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WO 2008/125187PCT/EP2008/053903 D 'PHENYL- D D RD- IM
DAZOPYONES This invention is related to a compound of formula 1: and
the pharmaceutically acceptable salts thereof, wherein X, 12', R2, Yi and
W28 as87described herein. These compounds inhibit the interasionGfzs003
MDM2 protein with a p53-like peptide and therefore exhibit
antiprohferative 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 10 the molecular
level, p53 is a transcription factor that can activate a panel of genes
implicated in the regpiation of gelksygle. %9@9 108i81 R3S A potent cell
cycle inhibitor which is tightly regulate level.
MDM2 and p53 form a feedback control Ioop MDMZ2 can bind p53 and
idkibitirs aisiity tolotad sactivatp phg céfulated genes. In addition, MDM2
mediates the ubiquitin-dependent degradation of 15 p53. p53 can activate
the expression of the MDM2 gene, thus raising the cellular level of MDM2
protein. This feedback control loop insures th1at both MDM2 and p53 are
kept at a low level in normal proliferating cetls. MDM2 is also a cofactor for
E2F, which plays a central role in cell cycle regulatlon WO
2008/125487PCT/EP2008/053903 - / Th atio of MDM2 to p53 (E2E) is
dysregulated in many cancers. (5requ tly otcurring molecular defects in
the p16INK4/p19ARF locus, fo mstan ge

MDMZ2 protein degradaﬁ% . @ 2-p53 interaction in tumor
cells with wild-type p53 sho CCLD fpb3, cell cycle
arrest and/or apoptosis. 5 | ists, théfefore, can offer a novel

approach to cancer therapy as single agents or in combination with a
broad spectrum of other antitumor t pies. The feasibility of this strategy
has been shown by the use of diffefent macromolecular tools for inhibition
of MDM2-p53 interaction (e.g. antlbodlesi antisense oligonucleotides,
tldes MDIVI2 also binds EH through a conserved binding region as
5‘& Lha EW%&W&@%IE%FEM%%MM%%m\c}tﬂm@hcyél|R AY ‘smggeéﬁﬁgas

t}aaﬁ M2 aintag anists m)ig hh favd eftestsinL23 putant Sells L Wels ety . p-
hper egqﬁ ﬂdl[?7r2€ 31?% eg 8- 21t61 eport synthesis of imidazolines.
Hunter et al- Cansy Chars o7 \%(I) 1452686577, report the

p E)aratlon of a marine and
§ & 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 1s a potent cell cycle inhibitor
which is tightly regulated by MDM?2 at the cellular level, MDM?2 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
P33, P53 can activate the expression of the MDM?2 gene, thus raising the cellular level of
MDM2 protein. This feedback control loop insures that both MDM2 and P53 are kept at
a low level in normal proliferating cells. MDM2 is also a cofactor for E2F, which plays a

central role in cell cyde regulation.
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. . . . iod for
15 isoamarine compounds which had previously been studlec_i
chemiluminescence (McCapra et al. Photochem. and Photobloh 1965, 4,
1111-1121). Zupanc et al. Bull. Soc. Chem. & Tegh. (Yggoslawa) .

WO80:81,:27728, 71-80, report the use of _triar_yl imidazolines aﬁéﬁfp%smss%s
materials in the preparation of EDTA derivatives. 20 EP 363 061 to
Matsumoto reports imidazoline derivativés t]sefyl_ as immunomoclulators.
QPO teoks S Gatert {0 NN DAY LISRIMeR AN occurring
pfl(?gl%n&qncpgrh[eun% toiq mglgs muﬁlple sclerQS| , Systemic 1upus, o
erythemathodes, 1%gllngerll‘%ecﬁr‘n i FTWW@F&%%%*I@%H?%?@@%@SW@ to affect
Chibidiryestsinréqisntialiettiobliforimaking Bubstitatea-amiging, wmor cells with
cothpaynds.sand indisatedhatimidaze)i @?gxaec%@%gﬁua?%%tr?{?cp%%iggag%&
ir\/}B%ea ment of diabetes or relﬁted dis ases involving impal e_ )
disposal" %%f%%’ﬁﬁ?ﬁﬁ%ﬂé’ Beptetrbergoatos anek e1g:6:71341802gle
BEI8%RdMag bina2004viisclbse: deiptet racemit, 6isHmigaze INESpidS The

: i i ' compound of
ﬂ%a@ﬂﬁﬂﬂ@@ﬂﬁﬁ?ﬂ?ﬁ%@@[@éﬁ%%@%‘%@%?éjfg sgf é\ﬁtéegsnn"' félgfé]?)é‘}ﬂ SFEGF tools for

rmaceutically accepta
ﬁ%%%%(?w3wz%?%da%%%‘a]a(g-ﬁé&@&%%ﬁ%r@@@g@nﬁmlﬁmaspewes,
therddesprodiaEd al sompdurtt @hth-egfommha@yéwb%hﬁi}l{'g a%%%%@;ﬁ% and
' lected from, r isting of halc e
ooty eont s o Sak B ae Hom e pogp tagonisc
églrzi{sfsﬁéril‘ée 8%§8§,Q8’56ﬂ:ﬁﬂt-@%C12-; Ri is selected from the group
consisting of hydrogen, alkyl substituted by heterocyclle which heterocycle
may be substituted by (C=0)N/le, halogen, aryl, substituted aryl,

Fét8racytle, Guybstitied m%@,cyggﬁgtle,@ﬁgflq QM%&%t&qlﬁe a?zr&%{é’s': Hunter

=0R erein R3 is li, alkoxy, amino, cycloamino, _
E{el%ti??éﬁg e %Fggﬁb%sg%gté’de)ﬂé’ é%yé@'521i§’§é1éE&% THOfftAR ¢rawprine and
EGRBIEHHG Greapattstebich binsubstandialkykroyaloaehaniuheteseary
awamrechMMBmﬁBaﬁ%ﬂ@é‘% Q,C?Fp!t—aiql? l§.a%su1%1q'9: gtsztiﬁ rf? ufl. Soc,
bﬁg%f& Tech. (Yugoslavia) 1980-81, 27/28, 71-80, report the use of triaryl imidazolines

as starting materials in the preparation of EDTA derivatives,

EP 363 061 to Matsumoto reports imidazoline derivatives useful as immunomodulators.
The compounds were indicated to have low toxicity. Treatment and/or prevention of
rheumatoid arthritis, multiple sclerosis, systemic lupus, erythemathodes, and rheumatic
fever were implicated. ‘WO 00/78725 to Ch oueiry et al. report a method for making
substituted amidine compounds, and indicate that imidazoline-type compounds may be

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

US 6,617,346 B1 issued September 9, 2003 and US 6,734,302 B2 issued May 11, 2004

disclose related racemic cis-imidazolines.



wherein said heterocycle refers to a substituted or unsubstituted 5 to 8
membered, mono-or bicyclic, aromatic or non-aromatic hydrocarbon,
wherein | to 3 carbon atoms are replaced by a hetero atom selected from
nitrogen,oxygen or sulfur atom; said heteroaryl refers to an aromatic
heterocyclic ring system containing up to two rings; and said substituted
aryl, substituted heterocycle, substitutegl heteroaryl, substituted alkyl and
substituted cycloalkyl is substituted with 1-5 substituents independently
selected fr m the group consistin 1 6 alk [, C24, -alken
O 1o T8 TR B W o R ks gt 1
N(T, C1_6 -alkyl), N(Ci_O -alky1)2, amlnocarbonyl carboxy, NO2,
C1_6-alkoxy, thio-C1.6-alkoxy, C1_6-alkylsufonyl, aminosulfonyl,
C1_6-alkylcarbonyl, C1_6- alkylcarbonyloxy, Ci_6-alkoxycarbonyl,
C1.6-alkyl-carbonyl-NH, fluoro- C _6- aIkyIYﬂIuoro- C1_6-alkoxy,
C1_6-alkoxy-carbonyl-C1_6- alkoxy, carbxy-Cl_G-aIkoxy,

carbamoyIC| 6-al koxy, bydroxy -C1_g-alkoxy, NH2-C1_6-alkoxy, NW,
loxy-C1_6-alkoxy, mono- or

C1_6-alkyl)-C,_6-alkoxy,
di- C1_6 alkyl substituted amifsulforyd-and Co-alkyl which can optionally
NH2, N(H, Ci_ 6-alkyl) or

[1-etf

a third aspect, there is provi pound as defined above
for the preparation of a medicament ugeful in the treatment or control of
solid tumors, such as, for examplegbfeast, colon, lung and prostate
tumors. The present disclosure provideg chiral cis-imidazolines which are
small molecule inhibitors of the MDM2-p53 interaction. In cell-free and

ed assay oun he esent isclo are wngo 2
o TSR A SRR ST e e Bepecnliy B Y end ¥

apotehayithdtisrapdroximately 100 fold greater than a p53- derlved peptide.
In cell-based assays, these compounds demonstrate mechanistic activity.

