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35  The consequences of resistance to antibiotic agents are severe. Infections caused by
resistant microbes fail to respond to treatment, resulting in prolonged illness and greater
risk of death. Treatment failures also lead to longer periods of infectivity, which
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may be unable to afford a full course thereby creating an ideal environment for

15 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
financial costs of such infections impose an increasing burden for health care systems

20  worldwide.

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

25  bacterial strains.

W02004/011436, W02005/070924, W02005/070430 and W0O2005/075428 disclose
certain substituted quinoline derivatives having activity against Mycobacteria, in
particular against Mycobacterium tuberculosis. W02005/117875 describes substituted
30  quinoline derivatives having activity against resistant Mycobacterial strains.
W02006/067048 describes substituted quinoline derivatives having activity against
latent tuberculosis. One particular compound of these substituted quinoline derivatives
is described in Science (2005), 307, 223-227 and its mode of action is described in
W02006/035051.
35
Other substituted quinolines are disclosed in US-5,965,572 (The United States of
America) for treating antibiotic resistant infections and in W0O00/34265 to inhibit the
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Ipyrazol yl , i niidigdohipbglkyflualigthio, alkhlosynfiyl. di@bhmalbyly bhryl,

i soxazol yl ﬂﬂﬂc"r’%ﬁby(‘) tlohﬁgftstlbs@flﬁéd@vrth R H}lrﬂiﬁldmyl optionally
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230thereof . ias0lidin-3-yl, 1,2,3,6-tetrahydropyridyl, hexahydro-1H-azepinyl,
hexahydro-1H-1,4-diazepinyl, hexahydro-1,4-oxazepinyl, 1,2,3,4-
tetrahydroisoquinolin-2-yl, pyrrolinyl, pyrrolyl, imidazolidinyl,
pyrazolidinyl, 2-imidazolinyl, 2-pyrazolinyl, imidazolyl, pyrazolyl,
triazolyl, pyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl and triazinyl,

30 each radical optionally substituted with 1, 2, 3 or 4 substituents, each
substituent independently selected from alkyl, haloalkyl, halo, arylalkyl,
hydroxy, alkyloxy, amino, mono- or dialkylamino, alkylthio,
alkylthioalkyl, aryl, pyridyl or pyrimidinyl;
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is aryl' or Het;
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is hydrogen, halo, alkyl, aryl or Het;
R® 1s hydrogen or alkyl;



V\henever used herei n, the term "conmpounds of' fornula

(Ia glb) or conpounds according to the invention"
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accept able salts or their N-oxi’dc fornms or their
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Appropriate base addition salt 35 fornms conprise, for
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propanedi ol , hydrabami nc salts, and salts with am no
aC|ds such as, for exanple, arginine, |lysine and the

| Q2008068272 oy er sel y, said acid or base addi PHRPR&H(63319
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of the conpounds of either formula (la) and (1b) involves

liquid chromat ography using a chiral stati onary phase.
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al kali nmetal or earth al kaline netal peroxides, e.g.

sodi um per oxi de, potassi um peroxi de; appropriate organic
p@?b%m%%§”ﬁay conprise peroxy acids such as, POFEPAF/063319
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radi oacti ve |sotop s are 11C, '8F, 150 and '3N, all of
whi ch are accel erator produced and have hal f-1ives of 20,
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In the framework of this application, alkyl is a straight
or branched saturated hydrocarbon radical having from]1

t BR2UBYA atonms ; or is a cyclic saturated PCTEP2007/063319
10hydr ocar bon radi cal having f-fbm 3 to 6 carbon atons ;

or is a cyclic saturated hydrocarbon radi cal having from
3 to 6 carbon atons attached to a straight or branched
saturated hydrocarbon radical having from1 to 6 carbon
atons ; wherein each carbon atom can be optionally
subSemperndgoiithar leyara (Tahapd (B ynd omegif el ipfeymagatosappounds
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hydrocarbon WO 2008/ 068272PCTLEP2007/ 063319 - 14- radica
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3 or 4, is an integer equal to zero. I. 2. 3 or 4 :



15i s hydrogen, cyano, fornyl, carboxyl, halo, aIkyI

C2 6al ken I C2_6al kynyl hanaIkyI hydr oxy, al ony
aMEWIYHPE2 al kyl t hi oal kyl, -C=N-OR', amino, REHBEPHP7063319
di (al kyl )am no, am noal kyl, nohd or ditalkyllanlnoalk yl,
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their use. The most widely used of these are B 9m7e 20T and "*1. The handling of
35  these radioactive isotopes, their production, isolation and incorporation in a molecule

arc known to the skilled person.



25Rsi s hydrogen or alkyl; is oxo; or R71 and RO together

formthe radical CH:CH-N: R'i s hydrogen or Ikgl;

aMf 188/ %3Hdpcyci ¢ sel ected from phenyl, naphPRl/EPz007/063319
accnapht hyl or 30t etrahydronaphi-hyl, each bei ng
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substi tuent being independently sel ected from hydroxy,
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gta' gegﬁjf)kl fl‘%&the%dr %Xﬁ’refe&eq@%@%}ip ey aﬁ?yh |'<yt1 Lo,
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Ky darb@ foh§Qeh a6t ckitnplo m&h$ll &MMG?\'E?Q”?/ bRty NEEY | aa kHeaxk,

gn1nocarbony| nono or 25di (C11 Qal kyl ) am nocar bony! ,
ryl C, 6alkyl, atylcarbonyl, ECIR4'|INC _6al kyl,
di (& e Yi@mavenkiog tis enpjtarion 2 SARTAENG SriRA N0y droayrbon
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30 ethynyl, propynyl, butynyl, pentynyl, hexynyl and the like; Cs.scycloalkyl is a cyclic
saturatcd hydrocarbon radical having from 3 to 6 carbon atoms and is gencric to cyclo-
propyl, cyclobutyl, cyclopentyl, cyclohexyl

In the framework of this application, halo is a substituent selected from the group of
35  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



is C_6al ky 1, arylC _6al lcy] , aryl- 011i 6a1 ky 1,

ﬁl&‘{ - al g{l 0- Cl 6a 1 kyl , aryl, aryl-aryl,
0 1948/%81ky| , kl et - Ct _oal kyl - O CLoal kyl or /pﬁ%T{WZO[’W%”
2008/ 068272PC TLEP21107/ 06331914-17- R4 i s hydr ogen or
G allsyl; R5is -C(=N11)-M2; arylC (alkyl; 1 let-Gi
6al kyl ; nono- or di G _6al kylam' noC alkyl;
b! ¢ a%lfc%{ hZaV12nlggf;loo L aflf éarbotn a’tovr\i;'sror%rcxﬁlic S éllraéeda tgogr\; Lo O%,cerlr:%e;
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3, zclgomp, tndtart@hlyimléq‘)rg@qgﬁoml iPreforably ; haloalkyl is polyhaloC, 6alky which
2, 5Ibdieﬁﬁ@hib@ﬁ(ﬁlbocﬂr%)o%nhlﬂonﬂﬂﬁtﬁled @Ed]kyl for examy 1e methyl w1th one or
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subsnd the bke: lnmd@g@méﬁn Pye kadd é@meﬁatfaplmﬁt@mhlkgﬂl or Crealkyl group
hal @6ehinGRelderinitioRlof Bk AF PAMAIC, haka, th%" Nlla@ae.ﬁ@'sﬁé er
| yd r%g tCl 6al kyl oxy, ami no, nono- Ch6al kyl am no,
n8TEPLGi G _al kyl ami noCt _sal kyl c _sal kylthio, O

_6al kyl oxyG _sal kyl, C _6alky IthioC _6al kyl, in341,

15piaApmEi 1Qﬂefé)(t|1ng%{b|09ﬂ%ln ﬁéla&ld kst b&rﬁﬂo%gd Wi ok @Ihk&l (Ib) wherein

pyrrolldlnyl ption stl with aryl G _6al kyl,
pyridylP or yrlﬁaﬂﬂ'ﬁﬁﬂeye %r 'R5t ogether with the

ni trogen atom tio anfriteder @ctvegﬁoam@, ht2t dohéd form a
]E) ?Sg?g'zl?‘f‘;: ecégﬂ hQH@%%nt B;ﬁ‘angfoHﬁVzl fcﬁﬂ)z)kﬁt hal amyDQ{» gﬂkéﬁyl or
pi peri dinyl or di%f;kyg@%ﬁ'iof%ﬁ%ivysﬂﬁg{(hh ﬁ]l%%@“‘ W)ﬂﬁﬂ
aryl G al kyl ; | e&%h@Rl 'Camwmgetnérer onie bry angine, aming by . atcpmor
to which they afie 1@l aRGloalyf, A Plcdbd n%%all%@'a%ﬁﬁ&grbﬁ)ﬁﬁm
the group consmtm&fg{ gﬁrrollgln fdﬁwl 0o,
pi perazi no, norPRYI tAtp 5463' arylcarbonyl,
2@, 3- di hydr oi soi Rd&fﬁNalkylL di(arialnd) argi R- aB“*‘w,,RSaR“al\I C(=0)-, or Het;
1,2,3,6-tetrahydropyridyl, hexahydro 1H azepl nyl, 25h ex

ahyd ros;1/1-1, 4- ze X oxazepi nyl
o Fia ot iylrars By h AT MY G A

pyr r oI yl, i m dadbylodiatkyloxypfindthel, mdhawyt Ji(alicyl)amohaz giriohiting or
2-pyrazolinyl, imdazolyl, p a yl, triazolyl,
pyridinyl, pyridazinyl, pyri nyJ , pyrazinyl and
triazinyl, each r dIC LyYs stl t :
3 or 4 substitud ?af%rﬂpg%substltu‘% o gg'ﬁ&rﬁi“ﬁ“
28el ected from d\’atlﬂM/l hal oG _sal kyl , haI o

aryl &t _ggal kyl , mém'ypmmau@l,a@ﬁlé%h@myl @mey m]l&?rzlﬂfl [@Jt Het-
di G al kyl am no, C1-6alky ky 1,
aryl, pyridyl or pyrim d| ny 1 ; R6 |s a-r ON— t

alkyl, Het-O-alkyl, Het-alkyl-O-alkyl or pheny';
R’ 18 hydrogen or alkyl;
R’ is -C(=NH)-NHjy; arylalkyl; Het-alkyl; mono- or dialkylaminoalkyl;
30 Het; or aryl, or

R*and R®  togcther with the nitrogen atom to which they arc attached form a
radical selected from the group consisting of 2,3-dihydroisoindol-1-
yl; thiazolidin-3-yl; 1,2,3,6-tetrahydropyridyl; hexahydro-1H-
azepinyl; hexahydro- 1 H-1,4-diazepinyl; hexahydro- | ,4-oxazepinyl;



i s hydrogen, halo, C_Calkyl, aryl or Het; 35R8is

h drogen or C _6al kyl; R9is oxo; or R8 and R9t oget her
PHWY2di cal - CH CH N-; WD 2008/ 068272PCPCT/EP2007/063319

TLEP21107/ 063319 -18- R1lis hyd¥ogen or Cl46al kyl; arylis

a honocycl e sel ected from phenyl, naphthyl, acenaphthyl

or tetrahydronaphthyl, each being optionally substituted

with 1, 2 or 3 ?U%Sqttgtaéhygrms’o%lﬁgog 2S UP ﬁ[ clillazaﬁalczceloﬁg’ 1]{161303’1;

i ndependent |y serect
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1@ 6al kyl oxy, Cl_6al aﬁ(l Il<y oxy, carboxyl,

sl I tyl oxycar bR l%ﬁf’%’%%q@a\y@bw ‘mor phol i nyl,  Net
or 15nohbandR™ diogithériithahs mtrogamisemy to, wikiglt fhy arc ﬁﬁ#ﬂb@@lfﬂlrm@

het er Ogyd |e sel ﬁ@k@l@eﬁe&@ﬁr&hQM@W&UnH@tHdglcﬂf:@%@)hdlno plperldmo
pi peri di ny erazi ne | 0

furanyl, thi eny ! er&%&%ozgfofﬂﬁy IP%S‘XQ?BPS%WM ”ll‘h?ég @’ﬁrmwmé&h Y,
i sot hi azol yl, piwarzalliidmyB SyLpya.3.fritadiahydropypydy lakéxalyydred H-azepinyl,
1%r i _daz: nyl | or he@cale@d/q?HlIM Hqﬁie%r@cmsiaﬂy&slla%@geﬁlmm 2,3,4-

qui nol i ny al.in nzi m daz

SRR s A R S P s e )
benzi sot hi azo IwaZObdmzloﬂumainmllnylbémmﬁuehymldazolyl pyrazolyl,
2, 3-di hlydr Obegzﬂgfaﬂolﬂl i tl Wyn@e[zulﬁl? ﬁ[nildl lq{y%ﬁiyyénd tRRGH,
monocyclic and bicycli € cle

Cobet ! rut et i 1 i fodseEortond T vl ® 2R £ Dstitense e
2pndependent |y smbsatlmdnfdcmm@ﬁlhableqtedw@wm@ky |, h@baligdl hakoy |

or Cl 6al kyl oxy,y fAﬂ&V 'hQ@erﬁﬁlk&&x?taﬂﬁﬁo LRAD- (Q%W[amlﬁo

For i ;”gigegﬁ'gm%gygﬁﬂa%  FrikbemaaERTTs o 2

3 or 4;R80i s anisiantegdtetiequal to zero, 1, 2, 3 or 4 ; is
hydr ogegr, cyan, 1sfh9516¥4n hG& QX kvl oPALE. Chol kyl ,

%2 6al kenyl, Ct, nyl gl yhal oCL6al kyl , hydroxy,

28 6al K1 oxy, V‘i’feéﬁf“owﬂjy l'kyl, C malkylthioG oal kyl ,
hydr oxyi nal kyl;soxd;mhxl-()? , am no, nono or

di (G ztgd jylp amoggherqmgrad%l MEIIICI[I%Q

R" is hydrogen or alkyl;
aryl is a homocycle selected from phenyl, naphthyl, acenaphthyl or
30 tetrahydronaphthyl, each being optionally substituted with 1, 2 or 3

substituents, each substituent being independently selected from
hydroxy, halo, cyano, nitro, amino, mono- or dialkylamino, alkyl,
haloalkyl, alkyloxy, haloalkyloxy, carboxyl, alkyloxycarbonyl,
aminocarbonyl, morpholinyl or mono- or dialkylaminocarbonyl;
35 aryl' is a homocycle selected from phenyl, naphthyl, acenaphthyl or
tetrahydronaphthyl, each being optionally substituted with 1, 2 or 3
substituents, each substituent being independently selected from



350r di (G sl kyl)am noG sl kyl,
C| sl t | car bonyl am noGi si | cyI am nocar bonyl, nono or
0% ) ami nocar bonyl , WD PCT/EP2007/063319

2008/ 068272PCTLEP2007/ 063319 18- ar yl car bonyl ,

Rsaf eNCl _oal kyl, di(aryl)Cl_6al kyl, aryl, Ris41N-,
RsaR4alN-C(=0)-, or [let: is hydrogen, Ci sl cyI oxy, aryl,
aryl oxy, hydrox ner 6al k on

G _oallcylthio, P{ydmx ﬁa%(fyé(n& nigs) TS & n| no, %@?r%l i &tho
or a radical ofhﬂmﬂkmlaﬂiibd%b’e%]ﬁywlq,ga]@llzylom cgboxyd or
AT-C _ealicyl Iakﬁ&_y@aﬂbkwl,, dnﬁ:gmﬁﬁb)éﬁﬂ'loﬁbﬁpﬁbhnyl Het or mono- or

aryl G _ol kyl - Het, Het - Cheal | cyl,
Het - O Cheal kyl ‘gh&??}e'fﬂ}é%’ . 0G oal kyl, or phenyl:

i0Rsai sHéydr ogeﬁ a mgnam@hc @?tereaquﬁwel'ecm figgy-phenokypiperidinyl,
arylCl_6alkyl, é/ridu@rl( ekwnol}ar &olyl 1m1ddzolyl furanyl,
[_6alkyl -O-Q o ]1 X X {,__. oxaz’ IYEI%%l ol c[:hlso blaélyl I‘}gl yl
Het C1_6al ky1- O ¥1P<af RSN &0 6 KV
Rsi s - C(=NH) - Mmmrmémyllmraaaylk)y byrlda@mylcpr r pbikkofic; hctnmqwlc or
15di Cl16al kyl amicnefed @lnkyil moh'nglle[]um&[ahﬁﬁ)/ﬂndol?lr bdr@indisholyl,
1§St ogether w t h the am th%}z a ln}&) V\'{iﬁa 0 1so{h1azol 1
tached form a’FAYIEHY " BZbeY &8Y SH° c?u%z b
consi sting of 2b@zefutipyl bingerhisa 12, 1d}1m'dr0ﬂ3bnzaklo4]dmlmyl3lryl

I ,2,3,6-tetr ahNéﬂu&é{@%ﬂdlb&Y}l; eaBl@ﬁ@h&lé}Eﬁk ahh"b&%z@lﬁl! K¥drocycle being
hexahydr o-1H 1,

1,2,3,4- 20tet r%lﬁ%? éve@‘hﬂ%‘ﬂtﬁdow%ﬁ - %713 S&%““““” LR D e
2, 5- di azabi cycl| ofi¢hepdentlipepeopdd, frammbilo.rhydiosal allyp oi dkddRyy

]§ub§;0|\,{dgg§d]qvgtﬁehth1m bé&zvB Or 4 substitucnts, caeh
substitucnt i ndependen%ll y selected from Cl_6al kyl

hal oCk6al kyl , G _6al kyl earbonyl, halo, arylCl_6al kyl,
hy dAoxegond (tlhtaai;tkl;glembydinam mbfes tmwmmnncﬁd)f(fpalhlﬂgl(lamr 0ld) wherein

25C}, _6al kyl tifh ookt lte 1.2, ¥lor 4pyri dyl or pyrimdinyl;
or R4 and Rsto%:ether vvlth the n&tro%en atomto which they

ar eqat t ached ¥ BYHicge" equal to zero, Jor
20 R' is hydrogen, cyano, formyl, carboxyl, halo, C;salkyl, C,salkenyl,

Caralkynyl, haloCsalkyl, hydroxy, Ci.salkyloxy, Cisalkylthio,
CiealkylthioCsalkyl, -C:N-ORH, amino, mono or di(C;_alkyl)amino,
aminoCy galkyl, mono or di(C; alkyl)aminoC; galkyl,
CialkylcarbonylaminoC, salkyl, aminocarbonyl, mono or
25 di(Cyalkyl)aminocarbonyl, arylC; salkyl, arylcarbonyl,
R™R*™NCgalkyl, di(aryl)C galkyl, aryl, R"R*N-, R*R*N-C(=0)-, or
Het;
R? is hydrogen, Ci¢alkyloxy, aryl, aryloxy, hydroxy, mercapto,
CiealkyloxyC)salkyloxy, Cisalkylthio, mono or di(Cisalkyl)amino,
?*Nﬁ
30 pyrrolidino or a radical of formula K/Y wherein Y is CH;, O, S,
NH or N-Cs6alkyl ;
R’ is Cyalkyl, arylCy salkyl, aryl-O-C, ¢alkyl, aryl-alkyl-O-C, salkyl, aryl,
aryl-aryl, Het, Het-Csalkyl, Het-O-Csalkyl, Het-Csalkyl-O-C i salkyl

O
or _2 < ;N_(phenyl;



r adi cal sel ected fromthe group consisting piperidinyl or

p“peram nyl, each substituted wth aryl,

YOUPIRP ér bonyl, piperidinyl or pyrrolidinyPCHBRIGHSEFIY
substltut ed with arlel 6al kyl-17-30 R4 and Rstogether wth
the nitrogen atomto which they are attached forma
radi cal selected fromthe group consisting of
pyr el i di no, pera2|no nor phol i no,

4-t hi. onor phollgirlyaeogfngrg ??B(Jr oi soi ndol-1-yl,
t hi Bzol i di n- 3s yHEN)-NIB; Gyllcemfnﬁﬁyﬁ!@tcfpyﬂ]kﬂymono or

hﬁxahydr o- 1Hca@1e6mkgzm{mnol®mtww1@rcw[2lz 11ptsli; &€ P Ayl or NCX
ahydr o-

2008 72 P &%}17 }lﬁé%%%n 2961 tOV\lﬁlCh they are attached form a
et rahydroi so“q@caﬁu otlqtedXram thegyqupsbimsping opgaehidiny) |
12 m dazol : di nlxd 3- dmydtrag@mhomdylnmidzol?c%m -Blylazos, maﬁldhydropyndyl
razolin ir riazo

pyf?/ di nyl gy r| n azeém l; %X)aagﬁ@r ylH %/’El él%z%w% l%eéahydro 1,4-
triazinyl, ea)@hzcnﬁald é@l3 ‘bﬁ#mhjsrdafbwqqum givbuted with 1, 2,
3 Ior :1 3 UEst |2t$1§ﬂa£a$ncy@1@[«2|'2 5%&% bt 1uxaafoxida@l1|ﬁ&ﬁ BPEA LY cach

el ected from
& _6al I syl oxy 9@*0@&1995#%&@%@%% el
daGi 6sal kyl ) a;nbsm@lcntJnWandcpﬂt mmtcd(ﬁrdxloﬁl datkyl thhloeGalkyl,
i _sal kyl, ar Xj‘malﬁylﬁérgdﬂyl (hﬁlopé’rgl!C%QkﬂM{ydrd:SIGG 6aﬁi§1Mk aﬁﬁno
Het ; 10F1.7i s Qﬂ%dr ocgg fn 6al kd){g& I%%I)é s |
R5i s hydr oger™ iRy ml%P&’“%x% o ELH’@ iy,
ROt oget her f drimlkyithio, &disdlat loxyG4 s Dkl NE 1 sl 6hidbly dhrlbglearybr
1§ _6al kyl ; eri 1@[»tiaﬁﬂwsdt@ut&ﬁlvﬂctﬁglkfyr mrm&wbpnomny
napht hyl , acen&g ?j%/ t req ét : E beil ng
opti onal Iﬁy sub <A kyLoDYSAYIPT Gy it s each
sub8&f prdRNt begettgr ivith dpenidect lagbrrste Ivehixthesbieyf ar@mahwirfomy a
hal o, cyano, paitdi Qelec@éﬁ'fﬁgmt c@ﬁ%ﬂinéﬂpeﬁ@h&ﬂ%r}»%a@ﬁyl

G _6al kyl, pol yha C
hal oGi . 6al kyleééy, g}ﬂﬁg F}‘/lf}’bdg]ﬁfg‘/jf E}?/ngg)pﬁ)gp%laﬁlﬁr pyrrolidinyl
28m nocar bonyIO,ptlmmﬂlpladistmlyddvoﬂl arpfoealion; di (Ci_6a |

Ky parn,gesar QQM& with @f{cydltrég%n BtoBRAYG! tﬁc & %%Ecﬁi ff)fn&) m
phenyl, naphth %cenafF %I or tetrahy @‘ﬁ each
bei ng opt i ondf ‘Sﬂlé o i siprsorisuse gf pygradidtiey 19?55#&0
each substi t uyemraziei mgrphpliep énidembipyolsel 28 tddd'dfonaomdol 1-yl,
25hydroxy, h atingzoh‘a}ﬁaﬁ% 18134 Qﬁaﬂa}d}i?@%gahygfo 1 H-azepinyl,

(C6allcyllamn
281 Bal eyl oy ERGIORYTY R ol BT e byt
Choal kyl oxycaettnmyg«bysoranmqhméaylbmnydlmylnwrpﬂyil inmgdzo lidiet!, or
nmono- or di ( ;a@é‘ﬂldl {Hnﬁe%ﬁﬁ Oz"Mrazo'H%l' ﬁméazm}n%}’a%ﬂyp

heterocycl e seéle te {n ghenox di nyl
30pi peri di nyltraggpf ’rTB(I” 'I“Y - BYHREEYY Pyrlmlﬁww RYGryY! and trjaziny].

t hi enyl, ox azea&:lyﬂddlca spiamty yhbstituted szl ly 2, 3 drsotubstaaaksy bach
Ey ridi nyI sﬁbﬂ&hﬂ%h?eﬂé’eﬁﬁ% béf?é@ted‘i‘fonw aﬁ@iz 'hgllxh caflfyl, Ralo,

icyclic het er ocyc rom gqui no
qui noxal i nyl ,ary ﬁu@ikyi hy%r@ﬁsz.%%%%wPmmseml&(g&@ﬁyralkylammoa
benzi soxazol w1,6albyelrtﬂ@t0n6zﬁk>dﬂh;dcl cdeyizdrglopyridgzel pprimidinyl;

bal gof uranyl ;¢ Qamgloﬁgtl cnyl,

R’ is hydrogen, halo, Cisalkyl, aryl or Het;
35 R° is hydrogen or C;salkyl;
R’ 1S 0X0; or

R® and R’ together form the radical -CH=CH-N=;



352, 3-di hydrobenzo[ 1, 4] di oxi nyl or benzo[1, 3]cli oxol y1,

each nonocyclic and bicyclic heterocycl e bei ng oEti onal |
sHBPYWEEE with 1,2 or 3 WO CT/EP2007/06331

2008/ 068272PCTLEP2007/ 063319 -P&- substituents, each
substituent independently selected from hal o, hydroxy, C
(al kyl or G sal kyl oxy; provided fe is other than benzyl.
5A &olurth intiseﬁy%sqtgigngrgnb dl-rrent relates to a conmpound of

formula (la) or or"ﬁggiif’subgrou t hereof as nentioned

her eivhbef or e i&shomeweleselrdied sormobinye merhierasemaphthyl drs
Eyldr ogen, | Eylaé‘cﬂi:hy&’r@helf@il(lth l, Ka/dhibﬁﬁlgio@adf&w%’ sxhti_gmlfe@x?nh 1ab or 3
yl oxy, al kyl thi,. 0 . a t hi oa
it Gty o SRR beinf lnhche e fom
Ps hydrogen, hydtosy, haloy Fyanititro, gifapl mopo-air Kith osdyylamwee i n
parth i Icui ar Ricliéetﬁi(ﬁylém&gﬂyl%tm%ip%bwﬁtedm@fpﬁé@?) MloCLOMKy1,
'S al o, 1In r ul a ony. represent s r ,
car boxyl , Q%éﬁlk@ﬂw Flal&§1 ‘@ﬂ?xﬁ’yﬁafboz{ @ﬁi—‘@%ﬁolx,ycégl?ﬂn Jo
nmono or di (alalrmgdc;t@nmdporamimgwmnp- abti6 - @tkylaminocarbonyl;
di (a{iykyi %)am‘ PQ@hMJ)oycl@'sgl.Mété'clﬁﬂ'r&lﬁ Mé@mnﬁﬂﬁlﬁ}kﬂcenaphthyl or
m nocar bony aDNO O a am.nocar Qo , .
B oar bonyl iR b ARt AR iy 1. 2 053 0
fifth interestbsigrceivbwdh smbptitugns beine grdependently vplodierirerh
for {Tiil a g i ﬁ) iﬁ}aro&},flh)aio, Q}Fan@,!'ﬁ{tro?:ﬁ&ﬂfo?%n&-llﬁﬁ@féalﬁﬁa%m, ,
nmenti one erel ore.as, | nrerestin e oal. n reln
pis equal to&fmy/?i’ B R b Yi"ﬁé’g‘érf%n%aigﬁgﬁ?kﬁéfai’fﬁ‘?%
to a conpoundadbxylof ualdslogiaybooyl, {minpcaponghnorolisylbidetonp
isirirgr eof as Wﬁo?@@éh@f@kﬂﬁﬁc%@nﬁ? i n e:resti ng
e nmen ereln | r n oX or ...
STRPR o 1 e paptes e S gaRe b yRady Siericin,
G sl kyl t hi 0. peridinyh pjparazine.ulyaplyl, RZraegyICindidideill. dumgnyl, thienyl,

preferably meiBAXNoxafoSIEMEREHI, iisiaﬁﬁarzgﬁzi,ipgﬂdiﬁﬂ‘pﬂginﬁﬁﬁ&i,
relates to a co

ynpound af " fornula. (la) or (|b)" or
Ssubgroup « HERERY! Sy APbABA Difer B hesareyb g e oim
2Pnteresting epbodnyreqtinonaldryéiimdoR, beszialidagolyl, denzbadzkiyl.,
ar ylH;et or Het ;b,chﬂsoR@itro_tl}HPt?@n%thig}o?}ilrﬁ/kénzis&ﬁiﬂo%/l,sll)élﬁlk'éfuraﬁijl}’| ,
or ; nmore_in parti sal kyl .. optiona : .
Substi t ut ed BREAYIEY %-@h&%@néﬂiaéiql%ﬁ’iaf bl aytiorolyt
aryl G sl lcyl cattemenaeydicyehd bepelesentaydpbeiopaptiopally substituted
SU?St i tuted phanyb o?@ts%’éi{u%‘té‘ﬂ hdh s%:i:!?cﬁﬁéni ﬁ{dﬁﬁiln&@aﬂptsmféted 28m
; even nore, | articul a enyl ., napht hyl,
2aryl G _oal kylha@egﬁg‘?"é’i’ ﬁw&il“vi O’Jro@;ﬁ‘%}é]@ﬁ?f’s phenyl or
nap htolvided RAiB ottieg bitzh bemyer est i ng enbodi nent relates to a
compound of formula (la) or (lIb) or any subgroup thereof
a5 Rahd §?q$gqtigg bt S ompmpesnd orformuRal) OEb) wherein
2008/ 068272PG wHARQOW083B 12, 3224; hydrogen or al kyl; in
3ﬁar i cul ar hwe{lﬁgﬁger%suﬂo—%,w&ﬁ Jrr.e in particular
ydrogen or net ;, even nore 1n particular nethyl.
R 18 hydrogen, cyano, formyl, carboxyl, halo, Cisalkyl, Co%salkenyl,
Carsalkynyl, polyhaloC_galkyl, hydroxy, Cisalkyloxy, Cisalkylthio,
C 1_6alkyloxyC 1_6alky L Cl_ﬁa]kylthioC 1_68,11(}’1, hydroxyCl_galkyL
-C=N-OR'"', amino, mono or di(C; salkyl)amino, aminoC; alkyl, mono
35 or di(C; galkyl)aminoC salkyl, C; salkylcarbonylaminoC) salkyl,

aminocarbonyl, mono or di(C, salkyl)aminocarbonyl, arylC,_salkyl,



A tenth interesti ng enbodi nent relates to a conpound of
formula (la) or (l1b) or any 5subgroup thereof as

m¥R 3084%82 'Rer ei nbef ore as interesting enbodi nBAVERMEVEH?
R5 is -C(-NH)-Nr12; Het-al kyl ;-19no- or

di al kyl am noal kyl; Het; bi cycl o[2.2.1] heptyl or aryl; in
particular RS is -C(= N\NN H2; Het-al kyl; Het; nono- or

di al kyl 5

% Ko sl SRR oL 2 i B G

bi cycl o[ 2. 2. ﬁﬂ?eﬂﬁﬂ( Qp. wAlesl event h interesting

enbadi nent ral a;tcﬁ@gehoclagdmmpuﬂd @ﬂoi;ohwbay tleadap@r (1 b)

or any subgrqup her ei n

i nteresting ?Hﬁ%%gﬂeﬁg “\5\'}%@?’%‘/ ' P@( y?tg%:? P O {‘ﬁéﬁkﬁa jro,
the nitrogen atomto which they are hedforma

radi cal selected fromthe group consi K/ of azetidinyl;
2, 3-di hydr oi §@tblidido drcyrldlcilfmlfmuldl di n>"153vh¢tkin Y is CHy, O, S,

1,2,3,6-tetr h ex ah ydro-1H azepinyl ;
hexahydr o- 1H- %tgp%fe ?/n hexahydro- 1, 4- oxazepi nyl ;

1, 2R3 4-tetr aﬁQdcrﬁ&iYééquﬁgPikﬁL ory{Cirsallylgaryl-0-C  calkyl,
d| azabi cycl o[a2y12, hlyeptylsalkdl drydimRxiriec EHH@lmd@f@t AWy] or
each radical optionally substitu t oI 2, 3 or 4
substituents, each substituent r@a@ sel ect ed
f rom hal oal kyHietCasIaleyl Odribdhyl 9r hal ar ylp£F hydr oxy,
18! kgkoxy, ani;ngy r@%ﬁocy &, Zgﬂ&ﬁld%b}aman@i aﬂ@@logalk?f

di al kyl am noal y K

al kyl t hi oal k¥ C%Fwalk% a&ﬂﬂf&#‘ﬁ&&@ %&L@?@l yickdlssGiedipdd
with al kyl, pyati®Ci dikyybr dp€i @ikal-DyCsalbgt i t uted with
arykal kyl , p)ﬁhﬂbﬁ&geﬁ%r@}’{a‘[ﬁ% di nyl; or R4 and R5 toget her
withsthe mtroggn %% Eﬂ:aﬁ%’the attachedforma
radfcal sel edt&d I th@y ® lc%ﬁs(;'ﬁ gmprperi di nyl or
1pi perazi nyl , d@chlkglabstoth willed, Wett ér agylydr, al kyl car bonyl ,

pi PRF i, g I@W Qb dF vath 'tl@' I{‘%dfeg%&ttb%@h' tMeySJI'PE'thcﬁéditf@QnW th

aryl al kyl ; articul
ni t rogen atorfflffoa @ﬂ?%%if%(ﬁ% ea%f(élpm%% férdmyar%s&}deb -y

sel ect ed fr orthihhdidgrHup ladrfsteﬁa}nyd@pgfldﬁzlmxalmdnyw azepinyl,
hexahydr o- 11:Ihel~dh4d1%| }”#?IQ' cﬁyzle iny 1 h xah dro 14-0xaze']_)|_ngl 1,1_,3,4-

