WD 2008/ 125487 PCT/ EP2008/ 053903 -1

DI PHENYL- DI HYDRO- | M DAZOPYRI DI NONES This invention is
w0 edoatiesdst o a conmpound of forrmula 1: YI O R~ PCT/EPRI08/D$3903

,,H Y X R2" 1 and the pharnaceutically acceptable

salts thereof, wherein X, Rl, R2, Y and Y2 are as 5

descri bed herein. These conpounds inhibit the

interaction of MDWM2 protein with a p- 53-1ike peptide

and therefore exhibit antiproliferative activity. p53

is a tunor suppressor protein that plays a centra

role in protection agai nst devel opnment of cancer. It

guards cel | ul IPHENEQIDIHY B0 MWD Sy RIDENDINESAgat | on

of permanently danmaged cl ones of cells by the

i nduction of growth arrest or apoptosis. At 1o the

Thiseewkthabn isséRted t§5%oh‘$)oanﬂ bafssmilPL:i on factor that
can activate a panel of genes inplicated in the

regul ation of cell cycle and apoptosis. p53 is a
potent cell cycle inhibitor which is tightly

regul ated by MDM2 at the cellulayilevel. MOM2 and p53
forma feedback control | oop. MOM2 can bind p53 and

inhibit its ability to transagetiyvate p53- regul at ed
genes. In addition, NMDM2 nedt t he
ubi qui ti n-dependent deg&gdat gf 15 p53. p53 can
activate the expressionjof th DM2 gene, thus raising
the cellular |evelRf qr.oyei n.__This feedback
control |oop insures Yhat Notk L d p53 are kept
at a lowlevel in no rolN” a0 célls. MDVR is
al so a cofactor for E2Rwhi th pﬁav central role
in cell cycle regulation. V[)?008/125487

PCT/ EP2008/ 053903 -2 RY

1

and the pharmaceutically acceptable salts thereof, wherein X, R', R*, Y' and Y” are as
described herein. These compounds inhibit the interaction of MDM2 protein with a p-
53-like peptide and therefore exhibit antiproliferative activity.

p53 is a tumor suppressor protein that plays a central role in protection against
development of cancer. It guards cellular integrity and prevents the propagation of
permanently damaged clones of cells by the induction of growth arrest or apoptosis. At
the molecular level, p53 is a transcription factor that can activate a panel of genes
implicated in the regulation of cell cycle and apoptosis. p53 is a potent cell cycle inhibitor
which is tightly regulated by MDM?2 at the cellular level. MDM2 and p53 form a
feedback control loop. MDM2 can bind p53 and inhibit its ability to transactivate p53-
regulated genes. In addition, MDM2 mediates the ubiquitin-dependent degradation of
p53. p53 can activate the expression of the MDM2 gene, thus raising the cellular level of
MDM2 protein. This feedback control loop insures that both MDM2 and p53 are kept at
alow level in normal proliferating cells. MDM2 is also a cofactor for E2F, which plays a

central role in cell cycle regulation.
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The ratio of MDM2 to p53 (E2F) is dysregul ated in many
cancers. Frequently occurring nolecular defects in

wo b@sn23461 NK4/ p 19ARF | ocus, for instance, havRCDERIW08/053903

shown to affect NMDM2 protei nﬁge_gradati on. Inhibition
of MDMR-p53 interaction in tundr cells wth vvildtype

Eﬁg ra%{& l\gl?ic\)/fzatg) 6}3% t@%ﬁﬁ%%ﬂ%@‘?ﬁ% IHelisngf caﬁ?elré I§:r¥&ue%tly occurring

triméercefao def,CCtS amth@fpﬂ eilN It/ pthrF lapyps; ﬁaoimtarae,dmve been shown to affect
WI(/% x te1 ﬁ El%r\)lﬁo MTDI\%Q{E%B nlff![ LIfagp or\1NI LPLtI?lmaor cells with

pec er an unnr erap
f/vddstylhn Ib53tsjnoolfd leddli to asd:ummleg(yn hﬁa;s53besélrcyslh amnast layd ol epeystesis.

rent C m)I ecul [ too%s for | nhi bi ion of
MZ ag gonltsté,?glc I Ool'ﬁ, c(an 0 . I' a H?V %%proac n%f:étrtlseéapy as smgle
a)gelngs(mun keabimésn wnﬁleﬁtmai@sgectrﬁm oalhescanbtumdﬂ tE%pws The

I’eéflglljl ofs{h gtgé}\/ d bl nq} Wh lgye Ie%trs]elz SEaifk renfa m'rlchleecular tools for

tes ranscrl on O
Bl]ngigﬁsm bﬁMDM&IpSB’II)MEraanmaga)glIaﬁtlbodlm, gﬂiﬁsehlﬁ\(élgeiﬁtﬁcﬂminsles,

hEbeRRD, DR aislins e Fusdeq Smsersd btyding i as 153 e

iﬂnwhes EZEIdepﬂndﬁnMSCdptldﬂ‘lﬁi‘nychrilﬂ752|ggéz{ﬁhg tHa® MIPYIR.antagonists

Pagi s HERRUhpoU RUBTRTE had previ ously been studi ed

for chem | um nescence (McCapra et al. Photochem and
Phot obi ol . 1965, 4, 1111-1121). Zupanc et al. Bull.

%effl'é Bt eﬁj.pg ?6% -f[l%lg q 97£ Xl7] gﬁ%b aﬂ 15 ?)reﬁ)orggfa%lei‘sm ? 1m18cl’azol1nes Hunter

useé-or triaryl I'nes
sty Cimg. Gedrer 1 B2sVoln 50, pgs. moePar @ponhoprepition of a marine and

PRI S Pline Wb R RR BB i gescence
WMeCamapoa nBis ravé ere. amid?lmatbﬁxﬂ. ]1965,hla\1{el I-oM2 1) oZupartcyat al. Bull. Soc.
eat t d/or p ng | f i d ar
1 %ﬁgchs ??1&08%?/1%5 ?%@éélégf/g% 7u1 ok (b reporré‘{%ﬁ élﬁ%? Iéftl bvidazolines
angdarting wmadriats inftey prepavatien bfipDTdaleeidativdd 00/ 78725 to
Choueiry et al. report a nethod for making
substituted am di ne conmpounds, and indicate that

i m dazol i ne-type conmpounds may be 25 useful in the
EP8at fieinto Mﬁtsdlinatleﬂepermimideicﬂlme dedvamasesful aymhmhnqnodulators

;HPE er 58 r%%eg%%ggca egq%ga%e l?s\g{iogsgy]'? %ftténselrjle ci/ér plfientlon of
ﬂ&ﬁlﬂlat(dd acthase mdtiptead eraatesystemid ]&pumedah@hathed;es, ANO rheumatic

008/ 125487 PCT/ 9 -3 As
T TR st T SR AL TR G L SRR
sxfbsflmtdfdﬂrmdhe AMmpddinds, and indicate that imldazohne -type compounds may be

useful in the treatment of diabetes or related diseases involving impaired glucose disposal.

US 6,617,346 Bl issued September 9, 2003 and US 6,734,302 B2 issued May 11, 2004

disclose related racemic cis-imidazolines.
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R1IH 111 N2 N%+ Y X R2 1 and the
phar maceutical ly acceptable salts and esters thereof

wokesasasX, R, R2, Y and Y2 5 are as her ei nPCT/EP2008/053903

descri bed. The present inventign provides chiral

ci s-im dazolines which are smal'l nol ecule inhibitors

Qf P}teggloﬁéqgﬂze_rgga qval b ﬁgetsérﬂgnvelngf)ﬁgkcl)ﬁcflers%eco Sund of formula 1
cel I'-based assays,’ compounds ~ 0 e present 1 nventlon
are shown to inhibit the interaction of MDWM2 protein
with a p53-like peptide with a potency that is
approximately 100 fold greater than a p53-derived to
peptide. In cell-based assays, these conpounds
denonstrate mechanistic activityY |Incubation of

cancer cells wth wild-type p53{l eads to accunul ati on

of p53 protein, induction off p53
and cell cycle arrest in Gl
in potent antiprolifera
p53 cells in vitr
were not observed In
conpar abl e conmpound 1 ¢t efore, the
activity of MDMR2 anta linked to its
mechani sm of action. These cogpounds can be potent and
sel ective anticancer agents.,,"The present invention
provi des at |east one comp&und of formula 1 20 WO
2008/ 125487 PCT/ EP2008/ 053903 14 YI O R"~1 H N 2
N,, HY X

and the pharmaceutically acceptable salts and esters thereof wherein X, R', R*, Y' and Y*

2 phase, resulting
ity against wld-type
these activities

mut ant p53 at

are as herein described.

The present invention provides chiral cis-imidazolines which are small molecule
inhibitors of the MDM2-p53 interaction. In cell-free and cell-based assays, compounds
of the present invention are shown to inhibit the interaction of MDM2 protein with a
p53-like peptide with a potency that is approximately 100 fold greater than a p53-derived
peptide. In cell-based assays, these compounds demonstrate mechanistic activity.
Incubation of cancer cells with wild-type p53 leads to accumulation of p53 protein,
induction of p53-regulated p21 gene, and cell cycle arrest in G1 and G2 phase, resulting
in potent antiproliferative activity against wild-type p53 cells in vitro. In contrast, these
activities were not observed in cancer cells with mutant p53 at comparable compound
concentrations. Therefore, the activity of MDM?2 antagonists is likely linked to its

mechanism of action. These compounds can be potent and selective anticancer agents.

The present invention provides at least one compound of formula 1



R2' 1 wherein Y1 and Y2 are independently sel ected
fromthe group consisting of hal ogen,

wao eooBliegaspret hyl, -NO2, -C--N, and -C -CH, 5 XPCHEP2008/053903
sel ected fromthe group consig%[ng of -S2, -C=0 and
-C=0CH2-; Rl is selected fromthe group consisting of
hydr ogen, al kyl substituted by heterocycle which
het erocycl e may be substituted by (C=0O Me, hal ogen,
aryl, substituted aryl, heterogycle, substituted
heterocycle heteroaryl sub W ed heteroaryl,
al kenyl and C=0R3 mhere|n =% , al koxy, am no,
cycl oami no, heterocycl eCo tuted to heterocycle;

R2 is selected fr roug/ c nsi sting of
substituted or unsubs§g , xcl oal kyl, —aryl,
heteroaryl and hetero ycle. owy brky4 on of R1

aryl can be substitut .
the definition of RL heteroaryl can be substituted by
benzyl). 15 In the definitigp™of Rl heterocycle can be
substituted by Cl.6-al kyl, R(C=0- Cl1.6-al kyl, -
(SQ2)- C1.6-al kyl, C1.6-alkylenyl heterocycle,
Cl. 6-al kyl enyl - NH (S02)-C1. 6-al kyl, C1.6-

&K%Ienyl (S) - C1. 6-al kyl ,

aIkernyI (C=0 - heterocycl e,

Cl 6- aIkernyI het eroaryl or -(C=0)-Cl.6-hal oal kyl).
Y hartdhe” atefrideperidentlpsel Reeddram teagrobp censissing ofhaddgdny

Ml Gprecy Voot and Gl oY 5 St 1n the

definition of R2 heteroaryl can be substituted by

Klis &latddftom WR 2008 cdRA8¢ oPCH,ER20080858908 H 5 Al so

enconpassed are conpounds of formula 1 wherein: Yl and

2. are i ndependent sel ected fromt r.o
Ko S Eer OB R St ¢ e g S fRged bhetggocycle
R tth-Heterfdyicle Xndysbesabattied bfyf(Q!i'cU)Nﬁl 41646, ]g:@n sm;eshmgd oyl
ecte rom

-SO2, -C=Q and - C=0CH2; R is
B?tsli%‘/%ﬁgP%‘E‘ﬂtﬁ%E_tFrWﬂ? 3@&%"&%? geftedgron, 1 8fkenyt and
Seoa’ ivihidt @fl RALSYHL, alk JX§f SHhiAGY, Kbarrﬁﬂltb $iktekatlyeld or substituted
E%%ﬁ%g Xcle al kenyl and C= wher ei n i s al koxy,

R* is selected from the group consisting of substituted or unsubstituted alkyl, cycloalkyl,
aryl, heteroaryl and heterocycle.

In the definition of R' aryl can be substituted by C,¢-alkoxy or SO,Me.
In the definition of R' heteroaryl can be substituted by benzyl).

In the definition of R' heterocycle can be substituted by C; ¢-alkyl, -(C=0)- C, ¢-alkyl, -
(SO,)- Cy6-alkyl, Cj6-alkylenyl-heterocycle, Cy.6-alkylenyl- NH-(SO,)-C,¢-alkyl, C;.6-
alkylenyl-(SO,)-C-alkyl, Cj.¢-alkylenyl-(C=0)-heterocycle, C,¢-alkylenyl-heteroaryl
or -(C=0)-C.6-haloalkyl).

In the definition of R? aryl can be substituted by halo, -CN, C;_¢-alkyl, Cy_¢-alkoxy, C.¢-
haloalkoxy, -(C=0)-C,_¢-alkyl or -(C=0)-OH).

In the definition of R* heteroaryl can be substituted by C; ¢-alkyl.
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cycl oam no, heterocycle or substituted heterocycle; R2
is selected fromthe group consisting of substituted

worooansubst i t uted cycl oal kyl, aryl, heteroar yPCEHEP2008/053903

het erocycl e; 10 and the pharnqgeutically accept abl e
salts and esters thereof. Preférred conpounds are

I R A

Further preferred are conpounds mherern Y' and Y2 are
¥aohl Y de pelapeieht)y sddcercltfean thSgrbrpapnsitingefihalBgen, X i s

and i s .disubstituted by hal ogen
Eﬁﬁ;%ﬁymﬁg%rﬁﬁ@r¥%?ﬁ$%$ %dégre conpounds wherein Y

and Y2 are each independently selected from-d and

XBX sele¥tddSraveh agtduReonssstial Bk -9 ab=0 sndoaesudiss i t ut ed
by carboxy al koxy. 20 Further preferred are conpounds

St ) oS SRRt St S
Hétsrogdlé, subgidutoy hbtRgad atedylGNdaT= on%maefesrﬂ it sliked;, blyuno,
car boxg %{kox $¥dro% ﬂ -COR3 where R3 is

& ¥pse ed?% ﬁ”GH%ﬁ@@F "het erocycle. 25 Al'so

preferred conpounds are conpounds in which the two
Rﬁldrséigﬁéﬂ abonthe gfouph@nsibtifigdefzabstiteted ongnaibetitutedecyclioslkyl, aryl,
on to each other. The conpounds may be in a

onfl
%bﬁ?ﬁﬁ&jﬁay be optically active. Especially

preferred conmpounds are for exanple: 30 WO
200 8Ve PASABIce RPLIN I R2QPBLRSINOB estery thercdf.
[cis 2, 3-Bi s-(4-chl oro-phenyl)

rre ﬁ%]‘m?’pogllns %r%?:_g%ﬁrzq%sn(?ftzf? L;r{lul T %vharleﬁ)ﬁ/ YA ardzach
pﬂ%@mﬁﬁmﬂfxdeidethermphémyhdstSOz
-5-0x0-2, 3-di hydro-5Himdazo [ 1,2-a] pyridine-1- 5

sul fonyl] -benzonitrile-5-

[ 2R*, 3S*- Bi s- (4-chl or o- phenyl) - 5- 0x0- 2, 3-di hydr o- 5H
Fmtkjtazmef[err&d Zr-ea;})rrwundls wherein ¥'smdfYg fayd Qach independently selected

fl
5t AN BERORR A Ehinany ich iy dsvhiaysd Behylgread
nyl)-2, 3- dihydro | H imdazo [ 1,2-a] pyridin-5-one;

ﬁ%ﬁﬁer grgﬁ;ggd ali%: c8 gogp@ ﬁegel% N a%?eﬁfn %r% each 1nd§Penderlrtly iee)ected
fsahf -giiphd -Bih é,(nx 8@ tmd Reis aryl wh1ch is monosubstltuted by carboxy alkoxy.

Further preferred are compounds wherein Y' and Y” are each independently selected
from -Cl and -Br, X is SO,, R” is aryl which is disubstituted by halogen and CN or
monosubstituted by carboxy alkoxy and R, is hydrogen or —-COR? where R is a

substituted or unsubstituted heterocycle.

Also preferred compounds are compounds in which the two hydrogen atoms of the
imidazoline ring are in a cis configuration to each other. The compounds may be in a

racemic form and may be optically active.

Especially preferred compounds are for example:
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rac-4- [-cis-2,3-Bis-(4-chloro-phenyl)
-5-0x0-2, 3-di hydro-5Hi mdazo [ 1,2-a] pyridine- 1-

waoBameB] - benzonitrile; rac-cis-2,3-Bis- PCT/EP2008/053903

(4-chl oro-phenyl) -1- (2-fl uor% benzenesul f onyl)
-2,3-dihydro-1 H imdazo [ 1 ‘a] pyridin-5-one;

4- \V 2 r
é&%éSs ’Sf %nyﬁ% ?%%lélgg) ﬁﬁ%’l&@ %_El?g Byl %fh%dr(o 51% %mia]zgf)l 2 aHan%hne 1
putfoingt | Bumebenrzamtrde,s 2,3-Bis- (4- chI or o- phenyl) -1-
(2, 5-dinethoxy- benzenesul fonyl) -2,3-dihydro-1 H
imdazo [ 1,2-a] pyridin-5-one; rac-cis-1-
(2- Chl oro-benzoyl) -2, 3-bis- (4-chloro-phenyl)
3223*,él$*h9fdf(é ~chlddoiphiedd >-0-¢xo012, Qdim@r@ﬁplytmidiam b2erjpyridine-1-

1 e o

% zbre%lzoéla"lgs) f{ 35’65 h{/zi dcth%lff eh%rll)nS 0)?’0 Pd}_hyéiro 5H-
pylldam 25 pyrédine- ahtsulibsyllzza‘h&rs%e(mbmmﬂ@ro phenyl) -1-
(t hi ophene-3-sulfonyl) -2,3-dihydro-1 H imdazo [

2 I
T T Pty i e P e
moidezod 1 Sud] pomdih)>-one3- di hydro- 1 Himdazo [ 1,2-a]

pyri di n-5-one ;

31%03 ?élisg % l?l% @1 §P11Q) g)m:ﬂl)OSQRS r@yg hl_hjy%£045ﬁ] 1%&&0?1‘3@ Zaﬁ?ﬁﬁhne 1-

i m dazo
p;}fqndrrbem@n@'ﬂem 2008/ 125487 PCT/ EP2008/ 053903 -7
rac-ci s- 1- Benzenesul f onyl -rac- ci s- bi s-

(- £ h lc8r233 @l&e@y&)lor ]iv)l?kngl) hiygfcp 2 :!5 d_lhif(ﬂ]odﬁ‘? Pmidato Hzi 2—29]]f}/ridine— 1-

pyri di n-5-one; rac-c Bi s- chl or o- phenyl }
étﬂfo@yﬂrbelna@”rlﬁﬂbenzenesul fonyl ) -2 3-di hydro-1 H
i mdazo [ 1,2-a] pyridin-5-one; 5

F&%)&Q% “Bis @4 @hl%rc( ?h&Nl)Q[ 2%%%’ b)enz%nés‘iﬁb&ﬁﬁ@@edﬁ Gl 9.

azo 1, 2-4] pyrldln 5- 0ne;
fraigazgl é»zia- PXI’BCh@rﬁ MNG- 2- f | uoro benzenesul f onyl )
-2,3-bis- (4-chloro-phenyl) -2,3-dihydro- 1 Himdazo

[fac]01822 @1B1§l ‘[-ICHHOPG ?h&ﬁﬁr’) 1-(2,4-difluoro-benzenesulfonyl)-2,3-dihydro-1H-
rac-cis-2 Bi s- (4-chl or o- phenyl) -

ujdazgl Mcﬂrﬁyredlﬂérwl benzenesul fonyl) -2, 3-di hydro- 10
1Himdazo [ 1,2-al pyridin-5-o0one;

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(2,5-dimethoxy-benzenesulfonyl)-2,3-dihydro-1H-

imidazo[1,2-a]pyridin-5-one;

rac-cis-1-(2-Chloro-benzoyl)-2,3-bis-(4-chloro-phenyl)-2,3-dihydro-1H-imidazo([1,2-
a]pyridin-5-one;

rac-cis-1-(2-Chloro-benzenesulfonyl)-2,3-bis-(4-chloro-phenyl)-2,3-dihydro-1H-

imidazo[1,2-a]pyridin-5-one;

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(thiophene-3-sulfonyl)-2,3-dihydro-1H-

imidazo[1,2-a]pyridin-5-one;

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(1-methyl- 1H-imidazole-4-sulfonyl)-2,3-dihydro-
1H-imidazo[1,2-a]pyridin-5-one ;

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(4-fluoro-benzenesulfonyl)-2,3-dihydro-1H-

imidazo[1,2-a]pyridin-5-one;
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rac-1- (2-Chloro-4-fluoro-benzenesul fonyl)
-cis-2,3-bis- (4-chloro-phenyl) -2,3-di hydro- 1

woRiositeksd [ 1, 2-a] pyridin-5-one; rac-cis-2, 3pGi/BP2008/053903

(4-chl or o- phenyl ) -1- (4-netho§y benzenesul f onyl)
-2,3-dihydro-1 H imdazo [ 1 a] pyridin-5-one; 15

h l.
f g%ggﬁe%gﬁhfso &ﬁra% J dsog (?Qﬁﬂ%“ph%ry&l?—% ﬁ(? E?(%rﬁ-el;sl#l-lﬁlﬁ)&%dl,z-

hdeHBSBna Bi s- (4-chl oro-phenyl) -1-
( 3- met hoxy- benzenesulfonyl) -2,3-di hydro-1 H im dazo

1.25a] _
%aé?ce%%ér%ﬁ’ {8 i SRR 38 g hcnzepesulnyh-2-ivydro-11
{midet[b2er pprédipisone2, 3- di hydro- 20 1H i nidazo [ 1,2-al
pyridin 5- one;

%% ggésgﬁenyk§%g]§ﬂdlhy %%gﬁgéetm§Hgg Fﬂq35§I$is-
pyﬂad)h@Sﬂpﬂ@hnﬁ%Qnmls 2, 3-Bis- (4-chloro-phenyl) -1-
(3, 4-difl uoro- benzenesulfonyl) -2,3-di hydro-1 H

kam &Iéay??)IC}&m% ?hu ?/J bg‘lzg (fﬁ)'?yl) g% Hi&fs- Bhloro- -phenyl)-2,3-dihydro-

Bi s-( or o- p eny
1HJCX@H@IBZ@InydWD55HRIn1dazo [ 1,2-a] pyridine- 1-
sul fonyl] -benzoic acid nethyl ester rac-cis-1-

- cg‘h BI195-¢4- Qﬁltolﬂﬁ)f}{erg?"f-gﬂ SRk - @r}}{ét)l?/l l?en%er@s&lfonyg -2,3-dihydro-

éﬁ | or o- gﬁ dr o- m dazo
rintifazobL, dnEpyridm -5 608y 125487 PCT/ EP2008/ 053903 - 8
rac-ci s-1- (3-Chl oro-benzenesul fonyl) -2, 3-bis-

(- ch-enRsrBhemydrd- be%ze?hegdllh% Doc1312 Blrblé m Qlﬁ%ﬂ) [)héllly% @]5 dlhydro—

éﬁ i di n-5-one; rac-cis-2 i's- - chl or o- phenyl’) -
E lmlé%ﬂobl%@h@’éﬁé‘két%nyl) -2, 3- d| hydro 1 H im dazo [
1,2-a] pyridin-5-one;

Fa’%CaéIQ 3-1s-B34-Bhivrd-Hhéehl [szﬁ‘aﬂdiy)belrzéﬂééhl - 2,3 Hh RN H-
l) - -d|hydro 1H i m'dazo - a] pyridin-5-one;

F%§b€?éJ11PXQ¢Qﬁi%@% benzenesulfonyl) -2, 3-bis-
(4-chl oro-phenyl) -2,3-di hydro-1 H |n1dazo [ 1,2-a]

m&rdlm B-1is- @nehlofl ?h@ﬂf)— &é&i&rﬁ 3- ﬁﬂfo@ll;}l)ozmdnh/afwm 1Tri|1dazo 1,2-

f f1 uor o- benzo i hydro-1 Himdazo [ 1
AIPFYAING? RS- one;

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(3-methoxy-benzenesulfonyl)-2,3-dihydro- 1 H-

imidazo[1,2-a]pyridin-5-one;

rac-cis-1-(5-Chloro-2-fluoro-benzenesulfonyl)-2,3-bis-(4-chloro-phenyl)-2,3-dihydro-
1H-imidazo[1,2-a]pyridin-5-one;

rac-cis-1-(4-Chloro-2-fluoro-benzenesulfonyl)-2,3-bis-(4-chloro-phenyl)-2,3-dihydro-
1H-imidazo[1,2-a]pyridin-5-one;

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(3,4-difluoro-benzenesulfonyl)-2,3-dihydro-1H-

imidazo[1,2-a]pyridin-5-one;

rac-3-[cis-2,3-Bis-(4-chloro-phenyl)-5-0x0-2,3-dihydro-5H-imidazo[ 1,2-a] pyridine-1-

sulfonyl]|-benzoic acid methyl ester;

rac-cis-1-(5-Chloro-2-methoxy-benzenesulfonyl)-2,3-bis-(4-chloro-phenyl)-2,3-
dihydro-1H-imidazo[1,2-a]pyridin-5-one;
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rac-ci s-1- (3-Chl oro-4-fluoro-benzenesul fonyl)
-2,3-bis- (4-chloro-phenyl) -2,3-dihydro- 1 Himdazo

WO 2822837 pyri di n- 5- one; PCT/EP2008/053903

rac-cis-2, 3-Bi s-(4-chl oro- phen%l) 1- (4-f 1l uoro- 2-net hyl
-benzenesulfonyl) 2, 3-di hydr o- Himdazo [ 1, 2-3a]

ri.d
PREiEd 3 TH08 bebsnesplfom - 2biy o Momerhinylids S ey T
ilhidazd h@sypyradiyiSyed; 3- di hydro- 1 H-i mi dazo | 1,2-a]
pyridi n-5-one; rac-cis-2,3-Bis- (4-chloro-phenyl) -1-

kB ROV %Hl%?(ykyilen)@)’—g—(% IR Bireba b ARE D sLaihy o, A

@ﬁxbnlﬂﬁudpwmhnﬁbmyabenzenesulfonyl) -2, 3- dlhydro- 20
1Himdazo [ 1,2-al pyridin-5-one;

ag sf/%,?oﬁi%h%i‘ﬂ%r% h&ﬂ} )Qg-‘?&o‘l’lﬂ]ﬁ-lllyi Qulgﬂ-%l)sgp? ldﬁ%?’d)’d 1Bithidazo[1,2-
2Ry1i8®-5Bns- ( 4- chloro phenyl)-1-(2-fl uoro-benzenesul fo
nyl)-2,3-di hydro-1H imdazo [ 1,2-a] pyridin-5-one;

4-Chl - -
%‘gc“sc.lsf S R ERI GRS eyl § LS RSB opanegal F on

th@ﬂﬁléﬁﬂpﬁman%Pmm1dazo[l 2- a] pyridin-5-one;
rac-cis- 1- (3-Chloro-benzoyl) -2, 3-bis-

{fd- &J]bgrlﬁs PACANG- phgn —g—iéb]m'b?d—%ellﬁ'o}gg] daath ki A- 1nﬁhazo 1,2-
%)Q’ di’'n-5-one; WO 2008/ 125487 PCI/ EP2008/ 053903 -
f

riding3-2ng- Bi s- (4-chl or o- phenyl ) -1-
(3-trifluoronmethoxy-benzenesul fonyl) -2,3-di hydro- 1

H.'CLJH g@?@}{lorl) @ﬂﬁbr@ﬁéﬂz@hé@uﬁorﬂ‘l‘ﬁz 3[@&(41k1§lo?0 ﬁhgiyﬁ 2,3-dihydro-
| or o- Eﬂgny - (3-fl uor'o-benzoyl )

IHHQWWWH Jpyry Iiﬁﬂuﬁzo [ 1,2- a] pyridin-5-one; 5
rac-cis-2, 3-Bi s-(4-chl oro- phenyl) 1-[2- (2, 5-di met hoxy-

pi&ewbb 13151@4 )éh]]or@pﬁerwmywqm%% erﬂétﬁﬂll n&er;les@lf&]yl) 2,3-dihydro-
6]

di n-5-one; rac-cis-2,3-Bis- (4-c r o- phenyl’) 1-
E) urraﬁaZ.?Ibéwaﬂi%gdm zoeg. d| hydro-1 Himidazo [ 1,2- a]
pyri di n-5-one; rac-cis-2,3-Bis- (4-chloro- phenyl) -1-

fai% daeb, gqaqy(hen%@o/ oheryd)- 3( slithipes-0-=rethiyll bangazgulforiyd 22,3 ohydro-
al1¥n1dazo[1 % aJpyridin-5-one;

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(3-methoxy-benzoyl)-2,3-dihydro-1H-imidazo[ 1,2-
a]pyridin-5-one;

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(2-trifluoromethoxy-benzenesulfonyl)-2,3-dihydro-
1H-imidazo[1,2-a]pyridin-5-one;

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-isobutyryl-2,3-dihydro-1H-imidazo[ 1,2-a] pyridin-5-

one ;

2R*,35*-Bis-(4-chloro-phenyl)-1-(2-fluoro-benzenesulfonyl)-2,3-dihydro-1H-

imidazo[1,2-a]pyridin-5-one;

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-cyclopropanesulfonyl-2,3-dihydro-1H-imidazo[1,2-
a]pyridin-5-one;

rac-cis-1-(3-Chloro-benzoyl)-2,3-bis-(4-chloro-phenyl)-2,3-dihydro-1H-imidazo|1,2-
a]pyridin-5-one;
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1- (2-Chloro-benzoyl) -2R*, 3S*-Dbis-(4-chl oro-phenyl)
-2,3-dihydro-1 Himdazo [ 1,2- a] pyridin-5-one;

w0 a®8a2882, 3-Bi s- (4-chl oro-phenyl) PCT/EP2008/053903

-1- cyclopentanecarbonyl 2, 3- d[gxdro-l Himdazo [ 1, 2-
a] pyridin-5-one;

.o e e -1
AR S e PE @Dﬁ?ﬁ%ﬂ&%%%bazo*f?%f’vf?g > dihydro-
bMrinddaroblt, Z)-Iaépyndm 5-one;
rac-ci s-2, 3-Bi s- (4-chl oro-phenyl )-1-(2-fl uoro-benzenes

f I |

%%}:Fcl(?%ly 3)1':}51883’ cﬁil E(y g](:l%l@ | ‘39%%?8 le)%lggz()? 2?3 th-idgo "flﬂil 1)m1dazo [1,2-
apRrid@S3-obe;s- (4- chl oro- phenyl) - 1- (2 f1 uoro- 20
benzenesul fonyl) -2, 3-dihydro-1 Hinidazo [ 1,2-a]

| .

Pa%%}@%g B’i%%‘%hlg %ﬁf‘@? iﬁ% é% glfﬁl@?o&? é)%ﬁ%a)” Qgefﬂy\ﬂ)zﬁ dihydro-1H
beﬁz@ﬂé@uipwm#h¥30m13 di hydro-1Himdazo [ 1, 2-4a]
pyri di n-5-one; rac-cis-2,3-Bis-(4- chloro phenyl) -

(Zs-b) By _
Jhs D0 03 BRASRRSAT DM ol 2 RRNGY o
hwmdﬁnﬁazg 1,2-a] pyridin-5-one;
rac-cis- 2, 3- BIS (4-chl oro- phenyl ) -1-(2-fl uoro-benzenes

f k) I v 0 B,
HJCI C?ﬁpg’gz%gs 4 E‘Hlop(p hérg}@)l' gl(% ffﬁcrtg&ﬁr ll)e)n\%\(oﬁggggélh? %1281-71—1 imidazo[1,2
ﬁ@w@mz@@aﬁ 053903 -10
N-(2-{4-[rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(2-fluoro
'Ik?@@ﬁ&%sl%nzgﬁ)’ bR 55“58 (lhch%ro?-phenyi) 12@81%'?&1@[ plimidasp,2-
[ pyri di ne-6- car bonyl ] - pi per azi n-

P @T Py - met hanesul f onam de; rac- CIS- 2,3 - Bis-
(4 - chloro -phenyl) - 1- (2 -fluoro -benzenesulfonyl)
racfis-2,64Bik-24- @Hl%ﬂhghélﬂfl)‘li Xclopen@ifd¥drbonyl-2,3-dihydro-1H-imidazo[1,2-
ﬁwpera2|ne | - carbonyl ] - 2, 3-di hydr o- | |n1dazo[1 2-alp
YVEIM-508%e: rac- cis- 2,3 - Bis- (4 - chloro
-phenyl) - 1- (2 -fluoro -benzenesulfonyl) - 6 -
fA-did1 Blmn&s)ui h&lﬁly}ll-beﬁiéﬁﬁédlﬁon 1202bRZUNBIorb-phenyl)-2,3-dihydro-
-carb % i}S di hydr o- H-|n1gazo [41,2 a] “phenyl)- !
by ?ﬁwé OBy ridAR: chnsm
2, 3-Bi s-(4-chl oro-phenyl )-1-(2-fl uoro-benzenesul fonyl)
rﬁ did? Hﬂilh‘ﬂ—tﬁﬂop@@ﬁ@ﬂyﬂﬁi (lﬁ@?&@%’ﬂehes&lfgnﬂ) Q)Bdcﬂlﬁydrﬂ 6-iodo-1H-
ln]daﬁo Zﬁﬁip yridi n-5-one; 10 rac-cis-

S2UPRIIBRYhenyl ) - 6- (4- et hanesul f onyl - pi per azi

ne- I-carbonyl) -1-(2- fluoro-benzenesul fonyl)
64 4-3xcdiylvpiPeazinekt- Cilrﬁbﬂ)ﬁ;-QRﬁ 33%-Bisa4- dhﬂ{drbﬁbh’én 3-aP@;-fluoro-

ﬁ@%ﬁ{l?%} W)jlg 5 %O(EEYdfg 4%? l@l({ago [qt&egﬁ}[/)}’)ldl%l— —one S

6-(4-Acetyl-piperazine-1-carbonyl)-2R*,35*-bis-(4-chloro-phenyl)-1-(2-fluoro-
benzenesulfonyl)-2,3-dihydro-1H-imidazo[1,2-a]pyridin-5-one;

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(2-fluoro-benzenesulfonyl)-6-[4-(2-morpholin-4-yl-
2-oxo-ethyl)-piperazine-1-carbonyl]-2,3-dihydro-1H-imidazo[1,2-a] pyridin-5-one;

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(2-fluoro-benzenesulfonyl)-6-(morpholine-4-
carbonyl)-2,3-dihydro-1H-imidazo[1,2-a]pyridin-5-one;
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tetrahydro-imdazo [ 1,2-a] pyridin-6-yl] -2-
[ 4- (3- et hanesul fonyl - propyl) -piperazin- | - yl]

WO edokaes7 1, 2-dione; 15 rac- cis- 2,3 - Bis- PEI/EP2008/053903

chloro -phenyl) - 1- (2 quorP benzenesul fonyl) - 5
- oxo - 1, 2,3,5 - tetrahydro- |%1dazo [ 1,2-a]

Rlyg 84 H? 4(315 %X - éh(f%r% nl%/}%a?‘? t h& Eltggrof ehzgn%gulfocnlyﬁ 5655 1,2, 3,

5h€m21’3desuhfdam{ll)2 a p5r1d1nc})6txafb011,yl]2plﬁ¢r‘ézm 1 yl} ethyl)-

ef,ra dazo [ 1,2-a] pyridine-6-carboxylic acid
}n%q?lgﬂ%gmnqk (4- Acetyl pi per azi ne-1-carbonyl) -cis-

2R*, 35# bi s- (4-chl or o- phenyl )-1-(2-fluoro 20
tmrri%h,ésliibﬂ}nbdlo)o—ph@a}dﬁ— hy( &hflgokdHbemredesntpay 261 [dy(2idbrph®lin-4-yl-

