI Z was added. Both |l ayers we#@ stirred for 2 hours. The m xture
was extracted wth CH2Cl2. The organic | ayer was washed with K2C03 10%
dried (MgS™), filtered and the solvent was evaporated. The residue (84 Q)
was purified by colum 15 chromat ography over silica gel (eluent:

CH2C12/ cycl Ohﬁiﬁﬁﬂﬁdém oy m89w4§aadedTm redifis fgrrﬁﬁtdré e btirfed foe2 Rougodt ect ed and

of 1 nt ot moc UL 8 Beg waier Tps Sda T hemisfiro s ebePRIATARON. B BB ur o of

i nter medi at e hger(ws kaahﬂd)mdrﬁatbﬂﬁ&l&n(e&nﬁ&vaﬁh&d over MgSantikeréBad ) 20 was

stirred and r : k I e, poured
out i nto i ceiapyaRd ghataies, 18 it NES (RS At TIPE Y RIPPRIRT. P

separ at ed, 5 drineom¢digfe@(34%)% i | t ered, and the sol vent was evapor at ed. Yi el d:
79% of intermediate 17. (nip. 100C) WO 2007/ 000435 PCT/ EP2006/ 063553 -46
c-2) Preparatjion of internediate 18 I \ \ Br ~ N ~O ~ Internedi ate 18 was
prepared acco¥ the sanme protocol as internediate 17, but starting

f rom i nt er nedi)airepatdiion BF aitehme@iafo22f i nternedi at ] (nmp. 96C) c-3)
Preparation of internediate 19 Br CC\ \ 1-0 | A mxture of
internediate 11 (0.233 nol) in CH3ONa (30% (222 32 M) 5 and
nmet hanol (776 m) was stirred and refy, § heaCboured out on ice
and extracted with CH2Cl2 . The organic er fwas eparat ed, dried (MJS),
filtered and the solvent was evaporate
col um chr omat ogr aphy over silica gel
then 100/0; 20-45m). The pure

(el uent : (A2/ cycl ohexane 20/ 80 and

Intermediate 22 (mixture dia A and dia B)

n-BuLi (38 ml, 0.03 mol, 2 equiv) was added dropwise at —20°C to a solution of
diisopropylamine (8.6 ml, 0.03 mol, 2 equiv) in THF (30 ml) under N, flow. The

10 mixture was stirred at —20°C for 20 minutes, and then cooled to —70°C. A solution of
intermediate 19 (10 g, 0.015 mol) in THF (30 ml) was added. The mixture was stirred

5 at -70°C for 1 h, and then a solution of intermediate 2b (7.8 g, 0.019 mol, 1.3 equiv) in

THF (30 ml) was added. The mixture was stirred at —70°C for 1 h. Water was added
and the mixture was extracted with EtOAc. The organic layer was separated, washed

15  with brine, dried over MgSQ,, filtered and the solvent was evaporated. The residue was
purified by column chromatography over silica gel (eluent: Cyclohexane/ EtOAc: 95/5;
20-45 pm) to give rise to intermediate 22 (15.2 g, 95%) (mixture of dia A and dia B).

Example A8
a) Preparation of intermediate 23 O
™\ P
T O
\__/ OJ(
o

20 A mixture of intermediate 2 (0.00405 mol), N-(tert-butoxycarbonyl)piperazine (0.0081
mol) and potassium carbonate (0.012 mol) in acetonitrile (12 ml) was stirred under
reflux for 2 days and was then cooled to room temperature, filtered and the solvent was
evaporated. The residue was purified by column chromatography over silica gel



fractions were collected and the solvent was evaporated. Yield: 25 g of
internediate to 19 (3 3% (nelting point: 84C). c-4) Preparation of
internmediate 20 1 \ \ CNi Br Internediate 20 was prepared according to
the sanme protocol as internediate 19. Yield : 90% t5 Exanple A6

Pr epar at i oMO3P07[0PpR48} medi ate 21 JON' H é \ I ntermedi atRCTHP200${06358) n- Buli
(1.6Min hexane, 4.4 m, 0.00283 nol) Wa& added dropwi se at -70C under
nitrogen flowto a solution of final conmpound 18 (0.00283 nol) in THE (17
m). The mxture was stirred for 1 hour and 30 mnutes at 70C and then

N, N-di met hyl WO 2007/ 000435 PCT/ EP2006/ 063553 -47 fbrmam de (0.014 nmol) was
added. The r(elentt haxgnefB10AL &1 4k 1515-40 pay).fThe pareHoagtionsawere collCtedradd theen wat er

was added. TRRefi wdstvEpddaed. 8tldag 168 oMnkdimEii SRS organic |ayer was
washed with water theﬁp bri ne and V\ggodl‘i edg%\%?sl\%g@d, filtered and

evaporated tilJ) dryness. The.residue was crystablized fromDI PE. Yield: 0.82
g of 5 intermgf%oﬁfﬁ("ﬁm‘;’m%%anpl e A7 a) . Prdpacation af internediate 22

X C1 Br N Internediate 22 (m xture dffa X and dia B) ™-BpLi (38 m, 0.03
mol , 2 equiv) was added dropwi se at -208 ko g#sol ution olf\,méd sopr opyl am ne
(8.6 M, 0.03 nol, 2 equi v). in THE (30 ml) under N2 flow. The 10 m xture was
stirred at -2edutien of dntermediates23 {he010hanolt eed gifluagoaceigcacid (861U mabhinof

i nt er medisat L wiid- §¥iked #P kdom Remplelanirs @vethightViin 3AERA - ouf o Wadrur € was
stirred at §7OC 0‘57‘ 1.h, and then SOliitbl Qn g‘lgmlkél@errtedl ate 2b (7.8 g,
0. 019 ol . S8 hydspide, (vofiel) pras addor psd bagiEial and e MIkELy SeE8TaH [ 0g at
-70C for 1 hwith/@HeCh. VB aagbixdlayer was separated, washed with water, dried over MgSQ,,

filtered and the solvent was evaporated. Yield: 0.50 g of intermediate 24 (88%).

10  Example A9
a) Preparation of intermediate 25

Intermediate 25

A mixture of deoxybenzoin (1 mmol), 3-bromoquinoline (1 mmol), XPHOS (0.08

mmol), palladium diacetate (0.04 mmol), cesium carbonate (2 mmol) in xylene (4 ml)

was flushed with N; and heated at 145°C for 20 hours. The reaction was cooled to room

temperature and 2 ml of H;O and 10 ml of CH,Cl; were added. The organic layer was
15  separated, dried over MgSQ;, filtered, and the solvent was evaporated. The residue was

purified by HPLC on RP with NH;HCO;-buffer. Yield : 87 mg (27 %) of intermediate

25.

b) Preparation of intermediate 26

Intermediate 26
Intermediate 25 (0.269 mmol) was dissolved in THF (3 mi) and a solution of
20  allylmagnesium bromide (1M in Et,0, 1 mmol) was added at room temperature. After
stirring for 2 hours at room temperature, 3 ml saturated NH4Cl solution was added and



and the m xture was extracted with Et OAc. The organic | ayer was separat ed,
washed 15 with brine, dried over MgSH4, filtered and the sol vent was
evaporated. The residue was purified by colunm chromatography over silica
gel (el uentwogycholasxane/ Et QAc: 95/5; 20-45 gn) to gi WEIVEPI@6HEBSS3
internmediate 22 (15.2 g, 95% (mxture of9dia A and dia B). Exanple A8 a)
Preparation of internediate 23 O CN O 20 A mxture of internediate 2
(0.00405 nol), N-(tert-butoxycarbonyl)piperazine (0.0081 nol) and potassium
carbonate (0.012 nol) in acetonitrile (12 m) was stirred under reflux for

2 days ?ng V\@%Thrﬁ gcﬁﬁﬁlﬂiédtf& 1rm?im'fjtﬁ[)mgﬁﬁelwﬂ@xuﬁubdwﬁd}m@ , thadayes| vlent vas
evapor at e e residue was purifie um chro er silica
gel WD 2007/ 0¥ 59 /%6’8‘%&%"@%2"8% & s O CRBAE y Y%t‘%ﬁ -1 to 1:1:
15-40 pn). Thesifuerveasfpusified by HPLE e MbMthhHC&)aebuﬁae Yiehl \28mg @496) of

evapor at ed. Y‘E@"’g@ﬂ]ﬁ Zi g of internediate 23 (47% . b) Preparation of

i nternedi ate /f—l \ solution of internediate 23 (0.00191 nol) and
trifluorodcetic acid (0.019 nol) in 5 CHCI2 (6 m) was stirred at room

t enperature ogq%%?%nw% fﬁ%ﬁ%%ﬁ“&s into water. Sodi um hydroxi de
(pellets) wa d the m xture was extracted wth
CH2C12. The dixaaplecBl ayer was separated, washed with water, dried over
MgsSo4,  fil te@gﬂ?@@%&r% ﬁ SN hn, s evaporated. Yield: O. 50 g of

i nternedi ate arrple 9 a) Preparation of internediate 25 0
Internediate 25 A m xtu Qf deoxybenzoin (1 mmol), 3-bronoquinoline (1

nmml ), XPHOS (0.08 mmo pal | adi um di acetate (0.04 mmol), cesium carbonate
(2 nmmol) in xylene (4 m)[ wgs flushgd with N2 and heated at 145C for 20
hours. The r eBa O W al|eeht o~ od tenperature and 2 mM of H20 and 10

m of CH2Cl2 wer g organic | ayer was 15 separated, dried over
MpSH4, filtered, ~aft~{# ont was evaporated. The residue was

Compound 1 (dia A)
Compound 2 (dia B)
n-BuLi 1.6M in hexane (0.0035 mol) was added dropwise at -20°C to a solution of
N-(1-methylethyl)-2-propanamine (0.0035 mol) in THF (7 ml) under N flow. The
10  mixture was stirred at -20°C for 20 minutes, then cooled to -70°C. A solution of
intermediate 13 (0.003 mol) in THF (10 ml) was added. The mixture was stirred at -
70°C for 1 hour. A solution of 5-(dimethylamino)-1-phenyl- 1 -pentanone (prepared
according to AlAc), (0.0035 mol) in THF (10 ml) was added. The mixture was stirred
at -70°C for 3 hours. H,O was added. The mixture was extracted with EtOAc. The
15 organic layer was washed with saturated NaCl, dried (MgSQ,), filtered and the solvent
was evaporated. The residue (2 g) was purified by column chromatography over silica
gel (eluent: CH,Cly/ CH:OH/NH4OH 94/6/0.3; 15-40pm). Two fractions were
collected and the solvent was evaporated. Residue 1 was crystallized from DIPE. The
precipitate was filtered off and dried. Yield: 2% of compound 1 (diasteroisomer A).
20  Residue 2 was crystallized from DIPE. The precipitate was filtered off and dried. Yield:
0.174 g of compound 2 (11%) (diasteroisomer B).



purified by HPLC on RP with NH4HCO3-buffer. Yield : 87 nmg (27 % of
internmediate 25. b) Preparation of internediate 26 H Internedi ate 26
Internmediate 25 (0.269 mmol ) was dissolved in THP (3 m) and a sol ution of
20 al I yhnagnesi um brom de (1Min Et20, 1 mml) was added at room
t enper atur\gfozﬁﬂ"f‘)é?‘m stirring for 2 hou(ryg room t enperRATER2I06D6HS3 sat ur at ed
NH4Cl sol uti on was added and WO 2007/0 235 PCT/ EP2006/ 063553 -49 stirring
was continued for | hour. The m xture was extracted with CH2Cl 2, the | ayers
were separated on extrelute and the organic | ayer was concentrated in vacuo.
The residue was purified by HPLC on RP with NH4HCO3-buffer. Yield : 25 ng
(25 %9 of internediate 26. 5 B. Preparation of the final conpounds Exanple
B1 Preparatp@ﬁrg{onw@gﬂyagﬁsgaﬁ@d 2 OH Br I \'\' N~ NS Compound | (dia
A) Conmpound 2 (dia B) uLi 1.6Min hexane (0 0035 nol ) was added dropw se
at -20C to a solution N- (I -nethylethyl)-2-propanam ne (0.0035 nol) in
THE (7 m) under N2 flow#The 10 m xture was stiffed at -20C for 20
m nutes, then cool ed to 7Qﬁ A sol dtion of internediate 13 (0.003 nol) in
THE (10 ml) W ( f ture Was stirred at - 70C for 1 hour. A
sol ution of 5-( |_pn n) 1- phenyl - | - pent anone (prepared according to
Al Ac), (0.0035 NT : 0 mM) was added. The m xture was stirred at
-70C for 3 hours. led. The m xture was extracted with Et OAc. The
15 organic | ayer was washey h saturated NaCl, dried (MgSO4), filtered and
t he sol vent was evaporat ed e residue (2 g) was purified by col um
chromat ography over silica
Compound 3 (dia A)
Compound 4 (dia B)

These compounds (compound 3, diastereoisomer A and compound 4, diastereoisomer
B) were prepared according to B1, starting from intermediate 3a and intermediate 13.

5 Example B2a
Preparation of compounds 5 and 6

Compound 5 (dia A)
Compound 6 (dia B)

n-BuLi 1.6M in hexane (0.0073 mol) was added dropwise at —20°C to a solution of
N-(1-methylethyl)-2-propanamine (0.0073 mol) in THF (15 ml). The mixture was
stirred at —20°C for 20 minutes, then cooled to -70°C. A solution of intermediate 19
(0.0061 mol) in THF (20 ml) was added. The mixture was stirred at —70°C for 1 hour.

10 A solution of intermediate 5 (0.0073 mol) in THF (20 mi) was added. The mixture was
stirred at —70°C for 3 hours, then poured out on ice at —20°C and extracted with EtOAc.
The organic layer was washed with saturated NaCl, dried (MgSQOy), filtered and the
solvent was evaporated. The residue (4.6 g) was purified by column chromatography
over silica gel (eluent: CH,ClL,/CH;OH/NH,OH 96/4/0.3; 15-40um). Two fractions

15  were collected and the solvent was evaporated. Yield of residue 1: 0.95 g of compound



gel (eluent: CH2Cl12/ CH30H NHAOH 94/6/0.3; 15-40m. Two fractions were

coll ected and the sol vent was evaporated. Residue 1 was crystallized from
DIPE. The precipitate was filtered off and dried. Yield: 2% of conpound 1
(di ast eroi 20 Residue 2 was crystallized from cipitate
was filter ?ﬁg@g/@a{]ﬁ#drl ed. Yield: O0.17¢h.g of corrpound@ldﬂi‘l)z65%63@53‘3

(di asteroi soner B). WO 2007/000435 PCTI EP2006/ 063553 -50- Preparation of
conmpounds 3 and 4 Br OR \ N \ NI / Conpound 3 (dia A) Conpound 4 (dia
B) These conpounds (conpound 3, diastereoi soner A and conpound 4,

di ast ereoi so epar ed [ ing t i

i nt er medi at e%s%ﬁ@'ﬁe{%@%@ﬁ?@r gmli‘?% %ﬂ@%fg%%ﬁ%ga%%rﬁ@o?ecomounds
5 and 6 OH Iﬁecmatmasmjmmnfﬂmﬁqmﬂawa)d 084 igpd gompeunddi @2%). n-BuLi 1.6Min
hexane (O. 00 ll(%i g%dé)opw se at -20C to a solution of

N- (1- et hyl et m.FE? prophn mne (0.0073 nol) in THE (15 m ). The m xture was
stiffed at -20C for 20 m nutes, then cooled to -70C. A solution of

i nt er medi ate]ir%mgtgng@@gm i i;gndl'g-IE (20 nm) was added. The mi xture was
stirred at -70C for 1 10 A solution of intermediate 5 (0.0073 nol) in
THE (20 m) was added. m xture was stirred at -70C for 3 hours, then
poured out on ice at -28C-and extracted with Et OAc. The organic | ayer was
washed with saturated Na{l ,}Urled (MS™), filtered and the solvent was
evapor at ed. (tre s purified by colum chronat ography over
silica gel (elusg CH2Cl 2/CHBO—|/ NI -140H 96/4/0.3; 15-40m. Two fractions

Br

Compound 7 (dia A)
Compound 8 (dia B)

5  These compounds (compound 7, diastereoisomer A and compound 8, diasterecisomer
B) were prepared according to the same protocol, but starting from 6-bromo-2-
methoxy-3-(phenylmethyl)quinoline and 1-(6-bromo-naphthalen-2-yl)-5-
dimethylamino-pentan-1-one (prepared according to A1Ac).

10  Example B2b
Preparation of compounds 9 and 10

Compound 9 (dia A)
Compound 10 (dia B)

A solution of intermediate 19 (0.0031 mol) in THF (10 ml) was added dropwise at —
70°C to a solution of N-(1-methylethyl)-2-propanamine, lithium (0.0035 mol) in THF
(10 ml). The mixture was stirred at —70°C for 1 hour and 30 minutes. A solution of

0

0 N
I
<o:©)\/\/\ (0.0041 mol), (prepared according to Al1Ac) in THF (12 ml)

15 was added. The mixture was stirred at —70°C for 3 hours, poured out into —30°C and



15 were collected and the solvent was evaporated. Yield of residue 1: 0.95 g
of conpound WO 2007/ 000435 PCT/ EP2006/ 063553 -51 5 (25% (di asteroisoner
A); (nmp. 96C). Residue 2 was crystallized fromDI PE. The precipitate was
filtered off and dried. Yield: 0.44 g of conpound 6 (12% . (di asteroi soner
B, np. 16480 M9E943&ti on of conpounds 7 and 8 / H Brpar/hbiudiossss3l /  Br
Corrpound 7 (dia A) Conpound 8 (d| a B) ®2These conpounds (conpound 7,

di astereoi soner A and conpound 8, diastereoi somer B) were prepared
according to the sanme protocol, but starting from 6-brono-2-

met hoxy- 3- (phenyl met hyl ) qui nol'i ne and 1-(6-brono-napht hal en-2-yl) - 5-

di met hyl am nextmeted mthlcm (Fbeengameahyam@y sépzﬁﬂte& MﬂfﬁﬂgSO}PﬁE&éﬂ[ﬁh@ B2b
Pr epar at i on &% %R%ég%v 9 g‘?rbgﬁ o (540 Nd;b 5\ FP? und 9 (dia
A) " Conpound aeﬁ ogRuit T rpsidhe (30) staspr BeEbvieohion SBemaipgraply n THe
(10 nl) was entdsidicaigal felirene: @H:J.Glz/GHﬁDHM(H{)QZWﬁOdn15—40prn) Two frac‘nons
of N- (1- met hy. ?8%& The
m xture was g’?ﬂa}‘gg}% ad ;Wh {ﬁasﬁl'ﬁué& Lt%n‘ggl mglg’gq[agg}y%t&hﬂg% [éuﬂ,gf 0 /O\
N/ 5  The precipitate was filtered off and dried. Yield: 0.084 g of compound 9 (9%

(diastereoisomer A; mp. 98°C). Residue 2 was crystallized from DIPE. The precipitate

was filtered off and dried. Yield: 0.126 g of compound 10 (14%). (diastereoisomer B;

mp. 110°C)

10 Exampie B2¢
Preparation of compounds 11 and 12

Compound 11 (dia A)
Compound 12 (dia B)

n-BuLi 1.6M in hexane (0.0041 mol) was added dropwise at —20°C to a solution of
N-(1-methylethyl)-2-propanamine (0.0041 mol) in THF (8 ml) under N flow. The
mixture was stirred at —20°C for 20 minutes, then cooled to --70°C. A solution of
intermediate 19 (0.0034 mol) in THF (12 ml) was added. The mixture was stirred at

15 —70°C for 1 hour. A solution of 1-(3,5-difluoro-phenyl)-5-dimethylamino-pentan-1-one
{0.0041 mol), (prepared according to A1Ac) in THF (10 ml) was added. The mixture
was stirred at --70°C for 4 hours. H»O was added. The mixture was extracted with
EtOAc. The organic layer was washed with saturated NaCl, dried (MgSQ,), filtered and
the solvent was evaporated. The residue (2.1 g) was purified by column

20  chromatography over silica gel (eluent: CH,CL/CH;OH/NH;,OH 94/6/0.5; 15-40um).
Two fractions were collected and the solvent was evaporated. Residue 1 was
crystallized from DIPE. The precipitate was filtered off and dried. Yield: 0.17 g of
compound 11 (9%); (diastereoisomer A; mp. 157°C). Residue 2 was crystallized from
DIPE. The precipitate was filtered off and dried. Yield: 0.21 g of compound 12 (11%).