2, 5- dlazablcycl 2 2. 1] ahydr o-

2Bach radi cal &?%rﬁgmn@ab%?z R efga%%ﬁclqﬁ 29! Ihogt ireaah radical
substi t uent s,opeaciiy suldstutdduatht 1, Qnﬁexp@nﬂanndnys Se&heﬁ:ﬁseﬁhcnt
fromal kyl ofinhyldehyliccl 3h AN RGBSk Wi th SOthe

ni trogen at om t a r adi cal
sel ected frork ltﬁﬂéylﬁéfrB‘EPﬁl @6’?‘/?5?1@]@ Lo équéia q;llyila lkyloxy. amino,
pi per azinyl, rﬁ(&@hoﬁdiﬁﬁcialktylahﬁnb W ttlcydthiol, €1 @ligyd gar gyl
2pi peri di nyI 68)4%1%%(* hlﬂ%l ?PQ@&;@EJ %gﬁﬁmﬁgl' ﬁll'lt ed with

aryl al er vvlththe
ni t Po@@\ﬁﬁ at orf?%eéhe%mt Hlettﬁfé%eaﬁ@mat?t@méaew? pHeghgdAame 4
sel ect ed fromudibe sgeaadraao isiggdupregngdting piketidinyiydr piperazinyl,
hexahydro-11
35di azabi Cycﬂeaﬁ %E%?tﬁ&&'itﬂ%ﬂﬁ Czﬁ )?é%arlg)rngl fm@g%]g IoryP/rrohdmyl
each radi cal % ?Iidélﬁavl?b?“éet%@fh‘lfﬂ eﬁ‘lwl,t hi1, 2, 3 or 4
38ubgtidnd @t s, togaiehwith hlfetmﬁmgeﬂ titolntd eyheuhd Rt dr@/ aEeh@0beela
fromG _Gal k i , - : -
with the nit Br/r%dlg%{% S% %Oﬂ@ %E&Lup cﬁﬁmﬁ%ﬁ&r@%dﬁggﬁf)aﬁﬁno
2008/ 068272P(E1TL6922®017'PU’3313P94 thigmorgpelings 2. duifydroiseinphl-yl
radi cal sel eahleﬂ)m‘drnﬁmx he,3g4- Quplgxdm@sh&;tu Hklgal@ﬁr(plmﬁdpﬁiynyl
or piperazin S r )
6al kyl car bon%{chhgal% 11? Q &1 Ztcgﬁlﬁ hé%&fh“gll’l%ly Xa% nlygr%azﬁ@
substituted with aryl Ck6a1ky| 5A twel fth interesting
enbodi nent relates to a conpound of forrmula (la) or (IDb)
or any subgroup thereof as nentioned hercinbefore as
i nteresting enbodi nent wherein R4 and RS together with
the nitrogen atomto which they are attached forma



10hexahydr o- 1, 4- oxazepi nyl ;
1,2,3,4- tetrahydr0|squ|noI|n 2-y1;

2 W0 WISYEKR cycl of 2. 2. 1] hept yl - PCT/EP2007/063319
1, 1- di oxi dc-t hi onor phol i nyl ; c2eh radical optionally
substituted with I, 2, 3 or 4 substituents, each

substi tuent independently selected fromal kyl, hal oal kyl,
ﬁgﬁgl_ Cg: bglnzl:tﬁtralhgdroisoc?urnyohnlé( }ll pyrr 191{/13 rto nﬁlhjé%i ar(zo%{dlnﬁm no,
al kyl t hi o, almwze&@lw]k%rlmld%ﬂokwlt%t’ﬁw ipyl, imidazplil, pyrazolyl,

pi peridinyl apiopn, a}Jylnmn§up dd&ﬁiylegyrvmmhlyabwhm | and triazinyl,

lid |
gﬂz: Ir gy: Iopypy?&m glcg quonaHy r%ubrs{lt;u ed Wlw le Lo d Is‘tié%énts ﬁach

th the nit rsopifucat ledﬁppndemhy eqheOteHefgﬂnaEesaéwt aelybdo¢ orkyh

radi cal sel eqfdﬁ)ddlfyrcqrgnkyleh@lf&@pcpéqr@los,plmgdmﬂomt@lﬂylnyfﬁm
2, 3-di hydr oi soi ndg())rl(HéC ]1k561ﬁa i @F alggthl ?ﬁl L andicky; Qikyl,

t et r ahydr opyriayr SAMPAEST Y RS ORIy

hexahydr o- 1HQ; mlkﬂﬂm(epﬁlhyll aryhex@Wdlrmcrllelml

1, 4rbxazepi nyga ryll o2H&; 4- t et r ahydr oi soqui nol i n-2-y1;

lgd?&%: géa?;]?)é%dﬁ%rlﬁﬁ% Ehé“i‘@ﬁr'%d’?b& optional 'y

sub8fituted wihdragenpr Cgabyli4 subst it vents, each
subgﬁl t uent 15n@t@pg[ndent ly selected from CE_OaI lyl,

al kylcar bon hal 0, hydr oxy,
gk dyé g foﬁﬂﬁlbe ra%f”}i %@ﬁ@l ani no, nono- or
d| CRSI kyl ani nfolﬁidr(mh kyCyaByBal kyl t hi o, 25CI1 Gal

1kyl axyCl | 6allkyh@m@ycl@a&w&tM@fhényﬁahw}h I, a%&}ébhthyl or
pi peri di nyl gtl onal | é

byrrolidinyl OEYTSRLIRYYL it Pgoaiy Y i a?&#%ﬂholaﬁww
pyridyl or pynbstitwhiaydach sabstetuen bpiag indepdndentiR4clagief! fRSm

toget her wi thyhhgy rHanr 9}91%5‘ Iﬁt}@q}nﬁlﬁ) Wh&r e Y afdyBamino,

attached for e om t he

consi sting of 1g§£§1 ﬂwo lﬁ‘g h@‘dbf‘%yfn Fthlo% Eﬁ@%@‘ﬁr fyfoxyl,
22, 5- di azabi cyal@dkdoRcibhept aphinonartoexiaiyholityiHoamnepi-wy | ;
each 30r adi caji ngglkyqﬁglllﬂogaﬁ Mgtituted with 1, 2 3 or 4
subst j;tuent s,, ch 'subst.itu de en en cted
P RN AR AT LG S AR R L
R5 t oget her wettdhydrasaphibiyl, @gerbemg@mld)rwlly\mbcshtuteldevthalr eor3

attached for rﬂl@stlﬁﬁgﬂs Cé'%kh ﬁﬁ)gt@cﬁ&ﬁgelﬁé Fée'ﬂ@en@l&%’i@cted from
gon3| Sti ng of zet1 d E)n hexah ro-

I a
5- di azabi CYEIB}-212l: RReHYR @ fﬂ%@&%f&ﬁ& D ?‘/’Hyl
each radi cal @ptlkgnedlyhalo8asalkd! Citsalcgldxwi@ihalkylthdy, 3 or 4
substi tuents hafRS! ANT &a&vﬁgt d m%@,nyge%ﬁyy 2ARIREHE 1,

fromG _eal kyl or ar

2008/ 06827 2PCTIRIY P’F%Ogiwo o Ai(Casylylambeggithonyl;
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embodi ment 1 o et Se g oas st B BT RIRE 2 0r
or any subgroup t hereof as nmenti oned herelnbefore as

i nteresting enbodi nent wherein the conpound is a conpound
of formula (1b) and wherein Rs is hydrogen and R9 is oxo.
15A sixteenth interesting enbodiment relates to a
compound of formula (la) or (Ib) or any subgroup thereof
as nmentioned hereinbefore as interesting enbodi ment



An ei ght eenth i nteresting enbodi nent is a conpound of
formula (1a) or (lb) or any 25subgroup thereof as

m¥R 3084%82 'Rer ei nbef ore as interesting enbodi nBAVERMEVEH?
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medi canent for the treatnent of a bacteri aI i nfection
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determ ned as descri bed hereinafter. 15 A twenty second
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30  wherein aryl represents phenyl or naphthyl.

An cighth interesting embodiment relates to a compound of formula (Ia) or (Ib) or any
subgroup thereof as mentioned hereinbefore as interesting embodiment wherein q is
cqual to 3.

35
A ninth interesting embodiment relates to a compound of formula (1a) or (Ib) or any

subgroup thereof as mentioned hereinbefore as interesting embodiment wherein R* is
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particul ar enantioners are indicated as Al, A2, Bl or B2.
Whet her the enantionmer is indicatcd as Al, A2, Bl or B2
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i nvefet, _iﬁémylamino, mono- or diCisalkylaminoC,salkyl, Cisalkylthio,

25  CisalkyloxyCisalkyl, CisalkylthioC; galkyl, aryl, piperidinyl optionally substituted
with Cgalkyl, pyrrolidinyl optionally substituted with arylCsalkyl, pyridyl or
pyrimidinyl; more in particular R* and R together with the nitrogen atom to which they
are attached form a radical selected from the group consisting of azetidinyl, hexahydro-
| H-1,4-diazepinyl, 2,5-diazabicyclo[2.2.1]hepty] or hexahydro-1H-azepinyl; each

30  radical optionally substituted with 1, 2, 3 or 4 substituents, each substituent
independently selected from alkyl or arylalkyl; even more in particular R*and R®
together with the nitrogen atom to which they are attached form a radical selected from
the group consisting of azetidinyl, hexahydro- 1 H-1.4-diazepinyl, 2,5-
diazabicyclo[2.2.1]hcptyl or hexahydro-1H-azepinyl; cach radical optionally

35  substituted with I, 2, 3 or 4 substituents, cach substituent independently selected from

Csalkyl or arylC, galkyl.



In addition to their activity against mycobacteria, the

g?ounds according to the invention arc also active

U808t Acr bacteria. In general, bacterial PPHEPYEKRS

nay be classified as either gréﬁ}p03|t|ve or
gram negati ve pat hogens. Antibiotic conmpounds 10w th
activity against both gram positive and gran}negative
ggtec Q[r ﬁtnﬁ]gnot at) er%%plge %l’fal (e:nq g%erltgse t% agc%mgg Vtidh fOfFlél X as or (Ib) or 6
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ex anpliftcc8h igeresimg vinkedimsnt relaegs toem@mpsunqaqudgreméa (18ai(Ib) pr, any
for s@xanBlieRaad mbsnsddrbihbFore l&& ﬁﬁe@éshﬁg crhBIdiB4ANRLRIn the

it POBHAT PR B e & e i B PR R K isoxo
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ens,. for exa Ent er ococ
B SRERE L e R PR i Bl LR o fhe
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(MRSA). 5Therefore Invention also relates to
t he My’ 8F 2 ?fLﬁ’ﬁH“PJF“FgW%}Va Ga) or (Ib), the

pharnaceutlcally acceptabl e salts thereof or the N oxide
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compounds lies in inhibition of the FIFO ATP synthase, in
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dcplction of the cellular ATP Icvels of thc bacteria.
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enmuksi, ongs t@@éi'he? %t‘ﬁtﬂ'lé)xﬁt?o Rt to%Pio'vﬁn&PtBé}l &t %&H&f‘foﬂﬁ a radical

st ar ches, ars, kaolin nts, |ubricants, |nders
di sPeiEckgr m CHYBAPY %lﬁ%w? fﬁeﬂ wéehfiXﬁ Stdﬁ‘é?@%‘é" ; hexahydto-

3@0\/vd>|Hrls4 dpidpiny]; 2cagisubesclald. t]adptel &. 1, Béiogids-chiahorphdding|; cach
easg, jidl) @p%ghagfy%mwtmnﬂ 9@' gm andians lé%&%uﬁﬁmeﬁﬁ»ent

t he nost vant ageous oral dosage unit forns | n which
cas&dsppnigntiyrgeriet Bem ety a@éﬂ”fxlémeﬂ&wl OBy lysyupstituted with
enphidyled: R Foxl Riasgetticewih theaimesh btomrts whidhehayaitd at@chadifbim a
usu art,

¢ ho I ULERCRY i Bt oy St of A BEPr g P ARET 1
may be i ncl uded. Injectable solutlons for exanple, my
be prepared in which the carrier conprises sal i ne

sol ution, glucose solution or a m xture of saline and
25gl ucose sol ution. Injectable suspensions may al so be
prepared in which case appropriate liquid carriers,



V\D 2008/ 068272PCTLEP2007/ 063319 -32- The pharmaceuti cal
osition may additionally contain various other

|W PH/eR2 known in the art, for exanple, a PHBHEPR&MOISL

stabilising agent, buffering agent, enulsifying agent,

vi scosity-regul ati ng agent, surfactant, preservative,

flavouring or col orant. 5 It is especially advantageous

Egn,go {pljlle%t ethtahq ﬁk}?car ong g%?géjllﬁﬁf%g?{frr?o 1d1ny|l ﬁlonally substituted

adnvith §tyrlaétf>ﬂon palﬁldulame@ﬂrgﬁ tgectfer mﬁ%ﬁgeltrqgﬁn ptorrde afich flmyrre

as U@%Fecméfrﬁhlﬂdcﬁ@f Sl & teld Fropihs igfor lcUnbiitlﬁglﬁtQIz@tldiﬁB}HH-’exahydro 1H-
sui tabl e

sages
or ehapes kARl RY | FRaHTR Y PR bERI ALyl By gigrie
10t hignaohediayk h@hd@hw e@tlomhlésr albetuwp wethfledt3 ard %ub%tltuenfs cach
as S Q&Hbﬁﬂubtﬁ nndypédaeﬁttya,ereaaw frbﬁdjlgmaylnayﬂtu@al plﬁﬁ@fd[ﬂy@ﬁptlondlly

t
soorBa Gl ealtgae Mihet & PR o ae ff HRBES ok o it By
pac Ristagachag foems:, ragiend P@sqttcbﬁrq're ghe g:rwp@en@smné of ntpmdlmsﬁ or or

SUS pRBGLANS RN Guﬂsheu ddivki@®, arand, SRGIE B gpl ﬁ@ﬂdldy[)bre;%frrohdm
{J er eof ﬁ bd[a N ol[g T}’?@ lfk t he conpound according to t
nv 8RB WP FV 8fse®™Vary with 15 the conpound

en‘pRoy%edicnytl hethm@bebubﬁtlta@whé@lpat g.ohlora;he treat ment

dest‘ adyarded he mycobacterial disease indicated. However,
g LL satisfactory results will be obtained when

the ésnft%' nd according to the invention is adm nistered

at aidhily dosage not exceeding | gram e.g. in the range

j5rom 10 to 50 ng/ kg body weight. 20G ven the fact that

ngal fETads B amronset pundt of it Bk Sl
be owontnnéderpinbéfotah mterasting bmbodmeat! tha tpemt slkyli reprebents t o

ef f @%zﬂlﬁ@@lrﬁ(org prRadppaclfi, ahd iRt &miHaRAKy! representher ef or e,
nvention al so relates to a conbi nati on of

the pre
(a) pglylé"i?fgéﬁlb‘rﬂl 25according to the invention, and (b) one
20r nore other antibacterial agents. The present invention

aI S Pr &AL, B Joﬁlp@uMﬁﬁ‘ﬂd @) R1bf Rl PRRAAPAKAL: BEGRAGH RGs

he.i nventj on, and € or. nnre ot er nti bac eria
age cgeinafigrindigyed as ap 33&%&5 B daniefeotynms, BRYdhtY Sﬁn“a'“y
al stree ef tht ethert diasten®isoser(e)). b w@entbe cratlpomnd of formula (Ia) or (Ib) has

pha[d@&f?ﬂdl ée‘ﬁé!rs ﬁﬁ)s'm%b EHaPﬁte @émﬁ’cﬁﬁﬂi ‘ikeéjm&'u[r@ Gh be}ﬁlé{@a{%\é@a&ﬁﬁc
he treat terial infection. . armaceut i.cal
e (HE o

vrﬁ ) SRR T Rt U e O
C a r mlﬂnrearfdhe @&sR aatli(9.,8) emagri@dére htereimftth dreapieutdscialphsyicular the
ef f @aetrhl\éqm@{aageg ndr ZOJnaf(tﬁa)me?s £0 maeeeaﬁ a@&QQ@rQ(L&QnJr‘A &3 Mehether

i nventi on ne or nore ot act

ageHrdacemic mjxgpe @d?ﬁﬁ%@eﬂa oy 1t H%PG ﬂtemt T‘td?P'ate‘WD the

2008/A6GSR PRVCHLER200 /6683 1S B3 3Mof5neefmb1ghme canpamndbf (a)
3b hef&aﬁmwgr 66Ok trﬂaﬂtr% L8P sﬁﬁgtdnggllfﬁ]& Jflﬁ r%té?e

other antib er|a agen en -as I nation
may eltf@tlaetrét rﬁlﬁea t quﬁéufﬁieqf§?fﬁluéﬁégq) OB D) hips tmclatat centssy s

r at heam@nbht threoepaatd idhsdRS),d8R)f(RERJue (L) @fantiomer. Hereinafter,
ggggdpdi Pérﬁaﬂér%ﬂﬁ 891%%%?6 fﬂ&lcﬁtg(? d@@LtAZC B?] 3f BQOWHQEI Idthe enan iomer

% e I nvention an 5ant i_bact er|a
ageftipdyatessischl pReB har B3 dancngs awarther i ltﬂét‘t figst @raveeaypd (1 or
3fhe2piaviesr syhghem potveolaad dihtthent keépagutdd feat &ﬂ A tAle A2yer; B (B,
MEI%E}]> 0Sl&merdi €t, tinme of adm nistration and genera
ph yS|ca condition of the particular patient, the node of
adntnlstratlon as well as other nedication thc individua
may be taking, as is well known to those skilled in the
art. Furthernore, it is evident that the effective daily
anount nmay be | owered or



10 increased depending on the response of the treated
sub ect and/ or depending on the evaluation of th
1088/%A27dr escri bi ng the conpounds of thc |n§?Hﬁfﬂmwm””9
|nvent|on A particul ar wei ght2tatio for the present
conmpound of formula (la) or (Ib) and anot her
antibacterial agent nay range from1;10 to 10/1, nore in

par r.from.1/ Iar from
178 el do s P ool B BRI o

and the one ore ot her anti bacter| aI agents may be
conbined in a Agl e preparation or they may be
fornulated |n s-p@nate preparations so that they can be
> X Y~ Separately or sequentiallly.

'-ventlonlglzﬁq‘EFates to a product

g {a) @ gnpoun ccording to the invention,
and (b) one or<hg s §r anti bacterial agents, as a
conbi ned preparation si mul t aneous, separate or
sequential use in the treatnent of a bacterial infection.

The ot her antipacterial agents which may be conbined with
t he conpounds formul a 25(Gka) or (Ib) are for exanple

anti bacteri al ents kno he art. The ot her
antlbacterlal aoeoﬂs conprlse antibiotics of the
13- %5 ] mdtural penicillins,

sem sy [ Ilns nat ural cephal ospori ns,

sem syn if ce @ r| ns, cephanycins, 1-oxacephens,
cl avul ani ¢ aci dsi, e-@ car bapenens, nocardi ci ns,
nonobact ans; tetracyce=hes, anhydrotetracyclines,

ant hracycl i neg;730am nogl ycosi des; nucl eosi des such as

N- nucl eosi des nucl eosi des,ycar bocycl i ¢ nucl eosi des,
blast|C|d|n S rolides(gﬁe as 12-nenbered ring

mac me_ i N{ epber ed_riNgg crolides, 16-nenbered ring
nacr o ds; b ; peptides such as bl eonyei ns,

gr am cidj4 \ns, bacitracins, large ring peptide
anti bi otics con Ag | actonc |inkages, actinomycins,
anphomnyci n, caﬁ?@onycin, di stanycin, 35enduraci dins,

m kamyci n, negtawzi nostatin, stendomycin, viomnycin,

vi rgi ni anmyci nl{_ cycl ohcxi m de; cycl oserinc; variotin;

sar komycin A; nov%g|00|n gtk scof ul vin; WO

20084062 : L9 -34- chl oranpheni col

; none sins; pyrrolnitrin;

()
D-phenngIyC|n ; ynes SpeC|f|c anti bi otics which
may be conbi ned W th the present conpounds of fornula
5(1a) or (IDb) for exampl e beﬂzylpen|C|II|n

(potassium p [

3di ne, benzathige),
phcnoxynethylpe foa lin (p QEH?lun), phenethicillin

pot &% 2N cillin (disodium phenyl
sodi um ‘ , sulbenicillin, ticarcillin

di sodi u i ) \oolun] oxacillin sodi um
cloxacillin sod:r}u xaC| [1in, flucloxacil | in,
anpicil | in, nmezloc in, piperacil I in sodium
amoxi ci |l | in, ciclaci | lin, 10hectacillin, sul bactam
sodium talanpicillin hydrochloride, bacanpicillin
hydrochl ori de, pivnecillinam ccphal cxin, ccfaclor,
ccphal ogl ycin, cefadroxil, cephradi ne, cefroxadine,

cephapirin sodi um cephal othin sodium cephacetrile

sodi um cefsul odin sodium ccphal oridine, cefatrizine,
cef operazonc sodi um ccfamandol c, vefotiam hydrochl ori de,
cefazolin sodium ceftizoxi me sodium cefotaxinme sodi um
15cef nenoxi ne hydrochl ori de, cethroxinme, ceftriaxone
sodium ceftazidine, cefoxitin, cefnetazole, cefotetan,

| at anoxef, clavul anic acid, impenem aztreonam



25j osanycin, spirarnycin, tylosin, ivermectin,

m decanyci n, bl eonycin sulfate, peplonycin sulfate,
g4V UPH2S. pol ynyxin B, bacitracin, colistPRVERRAW A&
col i stinntthancsul fonate sodi ud§- cnramyci n, m kanycin,

vi rgi ni anyci n, caprconycin sulfate, viomycin, envionycin,
vanconyci n, actinonycin D, neocarzinostatin, bestatin,
pcpstatin, nonpewnsin, |asalocid, salinonycin, anphotcricin
B, nystatin, mycin, 30trichomycin, mthramycin,

l'i nconycin, cl in, clyn cin palmtate
Wophosphal i pgl , cycl oserine, pecilocin,
L _*'5 ~ chl or anpheni col pal mtate,

hydrochl ori de,

, fosfonycin, fusidic acid,
(ccanin. 35 O her Mycobacteria
agents whi ch ndyH:b ned with the conpounds of
formula (la) _or (IDb) for exanple rifanpicin
(=rifanpin) soni azi d; pyrazi nam dc; am kaci n;
et hi onam de hanbut ol ; streptonycin;
el oserine; WO
FPR00 68319 -35- capreonycin; kananmycin;
RA- 824; quinol onest fl uor oqui nol ones such

; @ | oxacin, gatifloxacin, ofloxacin,

ci profl oxaci by, S dxaci n; macrolides such as for
exanpl e clarithro cl of azi m ne, anoxycillin with
clavul anic acid; rifamycins; rifabutin; rifapentine; the
conpslidis agy stelcodhetiijaly om0 Do tha®d. GENERAL
PREPARATd @ercof, a phaff&ecGQANY HORStable ST {HLrddr drQ sbR&c thercof,
Lnvention can generally be prepared by a succession 10of
teps, each of which is known to the skilled person.
Co mpopantdisasf préfemed doampphads agordingio thhprewinhinRBitior preeganeunds
- C( sNHD; M, 2133, 16 ahd 360 heRinAfler);@PV-82I@0 HHREEODY

f | | a- b- b b i
o B St b kR B IS RAERRGSS, Py, reacting an

1H pyrazol e- 1- carboxi mi dam de in the 15presence of a
jgui tabl e base, such as for exanple

N- et hyl - N- (1- net hyl et hyp-,,.2- i ne, and a suitable
sol vent, such as for exaﬁﬁ%@“ﬁé§§ﬁﬁ§§1hylfornanide.

( R1 Y pRFRepoundSorrpuding & b infvertipn|havq durpdsingly Kekibyhopario h¢ satable
be RfrYRAFRENDY of LRELHNINRBidnThEHIRL Al SotRbted D idTrttdn,

(1 II-a? of él Ilfb%wthﬁaﬂzn | q{oerrredl at e of folgrm% (bl\/g
acc BFHFHY % BOLHECSE GUPEW R NOBIUS Mg rPPag FEuch as Afggobacterium
12008/ho68272 HaTLERR tht 0a¢10 688 HQug-r8stant form thereof), M. bovis, M. avium,

M. leprae and M. marinum. The present invention thus also relates to compounds of

bi cozamyci " t i@

formula (la) or (Ib) as dcfincd hercinabove, the pharmaccutically acceptablc salts
thereof or the N-oxide forms thereof or the solvates thereof, for use as a medicine, in
particular for use as a medicine for the treatment of a bacterial infection including a

20  mycobacterial infection.

Further, the present invention also relates to the use of a compound of formula (la) or

(Ib), the pharmaceutically acceptable salts thercof or the N-oxide forms thereof or the

solvates thereof, as well as any of the pharmaceutical compositions thereof as described
25  hereinafter for the manufacture of @ medicament for the treatment of a bacterial

infection including a mycobacterial infection.



(I'l'l-b) using nBuLi in a mxture of a suitable base, such
as for exanple diisopropyl amne, and a suitable sol vent,
sMHEEBGE exanpl e tetrahydrofuran, wherein BfP/EP2007/063319
vari abl es are 5defined as in f8mula (1a) or (1b).
Stirring may enhance the rate of the reaction. The
reacti on may conveniently be carried out at a tenperature
rangi ng between -20 and -70 C. Conpounds of fornula (1la)
or CO wherein q is equal to 2, 3 or 4, said conpounds

bei Agcordinglria saetbadsigt. f'"@rlmnfam( wravlﬂsi aopethadeftcatingmpagierfo
be RifRpiag &Qmhyr Jt eRiEbi, A Gaddtial mf&ﬁmedmtdelgﬁ mywbzmérau (n¥ectidn,

S ec gr\[{ gg)comgr 1se3 acﬂpﬁﬁ%ﬁgg pd thf) Re?ueng d thgra%eutlca%lgl effggtl\% agp'ognt ofa

eat a¢1ymund SuRrmaschtial eoxeneptien Rh‘e@mm BE4HVCQDQH onal ly in
the presence of a second catalyst (for the reductlon)

ampl e Ir(.eod)2BF4, .in the presence
oot DgRion s SR ARNG EROER ThER Gt b TR R E % hye
sui trbltenge] Mmﬁctlvemmsfaéhﬁ drcteartp Igewtai»rtabtyrdérl obthegans gam be

an aﬂa&mlab ckhed raﬁpﬁcﬂﬁf‘l’@br gﬂaﬁ‘l rtegﬁmerpe%g&@ %ﬁtlmcaﬁ%pb@ndb
S

1B BB PR B B PR ERE LR e g oty
whe raghrdedjas iaging a br@dnpestmuasf eftiviter h¢ eontpoandsof thid mygscetan
al S Qweﬁm@raeao@gﬁaiedba\é aEt@@Qatgthﬁ ofdn- b&ﬁtﬁferﬁﬁ@/bﬁﬁﬁm(}feﬁit% MWt &ial

wh t
or oSt 1P AL TG R e hiITG Sraoyl PRSP B GRD
Wi t hresens oinioiuhés que idtiere yaomst sidephelmreyarad ey cHINRAREn, preferably

19Pt Lonal Lé&eﬂaﬂg&rﬂ%o@nﬂ@@@d’é@é@la %01@ p?éf'érﬁlﬁ? h&l@@bﬁ/@(mmor@ %&hm- as
ered within

for examl e ace
koA aGEAr It TSR Pt b BFE the appr opr i at e
tenperatures, dilutions, and reaction times in order to
opt irpd Ex%q&h@orﬁ%ﬁf{cﬁ Ha@@@ide@i@ﬁal'd?bQJt&?thah@a&Mt{}' n a desired
compound. Thc conpounds of formula (la) or” (Ib) may
further be prepared by converting 15conpounds of fornula
201 aFxaonpl¢d d)erinmpositeacind gtamencgadeorctibngint! @enaerdbikimotena.gndufs
tragg lS@%t:&%r EQADId 9 DBreus:; \ﬁ@tcrococm for cxamplc E. faecalzs
200%{5 8272PfCTLEP2 057/ 063319 - The, conp % i ff |
f or REFRCPFY) lobFXapP) > RESH 1589€ \fé’f‘f”édg t%ogfﬁ‘e actliL, for examp!e
cor Begfionadbmgy, Nisgxia,der é&empl figédowmgyragdrek ipemophilus, for

pr OQW@ﬁ zfnﬁ[ten%J W&ﬁie‘ll@ QO@Q}Jaﬁlb}é%%Fal nz'ayzf %&ﬂofn@ﬁ%@ fo¥ S
o%I—om Sal d N oxi at|§§fre ction may gf ally be
ar Preay! u%ewﬁgwém FHE IS SEF N g O EEBPlCdl Cof “fol mil a
(1 aGranopoitite) pavkiopéns afier appipeStadty® coreg dinfarocorci hmbSiganicocei are
per Mlgﬁarlﬁ%'bﬁél{t ihElaBse d?%e&%%lﬁprﬁ&ﬁ O €Snt GRIRE iR afeWoth

exa er oxi met a or eart h
al kg%L R tﬂ%ﬁ%@ﬂ%@f@% td%efagéat@ froaday gwmpErdieryB! chFPaRsTtaRse
per estatdighedapjpaoples aftseclostganiac: pehioXlirdesisas\Sr@anpedcs®s aureus

3per Xsﬁ d?e? higiH r}eéi‘ﬁantfc u 5@69%5@% SRPRAGRRGANIQRE) X Silin
aCI ?; 0] SU stitut e%[gb enzenecarb gﬂ%eroxoﬁc acl C? M
I‘Cblbtant Streptococcus pneumoniae and multiple rembtant Enterococcus faecium.

The compounds of the present invention also show activity against resistant bacterial
strains.
35



10e. g. 3-ehl or obenzenecar boper oxoi ¢ aci d, peroxoalkanoic
acids, e.g. peroxoacetic acid, aIkthydroperOX|dcs 9

t BYQ 20BY855372 hy dr o- per oxi de. Suitabl e sol vents 5?%EP@6M%-ﬂ9
exanple wat er, | ower al cohol s30-e.g. ethanol and the
l'ike, hydrocarbons, e.g. toluene, ketones, e.g.

2- but anone, halogenated hydr ocar bons, e. g

di 'ﬂlﬁ? (g ouh S o%‘th rese i telrjl 1oenS rOf ) Clli] ac%ve rgltmsst St/ EPLOCOCCUS
ConpouRds Of for mil @ t1'a)  of - {FBY “wherein® K reprg S

hal greugiogiae bvd}ﬁmphvwmbéa@éwv ethéwgureﬁe%anaS@afhvﬁ@amv gfireus
f or gashas (draxadple tlethldilliWARIsRINOSEIIRPERS 8L (NERSA)DY
reaction with Het-B(011)2 in the presence of a suitable
catal yst, such as for exanple Pd(QAc)2 or Pd(PPh3)4, in

b heTbﬁrre@emé@ pofsery invghticaislse rolatse to theiete g C@I@m@ﬂaﬁfﬂr@ula (la) or
K3 P@ﬂ) &quhdm&mdlwwe@m@gdttmmo B&H (NERLox idS W6rhhs @gerdo® 6r the

co n%sgv aﬁﬁ, S:[g%—?oein% rVYﬁJII ag a1(13( %St %Pha(rf% eutlcﬁlp va,é éﬂs tl?%re%fl a5 8es¥:hbed
f or hergianfpir dorishomenuiantiyc blea mohcamranegr ihettsattsnpduridstend!
f or Mfdcdioh krR)ud R ab lididctioR cHREERy RhplySocdbdk Mhd/of QepXSHIR| €
thyl, by treatment with an appropriate al kylating agent
uch as CH3B(OH) 2 250r (CH3)(Sn in the presence of a
sui Aapirdinglat ialayeher aspech thagniicotiorexravigéser iPetidaRbi3icating apagicnt
S ui Elﬁﬂ:lnﬁ S8V 8Nt rSHEN a BEctd AN in6AHM i & 1dd UBN B Bon caused by

(I b)ggaﬁﬁ?cg’oxy%/"f gtrﬁil?&c8“)l’|‘wc%r$ﬂp&%?%§ &BL%%BH%H%F& Pt

ar y Hatapgiticaltiaeffeoavaameet efed-omppendor pbarpeemtica fcompesitiona
1§ 1 @)ccBfdifd Bmehemgb 12.1 is hydrogen, by 30reaction with
HCOONH4 in the presence of a suitable catal yst such as
for exanple palladiumon charcoal, and in the presence of
a sWithabi leingdiovehto,ang thebryas iSftmrghethatrtm ectianty af hohabent e, g.

Hglt '3 undmfﬁlﬁﬁiﬁlo‘ﬂfof fHREeb %’.;l[lﬁ’; 21)1‘(1656)@% 31(51| gl)tlcﬁé"%tetﬁﬁ ln:ﬂlr‘]bli-’gioﬂ ot
conlstoRRL: of e BArd AT nipRe oS iagedh Rapioiion O Lo

hN Ne df vie Fl ybhplexanthd E1FATH eyrphass eeadmgod killanglof theridctaria by

Theod Bn bl CBluar il 1oos dithe SIRTE Th Sbke RREUMEI

20089‘8%%‘5%&%%%6@%%%‘3?@ actig Oné%%ﬁg%ﬁﬁ?ilaé’ff RN %tabﬂﬂy

(I ajlepgndy(dnipropwh &metionifRlo il FCIPOhthyser eacti on with a

sui tabl e reduci ng agent, such as for exanple NaBl i, and
he presence o suj t abl e, sol vent, such as .for

éxahﬁ aéwf%ﬂt'em@wh gaybe m%‘w&ke PISH! ‘foé?ﬂoaﬁ(f?d'ﬁfg‘f“l?r foR.

5 Conpophd serofal fiapyan lswe(rﬂ' afections; EXsgrnalfver iefentidl, in&pties efiths

Qﬁt:ldfee&i)fl sucﬁ:%rh @cﬁ@ qnf@%oﬁ?@iethf ngnlgl oé%qnigét a)nb

f or bﬁ rel e.g. brono an

t he™ Wem t‘eqnoffquaw 5@2 %ﬂ“&%mff et'ie?‘?h GHTERN BuEesp. upper
ex al’ﬁSbl&lt(brlyItﬂacﬂllyﬂe(twnm)u)\)lérlrEb,plratnrytti‘Het ipfeeS@ncgnoduraagunfeatidng,
3§at gés\t/rﬁfntes ¢ ﬁf@cﬁoﬁsogyﬁ&?ﬁlﬁl R ?&P Eﬁk@eﬁ%ﬁnﬂa ke fHdgsmnce

sul t abl e sol ven or exa
N NITECHiRh P 8RR Harcturrpictionsdiaptsralicadqsprditisy busps, antibacterial
10perobbylaBdofasiirgetye wiat zmmllbﬁcem*pe praphylexis iCompaussdspradsed pmmtls a

E):r Z%J%?e%g%tgétr%%a@%o r%.p} ound Elge?“ ?& %%’I Or%?%é)%éﬁw(l i ?QH Se rein

R is halo, e.g. bronmo and the like, by reaction with
3RS aRRhEVEr ised hbreinpefosandercbhfta, thut thakingpoaadsahly gtat aduabrizhs

for ifF& AR kt s meant that the compounds can treat an infection with one or more

1

bacterial strains.