MG pabd%E 1 carbomyli2:3 dibaden Heimisigo bl e 2y
l) - 5- oxo- 2, 3- dlhydro 5H—
ravi da 2,6 Bis-24-ahloye-pHemeé)-1 (%mtrbmiwtl}zentﬁellfzuyklb6e{é'r(d-ethanesulfonyl-

il ejr%ﬁﬁT 1-GRSinLEs S B smaafl or. 0o ARERY a6

2oXx0-et h Y
car bonyl ]
163 33 g 4fichhpre-oh &) il ddlef o benzapgpphfonilné=(4-methyl-piperazine-
0 r; rac-3-
?é%gkﬁl M%égﬂﬁgﬁ)kﬁéﬁgkg eny?ﬁbﬁﬁ%hgzéghyl pi per azi ne-
1- carbon - OX0-

ichiyclp GG A oo ohamyBl- &y thoaswilony spiperarige l-tsebarsilcl (2
aGbo- E@ltzgl%'sul?(ﬁ{yﬁrz 3 rcﬁ’t?yd%o 1H- imidazo[1,2- a])pyndm 5-one;
[cIs-6-(4- cety plpera2|ne | - car bonyl)-2 i s-(4-ch

h
o1r ?WS@S? érﬁglﬁ e ablpesqf Phgn‘/éﬂ by ifiorebenzgpesulayyl)-SueezbiZe 3 5-
%gﬂgﬂ\é{f%tlﬂﬁhaz%ﬁ £5) pyRir2808Y-1224 8 1 BRI ERIEARB P3P0 perazin-1-
Yﬂﬂq$@ﬂﬁéeéﬁ@nﬁﬂ-chloro-phenyl)-6-(4-ethanesu|fony|-pip

erazi ne-1-car bonyl ) -5-oxo- 2, 3-di hydro-5Hi m dazo |
facZi@l, 3FB€§ '(@Ucﬂl%ré-pﬁéﬁﬂ)o ﬁhlﬂuop&—ﬁéﬂeﬁes@%ﬂylﬂ%td?ﬂl gsker
{ cis | or o- phenyl) [4

tezmhréreézradazrl W aén‘/ﬁwr)e osriberdiiagisl methylgstssny | |
- 5- 0x0- 2, 3-di hydro- 5Hi mi dazo[ 1, 2- a] pyri di ne-

HercSAid- ﬁgrml; X4 BRIBZQHReRE)- O (231 uoRS - Byﬁzeﬁ&hﬁbnyl) 5-0x0-1,2,3,5-
3- 1( 2R, 3S$*)Bi s-(4-chl oro-phenyl)

fefra zdrﬁtifrp%iou h? &lmrldweo@(éar@pﬁwqa% Bethylamidet -
yl met hyl] -5-o0x0-2, 3-di hydro-5 Himdazo [ 1, 2-a]

py(a AbietyBp lép'e%ﬁrfeonﬂlr})obﬁb’%@fﬂﬂ*f.’isl*ﬂ)ls (4€ehl8ro- phenxl) 1-(2-fluoro-
car bony

ci s- 2, or 0- phe yI) 6- (nor phol i ne-
{vﬁnzsnw%mzﬂézé ﬁbflre Bl yr n%lfQS APCpyri di ne- |
-sul fonyl] -benzonitrile; 10
m%-&iz{-é,é=1{i§f{4%@mby¢-pbérg¢)r-azhﬁﬁpﬂolﬁ@r@wybﬁyi):550x8 233-Biksdro-5H-

- (4-chl qr g- phenyl) - 5- oxp- 2, 3- ydr o-5H i mi dazo |
ﬁ@‘%éh%yaﬁ P@ﬂfﬁeg-lrsuffgﬁﬁ?&wmw i MR €T o

rac- 3-{cis-2, 3-Bi s-(4-chl oro- phenyl ) -5-o0xo- 6-
fA-3-Bi32,3-Bis-( 4 lchiok ®-phemd)-611y! (R -rpofpRORAZ4NE-2-ox0-ethyl)-piperazine-1-

carbonyl]-5-0x0-2,3-dihydro-5H-imidazo[1,2-a] pyridine-1-sulfonyl}-benzoic acid

methyl ester;

rac-3-[cis-2,3-Bis-(4-chloro-phenyl)-6-(4-methyl-piperazine-1-carbonyl)-5-oxo0-2,3-
dihydro-5H-imidazo[1,2-a]pyridine-1-sulfonyl|-benzoic acid methyl ester ;

rac-3-[cis-6-(4-Acetyl-piperazine-1-carbonyl)-2,3-bis-(4-chloro-phenyl)-5-ox0-2,3-
dihydro-5H-imidazo[1,2-a]pyridine-1-sulfonyl|-benzoic acid methyl ester ;
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1-carbonyl] -2,3-di hydro-5Himdazo [ 1,2-a] pyridine-
1-sul fonyl }-benzonitrile; 3- [2R*, 3S*-Bi s-

W@ 2008h3a8D- phenyl ) -6- (norphol i ne-4-carbonyl ) PCT/EP2008/053903

- 5-0x0- 2, 3-di hydro-5H 15 |n1dgég [ 1,2-a] pyridine- |
-sulfonyl] -benzonitrile; 3S*-Bi s-

gaéz%Eéégqg,?é@g—?ﬂ%hlzoa@ghﬁﬁ ABR 2 goﬂa{ﬂgs_ll_ﬁffggl] F gerlflk be 1- carlfonyl) -5-0x0-
2 8ulihpirgtJH-itoslazoni2-afiphedine-desutionyl] -bAoatiy hci@ nBthybeser ;
(4-chl oro-phenyl) -6- (3, 4-dinethoxy- phenyl)

2P o R L o BB SO R0

ea;bbrﬁ)cbhijjroxpkﬁehylﬂyydﬁq SHdurrhyldzr()d)l 2] 1b=jﬁr1dmnaal brmlf@n}fl} Bergpic ac1d
ﬁ%ﬁ -one; rac-cis-1-Acetyl-2,3 -bis-

?% Forb phenyl) -6- (3-net hanesul fonyl - phenyl)

-2, 3-di hydr o- Himdazo [ 1,2-a] pyridin-5-one;

PR35 lﬁéfétbrllorc&phérnyl)béﬁé;ﬂz-nlo phym-d 2t 2- afxoy¢thyl)-piperazin-1-

)ilé:e%hr#? 0X£)4Z§EQS/HF Qﬁelﬂﬁhgzo%?% %éﬂ’rlﬁ%rgg g suf (%1}7:]3} Eenzomtrﬂe,

(4- chloro phenyl (2-fl uoro-benzenesul fonyl) -6-
(RB=IrbktinaAdser(4-oh Fo- th@ﬁ&ﬁj(HwZP]@lmeW@hfbom’l}-ﬁ1QXpt?a3zdlf{Ydr0 5H-

hﬁ?@égggﬁ?ﬁ%@%‘gé S%Sn‘/l}ﬁ@e&%%me%m

rac-cis-2, 3-Bi s-(4- chloro phenyl% '
(azz H (Goliok isen uprsaaing-brigtbonyle=cist 23 ki Fhlprasplaery)y5-ox0-2,3-
2dﬁi)' bM%ﬁaé'zogM qh%%lﬂqeh JulfsrR]] @éﬁ%ﬂme - one;

[cis Bi s-"(4-chl or o- heny

-6 nor phol i n-4 I-5 0xo0- 2, 3-di hydro-5H i m dazo
fac3- {zoaa? 335+ |(@1C%]9I0'lph€1§i]ﬂ -5 OMY16r [4- Geh3dnfleerotrropmnyl)-piperazine-
ﬁQﬁrb%ngfl‘}‘lZ% gfh@/érdo‘gﬁt1}ﬂ1d&'0gﬁf-%ﬁ5y@1dqney l-@@ltf&ﬁlg b&zénf‘?ﬂﬂ% (

c | of 0- ph eny - 5- 0x0-2 dro-5H i m'dazo
-sul fonyl ] -benzonltrlle and rac- 3-

Pd@% %S*pﬁgr@ ch{qgod]lﬂegylbﬁp(ﬁ]@fyhyhne -4-carbonyl)-5-0x0-2,3- d1hydro 5H-
iRid@XA1.3, a’ipﬁﬁ&iﬁgﬁ%uﬁbhﬁ]‘fb&%%u[rﬂel 2-a] pyridine- 1-

sul fonyl ] enzoic acid Effecti ve anount" means an

unt that eff ctive to prevent Il eviate or
éﬁg (41%11 Bﬂ% bgmeypaeliyet- 6?“%6%‘ érf{:i‘or%é dihydro-5H-

ﬁﬁmiq{alz fo) ﬂicliﬁe-?}tblalf@ﬁ)ﬂ -Beaaidileeat ed. " Hal ogen” neans
fluorine, % | ori ne, bron1ne or |od|ne "Het ero atont
Itg%acrllss 1- r!:eta}lfi (2”?? bslsel(f ((:: l%(rjofp grwl)NB (3,4- cﬂmet%oxy p?\enyl) 2,3-dihydro-1H-

imidazo[1,2-a]pyridin-5-one;

rac-cis-1-Acetyl-2,3-bis-(4-chloro-phenyl)-6-(4-methanesulfonyl-phenyl)-2,3-dihydro-
1H-imidazo[1,2-a]pyridin-5-one;

rac-cis-1-Acetyl-2,3-bis-(4-chloro-phenyl)-6-(3-methanesulfonyl-phenyl)-2,3-dihydro-
1H-imidazo[1,2-a]pyridin-5-one;

rac-cis-1-Acetyl-6-(1-benzyl-1H-pyrazol-4-yl)-2,3-bis-(4-chloro-phenyl)-2,3-dihydro-
1H-imidazo[1,2-a]pyridin-5-one;

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(2-fluoro-benzenesulfonyl)-6-(3-methanesulfonyl-
phenyl)-2,3-dihydro-1H-imidazo[1,2-a]pyridin-5-one;
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"I Cso" refers to the concentration of a particul ar
conpound required to inhibit 50% of a specific

wore@sueadr activity. | Cso can be rreasur ed, i nt ePCHEPW08/053903

as is described subsequently. YAl kyl" denotes a
strai ght-chai ned or branched s&t ur at ed al i phatic

drogar t
pa¥: 15- S? 1?19 (()4 cgl%ro ﬁ(%lgﬁ?)a gatﬂdlrogi?% dézﬁ%%sg\&g?ﬁat%r@yﬂg?ﬂlgl—propenyl)—
hﬁethbyrbroﬂéhlmahm[alz :ﬂ:wnéunrﬁ nge;3 to 8 atons. Preferred
exanples of cycl oal kyl groups are cyclopropyl

I I ¥ |
fgy%% BC%ZM]QW%%&E Sg Mo ?ﬂl&#q\gﬁﬁle%ﬁg oxo % HF\%/dro 5H-
pn@pgd 1,2-d Emuhopy}sulfbmﬂylb?mtonbuteyl 2- but yI pent yI
hexyl, and the like. Generally, Iomer al kyl is

pe{ceif F 1@8;&|Xkox9r% JQH&YA—’I—y@rggtgmsrﬁ???—eise(félegh%}loy h(;i'l§]1 ~5-0x0-2,3-

not es ‘- Lower . al'k
dlélmdltoe@H igrdlayeel 2-al Ryidine- BoulWDyRolg8z02i54lg 2nd
PCT/ EP2008/ 053903 - 13 "Aryl" neans a nonoval ent,
[ 1 t

E&Eg?g%{g ? ganIQ (4- ‘Eglf%g hén rl):? g)?gb% §dﬁ§'ﬁﬁ)‘i 8MI(’:T1E rTgazo [1,2-a]pyridine-1
aﬂﬁﬁwkﬂ@nﬂmﬁgadystenl Preferred aryl groups include,
but are not I[imted to, phenyl, naphthyl, tolyl, and
XE'fiféé'tlve Zmotia? Fh&ARE Xrll amgﬁﬁﬂﬁaﬁg e@&:ﬁc@w }‘/}e%tt %I%X&ldr Gmeliorate
ring systemcontaining up to two rings Preferred
nerRipBiof Hisgase apBralong thesurviyak ofghestbarct being treeted.o,
thienyl, furyl, indolyl, pyrrolyl, pyridinyl,
pyrazinyl oxazolyl, thiaonyI quinolinyl,
o%rlmdlnyl i m dazol e and tetrazolyl 10 In the case

algpgn” rapank Bperipachloriig rRmineonipeipiel i ¢ it shoul d be
understood that one ring may be aryl while the other
is heteroaryl and both being substituted or
unsubstityted. "Heterocycle" nmeans a substituted or
UASIGES3P Y thegins ap gtogn feam Neshad B bi cycli c,
aromati c or non-aromatic hydrocarbon, wherein 1 to 3
carbon atons are replaced by a 15 hetero atom sel ect ed
o et IRt Eationen e AL compPBs Taiuggit 0 imhibit 50% of a
SREIFI Phdaburdd MEtivaid IEHRah b& Breasurled, ®i10r A1a08N'is HBRABe®Ubsequently.
atom sel ected fromN, 0 and S. 20 The conpounds of
formulas | or Il or Ill as well as their salts have at
| east one asymmretric carbon atom and therefore may be

PAIRSIE Men &8s 4 AEHFH CchAinkl BF BEanehedMatifr@e@Aliphatic hydrocarbon.

“Cycloalkyl” means a non-aromatic, partially or completely saturated monovalent cyclic
hydrocarbon radical containing 3 to 8 atoms. Preferred examples of cycloalkyl groups are

cyclopropyl, cyclobutyl, and cyclopentyl.

“Lower alkyl” groups denote C;-Cs alkyl groups and include methyl, ethyl, propyl,
isopropyl, butyl, t-butyl, 2-butyl, pentyl, hexyl, and the like. Generally, lower alkyl is
preferably C;-C; alkyl, and more preferably C,-Cs alkyl.

“Alkoxy” denotes -O-alkyl. “Lower alkoxy” denotes —O-lower alkyl.
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stereoi sonmers. The various isoners can be isol ated by
known separation nethods, e.g., chromatography. The

WO 2e08n2348N i ncl udes all stereoi soners. 25 For meCHEPZINS 053903

of the present invention incIyﬂ;_those sui tabl e for
oral, nasal, topical (includi g buccal and

Z%&!’j Iﬂg%glgzr}lglﬁlo%fleﬁg 'm Vrﬁ)%}{r{;% or% cl(i)cr al%%{ﬁfgtcgrrb%l ¥1Cthlc hy%rocarbon

ni's conveni e
prdésib preferably aLﬁ?ilQ rrxénﬂuagaohmmmrmgdysmy Beefq:'rr@bayl@oms include,
kn wn af pharmacy. The
eﬁ%ﬁgggpgn ﬂH@ImHhﬁ%tugl d§h%n be conbi ned

with a carrler naterlal to produce a single dosage
formw |l vary 30 dependi ng upon the host being

lggt% a1 %t%allfﬁan ar%%a{lbﬁetpr% %l?ﬂag tsysqalq Cofhini 1g.up to V\‘wo rrl]ngs

mnistr ve ingre
Eeaferbel letarbamyeghowps inclade,drut hernardinereddd, thmnylpﬁm;iUMObfl
' e mwil y t :
PP pARERAT ) LM bz BE ORI GBS oy BTN, Bhicole and
tdmrapleut i c ef fect. Generally, out of one hundred
percent, WD 2008/ 125487 PCT/ EP2008/ 053903 - 14 this
amount will range from about 1 percent to about

ni nety-ni ne percent of active ingredient, preferably
frr hencassadaryb opketematyl tvhichoebicydic piesshoeldtbe undlststood that one ring

r .

fbg ﬁ@{ij) lv%ﬂ% 'Ehp :Eet%%ﬁl? fri:%tetgogg{f g&? Do nu‘qeﬂlgﬁglﬁ%{hgf;ég R EhEMWituted.

conpositions include the step of bringing into
associ ation a conpound of the present invention with
.t‘lqgte&)g?{lé’eﬁleﬁ[lql sugﬁhhgp %Ir Iuﬁsub ﬁﬁ‘ﬁecf)g td'® El%nﬁ)%f;e%lsﬁl%'hx or blcychc,
i ngredi ents ener a Pormul ations are pr epar
bypmuatic fon mnhyir@melth lm)tdrﬂ@trlecbry wherangi ng3 icarbon aggmmratqpmed bya
ﬁet‘ét%rga&lﬁ%gle&fe %g'f glt‘trg)%%?%)g)g@l)s{ gf]lgdéﬁll? atofh t]ﬂalﬂp%' lgchtl%e pyrrolidin-

carriers, carriers,
éwﬂpWhehdumiYheﬁﬁgéawyln@@hdhaéﬂhgndﬁ&lﬁﬁoduct
Fornmul ati ons of the invention suitable for oral
admnistration may be in the formof capsules,
cachets, sachets, pills, tablets, |ozenges (using a
fHetvor sdmB andass ansioal Mecmqldrcag@, Qundl Sicaci a or
tragacanth), powders, granules, or as a solution or a
suspension in an 15 aqueous or non-aqueous |iquid, or
as an oil-in-water or water-in-oil |iquid enulsion, or

abe gempoundsrof srrmyyasier Loer [asaspyeedltap edrssaltubaviegt keastioner t
Qéé‘ig‘ig'netﬁy Qﬂbﬁﬁ AB85h Ahd thePRGreGh h%% aﬂnrgsetnﬁﬁs ra§e{£ﬁ% mt@&%r different

as nout h was , each
@t@mépmeWgThe vayroaid ésoareans gradbeasainied bknewe eappratiad nexfthods, e.g.,

Hﬂ%n&'ior‘?g?ﬂ!#y Tﬁé’ RRE R 8180 a@lcsttér&'ﬁsdr{%&% edient. A

conpou e present 1nvention may al so be
adm ni stered as a bolus, electuary or

Formulations of the present invention include those suitable for oral, nasal, topical
(including buccal and sublingual), rectal, vaginal and/or parenteral administration. The
formulations may conveniently be presented in unit dosage form and may be prepared by
any methods well known in the art of pharmacy. The amount of active ingredient which
can be combined with a carrier material to produce a single dosage form will vary
depending upon the host being treated, as well as the particular mode of administration.
The amount of active ingredient which can be combined with a carrier material to
produce a single dosage form will generally be that amount of a formula I or II or III

compound which produces a therapeutic effect. Generally, out of one hundred percent,
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20 paste. "Pharmaceutically acceptable ester" refers
to a conventionally esterified conpound of fornmula 1

whansngs487 car boxyl group, which esters retai n POIEFEP2008/053903

bi ol ogi cal effectiveness and 2? properties of the
conpounds of fornmula | and are ¢l eaved in vivo (in the
o

Q%HBTT‘WM l?alﬁg?nong gl?](%grﬁ eﬁ%!ngg)t agb%‘il't Ml%g&%%lgg ﬁgllcelﬁ of active
H@t@h@tf;ﬂeferdbéy fieiabent5 pércgphiao abme rdipeadent, conppuwefedsbly from
S [ Prodrugs. Bundgaard H ed.
flﬁug\e{@pe%%te@élgﬁ)%?e%9 {so 30 H Ansel et. al.,
Phar maceuti cal Dosage Forms and Drug Delivery Systerrs
(6th Ed. 1995) at pp. 108-109; Krogsgaard-Larsen,

R TR R T -

Lntd_ Bssotipfiar mewepeichéf the pesaptimbheos alith'the efrgesandpoptionally,

0

bl el e Bl SRR s ea b

pmﬁnplmly hed ingimdtélg beiogpg umdsisotiativhe cpmpeend of the n¢seinnvention
f 0 LG

s‘;\lfn[ﬂ 113 d Ja?l'i g> f{ngfnd?ﬂdécﬁg)lha Hrlﬂzr 8}(15%}1(:5%%@]& iPle é cessFla/
dmmmgahdptodwlnt sal ts [ ncI ude those der| ved from 5
i norgani ¢ aci ds such as hydrochloric acid, hydrobromc
acid, hydroiodic acid, sulfuric acid, sulfamc acid,
phosphoric acid and nitric acid, and those derived
Fommmlauig&rdf ¢heaniowd1§ion§utthblaﬁ)r@ralalduémﬁe@uwmnmcbam ttg form of

I I c aha [
§aﬁ)s{él%% cl%cqleg éagljletgﬁ{llﬁ %%%lgé d)%nljlr%? ?1%'11‘% fgﬁ%} afsllg ngal sucrose
findhaaacio oatiagacanihd, fdvedeks, gemuEanplaea bdgeeladrja suspensmn in an
IS bR g NoRG. S N A LR AR 08! ATTH Eision, o

diu i um hy i'des
ﬁsnern énmrmlser,um elt zrsammllreyl(mmgnn mmt ﬂvysh; s»cihdle g¢la1@h1emd glacterm, or
g{%?ose 5dk afat(:la) %Ild/%r ?e%h nﬁ’l %d tﬁlg ROY ngl c(oln'taelning U 9)
ptedemmnmetl lag®iunc hﬁmmnlsom o h)heipnasanltrprven@m physicdad ingredient.

8m§) g]o?ﬁ‘e );psft aRé([)lL\/f%%iﬁ)ﬁlg%gyr Sclg)ep acﬁrlu%yst .Aas% ll]ls,tliéctuary or
p:hstq Phar maceuti cal Dosage Forrrs and Drug Delivery
Systens (6th Ed. 1995) at 15 pp. 196 and 1456-1457.
"Pharnmaceutical ly acceptable,” such as
pharmaceutically acceptable carrier, excipient, etc.,
means phar macol ogi cal |y acceptabl e and substantially
non-toxic to the subject to which the particular

Gﬂ@&ﬂ@&tfcﬁlfa@%ﬂﬂlﬁé 85 &9 vefers to a conventionally esterified compound of

formula 1 having a carboxyl group, which esters retain the biological effectiveness and
properties of the compounds of formula I and are cleaved in vivo (in the organism) to the

corresponding active carboxylic acid.

Information concerning esters and the use of esters for the delivery of pharmaceutical
compounds is available in Design of Prodrugs. Bundgaard H ed. (Elsevier, 1985). See also,
H. Ansel et. al., Pharmaceutical Dosage Forms and Drug Delivery Systems (6th Ed. 1995)
at pp. 108-109; Krogsgaard-Larsen, et. al., Textbook of Drug Design and Development
(2d Ed. 1996) at pp. 152-191.
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20 In the specification where indicated the various
groups may be substituted by 1-5 or, preferably, 1-3

wQadpsii248ent s i ndependent |y seI ected fromt he PCDEP2008/053903

consi sting of |ower alkyl, ﬂfr al kenyl ,
| ower - al kynyl , di oxo-1 ower - alky ene (formng e.g. a

I I X ! B,
CEFALE P AR e B9 0o o R v
eckhboxx ya,lts NG rethimvibe balldgdoay ¢ffetctii/mebscnmlrprapé<rdxsyqf the compounds of
kh% rese { 1‘? T,ngtg]; oonyal’re fqrmea ?roﬂllx Carl’tg)n tOfilC organlc or inorganic acids

bnmamalok mqrge&nbkmyd , Sar phangid- acﬂdqybn saitsbmdydle tNblse derived from

Irllolfloarn?c a%c? su(_:lr?gs ldrochllol'lr%)cra%(i %V\grohﬁonﬁl%)é ]I(<1 il (i’l\'glodl%l aléldx Yilfuric
car Soner 24 ko y, car y ["ower -'a §

ead h;alfmylic-dcmi;vphe@lhbnxycld hyd hamy atidwexd- thaéelda:myed from organic acids

NFI% a\%é) &eale:ﬁifﬁngc achl, $r2111§> 1< aaﬂgl melﬂ}énzesultlog}/(\:earcld SxatitX de succinic
hxaah,zq/ﬂrmmyldl WAk a(adl Hamﬂy acﬂpﬁmaarmracldh, ahdtherdikal Karhple base-addition

bStI d a ul f on and ower - I ich.can
BB O LB EP U on R pelREE, Sdn 4R Ry
N@hhormmményelroaidey,l s)lch) fs ff hmm;ﬂe aétkathétﬁylamﬁt(&ﬁlﬁhﬂeroxide.

bst ent.s for ar t eroar rocycl e

PHRBlaL PE ot st urb eSO b Y R S SHE kg
cahhiquy welbkeswa kd(ph@trrandlt@l ch@mmmunﬁsamimpmwpleya;&m and
invent.i exe i.f.je nt a w | C5Qs

R RRIRE o R T R A S S o e - H
Radd E21008afih 320 8cal Dol&ze Hoems ang DuintiBeldferit $Histepisesenid. 1995) at
|nvgg 83 §¥z eful in t he treatment or control of
I} &P ve di sorders, in particular

oncologlcal di sorders. These conmpounds and
formul ati ons contai ni ng said conpounds may be useful

o s RN o R Rt iR gl i bR caf R bipient
ttaymteans ﬂlztrhﬁt(ﬂpguzﬂlycaa&dpwbdaa‘ drelotubsen iy wioh - tokic@o the subject to
accordan this invention neans an

SRR B R SR Ml | Ve oTs orevent

alleviate or aneliorate synptons of disease or
prolong the survival of the subject being treated.

fh{he SP%C-I ca lﬂn W:kﬁl'e 1f1dlcate$ r q a%uhé gl‘%)l | %/Ir”[]lg{_’ Egg& SY?U'[‘]’,‘CFEYJY {]tS or,

e ar apeu Ica
pfefeea:lbly,vle3 aminunientsnndiq&agmtbffse]acted) fpouthd gammoa'odlmgng of lower

t
SRRl SRR RE RIS - T e Mienic B A0, 4T Rffoxyt
g\nolub) thel ceyeti, l]grtlaﬁfyt ON1 GE;, INTah, N(Hublwerahgyl)rléﬁawtlsalkyi)z,
| udi

EReRoh ALy ShBonG EE R LR E bR IRES fover-alitsutony
adimasul$enyhtlower-alkfiearbonyl, lower-alkylcarbonyloxy, lower-alkoxycarbonyl,

lower-alkyl-carbonyl-NH, fluoro-lower-alkyl, fluoro-lower-alkoxy, lower-alkoxy-
carbonyl-lower-alkoxy, carboxy-lower-alkoxy, carbamoyl-lower-alkoxy, hydroxy-lower-
alkoxy, NH,-lower-alkoxy, N(H, lower-alkyl)-lower-alkoxy, N(lower-alkyl),-lower-
alkoxy, benzyloxy-lower-alkoxy, mono- or di-lower alkyl substituted amino-sulfonyl and
lower-alkyl which can optionally be substituted with halogen, hydroxy, NH,, N(H, lower-
alkyl) or N(lower-alkyl),. Preferred substituents for the aryl, heteroaryl and heterocycle
rings are halogen, lower alkoxy, lower alkyl, carboxy, carboxy lower alkoxy and CN

Compounds of the present invention as exemplified advantageously show IC50s from
about 0.050 uM to about 10 pM.
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condition being treated, as well as the patient being
treated. In general, in the case of oral or

w@arosne®sal adm nistration to adult humans wei BEI/RB2008/053903

approximately 70 Kg, a daily g sage of about 10 ng to

about 10,000 ng, preferably fr about 200 ng to about

1,000 ny, should be appropriate, although the upper

limt may be exceeded when indicated. 20 The daily

dosage can be administered as a single dose or in

@he tatepoutub ©f thegrrefeot invereicanire nedfulad thatiretmant arronirpl of cell

[ : [ I

W1£%? |“%n&{s1qg%§’ F#ﬁ g\%{tggfé&)ﬂ cdl{g}%yﬁ d?s?tédal-t@ Oris eeéoﬁﬁgounds and

tompitdtoing gorahiningasid ccm@oua:ldsrpmu e uedfulfio rtlmJﬂreatlln,enmr a@ntrol of
and

DIBEARRE S8l s BFASALERLE SBob e FRL FrostPELE s onr

The conpounds of the present |nvent|on can be prepared

according to the followng Schene 1. 30 Schene 1 WO

T Il e

heahemeymeoitoénemE@d that ¥ effeqivitaprevent, diexial ofamdHopte

Srhargfhy ®p sl BER DRI v i F Bige gpred. Determination
pha tharppdtiQilapiisatived imoBnonevithor de ki)l in thesynt hesi zed by
reaction of 4-trial kyl silyl oxy-

di hydr o-pyran-2,6-dione (2) in acetic acid at 90C

4-tert-Butyl di met hyl si | yl ox
The therapeutically effective amount or dosage of a compound according to this

invention can vary within wide limits and may be determined in a manner known in the
art. Such dosage will be adjusted to the individual requirements in each particular case
including the specific compound(s) being administered, the route of administration, the
condition being treated, as well as the patient being treated. In general, in the case of oral
or parenteral administration to adult humans weighing approximately 70 Kg, a daily
dosage of about 10 mg to about 10,000 mg, preferably from about 200 mg to about 1,000
mg, should be appropriate, although the upper limit may be exceeded when indicated.
The daily dosage can be administered as a single dose or in divided doses, or for

parenteral administration, it may be given as continuous infusion.

The present invention also provides pharmaceutical compositions comprising at least one
compound of formula I, or a pharmaceutically acceptable salt or ester thereof, and a

pharmaceutically acceptable carrier or excipient.

The compounds of the present invention can be prepared according to the following

Scheme 1.

Scheme 1
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5 di hydro-pyran-2,6-dione (2) is preferred; it is
possi bl e to use acetyl -di hydro-pyran-2,6- dione for

w0 b@sn2iag7 f ormi ng reacti on. The sul f onam de anPCHEPE8/053903

derivatives of cis-2,3- bis-substituted

phenyl - 2, 8-di hydr o- 3Hi mi dazo[ 1, 2- al pyri di n-5-one (6)
can be obtained by reaction with sulfonyl halides ar
acid halides, respectively in an aprotic solvent s ich
as tetrahde furan (THP) in presence of an orga-'\

to tthAvallabIﬂ Chgm cal s Di pggtory ;
PCT/ EB2008/ 05390§ - 18 I\/O_STRUCTURE I\/DLNUI\/BER H
SYSTEMATI € NAME H2N NHzAMFCD00082751 (1 S, 2S)-(-) /1,2
ETHYLENEDI AM NE NH, MFCD00082769 (1

1,2- DI PHENYLETHYLE EDLAMNE NZ /

428 MESO 1,2- DI PHE IENEDI AM §
%98 104 BREVOPHENYL) ETHANET

| S(4-

As shown in Scheme 1, the rac- cis-2,3-bis-substituted phenyl-2,8-dihydro-3H-
imidazo[1,2-a]pyridin-5-one core (4) is synthesized by reaction of 4-trialkylsilyloxy-
dihydro-pyran-2,6-dione (2) in acetic acid at 90°C. 4-tert-Butyldimethylsilyloxy-
dihydro-pyran-2,6-dione (2) is preferred; it is possible to use acetyl-dihydro-pyran-2,6-
dione for the ring forming reaction. The sulfonamide and amide derivatives of cis-2,3-
bis-substituted phenyl-2,8-dihydro-3H-imidazo|[1,2-a]pyridin-5-one (6) can be obtained
by reaction with sulfonyl halides or acid halides, respectively in an aprotic solvent such as
tetrahydrofuran (THF) in presence of an organic base such as di-isopropylethylamine

(DIPEA) and a catalytic quantity of basic catalyst such as N-,N-dimethylaminopyridine.

The following diaryl-diamines are commercially available according to the Available

Chemicals Directory.



MFCD03413001 METHYLPHENYL) ETHANEDI AM H3C "'
MFCD05150369

\' NH2 N2 MFCDeS1/BRPR#9053903
| ~ WD 2008/ 125487

NH2 NH= 1, 2-BI S( 2-,

wWOL@B SREPHENYL) ETHANEDI A M NE
NAPHTHYL) ETHYLENEDI AM NE

PCT/ EP2008/ 053903

oN/CT T N Il\/l: Il\l

L]

4 cii
\

NE Cl

19 MOLSTRUCTURE MDLNUVBER

Nl 1 9 LA

ol NN 10 ND71

1 D
CILII ( 7§E U/C%AMEF\I ARWE)JLNE IER >-‘_| LN\ S; é ilEI"t ‘IggéIAMEﬂ
LHM\ Nl ILcma\I L} —T1T1T FINLD AIvH N AT[TIO Y T 1, £ | ] ] \.)\ Z [@}

\ 7 CD06654173 HYDROXYPHENYL) ETHYLENEDJ1 2@5—] _)_ll\llz-!z
AME NHz / \ - MFODDER®ansi 1, 2'5[§|3I§EI§YF,T YLEN'E_@AMWE
ETHYLENEDI AM NE NFCD06658958 T, 3~ Bl &( b-

NH__—NH NIQ‘Y’L) ETHYLENEDI AM NE — CH 1, 2- B S(4-
‘ i (1R 2R)-(+)-1,2-
MFCD00082769 DIPHENYLETHYLENEDIAMINE
O L MESO-1,2
r O MFCD00274328 DIPHENYLETHYLENEDIAMINE
(+-)-1,2-
. O MFCD00709169 DIPHENYLETHYLENEDIAMINE
1,2-BIS(4-
Y MFCD00989104 | BROMOPHENYL)ETHANEDIAMI
HN f NE
cH,
N O 1,2-BIS(4-
O MFCDO03413001 | METHYLPHENYL)ETHANEDIAMI
2 NE
» o 1,2-BIS(2-, 4-
Ay MFCD05150369 | DICHLOROPHENYL)ETHANEDIA
y MINE
& MFCD05150370 1.2-B1S(1-

NAPHTHYL)ETHYLENEDIAMINE
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F /1
M NE H, C CHChl ral

NH MFCD06658957 FLUOROPHENYL) ETHYLENEDI A NHz F
(1 R2R)-1,2-BIS(2,4,6 NN

WORORALA87063 TRI METHYLPHENYL) ETHYLENE YCH, H>CI/EP2008/053903

DIAM NE H3C CHI Chlr

MFCDO6797064 TRI I\/ETHYLPHENYL) E

NL] / o'

al HN (1'S

(S O\ _1 25 N[

S)-1,2-BIS(2,4,6 NHCH,
LENE H3C CH3 DI AM NE

A /_\

y a1
T \/II

= T \)

IPvFeBéd ’ L ER YSTEMATIC NAME
DIAMI\I(ETHANE NH/ OCHChiral (1 R 2R)- 12DI(4' [/ \
8460192 METHOXYPHENYL) - 1, 2- H3C, O \ Hzeisia.
DI THANE Mbre t/ha 'Jé)[([) nyl [q?
f or (7) are corrrErg\lAa y avzgl?l al:?ﬁ '%'b %\?YIS THANEDIAMI
suppl icers such as Alldrich Chem cal Conpany, Inc
: W), Lancaster Synthesis Ltd. 45pigp.
UK), TOl AjesndBs{i8r t | aRsRoGHENSETHYLENEDI
Ldde pIc (Tintagel, Cornwall, |UK). For {fiRe
il lustration, a nunber of commercially
sul fonyl |chlorides are shown in t1lwﬁ2§%|t§&bl e
ot her exanphiesDosasdde found b O [tin
@» e Chemicals Directory (I\/Bﬁ‘Pr'ﬁ%Blr FrBtYL(lf:rll\'ED"g\MNE
oY St et —oahn Leaﬂdru, 10 C/-\\) or—SetFinder (Chcnl cal
ADS : Servi ce, Col unbus, . WD 2008/ 1%524§§(P_
PCT 0 53903 -|20 MFCD06658956 TOLYL)ETHYLENEDIAMINE
2 CH,
" O N, 1,2-BIS(4-
MFCD06658957 FLUOROPHENYL)ETHYLENEDIA
N, O . MINE
Hz S (1R,2R)-1,2-BIS(2,4,6-
eLL MFCD06797063 TRIMETHYLPHENYL)ETHYLENE
g o DIAMINE
W T (18,25)-1,2-BIS(2,4,6-
LG MFCD06797064 TRIMETHYLPHENYL)ETHYLENE
O ’ DIAMINE
O o~ (S,S)-1,2-DI(4"-
‘ MFCD08460191 METHOXYPHENYL)-1,2-
~ DIAMINOETHANE
O\ Chlral
O (1R,2R)-1,2-DI(4"-
MFCD08460192 METHOXYPHENYL)-1,2-
~o

DIAMINOETHANE

More than 100 sulfonyl chlorides of formula (7) are commercially available from

suppliers such as Aldrich Chemical Company, Inc. (Milwaukee, WI), Lancaster Synthesis

Ltd. (Lancashire, UK), TCI America (Portland, OR), and Maybridge plc (Tintagel,

Cornwall, UK). For the purposes of illustration, a number of commercially available

sulfonyl chlorides are shown in the table below. Many other examples can be found by

consulting the Available Chemicals Directory (MDL Information Systems, San Leandro,
CA) or SciFinder (Chemical Abstracts Service, Columbus, OH).