25  {diastereoisomer B; mp. 175°C)



\0 (0.0041 nol), (prepared according to AlAc) in THP (12 ml) 15 was added.
The m xture was stirred at -70C for 3 hours, poured out into -30C and WO
2007/ 000435 PCT/ EP2006/ 063553 -52 extracted with CH2C12. The organic | ayer
was separ atyef sodfobfass (MISO4), filtered, and the sol ventpdmz@\;,@mgﬁt ed. The
residue (5 g) was purified by colum chngnatography over silica gel
(eluent: CH2Cl12/ CH30H NH40H 93/7/0.5; 15-40m). Two fractions were collected
and the sol vent was evaporated. Residue | was crystallized fromDIPS. 5 The
precipitate was filtered off and dried. Yield: 0.084 g of conpound 9 (9%;
(di astereoi sw. 98C). Residue 2 was crystallized fromD PE. The
precipitate ¥ red off and dried. Yield: 0.126 g of conpound 10
(14% . (di astRrepanatioomofcoBpoundpl3 adid) 10 Exanpl e B2c Preparati on of
conmpounds 1 | and 12 B~8T / N~ N F. Conpound 11 (dia A) Conpound 12
(dia B) n-BuLi 1.6Min ne (0.0041 nol) was added dropwise at -20C to a
solution of N (1-methyl8 ) 2-prgpanani ne (0.0041 nol) in THE (8 m)
under N2 fl ows~The. 4 Need at -20C for 20 m nutes, then cool ed
to -70C. A solu rrredl ate 19 (0.0034 nol) in THE (12 m) was

RE edFat 15 -70C for 1 hour. A solution of
1-(3, 5 di fl uoro- phenyl) |5 fet hyl am no- pentan-1 -one (0.0041 nol),
(prepared according to Al in THE (10 m) was added. The m xture was
stirred at -70C for 4 hours, H20 was added. The m xture was extracted with
Et CAc. The organi ¢ KCampsunda®(deshed wi th saturated NaCQ, dried (MgSH),
filtered and the sdbmpsindMagliaB)aporated. The residue (2.1 g) was purified

B SPhV 29 ST e e S Sl AR PR TR
evapor at ed. Réﬁl-dwﬂmylctlw;d)ﬂ-pmpgmmhb (Gz@03 1 frmead)in[THAE(8 i) enderdbi flow. The was

{11 tered of ¢ anddjsedinal ! S isflos SABRNDH o0 W snfidhft or ol sorrer

A, mp. 1570). eS| Wwas Cr I ze
5 mtermedmte 19 (0.0034 mol) in THF (12 ml) was added The mixture was stirred at —

70°C for 1 hour. A solution of 1-(2,5-difluorophenyl})-5-dimethylamino-pentan-1-one
(0.0041 mol), (prepared according to A1Ac) in THF (10 ml) was added. The mixture
was stirred at —70°C for 4 hours. H,O was added. The mixture was extracted with
EtOAc. The organic layer was washed with saturated NaCl, dried (MgSQO,), filtered and

10 the solvent was evaporated. The residue (2.2 g) was purified by column
chromatography over silica gel (eluent: CH;Cl,/CH;OH/NH,OH 95/5/0.5; 15-40pum).
Two fractions were collected and the solvent was evaporated. Residue 1 was

- crystallized from DIPE. The precipitate was filtered off and dried. Yield: 0.13 g of

compound 13 (7%); (diastereoisomer A; mp. 166°C). Residue 2 was crystallized from

15  DIPE. The precipitate was filtered off and dried. Yield: 0.15 g of compound 14 (8%).
(diastercoisomer B; mp. 157°C)

Example B2e
Preparation of compounds 15 and 16

Compound 15 (dia A)
Compound 16 (dia B)



DIPE. The precipitate was filtered off and dried. Yield: 0.21 g of conpound
12 (11%9. 25 (diastereoisoner B; np. 175C) WD 2007/ 000435 PCT/ EP2006/ 063553
-53- Exanple B2d Preparation of conpounds 13 and 14 i@ H Br / I T i F F
-Conpound 13 (dia A) Conpound 14 (dia B) n-BuLi 1.6Min hexane (0.0041 nol)
was added woemmioa®3snt -20C to a solution of N (1-nethycatdpgbos/esspy opanam ne
(0.0041 nol) in THE (8 m) under N2 floM- The nixture was stirred at -20C
for 20 m nutes, then cooled to -70C. A solution of 5 internmediate 19 (0.0034
nol) in THE (12 m) was added. The mi xture was stirred at - 70C for 1 hour.
A solution of 1-(2,5-difluorophenyl)-5-di nethyl arni no-pentan-I -one (0.0041

mol ), (pr epar-BaLiacsMrislhexgné (0.08780]) WasTdded d:Qpwis av\/al!i)"@d&lS%lufB}ﬁoﬂn xture

t d h tracted

wh B On R EETRD: f‘p@%ﬁ%%%@&?ﬁwwﬂw A T o

(MgS™4) , fi Imixtueeiwanstinted at H20°€dbn20rnimtes, theragoledite d70°ThA soksiodoé (2.2 g) was
ified b

B oo ooy REUTRis FLJTRIBS AR P OT i bnd A8o80tne Wil simefal ang ¢ he

sol vent \ias d0%pHrdtheur ardc30; rputes. Avsplutionrof Stdimethylemina-bpyoilipeS-yiThe

pr eci pi tatepeﬁﬁniudnb &%aﬁafac@ﬁﬂngfd&m Yoeb@mg} IBTAFR0 mpORRAA, 13 (79 ;

breci pitate wxrq&%esama? G e L BB g -3 G Shetiwe L (8%
(di ast er eoi smsektriRtedWith dieth() ethetaThY @ gandRydveiR 3EsHrated) dﬁ‘éd gagsoynds 15 and
16 Br H N fﬁtered and the solvent was evaporated. The residue (3.4 g) was purified by column
10 chromatography over silica gel (eluent: CH,CL/CH;OH/NH,OH 92/8/0.5; 15-40um).
Two fractions were collected and the solvent was evaporated. Fraction 1 was
crystallized from DIPE. The precipitate was filtered off and dried. Yield: 0.065 g of
compound 15 (3%); (diasterecisomer A; mp. 150°C). Fraction 2 was crystallized from
DIPE. The precipitate was filtered off and dried. Yield: 0.062 g of compound 16 (3%).
15 (diastereoisomer B; mp. 98°C)

Example B2f
Preparation of compounds 17 and 18

Compound 17 (dia A)
Compound 18 (dia B)

n-BuLi 1.6M in hexane (0.0073 mol) was added at —20°C to a mixture of N-(1-methyl-
ethyl)-2-propanamine (0.0073 mol) in THF (10 ml) under N, flow. The mixture was

20  stirred for 20 minutes, then cooled to —70°C. A solution of intermediate 19 (0.006 mol)
in THF (10 ml) was added slowly. The mixture was stirred for 1 hour and 30 minutes.
A solution of intermediate 3a (0.0091 mol) in THF (10 ml) was added. The mixture
was stirred for 1 hour and 30 minutes. H,O was added. The mixture was extracted with
EtOAc. The organic layer was separated, dried (MgSQs), filtered, and the solvent was

25  evaporated. The residue (4.1 g) was purified by column chromatography ovet silica gel
(elient: CH.CL/iPrOH/NH,OH 90/10/0.5; 15-40um). The desired fractions were
collected and the solvent was evaporated. Fraction 1 was crystallized from



N Conpound 15 (dia A) Conpound 16 (dia B) W) 20071000435 PCTI EP20061063553
-54 n-BuLi 1.6Min hexane (0.0072 ne]) "was added dropwi se at -20C to a
solution of N-(I-nethylethyl)-2-propanam ne (0.0072 nol) in THE (20 m)
under N2 fl\QWaeoFRGos3dM XtUre was stirred at -20C for 20 rPdyuimsesokizen cool ed
to -70C. A solution of internediate 19 .66 0066 nol) in THE (21 m) was
added. The m xture was stirred at 5 -70C for 1 hour and 30 m nutes. A

sol ution of 5-dinethylam no-1 -pyridin-3-yl- pentan-I|-one, (prepared
according to AlAc) (0.0092 nol) in THE (20 mM ) was added. The m xture was

stirred at - %ﬁ%ﬁ@{lﬁg_l ﬂ%ﬁ]récmi%%&aﬁlte?&fj&ﬁ?ﬂdﬁeﬁpﬁeldﬂﬁﬁlH‘g)i)tf poutfd 7

extracted wit er € organi c layer was separat

g&ﬁ
(MgS04), fi | (diastereoispmer Acmyol AR Fmﬁo@mcrammzed]ﬂ@nﬁwéﬁg’l’em g) was
purified by %ﬁ%ﬁt&?ﬂf&é@ﬁﬁm. PIRL: 093b ig@F c8@borll 18§ Biasterecisomer

CH2C12/ CH30H/ N g 8/0.5; 15-404m. Two fractions were collected and the
sol vent was sa‘BPJrl : Fraction | was crystallized from DI PE. The
precipitate was filtered off and dried. Yield: 0.065 g of conpound 15 (3% ;
(di ast ereoi SM- 150C). Fraction 2 was crystallized from DIPE The
precipitate ed off and dried. Yield: 0.062 of conpound 16 (3% .

15 (di ast er eoPrsparetionBif coppow@QP Exanpl e B2f Prepar at

18 Br 01l N~ N i Compound 17 (dia A) Conpound 18

hexane (0.0073 ne]) was added at -20C to a m xture of yllj"-

et hyl ) -2-propanam ne (0.0073 ne]) in THEg{10 z . he m xture

was 20 stirred for 20 m nutes, then cool ed 7 T A sol ution of

internediate 19 (0.006 nmol) in THE (10 m) H The m xture
n

was stirred for 1 hour and 30 minutes. A soluti gdi at e 3a
(0.0091 nol) in THE (10 M) was added. The m xture S8 ed for 1 hour
and 30 m nutes. H20 was added. The m xture was extracted with
Compound 19 (dia A)
n-BuLi 1.6M in hexane (0.002 mol) was added at —20°C to a solution of N-(1-methyl-
ethyl)-2-propanamine (0.002 mol) in THF (6 ml) under N> flow. The mixture was
stirred for 20 minutes, then cooled to —70°C. A solution of intermediate 19 (0.002 mol)
10 in THF (2 ml) was added. The mixture was stirred at ~70°C for 1 hour and 30 minutes.
A solution of 5-dimethylamino-1-naphthalen-1-yl-pentan-1-one (0.0024 mol) (prepared
according to the procedure of Al Ac) in THF (2 ml) was added. The mixture was stirred
for 1 hour and 30 minutes. H;O was added. The mixture was extracted with EtOAc.
The organic layer was separated, dried (MgSQ,), filtered, and the solvent was
15 evaporated. The residue was purified by column chromatography over silica gel
(eluent; CH»Cl, 100; 15-40pm). The first desired fraction was collected and the solvent
was evaporated. The residue was further purified by column chromatography over
silica gel (eluent: CH,CL/CH;OH/NH,OH 95/5/0.1; 15-40um). The pure fractions
were collected and the solvent was evaporated. Yield: 0.029 g of compound 19
20  (diastereoisomer A).

of conpounds 17 and
a B) n-BuLi 1.6Min
met h



Et OAc.. The organic | ayer was separated, dried (MgSO™4), filtered, and the

sol vent was 25 evaporated. The residue (4.1 g) was purified by colum
chromat ography over silica gel (eluent: CH2C12/i PrOH NHACH 90/ 10/ 0. 5;
15-40m) . The desired fractions were collected and the sol vent was

evapor at edwoRn@ani«en 1 was crystallized from WO 2007/ O0&43Er2006/063553

PCT/ EP2006/ 063553 -55 i PrOH/ DI PE. The {¥ffecipitate was filtered off and
dried. Yield: 0.214 g of conpound 17 (diastereoisoner A, np. 170C).
Fraction 2 was crystallized fromiPrOH/ DIPE. The precipitate was filtered
off and dried. Yield: 0.039 g of conpound 18 (di astereoi soner B; np. 145C).
5 Exanpl e BZExariphpB2iati on of conpound 19 I \ OH Br NN~ N O Conpound 19
(dia A n- Bulyi 1.6M i.n hex]%ﬁg?réogpﬁ nol) was added at -20C to a sol ution of
N (1- et hyl - TERTEHOM.f cpmp) A %) .002 nol) in THE (6 ni) under N2 flow.
The m xture was stirrgd fjor 20 m nutes, then cooled to -70C. A solution of
internediate 19 (0.002~gp#) 10 in THE (2 M) was added. The m xture was
stirred at -70C for 1 houromnd 30 ffinutes. A solution of

5- di et hyl anfheA ﬁent an-|-one (0.0024 nol) (prepared
according to thg progcedurg AlAc) in THE (2 m) was added. The m xture was
stirred for | hourNan(? i nutes. H20 was added. The m xture was extracted
with Et OAc. The organic er was separated, dried (MgSO™4), filtered, and
the sol vent was 15 evaporated. The residue was purified by col um

chr omat ogr aphy ove€ompdunt20 @@lA) (el uent: CH2C12 .100; 15-40m). The first
desired fracti on waemmehd 2iciad)and t he sol vent was evaporated. The residue

G20 21 G sorFRelokPYaRbei: U JATRLORER oS AL BB AGEET Ly ang
t he sol vent msreoaidi-methyletylP-gpropgnanioe (.0547qaoihiuHdF (79 mb). The
(di ast er eol sfiifRire fths brdit W G ORRIAR EolddZRAAWLALEESAZ0lution of intermediate
5 19 (0.0365 mol) in THF (70 ml) was added. The mixture was stirred at —78°C for ]
hour. A solution of 5-dimethylamino- 1-phenyl-pentan-1-one (0.043 mol) (prepared
according to A1Ac), in THF (70 ml) was added. The mixture was brought to —30°C
while stirring, then poured out into ice water and extracted with EtOAc. The organic

layer was separated, dried (MgSQy), filtered and the solvent was evaporated. The
10 residue (22.4 g) was purified by column chromatography over silica gel (eluent:
CH;C1,/CH;OH/NH,4OH 96/4/0.1). Two pure fractions were collected and their
solvents were evaporated. Fraction 1 was crystallized from DIPE. The precipitate was
filtered off and dried. Yield: 0.56 g of compound 20 (5%) (diastereoisomer A). Fraction
2 was crystallized from diethy] ether. The precipitate was filtered off and dried. Yield:
15 1.2 g of compound 21 {9.7%) (diastereoisomer B).

Example B2i
Preparation of compounds 22, 23, 24 and 25

Compound 22 (B1)
Compound 23 (B2)
Compound 24 (Al)
Compound 25 (A2)



-56- Exanpl e B2h Preparation of conpounds 20 and 21 i ORBr ~ N~ N~ O4 |
\ Compound 20 (dia A) Conmpound 21 (dia B) n-BuLi 1.6Min hexane (0.0547
nol ) was added dropwi se at -78C under N2 flowto a mxture

of N- (1- met hybabhinhiss®- Propanam ne (0.0547 nol) in THE ( AcmikP2006bbs353 M Xt ure
was brought to OC and then cool ed again 69 -78C. A solution of internediate

519 (0.0365 nol) in THE (70 mM) was added. The m xture was stirred at -78C
for I hour. A solution of 5-dinethylam no-I-phenyl-pentan-1-one (0.043 nol)
(prepared according to AlAc), in THE (70 m) was added. The m xture was
brought to -30C while stirring, then poured out into ice water and
extracted wiwth Et OAc. The organic |ayer was separat ed dried (MgSO4

filtered and #RELsboMdnhexame @QLJonel) was added dropwisest o2SC(to 2 salutjen %s

purified by cml umeﬂg,hv ) memnsuﬂmlmnﬁk(l(oelnuyaﬁder N, ﬂow The
CH2C12/ CH3OH NH4COH

f dth
sol vents wer¢€ B‘\?’Hﬁbvtaﬁftgﬁcd %\%B\’éﬁg iy ra ‘T%egoﬁéh?e%ft ?‘rll'he o
precipitate vmmrmédﬂtbé@é(m@ﬁ?fmaihm”ﬂﬂ(ﬂﬂmlyivab dddeﬁ 'Bl&rglmiremwwdcforzb (5%

25 7ot SOl A e BTN AT O3 Shpidad e e
(9. 79 (di ast @iyt sesstirg)at —70%afpB dows; thew hrpughttq H0°6f paussd s HI), 23, 24
and 25 CH B&nd/exhaéte&kvnmp@A&qme QHficddyet Rad wasHeARAMNLA Sdr(eE%Mgségﬁpou nd 24
(A) filtered and the solvent was evaporated. The residue (6.5 g) was purified by column
chromatography over silica gel (eluent: CH,CL/CH;OH/NH,OH 96/4/0.4; 15-40um).
10 Two fractions were collected and the solvent was evaporated.
Fraction 1 was further purified by column chromatography over silica gel (eluent:
heptane/EtOH/Triethylamine 97/3/0.1; 20um). Two fractions were collected and the
solvent was evaporated. Yield: 0.13 g of compound 24 (11%); (mp. 101°C) and 0.13 g
of compound 25 (11%). (mp. 96°C)
15  Fraction 2 was further purified by column chromatography over silica gel (eluent:
heptane/EtOH/Triethylamine 99/1/0.1; 20um). Two fractions were collected and the
solvent was evaporated. Residue 1 was crystallized from DIPE. The precipitate was
filtered off and dried. Yield: 0.156 g of compound 22 (7%); (mp. 166°C). Residue 2
was crystallized from DIPE. The precipitate was filtered off and dried. Yield: 0.15 g of
20 compound 23 (7%). (mp. 169°C)

Example B2j
Preparation of compounds 60 and 61 O

B, on TL\/Q

N O

Compound 60 (dia A)
Compound 61 (dia B)

n-BulLi (0.0103 mol) was added dropwise at ~20°C to a solution of diisopropylamine
25 (0.0103 mol) in THF (20 ml) under N; flow. The mixture was stirred at —20°C for

20 minutes, then cooled to —70°C. A solution of intermediate 19 (0.00859 mol) in THF

(28 ml) was added. The mixture was stirred at ~70°C for 1 hour and then a solution of

intermediate 3¢ (0.0103 mol) in THF (29 ml) was added. The mixture was stirred at



Conmpound 25 (A2) WD 2007/ 000435 PCT/ EP2006/ 063553 -57 n-BuLi 1.6Min hexane

(0.0117 nol) was added dropw se at -20C to a solution of

N- (1- et hyl et hyl ) - 2- propanam ne (0.0117 nol) in THE (100 m) under N2 fl ow.

The mxture was stirred at -20C for 20 mnutes, then cooled to -70C. A

sol uti on o¥O X} WP43Edi ate 19 (0.0097 nol) in THE (30 nl BCHER0GMWESS3 The

m xture was stiffed for 1 5 hour. A sol®dton of intermediate 3a (0.0117 nol)

in THE (30 mM) was added. The mnmixture was stirred at -70C for 3 hours, then

brought to -20C, poured out into H2O and extracted with Et QAc. The organic

| ayer was washed with NaCl, dried (MgSO4), filtered and the sol vent was

evapor at ed. -THEC fers) kwes. Mater wys addedd andithe miturbyvas exteacted withr Bt@stcoGhaphy over

silica gel ( ; 4 : fractions
&E%ﬁ@hye% HshA Gide é@e{fﬁg&@lﬁﬁéﬂ%}ﬁltﬁ%ﬂsﬁfi_g]\rﬁ?h

were collected and"the so éent wa evag)or ated. Frac er
purified by LoEAhFHLERBIRE gﬂﬁﬁﬁ?‘i@ﬁg wps puriied by columneghromatography
hept ane/ Et OHivEt sititdyd] deliudh: c92loBéxand/ ERND):-6555915-40.ak) OTVo Waktfons Veheect ed and

the solvent i rat.ed Yield:. O f. GO und 24 % ;. (np. 101C
and 0.13 % %%%%?ﬁﬁﬁsﬁw I”fﬁ/&‘.’ap?‘f?ff]d'sg%g Of§ &8’6"598’1'1"‘124%@ " urt her
purified by (@ebtioml,dier A)yanddytlapbficompeundséll (14%) Gfedctioe Ry diatB).

hept ane/ Et OH/ Tri et hyl am ne 99/1/0.1; 20n). Two fractions were collected and
the solvent_was evaporated. Residue 1 was crystallized fromD PE. The

preci pitat e XsgpleB2k ered of f and dried. Yield: 0.156 g of compound 22 (7% ;

(mp. 166C) . Mesdrstum @comg&nggyst allized from DI PEBrThe precipitate was
eld: 0.15 g of 20 compeynd 23 (7% . (np. 1690

filtered off_a ried.. Yi ,

Exanpl e B2i gr@ﬁa@%a%f?ﬂ@@f conmpounds 60 and 61 B O} N\ Q Compound 60 (dia
A) Conmpound 61 (dia B) n-BuLi (0.0103 nmol) was adéged dropwi se at -20C to a
sol uti on of diisopropylamne 25 (0.0103 nol) in TH®K20 m) |under N2 fl ow.
The m xture was stirred at -20C for 20 m.jutes, oted o, - 70C. A
solution of internmediate 19 (0.00859 m)

Compound 62 (mixture of dia A and dia B)
Compound 63 (A1)
Compound 64 (A2)
Compound 65 (B1)
Compound 66 (B2)

A solution of intermediate 20 (0.00661 mol) in THF (20 ml) was added to a solution of
10 lithium diisopropylamide (commercially available, 2M in THF/heptane, 0.00793 mol)
in THF (27 ml) at —70°C. The mixture was stirred at —70°C for 2 hours. A solution of
intermediate 3a (0.00661 mol) in THF (20 ml) was added. The mixture was stirred at -
70°C for 3 hours. Water was added and the mixture was extracted with EtOAc. The
organic layer was separated, washed with brine, dried over MgSQ,, filtered and the
15 solvent was evaporated. The residue was purified by column chromatography over
silica gel (eluent: CH,CL/CH31OH : 50/1; 15-40 pum). The pure fractions were collected
and the solvent was evaporated. Yield: Compound 62 (a mixture of dia A and dia B)
(30%).
A fraction of the previous compound 62 was purified by chiral column chromatography
20 over silica gel (Supercritical Fluid Chromatography, chiralpack AD, eluent: CO, /
MeOH : 80/20). Four fractions were collected and the solvent was evaporated to obtain
compound 63 (Al, 5%), compound 64 (A2, 4%), compound 65 (Bl, 5%) and
compound 66 (B2, 5%).



(28 mM) was added. The m xture was stirred at -70C for 1 hour and then a
solution of internediate 3c (0.0103 nol) in THE (29 M) was added. The

m xture was stirred at WD 2007/ 000435 PCT/ EP2006/ 063553 -58 -70C for 2
hours. Wat agowasosdeed and the m xture was extracted w tHCTHIFOAG063E5R

organi c | ayer was separated, washed with3®rine, dried over MhpSO4, filtered
and the solvent was evaporated. The residue (6 g) was purified by colum
chromat ography over silica gel (eluent: cyclohexane / EtQAc : 65/35; 15-40
m. Two fractions were s collected and the solvent was evaporated. Yield:
0.55 g of corfxampde B2 (119 (fraction 1, dia A) and 0.71 g of conpound 61
(14% (fraCtiﬂ@'agaﬁoqio?(ﬁ}nggmﬁnglaﬁdRﬁ( Preparati griYesf conpounds Br 62, 63,
64, 65 and 66 MN- O npound 62 (m xture of A and di a(B)s%HConpound
63 (Al) Conmpound 64 (A2) Conpound 65 (B 1) Conpoufido6 (B2) |A sol ution of
intermedi ate 20 (0.00661 nol) in THE (208 d o-a~sBhution of to
l'ithiumdiisopropylamde (comercially avai n THF/ hept ane, 0.00793
nol) in THE (27 m) at -70C. The m xture 0C for 2 hours. A
solution of intermediate 3a (0.00661 nol) in T a1 @ added. The

m xture was stirred at - 70C for 3 hours. Water was added=and the m xture
was extracted wth EtOAc. The organic |ayer was separated, washed with
brine, dried over MySO4, filtered and the 15 sol veGempanddafdiaMed. The
resi due was purified by colum chromat ography overCompeundd0gédia Byl uent :

CH2C12/ CH30H ; 1 I a6t . d the
sol vent was e@ S‘gg{r‘%ﬂ %ﬁﬁfe@%@c}? I%tc}ﬁ%dgg?] gm@zl ﬂz a ﬁ(: >§<]t1 1?1\%3?%@% :ug& i‘ﬂﬁaithoé] ia B)
(30% . A fracithem diisoprepylamidei(eammersiedy avedlable, 2 dn fbiFepiage, 00202 mal col umm
chromat ogr aphy THF (7 ml) at <70°C. The mixture was stirred at —70°C for 2 hours. A solution of
5  intermediate 24 (0.00169 mol) in THF (5 ml) was added. The mixture was stirred at —
70°C for 3 hours. Water was added and the mixture was extracted with EtOAc. The

organic layer was separated, washed with brine, dried over MgSQ,, filtered and the

solvent was evaporated. The residue was purified by column chromatography over
silica gel (eluent: CH,Cl,/CHsOH/NH,OH 90/10/0.1; 15-40 pm), The pure fractions

10 were collected and the solvent was evaporated. Yield: 0,055 g of a mixture of dia A and
dia B (5 %). This mixture was purified by column chromatography over silica gel
(Sunfire C18- Sum, MeOH / NH4HCO; aq 0.5% : 80/ 20. Two fractions were collected
and the solvent was evaporated. Yield: 0.008 g of compound 106 (1 %) (fraction 1, dia
A) and 0.01 g of compound 107 (1 %) (fraction 2, dia B).