15tr|s(d|benzyl|deneacetone)pallad|un] a suitable Ilgand
such as tin exanple 2-(di-t- butyl phosphi no)bi phen
sHA UV ¥3HAse, such as for exanpl e sodiumt - bﬂgﬂﬁf %m“§H8
a suitable solvent, such as foBl-exanpl e tol uene.

Connounds of fornula (la) or (Ib) wherein Rl represents

- C=N-OR11, can be prepared 20 froma conmpound of formula
(la) or (Tb) wherein Ris fornyl, by reaction with
hydr oxyl am nc hydrochl ori de or ClLoal koxyl ani ne

hy difbe ventiod elsp relatpreto greemperctionghmarisng ¢ abireacsyticadinccepigblh

as EMle@ﬁarm'd&l@Mﬁgr&ilﬁﬁ a @amut%d@ c@rbctiveafidli@ of h @dmPdund
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Internmedi ates of fornmula (Il-a) or (I I-b) can also be
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suc hntésctbgal agongsnqolprisk aitiborics etthaPuactam group such as natural
penicillins, semisynthetic penicillins, natural cephalosporins, semisynthetic
cephalosporins, cephamycins, 1-oxacephems, clavulanic acids, penems, carbapenems,
nocardicins, monobactams; tetracyclines, anhydrotetracyclines, anthracyclines;

30  aminoglycosides; nucleosides such as N-nucleosides, C-nucleosides, carbocyclic
nucleosides, blasticidin S; macrolides such as 12-membered ring macrolides,
14-membered ring macrolides, 16-membered ring macrolides; ansamycins; peptides
such as bleomycins, gramicidins, polymyxins, bacitracins, large ring peptide antibiotics
containing lactonc linkagcs, actinomycins, amphomycin, caprcomycin, distamycin,

35  enduracidins, mikamycin, neocarzinostatin, stendomycin, viomycin, virginiamycin;

cycloheximide; cycloserine; variotin; sarkomycin A; novobiocin; griseofulvin;



Internediates of formula (Il11-a) may be prepared
according to the follow ng reaction schene (2):

15 WO
288810872 PCT/ EP2007/ 063319 - 44- Scheme 2 T/REPOEY063319
(111a-2) N(RRa) @kyl) (111-a-3}4-(S1)r, R2b (111-a-4)
wherein all variables arc defined as in fornula (1la).
Reacti on schcnt (2) conprises step (a) in which an
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chlorlde orp chlorobenzencproplonyl chloride, in the
e base and
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vefotiam hydrochlorde, cefazolin sodium, ceftizoxime sodium, cefotaxime sodium,

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

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

25  josamycin, spiramycin, tylosin, ivermectin, midecamycin, bleomycin sulfate,
peplomycin sulfate, gramicidin S, polymyxin B, bacitracin, colistin sulfate,
colistinmethanesulfonate sodium, enramycin, mikamycin, virginiamycin, capreomycin
sulfate, viomycin, enviomycin, vancomycin, actinomycin D, neocarzinostatin, bestatin,
pepstatin, monensin, lasalocid, salinomycin, amphotericin B, nystatin, natamycin,

30  trichomycin, mithramycin, lincomycin, clindamycin, clindamycin palmitate
hydrochloride, flavophospholipol, cycloserine, pecilocin, griseofulvin,
chloramphenicol, chloramphenicol palmitate, mitomycin C, pyrrolnitrin, fosfomycin,

fusidic acid, bicozamycin, tiamulin, siccanin.

35  Other Mycobacterial agents which may be combined with the compounds of formula
(1a) or (Ib) are for example rifampicin (=rifampin); isoniazid; pyrazinamide; amikacin;

ethionamide; ethambutol; streptomycin; para-aminosalicylic acid; cycloserine;
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option Si Rt ut ed 3- phenyl propi onaldefYd&?i n t he
presence op@? 8ui tabl e base such as sodi umeflydr oxi de
(Pfitzinge eaction), after which the carboxylic acid
conpound is decarboxylated in a next. step (})) ;at high_,
t emgey, at ur ex’i ant he presence of a sufttapl e ioan- i neft

NH,

sol venk_suc heny! et her. .25 Sch S0 Ol
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(I1r-a-6), t:daane prepared according to th& foll ow ng
reaction schenme 3a. WD 2008/ 068272PCTLEP2@O7/ 063319 - 46-
Het - C(=0) - 4R

Compounds of formula (I-a) or (Ib) can also be prepared by reacting an intermediate of
formula (III-a) or (III-b) with an intermediate of formula (IV) according to the
20  following reaction scheme :



Schenme 3a (R1),R7 HOl (a) (b) NR2 Reacti on schene
(3%£%co rises step (a) in which an appropriate quinoline
m 098/'%527?eact ed with Het-C(-0)-El using nBuE?T/EW')%\W“”w
m xture of a suitable base, suéfh as for exanple
2,2,6,6-tetranet hyl pi peridine, and a suitable sol vent,
such as for exanple 5tetrahydrofuran. Stirring nmay
enhance e ratgr of the reaction. The reaction may
conveni erit Py bejcarried out at a tenperature ranging

bet ween - IO~C. I n a next step (b), the product
obt ai ned i Ts conyertedCtin integredi@he of
formula (I by reaction with a suiRfable acid, such
as for exanple trifluoroacetic acid, and

ni i sopropyl silangy)in the preseffde of a suitable solvent,
such as for exanple 10net hyl ene chloride. Internedi ates

of formulain pa;ticular (I1r-b- 1) or (Il1l-b-2), can be
preparedﬂgccor@ing to the follow ng reaction schene (4).
Schenme 4\ (R1)[R8a (a) \\6 (b)b\ p 1 -...,17--..

(111-b-1) action scllengy(y4) @@nprises ste a)
i n whichlthe qui pol i ne npi etr? ismgo%%nf'@d in ng
qui nol i no WEeNyo by reaction with a suitable acid, such
as for exanpleﬁmydrochloric acu&) In a next step (b), a
R8a substituent representing al'kyl, is introduced 20by
reacting the ignternmedi ate obtained in step (a) with a
sui tabl e al kyl ati ng agent, such
using nBuLi in a mixture of a suitable base, such as for example diisopropyl amine, and
a suitable solvent, such as for example tetrahydrofuran, wherein all variables are
5 dcfincd as in formula (la) or (Ib). Stirring may cnhancc the ratc of the rcaction. The
reaction may conveniently be carried out at a temperature ranging between —20 and —70

°C.

Compounds of formula (Ia) or (b) wherein q is equal to 2, 3 or 4, said compounds being

10 represented by formula (Ia-2) or (Ib-2), can also be prepared by reacting an
intermediate of formula (V-a) or (V-b) wherein q’ is 0, 1 or 2, with a primary or
secondary amine HNR*R” in the presence of a suitable catalyst, such as for example
Rh(cod),BF4, 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

15  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 elevated temperature.

This reaction is preferably done for intermediates of formula (V) wherein q” is |.
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10 It is considered within the knowledge of the skilled man to explore the appropriate
temperatures, dilutions, and reaction times in order to optimize the above reactions in

order to obtain a desired compound.

Thc compounds of formula (la) or (Ib) may furthcr be preparcd by converting
15 compounds of formula (Ia) or (Ib) into each other according to art-known group

transformation reactions.
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Compounds of formula (1a) or (Tb) wherein R' is halo, in particular bromo, or arylalkyl,

can be converted into a compound of formula (Ia) or (Ib) wherein R' is hydrogen, by
30 reaction with HCOONH} 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.

Compounds of formula (la) or (Ib) whercin R' is halo, in particular bromo, can also be
35  converted into a compound wherein R' is formyl, by reaction with
N,N-dimethylformamide in the presence of »BuLi and a suitable solvent, such as for

example tetrahydrofuran. These compounds can then further be converted into a
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Compounds of formula (Ta) or (Ib) wherein R' represents —CH,-NH,, can be prepared
25  from a compound of formula (Ia) or (Ib) wherein R' is formyl, by reduction in the
presence of Hy, a suitable catalyst, such as for example palladium on charcoal, and a
suitable solvent, such as for example NHz/alcohol, ¢.g. NHz/methanol. Compounds of
formula (Ta) or (Tb) wherein R' represents —CH,-NH, can be converted into a
compound of formula (Ia) or (Ib) wherein R' represents —CH,-N(C_qalkyl), by reaction
30  with a suitable aldehyde or ketone reagent, such as for example paraformaldehyde or
formaldehyde, in the presence of sodium cyanoborohydride, acetic acid and a suitable

solvent, such as for example acetonitrile.

Compounds of formula (la) or (Ib) whercin R' represents R**R™N-CH,-, can be
35  prepared by reacting a compound of formula (Ia) or (Ib) wherein R! is formyl, with a

suitable reagent of formula R™R™N-H in the presence of a suitable reducing agent,
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Compounds of formula (Ia) or (Ib) wherein R' represents aminocarbonyl, mono or
di(alkyl)aminocarbonyl or R*R*N-C(=0)-, can be prepared by reacting a compound of
formula (1a) or (Ib) wherein R'is carboxyl, with a suitable amine, a suitable coupling
reagent such as for example hydroxybenzotriazole, a suitable activating reagent such as
for example 1,1’-carbonyldiimidazole or N, N’-dicyclohexylcarbodiimide or 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide, a suitable base, such as for example
triethylamine, and a suitable solvent, such as for example tetrahydrofuran and

methylenechloride.

Compounds of formula (Ia) or (Ib) wherein R' represents arylcarbonyl, can be prepared
by reacting in a first step (a) a compound of formula (Ia) or (Ib) wherein R' is halo, c.g.
bromo and the like, with a suitable arylaldehyde in the presence of nBuLi and a suitable
solvent, such as for example tetrahydrofuran. This reaction is preferably performed at
low temperature such as for example —70°C. In a next step (b), the product obtained in
step (a) is oxidized with a suitable oxidans, such as for example manganese oxide, in

the presence of a suitable solvent, such as for example methylene chloride.

Compounds of formula (Ta) or (Ib) wherein R* and R’ represent a ring moiety
substituted with alkylcarbonyl, can be prepared from the corresponding compound
wherein the ring moiety is unsubstituted by reaction with an appropriate acyl chloride,
e.g. acetyl chloride, in the presence of a suitable base, such as for example

tricthylaming, and a suitablc solvent, such as for cxamplc methylenc chloride.

Compounds of formula (Ia) or (Ib) wherein R* and R’ represent an unsubstituted ring
moiety, can be prepared from the corresponding compound wherein the ring moiety is
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It is evident that in the foregoing and in the following reactions, the reaction products
may be isolated from the reaction medium and, if necessary, further purified according
10 to mcthodologics gencrally known in the art, such as cxtraction, crystallization and
chromatography. It is further evident that reaction products that exist in more than one
enantiomeric form, may be isolated from their mixture by known techniques, in
particular preparative chromatography, such as preparative HPLC, chiral
chromatography. Individual diastereoisomers or individual enantiomers can also be

15 obtained by Supercritical Fluid Chromatography (SCF).

The starting materials and the intermediates are compounds that are either
commercially available or may be prepared according to conventional reaction
procedures generally known in the art. For example, the intermediates of formula (11-

20 a)or (1l b) or (1ll-a) or (111-b) can bc preparcd according to the mcthods described in
WO 2004/011436, W02005/070924, W0O2005/070430 or W0O2005/075428, the
contents of which are incorporated herein by reference.

In particular, the intermediates of formula (II-a) and (II-b) can be prepared by reacting
25  an intermediate of formula (I11-a) or (I11-b) with an intermediate of formula (VIII)

according to the following reaction scheme (1) :
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stercochenicaﬁ configuration. However, said "Al", 5"A2"
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t hesdhaint €2): may i nherit the indication for diastereoisoner

1$A, B) or enantionmer (Al , A2, 15Bl, B2) fromthe
ormer. Hereinafter "THF" neans tetrahydrofuran, "DCE"
nmeans di ehl or oet hane, " DI PEA" neans

N- et hyl - N- O- net hyl et hy11- 2- propanam ne, "D1PE" neans

di i sopropyl ether, "DCM neans dichl oronethane, "DW"
nmeans AT, N-di net hyl f ormam de, and "SFC' 20neans
Supercritical Fluid Chromatography. A Preparation of the
i nt ernmedi ate conpounds E.,tarS1



a-1. Preparation of internediate] O

5- Chl or o- 1- phenyl- 1- pentanone (1.50 g, 0.00762 nol 2
N/ 15BEA 2z enemmet hanami ne (1.96 m, 0.015 noPSTEPZ007/063319
[ 103-67-3]) and K2CO3 (3.16 g,44¥. 023 nol | were mixed in a

flask. CH3CN (22.86 m) was added and the reaction

m xture was heated at 80 C for 48 hours. Then K2COi was
renmoved by filtration. The duct was purified by flash
30chr omat ggr aphy (el uent: naﬁé%%%élEto G, 5/1). The
product f ctlons wer e coIIe ed and tﬁ *sol vent was
evapor at ed M. 1.79 nt er dlat (88 (ilo;

yel | ow oi | > MD 2008/058272PC$/EP200?1 9 5 < g 2.
Preparati on®f internmediate 9 -

- Chl or o- 1- phenyl 1- pent anone (1. 02 g, O. 0052 nol ,
[942-93-81)"), 1-methyl-4-(N nethylan1no)p|per|d|ne (1.33
g, 0.01 nol 73579;08-51) and K2CG8 (2.15 g, 07015 5nol )

were mixed (j\13 CNR(15 m ) and heat edrbo SOYC for 48
hours. The was renove cfiy | trat d hg crude
product was purifi%d¥y flash, chhamatogr | uént :
C112C13/ MeOH 10: 1) )The desired fraction IIected
and the sol vent S evapor at ed. Yi el d: 9. 48 g of
internediate 9 (32 9. 1ga 3. Preparat|

intul iRediate 10 -Chlor -ﬁ-phenyl

0. 00762\l :

di hydro

ntan ne, (1.
hananlne
) and K2C01 (3. 16
22.88 m) nd t he
reaction mxture was rcfluxcd over Ahe weekgnd at 80
15Then K2CQ3maas renoved by f||trat|6n and the produc
was purified by flash chronatography
n- hexane/ Et 0Ac; started 5/1, product|@L 1L ) Yleld
g of i nt er medi ate 19 (78 %9. b. Preparatlon @ﬁ J(alkyl)
internediate 2 and 3 IMeHmmaHBZ(m%
20l nternediate 3 (ilia B) L|th|un1d||sopropylan1ne
(14111-54-0]) (3.81 nml of a 2.0 M sol ution ife
THr hept anes;

RN \/\Re

I
= N/ "
(ll-a-4)
wherein all variables arc defined as in formula (la). Rcaction schemce (2) compriscs
step (a) in which an appropriately substituted aniline is reacted with an appropriate
acylchloride such as for example 3-phenylpropionyl chloride,

5 3-fluorobenzencpropiony! chloride or p-chlorobenzencpropionyl 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 ranging between room temperature and reflux temperature.
In a next step (b) the adduct obtained in step (a) is reacted with phosphoryl chloride

10 (POCly) in the presence of N,N-dimethylformamide (Vilsmeier-Haack formylation
followed by cyclization). The reaction may conveniently be carried out at a
temperature ranging between room temperature and reflux temperature. In a next step
(c-1), a specific R*-group, wherein R? is for example a C)galkyloxy radical is

introduced by reacting the intermediate compound obtained in step (b) with



0.00763 not) was dissolved in THE (25.44 m; dry) and
cooled on an ice-bath at -70 'C.

6 MG YAY32Ret hoxy- 3- (phenyl met hyl ) - qui nol i ne PCT/EP2007/063319
(i nternedi ate conpound 3 (Ex. -A8) of W2004/011436) (2.09
g, 0.00636 not) was added dropwi sc as a solution WO
2008/ O68272PCT/ EP2007/ 063319 -56- in THF (19.08 m; dry)
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fractions were collected and the sol vent was evapor at ed.

Yi elhgem%dlgt%% 8t Bfmﬁl@(lﬁtmeﬁﬂmanﬁﬁa rfresSR(Hu h fogen I4H CC) .
e L o LR B, S L L s B e
20 nt &rllepdigateti@n scicmk (B), ©hBdin gp 4 Nitsestere@) atubstiuicsd hddde-2,3-dione
(mp rcac?cgawﬁl% optlé/ﬂRl@Q&)&th@c%Zﬂ&F 9?1171%8%%34 @g’;h]tgc pé;cncc ofa
Exa rqﬁtagle base s%chpgsesogi{n%thlygromde d’fn ttzggern?ealcte}on% ter which the carboxylic
acid compound is decarboxylated in a next step (b) at high temperature in the presence

of a suitable reaction-inert solvent such as diphenylether.

Scherne 3
OH
R,

N6 (b)
\ /\) \\ j R% — |\\ " RE
N > N/

(Ill-a-5)

Intermediates of formula (I11-a) wherein R® represents Het, said intermediates being
represented by formula (I1I-a-6), can be prepared according to the following reaction

scheme 3a.



A m xture of 5-chloro-I-phcnyl-1-pcntanone (0. 0102 not ) ,

| _-(phenyl met hyt) pi perazine (0.0122 nol) and K2C0

(@f(bl_% ["%HF) in MO\ (40 nl) was stirred at 85(3@@’4”9)?’061389

hours. Then the m xture was po#f-ed out into H20,

extracted wth HG 1.5 N, basified at 5 Cwith NaOH 3 N

and extracted with diethyl ether. The organic | ayer was

washed with saturated agqueoy hmnéﬁlsolutlon dri ed

(N@%@F flltered and the o#vent—mas evapor at ed. Yield:

nter nmedi ate 6 (78 PO/E 1 R Prepara(mpon of

|nte Internednate JQB%LI CQdOO 6 nml ;
r GwNM<edluran ex ne) mas—adde Wi gt

at 20 t@ 250l uti on of d||s aim ne, hyd L de

(0.0036 nol; [819-79-4]) in 15 TI1F m ) under N2 f||W$
The m xture was stirred at -20 rf for 20 minutes and wa

t heﬁeac%)gé ?cqlerﬁng (8323 Q(?Q r1sA§ E{ n V[l]rr ?‘I an apprapriate quinoline moiety is
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r espedand 511®pg)pymd@epwrth¢ pre@nwf@dma’nlﬁ wh\feemc@gs &pleyample
10V eciiylch€anl@dc. (el uent: CH2C12/ CFLOENHACH 98/ 2/ 0.1 then
cycl ohexane/ Et 0Ae/ NHAOH 65/ 35; 0. 2; 5-40 Mm . Four
fractions were collected. The solvent of the desired
pr odhigmedinize of formulB (llsb einapdicaleed!l-by] ek (H1-2)1 8argbegfrepared
| Nt QLR oAb @hoTfo e AhetidhAbSrd g di a B form was i sol at ed
in this procedure but was not used further in this
context) WO 2008/ 068272PCT/ EP2007/ 063319 -58- e.
IPreparation of internedi ate Rhemak: |ndialc 8 (dia
Car ®ljochl ori di e acid, IR'ghl oroethyl ester (®')Q004 not)
was added dropwi se to a qutlon of internediate 7

PRy XREr d”has R

C sq@l vent —was»evdpor ted
k€x up in CH3OR: e
m xture was stlrred at 50 CC f6r 30 minutes. The sok%ent
was evaporated agai n and th3uf35|due (0.29 g) mas2)

O RS e e PR S T80 ITER N B RGRG L, i ot
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ev aﬁ@dr@éh@(ﬁ[}c a¥idelifla nbkt GRF (19, PR™ l@dsﬂiu@ﬁt'f%ﬁés’éﬁtﬁlg&ﬂ(ﬁ Gs Htrodicdd

”@) by reag‘gpngethe 1nterme(1:> N Bﬁ?ru%g Bnqte?)f(a) Wi hear Grlrltle dble al%ylatmg agent, such

as for example alkyliodide, e.g. methyliodide, in the presence of a suitable base, such as

for example NaOH or benzyltriethylammonium chloride, a suitable solvent, such as for
cxamplc tctrahydrofuran.

25  Intermediates of formula (I1I-b) wherein the R® and R” are taken together to form the
radical -CH=CH-N=, said intcrmcdiatcs being represented by formula (111-b-3), can be
prepared according to the following reaction scheme (5).



0 15N, N1- Car bonyl di i m dazol e (0.102 noll was added
portionwise at 5 Cto a solution of benzenepentanoic acid
(BOUB WY in DCM (10 ml). The mixture was sPYVERYVA03H?
"C for 1 hour. N nethoxynethandifi ne hydrochl oride (0.102
nol ) was added portionw se. The m xture was brought to
roomtenperature, stirred over the weekend, poured out
into HOI 1 N and extracted with CH2Cl 3. The resi due was
purified by colum 20chromat ography over silica gel

(el uent CH2C12; 15-40 pm. re fractions were

col IRt ed and the sol vent was evaporated. Yiel d 9.66 ¢

of internediate 16 (65R%. WO Ry

2008/ PGS L5807/ 083319 < 59~ b: | . oPr epar a\\ (L~
i nterbeglatell 0——A fawdrows ofF — = X R
1- br ono- 4- €hl &t obut ane Wi | e ded to a soluti Y
(0.071 nol) in diethyl ether (10 ) under N2. The I\L_/N

m xture was stirred and refl uxe -s0l uti on of —

51- br ono- 4- chl or obut ane (O 071 rm ) in diethyl et hemb(s)zo
m ) was, added gro pw se. ﬁée was stjrred for
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vvast en stirred room tenperature for 2 hours.
mi xEUF¥- was poured out into NHACL and thc product was
extracted with Et0Ac. The 10organ| c layer was separat ed,

dri Qg &P@é%ﬂteb (& floltnﬁﬂ??ﬂg Uits CBIQ%OL&IQUHI@%% r go\ﬁ?rH&El@H d.

Yi el I nter reparati on O
10t e?Y?élal?lﬁf)%m_ar_ﬂbe Reparedgeqrding (i %pégetg}pnal reactlon procedures generally
1- bkadvwioin4hecdt. dfod bxingie imanediads efifoatuls O@Mntagp@roptingd e t o

a SQ&CHIdl ?t{e f{Yon& pe%?t?o rggfl%xbé@ di ethyl ether (12 ni).

m Xt e was sti red nutes. A solution of
1 brorno 4-chl orobut ane (0.0697 nol) in diethyl ether (35
m ) was added. The m xture vsemébrred and refl uxed for
30 mnutes, then cooled to O /53 A solution of o

N- et hoxy- N- et W! be enebut ap 111 d,ecr(g 0465 rml 2 /
[1?%756 6549 B LE( 3¢ g : Ao, NS

15 )
Reaction scheme (6) comprises step (a) in which R*, in particular an appropriately
substituted aryl, more in particular an appropriately substituted phenyl, is reacted by
Friedel-Craft reaction with an appropriate acylchloride such as 3-chloropropionyl
chloride or 4-chlorobutyryl chloride, in the presence of a suitable Lewis acid, such as

20 for example AICIs, FeCls, SnCly, TiCls or ZnCl, and a suitable reaction-inert solvent,
such as methylene chloride or ethylene dichloride. The reaction may conveniently be
carried out at a temperature ranging between room temperature and reflux temperature.
In a next step (b), an amino group (-NR*R®) is introduced by reacting the intermediate
obtaincd in step (a) with a primary or sccondary aminc (HNR'R®) in the presence of a

25 suitable solvent, such as for example acetonitrile, and a suitable base, such as for
example K,CO;. Depending on the amine which is used in step (b), it may be
appropriate to first rcact the intcrmediate obtained in step (a) with a protccted form of

the amine, such as for example 2,5-diazabicyclo[2.2.1]heptane-2-carboxylic acid,



20was added dropwi se. The m xture was stirred for 15

m nutes, then stirred at 50C for 4 hours and poured out

i ORI 2and Et 0Ac. The organic | ayer was wBSHERPUGH10pP10
saturated aqueous Nan sol ution48-dried (MgSO4), filtered
and the solvent was evaporated. Yield: 11.2 g of
internediate 14 (100 % . 25U 3. Preparation of

i nt Atendy’ 2 42PCT[ EP2007/ 063319
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55 @obtappphde protechyoargt for @P@ré@ﬁﬁrta@nﬁfer ature, poured out
into NHACL and extracted vvlth Et OAc three times. The

oo I G RhatTRREATS it Pt B R B BRI Riyine
eVaFﬁ@P@tnéQ@hCﬂW@aﬁ 11 g of internediate 17 (100 %. c-i.

Preparation of internedi atesl;gengsdao A m xture of
internediate 11 (O 082 ol ), 45 - blplperldlne (0, 082

ml ), gnd K208 (omg ) Chléliu M) was 9‘%{@@ 4
room s R

overni ght at“'8@ m xttre Wwas Cbr dbigh

terrperature and poured out into H20. Di et hyI et her was \;
added. The m xturc was acidified with HCL I _N. The
ldqueous | ayer was basificd with NaOH 3 N 15and @Xtracted
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aqu t [
SO0 B LB 0, 2 a0 et
dri 8dofwg &)eactﬂnra the egmedese Phtém%}f\ﬁé%’t )i %%%Wé?f gegondary
201 Ebl(ﬂlnc lHEBf‘Kf @f tht picesmoeof adugtalliSsolvdD such as for cxamplc acctonitrilc,

2008/ Pf ORALAE B:T‘e'-:s%@t?Q [/010 9}%%96 K,COs. Depending on the amine which is

used in step (b), it may be appropriate to first react the intermediate obtained in step (a)
with a protected form of the amine, such as for example 2,5-
diazabicyclo[2.2.1]heptane-2-carboxylic acid, 1,1-dimethylethyl ester(1S.4S), followed

25 by deprotecting the resulting product in the presence of a suitable acid, such as for
example trifluoroacetic acid, and a suitable solvent, such as for example CH,Cl,. It is
considered to be within the knowledge of the skilled person to recognize when the
amine needs to be protected and to recognize the most appropriate protective group for
a particular amine.

30
The intermediates of formula (IV) may also be prepared according to the following

reaction Scheme (7) :



-61- c-3. Preparation of internediate 15 Internedi ate 15
q}g’re ared according to the procedure described for
¥213 (A3.c-2), but starting from int BFHERRI &Y W33
14. Yield: Internediate 15. 5-43-4. Preparation of
internediate 18 0 A mixture of internmediate 17 (0.0059
not), 2-(phenyl nethyl.)-2,5- diazabicyclo[2.2.1] hept ane,
di hydr obrom de, (1S, 4S) (O. Ogélemrrpl) and K2C3 (0.0179
10nmol) in Cl-13CN (15 niy) was -Strrred at 8) C for, 48
hour s, thgn bwpgﬁﬁﬂqto—pe@mh atar e, ﬁ-@-H-F&dR@.L{[/\I\ntOC'
Fl 26, racted withcdiethyl ether®8rd acidified wth e
3 N The aqueous | ayer was basified with concentratdd
NaOH and extracted with diethyl ether. Thc organic qa%r
was washed with saturated aqueous NaCl sol ution, ¢riYed

(N1gSO4), filtered and the sol vent was evaporated: i(%g\d: "
1.967 g of internediate 18 15(81 % . E, (at$4 a. 1\{’
Preparation of internediate 19 OH 20A sol ution of R
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Alternatively, intermediates of formula (IV) may be prepared according to the
following reaction scheme (§):

Scheme 8
0

()
R3\ﬁ/OH _,(a) R \o N/ » \”/\ © R3)J\/(CH22:1 R
N

(CH2>q - X
RS
(V)

20 Reaction scheme (8) comprises step (a) in which for instance a suitable acid is reacted
with NH(CH;)(OCHs) in the presence of 1,1’-carbonyldiimidazole and a suitable
solvent, such as for example CH,Cl,. In a next step (b), the product obtained in step (a)
is reacted with a suitable Grignard reagens, ¢.g. 4-chlorobutyl magnesium bromide, in
the presence of a suitable solvent, such as for cxamplc tetrahydrofuran. In a next step

25  (c), an amino group (-NR4R5) is introduced by reacting the intermediate 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
K,CO:s.



evaporated, yielding internmediate 19. b. Preparation of
internediate 20 10Internediate 19(9.97 g, 0.04 nnlé was
dVEYPYE2n cH2A 2 (120 M) and the flask wa8CEERRHOPHO
an ice-bath. M02 (34.85 g, 0.-4® nol) was added and the
reaction m xture was stirred in the ice-bath for 1 hour
and then overnight at roomtenperature. The next norning,
an additional amount of Mi02 (10 equival ent) was added,
and in the afternoon again an additional anmount of M02

( 10 Adgurptiedlye hityrmgaigtes elidfesmul T HY) mihgiclirdis 1 5sajgaigtesn¢digtescbeing
OV eFdpkgfite @y foRRIT: LISDEMa} BY Srepatdiencdydidg to\@s folRWmyadadayn
filtﬁﬂti Q,over Celite. The product was purified by flash
chr%ﬁnggraphy (el uent: n-hexanel Et 0Ac 40:1). Yield: 6.91
g of internediate 20 (70 9%9. A mixture of

(1S,4S) -2, 5-di azabi cycl o] 2. Xhihept ane- 2- car boxyl i c aci d,
1, 1-di et hyl et byl ester (0.2 g, 0.001 nol),

(2- br ofoet hyl ) enzene 224 g, 0.0012 nof), K2CO2

(0. ﬁgﬁlg.h 0. 067 rdl ), kw? . 1mg.—07’001Rm| R

N, 1, Ntributyl-1- butanam niumchloride (0.02 g)"w*n CH3CN
(5 M) was heated overnight at 80 'C. Thegygp the mxture
was_cool ed to roomtenperature and the precipjtate 3

fi | REFEaN 3Temahd SQREHEE MFistR "EW ‘,&g 2 S"Fﬁ"‘@%cﬁc&té{me&‘vﬁhvﬁ\égé such
wer es fvashwedblavicttylchclbmeanad isi red tedl WithgB€49rmafdehy deraad a amthbtche
160! ¥ERLryWR S BYAROEARE ENRFRE pperf&%ﬁn ¥t Potd, Tl 66 piRY¥entd &0
col umm chronatogr hy ?Iuent' C 2/CH19§1 fJonISO;l

til Puﬂﬁtbl,ﬁf?l.d, SHAR spggw erl}ygg)[clhlaﬁg acigand the like, and a suitable solvent,
211608h@6 82 ¢xPQPIt HPAIIOY c@63Bd®].- 63- were col | ected and

t he sol vent was evaporated. The residue was dried

(vacuum roomtenperature), Yield: 0.2 of internediat
22 {hamedigies P%Rtﬂf%‘i‘lii (VD xepgTeindfy ropyeyspfs chﬁr,c%z-&l—ézr REiFRE @osSIblc
155Shmshope epamedatacedboinnig(M1p wherehdatogenrs ajkybtgtdtyl.as

i nt ' ayLd f 3
1 b oo BRI PO L IR0 v Hetal Gyt nd
Yi efsdhe gEeas Bcéwo"tﬂh eeebag;atgms lgssyn thealyhehagy gffache to the

i Nt esnmirdicadfegh@Boleti0é midewineeh gtrepr@ent 1, gid iBteBIYBRtdxlengwas

dis i k7 (1 j : . ed
o DTGty (Y S ek M6 rER) U AR hER: FaPY
2QassdqaedlBr opwi se at 0 C. After the addition was

conpl eted, the reaction m xture was warned to room
tenperature and stirred for 2 hours. The sol vent was
evaporated and the residue was dried. The product was
obtained as a colourless oil and it was used in the next
step 15without further purification. Yield: Internediate
23. [I NCH

L



CH Internedi ate 54Swas prepared according to an anal ogous
protocol as internediate 23, but starting fr

|Pﬂ%’}oﬂ§é?f?§?e 55. Intermedi ate 54 was obt ai ned"‘aymaz”?ﬂ’%\ﬁds’
oil and was used as such in th&l-next reaction step. 20
d-1. Preparation of' internediate 21 0 WO

2008/ 068272PCTLEP2007/ 063319 64 A m xture of

i nternmedi ate 20 (0. 00571 notg), (Ophenyl net hyl ) -2, 5-

di azabi cycl o[ 2. 2. 1] hept ane, brom de, (1S, 49)

(0. oot@g mel ) and KRCOBY)( 0. W' R CKBCN (150 i )
was RE&tT kr ed” Rifder>T ef |-ty ken -ttre WIJ'I&/VW}’

cooled to roomtenperature, poured out R'nt o vvater and R®

extracted with diethyl ether. 5The organic |ayer,was
extracted with . The uIt|n S Iayer was
bas RFIEE™ HERC @%Pfgprme% P GYPsiEnaqt Wﬁ%ﬁgﬁ%@éwf@%&eﬁ &yith
Theaatgaim the payerc vessisepabaicetich wabhedmpic dodiomi ydroxdici éda
§ I\/Q§Q4 zst’ep tﬂ | ﬁlggl%quéragtafnggg lnsté V(@Wé rABRd @/Ytﬁﬁcbhf’hta%r secondary

Yi el i nter
Pr eﬁa}nﬁ?i% Rofn %P@F%ﬁ?ﬁ%ﬂz@ 6 Sulra&r e@%aé@%foz $4ls 69
g, 0Oyd03Borivekcld ana shediks.smb waditdabie sCHieiNsi(ch @s fdr pxample an alcohol,

| nt )@"gn&ﬁdn?F Qn %Qlehcgte%g(}gthe ﬁ'ooggé]t IR ed 1A<52c<g‘ﬂ{b§ L h%érogena%d Qﬂ%efn

N, Nthqu?ltfa pfﬁ Slrlfabﬁtcaﬁ%%(ﬁtp ?Hchﬁ% qumvé%p%dwﬂngchari@ﬁl rapf a
10VAV Juitable 8o lackdedlclt as fhbexahglesiodtertand an alnchol, ey, pthxtollr e was
stirred at 80C for 15 hours. Then K2C01 was filtered off

and washed wi th Et OAc. The, organic phases were caonbi ned
and MierPedighss plefarmle { Vpmiharsin %rqe@ sepivtydale)substitytgdophisty Mgy be
t hecmhﬂmlhtovantawwnmteaifé@imulaT(mV}:wheeancRﬂeeprﬂsmppﬂrdnfru ed by

fl 1
""%%f%%@%%"&?% HeSEHT AR ol Oi@?ﬁ*ﬁfnﬁ% e St
wer Bassolurteey f@ae?aﬁw etn?ebebqnxpémp e wifahhorat wg sudhys for example

20r paliadiven avamtedindechu(tMAC Lighid, stctoss fbemﬁnpatmahegc,lomkﬁbtdismno-

0 8,0 t
Zg? O(Il\g%)tﬂg}grbg%glbﬁ elﬁ gtr?g [{rgﬁ aft s%l{vﬁtﬁ.g?urcr:g g? l"oq cx%@plc/ %)?u\égc!
.C1l-13 0 25A mxture of internediate 20 (0.5 g,

0. Oﬁa&&edﬁaﬂea of fbrrila (T8 oy plreypriehpamai sobstifdediEaa, moy )

E?nd &"Cg%V%GS%&QP HQerg‘-%glgé OW(L% art w&%lﬂ ﬁ pe%regérptﬁ %ﬁ%ﬁy

fixed anrc sa
wer sibs@tiisd edthidy stlkenyt aptiopw Yawastwufo‘q' itk Blegngly by reaction with an

appropriate C,galkene, such as for example styrene, in the presence of a suitable base,
such as for example triethylamine, a suitable catalyst, such as for example palladium
acetate, and a suitable ligand, such as for example tri-o-tolylphosphine, in an

25  appropriate solvent, such as for example DMF.