Name Supplier
Aneri ca,
w@e bkdosnesde7 Al dri ch Chem cal
2, 5-Di chl or o- benzene- sul f onyl

1- Napht hal ene- su

fonyl chloride TC

Portland, OR 2,4-Difl uoro-benzene-sulfonyl
Conpany,
Qlorlde Aldrlch

I nc., M| vwedikRer2008453903

Chem cal Conpany, |Inc. M | wa

2=Cht-oro-6 neluy.benzene sulfon,g “jlo.iu Lancaster
gﬂn}he5|s Ltd., Lancashire, UK |>"PPHer

2- Chl or o- benzene-sulfonyl chloride Aldrich Chem ca
ComphrhalenerstilfonylMhlos@lakee, W 2: VES Anydrenc2athid QR

chl ori de Lancaster Synt hesi s Ltd., Lancashire UK

2_Chl 2 _ _npt honzono_citl f An Ao v h

J ATl UI U [ IIUL Ilyl UCIILCIIC SUl 1T UTl B
PUCDifiTbR-BaBkne-GRINRHIoridK  3- gy Tl%’ml?agﬁyll“c’

chloride Aldrich Chénm cal Companwilwaukee, WA | waukee, W
3-Pyridi nesul fonyl chloride hydlochloride
Conbi—Blocks—LHLC—San—bi-ege; %?C 3 o Py
6.5t IhicHRE G En REBL RGP UhHARY Ll Sertbany e
Lancashire, UK chloride 8- CU|nohhhen$Héﬂ@hyl chl ori de
Nhybrldge pIc Tlntagel Cbrnmall, UK

T T R T R T

reactions that are well known i1

b a%cgﬁte igynéh’ebsg Lﬁ% d%a%:)aishue, UK

n the field of organic

synthesi s, such as those out | i ng
& (hloro=banzery-liRngl dlozideschene 2
PCT/ EP2008/ 053903 -21 [0010] Fo
chlorides of fornula (7) can be

> Al drédhahent®al (orh P91y, 1GE.,

08/ 125487
I E1004H

sul f onyl
made fron1a sul fonic

2-Mesitylene-sulfonyl chloride

Lancaster Synthesis Ltd., Lancashire, UK

3-Chloro-2-methylbenzene-sulfonyl chloride

Maybridge plc, Tintagel, Cornwall, UK

3-Nitro-benzene-sulfonyl chloride

Aldrich Chemical Company, Inc.,
Milwaukee, WI

3-Pyridinesulfonyl chloride hydrochloride

Combi-Blocks, LLC, San Diego, CA

4-Methoxy-2,3,6-trimethyl-benzene-sulfonyl
chloride

Lancaster Synthesis Ltd., Lancashire, UK

8-Quinoline-sulfonyl chloride

Maybridge plc, Tintagel, Cornwall, UK

O-Toluene-sulfonyl chloride

TCI America, Portland, OR

Sulfonyl chlorides of formula (7) can also be m

ade by reactions that are well known in the

field of organic synthesis, such as those outlined below.

w _CI
S

Scheme 2
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acid of formula (8) as shown in Schene 2. The
chlorination of a benzenesulfonic acid of fornula (8)

w@ avshes4grconpl i shed conveniently by treati ng PCT/¥P1008/653903
chlorinating agent 5 such as gngnyl chloride or
phosphorus oxychl ori de or phosphorus pentachloride, in
the optional additional presence of a catalytic
amount of N, N-di nethylformani de, at a tenperature
bet ween about O degrees and about 80 degrees dependi ng
H910he rBeaoximiptey suifonylt ¢héorades of fqnmmim(g ) a:gelm madé froml a sulfonic
Ccmg or? Igg mu\la @9]@150 srh;(;)mn n %%e]r‘rg% % é: cﬁg)amagon o% get*r&eneﬁullfomc acid of
forord (80 ca;rubsidcbhh@hd’ﬂ:d@bn%wﬂlydm;mteanng:m m]n(hLH’kdhl(mﬁnatmg agent

f or mul a 0), as,_sho kn_Sche 3, As.is known to,one, .
R Rehd shofte B PAChBr SRS Hniite oSt Par R, in he
bptiortah aadchtielm paetsémm obhy caalytis uinfoonyd>f M,N dinhaﬂle;ﬂfoiﬁlamiicﬂeh ata
art cuI subs atte xanmple ..
Ribteb s e ha) s B aha So gt e pitg TapSiing HRRE Ractvity of
dmkhhnﬁmnpgagmmo the site of |ntroduct|on of the
sul fonyl group. The reaction is conveniently carried
out by treating the aromati c conpound of formula (10)
with chlorosul fonic acid in the absence of solvent and
then heating the mxture at a tenpegature between
about 70 degrees and a 400 d .20 NH2 1 z \
%W RO 11 7 Schene & fon ri’des of fornula
(7) can al so be nade fron1an|I|nes of formula (11) by
a 25 dlazotlzatlon/sulfﬁhylatlon feaction sequence as
shown in Scheme 6. The diazotization reaction is
conveniently carried out bysdegaii ng the aniline of
formula (11) or an acid WO 20087125487

PCT/ EP2008/ 053903 - 22 . ) o
Sulfonyl chlorides of formula (7) can be made by electrophilic aromatic substitution of an

aromatic compound of formula (10) as shown in Scheme 3. As is known to one of
average skill in the art, this process is suitable for the preparation of arylsulfonyl chlorides
with particular substitution patterns, such as for example where there is an ortho/para
directing substituent ortho or para to the site of introduction of the sulfonyl group. The
reaction is conveniently carried out by treating the aromatic compound of formula (10)
with chlorosulfonic acid in the absence of solvent and then heating the mixture at a

temperature between about 70 degrees and about 100 degrees.

Qe

NH, =N
£ —

1" 7

Scheme 4

Sulfonyl chlorides of formula (7) can also be made from anilines of formula (11) by a
diazotization/sulfonylation reaction sequence as shown in Scheme 6. The diazotization

reaction is conveniently carried out by treating the aniline of formula (11) or an acid
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addition salt thereof (such as the hydrochloride salt)
i n aqueous solution in the presence of a mneral acid

wa@eek/1a2"8hydrochl oric acid or sulfuric acid w POT/EP2008/053903

alkali nmetal nitrite salt sucgzsas sodiumnitrite at a

tenperature |ess than 10 degré , preferably around 0

(gcg{églﬁ \§/aeltrtthl—%8f (i%r L {Phgpggr% lIéloglu% ?altﬁ %‘? J&Lﬁ:lohmo ut 1nctﬁ<[,]presence

o mgnegial\aaidi setly adliydmdxjmm a;ldaondsu&fund n¢id ovith astullcihi raetel nitrite salt
L(unc Wn | c[e}ultrnengtr{et:@] 43 a Een eloaégtae% a)flrllg)hcf%éreg dr”Efg a%m?n(dl (3 degrees.
Ehé dtam:tﬁumrsalt obpypexd(ih this ety car hzkemnmelaﬂbdwdctlam thewalfery] chloride
13 p‘(tég IP’%II%J 0 C]%l ggernltsgae a}:ﬂogdﬁ 0@? Bgcci:%aé? glLoovxrfrll {Crilethfz ﬁleld of organic
pmnimdu]ﬁﬁmqﬂesR)f sﬂLt&Hl-b@agEn(tsUﬁclﬁdS Qlﬂftﬁf@]ﬁ)mde d%rdrco@pal(lﬁlohloride or
LR RO R R0 SRRt
aSpp(ée(ﬂj rchlvede abouer, a_tcordmglmther}&ooa‘dusmbﬁmﬂ Hogm (dls @58 ,605).
gé)lp epxlgrrn%)ie %he s&lefgllnyégtéocr} reacti otsnucgk%b rerlre 0 bl& ‘gy a%%i #h& SBHJ%OI’I of the
dﬁgﬂsrﬁem salf ﬁl@par@l as des&rlbedSvadT\’to OmiRure of solfGctiexride and

(7
AT <aFieRansTrtlunfh VG b AER R af temperature
mmmddnkkgmehlorlnatlon reaction as shown in Schene 5.
The reaction is conveniently carried out by bubbling
chlorine gas into a solution or suspension of the 20
aryl benzyl sulfide of fornmula (12) in a suitable

inert solvent such as a m re of acetic acid and
water at a tenperatuge a roomtenp aalure 0O Br "
cil RRO 13 7 SGQ@/

PCT/ EP2008/ 053903

Scheme 5

Sulfonyl chlorides of formula (7) can also be made from an aryl benzyl sulfide of formula
(12) by an oxidative chlorination reaction as shown in Scheme 5. The reaction is
conveniently carried out by bubbling chlorine gas into a solution or suspension of the
aryl benzyl sulfide of formula (12) in a suitable inert solvent such as a mixture of acetic

acid and water at a temperature around room temperature.

Q..cl

Br s\
" —

13 7

Scheme 6
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Sul fonyl chlorides of fornula (7) can al so be nmade as
shown in Schene 6 froman aryl brom de of fornula

w@ 1®p/1348net al - hal ogen exchange, foll owed by rPREI/EPZINS/053903

of the organonetallic internegjate with sulfur
dioxide to give an aryl sul fonate salt, followed by

crngf ?}rlondefs of crrmu %?) c%] leloi iégn’t |tdg nsg%lgﬁmﬁe gheme 6 fr01al an aryl

bt.drnlﬁy of foemmlan(gsl h}emta}ll-lhalbgﬁne)dhalwget follawed by reaction of the
b Ly
B‘Egg?‘glgg% lg; ugt&r:m%(ﬁ%g W1 hI %u#c DFHOX t? gw 8Bfafy$wﬂ‘lpngge salt followed by
eddiidri wihbulpurgb@il@édead givieehs mybtﬂﬁgﬂ;&iatliﬂyshém dthicaedcnion can be
Lt Ay POF i 0BRSS Y PriapRELUR gt such as n-bury
h&mmema@uﬁeaBWGa:Bw@hm%ﬁnpahmMnﬂng%ﬁlﬁh@mﬁe$pm$@mgbﬂe
b LB 858 0 L it
STHF Usr diétth)(ll digerain thvatesplevaginte (ﬁit@harﬁﬁledéretlﬁ& |-78€de@ﬁfes) to give the
a | ow t,e at ur
S i e AR T Bt i b S GRRF dh  ire of
aﬂﬂirﬁwﬂ;ldﬁ aidex Sl’(])ib&ht suchns tiretyl bbec aguieat led témpéﬂaﬁ?re, such as for
On C (0] out | S ation.of t
Yol om0y 18 Srssand theth -aDfsene Otk Tpnate
Esﬁﬂr’]@ﬁrtﬁérulﬁeeclo?ivatﬂdl aﬂtog}nd @ig'rsaEfSnyl %ﬁorl&éﬂ a@alﬁ vitHoul ﬁgﬂaﬁoﬂ of the
che . u (0] C or can

i R Ry et R A DB e R A S e O
chlorine as shown in Schene 7. For exanple, the

reaction can be carried 20 out by treating the aryl
thiol of formula (14) with a solution_of chlorine in

an inert solvent such as glacial ac t%gcacid at a
t enperature around Qqees._llR ' ROHR (Y
R/ (YNR ( a/ SOF 15 16 17 Schene 8 25 WO
2008/ 125487 PCT/ EP20084953903 -24 7

Scheme 7

Sulfonyl chlorides of formula (7) can be made from an aryl thiol of formula (14) by
oxidation using chlorine as shown in Scheme 7. For example, the reaction can be carried
out by treating the aryl thiol of formula (14) with a solution of chlorine in an inert

solvent such as glacial acetic acid at a temperature around 0 degrees.

Scheme 8



10

15

20

Sul fonyl chlorides of fornula (7) can be made from a
phenol of fornula (15) through a sequence of

wo e@stizaags outlined in Schenme 8. The phenol of PEDER20&053903

(15) can be converted to the ,,
Oaryl N, N -di al kyl t hi ocar barra%4e of formula (16) by

Iglﬁl?o 81r10r1%les of orml%lell\rpa CEHF] ee hihlaca %banP%tl fo(r:rrr}{l%ﬁllgj) through a

I ner r e S ence
Seelﬂenhdel af geaﬁtléhsa)‘qthndﬂ, 1hl' Sehiﬂrradz & ylTHehihenalrd dovatda OF5) can be converted

I Ky Rt P Rl RGP R T For it e 5 Réaklip iy MmN
dialld?’lt_bi@citéfmmeylad_hgbi’r&f}eﬁﬂ lalt‘i uﬁﬁgtc S:ﬂvgnafr?gﬁ g;eg%&gre (r?uélg b%sghe resulting

e e g i Pt of KRBTSR by e rspirgpcdo e Sraryl- NN
ﬂgrmh@cir%hmat;é oTXbretatlh OFY) bg hegirgtear dthegh RnipefitiredbdLas at

i nert solvent suc of formc. a

? 239 d%grtfeénﬁléfrgwié\f N é@iﬁy l%efba@@reéeféomﬁﬂ @ng then be
@(fnvfef’@d e @ﬁlf&rgﬂl &l@fl@@@ﬁ%rﬁlgfa (Vﬁl@y &fl@ﬁﬁfnalsir%rthﬁfnne in a suitable
sul fopyl ch)orides <can be seen in V. Percec et al. J.

OCH. sotz‘ﬁ%trﬁmb gba miggre of founic peidand pater gha tlepRsiIEFRIound 0

a&dréksChh exdnsias oﬁ!h% ukéd §fttﬁg lg?&e@@m&[lr@ﬂ)eldtuﬁy & duBiBh@ chRrides
the Avail abl e Chem cal s rector Acid chlorides are

gansby sgemin aicacas et leh Vg -dries 29%66 P30%or r espondi ng

acid with thionyl chloride or oxalyl chloride in

presence of a catalytic quantity of dinethylfor mam' de

Such preparatio are well known to those skilled
@Ptoneﬁ@lsﬁ?%pa'&kda?}ﬂ%fieéﬁredbﬁ@ a8 P ey g el able in the

hbainBM Crhiend Bascthas &%ﬁ&hl@lﬁé&rawﬁsb avallamgﬁif re%ctlon of the
Text book of Practi cal gani ¢ Chem str edition

grrespordipgpgd vah th}on‘/L%@fh%ﬁrprsewh‘fhlﬂl lnaﬁﬁpefr@cqu c@Riytic

(488 opdﬁn@%%flf@%am%g %ﬁt‘l@ﬁ%ggra%n%re Qveﬁ)anN§ to those sk1lled in the
met hanol N N'Cl

alid hBe REPNagon Oﬁéﬂld aldpu%%vaﬁaﬂy@wl Fhlprléqs h@s béqn Ci@s‘é&bed in Vogel’s

Textbook of Practical Organic Chemistry, 5™ edition B. S. Furniss et al. Longman Scientific
and Technical (1989) pp 692-693.
Scheme 9
Cl X

- O O

NIS, methanol |
N N
| § o . =)
= N N\

2/ RY

| R3 amine
| N O cl CO, palladlum catalyst
A ~N F N

RY R
20 21
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R2 X R2 X 20 21 WO 2008/ 125487 PCT/ EP2008/ 053903 -25
Formati on of cis-2,3-bis-phenyl-6-iodo-

wQa2®832881 et rahydro-i m dazo [ 1, 2-a] pyridi n- 5PEDER2008/053903

derivatized at the N1 positi_oz (19) is possible by
treatment of the cis-2,3-bis-p enyl

%ﬂ@eﬁw%i hfe k{ %g%gfs He lg@—%o% h’%’Rﬂ%St)% ral@/d’rb qh?dazg g ? n@ﬁ/{ldln 5-one

ucc
dardhtias] aethkaddl positiven 619@05 ipbssdde ibg treadnﬂatddhe czs 2,3-bis-phenyl-

Ot.her S may
T 2o iR irg-imiggol L RERTy S R B sABCS Cotistitimide (1s) in
btdtlclsobl'bmﬁtsu@ﬂas m&hﬁ)ﬂ[(ﬂf @he écposifibe iSiodimacta sdiettivedit i Oehsr halogens
g}%%be ga%edgm 1§ faﬁhg)c ELe b}f 6e&8gon w1t£9\f geom(?%ccmlemai% ), Blt iodination
ig,lﬁreﬁr@dl eIHe?&yldndb |dm1@baﬁ'/gs [213,a3- sa])xavp)dm&ih?lnB 9 fmg be formed by
erivati t bon oxi de .efera t ...
KSR tngt b Sl et o e P . 2o fyridin-5-one
aaﬁ?ﬁd@g?omtllﬂ F@rgun d@flnéﬁaiel pedfeuabl ¢ at aihlydunas @ﬁlsiq@afe, inch and with
ref era adi um tetrakis-triphen osphin :
PPAEPRAS P DY pFBOEN HRd %rfpaéla@élm sitabif éﬁﬁtg}ﬁmm rabfy,galladium
fe@aﬁisltﬁphénqu)ubq)m@ NerPeR,),)fi@rpreseatPbPbaskf pRALBIPIDIREA. The
hour, . ssncglfe to c eat@aétf‘n gharyl derivati ves
Eﬂac?%mé’itgrez‘ = ‘HWéWP €61 o Ihoiirg
t et rahydro-i m dazo 1,2-a] pyridin-5-one core also
erivatjzed at th sition (23) b 15 react
gflstl?f@ﬂ%lze. ©d afeaf@rﬁ%& ke devtivg b %% o) %—Egeﬁ%gyluﬁm-l 2,3,8-
Radah doUumigabal, YAgﬂrr1d@IQBdirielc@EbSalaﬁ@&[v6t1i&1 dt@h SN hpgl@snl&h (23) by
bel ow. Schene boroni.c acids Aryl

PaeiePhay 4he @d@éo degivitaist (2R) N"lﬂﬁ bgyonigacids pordgr pollaghhum  catalyzed

Z&dTMs%E&HIﬂgQGScMmém&lmt hod are disclosed in many
publ i cati ons which have beesnh 10
cneme

O

boronic acids Aryl

Pd(PPh , base, solvent | N O v
Z N

R R
22 23

The conditions of this method are disclosed in many publications which have been
reviewed by A. Suzuki in an article entitled “The Suzuki reaction with arylboron
compounds in arene chemistry” in Modern Arene Chemistry 2002, 53-106. In carrying out

this reaction any of the conditions conventional in a Suzuki reaction can be utilized.

Generally these reactions are carried out in the presence of a metal catalyst such as a
palladium catalyst utilizing any conventional organic solvent and a weak inorganic base.
Among the preferred organic solvents are the polar aprotic solvents. Any conventional

polar aprotic solvents can be utilized in preparing compounds of the invention. Suitable



reviewed by A Suzuki in an article entitled "The

Suzuki reaction with aryl boron conpounds in arene
w@b@sils4sy" in Modern Arene Chem stry 2002, 53PAD6P200$1053903

carrying out this reaction an%SOf the conditions

conventional in a Suzuki reactfon can be utilized. 25

rall [ ' ne.carrj out i
SO A R, FEPEM AP BRI e Y aflgethane. he
vadkainpsganigthiabé @inrbg aamaybonatewe itidaotmalate sugdhnis possdiv@ntirbonate or
and a weak inorganic base. Anpng the preferred
organi'c solvents are the polar aprotic solvents. Any
conventional polar aprotic solvents can be utilized
in preparing conmpounds of the invention. Suitable WO

%g %/le]t’glg zvaﬁ%ﬂ: 5& 9(:8 c?d%?h%gc?n thfs. rgc%ldﬁreenatrg' li Ec?belf)w..

di met hoxyet hane. The weak inorgani c base can be a

the Bboakbe Grenprdabhishase ¢ACHI didiesesgbt asglabifitycdrgbeateattiean seven
i r Gial | ' l.e: i

Bl S ELHMFAURNG S By SUFBRICELAL, SqrB Bl ol iR for the

Prepivfagibh of Gepdwalsof Detinlxasion (@AdDyed brdiveat es t he

availability of greater than seven hundred

commercially avail abl e aryl boronic acids. Sone

boronic acids useful for the preparation of conpounds

Bsfronihecidnvent i on are |isted bel ow. Boronic acid

3- CHLORO- 4- FLUOROPHENYLBORONI C ACI D

BCHHOBROSAMBETRVIPPHERKLIBIRONIC ALEPD
3- CHLORO- 2- METHYLPHENYLBORONI C ACI D

O B N e e 5 oD

4- CHLORO- 2- METHYLPHENYLBORONI C ACI D
U CHHOORDAZE INETROREPRENIBORGNACIIRCI D
4- CHLORO 2- ETHOXYLPHENYLBORONI C ACI D

TR N B R e

3-CHLORO-2-METHYLPHENYLBORONIC ACID

4-CHLORO-3-METHYLPHENYLBORONIC ACID

2,4-DI-CHLOROPHENYLBORONIC ACID

4-CHLORO-2-METHYLPHENYLBORONIC ACID

4-CHLORO-2-METHOXYLPHENYLBORONIC ACID

4-CHLORO-2-ETHOXYLPHENYLBORONIC ACID

4-CHLORO-3-AMINOPHENYLBORONIC ACID

3-ISOPROPYLPHENYLBORONIC ACID

2,5-DICHLOROPHENYLBORONIC ACID




2, 5- DI CHLOROPHENYLBORONI C ACI D WO 2008/ 125487

PCT/ EP2008/ 053903 -27- THI OPHENE- 3- BORONI C ACI D
WQ2MTEMBPHENYLBORONI C ACI D 3- METHYLPHENYL BORRII/EPRQS/053903
( 2- HYDROXYMETHYLPHENYL) BORONI %7ACI D DEHYDRATE
( 3- HYDROXYI\/ETHYLPHENYL) BO?(]\II

ACI D 3 I\/ETHOXYPHENYLBO?O\II C
ACI D 2- TRI FLUCROVETHOXYPHENYLBORONI C ACI D

ACI D DEHYDRATE

ZMIRIFIUBROVETBOXYRHENYCIBORONI C ACI D
6- FLUORO- 2- METHOXYPHENYLBORONI C ACI D

2. C1L1LIOPOY. 2 AN ECTHOWVP ANV POV YONL C ACL D

EMEIEROENETRIGRYRENBoRON C AC D

3, 4- DI METHOXYPHENYLBORONI C ACI D

(2;15Y DRVETROXYIRMERMEBORIBIDROATICDAGHBBRAG I RATI3 1
DI OXOLEBORONI C ACI D 2, 3, 4- TRI METHOXYPHENYLBORONI C

ACLD 1uY=,\|m*|Y:;§%th
R S SN A SO R

suppliers that may not necessarily be

abl’'e from ot he

listed in the

JABYD RO XY RIGENY 6) RARONSCAGIEX DBHEDIRATE ATLANTI C

SCI ENTI FI C CO 791819 WO 2008/ 125487

BHRAIN onlg Dcid LANCASTER 745784. 12.1

3-METHOXYPHENYLBORONIC ACID

2-TRIFLUOROMETHOXYPHENYLBORONIC ACID

3-TRIFLUOROMETHOXYPHENYLBORONIC ACID

6-FLUORO-2-METHOXYPHENYLBORONIC ACID

2-FLUORO-3-METHOXYPHENYLBORONIC ACID

5-FLUORO-2-METHOXYPHENYLBORONIC ACID

3,4-DIMETHOXYPHENYLBORONIC ACID

2,5-DIMETHOXYPHENYLBORONIC ACID

5-BENZO[1,3]DIOXOLEBORONIC ACID

2,3,4-TRIMETHOXYPHENYLBORONIC ACID

1H-INDOLE-5-BORONIC ACID

QUINOLINE-8-BORONIC ACID

These boronic acids are also available from other suppliers that may not necessarily be

listed in the ACD.

3-Fluoro-6-(4,4,5,5-tetramethyl- ATLANTIC SCIENTIFIC CO.,

791819-




WO BRSEXS4€1 TY, NJ,

3-Chl oro-6-(4,4,5,5-tetranet hyl -
1, 3,2] dioxaborol an-2-yl)pyridine | NC,
93-1 6-Chl oropyri di ne- 2- bor POT/EP208/053903

CO., 652148- |

ATLANTI C SCI ENTI FI C

pi nacol I NTERCH M MONTLUCON, 652148- ester FRANCE

92-0 Bor oni c acid, (2-nethyl-2-pyri rri di nyl) -

f"I_IgEB/ETEDb _’\'_I(:E 6/17853 FD NCE_ 21 Y PAr Ani ce—actd; 04_0

tha>Akhorsk Omganpyry E?/nyﬁnf CHEVE%EEPJERF%[ ENCE” 'Ikgoom?-

FRANCE 34-6 Boronic acid, (61nethoxy-2-pyridinyl)-

QditMBRER-borAhiENCHH, 372963- FRBASEASIER Boronic aci d| 745784-

(6-met hyl - 2-pyridi nyl)- CHEMSTEP, TALENCE, 372963 12-7

FRANCE 50-3 Boronic acid, (5-nethyl-2-pyridinyl)-

CHEMSTEP, TALENCE, 372963- FRANCE 49-0 Boronic acid,

¢ 4shietordr(4,2,5ytetrdinathly)--  CHEMSAERANTACENCENTB12963 652148-

Boroni c,acid, 2 I di 7 TEP,

ﬁ%‘ﬁi 4 ERRES 5o 5 %{én%ﬁ%&%ﬁf tids ang®>!

boronic esters useful in the|preparation of conpounds

6fChléoppmidiac-25barayicheidgomavet ¢ilMTERCENE MMNELOCONey | 652148-

can be nade by reactlonsthai [l known in the

?el d of organic synthesis, gﬁ%adsﬁet hose outli ned 92-0

bel ow. Aryl boronic acids 5 and aryl boronic esters

Bownfioaark d2-myethylebpymentdiofl) -ar ZHEMSTEIS S AIENCEY t h an| 647853-

organonetal | i c reagent such a yl lithium 314

foll owed by treatnent with boron fiisopropoxide or

4.4 4" 4" 5 5 5 5 -octanethyl-2,2"'-bi -

Bodnie atidyX nortlodgn phodinphved | Y IENMETER, FAMENGEIp as i $500707-

wel | known to those skilled E%R]&%art. WO 2008/ 1254334_6

PCT/ EP2008/ 053903 -29 Schene I

Boronic acid, (6-methoxy-2-pyridinyl)- | CHEMSTEP, TALENCE, 372963-
FRANCE 51-4

Boronic acid, (6-methyl-2-pyridinyl)- CHEMSTEP, TALENCE, 372963-
FRANCE 50-3

Boronic acid, (5-methyl-2-pyridinyl)- CHEMSTEP, TALENCE, 372963-
FRANCE 49-0

Boronic acid, (4-methyl-2-pyridinyl)- CHEMSTEP, TALENCE, 372963-
FRANCE 48-9

Boronic acid, 2-pyridinyl- CHEMSTEP, TALENCE, 197958-
FRANCE 29-5

Phenyl boronic acids and boronic esters useful in the preparation of compounds of

formula 25 may be commercially available or they can be made by reactions that are well

known in the field of organic synthesis, such as those outlined below. Aryl boronic acids

and aryl boronic esters are formed by treatment of aryl halides (24) with an

organometallic reagent such as n-butyl lithium followed by treatment with boron

triisopropoxide or 4,4,4',4',5,5,5',5"-octamethyl-2,2'-bi-1,3,2-dioxaborolane followed by

acidic work-up as is well known to those skilled in the art.
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B R~ OR R24 25 It is possible to create the
6- am nonet hyl analogs of the

w@r®822:38hi s- phenyl - 6-i odo- 1, 2, 3, 8-t et rahydr oPCTYERHPS053903

[ 1,2-al pyridin- 5 -one core fgso derivatized at the

N-1 position 5 (28) as shown fnh Schene 12.

ci s-2, 3-Bi s- phenyl - 6-i odo- g §1tetrahydro i mdazo[ 1
,2 a]pyridin-5-one core al S5 46F | vati zed at the N-1

p05|t|on (22) is reacted in an aprotic solvent,

preferably 1,2-di methoxy ethane, with OR

2, 2- d|nethylethenylboronla‘a0|d boroni ¢l acid, and

i norgani ¢ based preferab y cerlu bR and a

pal | adi um cat al y®] 1 p

[1, 1" - bi s(di phenyl phogp ino)ferr

di chl oropal l adiun(11) (PdCl2(dppf)) 1o wth heated

preferably 60 C for ggpe hour. The ggsultant ol efin

(26) is oxidized to the corresponding al dehyde with

ozone in a solvent m xture such as nethanol and

Hi shpassiblretharrate Hve bwanikompthyt antlego2bnbe wissh & bis-phenyl-6-iodo-

g;%zjcé {e®ah JI%V gfzoflhf af X@@ldﬂ%y&% cofdido dglfl\)aﬁléi Qetﬂg ‘ftgé position

I's treate ess amne In a solvent suc
;as slwowiner Schehee 1 ads-23rBisipkenyl &-iododcd, 3B fteteahydre-fmidazo[1,2-
s f 45 .
TP e AR B G Ll ) BVAOE AR on oo
aﬂwmmnaekoﬂﬁﬁiéahnmﬂmmskdmnahmdnZQahanedﬁh@nMMmamthyﬁlxnonm

0 383 TR OB, 0 i
Peferatlt [X 12Bis@BpheriylphoRdvimaifereqceiis BH¢hlRdopalladium(IT) (PdClz(dppD)
with heated preferably 60 °C for one hour. The resultant olefin (26) is oxidized to the
corresponding aldehyde with ozone in a solvent mixture such as methanol and
dichloromethane. The work up of the ozonoloysis reaction provides 6-carbaldehyde
(27). This aldehyde (27) is treated with excess amine in a solvent such as THF; further
the reaction mixture is acidified with an acid such as acetic acid; finally the reductant
sodium cyanoborohydride is added to this reaction mixture to effect transformation to

the 6-aminomethyl analogs (28).

Scheme 12
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OOsolvent, rt NOjjt 31 N2 2 NY Nay R2/ R21 X
27 28 Transformation of functional groups contai ned

wordkiles48he noi eti es these structures, such arRCBEPZNS/053903

to acids is conducted according,to standard nethods in
organi ¢ chemistry, known 5 to those skilled in the

art. If it is,desired to prepare the optically acti,ve
compounds of Yormula 1, the enantioners of fornulfa 1
can be separgted using super critical fluid chi
chr omat ogffaphy. The chiral stationary phase D

€s are provided to
g y present invention,

scope of ich is set forth in the appended C|§/E<m§.
EXAMPLES,2¥5 Reagents were purchas fromAIdrli2 )
Si gma, Maybri &ge, Advanced Chemgbéch, and Lancaster z%r
ot her supplie as i ndicated bel ow and used w t hout
further purification. WD 2 / 125487 PCT/ EP2008/ 053903

spectra were recorded
nmeasur enent Qfi mass
M cromass Platfor

Ing the follow ng system For
ectra, the systemconsists qﬁ a
Il spectronmeter: ES lonization in
positive (mass range: 150-1200 amu). The

si mul t anef \v hr omat ggr. ' al yt L,cal separa
et c ¢

ashi eged W.tH the foll ow LC Sy3stem OES
dusy|ri esf Chr onegab C-18 3u 120
neaxt ri dge\ MbhiTe Phase A7 Wate
. tYile (0.02% TFA);
to NN 3 adtes; equilibration tine :
flowrate &f 2 nl/mnute. 10 Conpounds were pu&ified
by HPLC d#thod A unl ess otherwi se indicated. gMPLC
Met hod A: Sanplegs that required purification were 28
purified wth a Waters mass-directed purification

Transformation of functional groups contained within the moieties these structures, such
as ester to acids is conducted according to standard methods in organic chemistry, known

to those skilled in the art.

If it is desired to prepare the optically active compounds of formula 1, the enantiomers of
formula 1 can be separated using super critical fluid chiral chromatography. The chiral
stationary phase Diacel ChiralPak OD or AD can be used. The absolute stereochemistry

has yet to be determined for the compounds comprised in this invention.

The following examples and references are provided to aid the understanding of the
present invention, the true scope of which is set forth in the appended claims.
EXAMPLES

Reagents were purchased from Aldrich, Sigma, Maybridge, Advanced ChemTech, and

Lancaster or other suppliers as indicated below and used without further purification.
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systemutilizing a Waters 600 LC punp, Waters Xterra
Cl8 colum (5 m 19 mmx 50 15 nm and M cromass ZQ

wWOR®s/1338Tt ronet er, operating in positive ion PCI/EP2008/053903

el ectrospray ionization node.,Mbile phases A (0.1%
formc acid in water) and B (071%formc acid in

g@g\tr/[g;(lhﬁ][ldl gﬁro\érf\egoe %ﬁ%?maﬁ ﬁbegtlti'gsgoﬁ?}t spertfd Rydi@ rgcg)(g%lc% using the

W rate
fdl]/ommg sy@ead iFentreasurembtodf rhass spactiac thet s\y(asmsumbsﬂsﬁs tofit ddicromass

ﬂa%fﬁr ec?ro% ?e?t jag Igrakqglo%rl% paosstglel%)&?e Q‘Bas.rs) 6%1{%%(;;[?&?00 amu).

re als
Thp samutuantoma;hrdrhatoglraphm (anmhyngll aqqiayat@epms athiovesl wighr ehe following

rned. I er te
Pﬁ):[“hoyte 0 I%\%usﬁﬁl procr%ﬁgacondWRons 3%0%6%8()@ gb I&,m) column
2ar@ridyke/ Mobile @hogei AngWateiL 20.020' A OedndCthso Bu r’&netehmmkec{o 02% TFA);
wit,h 4 r_per.cent a
EhlRaf e 35 08 Boh S mBE LS HRGuRde Bpf BP L R R g rate of 2
GM@2miduwe.t he case of analytes with basic am no groups,
0. 2% i sopropyl am ne was added to the nethanol
nodi fier. LIST OF ABBREVI ATIONS DCE
1, 2-di chl oroet hane DCM di chl or omet hane WD 2008/ 125487
eempeRrA08¢10 p3EIGE] by BPLDINEA0dIA widess opydretsh y daitade
DVE di net hoxyet hane DMF N, N-di net hyl f or mam de DVSO
di met hyl sul f oxi de Et OAc ethyl acetate FCC flash
col um chr omat ography HPLC hi gh pressure
tirLendebgdaphy MeOH et hyl al cohol MW i crowave
NaHCO3 sodi um bi carbonate NS N-i odosucci ni m de

Samples that required purification were purified with a Waters mass-directed purification
system utilizing a Waters 600 LC pump, Waters Xterra C18 column (5 pm, 19 mm x 50
mm) and Micromass ZQ mass spectrometer, operating in positive ion electrospray
ionization mode. Mobile phases A (0.1% formic acid in water) and B (0.1% formic acid
in acetonitrile) were used in a gradient; 5% B to 30% B over 7 mins, held for 1 min, ata
flow rate of 20 mL/min. Gradients in which formic acid was substituted with
trifluoroacetic acid are also possible; gradients without use of acid modifiers are also

possible.

Super critical fluid chromatography separations were performed using a Mettler-Toledo
Multigram system with the following typical conditions: 100 bar, 30 °C, 2.0 mL/min
eluting a 12 mm Diacel OD column eluted with 40% MeOH or other percentage as
appropriate the to the specific compound in super critical fluid CO,. In the case of
analytes with basic amino groups, 0.2% isopropyl amine was added to the methanol

modifier.

LIST OF
ABBREVIATIONS

DCE 1,2-dichloroethane

DCM dichloromethane




NJP 1-net hyl -2-pyrrolidi none (PdCL2(dppf))

[1,1'-Bi s(di phenyl phosphi no) ferrocene] di chl oropal | adi u
wWOrgdoB)125481 room tenperature TEA tri et hyl am ne PAHEP2008/053903

tetrahydrofuran TBDVS tert-butyl dinethylsilyl

Exanpl e 1

rac "' 3-bi-s—(4—echloro-—phenyl) ”’th'Pé ro HH-+m-da
zo[ 1, ?Eﬁ pyri di n-5-one WO 200 gfﬁ%ﬁ%ﬂe Y

PCT/ EP2008/ 053903 -33 CI ONacl N To a solution of

3- (temMBut yl di met hyl si | yl oxy) - gHimahexyetmahydr i de
(4.36 g, 17.8 [) i acetic acid (50 ni),

stirred at 110
sol vent was renpved under reduced pressure The
resi dosiSaas diljuted with Et OAc. diffe¢hybddlfwaslead] ust ed
to basic with sjat. NaHCO3, and the agueous was

Wﬁueeus—l—ayeﬁwas—eﬁﬁe&ed—w th
Et OAc. ‘e conbi ned or gani c | ayer S m}élraée {Mashed with

brine, dried with anhydrous Na2SO4, and concentrated
under F&duced pressure. FCC flEkchMatH &rde)ogpapbyi des 1
as a solid (1.02 g, yi eId 16% 10 1H NI\/R (CDC13) 6

Z7 29 [ AAd 11N =z
2H) . BI5Y (df’ZH), L956 (édllg}iﬁﬁés%e ‘(L”&t aﬂﬁqh‘/\s’ 60
(d, 1H), 5.37 (dd, 1H), 4.89 (brs, 1H). General nethod

for tMeOpt eparation of anal ogs of mithyMdtdled A 15 To a
solution of 1 (50 ng, O. 14 mol ) in THE (2 m), DIPEA

1 :
added %I I ovved by acetyl chl ori de,mllrsocyanate, or
sulfonyl chloride (80 L, or 80 ng if solid), and

stirNetiGd; rt overni ght. The reasdiiorbivabomit¢ ut ed with

EtOAc (6 m), washed with water (3 nL), dried under
28 dese pressure. N-iodosuccinimide
NJP 1-methyl-2-pyrrolidinone
(PdCly(dppf)) [1,1'-Bis(diphenylphosphino)ferrocene]dichloropalladium(II)
rt room temperature
TEA triethylamine
THF tetrahydrofuran
TBDMS tert-butyl dimethylsilyl

Example 1
rac-cis-2,3-bis-(4-chloro-phenyl)-2,3-dihydro-1H-imidazo[1, 2-a]pyridin-5-one
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Preparative HPLC provided the title conpound. Exanple
2 WD 2008/ 125487 PCT/ EP2008/ 053903 -34 6¢l ¢cO i |

W®008M5487 N rac-5- [-cis-2, 3-Bi s-(4-chl or o- phePg1/EP2008/053903

-5-oxo-2,3-dihydro-SFLinidazo_$3;,2-a]pyridine- 1-
sul fonyl] -2-fluoro-benzonitrifte was prepared
according to general nmethod A Ry reaction 5 of

rac-ci s- bi s-(4-chl oro-phenyl)-/2, 3-di hydro-1H i m dazo[ 1
,2-alpyridin-5-one with 3
cyano-4-fl uorobenzenesul fo
was i sol ated by preparali ve
product was characteri LC MS\(M-H) where the

mass was observed as @ pe¢ted mass i s

539. LC/ MS indicate Rty 100% as neasur ed

by W 214 nM 10 Exanple 3 CI o'ci Ni =OOF OF F

bl N HO rac- 3-

Teiasoitivngif $- (tart-bhhtdioeghsiyloxy)sglosesic anBy dtidey(dr36-g% M/ Brmmol) in
h&ﬁ% Qcild d(%o %191 ﬁ?}éfvn? JQLSeNE ?Qéﬂhf ?chlllmllge(gzgﬁgb%rlhl‘rii) was added

npoun pared acco ener al
and stirred at 110 C for 4 hrs.