15

Example B3a
Preparation of compounds 26 and 27

Compound 26 (dia A)
Compound 27 {dia B)



20 over silica gel (Supercritical Fluid Chromatography, chiral pack AD,
eluent: CO2 / MOH : 80/20). Four fractions were collected and the sol vent
was evaporated to obtain conpound 63 (A, 5%, conpound 64 (A2, 4%,
conmpound 65 (131, 5% and conpound 66 (132, 5% . WO 2007/000435

PCT/ EP2006w0@8E®80435 59- Exanpl e B21 Preparati on of Conpaumgmoedsdessand 107 "N
H AONO Br Conpound 106 (dia A) Conpoun§0107 (dia B) A solution of
intermediate 19 (0.00169 nmol) in THE (5 mM) was added to a sol ution of
l'ithium diisopropyl am de (conmmercially available, 2Min THF/ heptane, 0.00202
mol) in THE (7 m) at -70C. The mixture was stirred at -70C for 2 hours. A
sol ution of ZBubi E6ME€ hatahe 2010473 rﬁ&llﬁrﬁs #dded dtopwiddat (20°C 1) awelatieleed. The

his. oxt race e RSyl Ppehtipd S Taa N W3R PR R W B "
brine, dri edmiziure withSored at i 2G°€r forl2mihutdscthers eholasitp —BSC. dvsmbdioatofd. The
resi due was Hféhhédlﬁgl?go Wl%{@%%‘) @d%m(d&é}ie’f}%e rﬁixlter%aQ%rre(d%“em

CH2C12/ CH30H NH40H 90 he pure fract
col | ect edf andOthdordchauarft sqlationeafipfermedinte 5 (8.0073 mad) SEHE(29mmi) was sddede of di a

?i ?inga d; ? Bl'}(eﬁlrl]f?@_urre whi Sirfodak uvcf\e/bcwaﬁ? H%fﬁﬁl E{ %M&% gﬁﬁnﬁhﬁﬁrﬁgdsogr aphy over
fracti ogs We‘?("g'a“ctﬁ(i Wghgé%ﬁc'aﬁ%]‘){m‘ By ¢ W%%@%@Pﬁ%ﬁ‘% éﬁ éf'?)d 0.008 g of
conpound 106MgB04), fleredand the sblvenli was eAdpomatel. The tesglue 3.6 ghrwesimdified by ( 1 %
g_{ act ' on 2, oﬂ.kﬁ’n @ryrg&t%gﬁiﬁﬁfme? sifiofedl (GRG0, Ef1, R Re I G6/4f 4nd 27 Br
10 15 -40um. Two fractions were collected and the solvent was evaporated. Residue 1 was
crystallized from DIPE. The precipitate was filtered off and dried. Yield: 0.33 g of
compound 26 (diastereoisomer A; mp. 164°C). Residue 2 was crystallized from DIPE.
The precipitate was filtered off and dried. Yield: 1.35 g of compound 27 (36%).
(diastereoisomer B; mp. 180°C)
15

Example B3b
Preparation of compounds 28 and 29

Compound 28 (dia A)
Compound 29 (dia B)

n-BuLi 1.6M in hexane (0.0036 mol) was added dropwise at —20°C to a solution of
N-(1-methylethyl)-2-propanamine (0.0036 mol) in THF (7 ml) under N flow. The
mixture was stirred at —20°C for 20 minutes, then cooled to —70°C. A solution of

20  intermediate 17 (0.003 mo)) in THF (10 ml) was added. The mixture was stirred at
—70°C for 1 hour. A solution of intermediate 3a (0.0036 mol) in THF (10 ml) was
added. The mixture was stirred at —70°C for 4 hours. H,O was added. The mixture was
extracted with EtOAc. The organic layer was washed with H>O, then with saturated
NaCl, dried (MgSQ,), filtered and the solvent was evaporated. The residue (2 g) was

25  purified by column chromatography over silica gel (eluent: CH,ClL/CH;OH/NH,OH
94/6/0.3; 15-40pm). Two fractions were collected and the solvent was evaporated.



Compound 26 (dia A) Conpound 27 (dia B) WO 2007/ 000435 PCT/ EP2006/ 063553
-60 n-BuLi 1.6Min hexane (0.0073 nol) was added dropwi se at -20C to a
solution of M (1-nethylethyl)-2-propanam ne (0.0073 nol) in THE (1S m)
under N2 f lvpgvze0t/d6he3smi Xture was stirred at -20C for 20 mciuiress/ioésden cool ed
to -70C. A solution of internediate 17-68B.0061 nol) in THE (20 m) was
added. The m xture was stirred at 5 -70C for 1 hour. A solution of
internediate 5 (0.0073 nol) in THE (20 m ) was added. The m xture was
stirred at -70C for 3 hours. H20 was added. The mixture was extracted with

F_t ﬂ“\c- ghe gﬁ&ﬁﬁhélhﬁﬁ@{ys%&e&\/ﬁ-ﬁﬂwEﬁbé@éiﬁiﬁé@ﬁsﬁﬁ%dgﬂﬁ?&&iec(MSQ?) 4 b
iltered an sol ven evapor gt ed. r dye . as purified by
columrm chro 8@%‘%&9’3‘3\%%@4'&@3ggfglm’é‘@?'ﬁ‘g%:(gosébﬁ(%fQMG%?rhmﬁﬁ 961410. 4;
10 15-40m TwvaofC)aRedidues) way aystallizeddtont DERFE] Thb pregipitarervas Hiered wiifimdat ed.

Resi due 1 was,_. Gr L ze I . QI ecd Di . il tered off and
dried. Yiel d:dr{?&?,g%%l?h‘fﬁ gc"gﬁé‘%ﬁ%‘gfg%%ﬁg‘?%@@?%@’WZ% Cl1640). Resi due
2 was crystallized fromDI PE. The precipitate was filtered off and dri ed.
Yield 1.35 g@fmiogound 27 (36% . (diastercoisoner B; np. 180C) 15
Exanpl e B3b PTeF&faﬁ‘ n of cong)ounds 28 and 29 Br OH \ Ni Conpound 28
(dia A) Conddcrietog of gerapesndpi®and 311 6M i n hexane (0.0036 nol) was added
dropwi se at -20C to a $8Igtion of N-(I-nethylethyl)-2-propanam ne (0.0036
nmol) in THE (7 m) unde flow. The mxture was stirred at -20C for 20
m nutes, then cooled to A sol ytion of 20 intermediate 17 (0.003 nol)

in THE (10 m) wg ded Ne was stirred at -70C for 1 hour. A
solution of int atle 3a\(0.0036 nmol) in THE (10 m) was
-

Compound 30 (dia A)
Compound 31 (dia B)

n-BuLi 1.6M in hexane (0.0073 mol) was added dropwise at —20°C to a solution of
N-(1-methylethyl)-2-propanamine (0.0073 mol) in THF (15 ml) under N, flow. The
mixture was stirred at —20°C for 20 minutes, then cooled to —70°C. A solution of

10 intermediate 18 (0.0061 mol) in THF (20 ml) was added. The mixture was stirred at
—70°C for 1 hour. A solution of intermediate 5 (0.0073 mol) in THF (20 ml) was added.
The mixture was stirred at —70°C for 3 hours. H>O was added. The mixture was
extracted with EtOAc. The organic layer was washed with saturated NaCl, dried
(MgSO0y), filtered and the solvent was evaporated. The residue (3.9 g) was purified by

15 column chromatography over silica gel (eluent: CH>ClL/CH;OH/NH4OH 96/4/0.4,
15-40um). Two fractions were collected and the solvent was evaporated. Residue 1 was
crystallized from DIPE. The precipitate was filtered off and dried. Yield: 0.52 g of
compound 30 (14%); (diastereoisomer A; mp. 160°C). Residue 2 was crystallized from
DIPE. The precipitate was filtered off and dried. Yield: (.24 g of compound 31 (7%).

20 (diastereoisomer B; mp. 174°C)



added. The m xture was stirred at -70C for 4 hours. H20 was added. The

m xture was extracted wwth Et OAc. The organic | ayer was washed with H20

then with saturated NaC, dried (MgSO4), filtered and the sol vent was

evaporated. The residue (2 g) was 25 purified by colum chronmat ography over

silica gel WOR0NAP43S CH2C12/ CH3OH NHAOH 34/ 6/ 0. 3; 15- 40RGT/ERMG/G58%8t i ons

were collected and the sol vent was evap'c? ated. WO 2007/ 000435

PCT/ EP2006/ 063553 -61 Residue | was crystallized from D PE. The precipitate

was filtered off and dried at 65C under vacuo. Yield: 0.091 g of conpound

28 (5% ; (diastereqisomer A, np. 170C). Residue 2 was crystallized from

DI PE. The prE¥ampleB#b was filtered off and dried. Yield: 0.11 g of conpound

29 (6% . (di pebsatsi FUGRpolhidsMRand 38C) 5 Exanpl e Bda Preparation of

conmpounds 30 and 31 Ay~Br /0 Conmpound 30 (dia A) Conpound 31 (dia B)

n-BuLi 1.6Min hexane ( 073 nol) was added dropwi se at -20C to a sol ution

of N (I-nethylethyl)-2>f gpanam ng (0.0073 nol) in THE (15 m ) under N2

flow. The m xt , 20C for 20 mnutes, then cooled to -70C. A

solution of to -- : (0.0(%1 mol) in THE (20 m) was added. The

m Xture was g4 et A O-C for 1 hour. A solution of internediate 5

(0.0073 nol) in THE (20] a] as added. The m xture was stirred at -70C for

3 hours. H20 was added. The 'xture was extracted with Et OAc. The organic

| ayer was washed with satud NaCl, dried (MSO4), filtered and the

sol vent was evaporated. The™esidue (3.9 g) was purified by 15 col umm

chromat ography over silica gel (eluent: CH2C12/ CH3OH NHAOH 96/ 4/ 0. 4,

15-40m) . Two fract CemeeupdiZddiady)l ect ed and the sol vent was evapor at ed.

Resi due | was crySempounddeBym DI PE. The precipitate was filtered off and

dried. Yield: 0.52 g of conpound 30 (14%; (diastereoisoner A, np. 160C).

Resi due 2 was Ci}Z/St@'l i.zed frﬁm Dl §>E. The precipitate was filtered off and

dried. Viel ¢*BylbLoM ighezang 800f mal) wasgdded dropwisent 20 Cp &spivtionof 1740
N-(1-methylethyl)-2-propanamine (0.0036 mol) in THF (7 ml) under N, flow. The -

mixture was stirred at —20°C for 20 minutes, then cooled to -70°C. A solution of
5 intermediate 18 (0.003 mol) in THF (10 ml) was added. The mixture was stirred at

~70°C for 1 hour. A solution of intermediate 3a (0.0036 mol} in THF (10 ml) was
added. The mixture was stirred at —70°C for 4 hours. H,O was added. The mixture was
extracted with EtOAc. The organic layer was washed with H,O, then with saturated
NaCl, dried (MgSOy), filtered and the solvent was evaporated. The residue (2.1 g) was

10 purified by column chromatography over silica gel (eluent: CH,»Cl,/CH;OH/NH,OH
95/5/0.2; 15-40um). Two fractions were collected and the solvent was evaporated.
Yield: 0.18 g of compound 32 (10%) (diastereoisomer A). Fraction 2 was crystallized
from DIPE. The precipitate was filtered off and dried at 65°C under vacuo. Yield: 0.2 g
of compound 33 (11%). (diastereoisomer B; mp. 198°C)

15

Example B5a
Preparation of compound 34

Compound 34 (dia B)



WO 2007/ 000435 PCT/ EP2006/ 063553 -62- Exanple B4b Preparati on of conpounds
32 and 33 / I \ N Br Ni Conpound 32 (dia A) Conpound 33 (dia B) n-BuLi
1.6M in hexane (0.0036 not) was added dropwi se at -20C to a sol ution of

N- ( 1- et hyl wbhyd7)oodsspr opanam ne (0. 0036 nol) in THE (7 neQT/Er20@roc3sds f 1 ow.
The mixture was stirred at -20C for 20 #8nutes, then cooled to -70C. A
solution of 5 internediate 18 (0.003 not) in THE (10 mM) was added. The

m xture was stirred at -70C for 1 hour. A solution of internediate 3a
(0.0036 nmot) in THE (10 M) was added. The m xture was stirred at -70C for

4 hours. H20 masixwebdsEompbendd ¢0L000e Hoesméwobmm)Ei@WC((TmszgpmgamC

Sebel 2’35aﬁﬁsﬁ"ﬁ@%W@ﬁt‘gﬁ,&fgﬂs@gﬁaﬁﬂwﬁﬂ e e oodlediisdae 1 b

purified by ctempemntucd) fittmed agd spshed owithrCH; (L. The §btate wasuveashed with H;0, then

CH2C12/ CH3OH/ M t d th
sol vent was evapi)grﬁgfl gmﬁ“ﬁé"&}%?ﬂ@@ fafa?éﬁ Wf@%ﬂfﬁﬁ% g1r Zgl sorrgr
A) . Fractidn ®lxgaswaysvaperptelz B resldt@rwaametallmé fiomeRIRY. (The pregipifate Wag er ed of f
and dried at @Iﬁs@ed’éﬂﬁﬁd HPUPhis Yabtich wdd-d#ied at WC%Wu@&léﬂ%Mgof

(di ast ereoi soner B; 8 e B5 paration of conpound 34 / OH
N~ / 1\ \ ¢ Q:gﬁiﬂ%a aﬁt@(‘iﬂ’ﬂsa"%?h %@7‘? 000435 PCT/ EP2006/ 063553 - 63

Preparation of compound 35

Compound 35 (dia A)
Compound 35 (diastereoisomer A) was prepared according to the same protocol, but
10 starting from compound 5.

=N Example B5b
Preparation of compound 36

Compound 36 (dia A)
A mixture of compound 17 (0.0001 mol), HCO, NH,* (0.0008 mol) and Pd/C (0.1g) in
methanol (3 ml) was stirred and refluxed for 1 hour, then cooled to room temperature
15 and filtered over celite. Celite was washed with CH.Cl,. The organic layer was washed
with H;O, then with saturated NaCl, dried (MgSQy), filtered and the solvent was
evaporated. The residue (0.11 g) was purified by column chromatography over
kromasil (eluent gradient: CH,CL/CH;OH/NH,OH 98/2/0.1 to 90/10/1; 3.5um). The



A m xture of conpound 6 (0.0002 nol), 14CO2NH4+ (0.0012 nol) and Pd/ C (0. 15
g) in nmethanol (3 m) was stirred and refluxed for 30 m nutes, then cool ed
to room tenperature, filtered and washed with CH2C 2. The filtrate was
washed with H2O then wth saturated NaC . The organic | ayer was separated,
dri ed (Ngswmo"i’qop‘{?’ér ed and the 5 sol ve%was evapor at eBCT/ER906¢%355due was
crystallized from DI PE. The precipitate filtered off and dried. This
fraction was dried at 60C under a vacuo. Yield: 0.054 g of conpound 34,
(42% . (diastereoisoner B; np. 179C) Preparation of conpound 35 kO/ \ /0
Compound 35 (di ?’Bé) Conpo tjmd 35 (diastereoi soner A) was prepared accordi ng
to the same NS Wgif co ]E@e%%’!ﬂ'tb? Rivent wias %‘@ﬁﬂ‘@@ﬁd‘(@]d B03msied B5b

Prepar ati on edmpban® 86 (43%3q diakterebisdmbA; hp.Gosuound 36 (dia A) A m xture of
compound 17 (0 0001 nol ), HCO2NH4+ (0.00 8 mol') and Pd/C (0.1g) in nethanol
(3 n) was stirred and refluxed for 1 hour, then cooled to roomtenperature
15 and filteExginpleBfccelite. Celite was washed with CH2Ch. The organic |ayer
was washed wpiha bZO saturated Nad , : (l\/gSO4) filtered and
t he sol vent V\Pwa eva?oft)crgg'?e%q&i?he resi due (0. 11 as purified by colum
chromat ogr aphy over kromasil (eluent gradient: 7
to 90/10/1; 3.5nm). The WO 2007/ 000435 PCT/EP20061(
were coll ected and the sol vent was evap d\ 7l eltt” O037~g of conpound
36 (43% (diastereoisonmer A, np. 1050). Npl.£2 BSc Prepar ati on of conpound
37 JO~~111 / | \ Conmpound 37 (dia B)

CA

N

Compound 37 (dia B)

5 A mixture of compound 33 (0.0001 mol), HCO, NH," (0.0008 mol) and Pd/C (0.1 g) in
methanol (3 ml) was stirred at 65°C for 1 hour, then cooled to room temperature and
filtered over celite. Celite was washed with EtOAc. The organic layer was washed with
H;0, then with saturated NaCl, dried (MgS0O,), filtered and the solvent was evaporated.
Yield: 0.071 g of compound 37 (83%) (diastereoisomer B).

10

Example B6
Preparation of compound 38

Compound 38 (dia B)
A mixture of compound 18 (0.0003 mol), 2-furanylboronic acid (0.0005 mol) and
Pd(PPhs)4 (0.00003 mol) in DME (4 ml), methano! (2 ml) and K;CO3 2M (0.34 ml)
was stirred in a microwave oven at 65°C for 15 minutes (P = 300W), then cooled to

15 room temperature, poured out into H;O and extracted with CH,Cl. The organic layer

was separated, dried (MgSQ,), filtered and the solvent was evaporated. The residue
was purified by column chromatography over silica gel (eluent gradient:
CH,Cl,/CH;OH/NH4OH 98/2/0.2 to 90/10/0.1; Sum). The pure fractions were collected
and the solvent was evaporated. The residue was crystallized from DIPE. The



5 A mixture of conmpound 33 (0.0001 nol), HCO2NH4™ (0.0008 nol) and Pd/C (0.1
g) in nmethanol (3 mM) was stirred at 65C for 1 hour, then cooled to room
tenperature and filtered over celite. Celite was washed with Et OAc. The
organi ¢ | apeo 2v@mod@shed with H20, then with saturat ed Bga@iro@dnsmsst (MgSOHL) ,
filtered and the sol vent was evaporated.-65-Yiel d: 0.071 g of conpound 37
(839% (diastereoisoner B). 10 Exanple B6 Preparation of conpound 38 OH O \
\' N N O Conpound 38 (dia B) A mxture of conpound 18 (0.0003 nol),
2-firranyl boronic acid (0.0005 nol) and Pd(PPh3)4 (0.00003 nol) in DVE (4
m ), et hanol précipitite was filtdfei @8 antiMirldd. Bit1d710)05 (fvmoﬁagemms (26%).1i cr owave oven
at 65C for 1§n‘i nutes (P.= 30&%\1 then cooled to 15 room tenperature, poured
out into HZO(gﬁateE@Q’ts?@ ]adi\n %HZCI 2. The organic |layer was separated,
dried (MgSH), filtered and the sol vent was evaporated. The residue was

purified by : agﬁ hy over silica gel (el gradi ent:
Cl42C12/ oﬁm@éﬁ%@ ?2 90/10/0.1; 5m. The

fractions were
collected and the solvent was evaporat ed~—The residu

and dried. Yield: 0.05 g of conpound 38 (Z86% 2 .
182C) Preparation of conmpound 39 OH O I \ \ N d 39 (dia A

Conmpound 39 (di astereoi soner A) was prepared actord ng Y same protocol,
but 5 starting from conpound 17. Exanple B7

Compound 39 (dia A)

Compound 39 (diastercoisomer A) was prepared according to the same protocol, but
5  starting from compound 17.

Example B7
Preparation of compound 40

Compound 40 (dia A)
A mixture of compound 17 (0.0003 mol), phenylboronic acid (0.0005 mol) and
Pd(PPh;),4 (0.04 g) in DME (4 ml), K»CO; (0.34 mi) and methanol (2 ml) was stirred in
10 amicrowave oven (P = 300W) at 65°C for 15 minutes, then cooled to room
temperature. H,O then CH,Cl, were added. The mixture was filtered. The organic layer
was separated, dried (MgSOy,), filtered and the solvent was evaporated. The residue

was purified by column chromatography over kromasil (eluent gradient:

CH,Cly/CH;OH/NH4OH 98/2/0.2 to 90/10/1; Sum). The pure fractions were collected
15  and the solvent was evaporated. This fraction was dried at 58°C under vacuo.

Yield: 0.1 g of compound 40 (diastereoisomer A).