In casc in the above rcaction schemes, the suitable amine HNR'R® represents
substituted 2,5-diazabicyclo[2.2.1Theptyl, said amine can be prepared according to the
following reaction scheme (11):

30



WD 2008/ 068272PCT/ EP2007/ 063319 -65- was perfornmed by
flash chromat ography (el uent: n-hexane/EtOAc; initia

c UMY RE2 5 11, product at 1/1). The producPCHEROLTIGAYY
were coll ected and the sol vent-53vas evaporated. Yield: 0.5
g of internediate 25 (61 % . 5d-4. Preparat on of
intermediate 26 0 Internediate 26 was prepared accordi ng
to the procedure for |ntern%d ate“21 (A4.d-1), starting

froml1l, -blplperldlne and iate 20. Yield:_0.92¢g
of l.ntgr é (302@. 10 - Prepa#g |gp Qf N N
i nt er ng e 33 0 A mxtur M ntermedi at e 20 5

0. 02nDI) honopi perazine (0.0 nDI) and K2C3 (0. 06 nnp
in Reactigonehem (Hi) pomprases e piea af PRI 2p @ppraiatdy PregekBur s
t hep,schighBidydsTan. 1fieptyd ettt me pdiditsEor iafiahcd aH-Bdyloxfcatbohy,

t \eVrl h (a{f%%kg?enﬂ#%epggﬁra it d“ﬁﬁt . Eé’r%nﬁq’vv‘é trtger?t? Egmﬁgleql&amg

ere vvas evapor at
Th e grfOé@,u S isexgplethialog e Bybreme anththe Kke rad U@?ralpﬁ?y repyesents the

si | kbatitgedt td bd ﬂﬂﬁodﬂd@@ﬁfh@ﬁmﬁﬂ‘hlﬁtﬁlgfo%ekucﬂ%f@)ﬂeﬁfﬁple
B R e T A
20| md@mkef@trap@u%momm sblp@@r: acHpyi bﬁb’elﬁtobuphéb foaumple

1P ObQERlitriRS arl dIpeib g Kati @ indasclthid sp'é&dadiﬂthdﬂ@a(ftfoﬁ Min a next step (b),

hex%}lhydr Qctl%#g%%e&' Pfovdd tyeré‘%ué’é “th’ 5 284! D&, aqT o?@?a%l% £
é pu ﬂe%% romaorah er

S| | iréhlogécetl@@mdelﬁtthe @F@@ny@mmwplkv@q %hw @)r 6}}de1’¢ el d:
81 Yethy\dRd 200:8/068272PCTLEP2007/ 063319 - 66- d-6.
Preparation of internediate 34 A mxture of internediate
20 (1.00 g, 0.00405 nol), 1-nethyl honmopiperazinc (1.01
I, Iocrongiatenaf formawlel (KaOmay baprepargl acoordpg 1o thelfy!lowing reaction
CT JdneNk (1232. 16 nl) was refluxed at 5 80 CC over the
weekend. Inorganic salts were renoved by filtration and
the crudes were purified by flash chromatography (el uent:
n- hexanel Et 0Ac). The desir edcliamech? ons were col | ected and
t he (®'gl vent s evaporated. Yield: 0.26 g of internediate

34 (20\%. d 7 ﬁgeﬁ;tl offlof imt er medirdt er84 at)
R —
3

+ 0]

N~ "R2 R

(V-a)

20  Reaction scheme (12) comprises the step of reacting an appropriately substituted
quinoline wherein W3 represents a suitable leaving group, such as for example halo,
c.g. bromo, with an appropriatcly substitutcd dcoxybenzoin 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,



A mxture of internmediate 54 ((1

S, 4S) - 242- ntt hyl propyl) - 2, 5-

190 294BP¥Ycl of 2. 2. 1] hept ane) (0.49g. 0.0032 REVEP2007/063319
internediate 20 (0.95 g, 0.003&-npl), K2CO1 (1.1 g, 0.008
nol), KJ (0.53 g, 0.0032 nol) and N, N, N-tributyl-1-

but anam ni um chl oride (0.049 g) in CI-ItCN (5 m) was
thga:élgcom Or e%agngpag g}?lgne un dJB {O ﬁeﬂ%\? ggngrtl & {Ni tﬁe%ﬁ)/\r’? uc?gbglliggdfin
and %tméaﬁeorewqdh» Ertfowetablﬁrﬁregmf@afi@g@“;ﬁﬁas@%zﬂ@r@%swle@r such
Wi t By foF E:@npldhliy@sh o dadO8lomidHd 4 Lupnsld seincht tshen BabV&aIpWaS
eva&grﬁ(ﬁgh The product was purified by flash col um

chr OTTatX (eluent: CH2C19/CHIOH from50; 1 to 401 to
30/ Intgrgedi gf@l’ml@?i 1Y-b) mebedecparcd dedordiedly.ons wer e
coIIected and the soIvent was evaporated. The residue was

| n t nq?é}i? étt%gro]% fR ueﬁ%glg gé ]gﬂgfgredsa;%%i%g é(bfha %%l%vv ing reaction
Pr epdicaci(on: of |nterrredi ate 45 0 A mixture of

2, 5-di azabi cycl o[ 2. 2. 1] hept ane- 2- car boxyl i ¢ aci d,

1& 1- di net hyl et hyl ester(lS ]3)9, 0. 0050 nol),
ntermedi ate 29(1.49 g, K2C33 (1.38 g, 0.01
mol JR",1(1 (0.83 g, 0.005 rml) and

N, N, trlbtyl1butanammumchlonde(Olg) in CH3CN
(15m 6for 15 hourg at 80 C. Then the m xtyr
was C WD 2008/ 068 zzge, FeR2007/ 063319 -67- Phtm
t enper g the precipitate was fi’ltered off and

washed wigy Et 0Ae. The or gank\ﬁ phases were washed with
bri ne, dr| ed (IVtzSOl) fil tered and the sol vent was
evapbicagtion schrpe (ph otvigicmpggéateef oy (1H2) 19 raadgedagth an
chr anaiegin@ph orhelayerm, fomgﬂiﬁés@ﬁﬁénﬁer BmadOfolschérhds 6, 7 and 8,
201/ iln)th B—Ilggens@gt{ - §9L1 ih g%{ll}]aﬁfesso%ﬁt su%f? Aﬁ?gﬁ% gﬁnt?trglf@ﬁrofuran
sol vent "vias evap due was &
I oonid e%eblab%neeauch %ﬁ @r greamplegDisgpreypyl ppngy ﬁemnetr@ywhance the
( COl‘d&UdSﬂtEé&a@ioh ThOre¥tionGndy.cofe@Ran abd eiiri@f outt bt xeipethtatee
In [ 2 g, 20.26 mmol) and

ra%ln %&:;Jé@lg 2?)tlagld 90&5101 2 mol) were stirred at 100 C
for Irnermséﬂ@@b offfieemip k‘(bl?)ecawh%pr@pqred &aoidingly- 1- 120 and
extracted with 10 C -12C12. The organi c | ayer was washed
’)vaats Iilleles f;orl)lg\rwia gr Irg(gliﬁemgbrtrugg§ PI’G%F Jtnven‘u%ﬁI watﬂglfttbre]%g%%{lt\ég |EHereto.
chr omat ogr aphy over silica gcl (15-40 um 90 g cl ucnt:
CH2C12/ McOMNI - 140H from 97/3/0.1 to 95/5/0.5). The
desired fractions wer e palHrEaMeENdrAanparine sol vent was
evaporated to give 6.1 g of a residue that vvas
crys tallized from DI PE.
(4 Bigor fnoptepe disrmnegitegingynngs SrPhgr i LiRlaRhf e
NI | stbmeanmdrmnetwﬁsxthﬁr@@ ogthe @016(22rmn Rt twbvaémdbied@ed weslnetn
2§ - Ifehidrchid@y ¢ H@te)rm%@ o8 b R s‘f@&cﬁ&ﬁ’ihﬁ@ iSIn@icGormRBith

trifluoroaceti

i ol G B 150 SRS e S CTBRY G ¢ BT BEEer Effenes
r eatst the actwnl xtegpehewas eduifigwetiont. dHaveaven, spd 28” gl ‘tByosameric forms
t en@ﬁmtlhaﬁﬁb@ﬁdlsgidhﬁlraeen{ea by 2 plaeyﬁ SkilIHNE 1ROk Bl é’i@ﬁnown

eva rated Si ried under. va 00
chahed FLT e Lol YRS, La et el gt of Lo
?Was @lade:jieptrqofr Ierendguizg e mes agtroprragdmethod toalrictreinp deattule
forstggome&%de&ngpgraﬁg}en K2CO3 was filtered off and washed
with THF. The solvent was evaporated and thc rcsiduc was
dricd under vacuum at room tenperature. Yield: 0.627 g of
internmedi ate 46 (100 '14). The product was used in the
next step without further purification. W
2008/ 068272PCT/ EP2007/ 063319




-68- f. Preparation of internediates 51 and 52

Internedi ate 51 (dia A Internediate 52 (did 11% nBuLi
(BD2RY8729 1.6 M sol ution in hexanes: 0.011PAHEF20(EE3319
added at -20 Cto a solution of4-diisopropylanmine (1.5 m,
0.011 pol) in TI IF (10 m) under N2 flow. The m xture
was stirred at -20 C for 30 mnutes. A solution of

[66g m) 25 ,lTEt h%‘%feesﬁeﬁ%%)e n&eﬁc Coe[urexl1 dp%HIC qaqw\mxnglres of enantiomers,

szodwy emlzpa“@ythﬁ(r Bergraged @he@@wthermmecﬁlw firgrpRciiong isglafedspae
ad d a&@a@@wn sgb@bnvem ‘BLC.and R s8dokt U§ EAWASspsttivelye B2t withdt

glgtj}er refQ ence é‘ltﬁﬁg %%g)tnﬁlie?cfhe}n?ctaF%)am%gura{mn #%ov%venrﬁmd “Al1”,
ﬁn xtﬁ?’éﬂﬂ@a@l $t"B2Y edmatic fopos, @ pasticularhaidr Al podeéandiR!”i nt o
H20 “Bndnaxbmahid RfmWchMbEL QMG uEJmty élfdﬂl@féhﬁed' Y ers‘éﬁ%kllled in

washed w th b i ne

vashed WA Brlas duied (WOS0)o hiltered dadare

by tial ruvrwr@ﬁfrdomntagmarphﬁlrmthfrscmrawdalatogbzicmreﬂc gagntiomers (without

Cyc h@ﬁ@@f@@@é@a%@f s%géra #30n, maaraét@re@mmerlyme disf besigat
{2 n e e s e s memaiates,

cryS€alahd thedourth comPBICHIC™ filtered off and dried to

gi Vén shihk A%s %hdnﬁtfﬁlﬁf%@lﬁé{]@d Slan (&b @neiateMidicated 8ta lecuthe

residue of the s nd fractiaon

£ ol rsBeemtiar SETPBFe f O v TS B b AT Sogh B Dt
of ihetlgrenedy atheritsRe (ndicatid®, fondipstere@gmeC) A, Eoxa epingiomsy (Ad, A2,
1Br epar@d)ifym Ot fdhicer medi ate 27 and 78 I nternmedi ate 27 (
R configuration at ") Internediate 28 (S configuration

at *) A mxture of 1-piperazi neearboxylic acid,

1, 1Hdiemeatttry/(TétHiyheanstewahy® @80, ADICE” arpdnsldichloroethane, “DIPEA”

(ph %XA;U@%@NNXI By i) Lﬂbﬂa ﬂﬁnﬁ& 251PP lrﬂeaﬁJmﬁB‘f%},‘;ll CAR0
m) .. IX ro&e@at ed at ﬁ‘\’ﬁ: & %18 ho rs W. hﬁr&F‘lS%C”
1 0% 105V Qehlgror it TRMF ey Ve dmetiy livmpgl

280l umalarﬂupacmqalFlAfdt@rromptbghﬁlyof H2 (1 equivalent), the
catalyst was filtered off and the filtrate WD

2008/ 0682 TRARCFItiHRAROT{INES ou® was evaporated. The
resi due was crystallised fromhexane, the resulting
pre&xgmland was filtered off and dried. This fraction was
separated into |ts e aptlomers by Chiral separation
(d}%&ﬁ%@%—@%LéHIO—D Two product fractions were

collecteq and the sol vents were evaporated. Yield

Frac of rmedi ate 27 (R). Yield 5Fraction
2: 24 of | nt er nedi at (S). b. Preparation of
sknt erpEdi ate 29 aklls 3

5-Chloro-1-phenyl-1-pentanone (1.50 g, 0.00762 mol), N-methylbenzenemethanamine
(1.96 ml, 0.015 mol; [103-67-3]) and K,COs (3.16 g, 0.023 mol) were mixed in a flask.
CH;CN (22.86 ml) was added and the reaction mixture was heated at 80 °C for 48
hours. Then K;COs was removed by filtration. The product was purificd by flash

30  chromatography (eluent: n-hexane/EtOAc 5/1). The product fractions were collected
and the solvent was evaporated. Yield: 1.79 g of intermediate 1 (83 %; yellow oil).



Intermediate 29 ( R configuration al *) Internediate 30 (
S configuration at *) A mxturc of internediate 27

( B OUBBIRGE ), HCL/ 2- propanol (85 mi) and CH CEFVEBHOH|o§319
was stirred and refluxed for 15%hour, then the reaction

m xture was cool ed. The precipitate was Filtered off and
was taken up in 1-120. The m xture was al kalized wth a
1050 sol.ut i on a{éd) extracted with CH2Cl12. The

%
orgdm%rePaé%onovagEerénSS‘Sl Zted, dried (MySO4), filtered off

and the gplvent was ated. Yield: 16.5 g of

intermsdlate 29(78% I nternmedi ate 30 was
o 91 he procedure for intermediate 29

15but st aghing frominternediate 28. Yield:

pdi ate 30 (78 A, S). <c. Preparation of
i nt é+Ghbato-dtmhedl-1-pnen@® (1.02 g, 0.0052 moit [@APE38Ht &nBhy(-4RV-

Confﬂegﬂ%ﬁﬁ{dgﬁpﬁidme)(l '3@%96 ﬁfg'oggﬁs%’hoé 5P afﬁ@'ﬁ C?ﬁ{zaltrs' 5,02 ;4

55 Polostsrs ) G ORgn b Gt S0 1 ok bt SRS G
st i rangotediby Blratorf o th8crhdaurrsduct Wespuwidied by flosh chmwomtography

Ft g%ﬂ‘ﬁe‘ﬂli ‘U@Clqﬁgén{ﬁﬁdo Q}Jgglb BlGed ?r@&toﬁggtexg%g\n&t@d%ﬁd We sBlvent was
bas FY%P@@W@ ‘?W%I\Ig@)%g:???/“t%ﬁ“‘v% 1xke gZ@ @ktracted with d| et hyI

ether. Thc organic | ayer was washed with H20, then with
at yr,a lution, dried (MgSO™), filtered

lgndg3 F’r%qar qlflr%emg:!itesl% ated. Yield: 0.7 g of

i nternmedipate 31 (38 % WO

2008/ 0684 72PCTL P20 7/ Q33 9 -70- Intermedi ate 32 was
pregared accordi n t hel"procedure for internediate 31

but startlcng frominternmediate 30. Yield: 44% (S)

anpl e A6 ['reparation of internediate 35
5-Chloro-1- phenyl—l -pentanone (1.5 g, 0.00762 mol), N-methyl-2-pyridineethanamine,

dihydrochloride (3.19 g, 0.015 mol) and K;CO= (3.16 g, 0.023 mol) were mixed in
CH;CN (22.8% ml) and the reaction mixture was refluxed over the weekend at 80 °C.

15 Then K,COs was removed by filtration and the product was purified by flash
chromatography (eluent: n-hexane/EtOAc; started 5/1, product at 1/1). Yield: 1.77 g of
intermediate 10 (78 %).

b. Prcparation of intcrmediate 2 and 3

Intermediate 2 (dia A)
20 Intermediate 3 (dia B)

Lithium diisopropylamine ([4111-54-0]) (3.81 ml of a 2.0 M solution in THF/heptanes;
0.00763 mol) was dissolved in THF (25.44 ml; dry) and cooled on an ice-bath at

=70 °C. 6-Bromo-2-methoxy-3-(phenylmethyl)-quinoline (intermediate compound 3
(Ex. A3) of W0O2004/011436) (2.09 g, 0.00636 mol) was added dropwise as a solution



O
'S, 4S) - 2- (Phenyl net hyl ) - 2, 5-di azabi cycl o[ 2. 2 khe t ane,
d’r%ﬁ'!&ﬁ’ f7de (1:2) (CAS [116258-17-4D (4.00 gPCHERDY7/M4ai1d
and K2CO3 (4.56g. 0.033 nol) wef-e m xed in Cl-13CN (19
m) and the m xture was stirred for 5 mnutes at room
t enper at ure. Subsequently internmedi ate 20 (1.56 g,
0. 00 I the react m_xt.u
Fer Tuiga Pl HESREHE: PRy M SRESOM Gl o b
fi | intemegiinteh ! Tl)g,t(}@%(v odl ctas wéded gdrapiviscag a pgfutiongig HHF (1 9 08
chr airedrP0mna pityredclbe nlx il 2ArNRIGHH By at -TMEC. dBsd HE0 was

frac egt was evaporat e
vt e BRSSPV, SRt DTt - SRy
EY pfg@@lg.legpli ‘(gm vfsh¢divigt pringi driad (8S0.4), filtered and the so lvent Waq

15( 8RpbRed 2o (iR E INIRRS NI redidae %@g@mea% |ﬂ@:[h20h2orﬂc]t Hhgnc

, h ro e mdc
(o S5 Es b Pe il TS £l BT S i
t hecmpgltamdergis 038] gpbutdrgredimtad (rig Axand 0. 166 g intermediate 3 (dia
5- Cgloro- 1- phenyl- 1- pent anone (0.14 g, 0.00071 nmo I) was
added and the reaction m xture was refluxed at 80 CC for
8 hours. Then the K2CO was renoved by filtration and
t he c Freshittion WaBtPuedistt @d by flash 20chr omat ogr aphy
(eluent: Cl TCl2/MeO1 | started at 20/1 and product at
101 ). The degirgd fractions were collected and the
sol vent was et rated. Yield: 0.24 u of internediate 36
(quantitati ve N ed)lql) WiB{2008/ 068272PCTLEP21107/ 063319
X bN&nD- napht al ene (4.141 g; 0.02
) was slowy added to My (0.583 g;

4 with 12 and the reaction m xture was
refl uxed for 2@9 s/ This solution was slowy added at
room tenperature to a solution 5of 5-brono- pent anoyl
chloride (4n38c@ic4QifR2 mol) in .IFIE (25 nml). The
reacti on mimtsdtcwasaStirred for 2 hours, then poured on

ice and water and neutralized with Na2CO3. The aqueous
| ay €rrbaashbxiticactde t-chinrocey hsten ((GHE2 Ghdl) watveldediohi sabition of

OF O@{tkimddRMUED WQ%&H ingsto @Tmlﬁ\lal%t?@ﬂxméﬂ%stshﬁecﬁﬁ'% eflfor |
3 SRR Rk B enigf é%%?wxﬁfdéﬁe&d AP S 4 R e
of f Cé&nQHd 1 0 exd). THG mixtlire BadQyred fat §iCefomi Howataed Bign (o kent was
U-1 eva%lf)ﬁ%.r Bitd I@:ﬂd&f(()h% Waﬂﬁgifﬁﬁ By 38lumn chromatography over Kromasil
(eluent: CH,Cl,/CH;OH/NH4OH 95/5/0.5 to 85/15/1.5; 5 um). The pure fractions were
collected and the solvent was evaporated. Yield: 0.21 g of intermediate 4 (45 %)
20 (m.p.: 121 °C).

Intermediate 5 was prepared according to the same protocol as intermediate 4, but
starting from intermediate 3. Yicld: 0.31 g intermediate 5 (52 %) (m.p.: 203 °C).



Internediate 38 (endo) A m xture of internmediate 37 (1 g;
0. 003 rmé% 2- nor bomanam ne, hydrochloride (0.9 g; 0.006
g}V 8t Assi um carbonate (1.24 g: 0.009 nol PCT/EP2007/063319
acetonitrilc (15 mM) was refluXed for 2.5 hours. The
reaction m xture was cooled to roomtenperature and the
15 solid phase was filtered off and washed with CH2C12.
Thegor%a}nlgg sol ution was evaporated till dryness. The

cr ct was purified by chromatography over silica

gel o (gbiehon oheXaMEdikEQ01ELIi N from 1.5/3.5/0 to
1/ 470. 04). The desired fractions were collected and the

sol vent was evaporated. Yield: 0.7 g of internediate 38

(72 @ ed that endo or exo
ed

i SO mfor bn@ stens is within 20the

kno ge of the son.) WO

Fg? I%lgszcz?zrgicr Erg- 0 Z{W g?ﬁ%glﬁlélfc @ZPEO‘( Ggpglt @?mctgyl)pmcrazmc
wa&@%m@w@@ﬂmmwmmwmg@mmmmmwg$m@mm@%@8

gld g h%ﬂr? qiheh e rﬁnkt‘ﬂrew/ p@ﬁﬂ%ﬁ 3h&Rto 003 HRith @S Sk hiYied at
S %‘%\Fﬁé}%g;\{ﬂn@ e(‘ﬁﬁ??éﬁ]ﬁlﬂlweqlﬁw )etl}fa iThe preapic layer was washed

( i ntvéth s diaget eqeonpBabicoBitipEdricdBY gD WD R604hQ 1HE486nt was
( 033%po il OFRR: %l Joflifterthedifie 6374 @), dry) at -78C under

Ar atm)sphere he m xture was stirred for 30 m nutes at
0 5 78 cC. Then |ntermsd| ate 37 (0.20 g, 0. 00068 nol ) was

add g lbution in THF (3 m; dry) and the
Sdprg a%wh%?ln%gdl§tg7 irred for | hour at -70 C. Then

H20 was added jenchi ng) at -70 C, foll owed by EtOAc.

The | ayers we eparated and the organic |ayer was

washed with brry iltered and the

sol weqt LV Ak . ; s purified by flash
chroma 7l 10(petrol eum etherl EtI N
5:0.1). geg) actions were collected and the

sol vent was evzé.Bor d. Yield: 0.2 g of internediate 48
(m xture of diasteredisonmers; 47%. Exanple A9 a.
Preparation of inter te 39 Intermediate 39 (m xture
of di astereoi srgmsrs eq?’ﬂlﬁg(z m) and

5- breim-@.004EAYIL 2 3 RGP AN oluHerl B icBanc PwBOR] dBhIishRS €
addego (Ié) to a solution of diisopropylamine, hydrochloride (0.0036 mol; [819-79-4]) in
15 THF (8 ml) under N flow. The mixture was stirred at —20 °C for 20 minutes and was
then cooled to =70 °C. A solution of 6-bromo-2-methoxy-3-(phenylmethyl)-quinoline
(intermediate compound 3 (Ex. A3) of W02004/011436) (0.003 mol) in THF (10 ml)
was added. The mixture was stirred at =70 °C for 1 hour. A solution of intermediate 6
(0.003 mol) in THF (10 ml) was added. The mixture was stirred at =70 °C for 2 hours.
20  H,O was added. The mixture was extracted with EtOAc. The organic layer was washed
with saturatcd aqucous NaCl solution, dricd (MgSO,), filtcred and the solvent was
evaporated. The residue (5.5 g) was purified by column chromatography over silica gel
(eluent: CH,Cl,/CH;OH/NH4OH 98/2/0.1 then cyclohexane/EtOAc/NH4OH 65/35/0.2;
15-40 um). Four fractions were collected. The solvent of the desired product fraction
25  was evaporated. Yield: 0.18 g of intermediate 7 (dia A). (Also the dia B form was
isolated in this procedure but was not used further in this context)



15 the anhydrous ceriumchloride at roomtenperature. Thc
white suspension was stirred until a gel-like mxture was
f BB 827Br onp- 2- et hoxy- 3- ( phenyl net hyl ) - quPABEPZR7/063319
(i nternedi ate conpound 3 (Ex. -A8) of W?2004/011436) (0.20
g, 0.00063 nol) was dissolved in 5 mM of THF and the
reaction mxture was cooled to -78 'C. Subsequently
I|th|§1mag?{t40§c0) 1 opyl Lamge (0.3 mM of a 2.0 Msolution in
Ti Fﬁ%vpﬁnvs—rlé—@%g?, nol ) 20was added. After stirring
for half an h at -78 '"C, the first solution of ketone
Wth ceriumc i de was slowy added and the reaction

m xture was sti gl5 WO
200840 J 507/ 063319 3- mnutes. Then the
m Xt ur g shdrozevm h ter, filtered through a

Celite ) ed wth OKI,. The organic |ayer was
dri ed (NaZS O & 2d and the sol vent was evaporat ed
till dryness, yieéldFfg crude internediate 39 (m xture of
di ast ereoi so S used as such in the next
reaction steqﬁ‘t zdf:atic@%T a. Preparation of

i nt ani’@e@ncato@dwowld I@hlpwe%\lylsfe@r EH00p4 grpd) wasgdggdxdropesoto a
5-cC Etllgtﬁcﬁh of 11%@131_?'6(11&@‘7 REVOANBNSin(BCE @ml)oTlQQﬁlxﬂi@é &/ils stirred at

na Q- 1,.4- 0l ot assSl um
Pt A e R e i D b e
at  9@en @ iarfdWdb Ttlh anixtpo wvae ditordtat PTG far BIMniawies. &he sehenedas
10 WhdpbrafetfaGdir andlfA€ r@1ddy. B 4)ay8 huM@s e iech erJﬂihtography over

andtt o AR R %Qﬁ#ﬁ%@@%ﬁq@ﬂ ﬁqd%Wﬁ?‘% B al & 5

( 71 frogtionEwansch becd|ang theRp bypiatrvets icoapotstedi Hteéd' a0 aoe 41 C
18- 54 nfebndaehe s ¢ pdiepanoyl chloride (0.466 nol) was added
slomy at 5Cto a solution of 4-bronmobenzenani ne (0.388
mol) in EtIN (70 m) and CF-12C12 (700 m ). The m xture
was stirred at roomtenperature for 1 hour. H20 was
addEampA3pr eci pitate was filtered oft washed with 1120

and |ed Th re3| ute as recrystallized from diethyl
et h&r PR s was filtered off and dried. Yield:
110 ¢ of_|nter _ |ate 2041 (83 %9 (mp. 194C). b.
Pr epakat i~-qQn tll\leong}gl ate 42 d C

CH,

S

15 N,N-Carbonyldiimidazole (0.102 mol) was added portionwise at 5 °C to a solution of
benzenepentanoic acid (0.068 mol) in DCM (10 ml). The mixture was stirred at 5 °C
for 1 hour. N-methoxymethanamine hydrochloride (0.102 mol) was added portionwise.
The mixture was brought to room temperature, stirred over the weckend, pourcd out
into HC1 1 N and extracted with CH,Cl,. The residue was purified by column

20  chromatography over silica gel (eluent: CH,Cl; 15-40 um). The pure fractions were
collected and the solvent was evaporated. Yield: 9.66 g of intermediate 16 (65 %).



POCt (192.6 m) was added slowy at 5Cto DI VIF (35 4

r%#. | nter medi ate 41 (prepared according to A 1 a
QY81 was added. The mixture was stir reHCHF”@ o8y ¢

12 hours, poured out slowly on39-ce and extracted with

CHz2C12. The organi c | ayer 25was separated, dried

(M. SO1), filtered and the sol vent was evaporated. The

prongbemggmys d Wi tgm/t”further purification. Yield: 150
g of i 2008/ 068272PCTLEP2007/ 063319
Preperatlon of intermediate 43 0 A m xture of
epared according to All .b) (0.409
CllSOhh solut%on 30% in CH101-1 (300 m) and
A300 M) was stirred and refluxed for 15 hours. The
m xture was poured out on ice and extracted with CH2C12.
The Adevalfine OEF Rjo-fusklombpanaved addpdite o sqlwipsod Mg (0;07{ arodgn
and dieh@ &Bdry ﬂnml)\maere%aplw Bixafe wiiQirfce ahdite8ufctSR sgiitivvast

urified by o] Vi i ca
? el &é)rr] 9 chl%robH élQ% W%IE)& Lg d&%}){ Bt‘ﬁ %O %d w4, adgelclndro%mse The
fr ammt@rﬁsvawémréedcfer | ewinats hen qoplsd 608 V& rik %quspn@\f aportaeedy-

Thenfe llﬁh@n&}ﬁ@dﬁﬁﬂldﬁi& a. gs%eﬁblj‘ 1hququ3stghy¢\v(dbeldh&r Thd Hﬁxture was
filtere rre

recipi,t
e SRl 376 5 1 R T ot AP0l el o S e
Pr epaxtancuv@ﬁ pgtlirccii outentorpdisgt endgirc plmiqut_Wlas cxtractcd with EtOAc. Thc

10 1, organic layzr was separated, dried (MgSO3), filtered-and the-sotvent Was ev led|
.8 of iﬁtqjoro 1-phenyl- | -pentanone (1.12

g, 8‘%@%55 ¥an - trimethyl-1, 2- et hanedi am ne
(2.0 g, O. 011 nmol ) and K2CO3 (2.36g. 0.017 nol) in DW
15(30 nil) was stirred at 80 C for 48 hours. K2CO3 was
fil ver pdpabhdonasfdntthedael Ment was evaporated. The crude

product was purified by colum chromat ography over silica
gel C12/ OH 30/1). Yield: 0.40 g of internediate 47
(27

Cl

15 A few drops of 1-bromo-4-chlorobutane were added at room temperature to a solution
of Mg (0.0697 mol) in diethyl ether (12 ml). The mixture was stirred for 30 minutes. A
solution of 1-bromo-4-chlorobutane (0.0697 mol) in diethyl ether (35 ml) was added.
The mixture was stirred and refluxed for 30 minutes, then cooled to 0 °C. A solution of
N-methoxy-N-methylbenzenebutanamide (0.0465 mol; [177756-65-9]) in THF (35 ml)

20 was added dropwise. The mixture was stirred for 15 minutes, then stirred at 50 °C for 4

hours and poured out into NH4Cl and EtOAc. The organic layer was washed with
saturated aqueous NaCl solution, dried (MgSO.), filtered and the solvent was
evaporated. Yield: 11.2 g of intermediate 14 (100 %).

25  Db-3. Preparation of intermediate 17
(0]

@Awwa

A few drops of 1-bromo-4-chlorobutane were added to a solution of Mg (0.065 mol) in

THF (10 ml) under N, flow. The mixture was stirred and refluxed. A solution of



Exanpl e A13 a. Preparation of internediate 50

20l nt ernedi ate 50 was prepared accordi ng the procedure
d®EYEE R or i nternmedi ate 21 (Exanpl e A4. d- 1¥CHER2007/063319
starting from 6-ehloro-1-(2-napht halenyl) - 1- hexanone
(prepared according to the procedures of W2007/000435)

i nstead of internediate 20, and hexahydro-1

R g e Tl At T o e

of adrsd f Theanixpempsoutiosd x dbpriautasathen modgsae at"Cof %@Hﬂtlon of
c 0 rmamdiata 06l (020437 AL IR (30 GIN RasAH SO TROMDErE waditared 39r

v azu%l e l lrf:? a%%{ch 1§(‘)mS qle rs rou&?y t((j)rr%())(? hLFgméJegat%lrg poureg out

&( onm@Nﬁwﬂcﬁn)i eawte@m@,d%t@@c @@%nw Yh¢ eremnelayer wip wasisgiyeth
m xwﬁﬁtem@@es&g m@%ﬁtmﬂ QERd (NSRRI teFe@ ah@The 281VEAWS -
e m xture %@iﬁgégaacted with Et0Ac. The

or ggﬁalpgra gdgle dwél AR SR Yhen with saturated
aqueous NaCl solution, dried (MgSO™4), filtered and the

sol vent was evaporated. The residue was crystallized from
di ethyPrepirlien.of Thenpderiigi tate was filtered of f and

dried. Yield; 0.019 g of compound 1 (12 % dia A). 10

Compound 2 s prepared according to the same protocol as
co b g fron1|nterned|ate 5. [he residue
was tallized from.di ether/DIPE. Yield: 0.027 g
conpodnd 2 (17 % dia anple B2 Preparation of
18onpound 3

A mixture of intermediate 11 (0.082 mol), 1,4'-bipiperidine (0.082 mol) and K,COs
(0.09 mol) in CHACN (180 ml) was stirred overnight at 80 °C. Then the mixture was
brought to room temperature and poured out into H,O. Diethyl ether was added. The
mixturc was acidificd with HCI | N. The aqucous laycr was basificd with NaOH 3 N
15 and extracted with diethyl ether. The organic layer was separated, dried (MgSQO,),
filtered and the solvent was evaporated. Yield: 8 g of intermediate 12 (28 %).

c-2. Preparation of intermediate 13

0]
W 2
N
N
S
20 A mixture of intermediate 11 (0.0089 mol), 2-(phenylmethyl)-2,5-

diazabicyclo[2.2.1]heptane, dihydrobromide, (1S,4S) (0.0089 mol) and K,COz (0.0267
mol) in CH3CN (23 ml) was stirred at 80 °C for 48 hours, then brought to room

temperature and poured out into H,O. The organic layer was acidified with HCI1 1 N.
The aqueous layer was basified with NaOH 3 N and extracted with diethyl ether. The

25  organic layer was separated, dried (MgSQ,), filtered and the solvent was evaporated.
Yield: 1.23 g of intermediate 13.