iRCHRANAR A GRACE! selsiedth wildshpe BP S legds fp,accumulation of p53
protein, induction of p53-regulated p2I gene, and cell cycle arrestin G |
and G2 phase, resulting in potent antiprolifgrative activity against wild-type
p53 cells in vitro. In contrast, these activitjés were not observed in cancer
cells with mutant p53 at comparable compound concentrations. Therefore,
the activity of MDM2 antagonists is ljk aked to its mechanism of
action. These compounds carbbe po ent and selective anticancer agents.
The present invention providef at leagt one compound of formula 1 WO
2008/125487PCT/EP i nd Y2 are independently
selected from the group cofjsistin of ethyl, -NO2,and
-C.---HCH.; 5 Xis selected 3] ng of -S02, -C=0 and
-C=0OCH2-; R1 is selected from the gkgup consisting of hydrogen, alkyl
substituted by heterocycle which h cycle may be substituted by
(C=0)Me, halogen, aryl, substituted aryl, heterocycle, substituted
heterocycle, heteroaryl, substituted hetéroaryl alkenyl and

wherein

Y' and Y? are independently selected from the group consisting of halogen,

trifluoromethyl, -NG,, -C=N, and -C=CH;



C=0OR3 wherein R3 is H, alkory, amino, cycloamino, heterocycle or
substituted 10 heterocycle; R2 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,_6-alkoxy
or SO,Me. In the definition of R." heteroaryl can be substituted by benzyl).
15 In the definition of R1 heterocycle cgn be substituted by C1.6-alkyl,
-(C=0)- C1.6-alkyl, - (502)- C1.6-alkyl, Ci.6-alkylenyl-heterocycle,

i.6-alkylenyl- NH-(502)-C1-6-alkyl, C1-6- alkylenyl- (S0?) -Ci_6- alkyl,

R T 2B PR S S A bk o
-(C=0)-C16-haloalkyl).  In the definition of R2 aryl can be substituted by
Mals seENeCiBualkyt, Sheradkes i C1620yhatsakoxlyl (Shojaied alkytiorocycle

JWithe helipition. ok B2 heteraaivicanhe eusituied Y &k Osalky s BSBited aryl,
encompassed are compounds of formula 1 wherein: IT" and Y2 are

hifeiosEHge i SErdede deITRFISE groRipredisistint Bltkdogeisroaryl, alkenyl and
drigiporomeiem, RNOZ, 1EbuNodNd s CHiSSRIECIRAJFOR e Bro8Rstituted
consisting of -S02, -C=0 and -C=0CH2; 5 R' is selected from the group
hel&saHY of hydrogen, halogen, aryl, substituted aryl, heterocycle,

substituted heterocycle; alkenyl and C=0R3 wherein R3 is alkoxy, amino,
Reyisleainuind, fhetertscycle praubstitptetshetaraeyiole uRQis seledtetk flonycloalkyl,

aﬁ?g 19@%9831?n’%§'§ﬂ@%1%§:$1%?t““ted or unsubstituted cycloalkyl, aryl,

eteroary eterocycle; In and the pharmaceutically acceptable salts
and esters thereof. Preferred compounds are compounds of formula |
a\z\ﬂq@@ﬂh@@ﬁauwﬁyea@%ﬁamaéﬁﬁhﬂmﬁ}%‘éFé&fé%fﬁfrom -Gland -Br and X
is 302.  Further preferred are compounds wherein Y' and Y2 are each
independently selected 15 from -Cl and -Br, Xis SO2 and R2 is aryl which

wh 9&?#2%#%%%@&%&%‘9&%9 and S%B's'ﬁéﬁ%‘c{@ho%r&{s% cred s gOQ‘P%%%S d, mono-
wherein 7l an are each independently se &cted from CT and r, X5
oS 0Ryatd, RRisayl which-senetiosujybtinarbdibyvdanoxyl alkokyzarbon atoms are

replaced by a hetero atom selected from nitrogen,oxygen or sulfur atom;

said heteroaryl refers to an aromatic heterocyclic ring system containing up to two rings;

and

said substituted aryl, substituted heterocycle, substituted heteroaryl, substituted alkyl and
substituted cycloalkyl is substituted with 1-5 substituents independently selected from the
group consisting of Cy.¢ alkyl, Ca.¢ -alkenyl, Cig-alkynyl, dioxo- Cy4 -alkylene, halogen,
hydroxy, CN, CFs, NH,, N(H, €4 -alkyl), N(C, -alkyl),, aminocarbonyl, carboxy, NO,,
Ci¢-alkoxy, thio-C,s-alkoxy, Cig-alkylsufonyl, aminosulfonyl, C¢-alkyicarbonyl, C -
alkylcarbonyloxy, C,g-alkoxycarbonyl, Cjs-alkyl-carbonyl-NH, fluoro- Cj¢-alkyl,
fluoro- C\s-alkoxy, C,s-alkoxy-carbonyl-C;¢-alkoxy, carboxy-C;.¢-alkoxy, carbamoyl-
Cj.¢-alkoxy, hydroxy-C;s-alkoxy, NH»-Cj¢-alkoxy, N(H, C,s-alky])-C, s-alkoxy, N(Ci.4-
alkyl):-C,s-alkoxy, benzyloxy-C;s-alkoxy, mono- or di- C;4 alkyl substituted amino-
sulfonyl and C,.s-alkyl which can optionally be substituted with halogen, hydroxy, NHa,
N(H, C;s-alkyly or N(C).¢-alkyl)s.



20 Further preferred are compounds wherein Y' and Y2 are each
independently selected from -Cl and -Br, Xis 502, R2 is aryl which is
disubstituted by halogen and CN or monosubstituted by carboxy alkoxy
and R1 is hydrogen or -COP? where R3 is a substituted or unsubstituted
heterocycle. Also preferred compounds are compounds in which the two
hydrogen atoms of the imidazoline fAhg are in a cis configuration to each
other. The compounds may be in a racemic form and may be optically

In aciienEspgeiallypreferes campoundsarafen®xanBlaiuMien comprising a
2008/12 487PCT{64P20§ 6105 903 - 6 -
compouad aidhs sope L 4557 Iﬁ%ﬁ?f)@% -ox0-2,3-dihydro-5H-imidazo [1,2-a [

p d ne- 1- sulfonyl ] -2-fluoro-benzonitrile; 3-42
In dehB8*aBisc(4-ihlordsphievyit)-Shoxes2 BLdihyargsiHdmiddzangd above for the

preglaét&lgmr;ﬁe&waﬁnﬁmfayé& -Renzon Jtiles» 624ttt ﬁ@ﬂt&mw

oro-phenyl)-5-0x0-2,3 thhydro 5H - Im idazo [1,2-a] pyridine- 1 su fony
for cpemplsrdilsasizepienidung an@@@ampmhenyl) 142-11
uoro-benzenesulfonyl)-2,3-dihydro-1 Himidazo [1,2-a] pyridin-5-one;
Thermcdﬁi%c%ﬁiﬁe(%m@é@ mﬁew&)mmsnewwwwnm [hddcule
yl] -benzonitrile; r BIS (4 -chloro-
o S T RS ST i B (15415 AL Ry 1 ounds
of thbemzenitriéscian:gisa; 3HBiss (d-chiobd-gie enytetlon 24 MDM2Z protein w1th a
pSB-Lfl & beg %en%eﬁlu”%gh?n)cg ’tl%hglirswadgrs%c%uma efdaﬁ)% [f(;lhz la?é/ %g]n% 8 ’denved
Pefﬂ(@&l dlfmmilﬁi@ﬁ@émm@nﬂﬂ@)&@ 8edilpydngs 1¢¢imidstzadi, Mhamst;c activity.

' Ykt 3
BT A D e AP RB

indigieepisl poYxashiorsl péhAsye) :d4sia @nc&mﬁir@sﬁomeﬁgll)mﬂ %mwmmmdtmg

in pRigleARibbRr20iad RYHAN-2:aN8i (@i‘Fd(;t'?ﬁel 553 cells in vitro. in contrast, these
2-Chloro-benzenesulfon)T1)-2,3-b s-(4-chloro- phengl) -2,3-dihydro-

actle}pm%wgrfo{lq; ?kés]eb\ﬁqldph%n@ﬁrecells with mutant p33 at comparable compound