Preparation of compound 40 H \ \ N~ N i Conpound 40 (dia A) A m xture of
conpound 17 (0.0003 nol), phenylboronic acid (0.0005 nol) and Pd(PPh3)4
(0.04 g) in DME (4 M), KRCB (0.34 mM) and nethanol (2 m) was stirred in
10 a m crowave oven (P = 300W at 65C for 15 minutes, then cooled to room

t enper at ur¥0 WPHUIEN CH2C12 were added,, The ni xt ure WREHERPUSNOEHS3 The
organic | ayer was separated, dried (|vg'§?54), filtered and the sol vent was
evaporated. The residue was purified by col unm chromatography over kronasil
(eluent gradient: CH2Cl2/CH30H NH40H 98/2/0.2 to 90/10/1; 5m. The pure
fractions were collected 15 and the sol vent was evaparated. This fraction
was dried atPreparationpfcompound 4l vield: 0.1 g 40 (di astereoi soner
A). WD 2007/000435 PCT/ EP2006/ 063553 - 6&~P conmpound 41 j Ol ~"
Compound 41 (dia B) Conpound 41 (diastég i red according
to the sanme protocol, but starting frofwcon gparation
of conpound 42 N OH N Conpound 42 (dia B) 5 21 (0.0003
not), 3-(1, 3, 2-di oxaborinan-2-yl)pyridine (0.08¢05y Pd( PPh3) 4
(0.00003 nol) in DVE (4 m), nethanol (2 m) and K2 B ) was
stirred in a mcrowave oven at 75C for 10 m nutes (P=300W en cooled to
roomtenperature, poured out into H2O extracted with CHZ nd filtered.
The organic |ayer was separated, dried (MgSO4), filtered &nd the sol vent
was evaporated. t0 The residue (0.17 g) was purifj I

chromat ogr aphy over kromasil (eluent gradient: 0@%?9%%04 98/2/0.1
to 90/ 10/ 1; Gompound FiWdidstercaisamms Bjavae prepariedl ecoatingitodhe senespbipeols butas

S\égg)rat ed. sﬁrﬁﬁéjﬁoﬂ-cg&ﬁo&hdolfs. conmpound 42 (37% . (diastereoi somer B; np.

Example B8
Preparation of compound 42

Compound 42 {dia B)
5 A mixture of compound 21 (0.0003 mol), 3-(1,3,2-dioxaborinan-2-yl)pyridine (0.0005

mol) and Pd(PPh;)4 (0.00003 mol) in DME (4 ml), methanol (2 ml) and K,COs (0.38
ml) was stirred in a microwave oven at 75°C for 10 minutes (P=300W), then cooled to
room temperature, poured out into H,O, extracted with CH,Cl; and filtered. The
organic layer was separated, dried (MgSOy), filtered and the solvent was evaporated.

10 The residue (0.17 g) was purified by column chromatography over kromasil (eluent
gradient: CH,Cl,/CH;OH/NH,OH 98/2/0.1 to 90/10/1; 3.5um). Two fractions were
collected and the solvent was evaporated. Yield: 0.073 g of compound 42 (37%).
(diastereoisomer B; mp. 203°C)

Preparation of compound 43

Compound 43 (dia A)



Preparation of compound 43 UN OH N i Conpound 43 (dia A) W) 2007/000435
PCT/ EP2006/ 063553 -67 Conpound 43 (di astereoi soner A) was prepared
according to the sane protocol, but starting from conpound 20. Exanple B9
Pr epar at i onwofomeogasesind 53 HH Br N~ I N O conpound 53 KTi/EP2606/063553

1-chl oroet hyl chloroformate (0.00108 nol-$7was added at roomtenperature to a
m xture of conmpound 60 (0.0009 nol) in 1,2-dichloroethane (10 m). The

m xture was stirred at 80C for 1 hour. The solvent was evaporated. MOH (10
m) was added to the residue 10 and the m xture was stirred and refl uxed for
1 Ihour. Ehe SObmpothd VA sdisstapeis@her ) v?ﬁs?repﬁﬁﬂl iadmdiﬁ@t&th/g)umapro_v ool bﬁte;:l ;)y
columm chro a sidd ca ge eluent: CHC 2/ We NH4OH 95/5/0.5
to 85/ 15/1.%‘%@%I£§%§d%e pure fractions were collected and the

sol vent was evaporated. Yielding: 0.21 g of conpound 53 (45 % (dia A, np.
121 C). 15 Expipisfe 890 Preparation of compound 55 OH / I \ N~ HON O

Compound 55 (dra
Preparation of compound 53

compound 53 (dia A)

1-chloroethyl chloroformate (0.00108 mol) was added at room temperature to a mixture
of compound 60 (0.0009 mol) in 1,2-dichloroethane (10 ml). The mixture was stirred at
80°C for 1 hour. The solvent was evaporated. MeOH (10 ml) was added to the residue

10 and the mixture was stirred and refluxed for 1 hour. The solvent was evaporated. The
residue (2.8 g) was purified by column chromatography over silica gel (eluent:
CH,ClL,/MeQH/NH,OH 95/5/0.5 to 85/15/1.5; kromasil 5 um). The pure fractions were
collected and the solvent was evaporated. Yielding: 0.21 g of compound 53 (45 %) (dia
A, mp. 121°C).

15

Example B10
Preparation of compound 55

Compound 55 (dia B)

Sodium borohydride (0.00038 mol) was added at 5°C 1o a solution of intermediate 21

(0.00038 mol) in MeOH (2 ml) and THF (2 ml). The mixture was stirred for 2 hours at
20 5°C. Then water was added and the mixture was extracted with EtOAc. The organic

layer was washed with water then brine and was then dried over MgSO,, filtered and



Sodi um bor ohydri de (0.00038 nol) was added at 5C to a sol ution of
internediate 21 (0.00038 nol) in MeOH (2 m) and THE (2 m ). The m xture
was stirred for 2 hours at 20 5C. Then water was added and the m xture was
extracted with Et OAc. The organic | ayer was washed with water then brine and
was then dWVPS7TEIEBS vgsos, filtered and YO 2007/ 000435 HETFEPYGEY963553
-68 evaporated till dryness. The resi du'g (0.2 g) was purified by colum
chromat ography over silica gel (eluent: Cl142Cl12/ CH3014/ NHAOH 96/4/0.4 to
88/12/1.2; kromasil Si 5 n). The pure fractions were collected and the

sol vent was evaporated. Yield: 0. 095 g of cogpound 55 (47 % np. 174C). 5
Exanpl e Bl IeVPP‘g'ﬁfﬁagﬁid&Teﬁ Hﬁ%ﬁﬁ@ﬂﬁ%@ &W%?rﬂl‘“@?d byscplumnchrematograivrpound 56
(dia A) Conpeusiichgel (elhant RYHAMCHIOMAHOC983y041t6 864 2(110; XtdtiRi1®f dia A and

B) (0.00103 : - oni Cj 00154 mol ) and Pd(FEPh3)2Cl12

(0. 00005 nol Ju“)n ﬂ@%@%@%@g‘ﬁ%‘&%’g c?%"t"gﬁf'??heiSSE’REc‘ﬁ‘S(ei'f‘Po‘“ﬂ#(“Sﬁ‘g- Na2CCB 2M
(0.77 m) 0%% g of ecosnpionnd SH{43r%6)mp.é745Cen at 90C for 2 times 9 mnutes
(P=300 W5 The m xture was then cooled to roomtenperature and poured out
into H20 O—%@lﬁ@%\'@z‘ladded and the m xture was filtered over a short pad of
celite. The : was decanted and the organig |ayer was dried (MgSOH4),
filtered andrepasationnivempoupds S6ertbdt at ed. The Hue was purified by col um
chromat ography 15 over silica gel (eluent: CH2E CH30H : 5:1; 15-40 m. Two
fractions were collected and the solvent was evaporated. Yield: 30% of
conpound 56 and 28% of conpound 57. A fraction-of conmpound 57 was separated
by chiral colum chromat ography over silica l@ (SFC, chiral pack AD,
eluent: CO2 / McOH : 80/20). Two fractions were~eg8l | ected nd the sol vent
was evaporated to obtain conpound 175 (B 1, 10% [am®di conpoupnd 176 (B2,

109 . = ~

Compound 56 (dia A)
Compound 57 (dia B)

A mixture of compound 62 (mixture of dia A and B) (0.00103 mol), phenyl-boronic
acid (0.00154 mol) and Pd(PPh;):Cl; (0.00005 mol) in dimethoxyethane (1.5 ml),

10 MeOH (1.5 m!) and Na,CO3 2M (0.77 ml) was stirred in a microwave oven at 90°C for
2 times 9 minutes (P=300 W). The mixture was then cooled to room temperature and
poured out into H,O. CH>Cl, was added and the mixture was filtered over a short pad
of celite. The filtrate was decanted and the organic layer was dried (MgS0,), filtered
and the solvent was evaporated. The residue was purified by column chromatography

15 over silica gel (eluent: CH.CL/CH3OH : 5:1; 15-40 um). Two fractions were collected
and the solvent was evaporated. Yield: 30% of compound 56 and 28% of compound
57.

A fraction of compound 57 was separated by chiral column chromatography over silica

20 gel (SFC, chiralpack AD, eluent: CO; / MeOH : 80/20). Two fractions were collected
and the solvent was evaporated to obtain compound 175 (B1, 10%) and compound 176
(B2, 10%).



WO 2007/ 000435 PCT/ EP2006/ 063553 -69- Exanple Bl12 Preparation of conpounds
58 and 59 H Br / \ NI IN O Conpound 58 (dia A) Conpound 59 (dia B) n-BuLi
(4.86nmmol ) was added dropwi se at -20C to a solution of diisopropylam ne
(4.86mmol ) wo 200e00430 nil) under N2 flow. The m xture WPCTHP2006068588 - 20C
for 20 mnutes and then cooled to -70C-6% sol ution of internediate 19
(0.00405 nmol) in THES (11 m) was added. The m xture was stirred at -70C
for 1 hour and then a solution of internediate 3b in THE (10 m) was added.
The m xture was stirred at -70C for 30 mnutes. Water was added and the

m xture was q;ﬁa@ratlemvmth Et OAc. The organic | ayer was separated, washed

with brine, I ed over d and the sol was evaporated. The
resi due (2. 7 W ;5’6."19@?%‘“%&%‘13 chr omat ogr over silica gel 10

(el uent: CHZC1 2/ CH30H NH4OH 92/8/ 0.2, Si 2 15-40m CH2d 2/ CH30H NH40H
94/6/0.3 kromasil Si 10 m). Two fractlons wer e coI | gctedn and the sol vent
was evaporated. Yield: 0.25g of conpoundB 4 o "hdhbg~ A) and
0.19g of fraction 2 (8 %9 (dia B). Fractio al 1ized frofn DI PE.
Yield: 0.09g of conpound 59 (4 % (dia B, xanpl e Bl3a
Preparation of conmpound 67 Br H \ / N O (mxture of dia A
and dia B) A solution of internediate 19 (4.54 g, 0.01 'i in THE (30 m)
was added slowy at -70C under N2 flow to a sol ution of I hi um

di i sopropylam de (12.7 nm, 0.0166 nol)

Compound 58 (dia A)
Compound 59 (dia B)

n-BuLi (4.86mmol) was added dropwise at -20°C to a solution of diisopropylamine
(4.86mmol) in THF (10 ml) under N2 flow. The mixture was stirred at -20°C for 20
minutes and then cooled to -70°C. A solution of intermediate 19 {0.00405 mol) in THF
5 (11 ml) was added. The mixture was stirred at -70°C for 1 hour and then a solution of
intermediate 3b in THF (10 ml) was added. The mixture was stirred at -70°C for 30
minutes. Water was added and the mixture was extracted with EtOAc. The organic
layer was separated, washed with brine, dried over MgSO,, filtered and the solvent was
evaporated. The residue (2.7 g) was purified by column chromatography over silica gel
10 (eluent: CH,Cl,/CH;OH/NH,OH 92/8/0.2, 8i0; 15-40pm then
CH,Cl/CH3OH/NH,OH 94/6/0.3 kromasil Si 10 um). Two fractions were collected
and the solvent was evaporated. Yield: 0.25g of compound 58 (10 %) (fraction 1, dia
A) and 0.19g of fraction 2 (8 %) (dia B). Fraction 2 was crystallized from DIPE. Yield:

0.09g of compound 59 (4 %) (dia B, mp.132°C).
15

Example B13a
Preparation of compound 67

Compound 67 (mixture of dia A and dia B)
A solution of intermediate 19 (4.54 g, 0.0138 mol) in THF (30 ml) was added slowly at
—70°C under N; flow to a solution of Lithium diisopropylamide (12.7 ml, 0.0166 mol)
in THF (19 ml). The mixture was stirred at —70°C for 90 minutes. A solution of
20  intermediate 3d (0.0166 mol) in THF (45 ml) was added slowly. The mixture was



in THE (19 m). The m xture was stirred at -70C for 90 mnutes. A solution
of 20 internediate 3d (0.0166 nol) in THE (45 m) was added slowy. The

m xture was WD 2007/ 000435 PCT/ EP2006/ 063553 -70 stirred at -70C for 3

hour s, hydrolzyzed at -30C with ice water, and extracted with EtOAc. The
organi c | aY&0W#¥04Separ at ed, dried over filter edPCHERROPINSIHS| vent

was evaporated. The residue (9 g) was pJ f| ed by col unmm chr omat ogr aphy over
silica gel (eluent: CH2C 2/ CH30H;, 99/1; 15-40m . The pure fractions were
collected and the 5 solvent was evapor at ed Yi eld: 4.9 g of conpound 67 (60
% (mxture of diastereoisoners A and B) npl e B13b Preparation of
cormpound 54 §tirregyat —H}°C\fox 3 hous, /hYNOU7BB#p§Q‘KdW5h“(eM%@Tuﬁ@ otreagtedwithand di a B)

n-BuLi (15. 6E0Ac. Thafai® nayeﬂwes éthtéal, dhRa oaddﬂgsdr mwea,eanatthe @ent 0 a
solution of _10 diiso THE (40

R s o e AL M e B
cool ed to - 78C(chiens STHHCILATHGDH; 9ML; d 5 b imit Bhejlird BacBions were@2eataal Andithe THE (70

m) was agdegiveh S 769":5 QQM{ and then a
sol ution of eéli!’n‘{ e&n‘%ﬁd@lvg%&a%dvfﬁgés bgr(gqa?g&mdl 6f()2);)érc'1U| v) in THE (70 m)
was added. THESHGFPisQIES Aeppd 1rred at -70C for 2 hours. Water 15 was added
and the m xture was extracted with Et QAc. The organic | ayer was separat ed,

washed with %I’I n iggill ed over MpSO4, filtered and the sol vent was

evapor at ed. ) was purified by colum chromatography over
silica gel ( FP?é?Hon‘tﬁ‘iQ’@Pé i sopropanol / NH4EH™08/2/0.1; 15-40 m) to give
rise to conmpound 54 (2.5 g) (mxture of dia A dia B). 20 WO 2007/000435

PCT/ EP2006/ 063553 -71- Exanpl e Bl4a Prepar at i on”of corrpoundf 68 69 I \
OH
Br.

Compound 54 (mixture of dia A and dia B)

n-BuLi (15.6 ml, 0.025 mol, 1.2 equiv) was added dropwise at -20°C to a solution of

10 diisopropylamine (3.5 ml, 0.025 mol, 1.2 equiv) in THF (40 ml) under N; flow. The
mixture was stirred at -20°C for 20 minutes, and then cooled to -70°C. A solution of
intermediate 19 (6.8 g, 0.021 mol) in THF (70 ml) was added. The mixture was stirred
at -70°C for 2 hours, and then a solution of intermediate 8 (7.86 g, 0.025 mol), 1.2
equiv) in THF (70 ml) was added. The mixture was stirred at -70°C for 2 hours. Water

15  was added and the mixture was extracted with EtOAc. The organic layer was separated,
washed with brine, dried over MgSQy, filtered and the solvent was evaporated. The
residue (21 g) was purified by column chromatography over silica gel (eluent: CH,Cl, /
isopropanol/ NH,OH: 98/2/0.1; 15-40 um) to give rise to compound 54 (2.5 g) (mixture
of dia A and dia B).

20



Br H \'\'i / NH Nqg\ F Conmpound 68 (dia A) Conpound 69 (dia B) .|
-chl oroethyl chloroformate (0.86 nml, 0.008 nol) was added at room
tenperature to a solution of conpound 67 (4.9 g, 0.008 nol) in

di chl or oet hsiqeou7®@4ad ). The m xture was 5 stirred at SGECIFEM0G/O6SEE , t hen

brought to roomtenperature and evaporat@l till dryness. Methanol (58 n)
was added. The m xture was stirred and refluxed for 30 mnutes, then
brought to roomtenperature and evaporated till dryness. The residue (4.5

g) was purified by colum chromatography over silica gel (eluent:
CH2Cl 2/ CH3OH Retaéipke BB/ 3/ 0. 5; 15-40 gm). Two fractions were collected and

the 10 sol ve . eV raction was cr allized from

di i sopropyet %ril) gi &%ﬁg??gﬁ@é@g? ?E%lgd;?d: 0.72 g of cg und 68 as a white
solid (18 % (diastereoisonmer A, nelting point 18 and 1.1 g of conpound
69 as a white solid (27 %9 (diastereoi sgmer

B, nelt] ngdpoint 204C). 15
Exanpl e B14b Preparation of conpounds 70 ahg” 7S 4 B n~ N Conpound
70 (dia A) Conpound 71 (dia B) 1-chloroet ormate (.42 m,
0.0039 nol, 1 equiv) was added at room tenp m xture of conpound
54 (2.5 g, 0.0039 nol) in 1,2-dichloroethane (29 ml e m xture was
stirred at 80C for 1 hour, and then the solvent was evaporated. WO

2007/ 000435 PCT/ EP2006/ 063553 -72 McOH (29 ml) was added to the residue and
the m xture was refluxed for 1 hour. The solvent was evaporated. The
residue (4.6 g) was purified by col um chronmatCogpapnd 68 (dia A)

Compound 69 (dia B)

1-chloroethy! chloroformate (0.86 ml, 0.008 mol) was added at room temperature to a
solution of compound 67 (4.9 g, 0.008 mol) in dichloroethane (58 ml). The mixture was
5  stirred at 80°C for 1 hour, then brought to room temperature and evaporated till

dryness. Methanol (58 ml) was added. The mixture was stirred and refluxed for 30
minutes, then brought to room temperature and evaporated till dryness. The residue
(4.5 g) was purified by column chromatography over silica gel (eluent:
CH,ChL/CH;0H/NH,OH; 97/3/0.5; 15-40 um). Two fractions were collected and the

10 solvent was evaporated. Each fraction was crystallized from diisopropyether/diethyl
ether. Yield: 0.72 g of compound 68 as a white solid (18 %) (diastercoisomer A,
melting point 188°C) and 1.1 g of compound 69 as a white solid (27 %)
(diastereoisomer B, melting point 204°C).

15 Example B14b
Preparation of compounds 70 and 71

Compound 70 (dia A)

Compound 71 (dia B)
1-chloroethyl chloroformate (0.42 ml, 0.0039 mol, 1 equiv) was added at room
temperature to a mixture of compound 54 (2.5 g, 0.0039 mol) in 1,2-dichloroethane (29
ml). The mixture was stirred at 80°C for 1 hour, and then the solvent was evaporated.



over silica gel (eluent: Cl142C12/MeOH/ NTT40H 93/7/0.5; kromasil 5 pnm) to
afford two fractions. Yield: 0.22 g of conmpound 70 (11 % (fraction 1, dia
A) and 0.18 g of 5 conpound 71 (9 %9 (fraction 2, dia B). Exanple B15
Pr epar ati o, of unds 72 and 73 OCH I N Compound 72 (dia A Conmpound 73
(dia B) n- &%Oﬂﬁo.c&%?i n hexane (0.0034 rrp,?) was added dr%‘f)W%%"(’é‘[“S-nSEOC to a
solution of diisopropylamne (0.0034 nol) in THE (7 mM) under N2 flow The
m xture was cooled 10 to -70C. A solution of internediate 19 (0.0028 nol)
in THE (10 m) was added. The m xture was stirred at -70C for 1 hour and 30
mnutes. A s i I nt er pedj, at e. 0034 nol) ip TI-JF (11 ) was
added. The rﬁ?bﬁ@%’ﬁiwﬁ ?‘ﬁﬁ‘g‘g"gg rqs:ﬁ%g:argtgﬂlegnﬁa{ﬁ\g%sre Wﬂ#ﬁohé‘éﬁ on ice
at -30C and soitenbwaeevapprated ET@Aesidae(d.6qx) gas porifialigr cohasn chwembtegraphy h
sat urat ed Nafer sifikA 1 il . < e ted. 15
oS B LG MR R Gl 7 S M SARRPY

The residue was, pur y over 's ca ge el uent:

CH2C12/ CH3OHagLiens Yaeldx).22 g of qosappundiy0 (Hhie) fragtien brlia Aband G 88 gefted and the
sol vent was emapRhd e %ireedeiibs acdia By Was crystallized separately from DI PE.
The precipitate was filtered off and dried. Yield: 0.2 g of conmpound 72 (11
% (fraction 1, dia A np. 138C) and 0.07 g of conpound 73 (4 %9 (fraction
2, dia B, npEfabe® B1520 WO 2007/ 000435 PCT/ EP2006/ 063553 -73- Exanpl e B16
Prepar ati on Pieparatigmosfredmpduiflls 72a6d 1780 OH Br <r nmpound 179 (dia A)
Compound 180 (dia B) A mxture of internediate 2 .59, 9.5 mol) and
N-net hyl ethyl am ne (0.41 nml, 48

Compound 72 (dia A)
Compound 73 (dia B)

n-BuLi 1.6M in hexane (0.0034 mol) was added dropwise at —20°C to a solution of
diisopropylamine (0.0034 mol) in THF (7 ml) under N flow. The mixture was cooled
10 to —70°C. A solution of intermediate 19 (0.0028 mol) in THF (10 ml} was added. The
mixture was stirred at —70°C for 1 hour and 30 minutes. A solution of intermediate 9
{0.0034 mol) in THF (11 ml) was added. The mixture was stirred at —70°C for 3 hours,
then poured out on ice at —30°C and extracted with EtOAc. The organic layer was
washed with saturated NaCl, dried (MgSQ,), filtered and the solvent was evaporated.
15  The residue was purified by column chromatography over silica gel (eluent:
CH.CL/CH;OH/NH,0OH 95/5/0.2; 15-40 um). Two fractions were collected and the
solvent was evaporated. Each fraction was crystallized separately from DIPE. The
precipitate was filtered off and dried. Yield: 0.2 g of compound 72 (11 %) (fraction 1,
dia A, mp. 138°C) and 0.07 g of compound 73 (4 %) (fraction 2, dia B, mp 116°C).
20



mmol, 5 equiv) was heated to 135C in a mcrowave (Biotage Initiator 60 exp)
for 12 mn. The m xture was cool ed down to roomtenperature, water was
added. Extraction 5 with EtOAc, followed by purification by colum
chr omat ogr apbyowmwanssi | i ca gel (eluent: CH2C12/ MeOH NHAQH/EPAGN6H6I353L ;
kromasil 5 gm 95/5; 10n). Two fractions73were obtained: Fl: 0.06 g of
conpound 179 (dia A) (11% and F2: 0.09 g of conpound 180 (dia B) (16%. 1o
Exanpl e B17 Preparation of conpounds 181 and 182 kOH \ NN Conpound 181 (dia
A) Compound 182 (dia B) A mixture of internediate 26 (0.068 nmmol),
di met hyl am n&xathpRAB16mol ), Rh(cod)2BF4 (0.005 nmml) Ir(cod)2BF4 (0.01
ol ), Xant plspdratiod2fodMpound® 17HE (15 nl) ape~\pOH (15 nl) under CO (7atm
and H2 (33atmnhdage heated in an autocl ave at @ for 48 hours. After
gFvacuo. The, 15 residue is
Gilica SCX col umn

cooling, the reaction mxture is concentrated
di ssolved in CH2Cl1 2 and the solution is filtered td# ough a
( 1ST 530-0100-C) to catch the conpdiing 61 s ashet-Wi t h

CH2C12/ MeCH : 90/ 10 and the product ik rdl eaged CH2C12/ NH3 in McOH :

|
70/ 30. The solution is concentrated in~vacto atEd' fied by HPLC on RP
W th NHAHCO3- buffer. Yield : 2 isoners conpound 1 (dia A) and conpound
182 (dia B). 20 WD 2007/000435 PCT/ EP2006/ 063553 -74 Tables 1 to 8 |i st
conmpounds of formula (la) or (lIb) which were prepared according to one of
the above Exanples (Ex. No.) (whenever EX. (mpolidd 079 @3 Ay i ndicated it
means the conpound is synthesized accordi hniguhd €8@(HM Bpue protocols B2a

}gﬁySB IZE af)r dgf :z-\ m?)%nblge o%‘ igtgr%e%ia%e ?24&.5Rg, 9|.5 mgloﬁl-and ler%ethgl%trﬁgl an%x(lé (5} 1 51?[, 4|§4 X
mmol, 5 equiv) was heated to 135°C in a microwave (Biotage Initiator 60 exp) for 12
min. The mixture was cooled down to room temperature, water was added. Extraction
5  with EtOAc, followed by purification by column chromatography over silica gel
(eluent: CH,CL,/MeOH/NH4OH, 95/5/0.1; kromasil 5 pm: 95/5; 10um). Two fractions
were obtained: F1: 0.06 g of compound 179 (dia A) (11%) and ¥2: 0.09 g of compound

180 (dia B) (16%).