Compound 3 (dia A) A mixture of internediate 8(0.0001

nmol ), acetyl chloride (0.0001 nol) and Ft3s1l (0.0001 nnlg
i ¥ °87%0 was stirred at room tenperature POFERRN7/06331
hours. H20 was added. The m xt-GF-e was extracted with
CH202. The organic | ayer was washed wth saturated
aqueous NaCl solution, dried (MJSO4), filtered and the

solv%np was. V0O.2008/068272PCTLEP2007/ 063319 - 76-
c-3. Prepagati Ol micrmediate .o
evaporat%&TJ$he—resrgue—§O.08 g) was purified by colum

chr graphypover silica gel (eluent:
(71 /011041, 11N11101% 98/2/Q.2 to 93/7/0.7; 5 pnm.
The re~fracti ons rev cohl ecfedyand t he sol vent was

evaporated. Yield: 0.0 Nof _Jegnpound 3 (41 14: dia A).
Exanple B3 a. Preparati%n of conpound 4 and 5

Cormpound 4 (dia A) Conpound 5 (dia B) Lithiumdiisopropy

| amy ieanddifkd 13 -wd-fdparddlec@Qd il ©thedrédecdul @Rribtd @} ih@rmediate

THr h ne: . 0. 00 ) .was dissolved.in THF . m :

ary ) T EbaPedt i R PHEMERE T Gt fuditealae B2

6- Br ono- 2- net hoxy- 3- (phenyl nmet hyl ') - qui nol i nc
(intermedi ate conpound 3 (Ex. A3) 10of W2004/011436)

(0. 55QgPreParbheR iBhicda®54655- 69- 3] ) was added dropwi se as
a solution in THE (5.00 M; dry) and the m xture was
stirred for 2 hqurs at -70sC. Then internedi ate 9(0.48 g,

M 66 A Yz glle | se solution in '"fFIE
(5.0 ; dry) and the readgtion ure was stirred for 3
hoursat -70 C. Then 1120 s~add&d (quenching) at -70 C
foll owed by EtQ Ac. The | ayers were separated and the
15o0r, ' ' O ied<(MSHA),
i1 tered %%ﬂ*‘%&Ig‘@%}e&@ﬁ?ﬁﬁ%“ﬂé@gg@bﬁﬁaﬁﬁﬁﬁ%’5r esi due vas
pur ARdipyelp[F3. Bsppteter dkedrokjpaisiey(18&SUEH059 pobnekrgQ140.0179
160: dbl) id bel;de g1 T B Wak 86Girddain 80 e i@ 48 dbhe Cth@braitht to¥@om
sol yant. . as &Yr%@?ﬁt%t%‘h OT B SHGS rd?c?rw %'tgcr(aﬁ{'g XEMIRR4 Qn Hel 3
di ast &rcol SGNErsy was ﬁurlflea into the drastercol soners
by Sollbhfuepisdst var kastipd i cardentrieksaO ik apherdiaptedith dicthyl
um el €Rd orghai &/ valsiakabll R4 BH a turaf &9l &l Nl solit@nd@sidr ed

fracgti re coll ected and the. solvent S evapor at
R R R g N i R
Igonpdund 5 (dia B, 2.5%. WO

2008/ 068272PCTLEP2007/ 063319 -77- b. Preparati on of
conmpound 10 and 11 Conpound 10 tdiu A)

Example A4

a. Preparation of intermediate 19
OH

20 A solution of 1-bromo-4-chlorobutane (22.25 ml, 0.19 mol) in diethyl ether (100 ml)
was added dropwisc (under N; atmosphcre) to a suspension of activatcd Mg turnings
(4.67 g, 0.19 mol) in diethyl ether (100 ml). Some crystals of iodine were also added.
The temperature in the flask increased, and the orange colour turned to white. Once the

addition of 1-bromo-4-chlorobutanc was complcted, the rcaction was cooled in an icc-

25  bath and 2-naphthalenecarboxaldehyde (20.00 g, 0.13 mol) was added dropwise as a



Conpound 11 (din B) nBulii (0.007 nmol, 4.4 m of a 1.6 M
sol ution in hcxanc) was added dropVV|se at -20 CCto a
sHAUPEU3GE di i sopropyl amine (0.007 mol) in TREVERDOH6§319
under N2 flow. The m xture wastatirred for 20 m nutes,
then cooled to -70 C. A solution of 6-Brono-2-

nmet hoxy- 3- (phenyl nmet hyl ) - qui nol i ne (i nternedi ate conpound
3 ( Eﬁutlo'%‘?%g?l% (§ W)?%Oj/ géérg'eg\élg 2)n 1(11E 1%9?&%5 S %rre)d.}le)% ;{cHeragb%r 4
m nb@lés Thep ﬁl@lnuwu@rwaﬁfqumb@ckwé*di\lﬂu@l ¥ Boh obepenmery s¢narated.

TI - Irfre 6r%5mmd)yewm v@dl@kadmthTﬂ}ﬁle rﬂri@aw@smsmdrw drddhedo 1vEBt Was
ur.e was

ex t Fvag{)ra%dsﬂ%ehre_ﬁhﬁ A p.lllﬁg ¢ by ﬂaﬁg cheratogra iy eééueerbtar at ed,

ar i bekapygsr) 20: b Tlteedeelaedafrmtmrﬁeveg@w ped grglsthe scdysor weed.
The cv.@6iebdeyitidind In@dmBsepuri fi ed by col um
10chr omat ogr aphy over silica gel (eluent:

CH2C12/ CF3SOMNNHACH 95/5/0.1; 15-40 um and then over
Kromasi| (clucnt: CHQClZ/CHGCPVNH4CH 97/3/0.3 to

88/ olirgpapation ohpyermudigte P act i ons were col | ected and t he
sol vent was evaporated. Yield: 0.42 g of fraction 1 and
0.23 g of _frAactign 2, Fraction 1 was crystallized from

. THe precipitate was filtered off and
efd: 0.31 g of conpound 10 (8 % dia A).
15Fract|on 2 was crystallized from DLPE. The precipitate
10vas literhalistd 101990 d.0drr@wasydisbed th AIE 191060 mE)mP Ghefthsk 1

2009?%‘)%‘%’%5%&%%5@0%9& G5 & Ygh mon s 4dded and the regetion

conPting Wes stirg in the ekt fuin dw&lzanédlilea OA?mGéh"ﬁéW teppe(agirg
B) mRBethdxt (OrrXI33n Bddditiondl. alndiiht &FTMB01(16 cddligeddnittwBrdildd, and in the

Pgé%@%%oq\ﬁ%%lﬁ giﬁj Egdl‘rgcgggwncﬁﬁi S‘J‘F Mg@i—é 0 (egul rﬁl?lgtw%s ‘%?\ﬁ f]}h? Inixture
IThe Wit s@trwﬁévmg it m%@nﬂ)@ﬁat% ThethOs Was Frarevebd @éraw over
- 7 0CQite A &@r(&tﬁubt&ﬂasqunﬁed%;M]@h Zhromatography (cluent: n-hexane/EtOAc

ne (i nternedi ate conpound
%‘ZWZ(E 31& {?E%B‘)fi%?g Q 0027 mol) in THE (9 m)

mas added. The n1xture was stlrred at -70 C for 90

m nutes. A solution of internediate 13 (0.0033 nol) in
THF c{11Prepdritionast imcldediate e m xture was stirred at -70 C
for 90 mynytes, then poured out on ice at -30 C. The

organi ] ['ayjjer was separated, dried (MySO4), tittered and

t he gef Vet vapor ated. The residue was purified by

col um chr omét aphy agyer silica gel 10 (el uent:

CH2C12/ CFLONNHAOH ™05/ % 1; 15-40 nm). Two fractions were
7gollected and thc sol %ept was evaporated. Yield: 0.16 ¢
“of fraction 1 and 0.1 g fraction 2. Fraction 2 was

pur itfmedirdyr (38,88)-2 Sxdidzhidalclof?. Dl hepaniopirogrytipayid( el uent :

o) ‘?‘ﬁ%&’h@%&gl“ SRY %%q&%&f’(?b%oetig@beﬁ%‘éng & %%Fé VT2

wer e
r es@leKefel: (@r29%t%d¥ 0020]), 1 §Pnl §51 0001 0 Doynd & Bidt taib et yinkrs
15f bhtheinasiuef dhloade (002 ©dn CH,eNd5 n) dbShegedbveedpmausmld Ihen

290 S0 B Sl iBate s RSy B Mgy el By ha

conpéhsd with Fs@dc. fHe organic phases were washed with brlne drled (MgSO0,),
filtered and the solvent was evaporated. The product was purified by flash column

chromatography (eluent: CH,Cl,/CH3;OH from 50/1 till 40/1). The product fractions




Compound 14 (dm A) Conpound 15 (dia B) Conmpound 14 and
conpound 15 were prepared according to the procedure for
8&%@@”ﬁ8¥% and 13 (B3.c), but starting from PAVEPREHIo3HS
15. The work-up procedure was -ti-fferent, nanmely after the
col um chr omat ogr aphy over silica gel, onIy 51 fraction
was obtained and this fraction was further purified over
a Su re];el ! Cted(%l}l tlg:eosl VEIE) \I/arsl%l%rﬁ\(/)\%}teedq_%hé Tesi uei was 168‘ zvac ro?rn
pha?@mfatl{[@OY%da@@ﬁ@rﬂfﬂ'rtﬂ"ee‘h#é@? (ralqaredew OB 741%@) 9 10
63m M ammoni um hydr ogen carbonate pH=8 (in ultra pure
water) were enployed to run a gradient condition from 90
%A 10 %Bto,l CIIP%A [ n, 14 m nutes, and rcequilibrated
wth 10initial édhh\tme for 6 nrnutes. Two fractions
were col | ect ed 'ahd the Jol\vent {fas evaporated. Both

resi dues were crystalli \Le$$ PE. The precipitates
wer éntkirthéddatedsof f and drised. Vi el d:wadpkp@8d adcoclangpound 14
§6 Bna % |52r8{ogo a@ uggrnge(ﬁ)ifte QQ PﬂﬁPHMnglﬁ'o&lzl ‘t%or& :2- m&\%lpropane
2008/0é§27 ) . Preparation
conpBAbeh6- barraoeihﬁ e&&%a’rr&dfé /c&qogmﬂysseahp | m(1 17
(dia Fi) nBuTi (0.0024 nol, 1.54 ml of a 1.6 M solution

i n hexane) was added dropmrse at -20 Cto a solution of

di i 30ppQPMhEIH JFEnibithc@@RA3m0l ) in THF (4.8 m) under N2
fl ow. The m xture was stirred for 20 mnutes, then cool ed
to -703C. A solution of

¢ met hoxy- 3- (phenyl net hyl ) - qui nol i ne

(i nt eni/eth.ate ound 3 (Ex. A3) of 5W2004/011436)

@
O
)

1

(0. 00250l ) F (6.8 nil) was added. The m xture was
stirred at -70 or 90 mi nutes. A sol uti on of

e FPsaPaea2l S aotord steh s sebc B gRmng e sobtes
pounescwidd to A°6. TheAQrifndoextia act (@d4w 0.00440Ae) wihaldod dapwise
| ayer d’@%ﬂ%@&'@ %?dﬂ%é Qas%&%’lé?édeﬁle@&Q&&Pﬁm’t\!ﬁ@vﬁ%ﬂﬁe&i%‘r om

dried ( tered sol veta was, eva ora e
The !Fs2 %a%a%lr%&a FrlrrrédTWOkvsrtorﬁ% KPG8 F%?ﬁﬁ%} s
si | doal. ge¢ prpebaent obtChedlRGIDLGHIBEI Nadl 0 M a9 bécd/if) thE ;nedt5teh 0
19 n) w1tiqg{ﬁ ﬁH’leePer{fﬁ:%ttldno%el&'\'qﬁﬁrlﬁQ&lLl{%CZt3ed and the sol vent

evaporated. The residue (0.4/3 g; mxture of
diastere0|soners) was further purified with reversed
phase chromatography on a Sunfire' m C18 col um from
Waters (5 gnil9 0 vaithaflowrate of 20 n1/m'n.
Two nobil e phase i€ phase A: 100 % net hano

15nobi | e phase B: anmoni um hydr ogen carbonate
141bgexmediateSda pdr e mater)yamepenehwk@#edto@n@m%0$m5pﬂmmol

gr adi midrnfeadd 13, 00t Ji4-0p QQmYﬁtérmé(ﬁastlsolﬁeﬁ&ams) 546vAs bRained

14 m nut es, ng rewggrlrbg ﬁ Wt Lnitial conditions

fora%a PROCESNT W ird &5 1iER 1 PHAES vi?&ﬁ‘oé‘ Bl ected and the
»gol vent was evaporated. Yield: 0.134 g of conpound 16
“(8.9 % fraction | dia A) and 0.1 g of conpound 17 (6.6
% firnaptchabtion ofthhtarnBliate2d WO

2008/ 068272PCTLEP2007/ 063319 - 81-

SORRNLUe




Exanple B4 Preparation of conmpound 6, 7, 8 and 9

ound 6 (D) Compound 7 (C) Conpound 8 (A) Compound
(i"‘fn%J E§/Q6m76m d| i sopropyl am ne ([4111-54-0]) (EC%EPWW%?”%
2.0 I A solution in THF/ heptancé4- 0. 00607 no |) was
di ssolved in THF (20.24 m; dry) and cooled to -70 'C
6- Bronp- 2- net hoxy- 3- (phenyl net hyl ) - qui nol i ne

i 0 1436
(|nter&F %ﬁ ﬁg%ngg%?%%606§ﬁdn@§é(gh%ﬁmaggé{%}soluzlon in
Tllglmza(blcaclsz@ 4l Thepdang) dilyrHohrpide; &S&Sé(%%mp}) redKildps 2

hou(®o#t molGin @Hg(ﬁwe(mso m)a&dmrai @1ddrefldx SRrght OrHIR #ebmixture

m)l zvas co&let%d[o room te{ngera u?ﬁ %%ur?d R 1[%0 wal{ér and de-l;(]tHrEcté%wﬁh §1emyl either

reac
5 70 & orghae labﬁlowmgtr@@@e’dﬂ(fd@thhThﬁg)ﬂlétnngrame@% lagyeyt W@wed

by B&0RG. withe.ORgeN ﬁlm&@ct&ﬁpﬁf &Etﬁ emel Ma%rgahgagyeiam

S e BTN LG Binl OG0 iy hERE Mgl it b

resﬁdm@n&d§7@qhnﬁrémdwyﬂﬂﬂﬁéﬁ®chronatography The desired
fractions were collected and the sol vent was evapor at ed.
Yield: 0.41 Il crude residue (mxture of

16“ aﬁtzeh%gérﬁt%ﬁeorf?ﬁternf’@{d{e Af this mxture of
ated into its enantioners by

supercrltica fluid chromat ography (SFC) over a Chiral pak
‘alPin ' RM (el uent gradient:

mﬁthé?%ﬁ@bisopropylaninc) from90/10 to
£

60/ 8. 75 mi nut £$; hold for 4.5 minutes;

flow 50 m/mn; colum heater 0C, nozzl e pressure:

100 bar). The 4 product fractio sere collected and the

sol yen t Yiel d 8 (A
¥% lt[{u\al}fa tf%gg&g(%)a ,%%0%3 mgo st Qlab gve %u%%;&ﬁ?ﬁgcpl on)

0 0 hrtegnestiate 3PbRnel 07006@01)263@@1( lflﬁ@eﬂﬁaﬁ malh,dﬂdoéég, $oeP

conpRYREd & A P-tridkbi- -b@etan@fihm ch)Bdc (0 067 g, 10 % w/w) werce added to
éll%s/ 272P T/ EP21107/

1
 olln b el RSBLAR 2613150 Jofog R AR Tugphy s
(di affAyld whp@wﬁa EAQ dibg oa)an@@h?ﬁ@mwelrezgmbmq Itdoms@vm@esismh
( B2)rikd, iHdd (lMngw Qtbrad BRY the Zo19crtiwlas Sfapératbd STHY r&@dudtva@ Budificd

e B Bt rd?émg% S crf R Py S Tl g0t o
fl O@p/ 1 T &0/ i Xhapredwes Sagiions weus callected@nitfesplve wis avaperted. The

20 hepesgigohveddda (chQurnQoorﬁ t&@[{)éﬂlﬂ{nﬁp ly%ﬁdmg 0.8 ﬁ of intermediate 24 (pale
met hyl') - gui nol’i n

56- bronD
(.n%‘@?‘hef&ﬁ%@ %8%6‘&?1%‘%?(& A3) of WD2004/ 011436)
(0.00388 nol) in THF (13 nil) was added. The m xture was
stirred at -70 Cfor 1 hour. A solution of internediate
21 d0Q. PR4Zdiomdflintemmedidle o517 M) was added. Thc mi xturc
was stirred gt -70 C for 2 hours, then water was added.
The m xture pas extracted with FtOAc. The organic | ayer
s¥o (x> h 10brine, dried over 1vlgSM,
d the sol vent \was, evapor ated. The residue (3.3
g) was pufified by col mat ogr aphy over silica ge
(cluent: o CHs

25 A mixture of intermediate 20 (0.5 g, 0.00202 mol), 1-(4-methoxyphenyl)piperazine
(0.00405 mol) and K,COs (0.84 g, 0.00608 mol) in CH3CN (6.06 ml) was refluxed at
80 °C for 2 days. Then the inorganic salts were removed by filtration and purification



CH2C12/ CT- 110H( NHAOH 96/ 410. 1; 15-40 inn). Two fractions
were col |l ected and the solvent was evaporated. Yield:
oVAR288/8P22 onpound 20 ( di a A 16% fraction 1P CHERROtY/0p3H?
of conmpound 21 (dia B, 25 'X ,-63raction 2). To obtain the
correspondi ng 15enantioners, diastercoisoner B was
purified by chiral chronatography (Super Critical Fluid

chronat |ca hi.ra
TERPRRINL 0 K ShoRloaEPn D nehE - RhR IO s Sl popgions
sol é’énpmd\m atgly h)pﬁhcamre@pct frpiopewiig gellested fapdcispliyent wag s
cry stapblaicdediefd: 0mBkernibBatenscopicf.ate was filtered of f
and drled Yield: 0.13 g of conpound 22 (5 % enanti omer
Bl, mp.: 171 C). The residue of fraction 2 was
200rystaII|zed fron1D|PE The precipitate was filtered
&f f dznBreg; teqmgdiaty 263 g of conpound 23 (3 %
156 ). WO
'2007/ 3319 -83- b. Preparation of
npgund 18 (dia A) Conpound 19 (dia
' e 06 nol), ammonium formate
(0. 0031 nol) and Pd/ C 10 %£§j45 g) in CHAOH (10 nl) was
stlrred and refluxed for 2 then cooled to room
temperature and filtered over Celite. The Celite was
rmpgdizte 2pp@p prepipdacspslingdel g prordure oy arpranciligieet! (Rdsl-1),
was t;teﬂmgviﬁbha 1142Qpip&retivg dnb isktiédie d0 agivR00 92 NXThtermediate 26
SSogﬁg) dried (MgSO4), filtered and the sol vent was
eva a}ed The residue (0.16 g) was purified by colum

16 hr QrebRILARINoroMEmetffarmsi | (el uent:
(FECTZ’%FEU:V—IVIFWO:I_?OTm/lto 78/22/2.2; 5 pm). The

pur e fractlo S were col l ected and the sol vent was

€ Y of conpound 18 (25 ,10, dia
. .ound 19 ma pr egared according to the
pr oced -/'f compound (B5.b), but starting from
internediate 21. Yield: 53 % (dia B) c. Preparation of
componitiroaf inteamediate 204rgoHimall homppipayzi urrd) 29 Ko§0a
B) . o&m&@tm{@m ¥b)mI3 w§§ ﬁﬁﬁﬂ@ﬁ&idﬂ ecﬂuxtfbﬂ wnoﬁﬁsl thcn(cl)oléﬁ don to
of a 2. § on i.n qg e; 0p25 S
di s& (_ﬂn%/ glpera wﬁ Ir gjéed rﬂut m{%wi Ee C)rgor}u: Cily%r Was tr?y\% with
1156 Ef dhend2irie (e sﬁltemdeﬁmgi Iﬂt%etVﬁlyﬁl")aqum&t@% &he residue was
(i nb@ﬁﬂ&%@bﬁnﬁwﬁmw&;gr@pw Eiier sﬂah af(elwzo@mc@zl@mﬁimmm

( B %@0916 1 n;|48 A 9§rgt3 ’I’%@ PN St 19(;[1quvryeere \(l:\(lg}gctse 8% ﬁven%”ﬁzlaqon
hour:\sapalrdtedmle@ 2$melflmtntle¢d1%td|3ét(%7 %4 (0.8 g, 0. 0019 nol )
was added dropw se as a solution in THF (6 m) and the

reacti on
20  Intermediate 53 “)k/\/\ O

same protocol as intermediate 33, but starting from hexahydro-1H-azepine instead of

was prepared according to the

homopiperazine. The crude compound was purified by column chromatography over
silica gel (cluent: CH,Cl,/CH3:OH/NH4OH 93/7/0.6). Yicld: 81 %.



m xture was stirred for 3 hours at -70 C. Then H20 was
added (quenching) at -70 'C, WO
26‘6’8?0%%22772 PCTLEP2007/ 063319 -84- fol | owed byPEVBRV7/0pHUS
| ayers were separated and the-6f-ganic | ayer was washed
with brine (2x10 m), dried (MyS01), filtered and the
sol vent was evaporated The residue was purified by flash
chr maba (ﬁgqlue t gHZClZ/CHlOH from50/1 to 40/1 to
30/g—to—gﬁﬁglgoJ%8P¥§—j¥%e desired fractions were
collected anfl the sol vent was Sevaporated. The residue
mtenperature). Yield: 0144 g of a
gﬁe product was crystallized
gt et H ed (vacuum roomtenperature).
Yi el d: O 142 g of the m xture of diastereoisoners (10 9.
Thi & mpixokicttinteamediee20a1 60 by 0@IOb ), thredryittoagpaptayine (1.01
(nopf I I
CHZ@OI\%?)EKF Fagé‘}n(gmgg 6?% ob@fwﬁ‘i‘o % @ﬁnmSN \gv]e2rl 6 ml) was refluxed at
ery8P at Py ‘V?eJS?ﬁdDFPE%dmde ‘ﬁ e remocye%o)@o fltrgfioncyidibgipdes avere
(di aurXjedfogdiaph &Hdl%togaphy((elﬁlaﬁgn béxacgBEDUNATh2 Blegictid draBjions were
nmp 7 Of. A
npé%b gigd §%a9t dsolderst @5?4%% ﬂg&? nyi0f d?.g&‘g??ﬁl?euﬁﬁadﬁ@&@&o )
di t sopropylam nc (0.74 n1 of a 2.0 Msolution in
THFAYYC ptecamationb fOf}drb@diae 44) was di ssol ved in THF
(4.971111; dry) and cooled with an ice-bath at -70 'C. IS
6- BronD 2- nefﬁgé%bgﬁiph%nylnethyl )-quino line
[ stofix NN Ex.ctA3) of W2004/011436) (0.41
Dl ) was a dndropwi se as a solution in THF
, dry) and thegm xturéfnas stirred for 2 hours
at -70 CC. Then |nterned|ate 25 (0.50 g, 0.00124 nol) was
addAdmREpa 1 termedigtesd) (S v-2r(3-matlky lprady? b2/t - dry) and
10 he diaesbidyclof2 .21 aepare) (add gmlmﬁbmof)mtesniadiatesﬂla(ﬂ 95°600.a038

Theﬁl&Wﬁﬁ@m 6@0§&Ugnﬁﬁg%§) 6@0322%3319% oﬁ\%‘n@éﬁ?ﬂ by

Et O rgani c T ayer
was DA Uy 16? (G iy el Q%%@Ji)waSﬁF%tfdeﬁOéaS hotes k8 °C-
sol et thyvasxtere aae cadl@tho traong tevipedatyehildaie pietipitaldread Risiraioef

4.
ﬁ’aﬁa%%e‘%/&%?@%ﬁ%ﬂe L ATRRRR SA0 %Rl W8fering, dred (eSO
1$ he fibered at thowepdveat wpoivapraeted- vibg pepdugs vs pufigs by, cfkﬁ%wwanze
( di ahrdonatapeply; @KOntg COIECIEOMPOHTEbn250/( e 40/ Blo. 30/ W 20/1 to 10/1).

gggﬁg&d%ﬁﬁ%@?&g glﬁzxgé}g&ﬁ’e@%ﬁ l.ugd Qgé 1V8n § @&@5&%&10@1 %Iébl g
B) AR (vaquogmprpem tﬁ@pera@regéhﬁqd b¥ &oﬁmsermeg@maq (Splopiess oifs 87

hexayne) was added dropwi se at -20 C to a solution of
i i sopropylanmine (0.0024 nol) in THF (5 n) under N2
“flow. The mixture was stirred at -20 'V for 20 minutes,

t he A-8 BgpargtiongfintgrmediatepSs 0| ut i on of

6- br ono- 2- netdhoxy- 3- (phenyl net hy1) - qui noli nc

(i ntergedjat gl conpound (Ex. A3) of' 5W2004/011436)

(0. 0p D i THF ( mas added. The m xture was
stirReg-a CH;
A mixture of 2,5-diazabicyclo[2.2.]]heptane-2-carb0xylic acid, 1,1-dimethylethyl

ester(1S,45), (1 g, 0.0050 mol), intermediate 20 (1.49 g, 0.0060 mol), K,CO; (1.38 g,
0.01 mol), KI (0.83 g, 0.005 mol) and N, N, N-tributyl-1-butanaminium chloride (0.1 g)
in CH3CN (15ml) was heated for 15 hours at 80 °C. Then the mixture was cooled to



70 Cfor 1 hour. A solution of internediate 26 (0.0022
mol) in THF (9 m) was added at -70 C. The m xture was
sWA8/0%8172- 70 C for 1 hour. 1120 was added. FTHEERAOXH1$PHO
was extracted with EtO0Ac. The -6f-ganic |ayer was washed
wi th saturated aqueous NaCl solution, dried (MJSO),
filtered and the sol vent was evaporated. The 10resi due

(ot o] el R e s RS PLABT S Y8 ST mogc. The
f r aeteRwiAPhoter aerotvased adth drinct dedgdasot filiarsd @véﬁm wiedt was
Yl ebehipoftedd The %ro&&ﬂm rﬁ&d( 337 %4h Cﬂoﬁlmﬁ«) c%ﬁu&g&%h (@Ifuent

comgape ol Sy 3l b B SBIR F e

Conmpovand w88 cfefiozat®) Thsrpsidiicuwrsdirisslopyrapyl. apdmm denipergung). Yoeld:
a 2102 Mos il ekimc@intk 85 (dobuheRbanmsy).0. 0028mol ) was sl owly
added to a solution of 6-bronp-2-nethoxy-3-(phenyl et hy
[)-qui no I i ne (|ntermsd| ate conpound 3 (Ex. A3) of

W2 of 1at 028 nol) in THF (8 nl; dry) at
-78 C under Ar pat rmsphere The m xture was sti rred for 2
hours at V\D 208/ 068272PCTLEP2007/ 063319 -86- -78 'C.
Then : . 1>@4 g5y 0.0028 nol) was added

drop a solution in TIIUF (8 nil; dry) andthe
react ¥=Xture was stir for 3 hours at -70 'C. Then
Wolmaﬁﬂ@%((gtgerz@% r}ﬂr}loﬁtand Yﬂom&ph&ﬁie (w@% By ELRAGH were

The | ayers we arated an
was HEEF it RO B ﬁ%gﬁwamd?beeawwgw)<ﬂmfep ity B0 Crpsted with
18s0lC¥e@h. Thesorganiployatved .washvd wids brihee daiaisoveuMgSDedflleyed and the

fl |
50 7‘?(% egﬁ‘ %}%%T?Jaﬁ&raég Moh Qe féc&ugﬁ@a%nﬁ@@h? Eﬂrgm MEIQHIJT &%m;mca

t heg%'dﬂ%é%m\m%o %Esﬂﬁwa@ée@lﬁ%ﬂﬁoél/%f% |f1i0£b%7/¥/96ﬁ9 Boisd- 5. he

Yi elehired fiadtiaps ofera cafloctedraad ahe dolaenA vemn cbvdpaaatB tolhive 6.1 g of a

m X (o) I yoo -

oveﬁé“&?%“n%é” B TR 50 0 B qRRh o R mo -
iohs were collected and the sol vent 10was

evapor ated. Yield : 0.076 g of conmpound 52(50/50 dia ALB

M Xt W araion ¢ d 23g of compound 53 (dia B; 1.2
9 bodifharetiolt 6 il at949 ation of compound 30 Conpound

30 (dia A ound 30bs(d| a B) nBuLi (9.0019 nol, 1.2 n
of a N ane) was added dropw se at

15-2() ”n a sol uti di i sopropyl am ne (0.0019 nol)
in TI m ) under Bw. The m xture was stirred at

-20 C for 20 minutes, then cooled to -70 C. A solution of
6- bitemm&tare YR oK y3 3- (I(pmeng/lb wet biydo)vequm OELECIAEI0 ml) and the mixture

( ' n%%g g%‘#édqg 8 Oéoﬁﬁéﬂwﬁ%&ﬁc@% ac‘t‘ﬂ (adgrnl ()’@42]0,9(41/) %15&1@3 dro wise at

m xt urc
st i Preagager t %d@l(fﬂowcow&ﬁted Resstcton 8HXtB‘fe Virpedioayam up
282 (O rddil enipatajure and EréB forl ) ha@s. The solvent was evaporated and the

residue was dried under vacuum at room temperature. The residue was dissolved in
THF and K;COs; was added. The mixture was stirred at room temperature for 20
minutes and then K,CO; was filtered off and washed with THF. The solvent was
cvaporatcd and the residuc was dricd under vacuum at room tempceraturc. Yicld: 0.627
25 g of intermediate 46 (100 %). The product was used in the next step without further

purification.