The solvent was removed under reduced pressure. The residue was diluted with EtOAc.

ghl ori de. The conpound
FHPLC. The expected

The pH was adjusted to basic with sat. NaHCOs3, and the aqueous was separated. The
aqueous layer was extracted with EtOAc. The combined organic layers were washed with
brine, dried with anhydrous Na,SO,, and concentrated under reduced pressure.

FCC (5% MeOH/EtOAc) provides 1 as a solid (1.02 g, yield 16%)

"H NMR (CDCL;): §7.33 (dd, 1H), 7.13 (d, 2H), 7.05 (d, 2H), 6.95 (d, 2H), 6.64 (d, 2H),
5.96 (dd, 1H), 5.76 (d, 1H), 5.60 (d, 1H), 5.37 (dd, 1H), 4.89 (brs, 1H).

General method for the preparation of analogs of 1: Method A

To a solution of 1 (50 mg, 0.14 mmol) in THF (2 mL), DIPEA (0.1 mL, 0.6 mmol) and
DMAP (5 mg, 0.04 mmol) were added, followed by acetyl chloride, isocyanate, or
sulfonyl chloride (80 uL, or 80 mg if solid), and stirred at rt overnight.

The reaction was diluted with EtOAc (6 mL), washed with water (3 mL), dried under

reduced pressure.

Preparative HPLC provided the title compound.

Example 2



reaction of
rac-ci s-bi s-(4-chl oro-phenyl)-2, 3-di hydro-1H i m dazo[ 1

WO 20081p3¢87 di n-5-one w th 3-cyano-enzenesul f onRCT/EP2008/053903
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chl oride. The conpound was isp%g;ed by preparative
HPLC. The expected product was characterized by LC M5
(M+H) where the mass was obsegrved as 521.99; the
expected nmass is 521. LC/ Mg indicated a purity of
100% as neasured by 20 W nM WD 2008/ 125487

PCT/ EP2008/ 053903 - 35 a c

ONNaci \""O N

rac-4- [-cis-2,3-Bis-(4 yl)

-5- 0x0- 2, 3-di hydr o-5Hi 0. 1,2-al pyridine- 1-
sul fonyl] -benzonitrile ﬁ@epared according to
general nethod A by rea n of rac-cis- 5

bis-(4-ch|oro-phenyl)-2ﬁ3-dihydro-lFLinidazo[l,Z-aIpyr

i din-5-one with 4 cyanoberizenesul fonyl chloride. The
conmpound was isol ated by preparative HPLC. The

expect ed product was characterized by LC M5 (MtH)

where the mass was observed as 521.91; the expected

mass is 521. LC/ MS indicated a purity of 100% as o

o e bischl-Iaai- pinYH 5Pt BlradiH-gktazo \\2-dpyfidine-1-

(S5 Bt Breute dns ARGl 5 genppl mothod 4 by reacon
of Zaatispys-{4diidos-pimaylies3-ditedar-éH-muidandl Agl poidenersd with 3-
Qﬁ&lgpﬁﬂ@ogﬁeﬁz%ﬂgsﬁﬂﬂﬂyloéhloride. The compound was isolated by preparative
HPLC. The expected product was characterized by LC/MS (M+H) where the mass was
observed as 540.07; the expected mass is 539. LC / MS indicated a purity of 100% as
measured by UV 214 nM.

Example 3

rac-3-|cis-2,3-Bis-(4-chloro-phenyl)-5-0x0-2,3-dihydro-5H-imidazo|1,2-a] pyridine-1-
sulfonyl]-benzonitrile; compound was prepared according to general method A by
reaction of rac-cis-bis-(4-chloro-phenyl)-2,3-dihydro-1H-imidazo[1,2-a]pyridin-5-one
with 3-cyano-enzenesulfonyl chloride. The compound was isolated by preparative HPLC.
The expected product was characterized by LC/MS (M+H) where the mass was observed
as 521.99; the expected mass is 521. LC / MS indicated a purity of 100% as measured by
UV 214 nM.
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rac-ci s-bi s-(4-chl oro-phenyl)-2, 3-di hydro-1H i m dazo[ 1

WO 20081p3¢87 di n-5-one with 2 fl uorobenzenesul f onRCT/EP2008/053903

chloride. The conpound was iso @t ed by preparative
HPLC. The expected product was characterized by LC M
(M+H) where the nass was oq:ﬁer ?d as 514.92; the
expected nmass is 514. LC/ Ipndl cated a purity of
100% as neasured by W 214 nM 2P Exanple 6 WO

2008/ 125487 PCT/ EP2008/ 053903 § NCl sll~0 JOF
F rac-cis-2,3-Bis- (4-chloroophgayl) -1-

(2, 4-di fl uoro-benzenesul fon di hydro-1 H -
imdazo [ 1,2-a] pyridin-5- Sar ed accordi ng
to general met hod A by react| on \@Cf

rac-ci s-bis-(4-chl oro- phenyp@dl hydr o- 1H i m dazo[ 1

,2-alpyridin-5-one with 2,4 fl uor obenzenesul f onyl

chl oride. The conpound was j5Sol ated by preparative

HPLC. The expected product' was characterized by LC/ M5

(M+H) where the mass was observed as 533.08; the

mcp‘b{:{dsdz s (4i- @116®2phdn@)f5 MB>- Bﬁddlihmreebféilmdaizou B4 pyridine-1-
@Sben?(%‘ﬂyrgg %a ﬁ/re ﬁre cgrr%n %enle a‘?%j ﬂ%{dZA gly reactl@l of rac-cis-

B}sdnmbtd"roawrebﬁ.b‘iénélbudhfoeﬁ%u)mdaZp B Z}a}wddm—i olde withdaz o

éyanbger}%l:ngig&%r%}l gﬁlgrlgg gfal{l\ée\:’?c%o Eg (N%g isSfakAr (%fl pquesrecl)tive HPLC. The

exgeeted $fdiﬂt&t Wvds dimlrzmtalﬂ-zpcﬂ'l enLCIM3 (B hylekre tHehindsyiwaanbdetved as

- aQne
STt RS BRSEREr Py hC L RISIRigated HRUrb Rl S0t asgsured by UV
PsbhMt ed by preparative HPLC.

Example 5

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(2-fluoro-benzenesulfonyl)-2,3-dihydro-1H-
imidazo[1,2-a]pyridin-5-one was prepared according to general method A by reaction of
rac-cis-bis-(4-chloro-phenyl)-2,3-dihydro-1H-imidazo[1,2-a] pyridin-5-one with 2-
fluorobenzenesulfonyl chloride. The compound was isolated by preparative HPLC. The
expected product was characterized by LC/MS (M+H) where the mass was observed as
514.92; the expected mass is 514. LC / MS indicated a purity of 100% as measured by UV
214 nM.

Example 6



The expected product was characterized by LG M5 (MtH)
where the mass was observed as 557.09; the expected

wore@s/1288556. 1. LC / MsS indicated a purity of ROD®PZE8/053903
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20

measured by UV 214 nM 20 Exagple 8 WO 2008/ 125487

PCT/ EP2008/ 053903 -37 NO ci~rac-cis-1-

(2-Cnhl oro-benzoyl) -2,3-bis- (4+chloro-phenyl)

-2,3-dihydro-1 Himdazo [ 1,2-/a] pyridin-5-one was

prepared according to general hod A by reaction of
azo[l 2-a] pyridin

rac-cis-bis-

(4-chl oro-phenyl) -2, 3-di hydr o- i g
;@ *“ The conpound
e expected product

-5-one with 2-chl orobenzo
was i sol ated by preparati
was characterized by LC MS °where the mass was
observed as 495.11; the exedo mass is 494. LC/ M5
indicated a purity of 100%ag treasured by UV 214 nM
meﬂeg c 6 ON/\ A NSAOoOo 10 C

S ,
l(: gr%ls %] l(c;% 85%1@)%‘%%@ cfﬁ &8;}_/4&%1%%1;018{) 3 1lrafdro 1H
pyudam 25 pﬂ@dlmésomwewephratwpnﬂm@tq grnglehemﬁiodnéebhrfdctlon of

t
%c c}fsc 1“;5‘6&(4‘ c'hPo?acf)thyl -2,3- ?111th o) II% “é“%"‘zﬂg}dzr al pifﬁ_dm 5 She 8v[1ti1 2,4-
dﬂm}@ﬁnlmewlﬁWMIWdehTﬁe ccuhpmrrmbemmwscm by prephrative HPLC.
' i

Tt Q00 pfRcERIPEHER 05 by B AU SENDLRERUR Y vas observed

b IFDE( MBH);ptheirraass I11se53r2ai§ Md§ imhseed/epurty of 100% as measured by
UV 214 nM.

Example 7

,N

\ O

e} S\\
e}
e}

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(2,5-dimethoxy-benzenesulfonyl)-2,3-dihydro-1H-
imidazo[1,2-a]pyridin-5-one was prepared according to general method A by reaction of
rac-cis-bis-(4-chloro-phenyl)-2,3-dihydro-1H-imidazo(1,2-a] pyridin-5-one with 2,5-
dimethoxybenzenesulfonyl chloride. The compound was isolated by preparative HPLC.
The expected product was characterized by LC/MS (M+H) where the mass was observed
as 557.09; the expected mass is 556.1. LC / MS indicated a purity of 100% as measured by
UV 214 nM.

Example 8
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531.06; the expected mass is 530. LC/ MsS indicated a
purity of 90.55% as neasured by UV 214 nM Exanple 10

wOE0802887125487 PCT/ EP2008/ 053903 -38 C1 6 BCTMEP2008/053903

Cl N SAO S rac-cis-2,3-Bis- (4-chloro-phenyl) -1-

(t hi ophene-3-sul fonyl) -2,3-dihydro-1 H inmidazo |
1,2-a] pyridin-5-one was prepared according to genera
nmet hod A by reaction of
rac-ci s-bi s-(4-chl oro- phenyl)
,2-a] pyridin-5-one with 305 ty#
chl oride. The conpound i sd
HPLC. The expected product |wa3 erized by LC/ M5
(MtH) where the nmass was obseflvedas 503.06; the
expected mass is 502. LC/ icated a purity of
100% as neasured by UV 21 10 Exanple 11 C1 O N
/] \ C NSAO -NO \,- N+d4c-¢is-2,3-Bis-

(4-chl oro-phenyl) -1- (1-nethyl-1

Frcl 1933 Ao b S bANY! 3 bis 24 JnROYHERT)-2,3-dihydro- 1 H-imidazo[1,2-

a]pyridin-5-one was prepared according to general method A by reaction of rac-cis-bis-

8- di hydro-1Hi m dazo[ 1

preparative

(4-chloro-phenyl)-2,3-dihydro-1H-imidazo[1,2-a]pyridin-5-one with 2-chlorobenzoyl
chloride. The compound was isolated by preparative HPLC. The expected product was
characterized by LC/MS (M+H) where the mass was observed as 495.11; the expected
mass is 494. LC/ MS indicated a purity of 100% as measured by UV 214 nM.

Example 9

Cl

rac-cis-1-(2-Chloro-benzenesulfonyl)-2,3-bis-(4-chloro-phenyl)-2,3-dihydro-1H-
imidazo[1,2-a]pyridin-5-one was prepared according to general method A by reaction of
rac-cis-bis-(4-chloro-phenyl)-2,3-dihydro-1H-imidazo[1,2-a] pyridin-5-one with 2-
chlorobenzenesulfonyl chloride. The compound was isolated by preparative HPLC. The
expected product was characterized by LC/MS (M+H) where the mass was observed as
531.06; the expected mass is 530. LC / MS indicated a purity of 90.55% as measured by
UV 214 nM.

Example 10
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1 Himdazo [ 1,2-a] pyridin-5-one was prepared
according to general nmethod A by reaction of

w0 a@8a2388Di s- (4- chl or o- phenyl ) - 2, 3- di hydr o- 1H PoT/8R20$/153903

,2-a] pyridin-5 -one 15 with 1spethyl-1

Hi m dazol e- 4-sul fonyl chloride. The conpound was

i sol ated by preparative HPLC. The expected product
was characterized by LG M5 (M:H) where the nmass was
observed as 501.09; the expecy mass is 500. LC/ M
indicated a purity of 1008 aX\ neasured by UV 214 nM
20 Exanple 12 WO 2008/ 125487 HCT/ EP2008/ 053903 -39 |
NC _OO F |V al
rac-ci s-2, 3-Bi s-(4-chl or [) > 4-fl uor o- benzenes

ul fonyl )-2, 3-di hydro- 1H i i daee® [ 1, 2-a]
S

pyridi n-5-one was prepare O di ng to general nethod
A by reaction of
rac-ci s- bi s-(4-chl oro-phenyl) -2, 3-di hydro-1Hi m dazo[ 1

(r;ﬁfﬁiﬂé’-@iél{%&lﬁb?&“ﬁg%égﬂgghl- th§oﬂﬁ%{~2§§§gﬁg§/ﬁg-§%9&ihg&}6llH-

orr’de. The co S 1'SO féparative
HRId@o[ 1, 7hd peidiedt enk wasqdaetredvas onhiag tcgearial exthogd A by MBction of

' th : } Lt }
e Rt Ed R O R PRI IR A B vty Sy it >
iosheassulfeaglunhbdidey Thd Mdn2iotindWas 19 fFExdbpprepdrdtive HRLGcThe
- P - Yty
PGS PRI SRR LAY 087 b B gos g
poA.0dithne Speried wass ip pe&h dre dMadudicdidg ptiotyge €0 asmetakoed by UV
flzPP{M'f eaction of rac-cis-bis-

Example 11

@]

e
N
ganas
=

N
\eo

=\
~CI®
rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(1-methyl- 1H-imidazole-4-sulfonyl)-2,3-dihydro-
1H-imidazo[1,2-a]pyridin-5-one was prepared according to general method A by
reaction of rac-cis-bis-(4-chloro-phenyl)-2,3-dihydro-1H-imidazo[1,2-a] pyridin-5-one
with 1-methyl-1H-imidazole-4-sulfonyl chloride. The compound was isolated by
preparative HPLC. The expected product was characterized by LC/MS (M+H) where the
mass was observed as 501.09; the expected mass is 500. LC / MS indicated a purity of
100% as measured by UV 214 nM.

Example 12
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(4-chl oro-phenyl) -2,3-dihydro-1 Himdazo [ 1, 2-4a]
pyridin-5-one with benzenesul fonyl 15 chloride. The

W@ ooopaesd7 was i sol ated by preparative HPLC. ThRCT/EP2008/053903

expect ed product was charact_egé_zed by LG M5 ( MtH)
where the mass was observed as 497.15; the expected
mass is 496. LC/ MS indicated a purity of 93.66% as
nmeasured by UV 214 nM Exanple 14({WD 2008/ 125487

PCT/ EP2008/ 053903 -40- N C F » rac-cis-2,3-Bis-
(4-chl oro-phenyl) -1- (2, 6-d¢fl tpsro-benzenesul fonyl)
-2,3-dihydro-1 H - imdazo pvri di n-5-one was
prepared accordi ng to gener|al »-:@ reacti on of
rac-ci s- bi s- (4-chl oro- phenyhy=2Zx3- dihydr o- 1H i m dazo[ 1
,2-a]lpyridin-5-one with 2,6 ' fJ uor obenzenesul f onyl

chloride. The conpound was i at®d by preparative
HPLC. The expected product” Wes characterized by LC/ M5
(MrH) where the mass was observed as 533.06; the

09t 2 S HESE ot pilen By SR ARLRHo Py ik 11

imidazol{ gia]pptidac -oridwB\Bepnrediaccoi Br@{o3zeBemt method A by reaction of
- - L) -1 A thi ephene- f 1) 5. :

- MRt L0 SEDS Ao DML s cpg v

pLepRChdname s winylgchl aridpe e edmpatriiodasAsdbyted bppteparativd HPLC.

9625k pradds LRI LS UMY TS e

e} 10rlisdthe eXpes teclomgus indl AnAE” /i 6 liadiededoy pyoni g i @2% we measured by

U%‘él nme

Example 13

rac-cis-1-Benzenesulfonyl-rac-cis-bis-(4-chloro-phenyl)-2,3-dihydro-1H-imidazo[1,2-
a]pyridin-5-one was prepared according to general method A by reaction of rac-cis-bis-
(4-chloro-phenyl)-2,3-dihydro-1H-imidazo[1,2-a]pyridin-5-one with benzenesulfonyl
chloride. The compound was isolated by preparative HPLC. The expected product was
characterized by LC/MS (M+H) where the mass was observed as 497.15; the expected
mass is 496. LC/ MS indicated a purity of 93.66% as measured by UV 214 nM.

Example 14
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15 expected product was characterized by LC M5 (MtH)
where the mass was observed as 503.04; the expected

wore@s/1288502. LC / Ms indicated a purity of 10PC%/8B2008/053903

measured by U 214 nM Exanplg 16 WD 2008/ 125487

PCT/ EP2008/ 053903 -41 C i N3 QG | Al ~o 0 F O
rac-cis- 1- (3-Chloro-2-fluorg benzenesulfonyl)

-2, 3-bis- (4-chloro-phenyl) -, 3-di hydro- 1 Himdazo
[ 1,2-a] pyridin-5-one was /prepared according to
general nethod A by rearti §r-of

rac-ci s-bis-(4-chloro- 3c di hydro-1H i m dazo[ 1
,2-a] pyridin-5 -one 5[wifh O cl

3-chl or o- 2- f | uor obenzenegu 'I\o chloride. The
conmpound was i sol at ed by eparatlve HPLC. The
expected product was ché’r| zed by LCO M5 (M-H)
where the nmss was observédfas 549. 03; the expected
mass is 548. LC/ Ms indicated a purity of 100% as

GRS S R P OO 0 Lo L it 1

imﬂdﬁm{y,IZ)a- er@:hdﬁhql@h'was mepil-redmcatazcbng tolgeRerm] method A by reaction of
%)é c!lsdbfé (§ ?i‘o% %n}% 8Pl PR L o O ARNRHAL5 TRE O0f 26-
dd@omlsnmr@_sqlﬂmymhdm@deplﬁh@WH)IPQJJBL\dzish;czilatod bprephcazoHPLC.
-5 _-one

Eg? %’S%d Q?An‘gFEW%%ﬁE%g%}gﬁﬁq \B‘é% MR (Mg eherq s mass was observed
er3donthewapeciesiohads exb 3y LCp’rMﬁmcw;atcdea piRtitg.of TR0 as measured by

product was characterized by LC M5s (M+H)
whefre The mass was observed as 529.07; the expect ed
mass is 528. LC/ M indi chk®sodplalpurity of 100% as
measured by W 214 nM o

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(thiophene-2-sulfonyl)-2,3-dihydro-1H-
imidazo[1,2-a]pyridin-5-one was prepared according to general method A by reaction of
rac-cis-bis-(4-chloro-phenyl)-2,3-dihydro-1H-imidazo[1,2-a] pyridin-5-one with
thiophene-2-sulfonyl chloride. The compound was isolated by preparative HPLC. The
expected product was characterized by LC/MS (M+H) where the mass was observed as
503.04; the expected mass is 502. LC / MS indicated a purity of 100% as measured by UV
214 nM.

Example 16



20 WO 2008/ 125487 PCT/ EP2008/ 053903 -42 Exanple 18
&l sll~ O Jac | F rac- 1-

W@ 2008h23a8D- 4- f | uor o- benzenesul fonyl ) -ci s- 2, 3- BCFEP2008/053903
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(4-chl oro- phenyl) -2, 3-di hydr 0;, 1 Himdazo [ 1, 2-4]
pyri di n-5-one was prepared accot di ng to general nethod
A by 5 reaction of c

rac- bi s- (4-chl oro- phenyl) -2, 3-
] pyridin-5-one with 2-chlor
chloride. The conpound wasqi sGtated by preparative

qs hydro- 1Hi m dazo[ 1, 2-a

sefved=4as 549.04; the

(MeH) ubere the mase was lopagrveaas =49 purity of
D s

expected nmass is 548. LC/
100% as mneasured by WV 214 %10 Exanple 19 | C |
" CO O rac-cis-2,3-Bis- hl or o- phenyl ) -1-

(4- met hoxy- benzenesul fonyl ) ¢- 2, 3-di hydro-1 H i m dazo
[ 1,2-a] pyridin-5-one was prepared according to

NG ?—l(3—'@h&?ﬁ—@ﬁP%—B&ﬁ%ﬁésﬁﬁgrﬂ@)’—%_%g)liﬁ(4—chloi(1:|Pllr1%1y(l:Pé22,g —[dihydro—

rac-cis-bis- or o- pheny ydr o-
1H-igjidgppt 1, 2Hatpysidome - asietvins prepaetdroryiderese gesarhlf methbd A by

A0 e RIS Mo
C F 2w baezae n a®@npdinti4yastidogated by
g{%%g%&ﬁéjﬁﬁ%%s ’['h% eggeégeg}' ];lrk/ig.ji Z[\ME H{&Q&t&%ﬁ%ﬁd? MSi (M’+ﬁ§ where the

0aS Neasure
mass was observed as 549.03; the expected mass is 548. LC / MS indicated a purity of

100% as measured by UV 214 nM.

Example 17

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(2-fluoro-5-methyl-benzenesulfonyl)-2,3-dihydro-
1H-imidazo[1,2-a]pyridin-5-one was prepared according to general method A by
reaction of rac-cis-bis-(4-chloro-phenyl)-2,3-dihydro-1H-imidazo[1,2-a] pyridin-5-one
with 2-fluoro-5-methylbenzenesulfonyl chloride. The compound was isolated by
preparative HPLC. The expected product was characterized by LC/MS (M+H) where the
mass was observed as 529.07; the expected mass is 528. LC / MS indicated a purity of
100% as measured by UV 214 nM.
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20 Exanple 20 WD 2008/ 125487 PCT/ EP2008/ 053903 -43 C
N/ \VCd NO

WO 208042882, 3- Bi s- (4- chl or o- phenyl ) - 1- (t ol uene- BEHEP10081§53903

)-2,3-di hydro-1 Himdazo | _1%%_- a] pyridin-5-one was

prepared according to general thod A by reaction of

rac-ci s-bis- <a 18

(4-chl oro- phenyl) -2, 3-di hy]c‘:lro lllﬁ-l m dazo[ 1, 2- al pyridin

-5-one with mtol uenesul fonyl 5¢chl oride. The conpound

was i sol ated by preparative HRES The expected product

was characterized by LCO M ( j where the nmass was

observed as 511.08; the expect}y mass is 510.1. LC/

M5 indicated a purity of 1 % S I

nM Exanple 21 C1 o N/ \| C 0 10

rac-cis-2,3-Bis- (4-chloro: H\%{ - 1-

( 3- met hoxy- benzenesul f onyl ) di hydro-1 H i m dazo

[ 1,2-a] pyridin-5-one was ared according to

general nethod A by reactfion of”

rac-ci s-bi s-(4-chl oro-phenyl) -2, 3-di hydro- 1H i m dazo[ 1

raR- laIb@hlcutb{ﬂ*ﬁu@nd)evw«trhzs@fonmﬁtdm%)%ﬁésnﬁlbnldsm pbmyl) -2,3-dihydro-

l.0r: h und wa r

’fﬁ %11d%§{].r%a?peyx%qp -0 ewasi» 96{,@2&5(,:&2 étg gr?é?} 16}‘8 tégdAby

te@tﬂitﬁn QfMaH))lsv\Mea'lréomh[dlenﬂBSZ MﬂlydhsdaHVleddazaﬁ 52'}7py@121;m 5-one with
%0 leioer%%eg%enesaﬁ%v% 6hlorlde q"he cb)/r%ploﬂrqa x(/:vgg %gla%d%lgfrﬂrgﬁ/arative

HPLC. The expected product was characterized by LC/MS (M+H) where the mass was

observed as 549.04; the expected mass is 548. LC/ MS indicated a purity of 100% as

measured by UV 214 nM.

Example 19

~0
[
(o]
\O

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(4-methoxy-benzenesulfonyl)-2,3-dihydro-1H-
imidazo[1,2-a]pyridin-5-one was prepared according to general method A by reaction of
rac-cis-bis-(4-chloro-phenyl)-2,3-dihydro-1H-imidazo[1,2-a] pyridin-5-one with 4-
methoxybenzenesulfonyl chloride. The compound was isolated by preparative HPLC.
The expected product was characterized by LC/MS (M+H) where the mass was observed
as 527.14; the expected mass is 526.1. LC / MS indicated a purity of 94.09% as measured
by UV 214 nM.

Example 20



U 214 nM Exanple 22 WO 2008/ 125487 PCT/ EP2008/ 053903
-44 C / 10 A | Sc Orac-cis-1-

W@ 2008h23a8D- 2- f | uor o- benzenesul fonyl ) -2, 3- bi s-PCT/EP2008/053903
(4-chl oro- phenyl) -2, 3- dlhydro
1H i m dazo[ 1, 2- a] pyri di n-5-one %s prepared accordi ng
to general nethod A by reaction of
rac-ci s- bi s-(4-chl oro-phenyl)-2,3-di hydro-1H i m dazo[ 1

,2-a] pyridin-5-one 5 with O
5 chl oro- 2-fl uor obenzenesul f nyr chloride. The
conpound was i sol ated by K & HPLC. The
expect ed product was chara C/ VB (MkH)
where the mass was observed as\5<249 06; the expected
mass is 548. LC / M5 indi ca d{ @opurity of 100% as
nmeasured by UV 214 nM 10 ple 23 &I S O aF d
rac-ci s-1- (4- Chl or o- 2-f | uor o- benzenesul fonyl)-2, 3-bi s-
(4-chl oro-phenyl ) -2, 3-di hydro- 1 Himdazo [ 1, 2-4a]
PAa)éEc!;sd%,E: gct%hl‘g%é gﬁéﬁﬁ)@[-?%l%‘é%ﬁhfb%yb-Oz,%ﬁfyﬁ?d-1135%{]8920 [1,2-
nlpgridins5-ons Wélzlptchh@d @cquindinyg [t géheBal didtlyatt &by edchipulaf Gicdcis-bis-
%12 lﬁ%)roo éﬂéﬂ%)% g rc% n% élrﬁlfe}s i d]azorgllz aC]Rledm— —one_lsﬁlth m-toluenesulfonyl
cldnpdaidhewamposod anedoloied bprpeq:mlraw\lﬁ)ﬂ@tme e?pected product was
- act e

BRI By RS PR OB Eh Rk E0 B B s BBk groccred
massis b§0.548C / M5 indivBted ndiuciy efdl 08 %pas mtasuodd by]l@‘@%/asM.
nmeasured by UV 214 nM 20

Example 21

Cl

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(3-methoxy-benzenesulfonyl)-2,3-dihydro- 1 H-
imidazo[1,2-a]pyridin-5-one was prepared according to general method A by reaction of
rac-cis-bis-(4-chloro-phenyl)-2,3-dihydro-1H-imidazo[1,2-a] pyridin-5-one with 3-
methoxybenzenesulfonyl chloride. The compound was isolated by preparative HPLC.
The expected product was characterized by LC/MS (M+H) where the mass was observed
as 527.07; the expected mass is 526.1. LC / MS indicated a purity of 100% as measured by
UV 214 nM.

Example 22



Exanpl e 24 WD 2008/ 125487 PCT/ EP2008/ 053903 -45 C N
/'Vd N _Oi |l o FFrac-cis-2,3-Bis-

W@ 2608h2538D- phenyl ) -1- (3, 4-difl uoro-benzenesuP¢DEP10)8/053903
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-2,3-di hydro-1 H - imdazo | _1%_— a] pyridin-5-one was
prepared according to general thod A by reaction of
rac-ci s-bi s-(4-chl oro-phenyl)-2,3-di hydro-1H i m dazo[ 1
,2-alpyridin-5-one with 3,4 5 di/fl uorobenzenesul f onyl
chl oride. The conpound was i sqQ ed by preparative
HPLC. The expected product was €haracterized by LC/ M5

(M+H) where the mass was obger Jed /2 533. 05; the
expected mass is 532. LC /' -@o a purity of

94. 77% as nmeasured by WV 0 Exanple 25 N N\
/ C Orac-3- cl g
[cis-2,3-Bis-(4-chloro- phe5-ooxo- 2,3-di hydro-5Him
idazo [ 1,2-a]pyridine-1- s onyl] -benzoic acid
met hyl ester was prepared according to general nethod
b I n
féé:cc}fsc Il S(;?Sﬁhb\% 2- ‘ﬁ%f)%or lagnzgnesu‘fs)nyi) %,3&)1%(4 L Ff(l)lo henyCP -2,3- dihydro

11-iajigynol 212 Biclire S idenivah Iﬁepatﬂed)r@somdﬁmyb peambi method A by
?e%lct(iio tfhyac ﬁ_ﬁi&%r(élﬁgho%o i)%g}g)?gg% ér{\fggdljosﬁi qﬁl%jazgyl 2-a]pyridin-5-one

preparati ve uct
vithr éedhéwmzleﬂumy)bh@emu(fmm C1Ah>e1|de tThe crmrps»umdswas isolated by

FRATLLEE RS0 ORGSR MR LI whee e

migks @6 ébsarmel s 569 06; the expected mass is 548. LC / MS indicated a purity of
100% as measured by UV 214 nM.

Example 23

rac-cis-1-(4-Chloro-2-fluoro-benzenesulfonyl)-2,3-bis-(4-chloro-phenyl)-2,3-dihydro-
1H-imidazo[1,2-a]pyridin-5-one was prepared according to general method A by
reaction of rac-cis-bis-(4-chloro-phenyl)-2,3-dihydro-1H-imidazo[1,2-a] pyridin-5-one
with 4-chloro-2-fluorobenzenesulfonyl chloride. The compound was isolated by
preparative HPLC. The expected product was characterized by LC/MS (M+H) where the
mass was observed as 549.04; the expected mass is 548. LC / MS indicated a purity of
100% as measured by UV 214 nM.

Example 24
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WD 2008/ 125487 PCT/ EP2008/ 053903 -46 ONCI C S O
rac-cis-1- (5-Chloro-2-nethoxy-benzenesul fonyl)

WO 2008424487 (4- chl or o- phenyl) -2, 3- PCT/EP2008/053903

di hydro-1 H i m dazo[ 1, 2- a]pyrldh% 5-one was prepared
according to general nethod A y reacti on of

rac-ci s-bi s-(4-chl oro-phenyl) -2, 3-di hydro-1H i m dazo[ 1
,2-alpyridin-55 one with

5- chl or o- met hoxybenzenesul f onyl dﬁ'hride The conpound
was isolated by preparative KHPLQG he expect ed
product was characterized by 14 ' where the
mass was observed as 561.04; | ed mass is 560.
LC/ Ms indicated a purity of 10@&6as nmeasured by UV
214 nM 10 Exanple 27 C N & N gSco
Clrac-cis-1- (3-Chloro-benze | fonyl) -2,3-bis-
(4-chl oro-phenyl) -2,3-dihydro+1 H imdazo [ 1, 2-a]
pyri di n-5-one was prepared according to general nethod

‘rbécCCXSC ) ga%g é@ ?lal%tr%lp rgf_l) (3 4| d)lﬂléorg bcfnﬁengsulfOﬂ_&) ihzy(()ifc:)l_— 1H-
mldaqqiyﬂraipmcﬁnfﬁﬂenwasrprspd_t_sd @d«tbtﬂlmg)‘ermm@l;meﬂmdya by reaction of
2815 SRR MR SRS, . PSRRI

dﬂHWOMEﬂnesulfwymwldm§h©um ws isdd8id bH pydphetwe HPLC.
SHPESHE TRERe Pt AL LSS 80 A PYOLty s e
2078/002 6w X p G/ BRR 0BY20 58909 S indfdat€d a purity of 94.77% as measured by
UV 214 nM.

Example 25

rac-3-[cis-2,3-Bis-(4-chloro-phenyl)-5-0x0-2,3-dihydro-5H-imidazo[ 1,2-a] pyridine-1-
sulfonyl]-benzoic acid methyl ester was prepared according to general method A by
reaction of rac-cis-bis-(4-chloro-phenyl)-2,3-dihydro-1H-imidazo[1,2-a] pyridin-5-one
with 3-chlorosulfonyl-benzoic acid methyl ester. The compound was isolated by
preparative HPLC. The expected product was characterized by LC/MS (M+H) where the
mass was observed as 554.9; the expected mass is 554. LC / MS indicated a purity of
91.42% as measured by UV 214 nM.

Example 26
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N/ \ G NgSco Frac-cis-2,3-Bis- (4-chloro-phenyl)
-1- (3-fluoro-benzenesul fonyl) -2,3-di hydro-1 H -

wo ptodazasf 1, 2-a] pyridi n-5-one vvas prepar ed aPCDEP100§/053903

to general method A by reactlo%5

rac-ci s-bi s-(4-chl oro-phenyl) 3-di hydro-1Hi nmi dazo[ 1
, 2-a] pyridin-5-one with 3 5 fl uogobenzenesul f onyl

chl oride. The conpound was isol ated by preparative
HPLC. The expected product ma faracterlzed by LC/ M5
(MrH) where the mass was observpd as 515.12; the
expected mass is 514. LC/ Ndi gated; a purlty of

50. 76% as neasured by WV U4 \ anple 29 C \
6 0N/ \ C NSO \ 20

rac-ci s-2, 3-Bi s-(4-chl oro- p EEB f 1- (tol uene- 2-sul fony
1)-2, 3- dlhydro 1 Himdazo | a] pyridin-5-one was
prepared accordi ng to general neihod A by reaction of
rac-cis-bis-

EPL Tt o o g el gy gbrus 0
dibyphou hid- ma@azp{;]ol aimf@dbySmrepms @tépa@dl—ﬂ@t@din'ghg general method A

% ge‘?lgttl(%elﬁ%fpr%%gg Glis- !@%]%)18 poa bgééqtyﬁgi, é—%?h}g%(’) —Hﬁ\I Mﬁdg%ﬁ i ac] pyridin-5-

ser e ex
meswith §-&l@oimethGxybeNVBniesidionalt dndbraleptling tqmprurmbmlaéated by

ERARHEELBY C LA LG QM pFARIRE R RATBY LETRAR 1+ 1) where the

mass was observed as 561.04; the expected mass is 560. LC / MS indicated a purity of
100% as measured by UV 214 nM.

Example 27

Cl

rac-cis-1-(3-Chloro-benzenesulfonyl)-2,3-bis-(4-chloro-phenyl)-2,3-dihydro-1H-
imidazo[1,2-a]pyridin-5-one was prepared according to general method A by reaction of
rac-cis-bis-(4-chloro-phenyl)-2,3-dihydro-1H-imidazo[1,2-a] pyridin-5-one with 3-
chlorobenzenesulfonyl chloride. The compound was isolated by preparative HPLC. The
expected product was characterized by LC/MS (M+H) where the mass was observed as
531.05; the expected mass is 530. LC / MS indicated a purity of 89.59% as measured by
UV 214 nM.