10  Example B17
Preparation of compounds 181 and 182

Compound 181 (dia A)
Compound 182 (dia B}

A mixture of intermediate 26 (0.068 mmol), dimethylamine (0.069 mmol),
Rh(cod),BF4 (0.005 mmol) Ir(cod)>BF,4 (0.01 mmol), Xantphos (0.02 mmol) in THF
(15 ml) and MeOH (15 ml) under CQ (7atm) and H; (33atm) are heated in an autoclave
at 100°C for 48 hours. After cooling, the reaction mixture is concentrated in vacuo. The

15 residue is dissolved in CH,Cl, and the solution is filtered through a Silica SCX column
( IST 530-0100-C) to catch the compound. The column is washed with CH,Cl,/MeOH :
90/10 and the product is released with CH,Cl,/ NH; in MeOH : 70/30. The solution is
concentrated in vacuo and purified by HPLC on RP with NH,;HCO;-buffer. Yield : 2
isomers compound 181 (dia A) and compound 182 (dia B).

20



and stercochernistry 74 B9 6-Br HHO (A 75 B9 6-Br HH O (B); 153C 76 B2
6-Br H benzyl 0 (B); 138C 34 B5a H OCH3 CH3 0 (B); 179C 24 B2i 6-Br HCH3 0
(Al); 101C, [a]D20 =+74.27 (c = 0.394p Wv %in DVWF) 25 B2i 6-Br H CHS 0
(A2); 96C; -72 4  (c=0.337wW v% nDMF) 23 B2i 6-Br H CH3 0 (132);
169C, [a] D‘Eb%%%"‘&% = 0.4705 W v %j,n DVF) 4 Bl CE/ERIOYNSES (B); 178C
5 B2a 6-Br OCH3 CH3 0 (A) 96C 6 B2a 6-Br OCH3 CH3 0 (B); 164C 27 B3a 5-Br
OCH3 CH3 0 (B); 180C 31 134a 7-Br OCH3 CH3 0 (B); 174C 7 B2a 6-Br Br CH3 0
(A); 100C 35 B5a H OCH3 CH3 0 (A); 150C 39 B6 6-[2-furanyl] H CH3 0 (A);

2 B2i 6 b THte B SR edrmPSpaRor ot G0 (1) W3 ware PPl 6 aE o, | 1 DVE)
40 B7 6- phenytle dfitt@H#doge EX9mphe (BRONG. @oﬁ@&epﬁi/}@maﬁmas&ﬂacatedmnmmp ax.
RL R2 Ra X P

(B): 95?: 26 tllgga ’5%6&“?%%9{&%&%&?%%?@&%%@%@ p’%t%é"l?ézgﬁ‘gﬁ%p {‘Jﬁﬂ 163C 30
Boa 7- Br 0 (A): 160C

5
Table 1

Comp. |Ex. Physical data
i : and stereochemistry
74 B9 6-Br H| H |O (A)
75 |B9 6-Br H| H |0 (B); 153°C
76 | B2 6-Br H |benzyl (O (B); 138°C
34 [BSa H OCH;| CH, |O (B); 179°C
24 |B2i 6-Br H | CH; |O [(Al); 101°C; [a]p®® =+74.27°
(¢ =0.3945 w/v % in DMF)
25 |B2i 6-Br H | CH; [0 (A2);96°C; [o]p® =-724°
o 7 ) ) |1 | (c=0.337w/v% in DMF)
23 B2 6-Br H | CHy |0 (Bz), 169°C; [a]D”" = .6142°
e (c = 0.4705 wiv % in DMF)
4 |Bl| 6Br H | CH; [S (B); 178°C
B2a| 6Br |OCH:;| CH; |O (A); 96°C
|[B2a| 6-Br |OCHs| CH; [O (B); 164°C
27 [B3a| 5Br |OCH:| CH; (O (B); 180°C
31 [B4a| 7-Br |OCHs;| CH; |O (B); 174°C
7 |B2a| 6Br | Br | CH; [O (A); 100°C
33 [BSa H OCH;| CH; O | (A); 150°C
39 |B6 |6-[2-furanyl] [ H | CH; |O (A); 108°C
38 |B6 |6-[2-furanyl] | H | CH; (O . (B 182°C
8 [B2a| 6-Br Br | CH; |O (B); 169°C
22 |B2i 6-Br H | CH; |0 | (B1);166°C; [a]p” =+64.46°
| (c=0.4995 w/v % in DMF)
40 |B7 | 6phenyl | H | CH; |O (A)



36 B5b H
198C 32
CH3 0 (B)

145C 77 B3w@2@B0H3CH3 O (Al )
55 Bl O 6- CHIOH H CH3 0 (B);

(A)

HCH3 0 (A); 105C 37 W HH CH3 0 (B) 33 Bob 7-Br H CH3 0 (B);
Bob 7-Br HCH3 0 (A) 28 B3b 5-Br HCH3 0 (A); 170C 29 B3b 5-Br H
. 173C 17 B2f 6-Br HCH3 0 (A); 170C 18 B2f 6-Br H CH3 0 (B);

190.1C 81 133 7-Br,

8-CH3 ..

78 B3 7-CH3 H CH3 0 (Al )PCTnor2B2/0635€8 H CH3 0
174C 83583 7-Br,
8-CH3 H CH3 0 (B);

HCH3 0 (A);
195.1C Table 2 2 6R&N 43 H2 3 |

/J RRza 35 Conp. nr. Ex. nr. R R2 R X Physical data and stereochem
2 BL 6-Br HH S{B—155C 1 Bl 6-Br H H S (A 43 B3 63 pyridinyl] H14 0
(A); 192C VWO 200Céap.qesa5| PCTREP2006RD6BSRS | X6 or np. Pliysickldatanr . R |R2 R3 X
Physi cal data ar& ste faochem stry} 42 B8 5-[B- pyriﬂdilé Qct'ergis&}g) 203C

41 |B7 | 6-phenyl | H | CH; |O (B); 90°C

26 |B3a 5-Br  |OCH3;| CH; |O  (A); 164°C

30 [B4a| 7-Br OCH:;| CH; |O (A); 160°C

36 |[BSb H H | CH; (O] (A); 105°C

37 |BSc H H | CH; |O (B)

33 [B4b| 7-Br ' H | CH; |O (B); 198°C

32 B4b| 7-Br | H | CHy |O N

28 B3| SBr | H | CH; |0 (A); 170°C

| 29 B3b| 5-Br H CH; |O | (B); 173°C

17 |[B2f 6-Br H | CH; O (A); 170°C

18 |B2f 6-Br H [ CH |O (B); 145°C

77 B3| 7CH; | H | CHy |0 | (A2)

78 | B3 7-CHs | H | CHy |O (Al)

79 |B3 6-Cl H | CHy |O (A)

55 [BIO| 6-CH,OH | H | CH; |O | (B); 174°C

80 (B3 |7-Br,8CH; | H | CH; |O (A); 190.1°C

81 |B3 |7-Br,8CH:| H | CH; O (B); 195.1°C

Table 2
omp.nr. [Bx. nr R! R* | R® | X | Physical data
| and stereochemistry

2 Bl 6-Br H | H |S (B); 155°C

1 Bt 6-Br H | H S (A)

43 B8 |6-[3-pyrdiny]]| H | H | O (A); 192°C




82 B6 6-[2-firanyl] HHO (A) 83 B6 6-[2-furanyl] HHO (B) 84 B2 6-Br 3-F
HO (A):145C 11 B2c 6-Br 3-F 5-F 0 (A); 1570C 12 B2c 6-Br 3-F 5-F 0 (B):
175C 14 B2d 6-Br 2-F 5-F 0 (B);157C 13 B2d 6-Br 2-F 5- F 0 (A) 166C 20 B2h
6-Br HH A 21 B2h 6-Br HH O (B); 170C Table \' L N
X Conp %8 2»%0%%9§hy5| cal data nr. ngg and stereocheprﬁTélFPrzﬁ}%’“é%ssﬁg 0
Sheny! NH( CH3) (A): 121 C 85 B2 0 2-naphtal enyl N(CH2CHR)2 (A): 131C 86 B2
0 2-naphtal enyl N(CH2CH3)2 (B) 9 B2b O | \ q N(CH3)2 (A); 98C O 10 B2b 0
N(CH3)2 (B): 110C 15 B2e 0 3-pyridinyl N(CH3)2 (A): 150C 16 B2e O

\208%/r 6862?5 g(%z (3%‘56‘355'3 l- 1$z%0) .2 -Enq?m g?%ﬁ‘?&:@é‘) éa% 2) nr. nr.
and stereochem' 87 Bl N(CH3)2 (B); [172C| O $&nB3teteooheniyiry N (Al ) ;
[a] ." =+58.56| (cgP. 522% V/%-Eb-pyridinyl] "H|H |O (B); 203°C

82 B6 |6-2furanyl]| H | H [0 (A)

8 | B6 |62-fumanyl]| H | H |O (8)

84 B2 6-Br 33F| H |0 (A); 145°C

11 B2c 6-Br 3-F|5F | O (A); 157°C

12 B2c 6-Br 3F|5F |0 (B); 175°C

14 B2d 6-Br 2F|5F | O (B); 157°C

13 B2d 6-Br 2F [5F | O (A); 166°C

20 B2h 6-Br H|H |0 (A); 130°C

21 B2h 6-Br H|H |0 (B); 170°C

Table 3

Comp. [ Ex. | X Physical data

nr. | nr and stereochemistry

53 B9 [ O | phenyl | NH(CH;) (A); 121°C
8 |B2 [ O 2-naphtalenyl N(CHxCH3), | (A); 131°C

86 (B2 | O 2-naphtaleny) N(CH:CHs), (B)

9 |B2b | O CE% N(CH;)2 (A); 98°C

10 |B2b | O C[% N(CH3), (B); 110°C

15 |B2e | O 3-pyridinyl N(CH3), (A); 150°C

16 |B2e | O | 3-pyridinyl N(CHy) | (B); 98°C

19 |B2g | O 1-naphthalenyl N(CHs), (A)




DVF) 89 B2 0 phenyl N (A2); [a] D20 = -59.44 (c = 0.5165 wWv %in DW) 90
B2 0 phenyl N (Bl); 128C, [aJo _ +153.79 (c = 0.5345 wv %in DW) 91 B2
0 phenyl (B2); 127C, [a] D20= -153.54"%(¢=0.5015 wv %in DW) 92 B2 0
phenyl N ( Ayo208/08239 phenyl (A) N 94 B2 0 phenyl (A); #A9p2008/06853 B2 0
phenyl (B); 166C N 96 B2 0 2-naphthal eny?- (B) N 97 B2 0 4-net hoxyphenyl n
(A) N 98 B2 0 phenyl (A); [alD20 =+60.25 ....NC) (c=0.649wW v% n DMVF) 99
B2 0 phenyl n (A2); [a]D20 = -57.81 0 N (c = 0.5795 wv %in DW) WO

2007/ 000435 PCI/EP2006/ 063553 -78 Conp. Ex. X Ar | Physical data nr. nr.
and stereochenlicm@o)]gﬁz Oxphenyl @B 1); 167C fa] D2l = Physical data
. nr. and stereochemistry
87 |Bl | S E:[% N(CH:); (B); 172°C
O ]
88 B2 | O phenyl 1L (A1); [0]p* = +58.56°
j/ (¢ =0.5225 wiv % in
S E I U | . . .DMP
80 B2 | O pheny] II\I (A2); [o]p® =-59.44°
\|/ (c=0.5165 wh % in
DMF)
9 |B2 | O phenyl II\I (B1); 128°C; [o]p®® =
\f +153.79° (¢ = 0.5345 wiv
| % in DMF)
91 |B2 | O phenyl T[I (B2); 127°C; [a]p® =
\r -153.54° (¢ = 0.5015 wiv
% in DMF)
92 |B2 | O pheny} I (A)
LN e
93 |B2 |0 phenyl O (A)
.".N
94 |B2 | O phenyl O (A); 129°C
N
95 |B2 | O phenyl O (B); 166°C
N
96 | B2 | O | 2-naphthalenyl O (B)
-"—N
97 |B2 | O | 4-methoxyphenyl O (A)
."'N
98 |B2 | O phenyl O (A1); [0]p? =+60.25°
N (c=0.649 w/v % in
DMF)
99 |B2 | O phenyl O (A2); [a]p™ =-57.81°
N (¢ =0.5795 w/v % in
DMF)




+151.38 (c = 0.652 wv
-151.39'(c = 0.7015 wv
2- napht hal enyl (B)

B21 0 2-napht hal en
phenyl N ( 2m”f@§%B2
phenyl

%in DVF) 101 B2 0 phenyl
%in DVF) 102 B2 0 2-
104 B9 0 phenyl
NH (A)
0 phenyl
N (132) N 112 B2 0 2-napht hal en

N (A2)

(N (A)

napht hal enyl
105 B9 0 phenyl
107 B21 0 2- napht hal enyl

(132); 168C, [alD N
(A N 103 B2 0
0JNH (B) 106

NH (B) 108 B2 0

B2 0 phenyl REVERPO6/063563 B2 O

3%0N B1)

N 113 B2 0 2-napht hal enyl

N(A) N 114 B2 0 phenyl (O (Al) N WO 2007/000435 PCT/ EP2006/ 063553 - 79
Conp. Ex. X Ar L PhyS|caI data nr. nr, and stereochenlstry 115 B2 0 phenyl
11) (A2) Nom 16182 §II ey to (B2 668250 —phe: £
Comp. | Ex. Ar L 1leryswal ta
nr. nr. and stereochemistry
100 |[B2 | O phenyl O B1); 167°C; [a]p®° =
N +151.38° (¢ = 0.652 wiv
‘ % in DMF)
101 |B2 | O phenyl Q (B2): 168°C; [o]p® =
~N -151.39° (¢ = 0.7015 w/v
% in DMF)
102 |B2 | O | 2-naphthalenyl O/ (A)
<N
103 |{B2 | O | 2-naphthalenyl (::T/ (B)
~N
104 (B9 | O phenyl (::TH (A)
N
105 |BY [ O phenyl (::TH (B)
N
106 |B21 | O | 2-naphthalenyl NH (A)
N
107 |B2]l | O | 2-naphthalenyl \)NH (B)
N
108 |B2 | O phenyl Q” (Al)
.N
109 |B2 | O phenyl O/ (A2)
N
110 |B2 | O phenyl O/ (B1)
-N
111 |B2 { O phenyl O/ (B2)
.N
112 |B2 | O | 2-naphthalenyl (j/ (B1)
-N
113 |B2 | O | 2-naphthalenyl O:/ (A1)
~N
114 |B2 | O phenyl f:::? (A1)
N




.N ~ 61 B2.j
Table 4 OH Br .
stereochem stry 68 Bl4.a 4 fl uor ophenyl

0 phenyl

(B) 179 B16 O phenyl N (A) 180 B16 0 phenyl N (B)
I L NOAr Canp. X, nr. Ar L Physical data and
NH(CH3) (A); 188C 69 Bl4.a

4- 1| uor ophem§ RooNlieigedss3) (B) ;" 204C 67 Bl13.a 4-fl uorophenylpCXIEP2006(06858) N 44
* phenyl N(CH3)2 (A); 150C 45 phenyl N('@*B)Z (B); 220C 46 **
2-napht hal enyl N(CH3)2 (A); 229C 47 ** 2-naphthalenyl N(CH3)2 (B); 214C 48
** 2-napht hal enyl pyrrolidinyl (A); 227C 49 ** 2-napht hal enyl pyrrolidinyl
(B); 222C WD 2007/000435 PCF/EP2006/063553 - 30 Co A Bt Ar. L
Physi cal data |@othps| Bxepcem stryAr50 1-papht Hal enyl N( QHigxidal(dada; 18[/C 51
2- napht hal enyl CH 2 (p); 90C 52 **[2-na hthalle oG B); 202C
* These conpourds g":l?,zrep‘red as—deserrbed i". w,_w-‘?,l’n%iu%ﬁ%éu ng to
Exanple B I. |*%15hpB2 ¢ddpoundsphenyle prepar descri bedA2h W2004/ 011436
according to BExanpl g B7 s|{Table 5 O—l
116 |B2 | O phenyl | '(B'Z)
_...N\)
60 |B2j | O phenyl | (A)
!"‘N
61 |B2j| O phenyl | (B)
."‘N
179 |B16 | O phenyl I (A)
,.-'N\/
180 |B16 | O phenyl | (B)
LN
Table 4
OH
= L
N/
omp, nr, IEx nr. Ar L Physical data
and stereochemistry
68  |Bl4a | 4-fluorophenyl | NH(CHs) (A); 188°C
69 |Bl4.a | 4-fluorophenyl | NH(CHs) (B); 204°C
67 |Bl3.a | 4-fluorophenyl | (A+B)
-'.‘N
44 * phenyl N(CH:), (A); 150°C
45 * phenyl N(CHj3); (B); 220°C
46 | »+ | 2-naphthalenyl | N(CH), (A); 225°C
47 | | 2-naphthalenyl | N(CHy), (B); 214°C
48 *# | 2-naphthalenyl | pyrrolidinyl (A); 227°C
49 > 2-naphthalenyl | pyrrolidinyl (B); 222°C




Br \' L NO (CHz)n I Y Conp. x. nr
stereochernistry 117 B15 1 isopropyl N(CH3)2 (A);
N(CH3)2 (B); 112C 119 B15 2 isopropyl .N(CH3)2 |
i sopropyl N 2 116C 121 B15 1 i sopropyl
| sopropyl Y"g?gﬁ’%fﬁﬁ N 123 B15 2 isopggpyl (A);
| sopropyl (B); 100C N 125 B15 2 cycl ohexyl N (A;
cycl ohexyl N (B) N 127 B15 1 phenyl N(CH3)2 (A
(B); 122C 70 ~14.b 2 phenyl NH(CH3) (A);
PCT/ EP2006/ 063553 _-RL np. Bx, nr Y L
st er eochemi st ﬁﬁmf‘l’“sgﬁ:’ﬂ' 2 pheffyl  NH(|CH3)
(A+B)

n Y L Physical data, nr. salt and

122C 118 B15 1 isopropyl
(A); 127C 120 B15 2
fD (A 107C N 122 B15 1
104C RETEEZO689355D

118C N 126 B15 2

128 B15 1 phenyl N(CH3)2
130C WO 2007/ 000435
VAL Sal

) 1@@’ siegl dafa3. b

and stereochemistry
(A); 187°C
(A); 90°C
(B); 202°C

t and
henyl 1 |

50 *s
51 "k
52 *k

N(CH;),
N(CH;CH:);
N(CH,CH),

1-naphthalenyl
2-naphthalenyl
2-naphthalenyl

* These compounds were prepared as described in W02004/011436 according to Exampie B1.