20 added. The m xture was stirred at -70 C for 2 hours.
H20 was added at -20 CC. The m xture was extracted with
ENOR8/86RX2 or gani ¢ | ayer was washed with sat uPGVERRI07/063319
aqueous NaC:.| solution, dried-f%yS01), filtered and the
sol vent was evaporated. The residue was purified by

col umm chr omat ogr aphy over silica gel (eluent:

CHZIE]P%/ %—Igdn wg@m%/@/sq 2!%5 40 pm. Two fractions were
col s evaporated. Yield
fraction |I: 0.&%~g of conpound 30 (1 1 % dia A) and 0.2
@ pound 30b. This crude conpound 30b was
crystallized fryg D PE. WD 2008/ 068272PCTLEP2007/ 063319
' y’t/\rsed of f and dried. Yield:
p. 150 C). b. Preparation
Corrpound 31 (dia A) Conpound 32

(dia B) Corrpo nd @ and conpound 32 were prepared
@ but
R0

according to the pryo ure for 5conpound 30 (B6.a),
starting frominternegrate 31. The work-up procedure
yielded fraction 1: Conmpound 31 (12 % . The second

fracti on was Etgﬁg_:( czlzﬁf from DI PE. The precipitate was

filtered off and ield: Conpound 32 (9 A); dia B;
m prBulizp&yml of@ 1I§x1‘ér$pllué<)18m hegane0d)d & met ) s addedsd Ao nid a33
Conmpastish &au(cgk@yﬁ)mﬁbﬁm Limi( 8081 by OTAPGH mlu%dawag ﬂ@d/dﬂ?ﬁ’e

dro \NISC at Q, ut | f)dIIS

FoaE A T Criror ) RD e s RO g Y
was (pbenylmedly A quing e [H5+655 GOl ﬁimeérgecmﬁ@cqmmnn@bgf to - 70
s éO(ﬁdellltB@r@l S’fg @6@1“4%@}@1 THF (10 ml) was added dropwme at -70 °C. The

h
conpotia vt P aagy ool 1 854S i mlssingiats 31 5 gopgose
erI )nOi)nn THE ( {Gmpi Waswddedatl O C. Themiritwe weestured ast/0r°Eder lalour,
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pur fiftgredloff und driiadrtm gryh léhagefdpmedinte 51 6iid Aca.pgdb4 (€. Tbnt
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Example AS
a. Preparation of intermediate 27 and CH,

28 @AQ_ N_< _égH1

Intermediate 27 ( R configuration at *)
Intermediate 28 ( S configuration at *)

A mixture of 1-piperazinecarboxylic acid, 1,1-dimethylethyl ester (0.25 mol) and 1-
(phenylmethyl)-3-pyrrolidinone (0.25 mol) in CH;OH (400 ml) was hydrogenated at 50

20 °C for 18 hours with Pd/C 10 % (5 g) as a catalyst in the presence of thiophene solution
(3 ml). Aftcr uptake of H; (1 cquivalent), the catalyst was filtcred off and the filtrate



50f conmpound 33 (dia B, 13% np=119C). b. Preparation of

erounds 34 and 35 Corrpound 34 (dia A) Conpound 34a

RO 20049827 3se) Conmpound 34b (A |; (E)-2- but eREHERIR7063319

salt) Conpound 34c (A2; free bé%—e) Conpound 34d (A2;
(E)-2-butenedioie salt) Conmpound 35 (dia B) Conpound 35a
(B1; free base) Conpound 356 (B2; free base) Corrpound 35¢
gglzu g%‘?ﬁlp‘i)rﬁg reergsll degwa_glgllgtst)alhlssB&J tlrom héx&lae ghe resu?% QEectl%ltaM ¢ was
sol {ittgreh O%ﬂn@dﬂ@oiible Ppeteivee smzﬂtezi infp its @napgismas by Ghivatr HF
(8 Bép)mu&dmhnmmﬁ lAmNeluzﬁtecﬂime tr%erd&a& fﬁictnﬁﬂs&%r@&ollea@d fad
fo thes oy %vese eva ora? du VIG(I) t lbég er egla)ég 2;’ ), Yield
é yP e hY Y -"gUCHoT G né Ergﬁégls g@f"(t Fed e
orrﬁrslew%Zéfgomtmwmz 89) (14 g, 0. 042 mot) in TI-IF
(1 0 mM) was added dropwi se at -70 'C. The m xt ure was

Sti prm@ehaddiion 6PfatdrMEdikte ROURd 30A S ' i nt er nedi ate 34
(17.9 g, 0.0553 nol) in THF (10 md_ f70 ' C
The m xture was stirred at -70 or ur \ 5poured
out into H20 and extracted with Et0Ac. The organic |ayer

was washed with saturated aqueous NaGl.S@l g;“@ggmhgg;aﬁoeq %)
(MyS™M) , f| Itered and the sol vent Waﬁerﬁaaa@oo@st@ gigurdld® at +)

reS|due chr

T Py s R Bk Yy R o SR D AR LR Y B0
desewaststiered ansreflyred dorddiol dhea dheamettipm ariwicwess oakeds The
eva g@&@ttﬁéiwasﬁfﬁeérad of® arl Wis (A WH, AT HehhiRtuds wak A¥0aliz . V&tlga

f
1By St ot B e i I EE AR Rs PR B =
70/ 80¢d0MRSw). B o6.a8Y theFolyerftvae evapartodel wld d6-P eofed and
theilﬁ@hﬂ@[ﬂ{temyga aporated. Yielding- 1 45 g of conpound
34a (fraction 1; free base; A enantionmer) and 1.5 g of
conpound 34c (fraction 2; free base; A2 enantioner).
Co mbatermoeddare 30avss picharedetcoidirty 10 ﬂ}mrwadmn éramermediatealdt(éd.b),
15 nt guitshtidgfiom ARdmiidi-RO28INaEIE: MEdrthedlid 3 8%1@')“ on of 1
eq of finnaric acid in EtOH 2-propanone. The
2008/ 68272P IEP20 7/ 9%53319 -89- precipitate vvas
fil e Yi el d: 0.802 g of conpound 34b
(fu."'.’i‘;t‘j 70 acid salt of Al enanti onmer). Conpound 34c
diluted with 2-propanone and converted into the /@
(E)-2-butenedioi c acid salt @y addition of 1 qof
fumaric acid in EtOH 2- propa he |pNta
filtered off and dried. Yield™ 0.822]g o conmpound 34d
5(fumaric acid salt of A2 enantionmer. Conpound 35 was
al so puri fied by SFC (Ch| ral pak AD- H Intermediate 31 ( R configuration at *)
: CO2/ CH3OH 2- pr opanoVi sopr opyl am nc  70/i&hdimic02 3 conflewdtion at *)
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Conpeipetndd kpomas otliihtdtred dnd cRtrfofcdpamaniohe! Trandgananayer was

8 0 ”X;?t&%%g vanﬂtfftl ] Edﬁ‘g‘?’”% %g@hg#‘ﬁ ol (Eb(g ﬁ?acéﬁgm&@d Yiidf? }é]le%hg%
vvas cthpr. by @rgard¢ kay%m‘cﬁs afrapleed . withi Qi theg Wl@éﬁ%@lﬂﬁ@qg%s aCl
( f usatition, aGdddMeaIOL), GfterBR ale@O §d HE s evaporated. Yield: 0.7 g of

intermediate 31 (38 %; R).




c. Preparation of conmpound 45 and 50 Conpound 50 (dia A)
Conpound 45 (dia B) A m xture of conpound 35 and conpound
3NQWI8pR273- 0. 0005 nol ) in HC (10 m; 3 N sBYUEPHHYAHY
di oxanc (10 m) was stirred fo70-2 hours at 60C. Then the
m xture was 15basified with K2CO8 (10% and extracted
wth CH2Cl12. The organic Iayer was washed with H20, dried
(Ng§g41)me({nlitet3§ (V%? Praegégrg acco glllg\étg ﬂh roce;tiurg?&olﬁgrtm%glate 3]]e(A5 C),
Kr oh@ts%rqmr(gcfr@zcmqrmd@mmwlgwml(ﬂ) 10 un) The desired
fractions were coll ected and the sol vent was evapor at ed.
0.074 g of the residue of the first fraction was
cry&kahple Aéd frow1D|PE The preC|p|tate was 20filtered
offa%q ~ '
m p.
di ast er eoi soner B were col | ectes e
evaporated. Yield: 0.035 g of conpounu 45 (d|a . %o 9 .
WO 2008/ 068272PCT/ EP2007/ 063319 - 90- Bxanple B8 a.
Pr eplér%&)ﬂe(ﬁh@fylm@mﬁb& Aelsaza§ oy 2.3 7 The@onp bydrdbraidedil @) E)AS
oI PRk 37741§r@4@o 'Otd]'llr&mlﬂdnd'K%@@E pRyY gmo@%{o%@ermeed in
S

g oL EAN T S R R S R

c ooSelmcqontty, tmienﬂ@ilﬂe 20 16t. &6 gedd04BeméB was added and the reaction
( 6- bramR-wis Hx&doP B RAROM! bt Hiydnlic, ¢ OTRLE XA HPHilnagIn and

O R e T A G LY

2 hdesirsd &actmﬁﬁw ei€.colfdveed and1thersnlﬁd1t atae cB3HOAIG2Ygld: 0.10@ IO
Mol Jne¥@feddild g8 (@roppykse as a solution in THFE (3.91 ni;
dry) and the reactlon m xture was stirred for 3 hours at
-70 C. Then water was added to the m xture at -70 C
(qu%gggbggb foll owed by the addition of EtOAc. The

separated and the organlc | ayer 10mas mashed

mnthlhﬂﬂﬁé;_ﬂiLEmﬂﬁmgSQ_4 a ous) filg
sol vent was evaporated. The r due _was pur | f ash
chr omat ography (cluent: DCM MeOGH 50/ es re

fractions were collected and the SDIvent mas evapor at ed,

1yief ?z@ 20(Pﬁ§r§r1r9ﬁ9§1) E'aem%mgﬂgzjz of H%Fén ?&i’r%ﬂ%gﬁde% 2T g,

resi e Wwas supe

chr 8R8ESgralpid lﬁéﬁb)( ¢oft IS pab e mlzed 10 Qg N¢R 00 mi) and
(el thermﬁlxﬂJEfg\K adiigad for COR (e 6 Hhihab- Ivihtly1Q - [Enfmone (0.14 g, 0.00071

i's OH{O %gaeg‘%%% ﬁlg gagg,\on 111:ﬁx@tﬁle %s re@lw?egl?at g%oé f&qmg{ﬂ“@ dTh%g the

(dla %_ conpou was obt ai ne
b. BreParat fF’@HV?Slbe driionsas thegrodyet W purlﬁed by flash
0  chromatography (eluent: CH,Cl,/MeOH started at 20/1 and product at 10/1). The

desired fractions were collected and the solvent was evaporated. Yield: 0.24 g of

|y

intermediate 36 (quantitative yield).



Compound 48 (dia A) Compound 49 (Ma B) WO

2008/ 068272PCT/ EP2007/ 063319 -91- Lithium

dNESBEYEPYRani ne (2.0 M sol ution in THEt hept aReYERHIAP3319
m, 0.00082 nmol) was dissolved7l-n TI1F (2.75 nl; dry) and
the solution was cooled down to -70 C. Then 6-

br ono- 2- met hoxy- 3- (phenyl net hyl ) - qui nol i ne [ 654655- 69- 3]
(in ernqdl te conmpound 3 of WD 2004/011436) (0.22 g,

0.0 ) was added dropwi sc as a solution in THF 5
( 2. @Preylaratidn ¢ intenjedidte 37 eact i on mi xt url® was stirred for 2

hours at -70 C. Internediate 36 (0.
added dropwi sc as a solution in/THF (2.07 nm) and the

m xture was stirred for 3 ho at -70 C. Then water was
added to the mxture at -70 OC (/gaenchi ng), followed by
thc addition of Et0Ac. The | ayet WET R separated and thc
organi c |l ayer was washed with brrT Q\ ied (MySO4,
anhydrous), filtered and the 10sol vE was evapor at ed,

yi eAdiohgjo® o P4 Brognoaifaphtalener{dxitdilize0.62 mdi)an AHAND oi)avaB slowily s
res h&&é@ 1M (6.983 @et)roznuﬁd U‘ Acaddt&yw 19 izlm tﬁéf}é&ﬂ&{ RN@P s

Lok OITER kb T Hemh Sl MO N Rl g aspation

§ol vERbromaspestrapd chibadk (Msad; 6:02DmoH2n gHET2cohpbardactgn

gd| ﬁmgﬁre%g |b%ﬁ&§?r %g&frbo ﬁl%g?@%@@ gg%g GAd Rald) and]n'éut@ié&mwﬁh B9
QN S SRR TS S Mo RO p retedit
endGycrt iwehi drivd @ivirops Op whdili savdnl wadcwapdraiof tiH dByndssMIThe crude
SO'H&H&H“hQm@ﬁgmﬂ&ﬂhéﬁﬁﬁampmggg%%nﬂgh%sﬂﬁée@h@%hymﬁﬁd?gm 3

0
lé bESﬁB' “ﬁ@?ﬁ%&@cg‘?bhenylnethyB-qU|noI|ne (i nternedi ate
compound 3 (Ex. A3) of W2004/011436)(0.817 g, 0.00249
ol b-1i Prep@dtion|ofF intdrdreddate 3ry) at - 78C undcr ch?Egggphere.
Q

24" g, 0.00069 nol) was

The m xture was stirred for s at -78 n
internmediate 38 (0.4 g, 0.00 was added! dropw se
as a solution in TI-IF (5nt; y he“reacti on

m xture was stirred for 0.5 hours at 70 'C. Then H20 was
added (quenching) at -70 *C, followed by CH2Cl12. The

| ayers were separated and the organic |ayer was dried
(MySO4), filtered and the sol vent wd@ﬂgﬁéVé§6$%Wed The

r es IAGHENEST idkdrhielRte m(lfg @Sdos Qﬂlﬂp Qﬂbﬂ@fﬁﬁﬁlﬁln@\’?;ro%hlbhﬁ@(OQ

ot £op BOEE LRt P oA T 27 SR 08 Fap T B o 15 mi was
Di f fadluaeit fop2ddeets. ffhamapmmw@rre wap kpaed wdroamdempgsature and the

|sol y(tﬁfﬂilt NaSs Wﬁvﬁl&@éﬁtbﬁdtlmd-r@&hlted fv%ﬁfUHQOlz( no S8ic mlon was
crysta r ol.eum e er

cont %aa?ﬂlatf‘égg SRR i VBB OTS Robbg RS oy cpsies
9) g@liel@m}tsh@ﬂaﬂlq/ﬁte@/ﬂwbﬁmﬁt D368 tgi N0, 0410 The desskd Grosymmmdre
39( &tluec@ad@g tlge SMenl RG1s 2vh ofrlt&PtYLQlﬁ 09 51%@ igtbri@Bate 38 (72 %;
Crys e r

CESAL 13S R Eﬁ%fa#p?lgexg Ssopidin B Pt arme 8%%%%1&&“1“11

241 #wdnd®lcdge of the skilled person.)




Compound 41 (dia B) Coul pound 42 (dia A) A m xture of
internmedi ate 39 (0.204 g; 0.00035 nol) and azeti di ne

(O B%468279 0013 nol) was heated at 50 'V for POBEROpHI0EY?
The crude product was purified’by col umm 10chr omat ogr aphy
over silica gel (Et20/petroleumether/Et3N 4/2/0.1) and
was then further purified by colum chromat ography over

Kr op®asPlepdriida Gl 24t M@+ 95/ 5/ 0. 5) . a.desired
f_racti ons were collected and t_he sol ve

compound 41 (dia B; 13%9. b. JPrep ratl onl ofPficonpoungds 65
and 66 Conpound 65 (dia A) CgnpdUndy66 d| g 157
m xture of internediate 39 (0. 082 &l 0
N, Ar- di mety1-1, 2- et hanedi ani ne (0.3 ,¢0.
heated at 65 C for 20 m nutes. The crudeCiyr oTusL=
di ssolved in CH2CA 2, washed with T-120 and was then
puri fied by col unn chr omat ogr apduyedoy @8 (nsitld «f diasggebisomers)

( pey fplL AU @CS aOZ @M soRHIR %g'yﬁmht:é{aneg WO 1M\pm01)
2008/ 068272 PZOO 063319 -93- product was

pur Vet %awwdé%ﬂ 0 Aol He oY ‘a@ma&hlg}et rer3- mhs%@Ftlhyl) “quinoline
( Cligfeird&idvenbipohd 3 IFLOABR) 86WE)20048) 114360 d@ gj ¢.&M 03 mol) in THF
f

r ar%fnp '2a§y)\ﬁ@rﬁ; é%&e@%%gmg@% ! Ae ﬁgitglg% ﬁ@ﬂ%ﬁh&g at -

Yi

' ﬁﬁ%&dﬁe@ “ttﬁti‘%le%(i)gg 8%3; He 0590868 BPlg A di@% Hroafvlse éh%)%ﬂh‘fa’n
60 in TIIB (MmUY [eh)GOd theiredctisremxnaé aat @iredifedi vuests70 Bhddgn A0
0 nolp Sl (L ERERET 56 ey %@Agsﬂl@q%%rﬂg%%aepmgm
and thsorsaisi lyyer wat %%ylsla@ witp gringsand drigd 6 85@) rfgicyediand dhas
was waetvaparedd f e résiducway parificits ffagiachromitoghapliyusver sib gel

? 0 ok p%ﬂoggmfe@%%%ﬁ Pa*l'ﬁler &sﬁ%g??w#% IRPRE £adNBS sqlve ly ent was

organi c so
was SHoerEdof ktde 82ty qf intgryerhate 48 tRixtye H%awwi%terwé%
purified by chromatography over silica gel (from
petroleun1ether/Et0Ac 4.5/0.5 to petrol eum

et hEkImIOAR/ Et 3N 4. 5/ 0.5/0.025). The desired fractions

ver ¢ iold&eh 68inaRd.difle 50! vent was cvaposatcd. Vicld: 22
ng of compound 60 (m xture of diastercq :

Br

Intermediate 39 (mixture of diastercoisomers)
THF (2 ml) and 5-bromo-1-phenyl-1-pentanone (0.100 g, 0.00042 mol) were added to
|5  the anhydrous cerium chloride at room tempceraturc. The white suspension was stirred
until a gel-like mixture was formed. 6-bromo-2-methoxy-3-(phenylmethyl)-quinoline
(intermediate compound 3 (Ex. A3) of W02004/011436) (0.20 g, 0.00063 mol) was
dissolved in 5 ml of THF and the reaction mixture was cooled to -78 °C. Subsequently
lithium diisopropylamine (0.3 ml of a 2.0 M solution in THF/heptanes; 0.00063 mol)
20 was added. After stirring for half an hour at -78 °C, the first solution of ketone with
cerium chloride was slowly added and the reaction mixture was stirred at -78°C for 15



15Exanple B1 1 a. Preparation of conmpound 47 Conpound
47 (di a B¥ Conpound 47a (dia A) nBuLi (4.2 mM of a 1.6 M
sHAUPHM317A hexanes; 0.0067 nol) was added at PCHBREWP6319
sol uti on of dllsopropyl am ne (@B-94 m, 0.0067 nol) in THF
m ) under N7 flow. The m xture was stirred at -20C for 30
m nutes. A solution of 6-brono- 2 met hoxy 3-

h I I d, 3
G D b, SR DR b DA R TR B ROTPAMAG & it g gna
was ctdisd vamdpiCde The orgroic lger W%drmmz%) Jteradgpnd the bW

200%968215&8%L EIHZQGﬂe@ﬁS%IJe‘Pde%m&é | nt@Ghediate 789 C(hRturé of
hou A sol erne nmol) in THF

g7 rdaitere 1sorne (sj)qtgat was us/ed agsuchyd %hﬁ]ne tr%aec’tl%élfe Rtirred at

70C for 1 hour, poured out |nto 1120 and extracted wth

Et OAc. Th rgani c | ayer was washed with saturated
aquﬁéﬂ%‘iﬁéﬁ solution, dried (MySO4), filtered and the

sol yaépavidion v apemediad 40 The r due was 5purifi by
col utm chr omat ogr apy over Kr g (eI uent'
CH2C17./ CH3OH NHACH 98/ 2/ 0.1 ™09 B and

then over Sunfirc G 18 (5 pm 19x10mﬂ with a flowrate
of 20 mMImn. Two nobil e phases (n®bile phase A: 100%

met haadlealedrobiskie aphasee dB: 5-3K16ro%h-FiRaiNLL - patanshel 1. by, dI.0@e mol),

gg{ P%ﬁ}gcgog %ﬁ%{ggﬁcg ré,?ﬁ &ﬁrrgolzmc{e%()tasgllﬁpca&{oﬁ%g (ZP p%) 1‘8@(’8—; EN
g of 15100 aep st %vla]th Pt |Cowdwa8d'ﬂea nayred iyt lomféngarﬁifextracted
1oomaau NCHAT,. (The @egan@nladér WhisawBhed BX@NAtEated aquebliseNaCiatoh@dn,

t Qi r
o SRR B sS04 8 RLGERLRTT
THF?ﬁept anes; 0.0026npl) was slowy added to a sol ution
of 6-brono- 2- net hoxy- 3- (phenyl net hyl ) - qui nol i ne 15
(internmedi ate conpound 3 (Ex. A3) of W2004/011436)
(0. EXgupl@AOD20 nol| in THE (6 nil; dry) at -78C under Ar

at nosphere, The m xture wasgstirred for 2 hours at -78 C
The#-liraresstiopal piemadiae dl 63 gO Il was added
dropwi se as a solution in THF /I t he

reaction mxture was stirred for 3 Ilnours a 0 C. Then
1-170 was added (quenching) at -70 C, follo

lg-he4 o%{)lﬁen\éé% HO% 0%0%%8 ?(p%b(v § wg? o({d?d'ﬁ E]IO\% ly a?gﬁ }(])anﬁ%lutlon
s oI O%ﬁbrqm@e@vmn%@é& mm)em Eed @0ahs %Eﬂzfﬂ%lmt)y The ash
Z ;1 r1 aieti@ a8 Piivye dai &fonSlefnb@ﬁtug@for ( ﬁ&lr, H:;Io fvwegadea I OHB fe&Yigitatco
r e £ol C e
lva% {T p ered:j i wa%ﬁie 1ﬂlg[£|7a rleg gﬁ reql WQ@ r% Eﬁlh@@d ffoan

eévapor a cr t
o 2éle@yb¢th@oﬁb@m@p%e vas Ptsee fédltsifdft?ﬁaY}fel%ridO giohingermpdiage
2y el hoyr3sn) ind).. 194\ 2008/ 068272PCTLEP2007/ 063319 - 95- b.
Preparati on of conpounds 61 and 62

b. Preparation of intermediate 42 Br
=
N Cl Cl

POCI; (192.6 ml) was added slowly at 5°C to DMF (35.4 ml). Intermediate 41
(prepared according to Al1.a) (0.296 mol) was added. The mixture was stirred at 80°C

for 12 hours, poured out slowly on ice and extracted with CH,Cl,. The organic layer
25  was separated, dried (MgSQ,), filtered and the solvent was evaporated. The product
was used without further purification. Yield: 150 g of intermediate 42 .



Conpound 61 (dia A) Compound 62 (dia 13) A m xturo of
gﬁfund 58(1.61 g, 0.0025 nol),
OH8K2 N- di et hyl - et hanami ne hydr ochl or i dBC/EPAYAY3319
0.0033 mop, Eb.N (1.05 nl, 0.00%6 nol), KI (0.42 g,

0. 0025 nol) and NAN—tributyl-l-butanantniuntchloride
(0.161 g) in CH3CN (10 mM) was heated for 20 hours at 80
"C. Then the m xture was cooled to roomtenperature and
t he Ssolvent was evaporated glhe orOouct was purified by

hrrepsiat 2 2C1L2 CH3OH from
20/ 1 till 4/1) Then the pr oduct. e er~purified
over Kromasi | (eluent: C}QCEZIC}{J]HWNHitH 90/f6/1) I wo
fractions were collected and the sol vent‘Haas evaporated

Yi eladnixBe @fgnetm@mmmr(ﬁreﬁalred gHcardivg td A§YD) @mm%?omig (2f;0Na

co nd arat

nEcgﬁho 3%%%&1 O%G&%Wp@nd Cé“P g)%] ((35(5 A\;)&b éotrred and de%ec& for 1 15
B) oIthmeslr% vagpayredeup@oige pisl gxtragier il QH@Q lmameng@ec
§0. %Zﬁvas(éq%@eﬂt&i Eﬁgta (M%s(ﬁ) Filt@ﬁ:@ lad@ghc sélvév Qlas (vh@oraibli. THOEn
por {6 98 9 yRsmiRd o P QAR LUER, Pt i g uene
r eaeYdlowxang S HeCirH0dd: 31-7¢ pomThe mprerfeciione weor coljgeterandghe
The s edny 688 cvapsraRY APRY Rbigch W trishfliiel adClicthasthRE THe ed

and P RRBRD YA PSRRI (e CLd) CLaoL T G Sb) %O)pl( %

1fwo 16¢°&et i ons were col | ected and the solvent was
2008/ 068272PCTLEP2007/ 063319 -96- evapor at ed. Yleld 60
nmg of ¢ nd 56 (dia A 9.84) and 53 ng of conpound 57
'§§?4ggggg@. d. Preparation of conpounds 63 and 64, .
P nprddindhound 64 (di a ’3) Cbnpound 58 7
o MN CH3
Then

(1.13 g, 0. 0018 nol ) and 1-nethy
m . 0.0035 5npl) were dissol ved -011 (18 m )|
NaBl i CN (0.17 g, 0.0027 nol | added sl oWy CH:

t t dit y t
el s P S BUe P GoN B dl e 62 The
sol womthyke 2-etapdinainred2.815d0.0 hiemph emmccmg 3pgr 0.01 %o hjn DMF
151 agly £y wnatrearaamw (o%ﬂ)ﬁlrg/% at ﬁ@é&@@lfflnd Qe %ﬂem and

{/\gte ngg\o/r?itge p Ve e)P chgse )égé‘i: 8ror%c?tlogrg]pity over blllCd gel
(CH,CI,/CH;OH 30/1). Yield: 0 40 g of 1ntermedlate 47 (27 %).

Example A3
a. Preparation of intermediate 50 O (‘j
N—_CH3

e N

20  Intermediate 50 was prepared according the procedure described for intermediate 21

(Example A4.d-1) but starting from 6-chloro-1-(2-naphthalenyl)-1-hexanone (prepared
according to the procedures of W02007/000435) instead of intermediate 20, and
hexahydro-1 methyl-1,4-diazepine. Yield: 3.5 g of intermediate 50 (55 %).



| Orate of 20 m/mn. Two nobil e phases (nobile phase A
100 % acetonitrile; nobile phase B: 100 % 63Nl anmoni um
hft BEEY8LAr bonate pHE 10.2 (in ultra purc waPePFPaReyessto
enpl oyed to run a gradient cond-tion from95 %A 5 Bto
100 % A in 14 mnutes, and reequilibrated with initial
conditions for 6 mnutes. Two fractions were coll ected
andBtpe soI.ve[ﬁ s, evaporated. Yield: 34 ng of conpound
U

63 Lo g G TR OMPOB g of conpound 64 (dia B, 7.4
2/ | Exampl |l e 313 a. Preparation of conmpound 51

Compepti@nof(cgingoynd)l ang® 2008/ 068272PCTLEP2007/ 063319

-97- Lithiu sopropylamne (0.91 m of a 2.0 NI
solution in hept anes; 0.0018nol) was slowy added to
a sol ution of Yo- p)%orm- 2- metihoxy- 3- (phenyl net hyl ) - qui no |
i new(i pterrediat e _sonpound 3 iEx. A3) of W2004/011436)
FY4.5 n; dry) at -78C under Ar
et ‘ re wasnstirred for 2 hours at -78
5C. Then inter! o@ 47(0.40 g, 0.0015 nol) was added
dropwi se as a sélution in THF (4.5 m; dry) and the

rcacti on rri& e S tirred for 3 hours at -70 C. Then
H20 was add%@%qﬁéﬁ@@ng) at -70 C, foll owed by EtOAc.

e A B R R e o SOA R AP Pt BT e Sy e

sol venmixvas otnggrorediacdt (011062 ned)i add OIRES (F.0005 tmaduiniINE @ ind).

§1 aghe M QERLE Qﬁ%ﬁ@r&ﬁﬁ@mﬁérhﬂu&afogﬁ hokts. %‘éﬁ%%%qﬂe mixture
VEEt'ed

50/ 1) and then, Qv omasi |  (CH2C12/ )

20/ 107 Ty BESD pe 5: he P%E@f“i%‘"‘&? W@%asg (?E'deme

sol V@m‘atedvaweemmﬁlabkadon,ﬁﬁ_ed MO, Heterbd sihd the sél!vant“iasn: 23
mp %apﬁﬁ{gﬂQF%QeéMa% c@staﬂlz@d Bdm d%’ﬂlﬂﬁseﬁﬁle. RaE ﬁxtekigfgaté’tvas ﬁlite&rled

54 55 d 54 “A) Co 55 (d
By TG A dhicd XToK 4T3 e Sl MBI A G A herancs: 0. 01

pol) was added at -20C to a solution of diisopropylam nc
?2.4 nil: 0.01 mO in .11-11-." (10 m ) under N2 fl ow.

Thleompbt _ hlﬁ(f?z Vas pl%arédz &@oﬁng-ta %e@a&@Em&Qoms {&E&F&nﬁ, but staring
SO iaqn of Q-br - 2-. OXy- 3- . enyl. - ine
(iR me B B T vl AR e R e
g, 0.0004 tompéynd h(1THE di21B).n ) was added dropwi se at -70
C. The m xture was 20stirred at -70C for 1 hour. A
solution of internediate 50(1.8 g, 0.0054 nol) in THF HO
1?1)Ea added at -70 "C. The nmixture was stirred at -70 C
or ﬁfgﬁ%@gof%%rggldut into H20 and extracted with EtOAe.
The 0Py ayerivas washed with brine, dried (MgSO4),
filtered arg e sol vent was gvaporated. The residue was
purified b g1 urm chr omatogr §phy over silica gel
(CH2C12/ CH3011 @4/ 6; 15-@AO0pny . ~dhen, purification 25 was
clarriFed 6 Sy 18 colum from Waters (5 pmil9
) W owrate of 20 mMimn. Two nobile
phasé phase A: 100 % acetonitrile; nobile phase
ol um hydr ogen carbonate pH=8 (in ultra

pure
Compound 3 (dia A)

A mixture of intermediate 8 (0.0001 mol), acetyl chloride (0.0001 mol) and EtsN
(0.0001 mol) in DCM (3 ml) was stirred at room temperature for 18 hours. H,O was
added. The mixture was extracted with CH>Cl,. The organic layer was washed with

saturated aqueous NaCl solution, dried (MgSQ.), filtered and the solvent was



WD 2008/ 068272PCTLEP2007/ 063319 -98- water) were enpl oyed
to run a gradient condition from90 %A, 10 % B to 100 %
ANRY9¥8hut es, and reequilibrated with initPg/EP2007/063319
conditions for 6 mnutes. Two-fé-acti ons were coll ected
and the solvent was evaporated rill dryness. Then 0.47 g
of residue fron1fraction 1 was crystallized from

tzop;/lo ?I% e@e’gh;rrgs%dtg ( %vg%pelgl 1e§ }fr Icélknenrlﬁ of tfog%iqu gvrelﬁ selglca5
r esgeluglugnt gphl é@HﬂHﬂ OHAR 202 i/ &P J5T am)-i Thedurerfeations
DI Phercldafedaddasmtl P @ivenWas ebigotfsed ichd:f0.08B @ ot cbtPound 34d v;
0.1 9 of conpound 55 (dia B; 7 % . Exanple Bl15
Prepar tion of conmpounds 46 and 59 Conpound 46 (dia B)
Eonmpound 59 (m xture of diastereoisonmers) 10 At 0 C
3-chl or o- benzenecar boperoxoic acid (0.54 g, 3.11 nmo O
was FaghagedB8o i nternmediate 52 (0.5 g, 0.78 nmol) in CH2C12
(9. 8.Prepadiion BT xénifoandv@andsi rred at 0 C for 30 m nutes and
t hen overni ght-at, room tenperature. The m xture was
diluted with (q.s.). The separated organic |ayer was
dried over MyS&, filteredgnd the sol vent was
evapQr ated. The crf oe prod%ct was purified by
chr omag oV tTice 1 5- 1540 pm 30 g;

2" AOHfr /5/0.5 UJQSWHO 7to
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evaporated. The residue was purified by flash chromatography (eluent: DCM/CH;OH
50:1). The desired fractions were collected and the solvent was evaporated. The crude
residue (mixture of diastereoisomers) was purified into the diastercoisomers by column
chromatography (normal phase, Kromasil Si 10 um, eluent: CH,Cl,/CH:OH/NH4OH :
20 95/5/0.5). The desired fractions were collected and the solvent was evaporated. Yield :
0.025g of Compound 4 (dia A, 2.6%) and 0.023g of compound 5 (dia B, 2.5%).
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15 Fraction 2 was crystallized from DIPE. The precipitate was filtered off and dried.
Yield: 0.195 g of compound 11 (5 %) (m.p.: 164 °C; dia B).
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¢. Preparation of compound 12 and 13

Compound 12 (dia A)
Compound 13 (dia B)

nBuLi (0.0033 mol, 2.1 ml of a 1.6 M solution in hexane) was added dropwise at —20
°C to a solution of diisopropylamine (0.0033 mol) in THF (5 ml) under N; flow. The
mixture was stirred for 20 minutes, then cooled to —70 °C. A solution of 6-bromo-2-

methoxy-3-(phenylmethyl)-quinoline (intermediate compound 3 (Ex. A3) of
5 WO02004/011436) (0.0027 mol) in THF (9 ml) was added. The mixture was stirred at

=70 °C for 90 minutes. A solution of intermediate 13 (0.0033 mol) in THF (12 ml)
was added. The mixture was stirred at —70 °C for 90 minutes, then poured out on ice at
—30 °C. The organic layer was separated, dried (MgSOy,), filtered and the solvent was
evaporated. The residue was purified by column chromatography over silica gel

10 (eluent: CH,Cl,/CH;0OH/NH4OH 95/5/0.1; 15-40 um). Two fractions were collected
and the solvent was cvaporated. Yicld: 0.16 g of fraction | and 0.1 g fraction 2.
Fraction 2 was purified by Super Critical Fluid chromatography (eluent:
CO,/CH;0H/isopropylamine 88/12/0.5). The pure fractions were collected and the
solvent was evaporated. The residue was crystallized from DIPE. The precipitate was

15 filtered off and dried. Yield: 0.145 g of compound 12 (7.6 %; dia A) and 0.057 g of
compound 13 (3.1 %; dia B).
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d. Preparation of compound 14 and 15

Compound 14 (dia A)
Compound 15 (dia B)

Compound 14 and compound 15 were prepared according to the procedure for
compound 12 and 13 (B3.c), but starting from intermediate 15. The work-up
procedure was different, namely after the column chromatography over silica gel, only
| fraction was obtained and this fraction was further purified over a Sunfire™ C18
column from Waters (5 um19 x 150 mm) with a flow rate of 20 ml/min. Two mobile
phases (mobile phase A: 100 % acetonitrile: mobile phase B: 100 % 63mM ammonium
hydrogen carbonate pH=8 (in ultra pure water) were employed to run a gradient
condition from 90 % A, 10 % B to 100 % A in 14 minutes, and reequilibrated with
initial conditions for 6 minutes. Two fractions were collected and the solvent was
evaporated. Both residues were crystallized from DIPE. The precipitates were filtered
off and dried. Yield: 0.139 g of compound 14 (6.6 %). Yield: 0.06 g of compound 15
(2.9 %).
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¢. Preparation of compound 16 and 17

Compound 16 (dia A)
Compound 17 (dia B)

nBuLi (0.0024 mol, 1.54 ml of a 1.6 M solution in hexane) was added dropwise at
—20 °C to a solution of diisopropylamine (0.0024 mol) in THF (4.8 ml) under N, flow.