Example 28
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Cl C rac-cis- 1- (4-Chloro-benzenesul fonyl)
-2,3-bis- (4-chloro-phenyl) -2,3-dihydro-1 H imdazo

WO 280822887 pyri di n-5-one was prepared accor di ngPCDEP2008/053903

general nethod A by reaction 9%7_
rac-ci s-bi s-(4-chl oro-phenyl) -2, 3-di hydro-1Hi m dazo[ 1
, 2-a] pyridin-5-one with 4 5 chlgrobenzenesul f onyl
chl oride. The conpound was isgllated by preparative
HPLC. The expected product characteri zed by LC/ M5
(MrH) where the mass was gbsejved as 531.05; the
expected mass is 530. LC ‘ frgated a purity of
74.86% as neasured by | Y0“Exanple 31 | &N
Cl 0 Frac-cis-2,3-Bis- (4- clgulacoro phenyl) -1-
(2-fluoro- benzoyl) -2, 3-dfhydre-1 Hinidazo [ 1,2- a]
pyridi n-5-one was prepare ccording to general nethod
A by reaction of rac-cis-birs-
(4-chl or o- phenyl ) -2, 3-di hydro-| H i m dazo

f cghh-or i de.
Fre e BRI L, ﬂuo*’?‘g%%ﬁﬁ%s%fénﬁiﬁé Al
enident| é,d qdpm;dmtS -greswasgirepacd acprbug toygenSaMBethiddy by reaction of

}r!r%gcgse 1})1ts l‘{g ‘fg‘a(%g p‘ﬁ%ﬁyl? %ée&ﬂ!l cﬁjroalt":ﬁé 3111?dajz§ % hﬁag?(yi%o% (p%g with 3-
ﬂawbclmnts)alfblwlzhl@rldk/l TkExmpioelnBZ?/vaV\lBOM@Hmmp:ﬁthe HPLC The

t%g %9 cﬁfcp w§ racte‘%%eé}l)y LH/I(/ISYMQH) v%ere th% Illass QNas observed as
515.12; the expected mass is 514. LC / MS indicated a purity of 50.76% as measured by
UV 214 nM.

Example 29

Cl

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(toluene-2-sulfonyl)-2,3-dihydro-1H-imidazo[ 1,2-
a]pyridin-5-one was prepared according to general method A by reaction of rac-cis-bis-
(4-chloro-phenyl)-2,3-dihydro-1H-imidazo[1,2-a]pyridin-5-one with o-toluensulfonyl
chloride. The compound was isolated by preparative HPLC. The expected product was
characterized by LC/MS (M+H) where the mass was observed as 511.07; the expected
mass is 510.1. LC/ MS indicated a purity of 100% as measured by UV 214 nM.

Example 30
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Cl rac-cis-1- (3-Chloro-4-fluoro-benzenesul fonyl)
-2,3-bis- (4-chloro-phenyl) -2,3-dihydro- 1 Himdazo

WO 280822887 pyri di n-5-one was prepared accor di ngPCDEP2008/053903

general nmethod A by reaction

rac- ci s- bi s-(4-chl oro-phenyl)-2; 3-di hydro- 1Hi mi dazo[ 1
,2-a] pyridin-5 -one 5 with
3-chl oro-4-fl uorobenzenesul f on
conmpound was isolated by pre 3
expected product was charagtenryzed by LCYNB ( MtH)
where the nmss was obser 549.05; the expected
mass is 548. LC / MS indifcatled>a y of 93.31% as
measured by UV 214 nM 10 a &l 0 F rac-cis-

2, 3-Bi s-(4-chl oro- phenyl ) - %T?uoro-Z-nethyl-benzene
sul fonyl)-2,3-di hydro- 1 i dazo [ 1, 2-a]

pyridi n-5-one was prepar ccording to general nethod
A by reaction of

?ag?c;f—h—zil/—ﬁlﬁ? n?@%?%%é&{%ﬂ%ﬁg)bﬁeﬁaﬁbmﬁﬁ&yﬁ by 4 mhfazeh i
tmidhzed t 3-Apyridihyd- mwwsmr%wbrdihg trgederal fiethod A by reaction of
FRITRO ?1@—34%?0 o§3%| %E% 3ba’1h cﬁjlroef“ﬁl \28 l%ﬁgrliﬂrh; -one with 4-

Ic_hloride The

expec chara cterlze
v%ier@enmesuhﬁ@ssl ahvigidebh Eler &cmdpcasldm 1@164ted beperpatotedPLC. The

5 C Wafal it 9

R 30 o Yol T ROL ELISTAPE) sl 8Gbscrved s
Pﬂ[@ﬂiﬂﬁi’)@@k@%@ﬁ@s is 53D ICT / MS 1nd)1catEd h purif\of 74.86% as measured by
{RC5Gl 5 -2, 3-Bi s- (4-chl or o- phenyl ) -1-(5-fl uoro-2-net hyl
-benzenesulfonyl) 2,3-dihydro- 1 Himdazo [ 1,2-a]
pyri di n-5-one was prepared according to general nethod
A by reaction of
rac-ci s-bi s-(4-chl oro-phen - = di hydro-1H i m dazo[ 1
,2-a] pyridin-5 -one 5 mﬁtﬁk$ngk%l
5-fl uoro- 2- net hyl benzenesul fonyl ¢hl oride. The
conmpound was i sol ated by

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(2-fluoro-benzoyl)-2,3-dihydro- 1 H-imidazo[1,2-
a]pyridin-5-one was prepared according to general method A by reaction of rac-cis-bis-
(4-chloro-phenyl)-2,3-dihydro-1H-imidazo[1,2-a]pyridin-5-one with 2-fluorobenzoyl
chloride. The compound was isolated by preparative HPLC. The expected product was
characterized by LC/MS (M+H) where the mass was observed as 479.18; the expected
mass is 478.1. LC/ MS indicated a purity of 100% as measured by UV 214 nM.

Example 32



preparative HPLC. The expected product was
characterized by LCMs (MtH) where the nass was

wob®enyaer as 529. 06; the expected mass i s 528. PCZEP20WB053903
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indicated a purity of 100% as asured by WV 214 nM
10 Exanple 351 G OLO / \ Qrac-cis-2,3-Bis-
(4-chl oro-phenyl) -1- (3-nethoxy-genzoyl)

-2,3-di hydro-1 Himdazo [ 1, 2- pyri di n-5-one was
prepared according to general d A by reaction of
rac-cis-bis-
(4-chl oro-phenyl) -2, 3-di hy zo[ 1, 2- a]
pyridi n-5-one with 3-nmethox y Lhl ori de. The
conpound was i sol ated by preparagrve HPLC. The

expect ed product was char%ed by LG M5 ( Mt+H)

where the mass was observegd 491. 21; the expected
mass is 490.1. LC/ M indicled a purity of 100% as
nmeasured by UV 214 nM Exanple 36 WD 2008/ 125487

P CCT!}JEP §9 %9@319 ﬂﬁ?%) g%‘lzglesﬁﬁé]rgl)cﬁ,? lfs t:4 cljlrloro -phenyl)-2,3-dihydro-
UZ- lnngliﬂO{Jbﬁoﬂvmth)’i -dyenye rpecsmtefdmwdn)dmgztp Zenkirhlydetbod A by
g%gtg;rn dgfﬁrgcjcm hié E@thﬁ}((l{rg?%rgrd) %19 Qﬁh I (z—ég{— :3131?15 ocﬂ 1,2-a]pyridin-5-one
with 3e¢h=letbr$ ﬂ@dnodvhhzmcsqlfheyi)dh)orzlegf Itk doyafrcomndlvas ndotbaedbpyl

i ‘
oSy Ry T e ST bk e hypeteied B S/ MR ) where the
ouspeubsesed assab @beithe bypecpdepas #t546e LAPINGS intheted a purity of
m%gﬁ%ta?%le%quéj&t, N8 4 CINi‘r acterized by LC M5 (M-H)

was observed as 581; the expected mass
is 580. LC/ MsS indicated a purity of 100%

Example 33

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(4-fluoro-2-methyl-benzenesulfonyl)-2,3-dihydro-
1H-imidazo[1,2-a]pyridin-5-one was prepared according to general method A by
reaction of rac-cis-bis-(4-chloro-phenyl)-2,3-dihydro-1H-imidazo[1,2-a] pyridin-5-one
with 4-fluoro-2-methylbenzenesulfonyl chloride. The compound was isolated by
preparative HPLC. The expected product was characterized by LC/MS (M+H) where the
mass was observed as 529.06; the expected mass is 528. LC / MS indicated a purity of
100% as measured by UV 214 nM.

Example 34



as neasured by U 214 nM 10 Exanple 37 N\ C O
rac-cis-2,3-Bis- (4-chloro-phenyl) -1-isobutyryl-

WO diosge487 1 Hi m dazo [ 1,2-a] pyridin-5 - oneP@EEP2008/053903
prepared according to general thod A by reaction of
rac-ci s-bis-(4-chloro 15 phenyt)

-2,3-di hydro-1Him dazo[ 1, 2-a] pyridin-5 -one with
i sobutyryl chloride. The conpg nd was isol ated by
preparati ve HPLC. The expect ed oduct was
characterized by LOM (MH) pher e the mass was
observed as 427.2; the expd ‘ S\ S 426.1. LC /
M5 indicated a purity of fed by UV 214
nM 20 Exanple 38 WD 2008/R12% ] EP2008/ 053903
-52 NC i0 Orac-cis-2,/3-Bi 314 chl or o- phenyl)
-1-cycl opropanesul fonyl -2, 3 hydro 1 Himdazo [ 1, 2-
a] pyridin-5-one was prepared accordi ng to general
met hod A by reaction of rac-cis-bis-

-C I - I
g%%ﬁ%gvﬁﬂ ? ﬁbgﬂ%ka %elﬁ’}))ggzgsu onyﬁw&hﬂlﬁ&e%é‘ne%u%r@l’) 19 dthydro
tdrpodare | ]msrdllraﬁ emekyg,as mr@@mdatcpmdlrtgﬁp @enéfhlemethod A by

V%pt?o Gl ?fgrap rCl(ngl{g g\a\éﬁégo L£5 Iﬁlﬁ}%{@%?%]{&?ﬂg J P‘érédin—S—one
Wb S- ﬂ@rd%metlﬂlljenk@estdﬂ:rwm}é@t1® pbe m’orypmfindl‘@@@/r@cdgted by
HF&:%%I%E@QH%XC.U\{"M %}f)"ecpelé{l pr&gung\%gpllla%ac%griggd%y L%i/ MS (M+H) where the
mass was observed as 529.06; the expected mass is 528. LC / MS indicated a purity of
100% as measured by UV 214 nM.

Example 35
|
Z
(o]

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(3-methoxy-benzoyl)-2,3-dihydro-1H-imidazo[ 1,2-
a]pyridin-5-one was prepared according to general method A by reaction of rac-cis-bis-
(4-chloro-phenyl)-2,3-dihydro-1H-imidazo[1,2-a]pyridin-5-one with 3-methoxybenzoyl
chloride. The compound was isolated by preparative HPLC. The expected product was
characterized by LC/MS (M+H) where the mass was observed as 491.21; the expected
mass is 490.1. LC/ MS indicated a purity of 100% as measured by UV 214 nM.

Example 36



10

15

20

rac-ci s-1- (3-Chl oro-benzoyl) -2, 3-bis-
(4-chl oro-phenyl) -2,3-dihydro-1 Himdazo [ 1,2- a]

w@osd2sash- one was prepared accordi ng to gener BCT/ER1008053903

A by reaction of rac-cis-bis-

(4-chl or o- phenyl ) - 2, 3-di hydr o- i]H-I m dazo[ 1, 2-a] pyridin
-5-one with 3-chl orobenzoyl 15 chl oride. The conpound
was i sol ated by preparative HPLL The expected product
was characterized by LC M5 ( where the nmass was

observed as 495.11; the expgct¢d mass is 494. LC/ M
indicated a purity of 100% a

g by W 214 nM
20 WD 2008/ 125487 PCT/ EP20 39 - 53 Exanple 40
Cl O0ai-cl i0 O OF Frr 45238|s-

(4-chl or o- phenyl) -1-

(3-trifluoronethoxy- benzenesulej\nyl) -2,3-di hydro- 1
Himdazo [ 1,2-a] pyridin-5-0 was prepared
according to general nethod A by 5 reaction of

fag?c;f—Q,é;@%—g%—%ﬁ@?@—%ﬁge&l)\?—mﬂ? E-\Gi%lﬁgro?ﬁe%(m{rq{eﬂie]n@dlmn?ﬁ—Zf,)£ —giihydro—
BH(inriddzolb? -amtridax y) dyenvee pecpakddorrydrdoty torgedeal riﬁmaod A by

T
L
whb r2e( ttlﬂeoronazslmw/}isnodJRallml cdorb@1 Tba ;ompeur(;kwemscd@ted by

gr&lrtlg%ﬁggcubgﬁ fﬁb@]’ﬁdq)%a tt%\%s ?ﬂﬁi#értlz}éld%gr [T(_J]flgl(%o/ﬁ\ff'[{) where the

mass was observed as 581; the expected mass is 580. LC / MS indicated a purity of 100%
as measured by UV 214 nM.

Example 37
Eii
F
pe

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-isobutyryl-2,3-dihydro-1H-imidazo[ 1,2-a] pyridin-5-
one was prepared according to general method A by reaction of rac-cis-bis-(4-chloro-
phenyl)-2,3-dihydro-1H-imidazo[1,2-a]pyridin-5-one with isobutyryl chloride. The
compound was isolated by preparative HPLC. The expected product was characterized
by LC/MS (M+H) where the mass was observed as 427.2; the expected mass is 426.1. LC
/ MS indicated a purity of 100% as measured by UV 214 nM.

Example 38
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-: L rac-cis-2,3-Bis- (4-chloro-phenyl) -1-
(3-fluoro-benzoyl) -2,3-dihydro-1 Himdazo [ 1,2- a]

w@osd2sash- one was prepared accordi ng to gener BCT/ER1008053903

A by reaction of rac-cis-bi sﬁ

(4-chl or o- phenyl) - 2, 3-di hydr o- i mdazo[ 1, 2-a]
pyridin-5-one with 3-fluorobenzoyl chloride. The
compound was isol ated by preparative HPLC. The
expected product was charactgrixed by LC M5 ( MtH)
where the mass was observegd as 9.19; the expected
mass is 478.1. LC/ M |nd cat 2d a purity of 100% as
nmeasured by UV 214 nM 20 K F2\WD 2008/ 125487
PCT/ EP2008/ 053903 - 54 o o
rac-cis-2,3-Bis- (4-chloro®phéhyl) [2- (2,

5-di net hoxy- phenyl ) -acetyl \ 3-di hydro-1 H -
imdazo [ 1,2-a] pyridin-5-%ne Ras prepared according
to general method A by reaction of

Qiﬁib?siﬂ 7- (:@10 éﬁé&lﬁb?gé{éﬁrgﬁﬁr? sl MQ%;%W?@C@%@&ZO [1,2-
@]plyudmd@oné"lwes peppod adcondisg ite gérerd dndilyopA dpaeatipn of rac-cis-bis-
BT R P iRt SR A gy 1O 1o

hquomeﬂﬂf;my] chl&3dk, The t@npovisl wasdsadate ty argparaitivg HBLC. The
;7%02/&:82) (gﬁ%’?% egla?%ter}%/d %%ﬂcﬂ\% )g%mle %e4rgasgwas Qbsgrved as

46 lutramhZexpecttbmybs)is 4. 3-@i N@Sdn«blcalecﬂ-la ipriityacfd 0p%las 2acaaijred by UV
g\{)i i n-5-one was prepared according to general nethod
y

feaction of rac-cis-bis-
(4-chl or o- phenyl ) -2, 3-di hydro- 1Hi m dazo[ 1, 2-a] pyri di n
-5-one with 2-furoyl chloride.

Example 39

s

Cl

rac-cis-1-(3-Chloro-benzoyl)-2,3-bis-(4-chloro-phenyl)-2,3-dihydro-1H-imidazo|1,2-
a]pyridin-5-one was prepared according to general method A by reaction of rac-cis-bis-
(4-chloro-phenyl)-2,3-dihydro-1H-imidazo[1,2-a]pyridin-5-one with 3-chlorobenzoyl
chloride. The compound was isolated by preparative HPLC. The expected product was
characterized by LC/MS (M+H) where the mass was observed as 495.11; the expected
mass is 494. LC/ MS indicated a purity of 100% as measured by UV 214 nM.
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15 The conpound was isol ated by preparative HPLC. The
expected product was characterized by LC MsS (M+H)

wob@sa214Be mass was observed as 451.17; the exPEDERI08/053903

mass is 450.1. LC/ M5 indi cat%al a purity of 100% as
-cis-2,3-Bis- (4-chloro- pheny

A by reaction of rac-cis-big- chI or o- phenyl) -2,3

by preparative HPLC. The ex seel product was

MS indicated a purity of 10 %as measured by UV 214

rat-asy B dpeit-anlocapbeny)-1-2 3 3rifludrpdrethoky Hhenpingdsid tonfyl) 12, 2-dihydro-
fedetidnl off rocjolsdnst()-ciBpBo- ;ihérwdi)r E ﬂrhydmdﬁzb{liﬂa@ aPpalpyridin-5-one
pvepemned HpLed die emmtedhaodmtt evab zledtadsgrided/biyB.q/ MSI—(IM+H) where the

measured by UV 214 nM Exan'pl e 44 WD 2008/ 125487
PCT/ EP2008/ 053903 -55 1 @ 11 | 4[}' C ~ O eo Oac
ge
(2- met hoxy-benzoyl) -2,3-dihydrofl Himdazo [ 1,2- a]
pyri di n-5-one was prepared acci ng to general nethod
-di hydro- | H imdazo [ 1, li n-5-one with
2- met hoxybenzoyl 5 chloride_.- pdund was i sol at ed
characterized by LC/ M5 (Mt ere the mass was
observed as 491.17; the exp ctFed mass is 490.1. LC/
nM Exanple 45 N aci 0 10 rfac-cis-2, 3-Bis-
(4-chl oro- phenyl)

DRI di N5 51.0ne. was_ pr ing t ner.al
?rﬂélpﬁ%%az’g g%/—a;[@rerllc(:itlr:{\%ho% v?a%?re%are%lc%:gor%mggto ggnqul 1il#od A by
WQB%Oﬁrlﬂﬂuoromel?ﬁ/o:ﬁygf géngsu lb(gl:] éértlclle\(; gh%&%soullh&] wisslsolated by
where the nmass observe t e cte
RS St R 20 R e Gl 30 P B RUGEE) oty of
@RS as méad]nyed H)J}VUY1244 mM.

Example 41

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(3-fluoro-benzoyl)-2,3-dihydro-1H-imidazo[1,2-
a]pyridin-5-one was prepared according to general method A by reaction of rac-cis-bis-
(4-chloro-phenyl)-2,3-dihydro-1H-imidazo[1,2-a]pyridin-5-one with 3-fluorobenzoyl
chloride. The compound was isolated by preparative HPLC. The expected product was
characterized by LC/MS (M+H) where the mass was observed as 479.19; the expected
mass is 478.1. LC/ MS indicated a purity of 100% as measured by UV 214 nM.

Example 42
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Exanpl e 46 WD 2008/ 125487 PCT/ EP2008/ 053903 -56 C i
N\ C Il "l ~o 0 d rac-cis- 1-

W@ 2008h23a8D- 2- net hyl - benzenesul fonyl ) -2, 3- bi s-PCT/EP2008/053903

(4-chl oro- phenyl) -2, 3- dlhydro 1 Himdazo [ 1, 2-4]
pyri di n-5-one was prepared accd%dlng to general nethod
A by reaction of
rac-ci s- bi s-(4-chl oro-phenyl) -
,2-a] pyridin-5 -one 5 with
3- chl or o- 2- nethylbenzenesulfony
conpound was i sol ated by
expect ed product was characte 3
where the mass was observed as-545.04; the expected
nmass is 544. LC/ M indicated’a pyity of 100% as
measured by UV 214 nM 10 Exanpl & Cl Ol NaC, N
O F ~o
rac-ci s-2, 3-Bi s-(4-chl oro- phenyl) 1- (2-fl uoro-benzenes

f b2 (Ao Ry dh 85 fr | 3
%ﬁ;rcﬁﬂ? % 1%12843 ﬁll\/g(y ﬁflgm@ | $‘% C% %Si_(% ‘12%)?1{311}/1)1 agetﬁi 2,3-dihydro-1H
maidazi[$,224] ByriBlis-3( dnec\mlscmgpqghiewbydnlg {(2gehkabmethd A by reaction of

nze I I [
Pa% c%s Bles‘s(g cfhPol}X péxg‘%_ngq’a @1}49{ 8)6@1ﬁ1rﬁa%’i‘ﬁoi n_“%fﬂ?ln 5- ol{}g &_}h (2,5-
dmﬁbthdlﬁéypambdl)abmdl qhi@idel The N)rnmlusimm isilatediby pNpSatifSABLC. The
%ect%d %roduct was characterized by LC/MS (M+H) where the mass was observed as
535.21; the expected mass is 534.1. LC / MS indicated a purity of 100% as measured by

UV 214 nM.

.-dlhydro 1H i m dazo[ 1

chlorlde The

Example 43

s

-0

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(furan-2-carbonyl)-2,3-dihydro-1H-imidazo[1,2-
a]pyridin-5-one was prepared according to general method A by reaction of rac-cis-bis-
(4-chloro-phenyl)-2,3-dihydro-1H-imidazo[1,2-a]pyridin-5-one with 2-furoyl chloride.
The compound was isolated by preparative HPLC. The expected product was
characterized by LC/MS (M+H) where the mass was observed as 451.17; the expected
mass is 450.1. LC/ MS indicated a purity of 100% as measured by UV 214 nM.

Example 44
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15

mmol ) was added and stirred at rt for 4 hrs. The
sol vent was renoved under reduced pressure, the

WO ea@sdesasTvas triturated with 50% 20 Et OAc/ HexBEIBEP2008/053903

filtered, and the residue was shed twice with
hexane. Dried on vacuumfor 4 hrs. (504 ny, 71%
yield). iHNW (CDCL3): 6 7.95,(d, 1H), 7.73-7.67 (m
2H), 7.31-7.23 (m 2H), 7.07 _(d, 2H), 7.02 (d, 2H),
6.79 (d, 2H), 6.58 (m 2H), 33 (d, 1H), 5.86 (d,
1H), 5.75 (d, 1H). WO 2008/ 1%5487 PCT/ EP2008/ 053903
-57 Exanpl e 48 rac-3- [ ¢irsy2\3-B=s- (4-chl oro-phenyl)
- 5- 0x0- 2, 3-di hydr o- 6-i odo- g o[ 1,2- a]

pyridine- | -sulfonyl] -benznltrlle Cl Ol NN&C
\,O0110 5 N The titled ﬁd was prepared

accordl ng to general net B. by reaction of rac- 3-
[cis- 2 3- Bi s- (4- chl or o- phenyl )\ 5- oxo- 2, 3- di hydr o- 5H i m
i dazo 12a]pyr|d|ne1 sul fonyl] -benzonitrile with

%L)SCIS %@% ﬁg%:'?)le (g%ég?)%l@ﬂzﬁﬁj 9%03189%?( {pl imidazo[1,2-
2ldyrid-59n¢ tas pidpared a5®r(hmrg t@ ghnerd n¥e@h@dA by kactibn @¥rac-cis-bis-
A o RS G ity i gy o
clfotidd d-hSldoinpound vhdisolatedd)y ppgmrarativediPLL. stid apydtdd product was
Elpa?gﬁgrliz%d %? ILEIJ/ %REMHF%B&% tlr% mascg v\lfas-ebse'}lle%l as 491.17; the expected

mass is 490.1. LC/ MS indicated a purity of 100% as measured by UV 214 nM.

Example 45
(&N )
7
(6]

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-cyclopentanecarbonyl-2,3-dihydro-1H-imidazo[ 1,2-
a]pyridin-5-one was prepared according to general method A by reaction of rac-cis-bis-
(4-chloro-phenyl)-2,3-dihydro-1H-imidazo[1,2-a]pyridin-5-one with
cyclopentanecarbonyl chloride. The compound was isolated by preparative HPLC. The
expected product was characterized by LC/MS (M+H) where the mass was observed as
453.23; the expected mass is 452.1. LC / MS indicated a purity of 100% as measured by
UV 214 nM.

Example 46
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N\ / \110 S, O O 15 The titled conpound was
prepared according to general nmethod B by reaction of

WO 268325487 PCT/EP2008/053903

[ cis-2, 3-bis-(4-chl oro-phenyl) 0x0- 2, 3-di hydro-5H i m
|dazo[1 2-a] pyri di ne- 1- sulfoﬁgl “benzoi ¢ aci d

methyl ester with NIS. iH NI\/RC|(CDC13): 6 8.36-8.32 (m
2H), 8.04 (d, 1H), 7.91 (m 1K), 7.65 (dd, 1H), 7.05
20 (m 4H), 6.81 (d, 2H), 6.(d, 1H), 6.50 (d, 2H),
5.67 (d, 1H), 5.24 (d, 1 ¥ 98 (s, 3H). WO

2008/ 125487 PCT/ EP2008/ 0 A Mthod C. To a

sol ution of 1odide (0.09 equiv.) in THE (2

nL) in a seal able tube, o(ﬁgh8)4 (0.028 nmmol, 0.3
equi v.) was added, foll owg oyoDIPEA (1.4 mol, 15
equiv.) and am ne (0.468 My, 5 equiv.). The reaction
tube was charged with 50 psi 5 carbon nonoxi de, and

heated at 65 C for one hour. The sol vent was renoved

r f b iV t i
%’s{ét d-11 (?%@%ﬂ%%ﬁ% b%éze?leﬁﬂi%@gl) 3 ?bﬁ%%h@c%gh@ﬁ%) z@eﬂhydro
N{ylkm@z[é [1 Z)aﬂ:pylﬁdm—@dﬁervms peipsr@laccording to general method A by

E % Aﬁ L, Jac—eL %ﬁ{/—f{—%@?f&?g@{;@gg%{) C?ihy_dgo 3P Sidazo [1,2-a]pyridin-5-one

or 0-
Wﬁhﬁeﬁésmwzonyhﬂb@meuﬁudewdﬂbﬁﬁ¢ﬁ%dazm@Qqua@pydhddmw

gfeggr%tiggFIP%? T%re%glggc?e% product was characterized by LC/MS (M+H) where the
mass was observed as 545.04; the expected mass is 544. LC / MS indicated a purity of
100% as measured by UV 214 nM.

Example 47
Cl

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(2-fluoro-benzenesulfonyl)-2,3-dihydro-6-iodo-1H-
imidazo[1,2-a]pyridin-5-one

Method B: To a solution of rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(2-fluoro-
benzenesulfonyl)-2,3-dihydro-1H-imidazo[1,2-a]pyridin-5-one (Example 8) (569 mg,
1.1 mmol) in MeOH (10 mL) and DCM (10 mL), N-iodosuccinimide (NIS) (373 mg, 1.7

mmol) was added and stirred at rt for 4 hrs.

The solvent was removed under reduced pressure, the residue was triturated with 50%
EtOAc/Hexane, filtered, and the residue was washed twice with hexane. Dried on
vacuum for 4 hrs. (504 mg, 71% yield).

"H NMR (CDCLs): § 7.95 (d, 1H), 7.73-7.67 (m, 2H), 7.31-7.23 (m, 2H), 7.07 (d, 2H),
7.02 (d, 2H), 6.79 (d, 2H), 6.58 (m, 2H), 6.33 (d, 1H), 5.86 (d, 1H), 5.75 (d, 1H).
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according to general nethod C by reaction of
rac-cis-2, 3-bi s-(4-chl oro-phenyl)-1-(2 15

wo bavsnes4Benzenesul f onyl ) - 6-i odo- 2, 3- di hydr o- | HCER2R®)53903

1,2-a]pyridin-5-one with N acgtyl - pi perazine. The
conpound was isol ated by preparative HPLC. The
expected product was characterized by LG MsS (M+H)
where the nass was observed as 669.13; the expected
mass is 668. LC/ M indicﬁkaﬂph45urity of 100% as

Tl Shaats bl sors R rR s onbdibadrodpdo st -imidd2of1. £

1 poriding- 12s8foBis -Hedz@titride 0- phenyl ) -

1- (2-fluoro-benzenesul fonyl) -6- [4-(2-norpholin-4-yl-
2- oxo-ethyl) -piperazine-1-carhgnyl] -2,3-dihydro-1
Himdazo [ 1,2-a] pyridin-5-oie was prepared
according to general nethod reacti on of

rac-ci s- 2, 3-bi s-(4-chl oroeph
1- (2-fl uoro-benzenesul iQ
dazo [ 1,2-a] pyridin-5-jpn
4- 2- (pi perzin-1-yl)-ace orp i ne. The conpound
was i sol ated by preparative ﬂ%&c. The expected
product was characterized/D M5 (MtH) where the
mass was observed as 754. t he expected mass is 753.
LC/ M5 indicated a purity of 100% as neasured by WV
214 nM 10 Exanple 52 C /-\ \ 0011 11 r NI I 4G O
O\l =O FF HO/ IF

The titled compound was prepared according to general method B by reaction of rac-3-
[cis-2,3-Bis-(4-chloro-phenyl)-5-0x0-2,3-dihydro-5H-imidazo|1,2-a] pyridine-1-
sulfonyl]-benzonitrile with NIS.

'H NMR (CDCLs): § 8.07 (d, 1H), 8.00-7.92 (m, 3H), 7.71 (dd, 1H), 7.10-7.05 (m, 4H),
6.81 (m, 2H), 6.59 (d, 1H), 6.52 (m, 2H), 5.72 (d, 1H), 5.27 (d, 1H).

Example 49
rac-3-|cis-2,3-Bis-(4-chloro-phenyl)-5-0x0-2,3-dihydro-6-iodo-5H-imidazo[ 1, 2-
a]pyridine-1-sulfonyl]-benzoic acid methyl ester

The titled compound was prepared according to general method B by reaction of rac-3-
[cis-2,3-bis-(4-chloro-phenyl)-5-0x0-2,3-dihydro-5H-imidazo[ 1, 2-a] pyridine-1-
sulfonyl]-benzoic acid methyl ester with NIS.

"H NMR (CDCls): 8 8.36-8.32 (m, 2H), 8.04 (d, 1H), 7.91 (m, 1H), 7.65 (dd, 1H), 7.05
(m, 4H), 6.81 (d, 2H), 6.63 (d, 1H), 6.50 (d, 2H), 5.67 (d, 1H), 5.24 (d, 1H), 3.98 (s, 3H).
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rac-ci s-2, 3-Bi s- (4-chl oro-phenyl)-1-(2-fl uoro-benzenes
ul fonyl ) - 6- (nor phol i ne- 4-

W@ 2008028487 - 2, 3- di hydr o- 1H i m dazo[ 1, 2- a] pyr i di PE HEP2968/053903

was prepared according to ge_ngggl nmet hod C by

reaction of

rac-cis-2, 3-Bi s-(4-chl oro-phenyl )-1-(2-fluoro 15

benzenesul fonyl) -6-iodo-2, 3-di hydro-1 Himnmdazo |

1,2-a] pyridin-5-one with norpholine. The conmpound
MeeshadsGi &b edolvyiop o€ patidd (OVG94HRDG], 1 Eheivexpddtfe@ mk biducsealable

2 SRR L C B SR IS LA IR Pyl 15

equdv.¢ ancédrnalep(0r4i68 ynrmbl, 89@61&3 Teasuactenh tupe Wes Satgaditl2B0 psi

Ex le F HO
f\irﬁgﬁ){nf"?)ggg aéldshe fe abf%ski{ﬁf)-rcgﬁfgpg ‘phenyl )-1-(2-fluoro
- benzenesul fonyl) - 5- 0X0- 1, 2, 3, b5-tetrahydro-im dazo
[ 1,2-a] pyridine-6-carbonyl] -piperazin-1-yl}-ethyl)
YR %OQ\QC%{'[ %? 146%10\}3 ér[/ngglzr(ng?éegg)%(%gére Pr%?a ative I{IPLC rov1d d the title
met esul T onam din eheral
pwhpoehdS by reaction of rac-cis-
2, 3-Bi s-(4-chl oro-phenyl )-1-(2-fl uoro-benzenesul fonyl)
- 6-1 0do- 2, 3-di hydro-1H i m dazo[ 1, 2-a] pyridi n-5-o0ne
with N-(2-Pi perazin-|-yl - eEkarhple 56et hanesul f onami de.
The conpound was isol ated by preparative HPLC. The
expect ed product was characterized 5 by LC M5 (MtH)
where the mass was observed as 8. 2; the expected

mass is 747. LC/ M5 indigated-a purity of 100% as
nmeasured by UV 214 nM @(@% NI N of os=0 F
_~t 6 OYN\) |/ N

rac-cis-6-(4-Acetyl-piperazine- 1-carbonyl)-2,3-bis-(4-chloro-phenyl)-1-(2-fluoro-
benzenesulfonyl)-2,3-dihydro-1H-imidazo[1,2-a]pyridin-5-one one was prepared
according to general method C by reaction of rac-cis-2,3-bis-(4-chloro-phenyl)-1-(2-
fluoro-benzenesulfonyl)-6-iodo-2,3-dihydro-1H-imidazo[1,2-a]pyridin-5-one with N-
acetyl-piperazine. The compound was isolated by preparative HPLC. The expected
product was characterized by LC/MS (M+H) where the mass was observed as 669.13; the
expected mass is 668. LC / MS indicated a purity of 100% as measured by UV 214 nM.

Example 51
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Ho 10 rac-cis-2, 3-Bi s-(4-chl oro-phenyl) -
1- (2-fluoro-benzenesul fonyl)-6- [4-(2-norpholin-4-yl-

W@R0gl12548pi per azi ne- 1- car bonyl ] -2, 3-di hydr o- 1PCT/EP2008/053903

Himdazo [ 1,2-a] pyridin-5-one was prepared
according to general method C by reaction of

C- O
(5524528 P LR AGET) L OB oy 2 i 1
daxo-dthyl)-Bipatazimerli- chrbelﬁﬁlbﬂ,é dihydro-1H- 1r_n1dazo[1 2-a]pyridin-5-one was
Rﬁe&)areg ace ({) Hléng () %en?ééz}i é‘f)rleat ?@ élgfgpa[ﬁgﬁ%% Izﬁ%—:czs TQ %wt glnaﬁoro phenyl)-
pﬂ@dlmto hamzenbmﬂfanylemmé@kzmyldlh@ﬂvsl I(IMh&ﬂazmheI @] tyhidin-5-one with

: th d. is 739..
TS SIERE i DB P RN By e
PIPA.On NThe exparpddeprbSudd waks eh*ﬁa&tleﬂﬁ:el&l byyLG/MS (MDHH) ohEre thiomass was

2 : e .

Paerer gs 253 EPE oPREh ML fRdnbt | M2 ndicpicd sruribe AL gL s
wlehanmyd by BV J14nM.3- net hanesul f onyl - propyl)

- pi perazi ne-1-carbonyl] -2,3-dihydro-1 Himdazo |

1,2- a]pyridin-5-one was prepared according to genera
met hod C by reaction of rac-cis-2,3 WO 2008/ 125487

PCT/ EP2008/ 053903 -61 Example 52

bi s- (4-chl oro- phenyl )-1-(2-fl uoro-benzenesul f onyl ) - 6-
odo- 2, 3-di hydro-1H im dazo[ 1, 2¢a] pyri di n-5-one w th

1- (3- Met hanesul f onyl - propyl ) - erazine. The conpound
was i sol ated by preparath% The expected product
was characterized b ere the mass was
observed as 747.12; | e g8 is 746. LC/ 5
M5 indicated a purity of 1 O@ﬁg@ nmeasured by UV 214

nM  Exanpl e 56

HOF

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(2-fluoro-benzenesulfonyl)-6-(morpholine-4-
carbonyl)-2,3-dihydro-1H-imidazo[1,2-a]pyridin-5-one was prepared according to
general method C by reaction of rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(2-fluoro-
benzenesulfonyl)-6-iodo-2,3-dihydro-1H-imidazo[1,2-a]pyridin-5-one with morpholine.
The compound was isolated by preparative HPLC. The expected product was
characterized by LC/MS (M+H) where the mass was observed as 627.86; the expected
mass is 627. LC/ MS indicated a purity of 89% as measured by UV 214 nM.