5

**  These compounds were prepared as described in W02004/011436 according to Example B7.

Table 5
Comp. [Ex.nr| n Y L Physical data,
nr. salt and
stereochemistry

117 |B15 | 1 isopropy! N(CH;), (A); 122°C

118 |B15 | 1 isopropyl N(CH3), (B); 112°C

119 |B15 | 2 isopropyl N(CH3), (A); 127°C

120 (B15 | 2 isopropyl N(CH;), (B); 116°C

121 |B15 | 1 isopropyl (A); 107°C
‘_,.N

122 |B15 | 1 isopropyl (B); 118°C
‘_,.N

123 |B15 | 2 isopropyl (A); 104°C
."‘N

124 |B15 | 2 isopropyl (B); 100°C
.-'.N

125 |BI15| 2 cyclohexyl (\N/ (A); 118°C

N
126 |B15 | 2 cyclohexyl (\N/ (B)
N

127 |B15 | 1 phenyl N(CH3)2 (A)

128 |B15 | 1 phenyl | N(CH3)2 (B); 122°C

70 Bl4b| 2 phenyl NH(CHj3) (A); 130°C




129 B15 2 N(CH3)2 (A);

phenyl N(CH3)2

(A);

96C
108C 132 B15 2 phenyl

~ O 130 B15 2 N(CH3)2 (B);

(A : 210C, HO-salt N 134 B15 2 phenyl (B)

136 314.b 2wphedwoodd! (B) N 137 B15 2 phenyl

N~ . (B);

141 B15 2 4-net hyl phenyl

(A;
PCTI EP2006/ 063

N 135 314.b
N (A);

2 phenyl

158C 0O 131 B15 2
N( CH2CH3) 2 (A) 133 B15 2 phenyl
NH (A)
1326¢1/8m%06R455s2 phenyl

st ereocherni st
1- napht hal enyl
phenyl N(CH3) 2

146C 139 B15 2 phenyl N (A);1B0C N 140 B15 2 phenyl N (B); 146C
N (A); 139C N 72 B15 2 1-naphthal enyl N(CH2CH3) 2
138C 73 1B15 2 1-naphthal enyl N(CH2CH3)2 (B); 116C WO 2007/ 000435
53 X, nr n Y1l Physical data nr salt and
Ibﬁé?.“. napht hayenyl N [A); 1g2C 1 ik
Ng§r ) ;[ 14 B15 3 phenyl | N(CH3)2 (A)} &5, B15 3
(B 1 B15 3 phenyl (A i
stereochemistry
71 Bl4b phenyl NH(CH) (B); 140°C
54 BIl3b phenyl | (A+B)
!".N
129 |BIS N(CH3), (A); 96°C
O
130 |BI15 N(CHa), (B); 158°C
-
131 |B15 phenyl N(CH3), (A); 108°C
132 |B15 phenyl N(CH,.CH:), | (A |
133 |BI15 phenyl (A); 210°C; HCl-salt
n"‘N
134 |B15 phenyl (B)
-".N
135 Bl4b phenyl NH (A)
N
136 PBl4ab phenyl NH (B)
N
137 |BIS phenyl N7 (A); 132°C
N
138 |BIS phenyl o (B); 146°C
N
139 |B15 phenyl | (A); 150°C
N\
140 |BI15 phenyl | (B); 146°C
N\
141 |B15 4-methylphenyl N~ (A); 139°C
N
72 [BIS | 1-naphthalenyl | N(CH,CH3), [ (A); 138°C
73 |B15 1-naphthalenyl | N(CH,CHs), (B); 116°C




N 147 B15 4 phenyl N(CH3)2 (B); 112C 148 B15 4 phenyl (A); 180C N 149 B15
4 phenyl n (B); 110C N Table 6 R 6 N4AA2 RH4r 88 1 1 Conp. Ex. nr R
Ar Physical data nr. salt/nelting poisnts and stereochernistry 150 B9 6- CH3
H phenyl (A). 151 B9 6-CH3 H phenyl (B); 172C 152 B12 6-CH3 CHI phenyl (A)
153 B12 6- ¥ 43henyl (B); 123C 154 (B12 6-Br CH3 phRGVFPOMYISSEISC 155
B12 6-Br CH phenyl (B); 140C 58 B12 6-Br CH3 2-naphthal enyl (A) 59 B12
6-Br CH 2-na hthalen 1 132C WD 2007/ 000435 PCT/ EP2006/ 063553 -83- Table 7

4R6 32 R540H6I1\~~3L 7 NO(CH)

Comp. hix. nr, n Y L Physical data,
nr. i salt and
stereochemistry
142 (B15 | 2 1-naphthalenyl (\N/ (A); 142°C
N
143 |B15 | 2 | 1-naphthalenyl N ®B); 110°C
N
144 IBI5 | 3 phenyl | N(CHz) o (A)136°C
145 |B15 | 3 phenyl | N(CH;), (B); 144°C
146 |B1S | 3 pheny! O (A)
.__.N
147 |B15 | 4 phenyl | N(CHy), (B); 112°C
148 |B15 | 4 phenyl O (A); 180°C
.-"N
149 |BI5 | 4 phenyl O (B); 110°C
N
Table 6
JR*
N
I
Comp. Physical data
nr. salt/melting points and
stereochemistry
150 | B9 [6-CH;| H phenyl (A)
151 | B9 |6-CH;| H phenyl | (B); 172°C
152 |B12 |6-CHs| CH; | phenyl (A)
153 |B12 |6-CH;| CH; phenyl (B); 123°C
154 |B12 |6-Br | CH, phenyl (A); 125°C
155 |B12 |6-Br | CH; | phenyl “(B); 140°C
58 |BI2 | 6-Br | CH; |2-naphthalenyl (A)
59 |B12 | 6-Br | CH; |2-naphthalenyl (B); 132°C




8 11
napht hal enyl
2- napht hal enyl

Y Conp Xx. nr.

2- napht hal enyl

N(CH3) 2 (A)

N(CH3) 2 (A2)

n R R6 Y L Physical

156 Bll 0 H CG-O-~

data nr,

N(CH3) 2 ( A+B)
63 B2.k O H83-Br

and

sWeocheniistry
2 4- 157 B3 0 6-Br 4-0OCH3
N(CH3)2 (A) 11 158 B3 0 6-Br 4-0OCH3 2-napht hal enyl
(B2) 62 B2.Ww0Qodi0desBs 2- napht hal enyl

64 BRCHER006/06358%

2- napht hal enyl

N(CH3) 2 (Al)

65 B2.k 0 H 4-Br 2-naphthalenyl N(CH3)2 (B1) 66 B2.k O H 4-Br
2- napht hal enyl N(CH3)2 (B2) 159 B2k 0 H 3-Br 2-naphthal enyl N(CH3)2 (BI)
160 B2k 0 H 3-Br 2-naphthal enyl N(CH3)2 (B2) 161 B2k O H 3-Br
2- napht hal eny+2 )2 (Al) 162 B2k 0 H 3-Br 2-naphthal enyl N(CH3)2 (A2)
163 B3 0 6-Br 3-d 2-naphthal enyl N( ®2 (Bl) 164 B3 0 6-Br 4-C
2- napht hal enyl N(CH3)2 (B2) 165 B3 \5* Br 4- OCH3 phenyl (A); 115C
B3 0 6-Br 4-0CH3 phenyl (B); 163C 16¥ B3 0 6-Br 4-0OCH3 4- n (A
net hyl phenyl N 168 B3 0 6- Br .4 CH3 4- ; 142C et hoxyphenyl
6-Br 4-OCH3 4- 'D (A); 131 Cg‘ 2007/ 000435
PCTI EP20061063553 -84
7
Y 7y
CompJEx. nr.[n | R! R® Y L Physical data
nr, and
stereochemistry
156 |B11 |0 | H Q 2-naphthalenyl | N(CHs), (A)
e
N
157 | B3 10 (6-Br| 4-OCH;" |2-naphthalenyl | N(CH3)> |  (A)
158 | B3 |0 |6-Br| 4-OCH; |2-naphthalenyl | N(CH3), (B2)
62 B2k |0 | H 4-Br 2-naphthalenyl | N(CH;), (A+B)
64 |B2k |0 | H | 4Br  [2-naphthalenyl| N(CHy) |  (A2)
63 |B2k |0 | H 4-Br 2-naphthalenyl | N(CH3), (Al
65 (B2k |0 | H 4-Br 2-naphthalenyl | N(CHs); (B1)
66 B2k (0| H | 4-Br  |2naphthalenyl | N(CHi) |  (B2)
159 [B2k [0 | H 3-Br 2-naphthaleny] | N(CH;), (B1)
160 [B2k [0 | H 3-Br 2-naphthalenyl | N(CHa), (B2)
161 (B2k [0 H 3-Br 2-naphthalenyl | N(CHj3); (A1)
162 |B2k [0 |H | 3Br_  |2-naphthalenyl | NCHy): | (A2)
163 | B3 |0 |6-Br 3-Cl 2-naphthalenyl | N(CH3), (Bl)
164 | B3 |0 |6-Br 4-Cl 2-naphthalenyl | N(CHs), (B2)
165 | B3 |0 [6-Br| 4-OCH; phenyl (A); 115°C
-“‘N
166 | B3 |0 |6-Br| 4-OCH; phenyl (B); 163°C
."‘N
167 | B3 |0 |6-Br| 4-OCH, 4- O (A)
- methylphenyl | ..-N
168 | B3 |0 |6-Br| 4-CH; 4- O (A); 142°C
methoxyphenyl | .-N
169 | B3 |0 [6-Br| 4.OCH, 4- O (A); 131°C
methoxyphenyl [ _.-N

N( CH3) 2

n N 166

Nn 169 B3 O




Cl phenyl (A) N 171 B3 0 6-Br 4-d 4- n (A); 158C nethyl phenyl N 172 B3

6-Br 3-C, 4-Cl phenyl n (A); 159C N 173 B3 0 6-Br 3-C, 4-d phenyl
(B); 1470C n N 174 B15 2 6-Br 4-C cyclohexyl (B) N 56 Bl1l1 0 H 4-phenyl
2- napht hal WAPOTR0@EEB) 2 (A) 57 131 1 0 H, 4- phenyl . 2- naphfiTHER2896)0633% CH3) 2 ( B)
175 1311 0 H 4-phenyl 2-naphthal enyl N éfLB)Z (B1) -176 1311 O H 4-phenyl |
2-na hthalen | NCH3 2 B2 Table 8i OH Br N, Conp x. nr. Physical data
nr. and stereochem stry 177 B1 (A) 178 Bl ;137C 5 WD 2007/000435

Comp.. x. nr. n RL R6 Y L Physical data nr. and stereochem s 170 B3 0 6-Br
4-
0

PCT/ EP2006/ 063553—T85—ANAEY-H-EAE PAJP\T Fre—rass—of—sere—eo puunds et he
present invent |®ﬁﬂjﬁ?§ﬂreéorﬁle(ﬁ w B Lo Y L Physical data
nr, and
: . | stereochemistry
170 | B3 |0 |6-Br 4-Cl pheny] ' (A)
N
171 | B3 |0 |6-Br{ 4-Ci 4- O (A); 158°C
| methylphenyl | .-N
172 | B3 |0 |6-Br| 3-CL4-C] | phenyl (A); 159°C
: AN
173 | B3 |0 |6-Br| 3-CL 4-Cl phenyl (B); 147°C
N
174 | B15 |2 |6-Br| 4-Cl cyclohexyl I/\N/ (B)
N
56 |B11 |0 | H | 4-phenyl (2-naphthalenyl| N(CHz), |  (A)
57 |B11 |0 | H | 4-phenyl |2-naphthalenyl | N(CHz): (B)
175 | B11 |0 H | 4-phenyl '2-paphthaleny1 N(CH3), (B1)
176 | Bi1 |0 | H | 4-phenyl |2-naphthalenyl { N(CHs), ®2) |
Table 8

Comp [Ex. nr.| Physical data

[ nr. and stereochemistry
177 | B1 | (A)

178 | Bl (B); 137°C




(l'iquid chromat ography mass spectronetry). The nethods used are descri bed
below and the Rt and the parent peaks are listed in Table 9 below. 5
General procedure A The HPLC gradient-'was supplied by an Al liance HT 2795
(Waters) swsbem®masi sting of a quaternary punp W th degasErR006/063353

aut osanpl er, and DAD detector. Flow fromB$he colum was split to the M5
detector. MS detectors were configured with an 10 el ectrospray ionization
source. The capillary needle voltage was 3 kV and the source tenperature
was nmai ntai ned at 100C on the LCT (Tine of Flight-Z-spray mass spectroneter
fromWaters) and 3.15 kV and 110C ANALKEICAL PARTp| e quadri pol e- Z- spray

nMass spect r oMBieShash bPBnAloRipoLndsNFiKeQEERnBvenidf Wad FecbiiiRd REIAUIGMST gas. Data
acqui sition @s ,He formed th a Water s- &EOWL n %g(rll nx data
System 15 CoAuRshrogainezenliy anass seeopn) g e seribad B,

Al liance HT ZahflGhe Rivdndithe peaastst peaks amriisteltih Mgble Ofbeldwquat ernary punp with
degasser, Aan aut osanpl er, a colum oven (set at 40 C) and DAD detector.

Fl ow fromthe colum was split to the MS detector. MS detectors were 20
confi gured wiﬂnm _ pray ionization source. Mass spectra were
acquired by m@graﬁfeﬁﬂ%ﬂs%pﬁlﬁbd]@% Alflanke $ECPS (Watd1§) s?st@x%bhsis&ingﬁ of 0.1
second. The capillary needle voltage was 3 kV %tgjd tégfﬂsourc t%rggrature
was mai nt ai nelf 2AUAtEHSEY PURp WiB Jegpssihan 3y ety pd DAL defestqr. Flaw Tromythg

acqui sition vmmewahp?meﬁ;mbwgsd@téé&iremsmf&mmml ssomdsddym@enl ynxddatha
system 25 L - et hod 1 J.n addi ti.on t enera rocedur.a;, A versed phase
L Cowas Ry roREOREY Batzafith fitse. DR oo iaoRRAR o st e 4pRg ale BERESC PIR°T
flow rate of témPematuterwas miintaged ahH°C @n theds@E (Timswif FéghthZsprapmadsO0 % 7 niM
amoni um acet . S'“@Qi s : 0 It b8 Qé.drﬁéo hase C. 0.2
% form c aci dﬁé&ﬁo . (ﬁ(ﬁiljt ra- Euaﬁcel 33&“2‘? ,dm/f;}raéc;@z’lgﬂn%l%%gﬁn?]garun aB ?adi ent
condi ti on fr ofpraomass specrometrr Ham Waisssk Niegen wasiusad a4 thepebplizes cap®aty B in 4

m nut es, 100%cBuis®ion Wabiperfdraied dith & WaRHL Middéradss MaskIyhx-Optnlynd lda@@pdérhi ons
for 3 mnutes. An injection volume of 51 was used. Cone voltage was 20 V
for posit Ve ionization mode. Mass spectra were acquired by

General procedure B
The HPLC gradient was supplied by an Alliance HT 2790 {Waters) system consisting

of a quaternary pump with degasser, an autosampler, a column oven (set at 40 °C) and
DAD detector. Flow from the column was split to the MS detector. MS detectors were

20  configured with an electrospray ionization source. Mass specira were acquired by
scanning from 100 to 1000 in 1 second using a dwell time of 0.1 second. The capillary
needle voltage was 3 kV and the source temperature was maintained at 140°C.
Nitrogen was used as the nebulizer gas. Data acquisition was performed with a Waters-
Micromass MassLynx-Openlynx data system.

25

LCMS-method 1

In addition to general procedure A: Reversed phase HPLC was carried out on an
Kromasil C18 column (5 pm, 4.6 x 150 mm) with a flow rate of 1.0 ml/min, Three
mobile phases (mobile phase A: 100 % 7 mM ammonium acetate; mobile phase B:

30 100 % acetonitrile; mobile phase C: 0.2 % formic acid + 99.8 % ultra-pure Water) were
employed to run a gradient condition from 30 % A , 40% B and 30% C (hold for
1 minute) to 100 % B in 4 minutes, 100% B for 5 minutes and reequilibrated with
initial conditions for 3 minutes. An injection volume of 5 ul was used.
Cone voltage was 20 V for positive ionization mode. Mass spectra were acquired by

35 scanning from 100 to 900 in 0.8 seconds using an interscan delay of 0.08 seconds.



35 scanning from 100 to 900 in 0.8 seconds using an interscan delay of 0.08
seconds. WD 2007/ 000435 PCT/ EP2006/ 063553 -86- LCVM5-nethod 2 In addition to
general procedure A: Reversed phase I-1PLC was carried out on a Sunfire d
Scolum (3.5 m 4.6 x 100 nm with an initial flowrate of 0.8 mM/mn. Two
mobi | e pha%We@I7MBHBF e phase A1 35% 6. 5n1§| ammoni um acet RE/EP2BGEN6IHGEt onitril e
+ 5 35%formc acid (2 m/1); nobile phi e B: 100% acetonitrile) were
enployed to run a gradient condition from 100 %A (hold for 1 mnute) to
100% B in 4 mnutes, hold at 100%B at a flowrate of 1.2 mM/mn for 4

m nutes and reequilibrated with initial conditions for 3 mnutes. An

i nj ection vol ume I&MSamethadsy used. Cone voltage was 20 V for positive and

negative i Orlin?aa&lit@ﬂ Bra] pRSSTUAPR! from 100
to 1000 in 0.4 1coﬁléss urs?l ng gguﬁﬁontc%év?rcsgﬁ g"‘é?m‘j&% J&%;e?ﬁo%ﬂ&%&guﬂ%%s met hod

3 In additi o‘?\lst"d’ Sihmy AR pWwithoan, initial owﬁatg@fﬁﬁu@/ws ¥arried out on
a Sunfire Gh&nleqihusm (hobife ghaze A: 35% 6.F0M amimoniuinhacefatd -NBO%lacétbminile at e of 0.8

m / m , +
50% acet o Ut T AT EIE JuotR Bhad i 0% sGirp i RueE Yapleypla i a°e! = ©

acetoni tri | egradientgonditivroffent 100 % Ar(held fopr lantinete) tc 9% BiinA niingtes, hold 8% A (hol d
for 1 minut ejogtop APDHR rat@gfh Tnfl!‘f{;)ﬁ%r mmteatand fedfiflibhaftd thf ih i rate of 1.2

mM/mn for 4 m nutes and rat ed I nit conltlons 3
m nut es) . Arfonifigns fop A mipptesrangrieatenyel %Fso d@éa wasgped. (ane ﬁ&@gwss% 20 V

for positivey amqaomgahm/ﬁ m%ﬁzatm dimlddebﬁaﬁﬁ@éctﬁﬁ&ﬁé h@uﬁ@dﬁygﬁlﬂhihge? 8Y3
scanni ng r in seconds usi a terscan delay o
seconds. '° LC%E"?@?H’O@’O b 4&%%&@ (ﬁ‘%mﬁ’cdeﬂ ‘% Rever sed phase
HPLC was carried out on an Xterra 25 I\/S 018 colum (3. 5 mm 4.6 x 100 mm)
with a flowrate d:faid{4m n. Two nmobile phases (nobile phase A 70 %
net hanol + 30 % phase B: 0.1 %formc acid in 1420/ met hanol

95/ 5) were eiidiien tq gﬁnp@hpracglumﬁemve@e%ﬂh&w HFLLCrwan ceg@dogppon g §unfirg, B + 95
%A in 12 mol@&umd\3.5 mnetttﬂxqr(oomh 8l inti) fihw WASOfLLEES Fhl/nfs, mwﬁbsme was

LR b il o YR e
formic acid (2 mi/1); mobile phase B: 100% acetonitrile) were employed to run a
gradient condition from 100 % A (hold for 1 minute) to 100% B in 4 minutes, hold at
100% B at a flow rate of 1.2 ml/min for 4 minutes and reequilibrated with initial

conditions for 3 minutes). An injection volume of 10 pul was used. Cone voltage was 20
20 'V for positive and negative ionization mode. Mass spectra were acquired by scanning
from 100 to 1000 in 0.4 seconds using an interscan delay of 0.3 seconds.

LCMS-method 4
In addition to general procedure B: Reversed phase HPLC was carried out on an Xterra
25  MS C18 column (3.5 mm, 4.6 x 100 mm) with a flow rate of 1.6 ml/min. Two mobile
phases (mobile phase A: 70 % methanol + 30 % H:O; mobile phase B: 0.1 % formic
acid in H,O/methanol 95/5) were employed to run a gradient condition from 100 % B
to 5% B + 95 % A in 12 minutes. An injection volume of 10 pl was used.
Cone voltage was 10 V for positive ionization mode and 20 V for negative ionization

30 mode.



-87- LCMS-nethod 5 In addition to general procedure A Reversed phase HPLC
was carried out on an Kromasil C18 colum (5 m 4.6 x 150 nm) with a flow
rate of 1.0 mi/mn. Three nobile phases (nobile phase A: 100 % 7 nM

anmoni um acgbab@iodedi | e phase B: 5 100 % acetonitril e; poxmiecpbase C. 0.2
%formc acid + 99.8 % ultra-pure Water)-8Were enployed to run a gradi ent
condition from30 %A, 40% B and 30% C (hold for 1 mnute) to 100 %B in 4
m nutes, 100% B 'for 5 mnutes and recquilibrated with initial conditions
for 3 mnutes. An injection volume of 51 was used. Cone voltage was 20 V
for positive and nmgj,y@hddnsli zation node. Mass spectra were 10 acquired by

econde. LOVEPORHOR OB PRPL b L R GBRPIRe B O Brisd SEDEMLcU phase

HPLC was car rKmehasiliC18 bolam¥NEuml 8.68ar0 rﬂﬁﬁwﬂb?aﬂib& ratel of ) filfmér. Thie® mm) with

aflowrate o 1 Lo, = 0 ter and 5 %
acetonitrile r% ﬁ&goh% g&'?%nftf rile fdri? B aﬁ%ﬁg%@g@e@%@ﬁzo I n

addi tion to gw@&ﬁacetw@d@@mbeleahaspe&;@rzs%domag@d HPOE Yrarltra-pure Waterpwereon a
YMC- Pack ODSsiiy fioﬁﬁ‘l' %‘Hdl@ﬁ't c@nd‘itléxpﬁ'mm‘%%h A% Bad Be%C (Hol(?fo@ nM/mn. A

gradient run was % wat er % % acetonitri I %

acetonitrile | mmyt Qﬂf%&m‘*ﬁ'@“ﬁe&b‘@%‘a ‘é\/@"f“ées“lfpﬂee@\"é‘ |“8‘ time Rt
(m nutes) andinfifal amuiti@hs Yoz i3ghinu@s. Amhigjebiin vdiﬁﬂ@oﬁmmmsdsws parent LCMVS

method No peaé%?%lt %%056 %%éaoﬁl%i&ezggé}fggé N 1om7.a%lon mo?c’l7 éigss s%ecn% e(?'e 58 583 1

28 6.4 583 1
10  acquired by scanning from 100 to 900 in 0.8 seconds using an interscan delay of 0.08

seconds.

LCMS-method 6
In addition to general procedure B: Reversed phase HPLC was carried out on a YMC-
15 Pack ODS-AQ C18 column (4.6 x 50 mm) with a flow rate of 2.6 ml/min. A gradient
run was used from 95 % water and 5 % acetonitrile to 95 % acetonitrile in 6.80
minutes.

LCMS-method 7
20  In addition to general procedure B: Reversed phase HPLC was carried out on a YMC-
Pack ODS-AQ C18 column (4.6 x 50 mm) with a flow rate of 2.6 ml/min. A gradient
run was used from 95 % water and 5 % acetonitrile to 95 % acetonitrile in 9.3 minutes.