concentrations. Therefore, the activity of MDM2 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
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rac-cis-2,3-Bis-(4-chloro-pheny1)-1-(th ophene-3-sulfonyl)-2,3-dihydro- 1
Himidazo [1,2-a [pyridin-5-one; 25rac-cis-2,3-Bis-(4-cllo ro-phenyl)- 1
-(1-methyl- 1H-i tidazole-4-sulfony1)-2,3-dihydro- 1H-imidazo [
Wpzpdpiaglier5-one ; rac-cis-2,3 -Bis- (4-chi oro-pb enyl)- 1 - . )
(4-fluoro-benzenesulfony1)-2,3-dihydro- 1 Himidazo [ 1,2-a] p%g{ﬁ? ?8%3?3963
WO 20(18/125487PCT/EP2008/053903 - 7+ rac-ci s- 1-
Benzenesulfonyl-rac-cis-bis-(4-chloro-phenyl )-2,3-dihydro- 1nuclazo [ 1
,2- a] pyridin-5-one; rac-cis-2,3 -Bis- (4 -chlgfo-pheny1)- |
-(2,6-doro-benzenesullonyl)-2,3-dihydrg-H4- imidazo [ |
,2-a]pyridin-5-one; 5 rac-cis-2,3-Bis-(4 Ehlo phenyl)- | -(thiophene-2-s
ulfony1)-2,3-dihydro- Himidazo [il,2-al'pytidin-5-one; rac-cis-
-(3-Chloro-2-fluo ro-benzenes ulfony!l)-24
ro-phenyl)-2,3-dihydrol H-imjelaz jdin-H-one;
rac-cis-2,3-Bis-(4-chl oro-ph :l\yl)- :
-methyl-benzenesulfonyl)-2,3=€
rac- -(2-Chloro-4-fl X
uoro-benzenesulfonylp-cis-2,3-bis-(ﬁ{-zzhIoro-phenyl)-z,3-dihydr011-1-imid
azofl,2pyridin-5-one; rac-cis-2,3-Bis-(4-c@|oro-phenyl)- I
-(4-methoxy-benzenesulfony1)-2,3-dihydro | Himidazo 11,2-al
Ryidin-5-one; IS rac-cis-2,3-Bis-(4-chloro-pheny1)-1
-(toluene-3-sulfony1)-2,3-dihydro- | H-imidazo [1,2- a | pyridin-5-one;
Rap-ci -2,3-Bis-(4-chloro-phenyl)- | -(3 -methoxy-benzenesulfony1)-2,3-d d
ro- Himid42d ‘if?@%’]dswiﬂﬁ?‘lscwﬁ-é‘{om the group consisting of halogen,
trifluoromethyl, -NO,, -C=N, and -C=CH;

X 1s selected from the group consisting of -SO,, -C=0 and ~C=0CH,-;

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 arvl,
hetero‘cycle, substituted heterocycle, heteroaryl, substituted heteroaryl, alkenvyl and
C=0OR’ wherein R® is H, atkoxy, amino, cycloamino, heterocycle or su.bstitutéd
heterocycle;

2. - .
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 Ci¢-alkoxy or SO, Me.
11t the definition of R heteroaryl can be substituted by benzyl}.

In the definition of R! heterocycle can be substituted by Cre-alkyl, -(C=0)- C,¢-alkvl, -
(SO,)- Crg-alkyl, Crg-alkylenyl-heterocycle, Crg-atkylenyl- NH-( 50;)-Cyg-alkyl, C;ﬁu
alkylenyl-(50,)-C).¢-alkyl, Cig-alkylenyl-(C=0)-heterocycle, Crs-alkylenyl-heteroaryl
or M(CmO)-CI.ﬁ—haloa[kyI).

In the definition of R* aryl can be substituted by halo, -CN, Crs-alkyl, Cire-alkoxy, C4-
haloalkoxy, A C=0)-C4-alkyl or -{C=0)-0OH).

In the definition of R? heteroaryl can be substituted by Cie-alkyl.
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rac-cis- 1-(5-Chloro-2-fluoro-benzenesulfonyl)-2,3-his-
(4-chloro-phenyl)-2,3-dihydro201 H-irnidazo [ 1,2-a] pyridin-5-one; rac-cts-
1- (4-Ch loro-2-fl uoro-benzenesulfonyl)-2,3-bis- (4-chl

WErgiheay-2,3-dihydrol H-imi dazo [ 1,2-alpyridin-5-one;  PCT/EP2008/053903

rac-cis-2,3-Bis-(4 -chloro-pheny1)- 1 -(3,4-difluoro-benzenesulfony1)-2,3-d
ydro-1 HMidazo [1,2-a] pyridin-5-one; 25 rac-3- [cis-2,3-B
si{&b-ehlonpiplemyd k- Beoxp: 2ndsdiffoinobHr imbdago:[ 1,2-al pyridine- | -
sulfonyl] -benzoic acid methyl ester; rac-cis-1 - ( 5-Chl

arorzdnrethexydbenzenesuiinid) rdm duisy (Anchb ararmhenyl}idy3n dinydro-
| H-imidazo [ 1,2- a(%pyrldln -5-one; (\:NO 2008/123487PCT/EP2008/053903

héﬁuoromethv - , and -

rac-cis-1-(3-Chloro-benzenesulfonyl)-2,3-bis-(4-chloro-pheny1)-2,3-dihydr

G B sq‘hrﬁtjfglzbo[nl PajpyrdirrSsone;of -SO;, -C=0 and ~C=0CHy

rac-cis-z,3-Bis-(4-chIoro-phenyl)-1-(341uoro-benzenesuIfon2,3-dihydro-1
Himiddzaddlina pyrighond- ﬂﬁ@mﬁ@po@ﬁvar&r& Isa(ézehlarto-phe o dd-Atal

lﬂg{l@ -sylf dro- idi in- -5-0 ;rag-cis- 1-

r%l%bge{%%?ﬁ%%?ogyﬁyﬁ}f% qtllz%n& ghloro enyf\)1 e?ggdl darod Hmmo’

|‘f’ﬁC éii“énl(’l}?[ﬂfﬁﬂj}‘@‘ifrf%%hféﬁ“teﬁh%fﬁéﬁ@@%|s -(4-chloro- phenyl) I

(2 -fluoro-benzoyl)-2,3-dihydro-1H midazo [ 1,2- 10 a]pyridin-5-one;

faCisler(3-Chiorbelsfugrocbeniepessifonih)ed, 3= hiss(dscihloed-phenyidk 2y,

1R ydnod-Maidazo [l ,2-4yridin-5-one; rac-Cis-2,3-Bis-(4-chloro-phenyl
)-1- (4-fluoro-2-methyl benzenesulfonyl)-Z,3-dihydr01

E;C{r%hdaqio 21p¥r|d| or;gééstg f]:? C t hIor -phenyl)-1

Lofo-2-met f})gnze esu ony §SEL16 St ‘imidazo[l 2-a]
[

yrld ng-one rac-cis-2,3-Bis- (4- chloro -ph enyl -
ISP BBHEBY )25 Samasts pHarapsi il QfGal]Wﬁéuﬁ sugrsach

mdependcmly selected from -Cland -Br and X is SO,.

Further preferred are compounds wherein Y' and Y* are each independently selected
from -Cl and -Br, X is SO, and R% is aryl which is disubstituted by halogen and CN.,

Further preferred are compounds wherein Y' and Y* are each independently selected

from -Cl and -Br, X is SO, and R’ is aryl which is monosubstituted 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-cis-2,3 -Bis- (4-chloro-phenyl)-1-(2-trifluorom
ethoxy-benzenesulfony1)-2,3-dihydro20 1H-imidazo [,2pyridin-5-one;
rac-cis-2,3-Bis- (4-chloro-phenyl)- 1-isobutyry1-2,3 -dihydro-

WiHsdazepyridin-5 - on e ; PCT/EP2008/53963

2Rx-,3S*-Bis-(4-chloro-phenyl)-1-(2-fluoro-benzenesulfonyl1)-2,3-dihydro
-1Himidazo [1,2-a] pyridin-5-one; 25 rac-cis-2,3-Bis-(4-chloro
)mﬁﬁyﬂ)ﬂ’zymmmm&yﬂﬁg%x@”?}’ﬂ@hwﬂf@ﬂg%?d%[%fz-aipyridin@L
p&(ﬂ%ﬁ'}?ﬂi ne; rac:_ij%ls;%h(l%-%hIoro-benzoyl)-z,3-b|s-(4-chloro-pheny
)-2,3-dihy ro-1H-imidazo 2 &l pyridin-5-one; WO
2008/125487PCT/EP2008/053903 - 9 -
rac-cis-2,3-Bis-(4-chloro-pheny1)-1-(3-trifluoromethoxy-benzenesulfonyl)-
Zfégﬁ'{ﬁy@ge?&f(ﬁ efgﬁd&m%ﬁéai@w igjﬁkfiﬁz@@ﬂ)'bﬁﬂ —imidazo:{al ,2;;1% péri dinle- 1-
ragrsisr2.BeBis (4:ghtoronphenyl)-1,-(341 uoro-benzoyl1)-2,3 -¢ ro- .