Example 53

/S\Nﬂ&g&
H /s 0

N-(2-{4-[rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(2-fluoro-benzenesulfonyl)-5-oxo-1, 2, 3,
5-tetrahydro-imidazo[1,2-a]pyridine-6-carbonyl]-piperazin-1-yl}-ethyl)-
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/' ¢ NNI \'/ G NN ~-5=0 O FO~ FFHOF
rac-cis-2,3-Bis- (4-chloro-phenyl) -1-

W@ 200Bl12838D- benzenesul fonyl ) -6- (4-nethyl - pi pePEREP®8/053903

10
1- car bonyl) -2, 3-di hydr o- IFLlﬂ]@%zo[l 2-al pyridi n-5-one

L eaca?n Lfrl:t%o glcgc&a%rpgeﬂggecf accorgie etroagleneral Ipletﬂogl: Cblyy reaction of rac-cis-

25dﬁs(${ﬁb&abhandﬂldhﬁbmuabhﬁmyhmhﬁnﬂﬂéﬁbdwﬂdLdmydu)1H-

B b S T R Rt e a2 lignamide. The

cm‘rrpmmﬂwmsolatsd bapegakyivpHehar ﬁl‘he\t&pddﬁld@)rod'lhte was characterized
X t r chara teri :

RAEEE S MR et R 86 Elat 08 e asibidhags 747 Lo

NESiﬁdicSteﬁdQ).urm&)ﬂ 100 asndésateddyd\pard ayl. of 100% as

nmeasured by UV 214 nM Exanple 57 CI N NON- ~ry ~

~C S\ =0 OOO~F F HOF rac-cis-2,3-Bis-

(4-chl oro-phenyl) -6- (4-ethanesul fonyl-pi perazine- |
-carbonyl) -1- (2- 20 Example 54

fl uoro- benzenesul fonyl ) -2, 3-di hydro-|1 Hi m dazo[ 1, 2-a] p
yridi n-5-one was prepared according to general nethod

C by reaction of f
rac-cis-2, 3- bi s-(4-chl oro- phenyl ) - 1- (QE

fl uoro-benzenesul fonyl) -6-iodo hydro- 1
Himdazo [ 1,2-a] pyridin-5 e with, s

ethanesulfonyl pi per azi ne.>The gqnpou?g%mas i sol ated
by preparative HPLC. The

HO

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(2-fluoro-benzenesulfonyl)-6- [4-(2-morpholin-4-yl-
ethyl)-piperazine-1-carbonyl]-2,3-dihydro-1H-imidazo[1,2-a] pyridin-5-one was
prepared according to general method C by reaction of rac-cis-2,3-Bis-(4-chloro-phenyl)-
1-(2-fluoro-benzenesulfonyl)-6-iodo-2,3-dihydro- 1H-imidazo[1,2-a] pyridin-5-one with
1-[2-(morpholine-4-yl)-ethyl]-piperazine. The compound was isolated by preparative
HPLC. The expected product was characterized by LC/MS (M+H) where the mass was
observed as 740.3; the expected mass is 739. LC/ MS indicated a purity of 100% as
measured by UV 214 nM.

Example 55

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(2-fluoro-benzenesulfonyl)-6- [4-(3-
methanesulfonyl-propyl)-piperazine-1-carbonyl]-2,3-dihydro-1H-imidazo[1,2-

a]pyridin-5-one was prepared according to general method C by reaction of rac-cis-2,3-
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WO 2008/ 125487 PCT/ EP2008/ 053903 -62 expected product
was characterized by L M5 (MtH) where the mass was

wobwenyae’ as 719.18; the expected nass i s 718PCTI/EP2008/453903

indicated a purity of 88% as _Egla_sured by UW 214 nM 5
Exan'ple 58 ONNs=0o o F F

%15[(4 oro S%h%g)%z)% uoig I?)lg%eg‘n H{]%?l%ﬁa)l% %fdgzz i Id l[?lelljz €
lﬁaa] l,ﬁyer pydudln@—yﬂlq witle-1-{ %Meﬁlmtdhfﬂ)m@spldoﬁ)@h)yhpqmnm The
(():“15 6}12 as 1solated }6}[ gfepg} tlﬁe glPé&b e ea ec?edyﬁgggct%\%? cﬁaracterlzed

acc gene
Hzﬁ)LC/MS (M+H) where the mass was observed as 747.12; the expected mass is 746. LC/

- i s- (4-chl or enyl nzenesul fonyl)
S R i B A L BT T G e - one
wth 1-(3-net hanesul fonyl - pr opyl ) - pi perazi ne. The
compound was isol ated by preparative HPLC. The
expect ed product was chara er| zsg by LG M5 ( MHH)
where the mass was observe ]7 23; the expected
mass is 774. LC/ M5 indi cated a purlty of 82% as
nmeasured by UV 214 nM 15 Exanple 59 CI 'O0 11 11 O

I ~N Cl N-O O::r, F
/MV)JLE%l\

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(2-fluoro-benzenesulfonyl)-6-(4-methyl-piperazine-
1-carbonyl)-2,3-dihydro-1H-imidazo[1,2-a] pyridin-5-one was prepared according to
general method C by reaction of rac-cis-2,3-bis-(4-chloro-phenyl)-1-(2-fluoro-
benzenesulfonyl)-6-iodo-2,3-dihydro-1H-imidazo[1,2-a]|pyridin-5-one with N-methyl-
piperazine. The compound was isolated by preparative HPLC. The expected product was
characterized by LC/MS (M+H) where the mass was observed as 640.96; the expected
mass is 640. LC/ MS indicated a purity of 100% as measured by UV 214 nM.

Example 57

rac-cis-2,3-Bis-(4-chloro-phenyl)-6-(4-ethanesulfonyl-piperazine-1-carbonyl)-1-(2-
fluoro-benzenesulfonyl)-2,3-dihydro-1H-imidazo[1,2-a] pyridin-5-one was prepared
according to general method C by reaction of rac-cis-2,3-bis-(4-chloro-phenyl)-1-(2-
fluoro-benzenesulfonyl)-6-iodo-2,3-dihydro-1H-imidazo[1,2-a]pyridin-5-one with 1-
ethanesulfonyl-piperazine. The compound was isolated by preparative HPLC. The
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rac-ci s-2, 3-Bi s- (4-chl oro-phenyl )-1-(2-fl uoro-benzenes
ul fonyl)-5-o0xo0-1, 2, 3, 5 -tetrahydro-imdazo [ 1, 2-4a]

wW@oosd2Ier 6- car boxylic acid nethyl ester was pPEPEPHIS/053903

20 according to general nethod %C by reaction of
rac-cis-2, 3-bi s- (4 chl or o- phen9 )-1-(2-
Lyese; ?ecnﬁmgé&ﬂ OB 2a By LGS a8l INAE il Bl 1,988 R rved as
f 8 Wt net hanal . e comnmpoun
Wets18; shod axpededmaprie [75158’ dt@ EISHRdiCited h @usRpE S8 daspnaduct] by UV
!‘ﬁzxsnMD 2008/ 125487 PCT/ EP2008/ 053903 -63

aracteri zed by L MS (MtH) where the nass was
observed as 572.93; the expected nmass is 572. LC/ M
indicated a purity of 92% s nelgégred by W 214 nM
Exanple 60 NNHI1 \ / C FHOF 5
rac-cis-2, 3-Bi s-(4-chl oro- phenyl )-1-(2-fl uoro-benzenes
ul fonyl)-5-o0xo0-1, 2, 3, 5- tetrahydro-imdazo [ 1,2-a]
pyri di ne-6-carboxylic acid nethyl ani de was prepared
according to general T y action of
rac-cis- 2, 3-bi s- (4-chl oro-ph
f1 uor o- benzenesul fonyl ) - 6- i odo-2 p3- di hydro | Hi m dazo
[ 1,2-a] pyridin-5-one wths10 yl ani ne. The
conmpound was i sol ated by pre arative HPLC. The
expected product was characterized by LG MsS (M+H)
where the nmass was observed as 571.9; the expected
mass is 571. LC/ Ms indicated a purity of 100% as
e as e ed] 3 Bjs- Ul b o -phnybx biipifleo it bénzenasulfonyll) - Bt o@€b- 1, 2,135-

tetrahydro-imidazo[1,2-a] pyridin-6-yl]|-2-[4-(3-methanesulfonyl-propyl)-piperazin-1-

yl]-ethane-1, 2-dione was prepared according to general method C by reaction of rac-cis-
2,3-bis-(4-chloro-phenyl)-1-(2-fluoro-benzenesulfonyl)-6-iodo-2,3-dihydro-1H-
imidazo[1,2-a]pyridin-5-one with 1-(3-methanesulfonyl-propyl)-piperazine. The
compound was isolated by preparative HPLC. The expected product was characterized
by LC/MS (M+H) where the mass was observed as 775.23; the expected mass is 774. LC/
MS indicated a purity of 82% as measured by UV 214 nM.

Example 59

cl

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(2-fluoro-benzenesulfonyl)-5-oxo-1, 2, 3,
5-tetrahydro-imidazo[1,2-a]pyridine-6-carboxylic acid methyl ester was prepared
according to general method C by reaction of rac-cis-2,3-bis-(4-chloro-phenyl)-1-(2-
fluoro-benzenesulfonyl)-6-iodo-2,3-dihydro-1H-imidazo[1,2-a] pyridin-5-one with
methanol. The compound was isolated by preparative HPLC. The expected product was
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S 11 O 15 rac-3-
[cis-2,3-Bis-(4-chl oro-phenyl)-6-(norpholine-4-carbony

WO 200842387 2, 3-di hydro-5H imdazo [ 1, 2-a] pyrPdi/ER2008/053903

1-sul fonyl] -benzoic acid netgg%_ester was prepared
according to general nethod y reaction of rac-3-

%l‘f‘arg'cééiz%ﬁ%brid’(ﬁ[SQﬂtﬂ_jfwﬁgg '?P{e! 1)1121553\'28 %Bse%‘!e% 21% f5|?¥ 915, othe expected

aheniz 672 laci MSmediyted e plueity @ﬁ 929(0 20measnpddlyi Ue 2 141' hM
conmpound was isol ated by preparative HPLC. The
expected product was characterized by LG MsS (M+H)
where the mass was observed as 668. 38; the expected
mass is 667. LC/ M indi ciksopla6Purity of 100% as
measured by UV 214 nM WO 2008/ 125487
PCT/ EP2008/ 053903 -64 Exanple 62 0 So O J OF F HO
F Orac-3-{cis-2,3-Bis-(4- chlowgiohenyl) 6-
[ 4- (2-nor phol i n-4-yl -2-0xg-efh pi perazi ne-| -
car bonyl ]
- 5- 0xo0- 2, 3- di hydr o- 5FL|nfda QE» yri di ne-
| -sul fonyl }-benzoic acid. 5 net ho ester was pr epar ed
according to general n§LP@d C by~yeaction of rac-3-
[cis-2, 3-
Bi s- (4-chl or o- phenyl ) - 5- oxo- 2, 3- di hydro-6-i odo-5Himd
azo[ 1, 2-alpyridine-I- sulfonyl] -benzoic acid nethyl

t g a .
%‘% &2 %"‘Bﬁé“& dc@!ggoopﬁér{ygt f‘&i/ Elugrorofé&gr P@%Illy] % 8% g,oﬁ?%
mbmrednpdmbht amldlrma@dcadvpeyhczaexdl hgthyl@mid aditfgpared

e S as. 7 t
V5K R R QSR 10,24 1518 USSR o
freasdbadermpultdnyD 16kicid-2 35(1@rdnbél—53niﬂaio[l1\12 a|pyridin-5-one with
methylamine. The compound was isolated by preparative HPLC. The expected product

was characterized by LC/MS (M+H) where the mass was observed as 571.9; the expected
mass is 571. LC/ MS indicated a purity of 100% as measured by UV 214 nM.

Example 61

rac-3-|cis-2,3-Bis-(4-chloro-phenyl)-6-(morpholine-4-carbonyl)-5-0x0-2,3-dihydro-5H-
imidazo[1,2-a]pyridine-1-sulfonyl]-benzoic acid methyl ester was prepared according to
general method C by reaction of rac-3-[cis-2,3-bis-(4-chloro-phenyl)-5-0x0-2,3-dihydro-
6-iodo-5H-imidazo|[1, 2-a]pyridine-1-sulfonyl |-benzoic acid methyl ester with
morpholine. The compound was isolated by preparative HPLC. The expected product
was characterized by LC/MS (M+H) where the mass was observed as 668.38; the expected
mass is 667. LC/ MS indicated a purity of 100% as measured by UV 214 nM.
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2, 3-Bi s-(4-chl oro-phenyl)-6-(4-net hyl - pi perazi ne-| -car

Whwgl135485- 0x0- 2, 3 15 di hydro-5H i m dazo[ 1, 2- aPCT/EP2008/053903
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pyri di ne- |-sulfonyl]-benzoic g\fl d nethyl ester was
prepared according to general hethod C by reaction of
rac-3- [ cis- 2,3 -bis- (4- gll o -phenyl) - 5 - oxo
-2,3-dihydro-6-iod - imdazo [ 1, 2-a]
pyridine -1-sulfonyl]-benzoic acid nethyl ester wth
N- et hyl - pi perazi ne. The conmpound was |soI at ed by
preparative HPLC. The expected pro

characterized by LC M5 ( MtH) E&i e ss was
observed as 20 681. 02; th is 680. LC/
M5 indicated a purity of wO%as red by Uv 214
nM Exanpl e 64 WO 2008/ 12548 rr@‘808/ 053903 -65 /
c NI NCO O 'N/ N ylOOrac-

[ cis-6-(4-Acetyl -piperazine-1-carbonyl)-2, 3-bi s-(4-chl
or o- phenyl ) - 5- oxo- 2, 3-

di hydro-5Him dazo[ 1, 2-a] pyri di ne-| -sul fonyl ] -benzoi c
act d{mel, B\jﬂis estldpranpkerytlepad-€2 mapbalin iyl 2t axogahg)-giperazine-1-

QEEQ@H 0*9&622’ gﬂg{fd%“ Zﬁf lttﬁudazo ﬁ% r]@)f duée 1- sulf%nyl} -benzoic acid

heBryil Bdﬂgrd/vz(s paepawbacﬁﬁdmg td%szri], method C by reactlon of rac-3-[cis-2,3-
P ul f onyl J.- b ten. o
%158(4 %{Io 12)% %Xroaﬁz]’x ncilehy(ff,%% occio ABoii nra{(ﬁ%zax pg{léialeb%/
prlﬁma} dielnmac hlﬁd@netﬂ')ﬂestelewpbdtredrpﬂmhniueﬂ Mmperazin 1-yl-ethanone.
%Eg;rast%(g&rlldz v%egs 1?(}{ate(g)y pre(parat e %%Ee ’[the expec’?esd proguct was

characterized by LC/MS (M+H) where the mass was observed as 794.14; the expected
mass is 793. LC/ MS indicated a purity of 100% as measured by UV 214 nM.

Example 63
o
/O | # 1 X O “

rac-3-|cis-2,3-Bis-(4-chloro-phenyl)-6-(4-methyl-piperazine- 1-carbonyl)-5-0x0-2,3-
dihydro-5H-imidazo[1,2-a] pyridine-1-sulfonyl|-benzoic acid methyl ester was prepared
according to general method C by reaction of rac-3-|cis-2,3-bis-(4-chloro-phenyl)-5-oxo-
2,3-dihydro-6-iodo-5H-imidazo[1, 2-a]pyridine-1-sulfonyl]-benzoic acid methyl ester
with N-methyl-piperazine. The compound was isolated by preparative HPLC. The
expected product was characterized by LC/MS (M+H) where the mass was observed as
681.02; the expected mass is 680. LC / MS indicated a purity of 100% as measured by UV
214 nM.

Example 64
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709. 03; the expected mass is 708. LC/ Ms indicated a
purity of 100% as neasured by W 214 nM 10 Exanple

woe20®1254B N O, N/ / C OO O 5~0 rac-3- [ciBET/EP2008/053903

2, 3-Bi s- (4-chl oro- phenyl) - 6- (4%§t hanesul f onyl - pi per azi
ne-| -carbonyl)-5-o0xo0- 2, 3-di hydro-5Hi mdazo [ 1, 2-a]
pyri di ne- 1-sul fonyl ] -benzoic acid nethyl ester was 15
prepared according to general nethod C by reaction of
rac-3- [cis-2,3-Bis-(4-chloro- phe b )

- 5- ox023d|hydr06|odo 5H-|m a 1, 2-al
pyridine- 1 -sulfonyll - be I C[ afi t.hyl ester
wi t h 1-Et hanesul f onyl - pi p\ér zi ne” Thce conpound was

i sol ated by preparative HPLC. T%ecxpect ed product

was characterized by LC M5 (M+-H) ere the mass was
observed as 759.11; the expected ¢s is 758. LC/ M
indicated a purity of 20 100% as neasured by UV 214
nM Exanpl e 66 WO 2008/ 125487 PCT/ EP2008/ 053903 -66 o

mi—l\gm\;or gél cetl){ppgﬂe&gﬂle[lzg(rgoﬁ)ﬁfa% ﬁlf @1 %El%r(f' pﬁérﬁg}l— -0x0-2,3-
dﬂmy@@r éljﬂm:gdazb L2-a]pyridine-1-sulfonyl]-benzoic ac1d methyl ester was prepared
according to general method C by reaction of rac-3-|cis-2,3-bis-(4-chloro-phenyl)-5-oxo-
2,3-dihydro-6-iodo-5H-imidazo[1, 2-a]pyridine-1-sulfonyl]-benzoic acid methyl ester
with N-acetyl-piperazine. The compound was isolated by preparative HPLC. The
expected product was characterized by LC/MS (M+H) where the mass was observed as
709.03; the expected mass is 708. LC / MS indicated a purity of 100% as measured by UV
214 nM.

Example 65

rac-3-|cis-2,3-Bis-(4-chloro-phenyl)-6-(4-ethanesulfonyl-piperazine-1-carbonyl)-5-oxo-
2,3-dihydro-5H-imidazo[1,2-a]pyridine-1-sulfonyl|-benzoic acid methyl ester was
prepared according to general method C by reaction of rac-3-[cis-2,3-Bis-(4-chloro-
phenyl)-5-0x0-2,3-dihydro-6-iodo-5H-imidazo[ 1, 2-a]pyridine-1-sulfonyl]-benzoic acid
methyl ester with 1-Ethanesulfonyl-piperazine. The compound was isolated by
preparative HPLC. The expected product was characterized by LC/MS (M+H) where the
mass was observed as 759.11; the expected mass is 758. LC / MS indicated a purity of
100% as measured by UV 214 nM.

Example 66
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car bonyl ]
-5-0x0- 2, 3-di hydro-5Hi m dazo[ 1, 2- a] pyri di ne-

wo 2812538yl } - benzoic acid nethyl ester was prPQEERIN0S/053903

according to general nethod C 8¥ reacti on of rac- 3-
[cis-2,3 5

bi s- (4-chl or o- phenyl ) - 5- oxo- 2, 3- di hydro-6-i odo-5Himd
azo[1l, 2-alpyridine-l- sulfonyl]-benzaojc acid nethyl
ester with 1-(2-imdazol-I-yl-ethyl) I perazine. The
conmpound was isol ated by prepar at

expected product was character Ji%k
where the nmass was observé@ 61 25:0 the expected
mass is 760. LC/ M5 |nd|cat%;% Q%flty of 100% as
nmeasured by W 214 nM 10 Exarple 67.0 o r N ~ N
r-NL"J ' oso f oHF HON °
rac-3-{cis-2, 3-Bi s-(4-chl oro-phenyl ) - 6-

[ 4-(2- nDrphoIin 4-yl - 2- oxo- et hyl ) - pi perazin-1I -

d
yAC@y‘ne- 1%‘1?_ su 19 gongf]%yt%éej Aggg |H{ﬁ|;d|21 3 f\}gpeth)ilé pg%ezizé?eeé'
a@b@mﬂ -hgpxp e, dieded-5heintiderod, bjﬁhﬂ@eﬂ@mq brsuldsnytlabergoic acid
[‘rﬁzlﬂﬁﬂ % té"vpels 'rép%f &%ﬁ%?ﬁt%&lgoto éeneral mgt'h'_od Cb reactton of éac—]”— [cis-2,3-
byf(ﬂchhime ﬂhesudl)ﬁemcpw 3~dlde'm11@16r1t)do45él imidatp|1, 2-a|pyridine-1-
| |
%Pﬁ‘%%ﬁ ﬂ)gen\%\(gg é(l;lé gf%lé)g 89{%{/ @ﬁlll h: (% 1}411 a%)h ?—&%@%yl)‘rﬂgerazme The

pr epar a
exppeiretwprisdaed bypsepetaivatiPeC zTént ebyecte@/pmdl@dwrd); characterized

74 X .
HRECR A SRR TR BRSBTS g . 0
veaisdicetd bypuldy 1ID0MMSs rﬁemumtlé)yﬁﬂf V\ﬂ QMOS/ 125487
PCT/ EP2008/ 053903 -67

Example 67

o
S

rac-3-{cis-2,3-Bis-(4-chloro-phenyl)-6-[4-(2-morpholin-4-yl-2-oxo-ethyl)-piperazin-1-
ylmethyl]-5-0x0-2,3-dihydro-5H-imidazo[1,2-a] pyridine- 1-sulfonyl}-benzonitrile was
prepared according to general method C by reaction of rac-3-[cis-2,3-bis-(4-chloro-
phenyl)-5-0x0-2,3-dihydro-6-iodo-5H-imidazo[1,2-a] pyridine-1-sulfonyl|-benzonitrile
with 1-Morpholin-4-yl-2-piperazin-1-yl-ethanone. The compound was isolated by
preparative HPLC. The expected product was characterized by LC/MS (M+H) where the
mass was observed as 747.1; the expected mass is 746. LC / MS indicated a purity of
100% as measured by UV 214 nM.

Example 68
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|l / coi&cl O S- OpFYF\ HOF~\ N rac-3-
[cis-2,3-Bis-(4-chl oro-phenyl)-6-(norpholine-4-carbony

WO 200842387 2, 3-di hydr o-5H i m dazo[ 1, 2- a] pyri di NnBET/EP2008/053903

| -sul fonyl]-benzonitrile was pgﬁpared according to
general nmethod C by reaction rac-3- [cis-2,3-bis-
(4-chl oro- phenyl) -5-o0xo0-2, 3- dlhydro 6-10do- 5
5H i m dazo [ 1,2-a] pyridine- -s fonyl ]
-benzonitrile w th norpholine. onpound was

I sol ated by preparative HPLC e expect ed product was
characterized by LC M5 |mh r
observed as 635.03; the e ect NpsSTis 634. LC/ M5
indicated a purity of 100% as uf ed by W 214 nM

10 Exanple 69 Cl \ "N r'¥NH- / (OO0 FFHON

rac- 3- neoF
[(6-(4-Acety|-piperazine-I-carboﬁ@l)-cis-2,3-bis-(4-ch

| or o- phenyl ) - 5- oxo- 2, 3-

' . 1. A S 14 ZORi
%CW%SOZ §'ﬁ’1§ gzla épc{ % R@l@éﬁl gﬁlﬂ)%g%:] ér&}rlgcﬁﬁf%/) 89(?3@ 305.”htydro 5H
rreldezq d)ﬁ adpymcbne -3- su[femsl} be@zomtgle(wasmtmcﬂ plerdjng to general

gl%thogloc gﬁeagﬁ@ 7?75_ czasl]Zb?) PIS I4ncé11crro Sphleig\él?1 5| ?Xobzé% Zdé r?’dtro 6-iodo-
pHeinvifazo| I\Qad;latryihneplpelrf@ml nbenzoﬂ‘]imelecvoﬁpmmplhwla@ The compound
W30l BhEd bl ERRE MBI TR SpedOEp SIREGLREnRILCANSE WA/ MS
(M+H) where the mass was observed as 635.03; the expected mass is 634. LC/ MS
indicated a purity of 100% as measured by UV 214 nM.

Example 69

L&
g

rac-3-[(6-(4-Acetyl-piperazine-1-carbonyl)-cis-2,3-bis-(4-chloro-phenyl)-5-0x0-2,3-
dihydro-5H-imidazo[1,2-a] pyridine-1-sulfonyl]-benzonitrile was prepared according to
general method C by reaction of rac-3-[cis-2,3-bis-(4-chloro-phenyl)-5-0x0-2,3-dihydro-
6-iodo-5H-imidazo[1,2-a]pyridine-1-sulfonyl|-benzonitrile with N-acetyl-piperazine.
The compound was isolated by preparative HPLC. The expected product was
characterized by LC/MS (M+H) where the mass was observed as 676.1; the expected mass
is 675. LC / MS indicated a purity of 100 % as measured by UV 214 nM.

Example 70
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characterized by LG M5 (MtH) where the mass was
observed as 676.1; the expected mass is 675. LC/ M

wop@saai4ed a purity of 100 % as measured by UVWQIEPI0M/053903

20 Exanple 70 WO 2008/125487 P&J/EP2008/053903 -68 O
FF~-NNN/\V/ O 'O OS_"0O0 OFF HOF\\ N
rac- 3-{ci s- 2, 3- Bi s- (4- chl or o- phenyl ) - 5- oxo- 6-
[4-(3,3,3-trifluoro-propionyl)-piperazi ne-

1- carbonyl ] -2, 3-di hydro-5Hi m da
| fonyl }-benzonitrile was prepar
general method C by r (ipﬂjgﬁ\
[cis-2,3-bis-(4-chloro 1%
phenyl ) - 5- oxo- 2, 3- dlhydro 6- |%§g;6kkinidazo[l,z-a]pyri

o[ 1, 2-a] pyri dine-1-su
d according to

~

di ne- I-sulfonyl] benzonit ril e i th
3,3,3-trifluoro-I-piperazin- 1-yl- propan-|-one. The
conmpound was isolated by preparative HPLC. The
expect ed product was characterized by LG M5 (MtH)

e i R e B R B X SR Qi T o B RRG AT biperavine
hrsahongld- 253 dibyd @t FHrmidazo [ E&aﬂmr@hlﬁilﬁdéorml}sb@zen@ﬂs was
&Aéli)glt}g% 90rF91§ Q¥ ggne]ra]l n@e(%ﬁ%&/ b‘bé rg’ac‘ao%)ég FR: 36 [(,15099 s {4 chloro-
plenyl)-5-ox0-2,3-dihydro-6- 1odo 5H-imidazo[1,2-a] yr1d1ne 1- sulfonyl] benzomtrﬂe
i ﬂd? tﬁf’or?—sl? %1?@911111' P—E@RJ%%SHYI' diiel A Qé%bognd?’wgé A8 by
preparative HPLC. The expected product was characterlzed by LC/MS (M+H) where the
mass was observed as 744.17; the expected mass is 743. LC / MS indicated a purity of
100% as measured by UV 214 nM.

Example 71
rac-cis-2,3-Bis-(4-chloro-phenyl)-1-acetyl-2,3-dihydro-6-iodo-1H-imidazo|[ 1,2-
a]pyridin-5-one

Step 1: Preparation of rac-cis-2,3-Bis-(4-chloro-phenyl)-1-acetyl-2,3-dihydro-6-iodo-1H-
imidazo[1,2-a]pyridin-5-one:
of

o) '!i
N
Z N

>

0
To a solution of rac-cis-2,3-bis-(4-chloro-phenyl)-2,3-dihydro-1H-imidazo[1, 2-
a]pyridin-5-one (3.012 g, 8.44 mmol) in DCM (100 mL) cooled in an ice bath, DIPEA
(3.12 g, 4.2 mL, 25.31 mmol) and DMAP (20 mg, 0.16 mmol) were added, followed by
acetyl chloride (1.325 g, 1.2 mL, 16.87 mmol) . The reaction was stirred at rt for 4 hrs.

MeOH (10 mL) was added to quench the reaction. The solvent was removed under

reduced pressure.
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Cl O NNaci OTo a solution of
rac-cis-2, 3- bi s-(4-chl oro-phenyl) -2, 3-di hydro-1 Him da

W@ 0§0%/125287 a] pyri di n-5-one (3.012 g, 8.44 mmovl ) PCTYEEXONS/053903

(100 m.) cooled in an ice bath,,D PEA (3.12 g, 4.2

m., 25.31 nmol) and DVAP (20 nYy 0.16 mmol) were

added, followed by 20 acetyl chloride (1.325 g, 1.2

m., 16.87 mml) . The reaction was stirred at rt for 4
hrs. MeOH (10 nL) was added to quench the reaction.
e ($0towde®@HWAEM )arrovidel taadiér2,3 Bed (e ddomr-plssiyl) el -adafyl-2,3-

g@g@{% EAaR6T, FRRAARN 3 TS 2 38R B, (A H DM
g}aﬁﬂgR:{CD@s)Bi 348 Q%dih@mwtteaﬂ))é@ aety) 7.4 (Bnl-l de)( g 7(9) (d, 2H),
[ ro azo one as a so

65 e ot <, R (R R0 (8, H1g 648, T0ky . 7. 12

(d 2H) 7.09 (d, 1H), 704(m2H) 6.79 (d, 2H, 5
ar%h%m oﬁm%”czs(lb Bld04-cHo@5pH chyl) Lidhgetyd- 208 dih§ldro-6-iodo-1H-

{wg . Step 2: Preparation of

F% a Y@¢§5%9n%hloro phenyl ) -1-acetyl -2, 3-di hydro

_6-i odo-1 H i nidazo [ 1,2-a] pyridin-5-one CI 01| N

aci ~ N O To a solution of Cl

rac-cis-2, 3-Bi s-(4-chl oro-phenyl) - 24acetyl -2, 3-di hydro

-l Himdazo[1,2- 10 a] pyridin- 5 e (3.0 g, 7.52

mml) in MeOH (100 nL), NS (290g,)Y5.02 mmol) was
added and stirred at rt for“étf%i; e—s0l vent was

renoved under reduced pressurb/,l
provided a brown solid. (2.6 yi

To a solution of rac-cis-2,3-Bis-(4-chloro-phenyl)-1-acetyl-2,3-dihydro-1H-imidazo|[ 1,2-
a]pyridin-5-one (3.0 g, 7.52 mmol) in MeOH (100 mL), NIS (2.0g, 9.02 mmol) was
added and stirred at rt for 3 hrs.

The solvent was removed under reduced pressure.

FCC (5% MeOH/DCM) provided a brown solid. (2.6 g, yield 66%).
'"H NMR (CDCls): 6 8.04 (d, 1H), 7.11 (d, 2H), 7.01 (m, 2H), 6.98 (d, 1H), 6.78 (d, 2H),
6.35 (m, 2H), 5.99 (d, 1H), 5.71 (d, 1H), 1.93 (s, 3H).

Method D: To a solution of rac-cis-2,3-bis-(4-chloro-phenyl)-1-acetyl-2,3-dihydro-6-
iodo-1H-imidazo[1,2-a]pyridin-5-one (45 mg, 0.086 mmol) in DME (2 mL), boronic
acid (80 mg), and Cs,COs3 (100 mg), PACly(dppf) (10 mg) were added, and heated at 60

°C for one hour.

The reaction was diluted with EtOAc (6 mL), washed with water (3 mL), dried under

reduced pressure.
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1H NMR (CDC13): 6 8.04 (d, 1H), 7.11 (d, 2H), 7.01 (m
2H), 6.98 (d, 1H), 6.78 (d, 2H), 6.35 (m 2H), 5.99

W@ dgosAb#s7 5. 71 (d, 1H), 1.93 (s, 3H). Method DpCTBPR08/053903

sol uti on of
rac-ci s- 2, 3-bi s-(4-chl oro- phenyf) 1-acetyl -2, 3-di hydro

I i di n-5-o0ne (45 ny,
Bgﬁéé%' %%?CIwb%ﬂégﬁéqn%f%nﬁkgﬁglc acid (80 ng), and
Cs2C38 (100 ng), Pdd z(dppf) (10 nmg) were added, and
heated at 60 C for one ho§f T%g reaction was dil uted
with EtOAc (6 m), washed WiRPN&fer (3 ni), dried
under 25 reduced pressure. WO 2008/125487
PCT/ EP2008/ 053903 -70 Preparative_ HPLC provided the
title conmpound. Exanple 72
rac-cis- I-Acetyl 2, 3- bi 8: (4

D by reactlon of rac-cis- S
(4-chl oro-phenyl) -2, 3- dlhydro 65 odo 1 Himdazo |

1,2 a] pyridin-5-one with 3, 4-dinmet hoxyphenyl boronic

acid The conmpound was isol ated by preparative HPLC

The expected product was characterized by LC M5 (MtH)
Wh&liﬁl -Aletyl-10-imés chlas-phagt veds, &siiﬁi@&oiﬁphtrh}é)—2,3—dihydro—lH—

1@5 e{?gr‘rga rbdr%— —5r:1)’e4\&;|'7 ;E%Crécm'\{:% ICP rﬁ%f ggeggra?a%t”({dtq b}cf) frea(:tion of
flc-cisd il&:tyl 2,3- blS (4- chloro_ phenyl)-2,3-dihydro-6-iodo-1H-imidazo[1,2-
%@&/p I3 —lonf) F/]Vétn ﬂfs _ﬁg?%ﬁ!afy@%@yg@ér%%a%eﬂ%' c)o_rr?p_o(uﬁa UANGE by
ﬂzfdpamMaH@LE Zhafeppydctedi produc nas viasaqereed bg d. CABSAMH Fgwhere the

ener al t reaction. o :

PR PR 1o et E R R G A Y3 s pigit of

-1(01)% aslorehddred by UV 214 nM.

Example 73

rac-cis-1-Acetyl-2,3-bis-(4-chloro-phenyl)-6-(4-methanesulfonyl-phenyl)-2,3-dihydro-
1H-imidazo[1,2-a]pyridin-5-one was prepared according to general method D by
reaction of rac-cis-1-acetyl-2,3-bis-(4-chloro-phenyl)-2,3-dihydro-6-iodo-1H-
imidazo[1,2-a]pyridin-5-one with 4-(methylsulfonyl)phenylboronic acid. The compound
was isolated by preparative HPLC. The expected product was characterized by LC/MS
(M+H) where the mass was observed as 553.09; the expected mass is 552.1. LC/ MS
indicated a purity of 100% as measured by UV 214 nM.

Example 74
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i mdazo[ 1, 2-a] pyridin-5-one with
4- (et hyl sul f onyl ) phenyl boroni ¢ acid. The conpound

worwsilzaBat ed by preparative HPLC. The expect eBCPEPINS053903

was characterized by LG/ M5 20 fc\j/frl—l) where the nmass was
observed as 553.09; the expected mass is 552.1. LC/ M5
indicated a purity of 100% as neasured by WV 214 nM
Exanpl e 74 WD 2008/ 125487 PCT/ EP2008/ 053903 -71 C O
rac-cis- | -Acetyl-2,3-bis- (4-chl or f 0- phenyl ) -6-

(3- et hanesul f onyl - phenyl ) -2, 3-di
1Him dazo[ 1, 2-a] pyri di n- 5- (@ as p¥epared accordi ng
to general nmethod D by rgk 9 .
rac-cis-1-acetyl -2, 3-bis-( say) - 2, 3-di hydro
-6|odoIH5|mdazo[12a]pyr|d|n one with

3- (et hyl sul f onyl ) phenyl boroni c aci d The conpound was
i sol ated by preparative HPLC. The expected product was
characteri zed by LOMS (MtH) where the mass was

PRSEL o2 30h He pact o0 B i

1H iBidanol b2- %py@dlrr -aereives prepaggsietopdrdirg to getn@anlzryttth D by

-4-vy| - -bi - - e .
el el S TR PI e Giogo- -
pnidpar| &3-appadidisngnd witly érerciltylsmfohgdplsnpiporarsaadid dhe odmpound

(N@g 158181%d bﬁ%i%a}thg P?Pl[kélsg‘( aeixgpétg %oagstgwhies)c\l;lmgliagfegk@w&/ MS

azo
(leéﬁZ/ghe{d: tHepyasawos ebsérviod noii 1 ladieckxpddie] masspodiPdl. MasMS

e ect ed product was
dgéragectgl% @f@ﬁ%%@é&%ﬁsuﬁg?g ‘he mass was
observed as 555.17; the expected mass is 554.1. LC/ M5
indicated a purity of 100% as neasured by UV 214 nM

20 Exanple 76 WO 2008/ 1254 LEP2008/ 053903 -72-
20 Exam BlarhSiL4E

rac-cis-1-Acetyl-6-(1-benzyl-1H-pyrazol-4-yl)-2,3-bis-(4-chloro-phenyl)-2,3-dihydro-
1H-imidazo[1,2-a]pyridin-5-one was prepared according to general method D by
reaction of rac-cis-1-acetyl-2,3-bis-(4-chloro-phenyl)-2,3-dihydro-6-iodo-1H-
imidazo[1,2-a]pyridin-5-one with 1-benzyl-1H-pyrazole-4-boronic acid. The compound
was isolated by preparative HPLC. The expected product was characterized by LC/MS
(M+H) where the mass was observed as 555.17; the expected mass is 554.1. LC/ MS
indicated a purity of 100% as measured by UV 214 nM.