25

Table 9 : LCMS results (retention time Rt (minutes) and molecular weight as the MHT

Compound Rt LCMS parent| LCMS method
No peak (MH")
1 6.40 549 1
19 6.17 583 1
37 5.37 505 1
33 6.58 583 1
28 6.4 583 1
29 6.23 583 ]
15 4.02 534 2
16 4,09 534 2




16 4.09 534 2 $ WO 2007/ 000435 PCT/ EP2006/ 063553 -88- Conpound Rt LCMS
parent LCVS nmet hod No peak (MR) 32 3.87 583 3 40 4.46 581 3 74 6.26 569 1
77 10.16 519 4 78 10.19 519 4 79 4. 51.75 540 7 82 3.67 521 3 83 3.27 521 3
86 4.35 611 3 88 5.74 561 5 89 5.74' 561 5 92 3.41 577 6 93 4.396 560 7
96 3.43 62W0007P08508 603 2 98 5.05 573 2 99 5.07 S7BCREPNER68S28 637 4
103 8.25 637 4 104 5.9 574 1 105 5.7 394 1 106 2.84 624 3 107 2.65 624 3
108 9.29 588 4 109 9.29 588 4 110 9.1 588 4 )

Compound Rt LCMS parent| LCMS method

No peak (MH")

32 3.87 583 3

40 4.46 581 3

74 6.26 569 1

77 10.16 519 4

78 10.19 519 4 |
79 4.175 540 7

82 3.67 521 3

& 327 521 3

86 4.35 611 3

88 5.74 561 5 |
89 5.74 561 5 |
92 3.41 577 6

93 4.396 560 7

96 3.43 625 6

97 5.08 603 2

98 5,05 573 2

9 5.07 573 2

102 8.28 637 4

103 8.25 637 4

104 59 574 1

105 5.7 574 1

106 2.84 624 3

107 2.65 624 3

108 9.29 588 4

109 9.29 588 4

110 9.1 588 4

111 9.1 588 4

112 9.54 638 4

113 9.58 638 4

114 9.24 575 4

115 9.26 575 4

116 9.07 575 4

61 4.45 610 7

126 4.25 622 3




111 9.1 588 4 112 9.54 638 4 113 9.58 638 4 114 9.24 575 4 115 9.26 575
4 116 9.07 575 4 61 4.45 610 7 126 4.25 622 3 WD 2007/000435

PCT/ EP2006/ 063553 -89 Conmpound Rt LCVS parent LCVMS nmethod No peak (VII1)
127 5 547 2x0283/06043y 589 1 134 4.22 601 3 135 6.1 602»cCh/rPhew063588 602 1
146 5.32 615 2 150 6.26 533 1 152 5.738383 1 58 5.31 597 2 156 4.39 611
7 157 4.219 614 7 158 5.3 613 4 64 10.58 583 4 63 10.59 583 4 65 10.21
583 4 66 10.21 583 4 159 10.12 583 4 160 10.15 583 4 161 10.43 583 4
162 10.4 583 4

Compound Rt LCMS parent| LCMS method
No peak (MH")
127 5 547 2
132 6.57 589 1
134 4.22 601 3
135 6.1 602 1
136 6.38 602 1
146 5.32 615 2
150 6.26 533 1
152 573 483 ]
58 5.31 597 2
156 4,39 611 7
157 4219 614 7
158 53 613 4
64 10.58 583 4
63 10.59 583 4
65 10.21 583 4
66 10.21 583 4
159 10.12 583 4
160 10.15 583 4
. 161 10.43 583 4
162 10.4 583 4
163 832 617 4
164 8.41 617 4
167 5.05 617 2
170 5.35 607 2
174 5.8 656 2
56 4331 581 7
57 4,389 581 7
175 10.62 581 4
176 10.61 581 4
177 33 638 3
60 4.7 611 7




163 8.32 617 4 164 8.41 617 4 167 5.05 617 2 170 5.35 607 2 174 5.8 656
2 56 4.331 581 7 57 4.389 581 7 175 10.62 581 4 176 10.61 581 4 177 3.3
638 3 60 4.7 611 7 WD 2007/000435 PCT/ EP2006/ 063553 -90 PHARVACOLOGQ CAL
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at -70 Cuntil use. Bacteria titration were perfornmed in mcroliter plates
and colony formng units (CFUsg were determ ned. In general, an inoculum
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Microtitre plate assay
Flat-bottom, sterile 96-well plastic microtiter plates were filled with 180 pl of sterile
deionized water, supplemented with 0.25 % BSA. Subsequently, stock solutions (7.8 x
final test concentration) of compounds were added in 45 pl volumes in column 2. Serial

15 five-fold dilutions (45 pl in 180 pl) were made directly in the microtiter plates from
column 2 to reach column 11. Untreated control samples with (column 1) and without
(column 12) inoculum were included in each microtiter plate. Depending on the
bacteria type, approximately 10 to 60 CFU per well of bacteria inoculum (100
TCID50), in a volume of 100 pl in 2.8x Mueller-Hinton broth medium, was added to

20 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 24 hours under a normal atmosphere (incubator with open air valve and continuous
ventilation). At the end of incubation, one day after inoculation, the bacterial growth
was quantitated fluorometrically. Therefore resazurin (0.6 mg/ml) was added in a

25 volume of 20 pl to all wells 3 hours after inoculation, and the plates were re-incubated
overnight. A change in colour from blue to pink indicated the growth of bacteria.
The fluorescence was read in a computer-controlled fluorometer (Cytofluor
Biosearch) at an excitation wavelength of 530 nm and an emission wavelength of 590
nm. The % growth inhibition achieved by the compounds was calculated according to

30  standard methods. The ICy (expressed in pg/ml) was defined as the 90 % inhibitory
concentration for bacterial growth, The results are shown in Table 10 below.

Agar dilution method.
MICys values (the minimal concentration for obtaining 99 % inhibition of bacterial

35  growth) can be determined by performing the standard Agar dilution method according
to NCCLS standards* wherein the media used includes Mueller-Hinton agar.
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20 observed at the dilution of 107 used for plating. This results in limit of detection 5 X
10> CFU / ml or <2.7 log CFU/ml.
* Zurenko,G.E. ef al. In vitro activities of U-100592 and U-100766, novel oxazolidinone antibacterial

agents. Antimicrob, Agents Chemother. 40, 839-845 (1996).

ar,

25 Results
A time kill assay was performed with compound 18 and the control drug ciprofloxacin.
Compound 18 demonstrated bactericidal activity on S. aureus, as did the control
antibiotic ciprofloxacin. Bactericidal activities were observed at 1 and 10 times MIC90
(1 and 10 X MIC equals to 12 and 120 pg/ml for compound 18). At 0.1 times the MIC,

30 the treated samples followed the control in growth.
Also for MRSA, compound 18 demonstrated marked bactericidal activity as compared
to ciprofloxacin for which these strains have developed resistance. MRSA is resistant
not only to methicillin but also to flouroquinolines like ciprofloxacin and as such no
bactericidal effect was observed using this drug.
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ICgq (pg/ml
Comp.| BSU | EFA | EFA | LMO | PAE | SMU | 8PN | SPY | STA | STA | STA
N | 43639 | 14506 | 20212 | 49504 | 27853 | 33402 | 6305 | 8668 | 26923 | 20213 | RMETH
34 8.5 2.7 19 | 85 38 | 107
2 | 437 437 | 43.7 | 437 219 | 87 43.7 | 4.7
17 | 52 52 | 58 | 23 116 | 46 | 23 | 93 | 104
4 | 19 1.9 | 19 | 19 1.9 | 1.9 | 05 | 19 | 19
25 | 584 41 | 93 | 19 23 | 93 | 584 | 19 | 584
23 | 584 41 | 368 ] 19 11.6 | 46.4 | 584 | 1.9 | 584
4 | 95 95 | 95 | 1.9 1.9 | 19 19 | 95
5 | 19 1.9 | 19 | 19 24 15 1.9 | 19
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reagent to each well by using the injector system Measure the
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51 | 150 508 | 15.0 | 47.5 11.9 | 13.4 | 150 | 59.8 | 15.0

52 | 150 475 | 150 | 11.9 24 | 119 | 150 | 150 | 15.0

163 0.31 1

164 0.31 14

70 2.18 1.73 035 | 1.73 1.73 | 10.92

107 1.98 1.98 0.39 | 1.98 1.98

103 0.4 1.8

|

53 1.64 823 0.41 | 1.64 164 | 9.2

159 1.85 1.85 041 | 1.47 1.85

75 4.03 2.02 09 | 1.8 202 | 11.36

74 9.03 10.13 09 | 9.03 11.36




Conp. BSU EFA EFA LMO PAE SMJ SPN SPY STA STA STA N' 43639 14506 29212
49594 27853 33402 6305 8668 25923 29213 RVETH 173 2.03 2.03 0.91 0.91 2.03
158 1.94 0.87 1.22 0.87 0.4 72 1.61 2-02 2.55 82 1.65 1.65 10.39 83 1.65
1.65 5.21 wWbd2007®80485 68 1.73 3.88 1.73 10.92 127 1.73 IpChi%ereB®R/083558 1. 73 1
6.92 1.95 1.74 1.74 1.74 12.3 129 1.74 83519 123 1.79 2.26 102 10.11 2.02
1.8 2.02 10.11 94 1.81 4.06 77 1.84 1.84 78 1.84 1.84 64 1.85 0.46 1.85
1.85 1.85 66 1.85 1.85 97 1.91 1.91 WD 2007/000435 PCT/ EP2006/ 063553 - 96-
| C90 1 Conp.BSU EFA FEA | MO PAFE SMJ) SPN SPY STA STA STA N 43639 14506

29212 495942785 §n3§i102 6305 8668 25923 29 B.IYETHA.-:L?6 1. 9}.\}' 91ﬂn1§5 1.91
3.81 85 1.93+9S 22— 187577 S777 T S5 19512 3—Tr21+31-956 8177
122 1.96 1. "g?quﬂ; ®SU 1 EBA1[ BBA 1 KO 1| RAE 1 SOV 1 SBN | SPY | STA | STA | STA
143638 | 14506 | 29212 | 49594 | 27853 | 33402 | 6305 | 8668 | 256923 | 29213 | RMETH

173 2.03 2.03 091 | 091 2.03

158 1.94 0.87 1.22 | 0.87 0.4

72 1.61 202 | 255

82 1.65 1.65 | 10.39

83 1.65 1.65 | 5.21

71 8.68 8.68 1,73 | 3.88 1.73 | 10.92

127 1.73 1.73

128 1.73 1.73

1 6.92 1.95 1.74 | 1.74 1.74 | 123

129 1.74 6.19

123 1.79 2.26

102 10.11 2,02 1.8 | 2.02 10.11

94 1.81 4.06

77 1.84 1.84

78 1.84 1.84

64 1.85 0.46 1.85 | 1.85 1.85

66 1.85 1.85

97 1.91 1.91




141 4.46 4.46 1.99 4.46 1.99 14.12 104 2.04 1.82 12.86 116 2.04 5.76 99
2.04 1.81 98 2.04 1.81 175 2.06 1.84 176 2.06 1.84 162 2.07 1.85 160
2.07 1.85 161 2.07 1.85 132 2.09 2.09 11.76 WD 2007/ 000435

PCT/ EP2006/ 063553 -97- I CS (ILghnl) Conp. BSU EFA EFA LMO PAE SMJ SPN SPY
STA STA STHO 207/00843839 14506 29212 49594 27853 33402 630GI/BBHG/@EFI3 29213
RVETH 111 2.09 9.33 80 2.12 1.89 2.387%6133 2.13 1.9 12 134 2.13 4.26 12
138 1.74 2.19 2.19 0.87 2.45 12.3 167 2.19 1.95 96 2.21 4.42 9.88 126
2.21 4.41 5.55 148 2.23 1.99 149 2.23 1.99 131 2.24 1.78 11.2 89 11.2

11.2 2.24 §93+42 12493582269+ F9—1782 2726205228102 172
2.28 2.03 ICqo (pg/ml)
C%Tp. BSU | EFA | EFA | LMO | PAE | SMU | SPN | SPY | STA | STA | STA
' | 43639 | 14506 | 29212 | 49594 | 27853 | 33402 | 6305 | 8668 | 25923 | 29213 | RMETH

166 1.91 1.91

165 1.91 3.81

85 193 | 1.93 | 12.2
137 9.77 9,77 1.95 | 1.95 1.95 | 123
121 1.96 8.77

122 1.96 175 | 11.05
106 1.98 1.98 1.98 | 1.98 1.98

141 4.46 4.46 1.99 | 4.46 1.99 | 14.12
104 2.04 1.82 | 12.86
116 2.04 5.76

99 2.04 1.81

98 2.04 1.81

175 2.06 1.84

176 2.06 1.84

162 2.07 1.85

160 2.07 1.85

161 2.07 1.85

132 2.08 209 | 11.76 |




92 2.29 11.48 105 2.29 2.04 11.46 WO 2007/000435 PCT/ EP2006/ 063553
ICS 1 Conp. BSU EFA EFA LMO PAE SMJ SPN SPY STA STA STA N'.

- 08-

43639 14506
29212 49594 27853 33402 6305 8668 25923 29213 RVETH 115 2.29 117 2.29 9.13
144 1.82 1.w0 2807880435 82 9. 12 145 9.12 9.12 2.29 5. 13 5. Hc1okreoensssss 84 5. 81
57 2.31 4.11 2.59 63 2.32 1.85 65 2.3291-85 76 2,34 10.46 108 2.34 8.31
87 2.36 1.88 2.36 142 2.37 2.65 2.37 135 2.4 1.91 12.02 136 2.4 1.91 5.37
86 2.43 2.17 2.17 156 2.43 1.93 168 1.95 1.95 2.46 1.95 2.19 90 2.51 2.24

WO 2007/ 000435 _PCTI EP2006/ 063553 -99- |CS m Conp., BSU EFA EFA | MO PA
SPN SPY STA S'rl\',f\ ?Té,. I.\,I ;”4?939_’144599 292}8_%@1%84 27853 33402 6305 8668
29213 RVETH—9+—3—5t 2412571692574
Comp.| BSU | EFA | EFA [ LMO | PAE | SMU | SPN | SPY | STA | STA [ STA
N*. 43639 | 14506 | 29212 | 49594 | 27853 | 33402 | 6305 | 8668 | 25923 | 28213 [ RMETH
111 2.09 9.33
80 2.12 1.89 | 2.38
133 2.13 1.% 12
134 2.13 4.26 12
138 1.74 2.19 2.19 | 0.87 2.45 12.3
167 2.19 1.95
96 2.21 442 | 9.88
126 2.21 441 5.55
148 2.23 1.99
149 223 1.99
131 2.24 1.78 | 11.2
89 11.2 11.2 224 | 8.9 11.2
124 9 3.58 2.26 9 1.79
178 2.27 2.02
95 2,28 10.2
172 2.28 2.03
92 2.29 11.48
105 2.29 204 | 11.46

SMJ
25923



112 2.02 2.02 2.54 2.02 2.02 2.54 113 2.54 14.3 73 2.55 2.02 2.55 79 2.7
2.15 157 2.'74 2.44 119 4.19 18.72 177 4.52 4.52 140 4.56 4.56 2.57 110
4.68 9.33 81 1.89 9.47 4.75 1.89 9.47 171 4.94 22.07 125 4.95 9.87 139
5.12 4.56 12.86 118 5.14 8.14 109 5.25 9.33 61 5.43 WD 2007/000435

PCTI EP2006W06X86880435t o0 CO0 ml  Conp. BS§ EFA EFA LMO PAECBERZOBHN3BPY STA STA
STA N . 43639 14506 29212 49594 27853 38202 6305 8668 25923 29213 RVETH

146 5.49 9.76 130 6.19 8.74 88 6.3 11.2 114 7.25 174 8.27 10.41 101
9.09 9.09 147 9.34 9.34 170 9.64 9.64 9.64 9.64 21.57 84 9.81 1.74 1t 93

9.95 11.16 —+26116-53—8-—36—

ICso (ug/mi) _
Comp.| BSU | EFA | EFA | LMO | PAE | SMU | SPN | SPY | STA | STA | STA
N°- | 4363 | 14506 | 20212 ] 49504 | 27853 | 33402 | 6305 | 8668 | 25923 | 20213 | RMETH
115 2.29 |
117. 2.29 9.13
144 1.82 1.82 229 | 1.82 9.12
145 9.12 9.12 229 | 5.13 5.76

]
56 2.31 1.84 | 581
57 2.31 411 | 259
63 2.32 1.85
65 2.32 1.85 B
76 234 | 10.46
108 2.34 8.31
87 2.36 1.88 | 236
142 2.37 265 | 237
135 2.4 191 | 12.02
136 2.4 191 | 537
86 2.43 217 | 217
156 2.43 1.93
168 1.95 1.95 246 | 1.95 2.19
90 2.51 2.24




143 10.57 10.57 55 10.67 8.47 100 11.44 9.09 69 9.3 7.39 1.65 6.59 1.7 59
1.89 1.89 0.84 2.12 0.8 152 38.3 38.3 1.5 38.3 7.7 155 1.7 1.7 WO

2007/ 000435 PCT/ EP2006/ 063553 -101- ICS (Aglm) Conmp. BSU EFA EFA LMO PAE
SMJ SPN SPYwo&tev780iAassSTA N . 43639 14506 29212 49594 278&F/K8403063538D5 8668
25923 29213 RMETH 154 8.68 1.75 8.68 1.-9%58 1.9 4.2 150 2.1 1.9 151 2.12
1.7 60 5.4 68 18.6 8.3 1.9 1.7 8.3 11 9.09.09.09.01.8 11.4 16 8.5 8.5
42 53.2 29 46.3 20.7 9.3 20.7 1.9 2.3 37 1.8 2.0 10.1 12 11.4 45.2 32
1.91.9 1.9 1.9 9 11.6 13 25 4 10 10.3 11.5 43 53.2 21.2 36 9.0 8.0

33 46.3 52.0 9.3[46.3 4.1 5.8 WO 2007/ OO%Etgg/nF}’g/ EP2006/ 063553 -102-

Comp.| BSU | EFA | EFA [ LMO | PAE | SMU | SPN [ SPY | STA | STA | STA
N". 43639 | 14506 | 29212 | 49594 | 27853 | 33402 | 6305 | 8668 | 25923 | 29213 | RMETH
91 2.51 2.24 | 12,57
169 2.52 4

112 2.02 2.02 2.54 | 2.02 202 | 2.54
113 2.54 14.3

73 2.55 202 | 255
79 2.7 2.15

157 2.74 2.44

119 4,19 18.72

177 4.52 4.52

140 4.56 4.56 | 2.57
110 4.68 9.33

81 1.89 9.47 475 | 1.89 9.47

171 4.94 22.07

125 4.95 9.87

139 5.12 4.56 | 12.86
118 5.14 8.14

109 | 5.25 9.33

61 5.43




| CM m Corrp.: BSU EFA EFA LMO PAE SMJ SPN SPY STA STA STA N ' 43639 14506
29212 49594 27853 33402 6305 8668 25923 29213 RVETH 14 57.0 14.3 28 58. 4
1.9 9.3 1553.553.5 9 11.5 9.1 153 7.65 3.8 BSU 43639 neans Bacill us
subtilis (ATCC43639); EFA 14506 neans Enterococcus faecalis (ATCC14506);
EFA 29212 W&a2987/@pd38r ococcus faecal is (ATCC29212); LMO PODERMUG$ASHS Li steria
nonocyt ogenes (ATCC49594); PAE 27853 med Pseudononas 5 aerugi nosa
(ATCC27853); SMU 33402 neans Streptococcus nutans (ATCC33402); SPN 6305
means Strept ococcus pneurmnl ae (ATC(:6305) SPY 8668 neans Strept ococcus

pyogens (A S ; STA
25923 neany St aphyl ococcus aureus (AT 9@ )nl) STA 29213 rreans
St aphyl ocoqqaus 4 $ T 2L S 5 t [ 10 _resi st ant
St aphyl ocodChaP: 'Lt.{s‘nu: E%A A gé E%o ngég' S P SEY ﬁ& nsEg sis.\ji f
Antwerp). AT 3638 | AI506 | 202M2 (49544 (1278531 83400 || 6007 | 86§D PIROZ3 (BB RM -
PCT/ EP2006/ ' 1. Use of| a conmpound fof thel manufactyre of |a
medi canment ent of a |bactaeri al ;:igge:t.i on, sai (i&ggnpound bei ng
a conpound —f) ekHRpHR—HA4 )y (CHZFIN-2-RINR5 R
(RBk 1/ (H
6.19 8.74
-
88 6.3 11.2
114 7.25
174 8.27 10.41
101 9.09 | 9.09
147 9.34 9.34
170 9.64 9.64 9.64 | 9.64 21.57
84 9.81 1.74 11
93 9.95 11,16
120 10.53 8.36
143 10.57 10.57
55 10.67 8.47
100 11.44 9.09
69 9.3 7.39 1.65 | 6.59 1.7
59 1.89 1.89 0.84 | 2.12 0.8
152 38.3 38.3 1.5 | 38.3 1.7
155 1.7 1.7




H(CH) (1b) \ NNR4 e RBRR8 1 RR8 a pharmaceutically acceptable acid
or base addition salt thereof, a stereochemcally 5 isoneric formthereof,
a tautomeric formthereof or a NNoxide formthereof, wherein R is

hydr ogen, habaoo7hadsesl kyl , cyano, hydroxy, Ar, Het, al kyRGT/EH2B06/0638%3

al kyl t hi o, al kyl oxyal kyl, al kyl t hi oal kyFl0lAr-al kyl or di (Ar)alkyl ; p is an
I nteger equal to 1, 2, 3 or 4 ; io RZ is hydrogen, hydroxy, nercapto,

al kyl oxy, al kyl oxyal kyI oxy, alkylthio, nono or di(alkyl)am no or a radical

of fornmula rein Yis CH, 0 S NHor Nalkyl ; R3is alkyl, Ar,
Ar-al kyl, Het or|Het-alkyl; q s an int &gﬁnyﬁﬂua' to 1 2 or 3; 15 R4|and
R5 each i ndegperdenttyrarejhydrggen, 1at Kyl berzy}; md—RS toget her
and i ncl udi réOff'm:BﬁUt B ic BFA ebMQin P/ | &Mﬂb Sihy \SBY_ §T$ad$ffal S38| ect ed
from the group -of 438ys | Qsbeli 0712 | 4859a) bFeBb1 53402 | 830BY [ Beblal Psbas | 20243 RMENH
I m dazol i di y1 yrazpl i arpyr, [Z-Tmdazotnyl | 2-pyT azo T WO [20077 900435
PCT/ EP2006/ ()63553 -104 i mi dazql yl, pé/ra::ol yl| trijzolyl, pi|peridinyl,
pyridinyl, pil¥raziny pyridazinyll, 86%1im dl Ay, | 8¥Bazi nyll 1¥%¥ilazi nyl,
nmor phol i nyl [and |t hi opror phiol i nyl , optionglly subst tuted witlh al kyl, hal o,
hal oal kyl, |hggrpxy, glkylloxy, |am ng, nompo- of ¢djal kyl am no, qlzk)l thio| 5
al kyl oxyal kyt—=atkyttrmoatkyt—or—pyrinidimnyt R6— s hy/drogerm—tato;
hal oal kyl , hydroxy, Ar, alkyl, |al kylloxy, |al ky|thiol alkyl oXyal kyl,
al kyl t hi oal kyl50 Ar-al kyl or di (JAr)allkyl | or twhlvjcinal R6 |rddigals may be
taken together tp forma bj val gnt radical of fornmula -|CH CH CH=CH ;