The mixture was stirred for 20 minutes, then cooled to —70 °C. A solution of

6-bromo-2-methoxy-3-(phenylmethyl)-quinoline (intermediate compound 3 (Ex. A3) of
W02004/011436) (0.002 mol) in THF (6.8 ml) was added. The mixture was stirred at
=70 °C for 90 minutes. A solution of intermediate 18 (0.0024 mol) in THF (10 ml)
was added. The mixture was stirred for 90 minutes, brought to —20 °C, poured out into
H,O and cxtracted with EtOAc. The organic laycr was washcd with saturatcd aqucous
NaCl solution, dried (MgSQy), filtered and the solvent was evaporated. The residue was
purified by column chromatography over silica gel (eluent: CH,Cl,/CH;OH/NH4OH
95/5/0.1; 15-40 um). The pure fractions were collected and the solvent was evaporated.
The residue (0.473 g; mixture of diastereoisomers) was further purified with reversed
phase chromatography on a Sunfire™ C18 column from Waters (5 um19 x 150 mm)
with a flow rate of 20 ml/min. Two mobile phases (mobile phase A: 100 % methanol;
mobile phase B: 100 % 63mM ammonium hydrogen carbonate pH=8 (in ultra pure
water)) were employed to run a gradient condition from 90 % A, 10 % B to 100 % A in
14 minutes, and reequilibrated with initial conditions for 6 minutes. Three fractions
werce collected and the solvent was cvaporated. Yicld: 0.134 g of compound 16 (8.9 %;
fraction I; dia A) and 0.1 g of compound 17 (6.6 %; fraction 3; dia B).
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Preparation of compound 6, 7. 8 and 9

Compound 6 (D)
Compound 7 (C)
Compound 8 (A)
Compound 9 (B)

Lithium diisopropylamine ([4111-54-0]) (3.03 ml of a 2.0 M solution in THF/heptanes;
0.00607 mol) was dissolved in THF (20.24 ml; dry) and cooled to -70 °C. 6-Bromo-2-
methoxy-3-(phenylmethyl)-quinoline (intermediate compound 3 (Ex. A3) of
W02004/011436) (1.66 g, 0.00506 mol) was added dropwise as a solution in THF
(15.18 ml; dry) and the mixture was stirred for 2 hours at -70 °C. Then intermediate
10 (1.50 g, 0.00506 mol) was added dropwise as a solution in THF (15.18 ml; dry) and
the reaction mixture was stirred for 3 hours at -70 °C. Then H,O was added
(quenching) at -70 °C, followed by EtOAc. The layers were separated and the organic
layer was washed with brine, dried (MgSQy,), filtered and the solvent was evaporated to
give a ycllow oil. The residuc was purificd by flash chromatography. The desired
fractions were collected and the solvent was evaporated. Yield: 0.41 g crude residue
(mixture of diastereoisomers). Part of this mixture of diastercoisomers was separated
into its cnantiomers by supcreritical fluid chromatography (SFC) over a Chiralpak AD-
H column (20 x 250 mm) (eluent gradient: CO»/(2-propanol with 0.1 %
isopropylamine) from 90/10 to 60/40 in 18.75 minutes, 60/40 was hold for 4.5 minutes;
flow 50 ml/min; column heater at 40 °C; nozzle pressure: 100 bar). The 4 product
fractions were collected and the solvent was evaporated. Yield: 0.053 g of compound 8
(A; 1" fraction), 0.051 g of compound 9 (B, 2™ fraction), 0.077 g of compound 7 (C,
31 fraction) and 0.082 g of compound 6 (D, 4™ fraction).
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Example B5
a. Preparation of compound 20, 21, 22 and 23

Compound 20 (dia A)
Compound 21 (dia B)
Compound 22 (B1)
Compound 23 (B2)

nBulLi (0.00465 mol, 2.9 ml of a 1.6 M solution in hexane) was added dropwise at
—20 °C to a solution of diisopropylamine (0.00465 mol) in THF (10 ml) under N, flow.
The mixture was stirred at —20 °C for 20 minutes, then cooled to —70 °C. A solution of
5  6-bromo-2-methoxy-3-(phenylmethyl)-quinoline (intermediate compound 3 (Ex. A3) of

W02004/011436) (0.00388 mol) in THF (13 ml) was added. The mixture was stirred at
70 °C for 1 hour. A solution of intermediate 21 (0.00427 mol) in THF (17 ml) was
added. The mixturc was stirred at —70 °C for 2 hours, then water was added. The
mixture was extracted with EtOAc. The organic layer was separated, washed with

10 brine, dried over MgSOy, filtered and the solvent was evaporated. The residue (3.3 g)
was purified by column chromatography over silica gel (eluent:
CH,C1/CH;OH/NH4OH 96/4/0.1; 15-40 um). Two fractions were collected and the
solvent was evaporated. Yield: 0.45 g of compound 20 (dia A, 16 %, fraction 1) and
0.7 g of compound 21 (dia B, 25 %, fraction 2). To obtain the corresponding

15  enantiomers, diastereoisomer B was purified by chiral chromatography (Super Critical
Fluid chromatography) over silica gel (chiralpack AD-H, CO,/MeOH: 65/35). Two
fractions were collected and the solvent was evaporated. The residue of fraction 1 was
crystallized from DIPE. The precipitatc was filtcred off and dricd. Yicld: 0.13 g of
compound 22 (5 %, enantiomer B1, m.p.: 171 °C). The residue of fraction 2 was

20  crystallized from DIPE. The precipitate was filtered off and dried. Yield: 0.08 g of
compound 23 (3 %, cnantiomcr B2, m.p.: 156 °C).
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b. Preparation of compound 18 and 19

Compound 18 (dia A)
Compound 19 (dia B)

A mixture of compound 20 (0.0006 mol), ammonium formate (0.0031 mol) and Pd/C
10 % (0.45 g) in CH:OH (10 ml) was stirred and refluxed for 2 hours, then cooled to
room temperature and filtered over Celite. The Celite was washed with CH,Cl,. HO
was added. The organic layer was washed with H,O and with saturated aqueous NaCl
solution, dried (MgSQ.), filtered and the solvent was evaporated. The residue (0.16 g)
was purified by column chromatography over Kromasil (eluent:
CH,Cl,/CH;OH/NH4OH 90/10/1 to 78/22/2.2; 5 yum). The pure fractions were collected
and the solvent was evaporated. Yield: 0.085 g of compound 18 (25 %, dia A).

Compound 19 was prepared according to the procedure of compound 18 (B5.b), but
starting from intermediate 21. Yield: 53 % (dia B)

¢. Preparation of compound 24 and 25

Compound 24 (dia A)
Compound 25 (dia B)

N-(1-Methylethyl)-2-propanamine lithium salt (1.26 ml of a 2.0 M solution in
THF/heptane; 0.0025 mol) was dissolved in THF (8 ml; dry) and cooled to -70 °C.
6-Bromo-2-methoxy-3-(phenylmethyl)-quinoline (intermediate compound 3 (Ex. A3)
of W02004/011436) (0.636 g, 0.0019 mol) was added dropwise as a solution in THF (6
ml; dry) and the mixture was stirred for 2 hours at -70 °C. Then intermediate 24

(0.8 g, 0.0019 mol) was added dropwise as a solution in THF (6 ml) and the reaction
mixture was stirred for 3 hours at -70 °C. Then H,0O was added (quenching) at -70 °C,
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followed by EtOAc. The layers were separated and the organic layer was washed with
brine (2x10 ml), dried (MgSQy,), filtered and the solvent was evaporated. The residue
was purified by flash chromatography (eluent: CH,Cl,/CH3;OH from 50/1 to 40/1 to
30/1 to 20/1 to 10/1). The desired fractions were collected and the solvent was
evaporated. The residue was dried (vacuum, room temperature). Yield: 0.244 g of a
pale green product (17 %). The product was crystallized from diethyl ether and dried
(vacuum, room temperature). Yield: 0.142 g of the mixture of diastercoisomers (10 %).
This product was scparatcd by column chromatography (normal phasc, Kromasil Si 10
pm, eluent CH,Cl,/MeOH/NH4OH : 95/5/0.5). Fractions were crystallized from DIPE.
Yield : 0.030g of Compound 24 (dia A, foam, 2.1%) and 0.055g of compound 25 (dia
B, mp=137°C, 3.9%).

d. Preparation of compound 26 and 27

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

Lithium diisopropylaminc (0.74 ml of a 2.0 M solution in THF/hcptanc; 0.00149 mol)
was dissolved in THF (4.97 ml; dry) and cooled with an ice-bath at -70 °C.
6-Bromo-2-methoxy-3-(phenylmethyl)-quinoline (intermediate compound 3 (Ex. A3)
of W02004/011436) (0.41 g, 0.00124 mol) was added dropwise as a solution in THF
(3.72 ml; dry) and the mixture was stirred for 2 hours at -70 °C. Then intermediate 25
(0.50 g, 0.00124 mol) was added dropwise as a solution in THF (3.72 ml; dry) and the
reaction mixture was stirred for 3 hours at -70 °C. Then H,O was added (quenching) at
-70 °C, followed by EtOAc. The layers were separated and the organic layer was
washed with brine, dried (MgSQy), filtered and the solvent was evaporated to give a
yellow oil. The residue was purified by flash chromatography (eluent:
n-hexanc/EtOAc). The desired fractions were collected and the solvent was cvaporated.
Yield: 0.081 g of compound 26 (dia A) and 0.040 g of compound 27 (dia B).
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e. Preparation of compound 28 and 29

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

nBuLi (0.0024 mol, 1.53 ml of a 1.6 M solution in hexane) was added dropwise at

—20 °C to a solution of diisopropylamine (0.0024 mol) in THF (5 ml) under N, flow.
The mixture was stirred at —20 °C for 20 minutes, then cooled to —70 °C. A solution of
6-bromo-2-methoxy-3-(phenylmethyl)-quinoline (intermediate compound 3 (Ex. A3) of
W02004/011436) (0.002 mol) in THF (7 ml) was added. The mixture was stirred at
-70 °C for 1 hour. A solution of intermediate 26 (0.0022 mol) in THF (9 ml) was
added at =70 °C. The mixture was stirred at —70 °C for 1 hour. H,O was added. The
mixture was extracted with EtOAc. The organic layer was washed with saturated
aqueous NaCl solution, dried (MgSQO.), filtered and the solvent was evaporated. The
residue was purified by column chromatography over Kromasil (eluent:
CH,Cl,/CH30OH/NH4OH 92/8/0.5; 15-40 pm). Two fractions were collected and the
solvent was evaporated. Yield: 0.25 g of compound 28 (17 %; dia A) and 0.27 g of
compound 29 (19 %; dia B) (m.p.: 177 °C).

f. Preparation of compound 52 and 53

Compound 52 (50/50 dia A/B mixturc)
Compound 53 (dia B)

Lithium diisopropylaminc (1.9 ml of a 2.0 M solution in THF/hcptancs; 0.0028mol)
was slowly added to a solution of 6-bromo-2-methoxy-3-(phenylmethyl)-quinoline
(intermediate compound 3 (Ex. A3) of W02004/011436) (0.94 g, 0.0028 mol) in THF
(8 ml; dry) at =78 °C undcr Ar atmosphcre. The mixturc was stirred for 2 hours at
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-78 °C. Then intermediate 44 (1.04 g, 0.0028 mol) was added dropwise as a solution
i THF (8 ml; dry) and the reaction mixture was stirred for 3 hours at -70 °C. Then
H,0 was added (quenching) at -70 °C, followed by EtOAc. The layers were separated
and the organic layer was washed with brine and dried (MgSO,), filtered and the
solvent was evaporated. The residue was purified by flash chromatography over silica
gel (CH,Cl,/MeOH from 50/1 to 10/1). The desired fractions were collected and the
solvent was evaporated and crystallized from DIPE. Yield: 0,24 g of a mixture of dia A
and dia B. This mixturc was furthcr purificd by column chromatography over Kromasil
(CH,C1,/MeOH/NH4OH 96/4/0.4). The desired fractions were collected and the solvent
was evaporated. Yield : 0.076 g of compound 52 (50/50 dia A/B mixture; 3.8 %) and
0.0.023g of compound 53 (dia B; 1.2 %).

Example B6
a. Preparation of compound 30

Compound 30 (dia A)
Compound 30b (dia B)

nBuLi (0.0019 mol, 1.2 ml of a 1.6 M solution in hexane) was added dropwise at

—20 °C to a solution of diisopropylamine (0.0019 mol) in THF (4 ml) under N, flow.
The mixture was stirred at —20 °C for 20 minutes, then cooled to =70 °C. A solution of
6-bromo-2-methoxy-3-(phenylmethyl)-quinoline (intermediate compound 3 (Ex. A3) of
W02004/011436) (0.0016 mol) in THF (5 ml) was addcd. The mixturc was stirrcd at
—70 °C for 1 hour. A solution of intermediate 32 (0.0017 mol) in THF (8 ml) was
added. The mixture was stirred at —70 °C for 2 hours. H,O was added at —20 °C. The
mixture was extracted with EtOAc. The organic layer was washed with saturated
aqueous NaCl solution, dried (MgSQy), filtered and the solvent was evaporated. The
residue was purified by column chromatography over silica gel (eluent:
CH,Cl1y/CH30OH/NH4OH 94/6/0.2 15-40 um). Two fractions were collected and the
solvent was evaporated. Yield fraction 1: 0.14 g of compound 30 (11 %; dia A) and 0.2
g of the crude compound 30b. This crude compound 30b was crystallized from DIPE.
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Compound 33 (dia B)

nBuLi (3.8 ml, 0.0061 mol) was added dropwise at -20°C to a solution of
diisopropylamine (0.86 ml, 0.0061 mol) in THF (4 ml) under N; flow. The mixture was
stirred at —20 °C for 20 minutes and then cooled to =70 °C. A solution of 6-bromo-2-
methoxy-3-(phenylmethyl)-quinoline (intermediate compound 3 (Ex. A3) of

15 WO02004/011436) (1 g, 0.00305 mol) in THF (5 ml) was added. The mixture was
stirred at —70 °C for | hour and then a solution of intermediate 33 (1.22 g, 0.00396
mol) in THF (5 ml) was added. The mixture was stirred at —70 °C for 90 minutes.

Water was added and the mixturce was cxtracted with EtOAc. The organic laycr was
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0. osptwated agusous NaCl solution, dried (MgSO,), filtered and the solvent was
evaporated. The residue (40 g) was purified by column chromatography over silica gel
(CH,CI,/CH3OH/NH4OH 94/5/1; 15-40 um ). The desired fractions were collected and
the solvent was evaporated. Yield: 5 g of compound 34 (dia A; 17 %), 6.8 g of

20  compound 35 (dia B; 36 %). Compound 34 was purified by SFC (Chiralpak AD-H
:CO,/EtOH/isopropylamine from 70/30/0.3 to 50/50/0.3). Two fractions were collected
and the solvent was evaporated. Yielding: 1.45 g of compound 34a (fraction 1; free
base; Al enantiomer) and 1.5 g of compound 34c (fraction 2; free base; A2
enantiomer). Compound 34a was diluted with 2-propanone and converted into the (E)-

25  2-butenedioic acid salt by addition of | eq of fumaric acid in EtOH/2-propanone. The
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20  filtered off and dried. Yield: 0.043 g of compound 50 (dia A; m.p.: 210 °C; 20 %
yield). Fractions for the diastereoisomer B were collected and the solvent was

evaporated. Yield: 0.035 g of compound 45 (dia B, 10 %).
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Compound 65 (dia A)
Compound 66 (dia B)

15 A mixture of intermediate 39 (0.092 g, 0.00016 mol) and N,N-dimetyl-1,2-
ethanediamine (0.3 ml, 0.00275 mol) was heated at 65 °C for 20 minutes. The crude

product was dissolved in CH,Cl,, washed with H,O and was then purified by column

chromatography over silica gel (petroleum ether/EtOAc 4.5/0.5). Subsequently, the
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product was further purified by column chromatography over Kromasil
(CH,Cl/MeOH/NH4OH 95/5/0.5). The desired fractions were collected and the solvent
was evaporated. Yield: 21 mg of compound 65 (dia A; 22 %) and 20 mg of compound
66 (dia B; 22 %).

¢. Preparation of compound 60

Compound 60 (mixture of diastereoisomers; endo)
A mixture of intermediate 39 (0.15 g, 0.00026 mol), 2-norbornanamine, hydrochloride
(0.083 g, 0.00053 mol) and potassium carbonate (0.16 g, 0.00118 mol) in CH3;CN was
refluxed for 4.5 hours. The reaction mixture was cooled to room temperature and the
solid phase was filtered off and washed with CH,Cl,. The organic solution was
evaporated till dryness. The crude product was purified by chromatography over silica
gel (from petroleum ether/EtOAc 4.5/0.5 to petroleum ether/EtOAc/Et;N
4.5/0.5/0.025). The desired fractions were collected and the solvent was evaporated.
Yicld: 22 mg of compound 60 (mixturc of diastcrcoisomers; cndo).

Example B11
a. Preparation of compound 47

Compound 47 (dia B)
Compound 47a (dia A)

nBuLi (4.2 ml of a 1.6 M solution in hexanes; 0.0067 mol) was added at -20°C to a
solution of diisopropylamine (0.94 ml, 0.0067 mol) in THF (6 ml) under N, flow. The
mixture was stirred at -20°C for 30 minutes. A solution of 6-bromo-2-methoxy-3-
(phenylmethyl)-quinoline (intermediate compound 3 (Ex. A3) of W02004/011436)
(1.1 g, 0.0033 mol) in THF (7 ml) was added dropwise at -70 °C. The mixture was
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stirred at -70 °C for 1 hour. A solution of intermediate 40 (0.0043 mol) in THF (7 ml)
was added at -70 °C. The mixture was stirred at -70 °C for 1 hour, poured out into H,O
and extracted with EtOAc. The organic layer was washed with saturated aqueous NaCl
solution, dried (MgSQO.), filtered and the solvent was evaporated. The residue was
purified by column chromatograpy over Kromasil (eluent: CH,ClL/CH;OH/NH;OH
98/2/0.1 to 95/5/0.1; 10um) and then over Sunfire C-18 (5 pm; 19x150 mm; with a
flow rate of 20 ml/min. Two mobile phases (mobile phase A: 100 % methanol; mobile
phasc B: 100 % 63mM ammonium hydrogen carbonatc pH=8 (in ultra purc watcr).
Two fractions were collected and the solvent was evaporated. Yielding: 0.022 g of

compound 47a (fraction 1; dia A) and 0.18 g of compound 47 (fraction 2; dia B).

Example B12
a. Preparation of compound 58

Compound 58 (mixture of diastereoisomers)
Lithium diisopropylamine (1.3 ml of'a 2.0 M solution in THF/heptanes; 0.0026mol)
was slowly added to a solution of 6-bromo-2-methoxy-3-(phenylmethyl)-quinoline
(intcrmediatc compound 3 (Ex. A3) of W02004/011436) (0.67 g, 0.0020 mol) in THF
(6 ml; dry) at —=78°C under Ar atmosphere. The mixture was stirred for 2 hours at -78
°C. Then intermediate 46 (0.63 g, 0.0020 mol) was added dropwise as a solution in
THF (6 ml; dry) and the reaction mixture was stirred for 3 hours at -70 °C. Then H,O
was added (quenching) at -70 °C, followed by EtOAc. The layers were separated and
the organic layer was wahed with brine and dried (MgSQ,), filtered and the solvent was
evaporated. The residue was purified by flash chromatography over silica gel
(CHC1/MeOH from 50/1 to 4/1). The desired fractions were collected and the solvent
was evaporated and crystallized in DIPE. Yield: 0.26 g of compound 58 (a mixture of
dia A and dia B, pale yellow solid).



5.05 WO 2008/ 068272PCTLEP21107/ 063319 -115- Conpound No

LCMS method (M) RE. (nill) 1 4 561 5.18 22 ,.. 4 726
5“&20%0(@_27?26 5.40 30 4 783 4. 35 PCT/EP2007/063319
-95-

b. Preparation of compounds 61 and 62

Compound 61 (dia A)
Compound 62 (dia B)

A mixture of compound 58 (1.61 g, 0.0025 mol), 2-chloro-N,N-dimethyl-ethanamine
hydrochloride (0.474 ¢, 0.0033 mol), Et:N (1.05 ml, 0.0076 mol), KI (0.42 g, 0.0025
mol) and N, N, N-tributyl-1-butanaminium chloride (0.161 g) in CH3CN (10 ml) was
hcatcd for 20 hours at 80 °C. Then the mixture was cooled to room temperature and the

5  solvent was evaporated. The product was purified by flash column chromatography
(eluent: CH,Cl,/CH;OH from 20/1 till 4/1). Then the product was further purified over
Kromasil (eluent: CH,CL,/CH:OH/NH4OH 90/10/1) Two fractions were collected and
the solvent was evaporated. Yield: 32 mg of compound 61 (dia A; 1.8 %) and 33 mg of
compound 62 (dia B; 1.8 %).

10
¢. Preparation of compounds 56 and 57

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

Compound 58 (0.6 g, 0.0009 mol) and paraformaldehyde (0.057 g, 0.0019 mol) were
dissolved in MeOH (10 ml). Then NaBH:CN (0.09 g, 0.0014 mol) was added slowly

portionwise. When the addition was completed, the reaction was stirred at room

temperature for 48 hours. The solvent was evaporated and the product was purified by
15 flash chromatography (CH,Cl,/CHsOH from 50/1 to 4/1) and then over Kromasil
(CH,CL/CH3OH/NH4OH 90/10/1). Two fractions were collected and the solvent was
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evaporated. Yield: 60 mg of compound 56 (dia A, 9.8 %) and 53 mg of compound 57
(dia B, 8.6 %).

d. Preparation of compounds 63 and 64

Compound 63 (dia A)
Compound 64 (dia B)

Compound 58 (1.13 g, 0.0018 mol) and |-methyl-4-piperidinone (0.41 ml, 0.0035
mol) were dissolved in MeOH (18 ml). Then NaBH3CN (0.17 g, 0.0027 mol) was
added slowly portionwise. When the addition was completed, the reaction was stirred

overnight at room temperature. The solvent was evaporated and the product was
purified by flash chromatography (CH,Cl,/CH;OH from 20/1 to 4/1) and then over
reversed phase (Xbridge™ C18 column from Waters (5 um; 19 x 150 mm) with a flow
rate of 20 ml/min. Two mobile phases (mobile phase A: 100 % acetonitrile; mobile
phasc B: 100 % 63mM ammonium hydrogen carbonatc pH=10.2 (in ultra purc watcr)
were employed to run a gradient condition from 95 % A, 5 % B to 100 % A in

14 minutes, and reequilibrated with initial conditions for 6 minutes. Two fractions were
collccted and the solvent was cvaporated. Yicld: 34 mg of compound 63 (dia A; 2.6 %)
and 97 mg of compound 64 (dia B; 7.4 %).

Example B13
a. Preparation of compound 51

Compound 51 (dia B)
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Lithium diisopropylamine (0.91 ml of a 2.0 M solution in THF/heptanes; 0.0018mol)
was slowly added to a solution of 6-bromo-2-methoxy-3-(phenylmethyl)-quinoline
(intermediate compound 3 (Ex. A3) of W02004/011436) (0.5 g, 0.0015 mol) in THF
(4.5 ml; dry) at —78°C under Ar atmosphere. The mixture was stirred for 2 hours at -78
°C. Then intermediate 47 (0.40 g, 0.0015 mol) was added dropwise as a solution in
THF (4.5 ml; dry) and the reaction mixture was stirred for 3 hours at -70 °C. Then H,O
was added (quenching) at -70 °C, followed by EtOAc. The layers were separated and
the organic laycr was washed with brinc and dricd (MgSOy), filtcred and the solvent
was evaporated. The residue was first purified by flash chromatography over silica gel
(CH,Cl,/MeOH: 50/1) and then over Kromasil (CH,Cl,/CH-OH/NH4OH 90/10/1). The
desired fractions were collected and the solvent was cvaporated. Yicld of the desired
fraction: 23 mg of compound 51 (2.5 %; dia B).

Example B14
Preparation of compounds 54 and 55

Compound 54 (dia A)
Compound 55 (dia B)

nBuLi (6.4 ml of a 1.6 M solution in hexanes; 0.01 mol) was added at -20°C to a
solution of diisopropylamine (1.4 ml; 0.01 mol) in THF (10 ml) under N; flow. The

mixture was stirred at -20 °C for 30 minutes. A solution of 6-bromo-2-methoxy-3-
(phenylmethyl)-quinoline (intermediate compound 3 (Ex. A3) of W0O2004/011436)
(1.3 g,0.0041 mol) in THF (10 ml) was added dropwise at -70 °C. The mixture was
stirred at -70 °C for 1 hour. A solution of intermediate 50 (1.8 g, 0.0054 mol) in THF
(10 ml) was added at -70 °C. The mixture was stirred at -70 °C for 1 hour, poured out
into H,O and extracted with EtOAc. The organic layer was washed with brine, dried
(MgSO0y), filtered and the solvent was evaporated. The residue was purified by column
chromatography over silica gel (CH,Cl,/CH3OH 94/6; 15-40um). Then, purification

was carried out on a Sunfire'™ C18 column from Waters (5 um19 x 150 mm) with a
flow rate of 20 ml/min. Two mobile phases (mobile phase A: 100 % acetonitrile;

mobile phase B: 100 % 63mM ammonium hydrogen carbonate pH=8 (in ultra pure
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water) were employed to run a gradient condition from 90 % A, 10 % B to 100 % A in
14 minutes, and reequilibrated with initial conditions for 6 minutes. Two fractions were
collected and the solvent was evaporated till dryness. Then 0.47 g of residue from
fraction 1 was crystallized from 2-propanone. The precipitate was filtered off and dried
to yield 0.34 g of compound 54 (dia A; 13 %). Also the residue from fraction 2 (0.41
g) was crystallized from DIPE. The precipitate was filtered off and dried. Yield: 0.199
g of compound 55 (dia B; 7 %).

Example B15
Preparation of compounds 46 and 59

Compound 46 (dia B)
Compound 59 (mixture of diastercoisomers)

At 0 °C, 3-chloro-benzenecarboperoxoic acid (0.54 g, 3.11 mmol) was added to
intermediate 52 (0.5 g, 0.78 mmol) in CH,Cl; (g.s.). The mixture was stirred at 0 °C
for 30 minutes and then overnight at room temperature. The mixture was diluted with
H,O0 (q.s.). The separated organic layer was dried over MgSOy, filtered and the solvent
was evaporated. The crude product was purified by chromatography over silica gel (15-
40 um, 30 g; eluent: CH,CL/MeOH/NH4OH from 95/5/0.5 to 93/7/0.7 to 88/12/1).
Two fractions were collected and the solvent was evaporated. Yield: 340 mg of a first
fraction (m.p.: 170 °C, dia B; the N-Oxide of the target compound) and 77 mg of a
sccond fraction which was crystallized from Et;O to give 51 mg of compound 46 (10
%; m.p.: 172 °C; dia B).

Compound 59 was prcparcd according to the following proccdurc:

A mixture of intermediate 48 (2. Immol) and thiomorpholine-1,1-dioxyde (10.5mmol)
was warmed at 85°C-90°C for lhour followed by work-up. The crude product was
purified by flash chromatography over silica gel (15-40um) from petroleum ether/
Et;0 4/1 to petroleum ether/Et,O/EtzN 1.3/3.7/0.05. After evaporation compound 59
was obtained Yield: 0.101g (77%).
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Example B16
Preparation of compounds 43 and 44

Compound 44 (dia A; (E)-2-butenedioic acid salt)
Compound 43 (dia B)

nBuLi (0.0060 mol; 3.8 ml of a 1.6 M solution in hexane) was added at -20 °C to a
solution of diisopropylamine (0.15 ml, 0.0060 mol) in THF (8 ml; anhydrous) under N,

flow. The mixturc was stirrcd for 30 minutcs at -20°C. Then a solution of 6-bromo-2-
5  methoxy-3-(phenylmethyl)-quinoline [654655-69-3] (intermediate compound 3 of WO
2004/011436) (1 g, 0.0030 mol) in THF (10 ml, anhydrous) was added at -70 °C. The
mixturc was stirrcd at -70 °C for 1 hour. Then a solution of intermediate 53 (1.21 g,
0.0040 mol) in THF (12 ml, anhydrous) was added at -70 °C. The mixture was stirred
for 1 hour at -70 °C, poured out into H,O and was extracted with EtOAc. The organic
10 layer was washed with a saturated aqueous NaCl solution, dried (MgSQ.,), filtered and
the solvent was evaporated. The residue was purified by column chromatography over
Kromasil (eluent: CH,CL,/CH3;0OH/NH4OH from 98/2/0.1 to 95/5/0.1; 10 wm). Crude
compound 44 (0.088 g) was eluted first from the column, and crude compound 43
(0.177 g) was eluted second from the column. The crude compound 43 was crystallized
15 from DIPE. The precipitate was filtered off and dried. Yielding: 0.107 g of compound
43 (m.p.: 167 °C, dia B). The crude compound 44 was dissolved in 2-propanone and
was convcrted into the (E)-2-butencdioic acid salt (in EtOH/2-propanonc and addition
of fumaric acid). The precipitate was filtered off and dried. This fraction was washed
with 2-propanone. The filtrate was evaporated. Yield: 0.036 g of compound 44 (m.p.:
20 155 °C, dia A; (E)-2-butenedioic acid salt).

Tables 1a,1b, 1¢ and 1d list compounds of formula (Ia) according to the present
invention prepared according to one of the above Example No. (Ex.No.).

25  For a number of compounds, melting points were obtained with a Kofler hot bench,
consisting of a heated plate with linear temperature gradient, a sliding pointer and a

temperature scale in degrees Celsius.
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C. Analytical methods
LCMS
The mass of some compounds was recorded with LCMS (liquid chromatography mass

spectrometry). The methods used are described below.

General procedure A

The HPLC measurement was performed using an Alliance HT 2795 (Waters) system
comprising a quatcrnary pump with dcgasscr, an autosamplcr, a diodc-array dctcctor
(DAD) and a column as specified in the respective methods below, the column is hold
at a temperature of 30°C. Flow from the column was split to a MS spectrometer. The
MS dctcctor was configurcd with an clcctrospray ionization sourcc. The capillary
needle voltage was 3 kV and the source temperature was maintained at 100 °C on the
LCT (Time of Flight Zspray™ mass spectrometer from Waters - for methods 1,3 and
8), and 3.15 kV at 110 °C on the ZQ™ (simple quadrupole Zspray™ mass spectrometer
from Waters - for methods 2, 4 and 5). Nitrogen was used as the nebulizer gas. Data

acquisition was performed with a Waters-Micromass MassLynx-Openlynx data system.

General procedure B

The HPLC measurement was performed using an Agilent 1100 series liquid
chromatography system comprising a binary pump with degasser, an autosampler, a
column oven, a UV detector and a column as spccificd in the respective methods
below. Flow from the column was split to a MS spectrometer. The MS detector was
configured with an electrospray ionization source. The capillary voltage was 3 kV, the
quadrupole temperature was maintained at 100 °C and the desolvation temperature was
300 °C. Nitrogen was used as the nebulizer gas. Data acquisition was performed with

an Agilent Chemstation data system.

General procedure C

The LC measurement was performed using a UPLC (Ultra Performance Liquid
Chromatography) Acquity (Waters) system comprising a binary pump with degasser,
an autosampler, a diode-array detector (DAD) and a column as specified in the
respective methods below, the column is hold at a temperature of 40°C. Flow from the
column was brought to a MS detector. The MS detector was configured with an
clectrospray 1onization sourcc. The capillary ncedle voltage was 3 kV and the source
temperature was maintained at 130 °C on the Quattro (triple quadrupole mass
spectrometer from Waters). Nitrogen was used as the nebulizer gas. Data acquisition
was performed with a Waters-Micromass MassLynx-Openlynx data system.
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Method |

In addition to general procedure A: Reversed phase HPLC was carried out on a
Kromasil C18 column (5 um, 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:

100 % acectonitrile; 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

I minutc) to 100 % B in 4 minutcs, 100 % B for 5 minutcs and rccquilibrated with
initial conditions for 3 minutes. An injection volume of 5 |l was used. Cone voltage
was 20 V for positive ionization mode. Mass spectra were acquired by scanning from

100 to 900 in 0.8 scconds using an intcrscan delay of 0.08 scconds.

Method 2

In addition to general procedure A: Reversed phase HPLC was carried out on a Sunfire
C18 column (3.5 um, 4.6 x 100 mm) with an intial flow rate of 0.8 ml/min. Two mobile
phases (mobile phase A: 25 % 7mM ammonium acetate + 50 % acetonitrile +25 %
formic acid (2ml/l); mobile phase B: 100 % acetonitrile) were employed to run a
gradient condition from 100 % A (hold for | 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 il was used. Cone voltage was 20
V for positive and ncgative ionization modc. Mass spcctra were acquired by scanning

from 100 to 1000 in 0.4 seconds using an interscan delay of 0.3 seconds.

Method 3

In addition to general procedure A: Reversed phase HPLC was carried out on a Xterra-
MS C18 column (5 um, 4.6 x 150 mm) with a flow rate of 1.0 ml/min. Two mobile
phases (mobile phase A: 100 % 7 mM ammonium acetate; mobile phase B: 100 %
acetonitrile; were employed to run a gradient condition from 85 % A , 15 % B (hold for
3 minutes) to 20 % A, 80 % B in 5 minutes, hold at 20 % A and 80 % B for 6 minutes
and rccquilibrated with initial conditions for 3 minutes. An injection volume of 20 pl
was used. Cone voltage was 20 V for positive ionization mode and 20 V for negative
ionization mode. Mass spectra were acquired by scanning from 100 to 900 in 0.8

scconds using an intcrscan delay of 0.08 scconds.
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Method 4

In addition to general procedure A: Reversed phase HPLC was carried out on a Sunfire
C18 column (3.5 um, 4.6 x 100 mm) with an initial flow rate of 0.8 ml/min. Two
mobile phases (mobile phase A: 35 % 6.5mM ammonium acetate + 30 % acetonitrile +
35 % formic acid (2 ml/l); mobile phase B: 100 % acetonitrile) were employed to run a
gradient condition from 100 % A (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 minutcs. An injcction volumc of 10 pl was uscd. Conc voltage was 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.

Method 5

In addition to general procedure A: Reversed phase HPLC was carried out on a Sunfire
C18 column (3.5 um, 4.6 x 100 mm) with an initial flow rate of 0.8 ml/min. Two
mobile phases (mobile phase A: 35 % 6.5mM ammonium acetate + 30 % acetonitrile +
35 % formic acid (2 ml/l); mobile phase B: 100 % acetonitrile) were employed to run a
gradient condition from 100 % A (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 pl was used. Positive ionization
mode was used with four different cone voltages (20,40,50,55 V). Mass spectra were
acquircd by scanning from 100 to 1000 in 0.4 scconds using an intcrscan dclay of

0.1 seconds.

Method 6

In addition to general procedure A: Reversed phase HPLC was carried out on a
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:

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

| 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 il was used. Cone voltages
were 20, 40, 50, 55 V for positive ionization mode. Mass spectra were acquired by

scanning from 100 to 1000 in 0.3 seconds using an interscan delay of 0.05 seconds.

Method 7
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
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run was used from 95 % water and 5 % acetonitrile to 95 % acetonitrile in 7.30
minutes and was hold for 1.20 minutes. Mass spectra were acquired by scanning from

100 to 1000. Injection volume was 10 ul. Column temperature was 35 °C.

Method 8

For compounds (6), (7), (8) and (9) only the mass spectra were recorded (no R(t)). The
MS detector was configured with an electrospray ionization source. Mass spectra were
acquircd by scanning from 100 to 1000 in 1 sccond using a dwcll timc of 0.1 sccond.
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
Watcrs-Micromass MassLynx-Opcnlynx data systcm. Conc voltage was 10 V for

positive ionization mode.