H m'dé@o ‘[211% f_ I[?yr%idlfr?%-’%%e}ﬁ%rgqc-%i? ?BPE%@ "-%T%;rb%b%-ﬁh@ﬁy%g'f H-

[2X ;’%93#,1 éwﬁ?féhgﬁfﬂj%f&lélﬂy?:ﬁ&wﬂwmniﬁm imidazo1i,2-a
Jpyridin-5-one;
relc-cls-2itscdeehtobopheny2) lugiordn2 coarhiioy)-2,3-diRygho-dH-imi

dazdh 721 BIPYTHIA®BRONG;.; rac-cis-2,3-Bis-(4-chloro-phenyl)- 1-(2-meth
oxy-benzoyl ) -2,3-dihydro- 1H midazo[ 1,1,210 a [pyridin-5-one; 1
1(2-Ghlororhepnzoyl ",3S5' by.sz(4-chlo,rg-ph eny1)-2,3-dihydro- .
1%-%%%%%?2@5 %@%‘?&%’ns SRR C%SE'-"% ﬁyéfgf ?ﬁ-‘éﬁilgd%%h%hﬁ}i)@ ifine-1-
E S/@’B’ shtaHEESIeNy 1-2,3 ~dihydro- 1 H dmidazo [ 1,2- alpyridin-5-one;

15 rac-ci s- 1 - ( 3-Chlo ro-2-meth yl -benzen esulfonyl )-2,3-bis-

(acchiords pid ey 1 )-chBorditmeing ) H-ino-d,az6ilf i 2> fpyridinzeione; prridine-1 -

sulfonyl]-benzonitrile;

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(2-fl uero-benzenesulfonyi}-2,3-dihydro-1H-

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

rac-cis-2,3-Bis-(4-chloro-phenyl)-1 -(2,4-difluoro-benzenesuifonyl) -2,3-dihvdro-1H-

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

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»~l:>enzoyl)-2,3—bis—(4-clﬂoro~phen}rl) -2,3~dihydro-1H-imidazo[1,2-

alpyridin-5-one;

rac-cis-1 -(2~ChIorombenzenesv.lifonyl) -2,3-bis-{4-chloro-phenyl) ~2,3-dihydro-1H-

imidazo[1,2-alpyridin-5-one;

rac-¢is-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~Bi.s~(4-c11101"0«pheny1) ~1-(I-methyi-1 H-imidazole-4-sulfonyl) -2,3-dihydro-
IH-imidazo{1,2-a]pyridin-5-one ;

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

imidazol1,2-a]pyridin-5-one;



(¥}

rac-cis-2,3-Bis- (4-chloro-phenyl)- 1-(2 -flu oro-benzenesulfonyl)
-2,3-dihydro-6-iodo- 1Himidazo [ 1,2-a] pyridin-5-one;  6-
(4-Acetyl-piperazine- 1-carbonyl)-212*,3S*-bis- (4-chl oro-ph enyl)- 1- (2
wilnrg284eenzenes ulfonyl1)-2,3 -dihydro- 1H-imidazo [ 1 ,2-g}-p)idiRsisieqs
-one 6-(4-Acetyl-piperazine-1 -carbonyl )-;}V,SS‘-bis- (4-ch10 ro-phenyl )
- 1 -(2-fluorobenzenesulfony1)-2,3-dihydro- 1H-imidazo [l 2-a] pyrid
inab-0i0e; Bed e Geiffendt Big-(4sahl 050-Rh 81t 1( 2 flu 1 Heimidas .
-Qﬁg/%e ig_sq!)fon)-& [4?2-morpholirjl‘?-4 -yl25 g?]‘gf(riiétleﬂ;%l)?p%%gggz%gléjmidnléo[]"2
1-c rbonyf] -E%-dihydro - 1H-imidazo 11,2-a Jpyridin-5-one;
rac-c‘i_s-2,3-Bis-§4-chlo ro-ph eny1)- 1 - (2-fl uoro-benzenesulfony1)-6-(mo
ity Sie A EATBBHY 19-rstay ifd-Crdiil ipiaden trresalynidin2. 5-dhectre- 1 H-
LovidN=¢2t  2-aiacidis-2;3+B;
s-(4-chloro-phenyl)-1-(2-fluoro-benzenesulfonyl)-5-oxo-1, 2, 3,
Fretrhysinorimidageldl ghalpyriding:Ssteroonylirmipgsazin-diyd), sihy)-
R A% o
rac-cis-2,3-Bisi(4-thisr8henyl)-1-(2-fluoro-benzenesul
fony1)-644-(2-morpholin-4-ylethyp-piperazine-1 -carbonyl]-2,3 -dih
yar 8- imi'ddoet 2.2 vafsyridipesess e rhc2eisti: 34Bciy (b gilenst phdndihvdro-
yvh-(Zthiorp-benzeanesubfen yl )-6-[4-(3 -ethanesulfonyl-
propyl)-piperazine- 1-carbonyl]2,3-dihydro-1 H-imidazo[
a2-alpyridis 3-8 raC IS AR 1BIS-{AGh. 9!%—&[;90%%&%@5%8:95%%%},0_

Ifonyl )-6-(4-methyl-piperazin el -carbonyl)-2,3-
T é“zl%‘f)fﬁa%p‘s}TPa’m- Sohento
rac-cis-2,3-Bis-(4-chloro-phenyl)-6-(4-ethanesulfonyl-piperazine-I-carbony
1113 Alore-hidhrandaurengaRIaddibipc G-biki¢4-chioro-phenyl)-2,3-dihydro-
irhidazaht 2 1adpyfigtindronenéac-cis -2,3 -B is -(4-chloro-phenyl)- 1 -(2-fl
uoro-b enzenesulfonyl)-5-oxo- 1,2 ,3,5-tetrahydro - im id azo[ 1 ,2-a]pyri
dinei6-carbexyl e:asid Metul astar,, 3¢ cixR,3Bisbshioropheny! ¢
?n% a2-f|£1107r9- en _etlgsulfpnyl)- -0 N _ _
%0-17273, 5-ietPaHydtoI8Afdazo[1,2-a]pyridine-6-carboxylic acid
methylamide; 6-(4-Acetyl-piperazine- 1
IReboRy Peisiortasnhisi-tHitieguaehyiiony))-2,3-dihydro-1 H-imidazo[ 1,2-
a(Zyiiapnobenzenesulfonyl)-2,3-dihydro-1H-imidazo[1,2-]pyridin-5-one;
rac-3-[cis-2,3-Bis-(4-chloro-pheny1)-6-(morpholine-4-carbony1)-5-oxo-2,3-
dihydro-5H; imic Laralpyridipe-l-sulfonyll- benzoig aci thyl ester;
Al ;,f‘;is S g'_g_jﬁélﬁéy{;myybemenesu&onyﬁ-Eﬂ,idpgy Steriy.
YBRAHL2 G BRBRER 2119 0x0-ethyp-piperazine- 1 - carbony11-5-0
x0-2,3-dihydro-5H-imidazo [1,2-a]pyridine- 1 -sulfonyl 1-benzoic acid
eyl eStérh pae-3-eiere; BeBisnEdhitopb-phichid)-6-(kmethlybpineraziteydro-
lrreananyh)5.0xaidis-diydro-5H-imidazo[1,2-a]pyridine-1
-sulfonyll-benzoic acid methyl ester ;
rac—cis~1—(4»Chloro—2-fluoro-benzenesu.ifonyl)«2,3—bis_(4~ch%oro—phenyl)-2,3mdihydro-

tH-imidazo{1,2-a}pyridin-5-one;

rac—cis—Z,S—Bis~(4—chioro~phenyl)— I -(3,4—diﬁuoro—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- oH-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-alpyridin-5-one;



25 rac-3-[cis-6-(4-Acetyl-piperazine- 1-carbon y1)-2,3-b )
is-(4-chloro-phenyl)-5-0x0-2,3- dihydro-5H-imidazo[ 1,2-a]pyridine-1
-sulfonylkbenzoic acid methyl ester ; WO

W20B8#1254387PCT/EP2008/053903 - 1 - rac-3- PCT/EP2008/053903
|cis-2,3-Bis-(4-chloro-pheny1)-6-(4-ethangsulfonyl-piperazine-1 -carbonyl)
-5-0x02,3-dihydro-5H-imidazo | ,2-a] pyridine- | -sul fonyl | -benzoic acid
methid-esteiChiace 3t eisr2s3Bisy(4-Thlore A BRYE1) 6147 (23imidagel- -

-piperazin e-. carbanyl | -5-0xo-2,3-dihydro-5H -imidazol 1,2-a ]
gﬁ%%ﬁ%%’bgﬁ ﬁ%ﬁ%ﬁgﬁeﬁoic acid 5 methyl ester; 3-{
212*,3S*)Bis-(4-chloro-pheny1)-6- f4- (2-morpholin-4-y1-2-oxo-eth
yij-pip r%“z%.%f:f’"‘"fz et “I‘fl-"é“-eé‘"jé?i“,ﬁ‘iﬁiﬁWFS?@Fﬂiﬁﬁ&%&o—’?[i:é’-}éidm“1H‘
pyridinet 1. 2syifpnyirtsbenzonitrile; ra c-3- [ cis-2,3-Bis- (4-chloro-ph enyl
)-6-(morph oline-4-carbonyl )-5-oxo0-2,3-dilaydro-5 H - imidazo 11,2-a]
5 pytidineg;3lpaul4anydd Pemzonitries dtac-3alfonyl)-2,3-dihydre-1-imidazo| 1,2-

(aq-k‘;ﬁ cne_rsylc-)%iGQerazine-l-carbonyl) -cis-2,3 -bis- (4-chi oro-ph

eny1)-5-oxo-2,3 - dihydro-5H-imidazo 1,2-a
ipyridine-(l—s Ifonyll-benzonitrile; rac-3-{cis-2,3-Bis- _

(&-%H%Ild-[plh 9533%?8?(‘53 goagtonyl)-2,3-bis-(4-chloro-phenyl}-2,3-dihydro-1H-
(8;Big=triflieropprigpiohyhepiperazine-carbonyl ] -2,3-dihydro-5H-imidazo |
1,2-a ] pyridine-1 -sulfonyl1-benzonitril e;  3-12R* 3S*-Bis-