151 2.12 1.7

60 54

68 18.6 8.3 1.9 1.7 8.3

1| 9.0 9.0 90 | 90 18 | 114

16 8.5 8.5

42 53.2

29 46.3 20.7 9.3 | 20.7 1.9 2.3

37 1.8 2.0 10.1

12 114 45.2

32 1.9 1.9 1.9 1.9 1.9 11.6

13 25.4

10 10.3 11.5

43 53.2 21.2

36 9.0 8.0

33 46.3 520 9.3 | 463 4.1 5.8




10 r is an integer equal to 1, 2, 3, 4 or 5; R is hydrogen, alkyl, At or
Het ; R8 is hydrogen or alkyl ; RO is oxo ; or R8 and RO together formthe
radical -CH=CH N=; 15 alkyl is a straight or branched saturated hydrocarbon
radi cal having from1l to 6 carbon atons ; or is a cyclic saturated

hydr ocar boWQ B814435havi ng from 3 to 6 ﬁgar bon atoms ; BET/EB2086/Q6380i c
saturated hydrocarbon radi cal having fré¥3 to 6 carbon atoms attached to a
straight or branched saturated hydrocarbon radical having froml to 6
carbon atons ; wher ei n each car bon atom can be optionally 20 substituted
Wi t h hydr oxy—alrkytoxy—or—oxo——Ar—ts—ahonocyelte—seteected—++omthe— tﬂoup of
phenyl, napht hylj, acenaphthyl, tetrahydcpagpmnthyl, each honpcycle

et L o T L R S T T

SAAD DI S TR POt YT
am no, nona-_or d3€@9:£m598n 20212 p49K84 | 27863 (334012 16305 189680 k36922590 cmllﬁayl oxy,
car boxyl , ql kyl gxycarbony|, am nocarbonyl, norpholinyl and | nono- or
di al kyl am noclgrtonyl , Het is p nonocycllic hetﬁroo cycl e| sel ectggj fromthe
group of N-phergxypipereiy——prpereiy—pyHobys py#avé.‘,' ; —
i m dazol yl,| furanyl, thienyl, oxazaglyl, | isoxazolyl, thiazoly],
i sot hi azol yI 28pyri di nyl, pyrimdinyl, pyridi nydg4and 30| pyri daz nyl 93or| a

bi cyclic hdterodycl e[sel ected fromfthe dgroup|[of quinol|nyl, quijnoxalijnyl,

i ndol yl, bdg nﬁi mjdazolyl, benzoxazollyl, henzi soxazolyl,| bengzaot hijazol yl|,
benzi sot hi azebyll,behzefurarylbenzothilenyd| 3230 di hidr oblen¥aH1 4l diloxi nyl

and benzo[ 1, 3] dijoxol yl ; each nonocyclig and| bicyclic| heterocycl e nay
optionally |beg sybstifutediwith 1, 2 or 3 subs$tijtsuents, |35 ejaahy substi tjuent
i ndependent|Ty sélected Trpm the grqup off hal 0, hy@roxy, alKyl, |al KyTaxy,

and Ar-carhonyl; halo is a substituent selected fromthe grioup of fludro,
chl oro, brdmdd3add iodlo; ahd WO 2007/ 000435 PCTPP006/ 063553 3-8 105 halloal kyl

is a straight or branched saturated hydrocarbon radical having froml to 6
carbon at omsyg; 3.5y i RAIS i NACOHABRRENHsHE R bAG LE0D ®
Saecalis (ATCC14506); EFA 29212 means Enterococcus faecalis (ATCC29212); LMO
49594 means Listeria monocytogenes (ATCC49594); PAE 27853 means Pseudomonas
5  aeruginosa (ATCC27853); SMU 33402 means Streptococcus mutans (ATCC33402);
SPN 6305 means Streptococcus pneumoniae (ATCC6305); SPY 8668 means
Streptococcus pyogens (ATCCR668); STA 43300 means Staphylococcus aureus
(ATCC43300); STA 25923 means Staphylococcus aureus (ATCC25923); STA 29213
means Staphylococcus aureus (ATCC29213); STA RMETH means methicilline
10  resistant Staphylococcus aureus (MRSA) (a clinical isolate from the University of
Antwerp).
ATCC means American type tissue culture.




to 6 carbon atons or a cyclic saturated hydrocarbon radical having from 3
to 6 carbon atons attached to a straight or branched saturated 5 hydrocarbon
radi cal having from| to 6 carbon atons; wherein one or nore carbon atons
are substituted with one or nore halo atons; provided that the bacterial

i nfection iwg,9fB6eihan a Mcobacterial infection. 2. UsperA®Sskdiss to claim
1 wherein thé conpound of formula (Ta) a3{Th) is a 10 conpound havi ng the
following formula 6)r &R (RRPR F (la-1) k RBR2s)r (RAPR I / \\ OH
NR4 (Ib-t) \ NRO R3 RB | RR8 a pharmaceutically acceptable acid or base
addition salt thereof, a stereochemically isoneric formthereof, a
tautoneric fctEL' hereof or a N-oxide formthereof. 15 3. Use according to
claim11 whererm the conmpound of forrmula (Ta) or (Ib) is a conpound having

the follow ng, f Qrsaek a ciiEbeliNd 76:006 thahufiétire bPE B{2a{c® e Tor the kofimentiofaR (R )p H
~Ra (la-2) Racterial infection, said compound being a compound of formula (Ta) or (Ib)

R%

a pharmaceutically acceptable acid or base addition salt thereof, a stereochemically

5 isomeric form thereof, a tautomeric form thereof or a N-oxide form thereof,
wherein
R is hydrogen, halo, haloalkyl, cyano, hydroxy, Ar, Het, alkyl, alkyloxy,
alkylthio, alkyloxyalkyl, alkylthioalkyl, Ar-alkyl or di(Ar)alky! ;
p is an integer equal to 1,2, 3 or 4 ;
10 R? is hydrogen, hydroxy, mercapto, alkyloxy, alkyloxyalkyloxy, alkylthio,

M’\
mono or di(alkyl)amino or a radical of formula K/Y wherein Y is
CH,, O, S, NH or N-alkyl ;
R’ is alkyl, Ar, Ar-alkyl, Het or Het-alkyl;
q is an integer equal to 1, 2 or 3;
15 R'andR®  each independently are hydrogen, alkyl or benzyl; or
R* and R’ together and including the N to which they are attached may form a radical
selected from the group of pyrrolidinyl, 2-pyrrolinyl, 3-pyrrolinyl,
pyrrolyl, imidazolidinyl, pyrazolidinyl, 2-imidazolinyl, 2-pyrazolinyl,



/ 3NR2 (R)r (Rp R~ OH-R4 (Ib-2) \ W\ ~-R 3 NRORRS a
phar maceutical ly acceptable acid or base addition salt thereof, a
stereochemcally isoneric formthereof, a tautoneric formthereof or a

N- oxi de for ’ﬁ‘@} 5 4. Use according to claiml whergiyd Ptzmmg,ggg)ound of
formula (la ‘?b () Is a conmpound havimg-the foll ow ng forrrula (Fz6),

(Rl)pR?O—|R(Ia3 5 11/ N2 3 R R5r (Rp R OH(Ib-3) Cel| RAR3
R5 N Rs R5 WD 2007/ 000435 PCT/ EP2006/ 063553 -107 a pharnmaceutically
acceptabl e acid or base addition salt thereof, a stereochemcally isoneric

accor ding Lo’ any one ofiops AN Agﬁé’r"ﬁ‘@"% LA e et o
pyridazinyl, pyrimidinyl, pyrazinyl, tnaymy morpholinyl and
thiomorpholinyl, optionally substituted with alkyl, halo, haloalkyl,
hydroxy, alkyloxy, amino, mono- or dialkylamino, alkylthio,
5 alkyloxyalkyl, alkylthioalkyl or pyrimidinyl ;

R® is hydrogen, halo, haloalkyl, hydroxy, Ar, alkyl, alkyloxy, alkylthio,
alkyloxyalkyl, alkyithioalkyl, Ar-alky] or di(Ar)alkyl ; or

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

-CH=CH-CH=CH- ;
10 is an integer equalto 1,2,3,4 01 5 ;
R’ is hydrogen, alkyl, Ar or Het ;
R? is hydrogen or alkyl ;
R® is 0x0 ; or

R¥andR®  together form the radical -CH=CH-N=;
15 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 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
20 substituted with hydroxy, alkyloxy or oxo ;

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

25 haloalkyloxy, carboxyl, alkyloxycarbonyl, aminocarbonyl, morpholinyl and
mono- or dialkylaminocarbonyl ;

Het is a monocyclic heterocycle selected from the group of N-phenoxypiperidinyl,
piperidinyl, pyrrolyl, pyrazolyl, imidazolyl, furanyl, thienyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, pyridinyl, pyrimidinyl, pyraziny! and

30 pyridazinyl; or a bicyclic heterocycle selected from the group of quinolinyl,
quinoxalinyl, indolyl, benzimidazolyl, benzoxazolyl, benzisoxazolyl,
benzothiazolyl, benzisothiazolyl, benzofuranyl, benzothienyl, 2,3-
dihydrobenzo[1,4]dioxinyl and benzo[1,3]dioxolyl ; each monocyclic and
bicyclic heterocycle may optionally be substituted with 1, 2 or 3 substituents,

35 each substituent independently selected from the group of halo, hydroxy, alkyl,
alkyloxy, and Ar-carbonyl;

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



5 Ar, Het or alkyl. 6. Use according to claim5 wherein R is hydrogen,

hal o, Ar or Het. 7. Use according to claim6 wherein RLis halo or Het. 10
8. Use according to claim7 wherein RL is halo. 9. Use according to any one
of the preced ngreasns wherein p is equal to 1. 15 10. pEErpecsissdsBg t o any
one of the preceding clains wherein RZ i-30%l| kyl oxy or alkylthio. 11. Use
according to claim 10 wherein R2 is Cl4al kyl oxy. 20 12. Use according to any
one of the preceding clains wherein R3 is Ar, Het Ar-alkyl or Het-alkyl.

13. Use according to any one of clainms 1 to 11 wherein R3 is G . aal kyl,

Bapht P{I . dPhﬁﬁllﬁél}(ﬂpt ;g@ékﬁ%gﬁggidnéh%%&%&édmyﬂ}dé%oﬂEadi’éakli{dvﬁi@‘ﬂ'mﬁyrté di nlyl ,

enzo[ 1, i oxol yl, - - , ere ae 1S Ccy.cC exvl., enyl ,

i o el SpRem SRR R
ereinnis or 1. . n atoosral iaregelicsa yi n Virgg y

or phenyl. 30 15. Use I - i i s wherein

R4 and R5 each indepeﬁ%@?ﬁr%%graew}%gﬁog%%ﬁﬁkﬁ%f%&u&% according to

any one ofSclains 1 to lwmmmradlqa}/m&lgﬁ@mégeﬁharbomaﬁgms:\mhﬂrquiongon he Nto

whi ch they are attachednd@ihiban hidths 4Rt subflr@ed Gfth bhOB hbR HaloQliing; 35 Of

pyrrolidinyl, piperjdinyl I perazinyl or porpholinyl, optiopally
substituted withProxjdeq fat @m%ﬁ@elaﬁl mfswenasrotbw%ﬂnwmh%nalmgeﬂm/ 000435

PCT/ EP2006/ 063553 -108 17. Use according to any one of the preceding clains

wherein R6 is,hygrogen or halo. 8. .Use accordi to of claims | to
16 wherein R62i S ﬁ%,%:ggrdgnﬁ_togia%g_l “@5&‘*"?&1@‘883’8?%‘5‘ t"gq%nm;z‘la?@% og?l%? Ké precedi ng
cl ai ms whdfein rC¢@®q3having)tht.foﬂozﬁngfm:mulaccordi ng to any one of the
preceding clainms wherein R7 is [R¥rogen. 21. Use according to any one of
the preceding clainms wherein thg conpound is a 10 conpound according to
formula (la). 22. Use accorgifighto claim| wherein the conpound is a
conpound of formula (Is) i s hydrogen, halo, alkyl, Ar or Het; p

= 1; R2 is alkyl (a.\;qy al kykt
p

4 (la-1)

R8

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

15 3. Use according to claim 1 wherein the compound of formula (Ta) or (Ib) is a
compound having the following formula



radical of fornmula Y; R3 is alkyl, Ar, Het, Ar-alkyl or Het-alkyl; q =1, 2
15 or 3; R4 and R5 each independently are hydrogen, alkyl or benzyl; or R
and R5 together and including the Nto which they are attached forma

radi cal selgghfifgodss9m t he group of pyrrolidinyl, piperipipheosRiney azi nyl
or norpholinyl, optionally substituted-M6th al kyl or nono-or

di (al kyl )am no; R6 is hydrogen, halo, alkyloxy, alkyl or phenyl optionally
substituted with alkyloxy; r is equal to 1 or 2; R7 is 20 hydrogen. 23. Use
according to claim1 wherein the conmpound is selected fromthe foll ow ng
conpounds Br OH N Br \ \ OHN@NO Br I \' \ OHN Br I \' \ OGHNC / N/ [
N/ / \ [/ \ WD 2007/000435 PCT/AP2006/ 063553 -109 Br \ \ OHN Br CHN O\
NOI\V\ d OHdBr \ [/ Br Ni I VAN CLH Br HN Br cc- OH/ NO
INONHBr \ OHN Br OHNJ I/ NO \ \ Br

R")p

~R* (la-2)

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

5 4. Use according to claim 1 wherein the compound of formula (Ia) or {Ib) is a

compound having the following formula
(R°)




OHHH Br

/' \ CHH

/'\' OAHNOOI

salt ther

/

\
Br

\' N NO\ I/ N O WO 2007/ 000435 PCT/ EP2006/ 063553 -110 Cl
NIl / NOBr HNQ O I\ \/ Br OHNBr HNNONO|I
\' \ N a pharnaceutically acceptable acid or base addition

quolifw% geochem cally isoneric formthereof pcg/dpashb@Esess ¢ form
t her eof or OXI

e formthereof. 24. ligg-according to any one of the

preceding clainms wherein the bacteria] infectionis 5 an infection with a
gram positive bacterium 25. Use according to claim 24 wherein the
gram positive bacteriumis Staphyl ococcus aureus or Streptococcus
pneunoni ae.
rN

OH N O Br
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16.
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isomeric form thereof, a tautomeric form thereof or a N-oxide form thereof,

Use according to any one of the preceding claims wherein R' is hydrogen, halo,
Ar, Het or alkyl.

Use according to claim 5 wherein R' is hydrogen, halo, Ar or Het.

Use according to claim 6 wherein R' is halo or Het.

Use according to claim 7 wherein R’ is halo.

Use according to any one of the preceding claims wherein p is equal to 1.

Use according to any one of the preceding claims wherein R? is alkyloxy or

alkylthio.

Use according to claim 10 wherein R is C; 4alkyloxy.

Use according to any one of the preceding claims wherein R is Ar, Het Ar-alkyl or
Het-alkyl.

Use according to any one of claims 1 to 11 wherein R® is C, 4alkyl, naphthyl,
pheny] optionally substituted with alkyl or alkyloxy, pyridinyl, benzo[1,3]dioxolyl,
-CH,-(CH,),-R* wherein R* is cyclohexyl, phenyl, naphthyl or furanyl, R**
optionaily being substituted with alkyl, and wherein n is O or 1.

Use according to claim 13 wherein R® is naphthyl or phenyl.

Use according to any one of the preceding claims wherein R* and R® each
independently are hydrogen or C, 4alkyl.

Use according to any one of claims 1 to 14 wherein R* and R’ together and
including the N to which they are attached form a radical selected from the group
of pyrrolidinyl, piperidinyl, piperazinyl or morpholinyl, optionally substituted with
alkyl, amino or mono-or di(alkyl)amino.



WD 2007/ 000435 PCT/ EP2006/ 063553

(Bl) (dia A) Br

N~\ 1/, |

il -
OHNJ B\ CHNJ / NOI\
NO (diaB) (Bl) G / I \ OH Br
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\
N (diaB) (diaB) O\ | /B \\ OH1~ B\ \ HN | / NONI /
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17. Use according to any one of the preceding claims wherein R® is hydrogen or halo.

18. Use according to any one of claims 1 to 16 wherein R is hydrogen.

19. Use according to any one of the preceding claims wherein r is equal to 1.

20. Use according to any one of the preceding claims wherein R’ is hydrogen.

21. Use according to any one of the preceding claims wherein the compound is a

22,

23.

compound according to formula (Ia).

Use according to claim 1 wherein the compound is a compound of formula ([a)
wherein R’ is hydrogen, halo, alkyl, Ar or Het; p = 1; R? is alkyloxy, alkylthio or a
?\N/\

K/Y; R is alkyl, Ar, Het, Ar-akkyl or Het-alkyl; q =1, 2
or 3; R* and R’ each independently are hydrogen, alkyl or benzyl; or R* and R®
together and including the N to which they are attached form a radical selected
from the group of pyrrolidinyl, piperidinyl, piperazinyl or morpholinyl, optionally
substituted with alkyl or mono-or di(alkyl)amino; R® is hydrogen, halo, alkyloxy,
alkyl or phenyl optionally substituted with alkyloxy: r is equal to 1 or 2; R” is
hydrogen.

radical of formula

Use according to claim 1 wherein the compound is selected from the following
compounds




(B2) \ / (dia A) WD 2007/000435 PCT/ EP2006/ 063553 -112- \ OH OH N- (dia A
dia A) a pharnmaceutically acceptable acid or base addition salt thereof, a
tautomeric form thereof or a NNoxide formthereof. 27. A conbination of (a)
a conpound wb sberogauze (1a) or (I1b) as defined in any onep@fEp2bostobsspr ecedi ng
clainms, and (b) one or nore other antibat%rial agents provided that the
one or nore other antibacterial agents are other than antinycobacteri al
agents. 28. A pharmaceutical conposition conprising a pharnaceutically
acceptable carrier and, as active ingredient, a therapeutically effective
anount of (a) a conpoun 10 formula (lfa) or (lIb) g
of claims 1 to 26, and one or nore other antibact
that the one/ or nore oth anti bacterial a

ant i nycobact egj_al : 8 g~n clajm
27 or a phar YOsi i f &= t he

treat nent of QCLAL] i t.ai i nd ’ conpound
of formula ( , and (b

one or nore ¢ her
anti bacteri a i
conbi ned preparation fo
treatment of

1)P R~ OH \| B}

han antimy
mul t aneous, sep|
iaf ection. 31. A conpound O

és a'( 26
use in the
rrula (RE)r (R




WO 2007/ 000435 PCT/ EP2006/ 063553 -113 wherein W2 represents a hal ogen and
R, R, R3, R6, R7, g, p and r are as defined in claiml1l. 32. A conpound of
formula 6)r (R) R7T OH (CH2)g Rg W2 NR9 5 Rs (VII) wherein W
represents gohgdeeBssand R, R3, R6, R7, R8, R9, q, p anetmemicosssssief i ned
in claim1. 10 33. A process for preparlifg a conpound of formula (la),
characterized in that an internediate of forrmula (1V) is reacted with a
suitable am ne of formula HNRR5 in the presence of CO and H2, a suitable
catal yst, optionally a second catalyst. suitable ligand and a suitable
solvent )r (R8)r HNR (RN "Rs (RI)P R7 |&R7 OH (CHA WY OH (CH2\NRRS R3
CO H 1 / RBNR NR2 (1V) (la) 15 wherein R, RA S8, R R5 R6, R7,
p and r are ps defined in %IHaiml aq{d vvhe\r,r;in g iso0,

Br

Br

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

24, Use according to any one of the preceding claims wherein the bacterial infection is
5 an infection with a gram-positive bacterium.

25. Use according to claim 24 wherein the gram-positive bacterium is Staphylococcus
aureus or Streptococcus pneumonide.

10 26. A compound wherein the compound is selected from
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WO 2007/000435 PCT/EP2006/063353

-112-

(dia A) {dia A)

27.

28.

29.

30.

31.

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

A combination of {(a) a compound of formula (Ia) or (Ib) as defined in any one of
the preceding claims, and (b) one or more other antibacterial agents provided that
the one or more other antibacterial agents are other than antimycobacterial agents.

A pharmaceutical composition comprising a pharmaceutically acceptable carrier
and, as active ingredient, a therapeutically effective amount of (a) a compound of
formula (Ia) or (Ib) as defined in any one of claims 1 to 26, and (b) one or more
other antibacterial agents provided that the one or more other antibacterial agents
are other than antimycobacterial agents.

The use of a combination as claimed in claim 27 or a pharmaceutical composition
as claimed in claim 28 for the treatment of a bacterial infection.

A product containing (a) a compound of formula (Ia) or (Ib) as defined in any one
of claims 1 to 26, and (b) one or more other antibacterial agents provided that the
one or more other antibacterial agents are other than antimycobacterial agents, as a
combined preparation for simultaneous, separate or sequential use in the treatment
of a bacterial infection,

A compound of formula
(R®)




WO 2007/600435 PCT/EP2006/063553

-113-

wherein W, represents a halogen and R, R%L R, R, R’, q, p and r are as defined in

claim 1.

32. A compound of formula
R°)

16 33.

15

wherein W, represents a halogen and R, R3, RS, RT, RS, Rg, g, p and r are as defined in

claim 1.

A process for preparing a compound of formula (Ia), characterized in that

an intermediate of formula (IV) is reacted with a suitable amine of formula
HNRR’ in the presence of CO and H, a suitable catalyst, optionally a second
catalyst, a suitable ligand and a suitable solvent

(R®),
4
HNTR
P RY,
s NR*R®
CO, Hy

(V) (la)
wherein R!, R%, R®, R* R, R®, R, p and r are as defined in claim 1 and wherein q
is 0,1 or 2.