Method 9

In addition to general procedure C: Reversed phase UPLC was carried out on a Thermo
Hypersil Gold C18 column (1.9 um, 2.1 x 100 mm) with a flow rate of 0.40 ml/min.
Two mobile phases (mobile phase A: 95 % 7 mM ammonium acetate / 5 % acetonitrile;
mobile phase B: 100 % acetonitrile) were employed to run a gradient condition from 72
% A and 28 % B (hold for 0.5 minutes) to 8 % A and 92 % B in 3.5 minutes, hold for 2
min and back to the initial conditions in 0.5 min, hold for 1.5 minutes. An injection
volumc of 2 1l was uscd. Conc voltages were 20, 30, 45, 60 V for positive ionization
mode. Mass spectra were acquired by scanning from 100 to 1000 in 0.2 seconds using

an interscan delay of 0.1 seconds.

Method 10

In addition to general procedure C: Reversed phase UPLC was carried out on a Waters
Acquity BEH (bridged ethylsiloxane/silica hybrid) C18 column (1.7 um, 2.1 x

100 mm) with a flow rate of 0.35 ml/min. Two mobile phases (mobile phase A: 100 %
7 mM ammonium acetate; mobile phase B: 100 % acetonitrile) were employed to run a
gradient condition from 75 % A and 25 % B (hold for 0.5 minutes) to 8% A and 92 %
B in 3.5 minutes, hold for 2 minutes and reequilibrated with initial conditions for 2
minutes. An injection volume of 2 pl was used. Cone voltages were 20, 30, 45, 60 V
for positive ionization mode. Mass spectra were acquired by scanning from 100 to 1000
in 0.2 scconds using an intcrscan dclay of 0.1 scconds.
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Method 11

In addition to general procedure C: Reversed phase UPLC was carried out on a Waters
Acquity bridged ethylsiloxane/silica hybrid (BEH) C18 column (1.7 um, 2.1 x

100 mm) with a flow rate of 0.33 ml/min. Two mobile phases (mobile phase A: 100 %
7 mM ammonium acetate; mobile phase B: 100 % acetonitrile) were employed to run a
gradient condition from 80 % A and 20 % B (hold for 0.75 minutes) to 10% A and 90
% B in 2.75 minutes, hold for 3 minutes and reequilibrated with initial conditions for 2
minutcs. An injection volumce of 2 pl was uscd. Conc voltage was 20 V for positive and
negative ionization mode. Mass spectra were acquired by scanning from 100 to 1000 in

0.2 seconds using an interscan delay of 0.1 seconds.

Method 12

In addition to general procedure C: Reversed phase UPLC was carried out on a Waters
Acquity bridged ethylsiloxane/silica hybrid (BEH) CI1& column (1.7 um, 2.1 x

100 mm) with a flow rate of 0.4 ml/min. Two mobile phases (mobile phase A: 100 %

7 mM ammonium acetate; mobile phase B: 100 % acetonitrile) were employed to run a
gradient condition from 80 % A and 20 % B (hold for 0.5 minutes) to 10% A and 90 %
B in 3.5 minutes, hold for 2 minutes and reequilibrated with initial conditions for 2
minutes. An injection volume of 2 1l was used. Cone voltages were 20, 30, 45, 60 V
for positive ionization mode. Mass spectra were acquired by scanning from 100 to 1000

in 0.2 scconds using an intcrscan dclay of 0.1 scconds.

Method 13

In addition to general procedure C: Reversed phase UPLC was carried out on a Thermo
Hypersil Gold C18 column (1.9 um, 2.1 x 100 mm) with a flow rate of 0.50 ml/min.
Two mobile phases (mobile phase A: 95 % 7 mM ammonium acetate / 5 % acetonitrile;
mobile phase B: 100 % acetonitrile) were employed to run a gradient condition from 40
% A and 60 % B (hold for 0.5 minutes) to 5 % A and 95 % B in 3.5 minutes, hold for 2
min and back to the initial conditions in 0.5 min, hold for 1.5 minutes. An injection
volume of 2 pl was used. Cone voltage was 20 V for positive and negative ionization
mode. Mass spectra were acquired by scanning from 100 to 1000 in 0.2 seconds using

an interscan delay of 0.1 seconds.

Method 14
In addition to general procedure C: Reversed phase UPLC was carried out on a Thermo
Hypersil Gold C18 column (1.9 um, 2.1 x 100 mm) with a flow rate of 0.50 ml/min.

Two mobile phases (mobile phase A: 95 % 7 mM ammonium acetate / 5 % acetonitrile;
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mobile phase B: 100 % acetonitrile) were employed to run a gradient condition from 40
% A and 60 % B (hold for 0.5 minutes) to 5 % A and 95 % B in 3.5 minutes, hold for 2
min and back to the initial conditions in 0.5 min, hold for 1.5 minutes. An injection
volume of 2 11l was used. Cone voltages were 20, 30, 45, 60 V for positive ionization
mode. Mass spectra were acquired by scanning from 100 to 1000 in 0.2 seconds using

an interscan delay of 0.1 seconds.

Method 15

In addition to general procedure A: Reversed phase HPLC was carried out on a Xterra-
MS C18 column (5 um, 4.6 x 150 mm) with a flow rate of 1.0 ml/min. Two mobile
phascs (mobilc phasc A: 100 % 7 mM ammonium acctatc; mobilc phasc B: 100 %
acetonitrile; were employed to run a gradient condition from 85 % A , 15 % B (hold for
3 minutes) to 20 % A, 80 % B in 5 minutes, hold at 20 % A and 80 % B for 6 minutes
and reequilibrated with initial conditions for 3 minutes. An injection volume of 20
was used. Cone voltages were 20, 40, 50, 55 V for positive ionization mode. Mass
spectra were acquired by scanning from 100 to 1000 in 0.3 seconds using an interscan

delay of 0.05 seconds.

Method 16

In addition to general procedure C: Reversed phase UPLC was carried out on a Thermo
Hypersil Gold C18 column (1.9 um, 2.1 x 100 mm) with a flow ratc of 0.35 ml/min.
Two mobile phases (mobile phase A: 95 % 7 mM ammonium acetate / 5 % acetonitrile;
mobile phase B: 100 % acetonitrile) were employed to run a gradient condition from 90
% A and 10 % B (hold for 0.5 minutes) to 8 % A and 92 % B in 3.5 minutes, hold for 2
min and back to the initial conditions in 0.5 min, hold for 1.5 minutes. An injection
volume of 2 pl was used. Cone voltages were 20, 30, 45, 60 V for positive ionization
mode. Mass spectra were acquired by scanning from 100 to 1000 in 0.2 seconds using

an interscan delay of 0.1 seconds.

Method 17

In addition to general procedure C: Reversed phase UPLC was carried out on a Thermo
Hypersil Gold C18 column (1.9 um, 2.1 x 100 mm) with a flow rate of 0.40 ml/min.
Two mobile phases (mobile phase A: 95 % 7 mM ammonium acetate / 5 % acetonitrile;
mobilc phasc B: 100 % acctonitrilc) were cmployced to run a gradient condition from 72
% A and 28 % B (hold for 0.5 minutes) to 8 % A and 92 % B in 3.5 minutes, hold for 2
min and back to the initial conditions in 0.5 min, hold for 1.5 minutes. An injection

volume of 2 ul was used. Cone voltage was 20 V for positive and negative ionization
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mode. Mass spectra were acquired by scanning from 100 to 1000 in 0.2 seconds using

an interscan delay of 0.1 seconds.

Method 18

In addition to general procedure A: Reversed phase HPLC was carried out on a
Kromasil C18 column (3.5 pm, 4.6 x 100 mm) with a flow rate of 0.85 ml/min. Three
mobile phases (mobile phase A: 100 % 7 mM ammonium acetate; mobile phase B:

100 % acctonitrilc; mobile phasc C: 0.2 % formic acid + 99.8 % ultra-purc Watcr) wcre
employed to run a gradient condition from 35 % A , 30 % B and 35 % C (hold for

I minute) to 100 % B in 3 minutes, 100 % B for 4.5 minutes and reequilibrated with
initial conditions for 3 minutcs. An injection volume of 5 Ll was uscd. Conc voltage
was 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.

When a compound is a mixture of isomers which give different peaks in the LCMS

method , only the retention time of the main component is given in the LCMS table.

Table 2 : LCMS data: (MH '), protonated molecular ion (of the free base), and retention

time (R, in minutes)

Comlg(())und [II;SI\:)% (MH") R, (min)
20 2 726 4.70
21 2 726 4.64
26 7 730 4.94
27 7 730 4.86
10 1 684 4.74
11 1 684 4.80
3 1 616 5.81
8 8 624 -

9 8 624 -

7 8 624 -

6 8 624 -
28 3 706 11.67
29 3 706 11.34

2 4 561 5.05
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Coml\[;(())und 11;15:1]\:)% (MH") R, (min)

] 4 561 5.18
22 4 726 5.55
23 4 726 5.40
30 4 783 4.35
30b 4 783 4.33
3] 4 783 4.36
32 4 783 4.35
14 4 718 5.55
15 4 718 5.57
12 4 704 5.42
18 3 558 9.28
19 3 558 9.16
13 4 704 5.44
16 5 732 5.58
17 5 732 5.32
33 6 638 4.50
24 5 740 5.53
25 5 740 543
4 6 616 4.01
6 616 3.94

34 9 652 4.68
34b 6 652 3.47
344 6 652 3.55
35 9 652 4.61
35a 10 652 4.68
35¢ 6 652 3.48
36 11 760 5.48
37 11 760 5.67
38 12 649 4.84
41 12 545 4.07
42 12 545 4.09
43 12 637 4.71
44 12 637 4.82
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Coml\[;(())und 11;15:1]\:)% (MH") R, (min)
45 13 638 1.59
46 14 673 1.57
47 6 588 2.39
48 6 676 5.11
49 6 676 4.99
50 3 638 9.45
51 10 590 4.40
52 10 692 4.87
53 10 692 4.91
54 15 666 12.22
55 10 666 4.88
56 10 650 4.41
57 16 650 4.49
58 7 636 3.19
59 17 673 4.48
60 9 599 4.19
61 18 707 4.24
62 18 707 4.21
63 15 733 10.64
64 15 733 10.52
65 9 576 4.34
66 9 576 4.38

Optical rotation

The optical rotation was measured using a polarimeter. [a]p™ indicates the optical

rotation mcasurcd with light at thc wavclength of the D-linc of sodium (589 nm) at a
5  temperature of 20°C. The cell pathlength is 1 dm. Behind the actual value the

concentration and solvent of the solution which was used to measure the optical

rotation are mentioned.

Table 3 : Optical rotation data

Comp. No. [ concentration solvent
34b +6394° 0.5005 w/v % DMF
34d -6348° 0.5120 w/v % DMF




M
2.

15

|
1

"Bl MSMI1 B29213 6305 1137RY ATCC607 38 10.3 2.6
391.80.4 1.8 40 1.6 0.5 0.4 41 1.7 1.7

1.7
WO 2008/068272 PCT/EP2007/063319

-117-

35a +46.81° 0.4700 w/v % DMF

35¢ -4395° 0.5120 w/v % DMF

D. Pharmacological examples

D.1. In-vitro method for testing compounds against M. tuberculosis.

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

quantitated fluorometrically.

The fluorescence was read in a computer-controlled fluorometer (Spectramax Gemini
EM, Molecular Devices) at an excitation wavelength of 530 nm and an emission
wavelength of 590 nm. The percentage growth inhibition achieved by the compounds
was calculated according to standard methods and expressed as ICoy (g/ml) which
defines the 90 % inhibitory concentration for bacterial growth. The results are shown
in Table 4.

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

Flat-bottom, sterile 96-well plastic microtiter plates were filled with 180 ul of sterile

deionized water, supplemented with 0.25 % BSA. Subsequently, stock solutions (7.8 x
final test concentration) of compounds were added in 45 ul volumes to a series of

duplicate wells in column 2 so as to allow evaluation of their effects on bacterial
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growth. Serial five-fold dilutions (45 plin 180 ul) were made directly in the microtiter
plates from column 2 to 11 using a customised robot system (Zymark Corp.,
Hopkinton, MA). Pipette tips were changed after every 3 dilutions to minimize
pipetting errors with high hydrophobic compounds. Untreated control samples with
(column 1) and without (column 12) inoculum were included in each microtiter plate.
Approximately 250 CFU per well of bacteria inoculum, in a volume of 100 ul in 2.8x
Mueller-Hinton broth medium, was added to the rows A to H, except column 12. The
samc volumc of broth mcdium without inoculum was addcd to column 12 in row A to
H. The cultures were incubated at 37°C for 48 hours in a humidified 5% CO?2
atmosphere (incubator with open air valve and continuous ventilation). At the end of
incubation, two days aftcr inoculation, the bactcrial growth was quantitatcd
fluorometrically. Therefore Alamar Blue (10x) was added to all wells in a volume of 20

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

The fluorescence was read in a computer-controlled fluorometer (Cytofluor, Biosearch)
at an excitation wavelength of 530 nm and an emission wavelength of 590 nm (gain
30). The percentage growth inhibition achieved by the compounds was calculated
according to standard methods and expressed as 1Cyy (LLg/ml) which defines the 90 %

inhibitory concentration for bacterial growth. The results are shown in Table 4.

D.3. In-vitro mcthod for testing compounds for anti-bactcrial activity against various

non-mycobacterial strains

Preparation of bacterial suspensions for susceptibility testing:

The bacteria used in this study were grown overnight in flasks containing 100 ml
Mueller-Hinton Broth (Becton Dickinson - cat. no. 275730) in sterile de-ionized water,
with shaking, at 37 °C. Stocks (0.5 ml/tube) were stored at —70 °C until use. Bacteria
titrations were performed in microtiter plates to detect the TCIDsg, in which the
TCID50 represents the dilution that gives rise to bacterial growth in 50 % of inoculated
cultures.

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

Anti bacterial Susceptibility testing: I1Cyy determination

Microtitre plate assay

Flat-bottom, sterile 96-well plastic microtiter plates were filled with 180 ul of sterile
deionized water, supplemented with 0.25 % BSA. Subsequently, stock solutions (7.8 x

final test concentration) of compounds were added in 45 pl volumes in column 2. Serial
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five-fold dilutions (45 ul in 180 ul) 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
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 atmospherc (incubator with opcn 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
volumc of 20 ul to all wells 3 hours after inoculation, and the platcs werc 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
standard methods. The ICyq (expressed in ug/ml) was defined as the 90 % inhibitory
concentration for bacterial growth. The results are shown in Table 4.

Agar dilution method.

MICy values (the minimal concentration for obtaining 99 % inhibition of bacterial
growth) can be determined by performing the standard Agar dilution mcthod according
to NCCLS standards* wherein the media used includes Mueller-Hinton agar.

* Clinical laboratory standard institute. 2005. Methods for dilution Antimicrobial

susceptibility tests for bacteria that grows Aerobically: approved standard -sixth edition

Time kill assays

Bactericidal or bacteriostatic activity of the compounds may be determined in a time
kill assay using the broth microdilution method *. In a time kill assay on
Staphylococcus aureus and methicillin resistant S. aureus (MRSA), the starting
inoculum of S. aurues and MRSA is 10° CFU / ml in Muller Hinton broth. The
antibacterial compounds are used at the concentration of 0.1 to 10 times the MIC (i.e.
1Cq as determined in microtitre plate assay). Wells receiving no antibacterial agent
constitute the culture growth control. The plates containing the microorganism and the
tcst compounds arc incubated at 37 °C. After 0, 4, 24, and 4% hrs of incubation samplcs
are removed for determination of viable counts by serial dilution (10 to 10) in sterile
PBS and plating (200 ul) on Mueller Hinton agar. The plates are incubated at 37 °C for
24 hrs and the number of colonies are determined. Killing curves can be constructed by
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plotting the logioCFU per ml versus time. A bactericidal effect is commonly defined as
3-log)o decrease in number of CFU per ml as compared to untreated inoculum. The
potential carryover effect of the drugs is removed by serial dilutions and counting the
colonies at highest dilution used for plating.

* Zurenko,G.E. et al. In vitro activities of U-100592 and U-100766, novel
oxazolidinone antibacterial agents. Antimicrob. Agents Chemother. 40, 839-845 (1996).

Determination of cellular ATP levels

In order to analyse the change in the total cellular ATP concentration ( using ATP
bioluminescence Kit, Roche), assays are carried out by growing a culture of S. aureus
(ATCC29213) stock in 100 ml Mucllcr Hinton flasks and incubatc in a shaker-
incubator for 24 hrs at 37 °C (300 rpm). Measure OD4os nm and calculate the CFU/ml.
Dilute the cultures to 1 x 10° CFU/ml (final concentration for ATP measurement: 1 x
10° CFU/100 ul per well) and add test compound at 0.1 to 10 times the MIC (i.e. ICoo
as determined in microtitre plate assay). Incubate these tubes for 0, 30 and 60 minutes
at 300 rpm and 37°C. Use 0.6 ml bacterial suspension from the snap-cap tubes and add
to a new 2 ml eppendorf tubes. Add 0.6 ml cell lysis reagent ( Roche kit), vortex at
max speed and incubate for 5 minutes at room temperature. Cool on ice. Let the
luminometer warm up to 30°C (Luminoskan Ascent Labsystems with injector). Fill one
column (= 6 wells) with 100 ul of the same sample. Add 100 ul Luciferase reagent to
cach well by using the injector system. Mcasurc the lumincscence for | sce.

Table 4: 1Cqy values (Lg/ml).

1C90 (ng/ml)
Comp. | STA1 | SPN1 | MTB1 MSM 1
No. |B29213 | 6305 | H37RV | ATCC607
] 2.0 2.2 4.0 1.8
2 1.8 2.2 2.5 1.8
3 61.7 9.8 4.9
4 9.8 2.0 20
5 7.8 2.0 2.0
6 2.0 2.2 2.0
2.0 2.0 2.0
2.0 2.2 2.0
2.0 2.2 2.0
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1C90 (ng/ml)

Comp. | STA1 | SPN1 | MTB1 MSM 1
No. |B29213 | 6305 | H37RV | ATCC607
10 2.2 2.2 2.4
11 10.9 10.9 12.2
12 11.2 2.2 2.2
13 2.2 2.5 5.6
14 11.4 2.6 3.6
15 11.4 2.6 4.0
16 7.3 1.5 0.6
17 2.3 0.8 0.7
18 1.8 1.8 1.8
19 1.8 2.2 1.6
20 11.5 0.6 2.3
21 2.3 0.6 5.8
22 9.2 2.9 0.6
23 2.3 0.2 57.7 0.5
24 11.7 2.1 2.3
25 2.3 0.5 1.7
26 18.4 18.4 18.4
27 18.4 18.4 18.4
28 2.2 2.8 2.5
29 5.0 0.8 2.2
30 2.5 2.5 2.5
30b 62 31 31
31 12.4 15.6 4.4
32 2.5 2.5 5.6
33 2.0 0.5 0.4
34 2.1 2.1
34b 2.1 2.1 2.1
34d 2.1 0.4 2.1
35 2.1 2.1
35a 2.1 0.4 0.9
35c 2.1 0.4 1.5
36 53.9 0.9 2.7
37 2.7 0.5 2.1

2.3 64 2.3

PCT/EP2007/063319
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47 1.9 0.9 1.9

48 2.1 0.5 2.4

49 2.1 0.3 2.1

50 10.1 4.5 23

51 9.4 9.4 9.4

52 2.2 0.5 2.2

53 2.2 0.1 1.6

54 2.1 2.1 2.1

55 2.1 0.4 2.1

56 2.3 2.1

57 2.3 2.1

59 67.4 67.4

60 1.9 1.9

61 2.2 2.2

62 2.2 2.2

63 2.3 2.3

64 2.3 1.3

65 1.8 1.8

66 1.8 1.8

STA B29213 means Staphylococcus aureus (ATCC29213); SPN 6305 means
Streptococcus pneumoniae (ATCC6305); MSM 607 means M. Smegmatis (ATCC607);
MTB H37RV means Mycobacterium tuberculosis (strain H37RV); ATCC means

5  American type tissue culture;
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or pyrimidinyl; or

R*and R® together with the nitrogen atom to which they are attached form a
radical selected from the group consisting piperidinyl or piperazinyl,
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from C1. 6al ky Ihaldatidyd @lkyba vk rdloalillo Sy chshlos vl Bllmlpi ycanladny],

ary1CL. 6al kyl anhiysliafoenyl, qumdﬁyl 1000 RN o GialKYRH@no Qrbonyl;

di C1. 6al kyl am no, nono- or al kyl am noCl . 6al kyl ,

Cl. 6al kyl thi o, C1. 6al kyl oxyGi . 6al kyl,

CP- . GAICRTIPEHIGATRETSING P clasiyl or 2p‘F'b9é?1P@iWFeP6?§‘FP‘é radsaliyl.

substituted with G . 6al kyl , 15pyrroI|d|nyI optionally

S ]E!! bst A thi'ﬁguﬁ’& Jc@orﬁmé]tgjap,? 941&!# the g%%écﬂxé cﬁfmmﬁér@‘ndﬂ “’W .
3} ound according to any one of clainms 1 to

wher Y4851 QR 82!85 t oget her with the nitrogen aton1to

whi ch they are attached forma radical selected fromthe

g50UPA ¢omsbsid 428o1dingatd @by Bhd Wi the preceding claims wherein p is equal

hexag ﬂro 1H 1, 4-di azepi nyl ,

202 |azab|cyclo[2 2. 1]hepty| or hexahydro-I| H azepi nyl;

each radical optionally substituted with 1, 2, 3 or, 4

sibstA compowd aecidimgtb sty bueof the pdeptingcatrhs whekiadt *dsl

from&afigldsyl or arylCl. 6al kyl; or R4 and RS together

Wth the nitrogen atomto which they are attached forma

radical selected fromthe group consisting of piperidinyl

of - pipEpApPPH accerduts te gladmicwheaein i dhmatheky.

Cl_6al kyl car bonyl, 25pi peridinyl or pyrrolidinyl

o@t I 0R @énlngo bﬁkbﬁ%gmﬁ%g& & t){é Qec%ﬁl&éé{larm er@inqg ound

accordi C rein R4 an together wth the
nltréﬁgﬁpéﬁgkh iﬂﬂ ch they are attached forn1a radi ca

sel ected fromthe group consisting of azetidinyl,

hexahy ds@pditdlacdordindz6 Rhy e of the preceding claims wherein q is equal
2,5-dj,gzahi cycl o[ 2. 2. 1Theptyl or 30hexahydro- 1H azepi nyl ;
each radical optionally substituted with 1, 2, 3 or 4
substituents, each substituent independently selected

f tom LCkoGabladl acosrdimgtd Gy 6@d dfithe preceding dlimsAwhasp®ins
accorgllifpeh 9r @NYaiple of the preceding clainms wherein R6
I s phenyl 350pt|onally substituted wth halo. -128- 18.
A conpound accordi ng to any one of the precedi ng cl ai ns
whkr eh goirgound d¢gendisgdn claim 10 paerein BOifowsatkyhccor di ng t o
any one of the precedlng cl ai ms wherein the conpound 5is

alfowg&ﬁg lR'1d ac%rﬂ%gﬁo S&gg%c?&he %regﬁf?%ag%sa\glgeor&dllﬁ% to

any one o

conpotieNE- N Hel-a-@lp); marp- WﬁéK@! W“Ré)ap‘énwrebﬁ]dfgbn and
RO | dicyctn[2.2.1Theptyl; or Het.



10 21. A conpound according to claiml wherein the
conpound is a conpound of forrmula (la) and wherein Rl is
hydrogen or halo; R2 is Cl_6al kyloxy; R3 is aryl Cl. 6al kyl
or aryl; R4 is hydrogen or Cl.6%7kyl; R5 is

-C(=NH)-NI -12; Het-Cl. 6al kyl; nono- or

di (CL. 6al kyl ) am noCl . 6alkyl; bicycl o[ 2.2.1] heptykor Het;

or R4 and R5 together with the nitrogen atomto which

theps, arﬁec&hp@ﬁhedc&ern@tacraaﬂngaxlhesee:h REICECENANNHLE HOl-OYihlkyl;

15 f h hyd 1H l;
noxahy i £ URERI Gt ¢ nexanyaron i azepty

2, 5-di azabi cycl of 2. 2. 1]hepty| or

1, 114di oxcatepdunidaroarpinglto ayy oneewfccﬂmmdno alwleptin ®iahd R° together
Ssugst ' :M&ﬁ?em%d%eﬁ- atofn tto3\leEh the$ WRSAtiab W& fosm aG8&Bal selected from the

substituent inde en

POl N R e e S R o L SRR

t. 6al kyetrabwdmmﬁ)d Fsahyyjet e rzepinyh hewehydra-i Hglefrdiazepinylo

whi ch theeshydrss | atdxagdpehlf ne B1atchraliiddibofmiamt 2gl; f r om

20t he Q@%‘ﬁzﬁuﬁ%ﬁ%& |2nl§?he?>ft 1Pl @‘%ﬁ%ﬂ{j{}qlorﬁé RLIRGNAGLR Ydical

each substit car

10pi per i @PHYalkysupsHtted P”d'ihrfyp Pt # sthshf ‘V“@u‘ﬁ%%: PYRALBETG t h
ary1Cl 1ﬁﬁlpklydepthGelf:@ecpfremy¢1 -saliktyl, hakiC), yalkylb€t-ia kil @abamiyt, thalo,
hal o; 1C§5Mrm%ky a, kaﬁkﬁoﬂf athind? nichol or &@.&lﬁﬂﬁfﬁﬂﬂénﬁono-

accor di ngﬁdaﬁ ?ﬂml]ilo%] Gaﬁ(yleﬁ{; ﬁanglthlo E@g, R{gqugfcsf?llkea%?l c
f or m t KasalsyithigCnsalioil eyl pipeadiny @h@ﬁ%ﬂwéuweéa'ﬂﬁycl -salkyl,

15accept phhrelidiakl ogtiaasidodubstitueedsaktlai i LAlkye ofrid B 23 pyrmidinyl.
conmpound according to any one of the preceding clainms for

use as a nedicine. 24. A co to_gny.gpe o
| i AcqBPOIRARgForiio e oRfRfic g"i"ﬁé fiop ée'f'ﬁea{%nfogaﬂwf
a bact evithathe niffagen plom toldifish thay precatralessiufiormo alradioatpelstted fom the
conpri gkdigh @nebﬁxﬁmeﬁdlﬁﬁl hékaamatfabl4edlsﬁapidy¢r and, as
ZOaCt I ve |§1 %’é%ﬁn%ycid[z aql]heﬁ'i)ﬂ%? ydr l? a.fzeI:ePgltl)lilveeacﬁggé’l cat] optlonally

a conpo tin
26. A cubbigiirdivithdo? di ol %’SE!USP% epgh Gyhstisiept indgpendently selected
bact er ifeim Cpfadlodlioo aryilG,.atkyl;k &S tahd R > 1dgsitieh with the nitrogen atom to

gram pQgjidy t“ﬁ@ Qﬁ:“aﬁt%ﬂéd%n@lrad‘\:a@ QHP&émﬁoﬁQﬁQbQJuBQoﬁs‘Pstmg of

claim 26 tive

. 0S teri
St et SESEETST BRERRHIA: SNSEHE SaCund. Glbdeartah A
25pr oces Pineoidmyd pwm@dwipaumﬂa@elmhﬁm@mtb arylGi-salkyl.
characterized by a) reacting an internediate of formula

(Lircah Smbohha Pleoihlid kY[ 838L&w e S PRk Rrogen

rese a sul NG
vvher e| Atogp fo wyhich Siyege attashed fommra adigalj ssleeted ifram theygoup consisting
react i rofjazmidiny,dreretdidad-¢Hol, 4 dzapihg, 2,5idiazapicgelo{212. 1 Heptyl or

30W' t h aMek MBI TEABLSnAL efRTIULA oblidNa1RSERHhBS Wi 1 PE3 or 4
owsglgstlliuee%tst Ieaclpx SUbStltllntglt independently selected from Cj.galkyl or
arylC,_salkyi.

17. A compound according to any one of the preceding claims wherein R® is phenyl
35 optionally substituted with halo.
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(I'l'l-b) using nBuLi in a mxture of a suitable base and a
sui tabl e solvent, wherein all variables are defined as
inclaim1; 10c) reacting an internmediate of formula (V-a)
or (V-b) wherein q is 0, | 9pg2, with a primary or
secondary amne HNRARS5 in the presence of a suitable
catalyst, optionally in the presence of a second catal yst
(for the reduction) in the presence of a suitable

lllgg ?u% &g%ugﬁi Eclzjclghc? %5 fo asn(grlﬂ\é%§ thelprgecte mgp esen gre(ljf %I—E) gnd

(M - ymPsPEn1R5 (M -b) (I b) wherein all varlables_are
deflned as inclaiml; or, if desired, converting

1Of oﬁ%%o%d QQJOFM o(ﬁgﬁgnggﬂn?r?ada@g mg.b%n [ the compound
desi IS0 ‘éPf °ﬁ‘§‘“

20. A compound according to any one of claims 1 to 18 wherein the compound is a
compound of formula (Ib) and wherein R? is hydrogen and R? is oxo.

21. A compound according to claim 1 wherein the compound is a compound of
formula (Ia) and wherein R! is hydrogen or halo; R? is C;galkyloxy; R? is arylC, galkyl
or aryl; R* is hydrogen or C.galkyl; R’ is -C(=NH)-NHa; Het-C;_salkyl; mono- or
di(C.salkyl)aminoC _galky!; bicyclo[2.2.1]heptyl;or Het; or R? and R’ together with the
nitrogen atom to which they are attached form a radical selected from the group
consisting of azetidinyl; hexahydro-1H-azepinyl; hexahydro-14-1,4-diazepinyl,
2,5-diazabicyclo[2.2.1 Jheptyl; or 1,1-dioxide-thiomorpholinyl; each radical optionally
substituted with 1, 2, 3 or 4 substituents, each substituent independently selected from
Cgalkyl, arylC, salkyl, piperidinyl optionally substituted with C,_alky; or R?and R®
together with the nitrogen atom to which they are attached form a radical selected from
the group consisting of piperidinyl or piperazinyl, each substituted with aryl,
Cl.ﬁalkyicarbonyl, piperidinyl or pyrrolidinyl optionally substituted with arylC_salkyl;
R® is phenyl optionally substituted with halo; R is hydrogen; qis 3 or4; p is 1.

22, A compound according to claim 1 wherein the compound is selected from




conmpounds of fornula (la) or (Ib), into a therapeutically
active non-toxic acid addition salt by treatnment with an
acid, or into a therapeutically active non-toxic base
- addition salt by treatnent wi t ! “base, or conversely,
converting the acid addition salt forminto the free base
by treatment with alkali, or converting the 15base
addition salt into the free acid by treatnent with acid,
and, if desir @ -133- prepaLing stereochemcally
i soneric formnms._2 aternaryrg%es or N-oxide forns
t her eof 29. Aogonbi natilon “of (a) a conpound according
5 o-Y  and (b) 5one or nore other
; LS» 30. A product containing (a) a
compound P actior dp ow = y one of clainms 1 to 22, and (b)
one or nore ot hew; B\t sterial agents, as a conbined
preparation for_sinul¥afeous, separate or sequential use
in the treatng of a bacterial infection. 10 31. A
compound acco pg to clai glf%h-vmer ein the grampositive
bacteriumis ne hbgl Ilinr iigant St aphyl ococcus aur eus.
32. B POTH C ] Y i m24 wherein the
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including any stereochemically isomeric form thereof;
a N-oxide thereof, a pharmaceutically acceptable salt thereof or a solvate thereof.

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

24. A compound according to any one of claims 1 to 22 for use as a medicine for the

treatment of a bacterial infection.

25. A pharmaceutical composition comprising a pharmaceutically acceptable carrier
and, as active ingredient, a therapeutically effective amount of a compound as
defined in any one of claims 1 to 22.

26. A compound according to claim 24 wherein the bacterial infection is an infection
with a gram-positive bacterium.

27. A compound according to claim 26 wherein the gram-positive bacterium is
Streptococcus pneumonia or Staphylococcus aureus.

28. A process to prepare a compound according to claim 1 characterized by
a) reacting an intermediate of formula (II-a) or (II-b) with /H-pyrazole-1-
carboximidamide in the presence of a suitable base and a suitable solvent,



-131-

(RYp

wherein all vaniables are as defined in claim 1;
b) reacting an intermediate of formula (11}-a) or (1I1-b) with an intermediate of
formula (I'V) according to the following reaction scheme :

5
7
R R
Q
(CHy) R*
. R3_)J\, 2 q“N:Rr"_* (1a)
(v}
7
R R
O
6 4
| g R3)l\,(CH2)Q-.. X ——= ()
/ =+ \RS
N R9
ls
R (V)
{I1-b}
using nBulli in a mixture of a suitable base and a suitable solvent, wherein all
variables are defined as inclaim 1;
10 c) reacting an intermediate of formula (V-a) or (V-b)} wherein q* is 0, 1 or 2, with

a primary or secondary amine HNR'R? in the presence of a suitable catalyst,
optionally in the presence of a second catalyst (for the reduction), in the presence
of a suitable ligand, in a suitable solvent, in the presence of CO and H; (under
pressure), '
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NRIRS

{v-b) {Ib-2)
wherein all variables are defined as in claim [;
d) reacting an intermediate of formula (VI-a) or (VI-b) wherein W; represents a
suitable leaving group, with a suitable primary or secondary amine HNRR?,
optionally in the presence of a suitable solvent

(R R
Ngs
—
7 RB
R OH N,R“
= (CHyfy ~R®
RS
e
RB
{v1-b) : (Ib)

wherein all variables are defined as in claim 1;

or, if desired, converting compounds of formula (Ia) or (Ib) into each other
following art-known transformations, and further, if desired, converting the
compounds of formula (Ia) or (Ib), into a therapeutically active non-toxic acid
addition salt by treatment with an acid, or into a therapeutically active non-toxic
base addition salt by treatment with a base, or conversely,-converting the acid
addition salt form into the free base by treatment with alkali, or converting the
base addition salt into the free acid by treatment with acid; and, if desired,
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30.

31.

32.

-133-

preparing stereochemically isomeric forms, quaternary amines or N-oxide forms
thereof.

A combination of (a) a compound according to any one of claims 1 to 22, and (b)
one or more other antibacterial agents.

A product containing (a) a compound according to any one of claims 1 to 22, and
(b) one or more other antibacterial agents, as a combined preparation for
simultaneous, separate or sequential use in the treatment of a bacterial infection.

A compound according to claim 27 wherein the gram-positive bacterium is
methicillin resistant Staphylococcus aureus.

A compound according to claim 24 wherein the bacterial infection is an infection

with Mycobacterium tuberculosis.