(4-chilonos piieny 1L B-{eprehaline4-aakenyhySy0x0-R Brdivdrer i idazo 1,2-

0 1%1%&12_0_[0%,2_-:1] pyridine- | -sulfonyl J -benzonitrile; 3-

U1ORY ?*—%ls-fﬂ-chloro-ph eny1)-6-
(morpholine-4-carbony1)-5-oxo0-2,3-dihydro-5Himidazo 11,2-a] pyridine-1
I3iStiyn by orfnr BuR -8 2e I e gD, 2. biis-(4-chioro-phenyl)-2,3-dihydro-
(4-ehiodezphe Py )p6:{3id-thisneth oxy-phenyl) -2,3-dihydro- Him idazo
1,2-alpyridin-5-one; 20 rac-cis- 1-Acetyl-2,3 -bis-(4-chloro-phenyl) 1H
rupigazo3l &:2+al pysdinsR:ane.: 1 84 4rmethanssulforylRhenyk: 2yB-diYe S o

IH-imidazo!|1,2-a]pvridin-3-one;

15 rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(5-fluoro-2-methyl-benzenesulfonyl)-2,3-dihydro-

|H-imidazo{1,2-a)pvridin-5-one;

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

alpyridin-5-one;

rac-cis-2,3-Bis-{4-chloro-phenyl)-1-(2-trifluorom ethoxy-benzenesuifonyl)-2,3-dihydro-

20 1H-imidazo[1,2-a}pyridin-5-one;

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

one

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

mmidazo|1,2-a]pyridin-5-one;

25 rac-cis-2,3-Bis-(4-chloro-phenyl)-1-cyclopropanesulfonyl-2,3-dihydro- 1 H-imidazo[1,2-

alpyridin-5-one;

rac-c1s-1-{3-Chloro-benzoyl)-2,3-bis-(4-chloro-phenyl}-2,3-dihydre-1H-imidazo [ 1,2-

alpyridin-5-ong;



it

b2
i

rac-cis- 1-Acetyl -2,3 -bis-(4-chloro-phenyl) 1H-imidazof 1,2-a]
pyridin-5-one; 6-(3-methanesulfonyl-pheny1)-2,3-dihydrO- rac-cis- |
-Acetyl -6- ( 1 -benzyl -1 H-pyra zol -4-y1)-2,3 -bis- (4 -chlo ro-ph enyl)

w23 3adilydre25 1H-imidazo [ 1,2-a]pyridin-5-one;
rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(2-fluoro-benzenesulfony 15 8" (STAIRH153903

nesulfonylpheny1)-2,3-dihydro-IH-imidazo 1,2-a Ipyridin-5 -one; WO

2@&8&1@5@8&5’ Ll 9 | 207 rac- c(ljslz 3 is-(4- chloro phenyl
-flugr er% ne%%%%?{é}l?% E()ga £L%E]y(f f))r%p%r?? NS SRR Y C)thdfO"
’mlgf‘zﬁ ﬁinﬂ?ﬁl SsRgne:

|m| azo
rac-3-icis-2,3- BIS -(4-chloro-pheny1)-6-morpholin-4-ylmethy1-5-ox0-2,3-dih

ytfto- %ﬁ%ﬁlé‘é&@r@@@@mﬁéléﬂﬂfhﬂyﬁ»—b@rrwnlmlﬁdsagﬁsomg;gm(@am -
-AbetyBmiperazin-1 -ylmethyl ) -2,3 -bis- (4-chl oro -phenyl) -5-0x0-2,3-
dihydro-5H-imidazoil,2-alpyridine-1 -sulfonyli-benzonitrile and rac-3-

e st e o111

| ine- 1 ?i onyll -benzoi
amour?Tf" thedt TR vstBprevent, alleviate or amellorate 10 symptoms of
disease or prolong the survival of the subject being treated. "Halogen"

éafis fidovine fcHibrineslsromine brriodines fdetera BLAMyARSANE AR LT -
selectadfropnd, 0 and S. "IC50" refers to the concentration of a particular
compound required to |nh|b|t 50% of a specific measured activity. IC50

r s,described ubse uentl
Q@MR? WBEU{QQE %‘i% ﬂy%sf 9 methoky— enzoyl)- 1§1‘yd1‘ow 1H-imidazo[1,2-

alpyridin-5-one;

1 —(2—Chloro~benzoyl)—21«3"",38"‘ -bis—(4-ch[oro—phenyl)—Z,S—dihydro— I H-imidazo!1,2-
ajpyridin-5-one; |

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

rac-cis-1 ~(3—Ch}oro-2~methy?~benzen€sulf0nyl 3-2,3-bis- (4-chloro-phenyl)-2,3-dihydro-
1H-imidazo[1,2-alpyridin-5-one:

rac-cis-2 3~Bis—(4—ch§oro—phenyl}~ i —(2—ﬂuoro-benzenesulfonyl) -2,3-dihvdro-6-iodo-1F1-

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

6-(4-Acetyl-piperazine-1 —car’bonyl)—2R’*‘,3S*~bis-(4—chloro—pheny£)- [-(2-fluoro-

benzenesulfonyl)-2,3-dihydro-1H-imidazo [1,2-a]pyridin-5-one

6-(4-Acetyl-piperazine-| -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- benzenesuifon);l) 6-14-(2-morpholin-4-yl-

2-oxo-ethyl)-piperazine-1 - -carbonyl]-2,3-dihydro-11- 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|[ ,2-alpyridin-5-one;
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"Alkyl" denotes a straight-chained or branched saturated aliphatic
hydrocarbon. "Cycloalkyr means a non-aromatic, partially or completely
saturated monovalent cyclic hydrocarbon radical containing 3 to 8 atoms.
Preferred examples of cycloalkyl groupg)are cyclopropyl cyclobutyl, and

lop L Iyl roup note G15C6 a lude
an}lgt ﬁ%téflw g%g% & Z){)p}%p ? EL@ Iﬂ]ioguty pentsf/[eiL ﬁ?n?(/))l_%c" L2
St%rﬁkﬁd@énéﬂaﬁyﬂo%v@}pmg—ﬁmmmmm -dne:pbe

ngrtﬁgg;@;aﬁyoggl&%gllkyl "Alkoxy" denotes -0-alkyl. "Lower alkoxy" denotes
O-lower alkyl. - 13 - "Aryl" means a monovalent, monocyclic or bicyclic,

arom arboc clic hydrocarbon r dlcal preferabl a 6-10 member
SR e AR e A

eﬁh@)ﬁp‘lp%ﬁhmyl dmfydm@m]dmdyih§dﬂdatarmx&bm[eams]pprar@nﬁa®§e,
heterocyclic ring system containing up to two rings. Preferred heteroaryl

rA S 3”@'1@%%5?5 %ﬁ'&h‘ Enit%gl m&m%ﬂz&@éhﬂ@% -6 Xn@ﬁltzoriesulfonyl-

pyridinyl, pyrazinyl, oxazolyl, thiaxolyl, quinolinyl, pyri imi
pw@ewmid 1pethensdbe. efcﬁlfyldéﬁﬁéieﬁ@&}%%h%ﬁhﬁ@ﬁi@y&@m

should be understood that one ring may be aryl while the other is
1d&e&@@m%@@bﬁﬂblﬁe}m@@lﬂpﬁm&d@dﬁ%ﬁd%&ﬂ@i@ﬁyiﬂ@lﬂr@ﬁé‘l@ﬂ -piperazine-

; means Ell)sijbsé' ut 900 ?%%’asnﬁ j % mbered mono- or bicyclic,
aromatic ornon- roma ontwherein 1'f6 3 carbon atoms are

replaced by a 15 hetero atom selected from nitrogen,oxygen or sulfur
ragt6i ExanpléseraddpyrtoldifZemnpyH StihBrptazpisetidmplnyl)-1-(2-
nmemRhalindsyadithe dike, vHstere. %ﬁﬁhﬁﬁ@%ﬁﬁ%ﬁ?ﬂ% Sglected from