Example 76



\OI \ / A OFrac-cis-2,3-Bis- (4-chloro-phenyl)
-1- (2-fluoro-benzenesul fonyl) -6- (3-nethanesulfonyl -

wW@b@asbyus2, 3- di hydro-1 H i mi dazo[ 1, 2- al pyri di n- BEDRER200&653903
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prepared according to general ?ethod D by reaction of
rac-cis-2,3-bis-(4-ch|oro-phen§ )-1-(2-fluoro-benzenes
ul fonyl)- 5

2, 3-di hydr o- 6-i odo- 1Hi m dazo[ 1,
3 (et hyl sul fonyl ) phenyl bor on

i sol ated by preparative L
was characterized by b
observed as 669.0; theé exp
indicated a purity of 100% as |
10 Exanple 77 G ON\ / O
rac-cis-2,3-Bis- (4-chloro-phen
(2-fluoro-benzenesul fonyl) -6- (2-nethyl-propenyl) -
2, 3-di hydro-| Himdazo[ 1, 2- a] pyri di n-5-one was

P Cli?ﬁf ?%é@%ﬁg{lgwlghérﬁ/ )9 —gf ﬁﬁhr %A}gge(sgl??lﬁﬁ)og ?§%ét9£he9&lfonyl—

rac- hen benzenes
ghcfrryﬁyl }dzh;@hq_ﬁH 1m1dazo[1 2- a |pyridin-5-one was prepared according to general

g{ g‘y glﬁb? ﬁéﬁ%g?% b%g?%% :Bg:sl(él T%LIBY%HME 1= 28%11% J‘A" l;egzenesulfonyl)—
Eéthhy:ctrd Gegodpfléribamaiawé Hep@idifike oex pabtded pr oduct was

e PGARP A O P R LB P LG BRGNP Bicpaaryvic

The e)qattedl peodugt waglchafacldi)ﬁ% by LEBHS (Medd )oyhddy/tH2Imass Mas observed
0) | 0

RO Spld Aialeses: Sy L Rt APy

Udx24hN3- di hydr o- 5H |n1dazo 1, 2-a] pyridine-

1-sul fonyl] -benzonitrile 08125487
PCT/ EP2008/ 053903 W%mgl %

-a] pyridin-5-one with
ci d. The compound was
e expected product
re the nmass was
s”is 668. LC/ M

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(2-fluoro-benzenesulfonyl)-6-(2-methyl-propenyl) -
2,3-dihydro-1H-imidazo[1,2-a]pyridin-5-one was prepared according to general method
D by reaction of rac-cis-2,3-bis-(4-chloro-phenyl)-1-(2-fluoro-benzenesulfonyl)-2,3-
dihydro-6-iodo-1H-imidazo[1,2-a]pyridin-5-one with 2,2-dimethylethenylboronic acid.
The compound was isolated by preparative HPLC. The expected product was
characterized by LC/MS (M+H) where the mass was observed as 569.06; the expected
mass is 568. LC/ MS indicated a purity of 100% as measured by UV 214 nM.

Example 78

rac-3-|cis-2,3-Bis-(4-chloro-phenyl)-6-(2-methyl-propenyl)-5-0x0-2,3-dihydro-5H-

imidazo[1,2-a]pyridine-1-sulfonyl]-benzonitrile
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-73 C1 ONacl N.OS O N The titled conpound was
prepared according to general nmethod D by reaction of

WO 268325487 PCT/EP2008/053903

[cis-2,3-bis-(4-ch|oro-phenyl)7 - 0X0- 2, 3-di hydro-6-i od
0-5Himdazo [1, 2-al pyridine-"1- sulfonyll
-benzonitrile with 2, 2-di net hyl gt henyl boroni ¢ aci d.
The conpound was isolated 5 b CC (2. 5% MeOH DCM) .
The expected product Qai-rized by 1H NVR 1H
NVR (400 MHz, CDd 3): 95 (m 3H), 7.69 (dd,
1H), 7.42 (d, 1H), 7.10- N, 6.84 (d, 2H)
6.75 (d, 1H), 6.52 (d, 2 4 AH), 5.71 (d,
1H), 5.24 (d, 1H, 1.86 (s, 1.83 (s, 3H). 10
Exanpl e 79 rac- 3-
[cis-2,3-Bis-(4-chloro-phe
dro-5Himdazo [ 1,2- a] pyri
-benzonitrile G 00O 11 U H
To a solution of

ng g@ré é(:)d.){ﬁoy:)(%Jn?:v%s%'rép%r&chic(a{)&r@%%hérﬁﬁh@&bﬁ% B‘ﬂe'aptﬁ&{)@f rac-3-
biishysGrrbs- -l ol pleayl); D osg-Bypr dilly dre-6-icslot Fibrignidazb Bz ohpiyridine- 1-
%ﬁ\_to%gg ]’%glé&gmlp sygtﬂ &'E"g ﬂetﬁ%&t&%@h&%@ﬂggg %&ﬂ% was isolated

by ECC\ID5208ROIYEUDY). FSEqu’ EPROeBp®EBO0SGas characterized by 'H NMR

-6-fornyl - 5- oxo- 2, 3-di hy
\fine- | -sul fonyl]
I N\ / A 'O9so 15

'"H NMR (400 MHz, CDCl5): § 8.02-7.95 (m, 3H), 7.69 (dd, 1H), 7.42 (d, 1H), 7.10-7.03
(m, 4H), 6.84 (d, 2H), 6.75 (d, 1H), 6.52 (d, 2H), 6.08 (s, 1H), 5.71 (d, 1H), 5.24 (d, 1H),
1.86 (s, 3H), 1.83 (s, 3H).

Example 79
rac-3-|cis-2,3-Bis-(4-chloro-phenyl)-6-formyl-5-ox0-2,3-dihydro-5H-imidazo[1,2-

a]pyridine-1-sulfonyl]-benzonitrile

To a solution of rac-3-cis-2,3-Bis-(4-chloro-phenyl)-6-(2-methyl-propenyl)-5-oxo0-2,3-
dihydro-5H-imidazo|1,2-a]pyridine-1-sulfonyl]-benzonitrile (134 mg, 0.24 mmol) in
10% methanolic DCM (20 mL) cooled at -78 °C, 2 mg Sudan I1T was added as a dye.
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-74 A stream of 03 was passed through the solution
until Sudan Il was faded. N2 was bubbl ed through for

w@2008nei485 t 0 renove excess 03. Pyridine (0.3 pCi/ER20A8/053903

di met hyl sul fide (1.5 nl) mere_%gged and stored at -4 C
overni ght. 5 The sol vent was renhoved under reduced

58301y SRR 0 0,
Buldged throdgH) for 3 n8i8utés Gilre(rmve 8kdess @s. MWyriditet, (0.31kl).) and
Sl a1 e o i 1% Ao,

a solution of an al dehyde shown bel ow (35 ng, 0.064
nmmol) in THE (5 nL), amne (5 equiv.) was added,

FRLLGET B 60K (R 1 csEped for 5 i nut s
equi v.) was added and stirred for 1 hour.
FQE (PHadeObIDAAS) phiovideddn wilt (103 Etg@idd 82B0. nL), washed
with NaHCO3, dried with Na2SO4, and filtered; the

gaoR R V9% sRC A SRTb B Bl R0 HEGVERe Bl (Reif 770 e
frgmtpig{mﬂos (xamplees78Q, Th), 668)(nf\24), 6.59 Gn 1D, 538 (& 1H), 5.49 (d,
ﬂ@ﬁs-Z,S-Bis-(4-chloro-phenyl)-6-nDrphoIin-4-y|nethy|-

5- oxo0- 2, 3-di hydr o- 5H
i mdazo[ 1, 2-a] pyri di ne-1-sul fonyl]-benzonitrile was

r d_.accaording_.to ner al thod_E by reactign. of
Mleghogl J[%CT% ?2‘,91396? g %fh@lg%?‘/gf? ghmnﬁﬁlw?éi My %9@64- @l bin 'HF (5
?TL)Q}I?MQI(? ]ec'i-:dgbb Waﬁ@c&iéhf—foﬁoﬁ%cpw%gﬁ)ﬂql‘lo uL) ar_ll_dhstirrzeéi for 5 minutes.

-sul fonyl ]-benzonitrile w r phol i pe. e , ,
NahPiiTd > S 46p aded Pyt SBFréaé‘?ralt o i esactppie was diluted with
BXPLELRD nil)OdkHed Wath NAACas t®RIcdZ86h Na,SO,, and filtered; the filtrated was

concentrated under reduced pressure gave an oil.

Preparative HPLC provided the title compound.

Example 80
o Cl
D O
o=
x2°
o
)

rac-3-|cis-2,3-Bis-(4-chloro-phenyl)-6-morpholin-4-ylmethyl-5-ox0-2,3-dihydro-5H-
imidazo[1,2-a]pyridine-1-sulfonyl]-benzonitrile was prepared according to general
method E by reaction of rac-3-|cis-2,3-bis-(4-chloro-phenyl)-6-formyl-5-oxo0-2,3-
dihydro-5H-imidazo[1,2-a]pyridine-1-sulfonyl]-benzonitrile with Morpholine. The
compound was isolated by preparative HPLC. The expected product was characterized
by LC/MS (M+H) where the mass was observed as 621.06; the expected mass is 620. LC/
MS indicated a purity of 100% as measured by UV 214 nM.



by LC M5 (MtH) where the mass was observed as 621. 06;
the expected mass is 620. LC/ Ms indicated a purity

woR0080298BSs neasured by UV 214 nM WO 2008/ 125BGWEP2008/053903
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PCT/ EP2008/ 053903 -75 Exanpl _e7§_1 O I" (N N\ / C

/I nl rac-3- [cis-6- (4-Acetyl-piperazin-1-ylnmethyl)
-2,3-bis- (4-chloro-phenyl) -5-0x0-2,3 5

di hydro-5Hi m dazo[ 1, 2-a] pyri di ne-1 -sul fonyl]-benzonit
rile was prepared according to general nethod E by
reacti on of rac- 3- Example 81
[cis-2,3-bis-(4-chloro-Qhenyl)-6-fornyl -5-o0xo-

2, 3-di hydro-5Hi m dazo[ 1] 2- a] pyri di ne- 1- sul fonyl ] - benz
onitrile with N-acetyl-[ pi per@aa ne. The conpound was

i sol ated by preparative ¥ PRC. e expected product was
characterized by LC/ M ( Y t he mass was
observed as 662.12; the e ed20 mass is 661. LC/
M5 indicated a purity of 100%%@s neasured by W 214
nM  Exanple 82 C O N\ cl N'O S& OgOH O
rac- 3-

[cis-2, 3-Bis-(4-chloro-phenylY) - 5- oxo- 2, 3-di hydro-5H i m
i dazo [ 1, 2-a]pyridine-1-

rac-3-|cis-6-(4-Acetyl-piperazin-1-ylmethyl)-2,3-bis-(4-chloro-phenyl)-5-o0x0-2,3-

dihydro-5H-imidazo[1,2-a] pyridine-1-sulfonyl]-benzonitrile was prepared according to
general method E by reaction of rac-3-[cis-2,3-bis-(4-chloro-phenyl)-6-formyl-5-oxo-
2,3-dihydro-5H-imidazo[1,2-a]pyridine-1-sulfonyl]-benzonitrile with N-acetyl-
piperazine. The compound was isolated by preparative HPLC. The expected product was
characterized by LC/MS (M+H) where the mass was observed as 662.12; the expected
mass is 661. LC/ MS indicated a purity of 100% as measured by UV 214 nM.

Example 82

cl

rac-3-|cis-2,3-Bis-(4-chloro-phenyl)-5-0x0-2,3-dihydro-5H-imidazo|1,2-a] pyridine-1-

sulfonyl]-benzoic acid

To a solution of rac-3-[cis-2,3-bis-(4-chloro-phenyl)-5-0x0-2,3-dihydro-5H-imidazo[1,
2-a]pyridine-1-sulfonyl]-benzoic acid methyl ester (62 mg, 0.112 mmol) in THF (5 mL),
2N NaOH solution (112 pl, 2 equiv.) was added and stirred at rt overnight.

From HPLC, starting material was consumed. 2N HCI solution (150 pl) was added to

quench the reaction. The reaction was concentrated under reduced pressure to dryness.
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15 sulfonyl] -benzoic acid To a solution of rac-3-
[cis-2,3-bis-(4-chloro-phenyl)

WO 2608125487 3- di hydro-5H-imdazo [ 1, 2-a]pyri dPEIEFEP2008/053903

1-sul fonyl ] -benzoic acid methyl ester (62 ng, 0.112
mmol) in THE (5 nL), 2N NaCH solution (112 pl, 2
equiv.) was added and stirred at rt overnight. 20 From
HPLC, starting nmaterial was consuned. 2N HCl sol ution
(150 I') was added to quench the reaction. The
Thacepounwbsasdenated by atepdrativel B Le dihe edpqsteslgmodect vas

/ .
ST W PR AP Sy At G BB a5 e expected
avapeis b4U e bichdisarsd aplainaeft 190V zasdndagule OV Ri-HM.
where the mass was observed as 540.96; the expected
mass is 540. LC/ M5 indicated a purity of 100% as
nmeasured by UV 214 nM 5 Method F. Separation and
Methat F:Gepaohtienand isolatioh oAEhgntimeicalnbugsinalogs
Supercritical fluid chromatography was used to resolve
A S TR
Bxantiohersd dsscribed apthe egioning-of RkSirineging] erealmedseesion. 1St
el uted enanti omer of racem c mxture generated in
exanple 3 3-
[ 2R*, 3S*- bi s- (4-chl or o- phenyl ) - 5- oxo- 2, 3-di hydr o- 5H i m
idazo [ 1,2-a] pyridine-I|-Esahpled§l] -benzonitrile was
prepared first according tg general nethod A by
reaction of 15

rac-ci s- bi s-(4-chl oro-phe -2, 3-di hydro-1 Himdazo[ 1
, 2-a] pyridin-5-one with 3~#€yang- benzenesul f onyl
chloride. The racemc mxtuare urified by
preparative HPLC. The/m'kt yi'e s then separated into

enanti oners by di ssol vil A JAVBO and injecting 33 ny

quantities on to a preparatfie SFC (Daicel OD 3 X 25
cm 35% MeOH 70 m/m 220 nNQ;;}heELirst el ut ed
conpound was col | ected as exa e 83. The expected

product 20 was characterized by LC M5 (MtH) where the

SRgR eﬂ@ﬁti(ﬁgé‘.e[Svagtea%né%ionge%oftrﬁl:%rrﬁe(ﬂl%ﬁﬁt%dgenerated in example 3
3-[2R*,35%-bis-(4-chloro-phenyl)-5-0x0-2,3-dihydro-5H-imidazo[1,2-a] pyridine-1-
sulfonyl]-benzonitrile was prepared first according to general method A by reaction of
rac-cis-bis-(4-chloro-phenyl)-2,3-dihydro- 1 H-imidazo[1,2-a] pyridin-5-one with 3-
cyano-benzenesulfonyl chloride. The racemic mixture was purified by preparative HPLC.
The mixture was then separated into enantiomers by dissolving in DMSO and injecting
33 mg quantities on to a preparative SFC (Daicel OD 3 X 25 ¢cm 35% MeOH 70 ml/mn
220 nM). The first eluted compound was collected as example 83. The expected product
was characterized by LC/MS (M+H) where the mass was observed as 521.89; the expected
mass is 521. LC/ MS indicated a purity of 100% as measured by UV 214 nM. [a]p-183
(¢ 1.0, DMSO)

Example 84 and Example 85
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mass is 521. LC/ Ms indicated a purity of 100% as
nmeasured by UV 214 nM [U D183 (c 1.0, DMVMSO Exanple

w@4ooaneb4Exanpl e 85 WO 2008/ 125487 PCT/ EP2008/ 0BG 8B2008/053903

-77C A OONC I /IN7..m FFII and Il Single
enantiomers: 1St and 2nd el uted enantioners of racenic
m xture generated in exanple 2 5 The two entioners of
5-[cis-2, 3- b' - (4-chl or o- phenyl ) - 5- 02 3-di hydr o- 5H

i mdazo [ 1 4] pyridine- | -sulfon
zonltrlle (Exanple 8

-2f|uor&\ 85i was
pr epar edj fiy t}ldl ng to generalymnet, A by
reaction acc cis-2,3-bis- /r?y @

chloro-p S\TZBdlhydroIH-lm {’fZa]pyrldln 5-
one Wit yano- 4- fl uorobenze fohyl chlori de.
The conpound was isol ated by di ssqlw ng in DVSO and 10

injectingson to a preparaghye SFCY Daicel OD 3 X 25 cm
35% MeOH 70 M /m 220 nM. The second el uted conpound

gﬁ‘%}é’(ﬁ%@%ﬁﬁrggrﬁ@péizg‘{ e(lgrt_eé ﬁp@}tg)_nbeﬁ%ﬂgﬂaquic mixture generated in
Bxadxfde 2, 3- di hydro-5H-i m dazo [ 1,2-a] pyridine- |

-sul fonyl] -2-fluoro-benzonitrile; The expected

product was characterized by LCMS (MrH) where the

mass was observed as 539.8; the expected nmass is 539.

H:Ee twdventlonebre af Bkia2 puisis-{ 4-chlord-@a8ayd)s 5 vra8-aithybiss - $N-

@hﬁ a‘ABgr (151 ai‘psl gg%jgf—%:]ﬂu%’ro—%z n1trtPe (E?XIarrn% e Se4| alilldGS(g) was
bf@ﬁi"ed:fﬁé‘t)at&ram@t& gérﬂerzﬂ h@hed A Ydclioh o XReRicidDR, Bytds-04-
R T T
fluorobenzenesulfonyl chloride. The compound was isolated by dissolving in DMSO and
injecting on to a preparative SFC (Daicel OD 3 X 25 cm 35% MeOH 70 ml/mn 220 nM).
The second eluted compound was Example 84, 5-[(2R*,35%)-2,3-Bis-(4-chloro-phenyl)-
5-0x0-2,3-dihydro-5H-imidazo|1,2-a]pyridine-1-sulfonyl |-2-fluoro-benzonitrile; The

expected product was characterized by LC/MS (M+H) where the mass was observed as
539.8; the expected mass is 539. LC / MS indicated a purity of 100% as measured by UV

214 nM. [a]p +109.0 (¢ 1.0, DMSO) The first eluted compound was Example 85,5-
[(2R*,35*)-2,3-Bis-(4-chloro-phenyl)-5-0x0-2,3-dihydro-5H-imidazo[1,2-a]| pyridine-1-

sulfonyl]-2-fluoro-benzonitrile.

Example 86

Single enantiomer: 1* eluted of example 5



10

15

20

O 20 F Single enantioner: 1St eluted of exanple 5 WO
2008/ 125487 PCT/ EP2008/ 053903 -78

WQR083%48Di s- (4- chl or o- phenyl ) - 1- (2- f | uor o- bene€TEB200$/053903

nyl ) -2, 3-di hydro-1H i m dazo -[781-’ 2-a] pyridin-5-one
was prepared first according to general nethod A by

f
SRS §1869§b‘(%9-@ﬁf%¥1 Ry Denagnefondly 2 dibudro- gy 4
uﬁ}da:} [py2rd] plymdib- S—QIHEEWaa/prblb’aer fitst axrcobthng engsataf orydod A by

Th th f 51
FALAG) S DSl PSR ThODN SRR BT iR o
thmﬂlmrebmzblyesdlfcmd) Ichvlbnge iThe rﬁlMBﬁ): anduienyesahempufied oy

ArePRRPBLBEhey rmiRR 68 ooty Rtk e bl Bpglyime i
B)Mﬂﬁaj‘iq])[rf;‘e(ﬁﬁg ando W@Sepat}hﬁb SECQDazekDIbyi A3 &b 3(5M|-M)eOH 70

HEAT 2T P R Rl o il b Do Rogoibwes
deasderedd by LOYMBIA+HY) whak bhe thi8.vihs (0bselCedlasB]4. Eﬂ\ﬂﬁ@)sxpected mass

Example 87 & N cl. SAO \\ O F Single enantioner nd
BI2U¢eHC dpBdiratedfa REBaf FO0% ag I@ﬁ@uerélrb‘/\}éﬁ 214 8M- lalp- 250 (c

afRi®e 15
% SS%)bl s- (4-chl oro- phenyl )-1-(2-fl uoro-benzenesul fo
nyI) 2,3-di hydro-1H imdazo [ 1,2-a] pyridin-5-one
was prepared according to general nmethod A by reaction
of mple 87 .
rac-ci s-bis-(4-chl oro- phenyl% % 3-di hydro-1Hi m dazo[ 1
,2-a] pyridin-5-one with 2- fluof'obenzenesul f onyl

chloride. The racenic nixture purified by
preparative HPLC. The m xtur S then separated into
enanti omers by dissol ving i]n O and injecting 20 33
ng quantities ontoaprea IIIII @%D&IC@ o 3 X
25 ¢cm 35% MeCH 70 ml / m Second el ut ed

conmpound was col | ected as Ee?&lﬁe 87. Exanple 88
A\
(o]

F

Single enantiomer: 2™ eluted compound of racemic mixture derived from example 5
2R*,35*-bis-(4-chloro-phenyl)-1-(2-fluoro-benzenesulfonyl)-2,3-dihydro- 1H-
imidazo[1,2-a]pyridin-5-one was prepared according to general method A by reaction of
rac-cis-bis-(4-chloro-phenyl)-2,3-dihydro-1H-imidazo[1,2-a] pyridin-5-one with 2-
fluorobenzenesulfonyl chloride. The racemic mixture was purified by preparative HPLC.
The mixture was then separated into enantiomers by dissolving in DMSO and injecting
33 mg quantities on to a preparative SFC (Daicel OD 3 X 25 cm 35% MeOH 70 ml/mn

220 nM). The second eluted compound was collected as example 87.

Example 88
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&l O ci WO 2008/ 125487 PCT/ EP2008/ 053903 -79
Single enantioner: 1St eluted conpound of racemc

worzoosueasteri ved from Exanpl e 8 PCT/EP2008/053903

1-(2-Chl oro- benzoyl ) 2R*, 3S*- bi 55 (4-chl or o- phenyl ) - 2, 3-
di hydro-1Himdazo [ 1,2 a] pyridin-5-one was prepared

glnglse engl‘i:t er Fgelh%dqgﬁl% ﬁhd gﬂa@&%ic’%l&yurg agrci\\seid%mngxample 8
b1(2-€&491©hﬂ>@1zoylpm§m$r‘)b1§ @eldbprhmyl)l-%,ﬁmmrdzﬂlﬂi 2aidhzyf i,2-

i .or ob L Shlion g
?g) emec m ?(f/vﬁg Ereﬁla lrs afco 33 ?neerr%r At ve &%L@Ctlﬁlﬁ of rac-cis-
hisx(tuh@raghenylea, %élh&dmtﬁdi imidago Brnlpiyodir s-oby with 2-

SR BV LR O TR R s e AR EREE: 7o

mixttore @Mhﬂl\/gepara'fdﬂhnfd ¢rahtiematsdy disolyogid DAESO and injecting 33 mg

col hﬁﬁ%t% 8’% éoas Prepa %%&R}gﬁméf al; %13 §8¢1§7}, S&S ]3_%% Vi ml/mn 220 nM).

?H@ﬂ?s‘t BIRI: cotnplouBil Wa€ dol R QY Bchnfle BRC €] G- 8@5‘8‘(%”3 §, DMSO)
derived from exanple 50

6- (4- acetyl - pi per azi ne- | - cBxasoplgBP- 2R* | 3S*- bi s- (4-chl o
ro- phenyl)-1-(2-fl uoro- benzenesulfonyl)

-2,3-di hydro-1 Himdazo [ 1,2-a] pyridin-5-one was
obtai ned by resolution of the enantioneric m xture of
exanpl e 45. The mi xture was then parated 15 into
enantioners by dissolving in idj ecting 33 ngy
quantities on to a preparatlv S C icel OD 3 X 25
cm 35% MeOH 70 m /m 220 First eluted
compound was coIIected c& Exanple 90 6
r“N O ., aa

Single enantiomer: 1* eluted compound of racemic mixture derived from example 50
6-(4-acetyl-piperazine-1-carbonyl)-2R*,35*-bis-(4-chloro-phenyl)-1-(2-fluoro-
benzenesulfonyl)-2,3-dihydro-1H-imidazo[1,2-a]pyridin-5-one was obtained by
resolution of the enantiomeric mixture of example 45. The mixture was then separated
into enantiomers by dissolving in DMSO and injecting 33 mg quantities on to a
preparative SFC (Daicel OD 3 X 25 cm 35% MeOH 70 ml/mn 220 nM). The first eluted

compound was collected as example 89.

Example 90

Single enantiomer: 2™ eluted compound of racemic mixture derived from example 50
6-(4-Acetyl-piperazine-1-carbonyl)2R*,35*-bis-(4-chloro-phenyl)-1-(2-fluoro-
benzenesulfonyl)-2,3-dihydro-1H-imidazo[1,2-a]pyridin-5-one was obtained by SFC
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ONf \ ~O,s o /-\ 20 Single enantioner: 2nd
el uted conpound of racem c m xture derived from

we@snasb0 6- (4-Acetyl -pi perazine- | -carboPgl/EP2008/053903

2R*, 3S*-bis- (4-chloro-phenyl)gs1- (2-fluoro-
benzenesulfonyl)-2,3-dihydro-l%gin1dazo[1,2-a]pyridin-

P REBSRE a5 05 bR OO EEBIR into engntiomers by

dissniphg irbDMEEs arsbpircthged3 mgtquastigestanooarsermyative SFC (Daicel OD 3

issol yi i and . jnjecting 33 antities on
RS YRR AT BR L PAEF B ong B AModdriinsd topected as
atahiple 220 NnM). The second el uted conmpound was

coll ected as exanple 90. Exapg#e 92 g1 N O Single
enanti omer: 2nd el uted congﬁﬂﬂ ®8f racemic nmixture

derived fromexanple 68 3-
[2R*,3$#-bis-(4-ch|oro-phen{éiQG-(qprpholine-4-carbony

l')-5-o0xo0-2, 3-di hydro-5H 10 dazo [ 1, 2-a] pyridine-
| -sulfonyl] -benzonitfi{le. €E§oound was i sol at ed
£ of exanple 68 in

by di ssolving the racem nﬁgﬁ
DMSO and injecting on t qu SFC (Dai cel OD

3 X 25 ¢cm 35% MeOH 70 m7m 22Q nM .| The second el uted
product was col |l ected as exanpM® ~The expected

product was characterized by LC Ms°(M+H) where the

mass was observed as 634.9; the expected nmass is 634.

LC/ M5 indicated a 15 purity of 100% as neasured by

EMgR bAamddméral Deht® @ngpouhd®mf rWB@) miExanfiee®Rom @amPle 68
Cy O Single enantioner: 1St eluted of Exanple 68 20

3-

[ 2R*, 3S*- bi s- (4- chl or o- phenyl ) - 6- (nor phol i ne- 4- car bony
BI[2B%,3%ebi?; (3-ctldny-gthenBH6- (morpholine-4-carbonyl)-5-0x0-2,3-dihydro-5H-

imidazo[1,2-a]pyridine-1-sulfonyl]-benzonitrile. The compound was isolated by

dissolving the racemic mixture of example 68 in DMSO and injecting on to a preparative
SEC (Daicel OD 3 X 25 cm 35% MeOH 70 ml/mn 220 nM). The second eluted product
was collected as example 91. The expected product was characterized by LC/MS (M+H)

where the mass was observed as 634.9; the expected mass is 634. LC/ MS indicated a

purity of 100% as measured by UV 214 nM. [a]p-18.0 (¢ 1.0, DMSO)

Example 92

] cl

v O
b?ﬂ e

Single enantiomer: 1** eluted of Example 68
3-[2R*,35%-bis-(4-chloro-phenyl)-6-(morpholine-4-carbonyl)-5-0x0-2,3-dihydro-5H-
imidazo[1,2-a]pyridine-1-sulfonyl]-benzonitrile. The compound was isolated by
dissolving Example 68 in DMSO and injecting on to a preparative SFC (Daicel OD 3 X 25
cm 35% MeOH 70 ml/mn 220 nM). The first eluted product was collected as Example
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I mdazo[ 1,2-a] pyridine- | -sulfonyl] -benzonitrile.
The conmpound was isol ated by dissolving Exanple 68 in

wOMB®123387 i nj ecting on to a preparative SFC ( DeCT/EP200%2053903

3 X25 cm35%MOH 70 M/ m ng nM. The first eluted
product was col |l ected as Exanple WO 2008/ 125487

O ERARSLIRRR o5 G AT 3 AL o

ohsemded6a$96Bdeamc®henexp664eHCwaﬁgndEaﬁaélnMﬁybfMB%nm
ri 100%. ured by UV 214 nM

Kllg Sur@?l [ojg 2\3\%5 %g\sl%r%a@ %Obsg&gg% In Vitro

Activity Assay The ability of the compounds to inhibit

the interaction between pSEX q,B?NQ proteins was

measured by an HTRF (honogeneo%g me-resol ved

il Voresaemge)ssagssay i n which reconbi nant GST-t agged

MDM2 binds to a peptide that resenbles the MDM2 10

interacting region of p53 (Lane et al.). Binding of

GST- MDMR2 protein and p53-peptide (biotinylated on its

?‘P% i thee&qﬂ duthdt BPInRi & IIP[XI'aEp&l E EenbpeS.’) and MDM2 proteins

Uor escence resonance energy trans
PFas oiuned Bign HTBB éh@mogﬁﬂeouﬂs’meawplmd ﬂyoma@tnce) assa‘/ in which

TR BN ST RN ERERE ORI MRk SOl APAR

{nGorsttargreginn @f i ?ilanv ol Ayre BofdimgofiGSTe yHP M2 mireigin D01 pdtpeptide
CHORATAL AR s REBERABL D PR RPN T (R enge resopance
e gy @ﬂ'sfqhb(ttb'@dyEl(lrI@em AElMebaded aree 55T aB1iPed band streptavidin-

. dithiothreitol (DTT) and 20
R IR TN S TBS) buffer as fol | ows: Add 10
pL of GST-MDM2 (640 ng/m working solution) 20 in
reaction buffer to each well. Add 10 pL dil uted

'%9%1’? %ﬁ?m%& r?l%lgtll ﬂ‘&t'b%&gg{‘%@e@gﬁ isﬁﬂes (@H{tﬁrﬁ il a hg%l%ﬁﬂne of 40 uL

I ng iotinyla
pEpintg: ?QLBM iptinydeted pﬂgl@olﬁﬁmgﬁm} GSH-M&Ad2i ZihnwaﬂfeeraVldm-

HOCTRESIA ST RNy OEOB BB G
B2 borveng @rtrrMaEmnant(BSz@ST mMrrHtf@ﬂhmMOMDEB): and 21 mMAPGs-borate
AESLTARATL L, TEPUPILLEESM0\B, R0 52 SO i
PREagmpdbifer pl aick webaddd 181LelE tedrrdmpeuBdnh{ dil wiomrin Feaction

B&frh B &l Sg‘g%hr%) alg&é %&g@%ﬁ'bﬁcit&%gatédﬁ%s "RBA&OHB0 nm

mere purc
working solution) in reaction buffer to each well and mix on shaker. Incubate at 37°C for

1 h. Add 20 pL streptavidin-APC and Eu-anti-GST antibody mixture (6 nM Eu-anti-GST
and 60 nM streptavidin-APC working solution) in TBS buffer with 0.2% BSA, shake at

room temperature for 30 minutes and read using a TRF-capable plate reader at 665 and
615 nm (Victor 5, Perkin ElmerWallac). If not specified, the reagents were purchased
from Sigma Chemical Co.

ICsps showing biological activity that applies to compounds of the subject matter of this
invention ranges from about 0.400 uM to about 5 uM. Specific data for some examples

are as follows:

Structure name ICs

Example
Value




| C50s showi ng biological activity that applies to
conpounds of the subject matter of this 30 invention
WO 20gass48T om about 0.400 pMto about 5 M SpecPdT/EP2as/653903
for some exanples are as foll . Exanple Structure
name | C50 Val ue WD 2008/ 125487 PCT/ EP2008/ 053903 - 82

Nurdhor

{ NA vy arnnl

racﬂ?f{\

[4- (2-nor pholin-4-yl-2-0ox0 62 ethyl)

v Xafpre€

ci s-2, 3-Bi s- (4-chl oro- phenyl ) - 6-

(uM)

EQ@J’I’I@C /

meghyl |€
[cis-2,

E_nvn

- pi per azang{tis-2arbistiyichldse-phen2)-8-(di(Rydophblh idayl dazad-1

}{ygl pi ralmgllfz carbony?]u% Lo &li dfh?fgr Snft ellz((j) 1,2-
a]@rsin(eﬂsinllf@‘ryb}—lpdmnyclahdﬁrnéthylrmtehyI - pi per azi ne-

| 63 carbonyl)

0.47

J- UAU

A

al pyri

2_di hvdra- B Al hvrt Al ona
R s TR R e
1 agrbdnylgissexd-33 Bhlsyc‘(rd-—Sd:h [mrdazqiﬂléﬂe}d byridine-1-sulfonyl]-

[4632-i th e 66 piperazi ne-
I-car bo%ﬁom%a%g% }5'?5’“%“ hydro-5Him dazo [ 1,2- 0.67

dine- 1 -sulfonylj -benzoic acid nethyl ester

0.46

Exgiople g -
nykg - 2,

rac-ci g

U f onyvd

Exanpl e rac-3-{cis-2,3-Bis- (4 chloro -phenyl)-6-[4-(2-imidazol-1-yl-ethyl)-

ST L6y T ot PiRgEgy 2 su e

pyridin -aﬂipymralmeEk—aﬂﬂ]ﬁnhgfl} benzou: acid methyl ester

-2,3-Bi s-(4-chl oro-phenyl)-1-(2-fl uoro-benzenes

0.67

2, $9d| h

rap_ 2

Exanpl e

St RO gk - -4 <Bleae aER) TR e el By -

ro-OHAnida4d| i Biadpgalip-51oi al pyri di n-5-one

0.71

Exdh e
[ -su fc
-278-Bi
84 imq
| -sul fg

,f&é@%Qﬁ#@—Z&—%Flﬁfé'pﬁ'flég}fi;l—ggﬁ]él’oro X nEsutoayT 6e2°

) 119{nperpholini eyl-2ed b - Ek@hqplijee rizind- 1 {c2onP$*2) 3-dihydro-

ig%ﬁ@%og?%%]Bgﬁélf)”ﬁes' 0x0-2, 3-di hydro-5H 0.5

nyl ] -2-fl uoro-benzonitrile(2nd eluted) Exanple

0.71

Bxarhplé 2
'SQQXO

’Wﬁq 3:}$ti) 2;32Bis+ Bichlor¢-4pheintl 6 @xphxivibydro-5H-
11’n1dazo [qyzd al yr1d1ne—01—su%fonyl -benzoic acid

0.77

Example
84

5-[(2R*,35%)-2,3-Bis-(4-chloro-phenyl)-5-o0x0-2,3-dihydro-5H-
imidazo[1,2-a]pyridine-1-sulfonyl] —2—ﬂuoro—benzonitrile(2nd eluted)

0.5

Example
85

5-[(2R*,35%)-2,3-Bis-(4-chloro-phenyl)-5-o0x0-2,3-dihydro-5H-
imidazo[1,2-a]pyridine-1-sulfonyl]-2-fluoro-benzonitrile ( 1™ eluted)

0.22

Example
91

3-[(2R*,35%)-2,3-Bis-(4-chloro-phenyl)-6-(morpholine-4-carbonyl)-
5-0x0-2,3-dihydro-5H-imidazo[1,2-a]pyridine-1-sulfonyl]-

benzonitrile (2™ eluted)

1.6

Example
92

3-[(2R*,35%)-2,3-Bis-(4-chloro-phenyl)-6-(morpholine-4-carbonyl)-
5-0x0-2,3-dihydro-5H-imidazo[1,2-a]pyridine-1-sulfonyl]-

benzonitrile (1% eluted)

0.69
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85 im dazo[ 1, 2-a] pyri di ne-
| -sul fonyl]-2-fluoro-benzonitrile (1st el uted)

weEx@sptasB- [ (2R*, 3S*) -2, 3-Bis- (4-chl or o- phrelyEP200§5053903

(ror phol i ne- 4-carbonyl ) - 1'6—8§;

5- oxo- 2, 3-di hydro-5Him dazo [ "1, 2-a] pyridine-

-sul fonyl] benzonitrile (2%1%n§luted) Exanpl e
3-[(2R*,35#)-2,3-Bis-(4-ch|orofﬁ%enyl)-G-(nDrpholine-4
-carbonyl)- 0.69 92

5- oxo0- 2, 3-di hydro-5H-i m dazo[ 1, 2- al pyri di ne-1I -sul f onyl
] benzonitrile (1St eluted) WO 2008/ 125487

For'mul & o g R ™ W % TR T s wher e n

YI and Y2 are independently selegted fromthe group
consi sting of halogen, trifluorfonethyl, -NO2, -C-N
and -C--CH X is selected frg e group consisting of
-S2, -C=0 and -C=0CH2-; Rl el ected fromthe group
consi sting of hydrogen, cal ky pstituted by
heterocycle 1o whi,ch hfterocgcle may be substituted
by (C=0 Me, hal ogémy dbsili t yted aryl,

het erocycl e, substitu 0 oaryl,
substituted heteroary @n 2, wherein R3
is H al koxy, am no, cy no, et ocycl e or

substituted heterocycle; R2 xs selected fromthe
group consi sting of substipﬁ(ed or unsubstituted
al kyl, cycl oal kyl, 1

wherein

Y'and Y” are independently selected from the group consisting of halogen,

trifluoromethyl, -NO,, -C=N, and -C=CH;
X is selected from the group consisting of -SO,, -C=0 and -C=0OCH,-;

R' is selected from the group consisting of hydrogen, alkyl substituted by heterocycle
which heterocycle may be substituted by (C=0)Me, halogen, aryl, substituted aryl,
heterocycle, substituted heterocycle, heteroaryl, substituted heteroaryl, alkenyl and
C=0R’ wherein R’ is H, alkoxy, amino, cycloamino, heterocycle or substituted

heterocycle;

R* is selected from the group consisting of substituted or unsubstituted alkyl, cycloalkyl,
aryl, heteroaryl and heterocycle;

and the pharmaceutically acceptable salts and esters thereof.