N, O0and S. 90 The compounds of formula | as well as their salts have at

least qne.asy tric carbo nd therefore resent a
B T B AETBA S SOG4 e UG St Lo irahydiro-
msdlma[d,Byakﬁmvdmse@aaabmymeihmﬁs,eéngl,e@miomatography. The

invention includes all stereocisomers. 25 Formulations of the present

ray\em@ Rcluderipseruiahle foraral, nasakdapicah (HAuding Buseale n yaro-

and su Ilngual), rectal, vaginal and/or parenteral administration. The
IR AT tERINTAY eetveitit i e plasehtE@midmit dosage form and may

be prepared by any methods well known in the art of pharmacy. The
6qm@mﬁt}®iﬁpﬂmiiﬂitgne dietnvhichscziR hEseombinechwith sheariies Tiatarab-
rod [ 1? rm will yar ending upon the host
EI%%C reate e?gi we t?lei%a |\‘Ic¥u Z‘:[)%D’T'l?ﬁéldgnm%tratlon The
amount of actlve mgéedlent which can be combined with a carrier material

ragy blstuee Biirgresaghemrthormgeisring-pearammcuntofaitcimulze-SH-
irhieaENpPL0s Whish prodiessa thrsaReutic effeqh,Fenerally, out of one

hundred percent,
rac-3-{cis-2,3-Bis-(4-chloro-phenyl)-6-[4-(2-morpholin-4-yl-2-oxo-ethyl)-piperazine-1-
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-methyl-piperazine- [ -carbonyl)-5-0x0-2,3-
dihydro-5H-imidazo[ 1,2-a}pyridine-1-sulfonyl }-benzoic acid methyl ester ;

rac-3-{cis-6-(4-Acetyl-piperazine-i-carbonyl}-2,3-bis-(4-chloro-phenyl)-5-0x0-2,3-
dihydro-5H-imidazo[1,2-a]pyridine-1-sulfonyl]-benzoic acid methyl ester ;



e
i

L)

WO 2008/125487PCT/EP2008/053903 - 14 - this amount will range from
about 1 percent to about ninety-nine percent of active ingredient,
preferably from about 5 percent to about 70 percent, most preferably from

Ve oetrsiopercent to about 30 percent. 5 Methods of preparingpgnﬁigz 08/053903
formulations or compositions include the step of bringing into association ™

a compound of the present invention with,I the carrier and, optionally, one
orsmer&aez;eslsﬁryz;hag_[@gqugm}n ge@egglmgp lf r Hlatio_ns. are prepared

by yﬁraiﬁg)};mgl_ﬁ[jg&r}t@aﬁg %&nging into _assoﬁla%(’){g a %lr?ﬁzfj%euerllcf %ﬁBﬁ{@ "m0X0-
présent inventio with fiquid, tAMmErS ot kRN Hivibt Sisligi 6andtrd, oter ;

both, and then, if necessary, sha in% the product. Formulations of the

ifventor suitabie! for papaismilsteation manjdsadh the-form ofisapsiies.
cahety]sachets), pilshtablets;-lazengss (using-aiflavored:bagis, usually .,
%@[gﬁeeﬁpg acacia or tragacanth), powders, granules, or as'a solution or

a suspension in an 15 aqueous or non-aqueous liquid, or as an

il-in; [.or. water-in-oil Jiquid emulsion, or as an elixir or syrup, or as
?aé%%?&ﬁf&‘ Qﬁ%@é’ﬁﬂa& ESUEH 44 garatinhabia dhyterinor dutroseeanth- 1 -
éﬂ:@@@)’%nﬁ@?ﬂa%iﬁbbmwa’éﬁémahddheﬂKﬁ}}&ﬁﬁh&?@’@f@ﬂ}g}%enzonitrile;
predetermined amount of a compound of the present invention as an
active ingrsglisht, Acompaund of hepresentiovention mavsalso e, 0 oo
e e

acceptable ester” refers to a conventio "esterified compound of

ffor_ L}L?é.([}l_ vin}? a carboxyl group, which esters retain the biological

effectivéness s él’@?ﬁ?&ﬁ"e?ﬁ ESBIRY Jceimpoubid etoemutdicand-arexo-2,3-

dibadent ivimodginoth e eryamisim)-tosth e aorraspepgingactive carboxylic

acid. Information concerning esters and the use of esters for the delivery

ofcphacinaceatical compownds,is.available.in Designof Prodrugs. . .

e S S o

Pharmaceutica Bos’age ormé’ rg&?D?LiJ@’ B‘é‘lﬂf’él‘V%@@f@’Hﬂ’%@fﬁE@ﬂ@QQS)

%t Eﬁ*]j 8-109; K ogsgaard-Larsen, et. al., Textbook of Drug Design and
EelopmEHT (6] QLorBoE)YAr Hp IBREPInC- WA bonyl)-5-0x0-2,3-dihydro-51-

200810 P5287PCT/EP 2R0BI058903: - khtrilcPharmaceutically acceptable

salt" refers to conventional acid-addition salts or base-addition salts that

petizin e Biologiaabaligpineness.aoc piaRerics ot e componndsyof fhe.
iggﬁgghlﬁygptlg&%g_ are forme from suitable non-t xm_organi_c_

inorganic acité or organic SMHorgXAeBdSes. Sample acid-addition salts
include those derived from inorganic acids such as hydrochloric acid,

"Ry arbBrowtie acitr iyt oiblato aekan sl Actty sbifamit acit), PROSPROFS | -
Iaeithan &, hitficyaidich- 3nachéhose derived from organic acids such as
p-toluenesulfonic acid, salicylic acid, methanesulfonic acid, oxalic acid,

rstcainiciaeiol- eitris; acid malic,acid, lagtic agidy fuma 'Cafﬁx and the like.
l%@m@}gz%ﬁ%-_a?djtign salts inéﬁ%ﬂyt os'(gl e?ivéag(??%{r%)rgfr% \SRitir>>-dibydro-
potassium, goditim 'and; fiternary

rac-cis-1-Acetyl-2,3 —bis—(4—chloro-phenyl) -6w(3—metbanesulf0ny§-phenyl)~2,3—dihydro—
1H-imidazo!1,2-alpyridin-5-one;

rac-cis-1-Acetyl-6-(1-benzyl- 1.H-pyra.zo]—4—}?1)—2,3—bis—(ll‘—chlorc)wphenyl)—2,3wdihydr0-
1H-1midazo[1,2-a]pyridin-5-one;

rac—cis—2,3—Bis—(4—chloro~phenyi) -1-(2-11 uore-benzenesulfonyl)-6- {3~methanesulfon}fl -

phenyl}-2,3-dihydro-1H-imidazo| i,2-a|pyridin-5-one;
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10 ammonium hydroxides, such as for example, tetramethylammonium

hydroxide. Chemical modification of a pharmaceutical compound (i.e.

drug) into a salt is a technique well known to pharmaceutical chemists to
Visbta/ 1ag*dved physical and chemical stability, hygroscopicipy;flewsabilityoqs

and. solubility of compounds. See, e.g., H,Ansel et. al., Pharmaceutical

Dosa.ge Forms and Drug Delivery Systems (6th Ed. 1995) at 15 pp. 196

and-1i456-BIST4" Mrmmmmauw&ﬁm@t@ﬁl%e&léﬁ?ﬁr pflaa{mre ttbf?aé%enyr

r inient, etc.,.means pharmacologically acceptable

an%%g&%@tgrﬁﬁllﬁ ng%r)ré%ﬁx% té}p MedéTUbj_é)ct to which the particular

comg) mrEtgred 20 In the specification where indicated the

varlou group PIIBEAt D By T ok rpherbrabiyl-1-gveubstidifsmte -5 H-

|ﬁdeben|de%ﬂmeﬂémed fndfthig-braupnéoeisisting of lower alkyl,

lower-alkenyl, lower-alkynyl, dioxo-lower-alkylene (forming e.g. a

penzadio £ graup)i hajogerm hyginxh O, CE3. Netdo N bhoIger-alisr.s.

Iggl%/]%r ){ )%,}gm e rt]);o i arngf\{/ ; %2 Iower alkoxy

thio-lower-alkory, %RN “alkytst onyISU i ”fgﬁr%‘?dalkylcarbonyl

Iow lalkylcarbon loxy, lower-alkoxycarbonyl, lower-alkyl-carbonyl-NH,

olfwer-Alkyl i PoaRhERAloR tawer A ve Hrborizdbwer alkasine -1 -
@a]rﬂwxy-t?@wemalk@@/ carbamoyl-lower-alkoxy, hydroxy-lower- alkoxy,
NFL-lower-alkory, N(H, lower-alkyl)-lower-alkory, N(lower-alky1)2-lower-

30falkoxyshenzyloxylQWeralkaxy dieR er@&ﬁle'%"i%?éht/ Ia?sz‘?z'tlcll%)tle ;g neliorate

m|n I%léh:} ?Icaggl IOW?{iI alk Iwhlch ﬁqlonally be substituted with

en hydroxy, NH., £E [BRatsig Bl Bﬂk&}&}?ﬁql‘iﬁr‘eferred

substltuents for the aryl, heteroaryl and heterocycle rings are halogen,
lower alkoxy, lower alkyl, carboxy, carboxy lower alkory and CN
Compouhdeof diie ptesantlinentionas exemplified advantageously show
1050s from 35 about 0.0501.1M to about 10 p.M. - 16 - The compounds
of the present invention are useful in the treatment or control of cell

lt,l(];le(ra%ve disorders, in art cuﬁé‘f)ncologlcal disorders. These
compodn and ForMuEBhE olstalrinyg Xald ¥hfpounds may be useful in
the treatment or control of 5 solid tumors, such as, for example, breast,
colon, lung and prostate tumors. A therapeutically effective amount of a

empotind o accardantandthdhis e nioR RS AR-8MRUNL Of hibir :)O“? ofa

tiye to pr vent aIIe iate or ameliorat mptoms o
%%%ggg%?%qg?oncgﬁ Itjﬁ)g s}t/ﬁﬁ\ga of tﬂﬁe@hs‘?ﬁbject"b(é’n%gatrea‘tge%C é%‘?ﬁﬁh%ﬁ?ﬁﬁm iy,

“Alkyl” denotes a straight-chained or branched saturated 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, propyi,
isopropyl, butyl, t-butyl, 2-butyl, pentyl, hexyl, and the like. Generally, lower alkyl is
preferably C;-Cy alkyl, and more preferably C;-Cs alkyl,

“Alkoxy” denotes -O-alkyl. “Lower alkoxy” denotes —O-lower alkyl.
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10 of a therapeutically effective amount is within the skill in the art. 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 yll be adjusted to the individual
JeArements I%Qez%%%l g{tlr%mr%ccac?ec (%1*5 G %!c ok E}gga%%e%ltbco clic hydrocarbon
co pounc?(gssl belng administere : he foute of adminietration. the contition

rivdiend wecltenhlas: el las b paaientdising drevted: | ﬁ@‘ﬁgpdl piyltheupsaclude,
oot grabQrpareRteraliRdmIniSiREoN ftglgg'%@ s 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. 20 The daily

“tinsageretinvbeuadminisiared asiasingle dosesoL it divaath80ses itderrings.
enteral administration, it m e given as continuous infusion, Th
] T Eon B100 B UUr A oL e Sl e B ARG
ratielast meiinydopypoungl of fernivlatlizeedlphaimdcsiticatin atceptabiiézole and
«Salt.or gster thereof, and a 25 pharmaceutically acceptable carrier or
excipient. The compounds of the present invention can be prepared
according to the following Scheme 1. As shown in Scheme 1, the rac-
cis-2,3-bis-substituted phenyl-2,8-dihydro-3H- idazoll.,2-a}pyridin-5-one
icoke {3desynthesizae-tyyeaction Ht bicyclic it should be understood that one ring

4-trialkylsilyloxydihydro-pyran-2,6-djone (2).in acetic acid at 90C. )
Hh%%’el??;éﬁmf&%?ﬂ%}kﬁa%?%%mlgﬁfeaﬁl BIHGHRS SIS Rt Re T yed.
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

“PRESYLZE-ainuero-3Eundaze L, Z-RIRWIAIR:g-91s {6) SR DEORIBINE DY cyelic,

reaction with sulfonyl halides or acid halides, respectively in an a.protic
AESRAH SURPP A Pt PAN RYOIRFAIP PRHE) SFFré denterdtanringaritepaplaced by a
hétb@hl g@ﬂiﬁ@m&pﬁlﬁ&gxm%a?,@ﬁ%gggﬁ%mh f l?ﬁgxﬁ@m&tyneflmﬁi&mﬁdm-
catalyst such as N-,N-dimethylaminopyridine. The following
A prE s r@maﬁw&i&ﬁw}a 1BB1e b RedrdnbS the Available

Chemicals Directory.

“Hetero atom™ means an atom selected from N, O and S.

The compounds of formula I as well as their salts have at least one asymmetric carbon
atom and therefore may be present as racemic mixtures or different stereoisomers. The
various isomers can be isolated by known separation methods, e.g., chromatography. The

invention includes all stereoisomers.

Formulations of the present invention include those suitable for oral, nasal, topical
{including buccal and subiingual), 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 compound

which produces a therapeutic effect. Generally, out of one hundred percent,
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WO 2008/125487 PCT/EP2008/053903 - 19 -
MOLSTRUCTUREMDLNUMBERSYSTEMATIC NAME  1,2-BI 5(4-
MECDO05150371ICHLOROPHENYL)ETHANEDIAMI NE 1,2-B15(2- |

WRIBEHI08654173HYDROXYPHENYL)ETHYLENED1 AMINEPCT/EP2008/053903

- 14 -

this amount will range from about 1 percent to about ninety-nine percent of active
mgredient, preferably from about 5 percent to about 70 percent, most preferably from

about 10 percent to about 30 percent.

Methods of preparing these formulations or compositions include the step of bringing
into association a compound of the present invention with the carrier and, optionally,
one or more accessory ingredients, In general, the formulations are prepared by
uniformly and intimately bringing into association a compound of the present invention

with liquid carriers, or finely divided solid carriers, or both, and then, if necessary,

‘shaping the product.

Formulations of the invention suitable for oral administration may be in the form of
capsules, cachets, sachets, pills, tablets, lozenges (using a flavored basis, usuaily sucrose
and acacia or tragacanth), powders, granules, or as a solution or a suspension in an
aqueous or non-aqueous liquid, or as an oil-in-water or water-in-oii liquid emulsion, or
as an elixir or syrup, or as pastilles (using an inert base, such as gelatin and glycerin, or
sucrose and acacia) and/or as mouth washes and the like, each containing a
predetermined amount of a compeund of the present invention as an active ingredient.
A compound of the present invention may also be administered as a bolus, electuary or

paste.

“Pharmaceutically acceptable ester” refers 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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1,2-815(2- MECD06654409 NAPHTHYL)ETHYLENEDIAMINE 1,2-BIS(P-
MECDO06658956 TOLYL)ETHYLENED1AMINE 1,2-B15(4-
MECDO06658957IFLUOROPHENYL)ETHYLENEDIA MINE | H

WOLRIY B D-BIS(2,4,6- PCT/EP2Z008/053903

MECD06797063TRIMETHYLPHENYL)EEHYLENE DIAMINE
(1S,25)-1,2-BIS(2,4,6- MFOD06797064TRIMETHYLPHENYL)ETHYLENE
DRAIVITNE S8}y D Ol MEC DIS4 60 LOIME T XY PRENN) 51l R-or base-

RIGMINQEL HANE@in the biclogical effectiveness and properties of the compounds of
the present invention and are formed from suitable non-toxic organic or inorganic acids
or organic or inorganic bases. Sample acid-addition salts include those derived from
morganic acids such as hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric
acid, sulfamic acid, phosphoric acid and nitric acid, and those derived from organic acids
such as p-toluenesulfonic acid, salicylic acid, methanesulfonic acid, oxalic acid, succinic
acid, citric acid, malic acid, lactic acid, fumaric acid, and the like. Sample base-addition
salts include those derived from ammonium, potassivm, sodium and, quaternary
ammonium hydroxides, such as for example, tetramethylammonium hyvdroxide.
Chemical modification of a pharmaceutical compound (i.e. drug) into a saltisa
technique well known to pharmaceutical chemists to obfain improved physical and
chemical stability, hygroscopicity, flowability and solubility of compounds. See, e.g., H.
Ansel et. al., Pharmaceutical Dosage Forms and Drug Delivery Systems (6th Ed. 1995) at
pp. 196 and 1456-1457,

“Pharmaceutically acceptable,” such as pharmaceutically acceptable carrier, excipient,
etc., means pharmacologically acceptable and substantially non-toxic to the subject to

which the particular compound is administered.

In the specification where indicated the various groups may be substituted by 1-5 or,
preferably, 1-3 substituents independently selected from the group consisting of lower
alkyl, lower-alkenyl, lower-alkynyl, dioxo-lower-alkylene (forming e..g, a benzodioxyl
group), halogen, hydroxy, CN, CFs, NH;, N(H, lower-alkyl), N{lower-alkyi),,
aminocarbonyl, carboxy, NOy, lower-alkoxy, thio-lower-alkoxy, lower-alkylsufonyl,
aminosulfonyl, lower-alkylcarbonyl, lower-alkylcarbonyloxy, lower-alkoxycarbonyl,
lower-atkyl-carbonyl-NH, fltoro-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-suifonyi 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 1C50s from
about 0.050 uM to about 10 pM.
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(1R,2R)-1,2-D1(41- MECDO08460192METHOXYPHENYLT1,2-
DIAMINOETHANE More than 100 sulfonyl chlorides _of formulq (7) are
commercially available from 5 suppliers such as Aldrich Chemical

WOoWHBaA§4aNhc. (Milwaukee, WI), Lancaster Synthesis Ltd. (Laneasbii@e/nssoos

UK), TCI America (Portland, OR), and M%brldge 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

ik Chemical Abstr
T S R

R S P TN Sp R RAHU S SR EFIbANEr Pt ARhercee Potadend

ame
@R@Mamﬂl@@Fﬁ@ilaenszgsfedsmmpyhnhkmde%ldmh IGhgmical:emPaYnirol of

InglidMiaukeen\W ?oﬁe%k]ilﬁaf %Fé‘%@@%&%ﬁ liapyLahioride Aldrich
Chemical Company, Inc., Milwaukee, W _
2-Chloro-6-methylbenzene-sulfonyl chlorlde Lancaster Synthesis Ltd.,

Lancashire, UK
A therapeutically effective amount of a compound in accordance with this invention

means an amount of compound that is effective to prevent, alleviate or ameliorate
symptoms of disease or prolong the survival of the subject being treated. Determination

of a therapeutically effective amount is within the skill in the art.