2. The compound of claim 1 wherein:

Y'and Y” are independently selected from the group consisting of halogen,

trifluoromethyl, -NO,, -C=N, and -C=CH;

X is selected from the group consisting of -SO,, -C=0 and -C=0OCH,-;
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15 aryl, heteroaryl and heterocycle; and the
phar maceutically acceptable salts and esters thereof.

wa@2008hes4gpnpound of claim1 wherein: Yl and Y2P@Er/gp2008/053903

i ndependently selected fromt hg group consi sting of
hal ogen, 20 trifluoronethyl, m -G-N, and -C-CH

A e h&%%éé%!}%f%ﬁﬁ%“@fﬂ%ﬂ

stemeycé@tsebistlftmtedrhﬂhmcgdcmﬂ(eodrmdﬁ:r@@ wherhipdt’agahexy, amino,
St r het er ocycl e,
C&L"a 1?‘8.’95%%%%"2éﬁbﬁ%tg‘gPE‘C%CVCI% d C=OR3 wherein R3
[ S al koxy, am no, cycloam no, heterocycle or
Blbsstle¢ted &dmhtbe grmlpyaolnwtlrl%zof sgbgsigliied be dnfubstitutddecygloalispl, aryl,
nsi tituted or unsubstituted cycl oal kyl,
g%y%,aghgg(%g Srrogég‘??” and heterocycle; and the
pharmaceutically acceptable salts and esters thereof.
and thisphgunpoundllpfacespribln saltoandestenetheicnf.Y and Y2 are
-Cl or -Br and Xis SO2. 10 4. The conpound of claim
1 or 2 wherein Y' and Y2 are -C . 5. The conpound of
cl & nilBe whrapeiml F2ldim lagryd whvtreiohY jasd oF sigb€t o1t tredd Byis SO..
hal ogen and CN. 15 6. The conpound of claim4 wherein
R2 is aryl which is nonosubstituted by carboxy
al koxyhe Fz’omﬂ’cblmdcdrrMmrﬂdorOXthframrﬁi sndfyeaei€LR s
hydrogen or -COR3 where R3 is a substituted or
unsubstituted heterocycle. 20 8. The conpound of claim
5 vihelbé romheurtdmf dnjuirloglereiatiiisargf whidk is disibdtziodd npehalogen and
h1g are in a cis configuration to each other. 9. The
corpound of claim®6 wherein the two hydrogen atonms of
the 25 imdazoline ring are in a cis configuration to
ea%h QBQ %mé‘?ﬂndobfcc?aq@omgergi% Igllée‘érgﬁ v:!?hi%ﬁ liselﬁgggsuutﬁmeh %? carboxy
group consisting of b-
flkexy.ci s- 2, 3- Bi s- (4- chl or o- phenyl ) - 5- oxo- 2, 3-di hydro-5
Himdazo [ 1,2-al pyridine- 1- sulfonyll
-2-f 1l uoro- benzonltrlle
7. The compound of claim 5 wherein R’ is hydrogen or -COR’ where R*is a

substituted or unsubstituted heterocycle.

8. The compound of claim 5 wherein the two hydrogen atoms of the

imidazoline ring are in a cis configuration to each other.

9. The compound of claim 6 wherein the two hydrogen atoms of the

imidazoline ring are in a cis configuration to each other

10. A compound of claim 1 selected from the group consisting of
5-[rac-cis-2,3-Bis-(4-chloro-phenyl)-5-0x0-2,3-dihydro-5H-imidazo[1,2-a] pyridine-1-

sulfonyl]-2-fluoro-benzonitrile;

3- 2R*,35*-Bis-(4-chloro-phenyl)-5-0x0-2,3-dihydro-5H-imidazo[ 1,2-a] pyridine-1-

sulfonyl]-benzonitrile;

5-[2R*,3S*-Bis-(4-chloro-phenyl)-5-0x0-2,3-dihydro-5H-imidazo|[1,2-a] pyridine-1-

sulfonyl]-2-fluoro-benzonitrile;
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2R*, 3S*-Bi s- (4- chl or o- phenyl ) - 5- oxo- 2, 3-di hydro-5H i m
wa@lawe115487 a] pyri di ne-1- sul fonyl] -benzonitri|BCT/BP2008/053903

[ 2R, 3S*-Bi s- (4-chl oro-phenyl)

- 5- 0x0- 2, 3-di hydro-5Hi m dazo f ,2-a] pyridine- |-

?%npglégé‘ /%115%8 gr)%\reg 12 g ”(ZzoﬁﬂorB Ib'eSZen\éRli%%%§ / 2]52 5%%&0 1H-

Rtdag51 2Bi| pyridin Shds; 0- phenyl ) - 1- (2- f | uor o- benzenesul fo
nyl)-2,3-di hydro-1H imdazo [ 1,2-a] pyridin-5-one;

" gcc3jc1slf% %1&2(4 dr‘?}é{ﬁ%ni}? 50&&) ? B w&rj) 5H- 1m1é].azoe[1 2;a|pyridine-1-

sdfqﬁwﬂybe}lzemedzom trile; 5
rac-4-[-cis-2, 3-Bi s-(4-chl oro-phenyl) -5-o0xo- 2, 3-di hydr

éﬁg [ f@é?sL 410}361%1?}&%%1)%—g§0 25 C}tﬁ%rfow thidazo 152 a fyridine—l—

onitri rac-c Por o- pheny
@QﬁmWUdﬁmnbeﬁdenesulfonyl) -2, 3- dlhydro 1 H inmidazo [
1,2-a] pyridin-5-one; rac-cis-2, 3-Bis-

ﬂa‘é &@b@rlﬂs P@%HD&J phéﬁyl)C? éé‘ o Eé B%z@n%ﬁﬁé%?%w 319%118_)1&

ydro-1 azo pyridin-5
rralelaz,q é,ZZa B)erilQ-S Qma, chI oro-phenyl) -1- (2,
5-di net hoxy- benzenesul fonyl) -2,3-dihydro-1 H imdazo

Eac]mgz §1B1§)¥4 cRliofs- ?h&g@) @rﬂgélrcﬁﬁu&bsoe]ﬁzenesulfonyl) 2,3-dihydro-1H-

| or o- benzoy bi's- (4-chl oro-phenyl)
mldgzcdﬂﬁyﬁpﬂlchnﬁ@mﬁ,dazo [ 1,2- a] pyridin-5-one. 15
11. A conpound of claim1l selected fromthe group

Pé%[b"ré §Blﬁl9£4lfchl%§&pﬁé®1)11 (6,3- éﬂ?ﬂeﬁo&y%ﬂ%@ﬁﬁfébﬁ‘?@ﬂ dihydro-1H-
bi s- (4-chl oro-phenyl) -2, hydro- 1 i mdazo

[mlﬂa@ AR-Ppyidinr- eneowél rac-cis- 2 3 Bi s-
(4-chl oro-phenyl) -1- (thiophene- 3 sul fonyl)

] 1 L -
N L e T I Al

slvedu-Seneonyl )- 2, 3-di hydro- 1 Himidazo [ 1,2-a]
pyri di n-5-one ;

I act.CiASodpduBl of (4me Ns@e@ePhemthy olbup4ohdistiigfbenzenes
ul fonyl) -2, 3-di hydro-1H i m dazo F 1, 2-

al
Rbluess A e i N Ih T & o

imidazo[1,2-a]pyridin-5-one;

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(thiophene-3-sulfonyl)-2,3-dihydro-1H-

imidazo[1,2-a]pyridin-5-one;

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(1-methyl- 1H-imidazole-4-sulfonyl)-2,3-dihydro-
1H-imidazo[1,2-a]pyridin-5-one ;

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(4-fluoro-benzenesulfonyl)-2,3-dihydro-1H-

imidazo[1,2-a]pyridin-5-one;

rac-cis-1-Benzenesulfonyl-rac-cis-bis-(4-chloro-phenyl)-2,3-dihydro-1H-imidazo[1,2-
a]pyridin-5-one;

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(2,6-difluoro-benzenesulfonyl)-2,3-dihydro-1H-

imidazo[1,2-a]pyridin-5-one;
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25 al pyridi n-5-one; rac-cis-2,3-Bis- (4-chloro-phenyl)
-1- (2,6-difluoro-benzenesul fonyl) -2,3-dihydro-1 H
wo ptodazsasf 1, 2-a] pyridin-5-one; WO 2008/ 1254 8FCT/EP2008/053903
PCT/ EP2008/ 053903 -86 rac-ci s; 02 3-Bis-
(4-chl oro-phenyl) -1- (thlophe%e 2-sul fonyl)

et D M Pttt phOLAPF Rt Dby P8 1
uﬁmBaﬂﬂ§:1pﬁmhhkbom;phenyl) -2,3-di hydro- 1 Himdazo
[ 1,2-a] pyridin-5-one;

fa% Gl 53 zesu]ﬁ?l%l > é}é) gén rtﬁesgﬁgﬁw i3]b1£—g4 Ehiyed- BEéqyﬂei delhydro—

enze
ﬂHdnnddmtbgﬁlzqampﬁﬂnd;n 5 one and rac- 1-
(2-Chl oro- 4-f|uoro-benzenesulfonyl) -Ccis-2,3-bis-

f4- &J]bgrlig —g%gﬂ%%%phinﬁ) f“(B Po—?%n#h}rln%%aégﬁsﬁlféngﬁ .?1’) dihydro-

pyridi’n 12 conpoun ect rom
i Heingdargpl .2 efgyirstin-Aepnsfand0 rac- ci s-
2, 3-Bi s-(4-chl oro-phenyl)-1- (4 nmet hoxy- benzenesul f onyl

}aczl ?Z @'hmfg roal sk Beﬂhﬁ‘@%@f({ gﬁ ?]3 B M gﬁlgrép%é'}gfilj)l—%,g—r%i/hydro—

rac-cis-2, 3-Bi s- p 1- (tol uene-
b= uzaléaz@. h%@ﬂm’ﬂ_ﬂm Prangazo [ 1, 2 a] pyri di n-5-one;
rac-cis-2,3-Bis- (4-chloro- phenyl -1-

(3141 N]:%Molaﬁﬁ 2e08Ruh fsQQcXéci frory e gr'otﬂl}SQBﬁséuﬂé' of 15

i mdazo 1,2-a] pyridin-5-one; Ci s-
(5- Chloro 2-f | uoro- benzenesulfonyl) -2,

[4:=-EnR-Sriis-phrehhprg-phenyh): &(ﬁymtboxylbqqzmﬁsglgzryl)[ 2,3-dhygro-1H-

Hx\ﬁfdhﬂi ‘25a 1BNEdin!A6n&! S-
1- (4- Chl or o= 2-f l'uor o- benzenesulfonyl) 2 3-bi s-(4-chl or

phen -2, 3-di hydr o- m da [ al
qulﬁgﬁ iS- éé}féhlo%p]a(gyl)ci—étoluene 3- sulfonyl) -2, 3 -dihydro-1H-imidazo[1,2-

p§n5k§5@ﬁechloro phenyl)-1- (3, 4-di fl uoro- benzenesul fo
nyI) 3-di hydro-IH imdazo [ 1,2-a] pyridin-5-one;

["’6i ds- %33BlBi(‘§ chlere-phemd.- bhamsthog-bsngencsalfenyhy & wlitidrorhH-
hﬂﬂﬁﬂ)ﬂzligwﬁLnQyéﬁ@Ine | - sul fonyl] -benzoic acid
net hyl ester; rac-cis- 1-

Chl or o- (0)4 enzenesul f on
Ea& <l 6?&%%@%-5 O%zg@ze%u ?IH%?%% ges F@P&%El&el{ﬂ) 2,3-dihydro-
1H2nadazeyr,2 di fyrkliBane;

rac-cis-1-(4-Chloro-2-fluoro-benzenesulfonyl)-2,3-bis-(4-chloro-phenyl)-2,3-dihydro-
1H-imidazo[1,2-a]pyridin-5-one;

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(3,4-difluoro-benzenesulfonyl)-2,3-dihydro-1H-

imidazo[1,2-a]pyridin-5-one;

rac-3-[cis-2,3-Bis-(4-chloro-phenyl)-5-0x0-2,3-dihydro-5H-imidazo[ 1,2-a] pyridine-1-

sulfonyl]|-benzoic acid methyl ester;

rac-cis-1-(5-Chloro-2-methoxy-benzenesulfonyl)-2,3-bis-(4-chloro-phenyl)-2,3-
dihydro-1H-imidazo[1,2-a]pyridin-5-one;

rac-cis-1-(3-Chloro-benzenesulfonyl)-2,3-bis-(4-chloro-phenyl)-2,3-dihydro-1H-

imidazo[1,2-a]pyridin-5-one and
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rac-ci s- 1- (3-Chloro-benzenesul fonyl) -2, 3-bis-
(4-chl oro-phenyl) -2,3-dihydro-1 H- imdazo [ 1, 2-a]

w@oosd2sash- one and WO 2008/ 125487 PCT/ EP2008/ 0BG 8B2008/053903

-87 rac-cis-2,3-Bis- (4-chloro; phenyl) -1-
(3-fl uoro benzenesulfonyl) ~2;% i hydro-1 H inidazo [

gs'a’ézl celsg%z Pl[ ? %nggfu)1§ é?é @&%S@Q&g%S% foﬁ}lj"‘b'? &1hydro 1H-

nnEhnﬂ$22;ﬁyﬁﬁmbanmhloro phenyl ) - 1- (t ol uene- 2-sul f ony
)-2,3-di hydro-1 Himdazo [ 1,2- 5 al pyridin-5-one;

B el T SRR AR o RO .

pyridin-5-one; rac-cis-2,3-Bis- (4-chloro-phenyl) -1-
{az-dis-%Sribs- b‘énlzlow “phery] 31 dichyee - dulfaniyhi 2z ddyfrat | B-ingiglazo[1,2-

im0
Q%@thSS? ?3 Chloro 4-fl uoro- benzenesul fonyl ) -2, 3- bi s-

(4-chl oro-phenyl)-2,3-di hydro- 1 Himdazo [ 1,2-a]
qulsjﬂﬁ45:h},w@~benzenesulfonyl) -2,3-bis-(4-chloro-phenyl)-2,3- dlhydro 1H-

[ Qafd (322 By Rlis: 5(élné:hl or o- phenyl) - 1- (4-f I uor o- 2- net hyl
enzenbsu onyI , 3-di hydro- 1 Himdazo [ 1,2-a]

di 5-
P i -5 S phlerg-ghemt o 62 fivery byazpy) £tk e ristifiydol L2

aﬁgﬂa§p§%Hgfonyl) 2,3-di hydro- 15 1Him dazo [
al pyri di n-5-one; rac-cis-2,3-Bis-

(4- chloro phe X -1- (3- nethoxy benzo g%
rag-cas- #i( Buprg- E%énf[SUIfOIZ’ &p- 113@7(‘2/ larosplgiel)-2,3-dihydro-

ﬁﬁclrrﬁﬂz?'zo?l 3- aﬁb idif-4-¢fal or o- phenyl) -1-
( -trlfluoronethoxy benzenesulfonyl) -2,3-di hydro- 1

H i m dazo %4 yridi n-5-on
Fagcdc 8= 13- B]il]@“( @h@m%i é4ﬁW@FﬁrI2)m‘1thyls‘E?élt§?I}Fﬁ91Ifo2fl)32 didihydro-
Ydtifididol 1 ?;?Q{dlng -@kpyr i di n-5-" one and

chl or o- phenyl ) - 1- (2 fl uoro-benzenesul fo
I) 2 3 d|h dro-1 m dazo pyri di
g Cisn2 oftipbir Kiogr v F%YIH% @@P&@éaetﬁvlo n@ﬂ@S@fW@ 2,3-dihydro-

@qulgizlomgzxaﬁspﬁ@m 5-one;
rac-cis i's-(4-chl oro-phenyl)-1-cycl opropanesul f on

ac cls- '23 3%1? ng . lr?lo%otheny%az ?.L) methox;J nzoyl&il 31hygro—lH—1m1dazo[l,2—

a]pyridin-5-one;

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(2-trifluoromethoxy-benzenesulfonyl)-2,3-dihydro-
1H-imidazo[1,2-a]pyridin-5-one;

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-isobutyryl-2,3-dihydro-1H-imidazo[ 1,2-a] pyridin-5-

one and

2R*,35*-Bis-(4-chloro-phenyl)-1-(2-fluoro-benzenesulfonyl)-2,3-dihydro-1H-

imidazo[1,2-a]pyridin-5-one.
14. A compound of claim 1 selected from the group consisting of

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-cyclopropanesulfonyl-2,3-dihydro-1H-imidazo[1,2-
a]pyridin-5-one;

rac-cis-1-(3-Chloro-benzoyl)-2,3-bis-(4-chloro-phenyl)-2,3-dihydro-1H-imidazo|1,2-
a]pyridin-5-one;
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rac-ci s-1- (3-Chl oro-benzoyl) -2, 3-bis-
(4-chl oro-phenyl) -2,3-dihydro-1 Himdazo [ 1,2- a]

w@yoosd2sash- one; WO 2008/ 125487 PCT/ EP2008/ 0539PGI/EPB88/053903

rac-cis-2, 3-Bi s- (4-ch|oro-phe&y -1-
(3-trifluoronethoxy-benzenesul fonyl) -2,3-dihydro- 1

E%i:cg%?,g—f%s E) %hl%r(?—l)hgl%ﬁ g (Sltlﬁ%{f%%% g%f%&y%e%ié’fe?ﬁl%n?@—2,3—dihydro—
13ﬁ3ﬁd@h&ﬂ%@hﬁwkb1ﬁuﬂmzo [ 1,2- a] pyridin-5-one; 5
rac-cis-2, 3-Bi s-(4-chloro- phenyl) 1-[2-(2, 5- dinethoxy-

plaenyb h-8 S thibi 2yt UMY RS bl 025 by B imiol1 2

I"dr 0
QhwndkaOQarbonyl) -2,3-di hydro-1 Himdazo [ 1,2- a]
pyri di n- 5 one; rac- ci s- 2, 3-Bis- (4-chloro-phenyl) -1-

a|%pyr| 2 gﬁ%’ﬂy %fhe?@ gﬂ%?é%@ﬁ%ﬁ' f%@?’%@%@fdiﬁ%o'l?l'

@nkbhibﬂslph@hyﬁﬁonq 3-dihydro-1 Himdazo [ 1,2- a]
pyri di n-5-one; rac-cis-2,3-Bis- (4-chloro-phenyl)

jc &#?'3%? %Hl%?&‘:qgél{w 1¥f1§a19' b iy -3 B laydAF. el intid o[ 1,2-

pyrid -one a rac-ci s-
Pvedﬁh5@n9 2- et hyl - benzenesul fonyl ) - 2, 3-bi s- (4-chl or

o- phenyl)-2,3-di hydro- 1 Himdazo [ 1, 2-3a]

Pa)érdlsdQ B-115-0.8hlolc> hélﬂ:)o ROl %&h&:ﬁy l%rf%bﬁb 3 3S§1Ih§&rtoeﬁ—l fi9Mz0[1,2-

roup consl sting
ﬂhﬁﬂrHBSQHQ Bi s- (4- chloro phenyl ) - 1- (2-f | uor o- benzenes
ul fonyl) -2, 3-di hydro-6-iodo-IH imdazo [ 1, 2-3a]

PXQJ(gﬂ@rOSbeQﬁg A0, fsa%lscgéﬁchloro phenyl)-2,3-dihydro-1H-imidazo[1,2-
6- (4 Acet yl - plpera2|ne car bonyl )

alpygdisi-2-0p%- chl or o- phenyl) 1- (2-f1 uor o-
benzenesul fonyl ) -2, 3-di hydro-1Himdazo [ 1, 2-3a]

PyLdifld B=Eis-PNehloro-phenyl)-1-cyclopentanecarbonyl-2,3-dihydro-1H-imidazo| 1,2-
-6-( -Acetyl Elpera2|ne | - carbonyl)-2 , 35+ - bIS-( 4-ch
6HWU6EE%VP$QH (2-fluoro- benzenesul fonyl) -2, 3

-dihydro- | Himdazo [ 1,2-a] pyridin-5-one; rac-

EdcScis- 2,(3 Chl&'oSZ n(c‘ﬂhyi b‘éﬁiéﬁ%ﬁﬂfoﬁ?l@% bis= (4JChl({r3 phfehyl@JQ@ -dihydro-

-benz qu déé 2- nmor phol i n-4-yl -
pJ! d%B &?7lpﬂﬂ Pé%ﬁne- I -carbonyl] -2, 3- dlhydro 1
Himdazo [ 1,2-a] pyridin-5-one; rac- ci s-

2, 8. BLASco(rfonth@f Blaphe Ry botedlfro2-tht bRup-cBaaZBRAFUl f ONyl )
- 6- (nmor phol i ne- 4-

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(2-fluoro-benzenesulfonyl)-2,3-dihydro-6-iodo-1H-

imidazo[1,2-a]pyridin-5-one;

rac-cis-6-(4-Acetyl-piperazine-1-carbonyl)-2,3-bis-(4-chloro-phenyl)-1-(2-fluoro-
benzenesulfonyl)-2,3-dihydro-1H-imidazo[1,2-a]pyridin-5-one;

-6-(4-Acetyl-piperazine-1-carbonyl)-2R*,35%-bis-(4-chloro-phenyl)-1-(2-fluoro-
benzenesulfonyl)-2,3-dihydro-1H-imidazo[1,2-a]pyridin-5-one;

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(2-fluoro-benzenesulfonyl)-6-[4-(2-morpholin-4-yl-
2-oxo-ethyl)-piperazine-1-carbonyl]-2,3-dihydro-1H-imidazo[1,2-a] pyridin-5-one;

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(2-fluoro-benzenesulfonyl)-6-(morpholine-4-
carbonyl)-2,3-dihydro-1H-imidazo[1,2-a]pyridin-5-one;
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carbonyl) -2,3-dihydro-1 Himdazo [ 1,2-a] pyridin-
5-one; WD 2008/ 125487 PCT/ EP2008/ 053903 -89

WOR(8A2:48T r ac- ci s- 2, 3- Bi s- (4- chl or o- phenyl ) - 1- PQCFEP2008/053903

- benzenesul fonyl') - 5-oxo0-1, 2, 5 . 5-tetrahydro-i m dazo
[ 1,2-a] pyridine-6-carbonyl] -pi perazin- |
} I de; ar
%\14 2L {4e Lr or% 2,3- %F {}I t;lﬁ?gr% I;he glr)nl ﬂugr% lgél%(ingﬁlilgo yP ﬁ o% -1, 2, 3,
5- tﬁrahyﬁtb (rﬁkdam pRed| pyr-1d11ny46 caﬁa(&tyﬁylbq)erazm 1-yl}-ethyl)-
m%lt}pa oG ﬁgngmld carbonyl ] -2, 3-di hydro-1 Him dazo[ 1, 2- a]

rac CI s 2, 3-Bi s-(4-chl oro-phenyl )-1-(2-fl uoro-benzenes
uicFangBYBig{4-fkUlof@ phemst k2 duiof @hyizepesofghyl)-6-[4-(2-morpholin-4-yl-
- Riperazine: | oyl =2, 3c.di Feimdazg |

it?lgle j{lﬁ%%/irh?%ll ﬁ:_ag)?)%kﬁ ’Cbr,l%l g%:h-ygi?ds ?Hdmﬂé{Q{o‘PI,% aﬁ_]ﬁ);rmug% Shet

2, 3-Bi s-(4-chl oro-phenyl )-1-(2-fl uoro-benzenesul fonyl)

re@ c(1542 ddiifry4-chliopepagnyhel-(2-@luoro-benzenesulfonyl)-6-[4-(3-

APy o o i Dbl %[3123%%%%%%1 o )
abyrlém- eohanesul f onyl - pi per azi ne- - car bonyl ) - 1 (2-
fl uoro-benzenesul fonyl) -2,3 -di hydro- I Himdazo |

flaczuéf"& 3 '(Q'CHIOE 9H§na/&|)é§ (24 %u%?ﬂ&%g?s%tfoﬁl?%r@l]methyl piperazine-

sel ect e rom consi stin
1-cprbmoyldi2s3-dihgdmi- éH(mldMOb},bahWéﬁlw “p=ane(@@df | uor o- benze
nesul fonyl ) -5-oxo0-1, 2, 3, 5 15

}a%th@jy,%p@ th@?@ [1 gg)a @J(@%[ﬂaﬁ%ﬁit@nw é] Erakifie (lsca%r@ﬂnf) (2-

fonyl propy ? zin-|- ne-
ﬂa@m lpdngencpul®nyl)g; édﬁ(wro ll:iﬂrmd@za bﬁe&iyyr}dm 5tong. 2
-fluoro -benzenesulfonyl) - 5 - oxo - 1, 2, 3,5-

t &gl aﬁ)é%?ohﬁﬂ 8 and 1 éele%te%]frd}bf Eﬁedg‘r[?@p @o&ﬁhﬁgwl ic acid

methyl rac- cis- 2, oro

-|O % 2 -fluoro -benzenesul fonylf) -
§ilrag; 6183 E Blethf%rﬁb@?‘/él 1 dlatpgo-penzepesgifonyl)- Zoxo 33,5

Qﬁt’lrah?drBQhﬁd&z%{ ROXYhyirRlirR 6Lyl - @q&myjrﬁéﬂlﬂ%@ul@dnyl—propyl) -piperazin-1-
(4- Acetyl - pi perazine- | -carbonyl) 2R*,

Ud-cdpsrlo2sh@iey| ) -1- (2-f1 uoro- benzenesul fonyl ) -2,3
-di hydro- | Himdazo [ 1,2-a] pyridin-5-one; rac-3-
Ea‘%Lch—Z aaglﬁl(@cmr&@ha{;xpy pln@mwb}o Bed2MRERITOhYINS=FkoCRNDYBY

-5-0x0- 2, 3-di hydro-5
eﬁﬁaaé%r@[l@l@ﬂai lpgna lzyrﬁl@‘lq o-sprbpErifIaridgaeihyl stegci d et hyl
ester; 25
fa%Cas?'Z B%1§(42cﬁl'oﬁb\i’lélﬁ"lﬁ N(Qﬁﬁm%ﬁ@b‘ﬂehes@ifbﬂ\ili -3=d%rphos,sn

I-2 0X pi per azi ne-| - r
te@ra %Hoznsg%ﬂOL%r@ SR TRTEY emwﬁcg’ﬂ VEVI&FH‘F
| -sul fonyl }-benzoic acid nethyl ester;
6-(4-Acetyl-piperazine-1-carbonyl)2R*,35*-bis-(4-chloro-phenyl)-1-(2-fluoro-

benzenesulfonyl)-2,3-dihydro-1H-imidazo[1,2-a]pyridin-5-one;

rac-3-[cis-2,3-Bis-(4-chloro-phenyl)-6-(morpholine-4-carbonyl)-5-ox0-2,3-dihydro-5H-

imidazo[1,2-a]pyridine-1-sulfonyl]-benzoic acid methyl ester;

rac-3-{cis-2,3-Bis-(4-chloro-phenyl)-6-[4-(2-morpholin-4-yl-2-oxo-ethyl)-piperazine-1-
carbonyl]-5-0x0-2,3-dihydro-5H-imidazo[1,2-a] pyridine-1-sulfonyl}-benzoic acid

methyl ester;

rac-3-[cis-2,3-Bis-(4-chloro-phenyl)-6-(4-methyl-piperazine-1-carbonyl)-5-oxo0-2,3-
dihydro-5H-imidazo[1,2-a]pyridine-1-sulfonyl|-benzoic acid methyl ester ;
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20

25

rac- 3-
[cis-2,3-Bis-(4-chloro-phenyl)-6-(4-nethyl -pi perazi ne-

wda2@anpasyl ) - 5- oxo- 2, 3- PCT/EP2008/053903

di hydr o-5H i m dazo[ 1, 2- a]pyrldb e-1-sul fonyl ]-benzoic
acid nmethyl ester; WD 2008/ 125487 PCT/ EP2008/ 053903

R S T M A R
dlhxyehphéﬁiyh)ldﬁobb(b-amy&dme 1-sulfonyl]-benzoic acid methyl ester ;
dihydro 5H i m dazo[ 1, 2-a] pyri di ne-1-sul fonyl ] - benzoi c

CI ol cggglgé%m ?ﬁf Eiﬁlolrﬁ) %ﬁ‘e:nyaé rg4|e5thaéle%ujlfon¥lhpalﬁeér§a alrbonyFP—S—oxo—
dBadhyrol>ttanizonylll)2- %) (ymd)me 1-sulfonyl]-benzoic acid methyl ester and
2, 3-di hydro-5Hi m dazo[ 1, 2-a] pyri di ne-1-sul fonyl ] -benz

P B0 L0 BT Pl 008 Crimibrst Lo syl igerlag; -
garbbn)é} hydxp=2s3 gghydm pH-imidazo[1,2- a]pyndme 1-sulfonyl}-benzoic ac1d

ﬁ%ﬁﬁ?E ¥l - 5- 0xo0- 2, 3-di hydro- 5Hi m dazo[ 1, 2- a] pyri di ne-
onyl} ben20|c acid nethyl ester. 17. A conpound

of claim1l selected fromthe group consisting of
3-17( 2Rc@@pognBoilam Useldsted from Heagrpyp eonsisting of
[ 4- (2-nor phol i n-4-yl - 2- oxo-et hyl ) - pi perazin-|- 10

yl(mat byld 3 BiQ¥L:Hord- ﬁﬁé}ggr@Pﬁ@ (8RR 1.y R a)xBYdth f} -BEserazin-1-

I-sulfony }-benzonitri
Plereshyd]|-3:0mp <. 3-dihyHrap B-iptidenpl ). 2 6] mm@m bispienyd)-benzbatisle;
') -5-0x0-2, 3-di hydro-5H imdazo [ 1,2-a] pyridine- |

ra%uj I&§Y|31B1s hengrRr tpﬁélllﬁ) 6f(ﬁ‘ﬁ)r%ohne -4-carbonyl)-5- oxo 2 3- dlhydro 5H-
Acet yl - plpera2|ne-l-car ony -Cl s- 2] ch

m«deijhérﬁlpyﬂcbn@wuﬁow -QemAPAHELSH | ni dazo | 1 2 a]

pyri di ne- -sul fonyl] -benzonitrile; 15

FRC3- fﬁﬁ{@&ce%yli’m&r%ﬁéli Chineh Riten g 1 bis-Bt-emerdphdhy()35-3x& 2, 3-
-trifluoro-propion -plpera2|ne- 1- car bonyl ?
d@yét%?ﬁiya%azsﬁz Rygisener 1-sulfony]]-baproptie. |

-sul fonyl }-benzonitrile; 3- [2R*, 3S*-Bi s-

(a%=3:mi@n,g=mb@whlbm gher{ﬂpsnﬁ@m [1196343 Mﬁﬂ@mtpropmnyl) -piperazine-
- 5- gxo- ,3-31 dr o- nkdaz 1, 2-a], _pyridine-
_1—§aﬁ)|08“1512],3—_ %ﬁﬁtlmlﬂ@o h2- aﬁ) 11§:SL sBl|f%nyl} -benzonitrile;

(4-chl oro-phenyl) -6- (norpholine-4-carbonyl)

35{2Rx93*2Bﬁ (dtdhy&bqﬁ@hyl)%o(nha’pﬁalz& §- cérbgny’zl} 5p<y>{d EiBfﬂﬁhydﬂro 5H-

nzoni rac- c - Acet yl - - bi s-
%ﬂcféﬁoaibwéfﬁw-)l-sufa‘gnxlﬁba @il ehoxy phenyl )
-2 3-di hydro-1 H imdazo [ 1,2-a] pyridin-5-o0ne;
BQQREBS*——Bis—HAﬁlﬁierh%nﬁ) 6b(insorphéhxcd%@moﬁﬁwyd)ao-z,sﬂihydro-5H-

%é-léggi ?g%‘jggrll 'n E{; )gélbenzonltrﬂ di hydro- Himdazo [

rac-ci s-1-Acetyl - 2 3- bi s- (4-chl or o- phenyl ) - 6- ( 3- net han
esuwid- mmkwphsnmls-)H-ZhIB)ﬂdiphyIMM-(3,4L-cﬂifrm}d>am>hkn;2ll) -2;3adihydro-1H-

RX{dla% l?2521 o)rf]ndm 5-one;

rac-cis-1-Acetyl-2,3-bis-(4-chloro-phenyl)-6-(4-methanesulfonyl-phenyl)-2,3-dihydro-
1H-imidazo[1,2-a]pyridin-5-one;

rac-cis-1-Acetyl-2,3-bis-(4-chloro-phenyl)-6-(3-methanesulfonyl-phenyl)-2,3-dihydro-
1H-imidazo[1,2-a]pyridin-5-one;

rac-cis-1-Acetyl-6-(1-benzyl-1H-pyrazol-4-yl)-2,3-bis-(4-chloro-phenyl)-2,3-dihydro-
1H-imidazo[1,2-a]pyridin-5-one;



rac-cis- | -Acetyl-6- (1-benzyl-1 H pyrazol-4-yl)
-2,3-bis- (4-chloro-phenyl) -2,3-dihydro- 1 Himdazo

WO 280822887 pyri di n-5-one; WO 2008/ 125487 PCT/EP2008/053903
PCT/ EP2008/ 053903 -91
rac-cis-2, 3-Bi s-(4-chl oro- pheng -1-

é%é{%?{?ﬁ%%—?%?@sﬂcs—ggg@nﬁ(% ﬂ'ugro (ng%?ésﬂﬂn’]%ﬁg (9, dﬁ{leth%nesulfonyl—
plmy) -2, aclilgidse-2 H3inBidszo | ( - hyrodio-Spbeny| ) - 1-
(2-fluoro-benzenesul fonyl) -6- (2 nmet hyl - propenyl) -

%tc c1%b l_a)ylgg 24 %h]:c)) %:6119:@@011}%]2 :hu%r P%sﬁlfgﬁyﬁ) —BSD(a—erhetﬁyl—propenyl)—

or o-
ﬁ(hbﬂbhdﬂimnﬁhy¢dé&h VH@mdkon@ 3 dlhydro 5H inidazo
[ 1,2-a] pyridine- -sul fonyl] -benzonitrile; rac-3-

Je TS
mn@ha]léyrpﬂmheelhuﬁémﬂfbqupnnkenzonltr|Ie and rac- 3-
[cis-2,3-Bis- (4-chloro-phenyl)

R PGS ﬁ 43 Ag:' ﬁyg{ﬁéra’ih‘i '1%&1%91&[2 E&b?s @l Ryl cﬁﬂeﬂﬁj X od22,3-

sul fonyl] aci d armaceut i
flidyy fvigt- 2t t iondaze hip2-ia & yinig iree- b@l#fmw dbaskonitrde fnd nul a 1
according to any one of clainms 1 to 17. 19. Use of a

RPN 501 AL L8 SR T S
10 syltoayHerenzeie agdnt rol of solid tunors, such as, for

exanple, 15 breast, colon, lung and prostate tunors
20. Theal PYLRHLQRiCAS (HRREHIRE o fpFi§hHaPYBpound of the formula 1

according to any one of claims 1 to 17.

19. Use of a compound according to any one of claims 1 to 17 for the preparation
of a medicament useful in the treatment or control of solid tumors, such as, for example,

15  breast, colon, lung and prostate tumors

20. The invention as described hereinabove.