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 m g 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



2-Chforo-benzene-sulfonyl chloride Aldrich Chemical Company, Ipc.,
Milwaukee, WI 2-Mesitylene-sulfonyl chloride Lancaster .SyntheS|s_ Ltd.,
Lancashire, UK 3-Chloro-2-methylbenzene-sulfonyl chlqude Maybndge

Wiz oTeniziget, Cornwall, UK 3-No-benzene-sulfqn_yl chloride Ah"é'ﬁ'ﬁmoos 1053903
Chemical Company, Inc., Milwaukee, WI %E’yrldlnesulfonyl chloride
hydrochloride Combi-Blocks, LLC, San Diego, CA _
4-Methory-2,3,6-trimethyl-benzene-sulfonyl chlc_)rlde Lanc.aster Synthgsls

K 8-Qumohnezsulfonyl chloride Maybridge plc,

4 hrs N _ MRV
25% '

base, solvent
8

O
LGMX\RQ T -
-
%

4 5 6
As shown in Scheme 1, the rac- cis-2,3-bis-substituted phenyt-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-Butyldimethylsilyl oxy-
dilrydro-pyran-2,6-dione (2) is preferred; it is possible to use acetyl-dikydro-pyran-2.6-
dione for the ring forming reaction. The sulfonamide and amide derivatives of ¢is-2,3-
bis-substituted phenyl—2,8-d.1'hydm—E’»H—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.



00 0 _OH SS ON" 00 87 Scheme 2 WO

20081125487PCT/EP2008/053903 - 21 - [00101For example, sulfonyl

chlorides of formula (7) can be made from a sulfonic acid of formula (8) as
WENI A348Cheme 2. The chlorination of a benzenesulfonic agiordfFarR0kIs03

(8) can be accomplished conveniently hy greating it with a chlorinating

agent 5 such as thionyl chloride or phosphorus oxychloride or phosphorus

f

N,N=8imgthylformamide, at
ing opithedenctivity of

entadhlosdainTiheoption

al addlitionalgrasenc

e of a gatalytic sBmeumiEof

a temperature betw

cen about 0 degrees and

the chlofifeting-agént.
DIPHENYLETHYLENEDIAMINE

(1R, 2R)-{+}-1 2

MFCD
CDO008B2769 DIPHENYLETHYLENE DIAMINE
MESO-1,2- -
MF !
CD00274328 DIPHENYLETHYLENEDIAMINE
f)1,2-
MFCDO0709169 (),
DIPHENYLETHYLENEDIAMINE
1,2-BIS(4-
MFCD00989104 | BROMOPHENYL)ETHANEDIAM|
NE
1,2-BIS(4-
MFCDO03413001 | METHYLPHENYL)ETHANEDIAM!
I NE
1,2-BIS(2-, 4-
MFCD05150369 | DICHLOROPHENYL)ETHANEDIA
, MINE
® MFCDO5150370 1. 2BIS(T

NAPHTHYL ) ETHYLENEDIAMINE
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Scheme 3 Sulfonyl chlorides of formula (7) can be made by electrophilic

aromatic substitution of an aromatic compound of formula (1Q) as shownl

in Scheme 3. As is known to one of average skill in the art, this process is
Veitapla fosthe preparation of arylsulfonyl chlorides 15 with pitigay, .. 1053903

substitution patterns, such as for example yhere there is an ortho/para

directing substituent ortho or para to the site of IlntI’OdUCtIOI‘I of the sulfonyl

group. IDESTEAPHIPDRE CONVENTEMHY FRTIEERUL by treating-the, aromeajice—

compound of formula (10) with chlorosulfonic acidinthe absence of
mbdure-at-a-temperature.hetween. about 70

S l h TTITATUTC ™ AR R o4 |
egree s/dhd about 100 degrees. 20 117 Scheme 4 Sulfonyglshlorides
fformula (7) can also be madé&'fret eilines of TOrARD PHENY )& BBANEDIAMI

liazatization/sulfonylation react|on sequence asishown in Schiéne 6. The

Atiol ction is convemently carried outE by treatln th g iline of
o@éﬂ.@@n acid WO 2008:2k487; PCDERZORS é%HYLENEDI

Nl N, ! AMINE

OOQ

—hﬁ

HN B, i

MFCD06654409 1,2-BIS(2-

QQ CD NAPHTHYL)ETHYLENEDIAMINE

TOLYLIETHYLENEDIAMINE

H.C.
) N,
O O MFCD06658956 | 1,2-BIS(P-

17 S—

F
O NH | [ 1,2-BIS(4-
O ! MrFCDO06658957 |FLUOROPHENYL)ETHYLENEDM
! | MINE
F |

4 — ]

i (1R,2R)-1,2-BIS(2.4,6-
TRIMETHYLPHENYL)ETHYLENE
DIAMINE

(1S,28)-1,2-B1S(2,4,6-
| TRIMETHYLPHENYL)ETHYLENE
DIAMINE

(S S) 1,2- Dl(4'
METHOXYPHENYL)-1,2-
DIAMINOETHANE

o O Sen (1R,2R)-1,2-DI(4"
| MFCD08460192 | METHOXYPHENYL)1.2-

DIAMINOETHANE

More than 100 sulfonyl chlorides of formula (7) are commercially available from
suppliers such as Aldrich Chemical Company, Inc. (Milwaukee, WI}, Lancaster Synthesis
Lid. (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).



addition salt thereof (such as the hydrochloride salt) in aqueous solution in

the presence of a mineral acid such as hydrochloric acid or sulfuric acid

with an alkali metal nitrite salt such as sodium nitrite at a temperature less
WEhaHH P eégrees, preferably around 0 degrees. The diazoniuR{ S&iP2008/033903
obtained in this way can be converted diggctly to the sulfonyl chloride 5
using a variety of reagents and conditions which are known in the field of
drgamic synthesis. Examples of suitable reagentEdnclude sulfur dioxide
and copper(l) chloride or copper(ll) chloride in acetic acid/water, or thionyl

qhiosideTand copper(l) EiNpride or copper(inTehiorge i Watgh, Aperding to
the procedure of P. J. Hogan (11S 6,531,605). For example, the

1N A oan

adfonylationreaction-can-be-carriet-out-by ﬁﬁﬁ%@g &?}ee %?égltiﬁgﬁ?ﬁ?_wmm
diazotlumsalin prepantd:as désardbed above, 1o a mixture o Sulfir > e

dioxide and copper(ll) chloride in a suitabge}iﬁéﬁl%ﬁ?ew,lsuch as glacial

acetic acid, at a temperature around 0 degrees. 127 15Scheme 5
ulfonyl chlorides of formula (7) can also bé nhace ftamian axyhpemnzyic.,
ulfide 69]‘8%#@@“(??)“ §'dn ‘okitidtive chlorinationyreastion as shown in
Scheme 5. The reaction is conveniently cirried out by bubbling chlorine
ispension-of the 20-arvl henzvl-sulfide of formula

nac.intaa enliitinn .or.ci

t IIIL‘:I :JBBUIU I T Irou > - 1) OUET l.I'I. == ) :: = # oy < g’ " -
?1 in'a sui gﬁﬁg ’Pﬁgﬁ? g%l%iérﬁ?nsﬁc londe ke S a R S A stahite UK
at.a temperature around room temperature. 137 Scheme 6_WO

209R0R0AT PCTIRRA0R083908 - 23 Stifsis ehrsmides omonmulie)

can also be made as shown in Scheme 6 {fromnaniarylwaromide of formula
(13) by metal-halogen exchange, followed by reaction of the

oTBPRRTIERAG {teruRolate with sutfar dioxide e arayisuianate we o
salt, followed by reaction with sulfuryl chlgride fo givvg?the arylsuffonyl shire, ¢

chloride—Thetreaction-can-be caried-out by treating the.a e |
glt{flrub._zj A3 {I.,!}I aoTT U{A_II O LILA \.'ln T I.I] A9 V ALLF },\.ll X %‘.]—bﬁ??l%e—%

an organometal i ‘?%Zaieé}éenst%%ai{} a%ﬁ;?-]glifty ek G Sterabty secBugp UK
lithium, in_the optional additional presence of tetramethylethylenediamine

(TMEDALin A sulable;inart selvent such as\tétrah GyroturantapEysy inc.,
diethyl ether at low temperature (for exampieilareusg w8 degrees) to give
the aryllithium intermediate. This can then be reacted, without isolation,

W SHTHRRIOIE9T chicride hydrochloride Combi-Blocks, LLC, San Diego, CA

4-Methoxy-2,3,6-trimethyl-benzene-sulfonyl
Lancaster Synthesis Ltd., Lancashire, UK

chloride
8-Quinohne-sulfonyl chloride Maybridge ple, Tintagel, Cornwall, UK
O-Toluene-sulfonyl chloride TCI America, Portland, OR

Sulfonyl chlorides of formula (7) can also be made by reactions that are well known in the

field of organic synthesis, such as those outlined below.

it
&0
==

Scheme 2



o sulfur dioxide and a solvent such as diethyl ether, again at low

temperature, such as for example between about -78 degrees and about

-60 degrees. The resulting arylsulfonate salt can then be converted to the
Vegylaefoysysthloride, again without isolation of the intermediage@ﬁﬁpmem- 003

treatment with sulfuryl chloride at a temperature around O degrees. 151411}

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 20 out by treating the atyl thiol of :

fopawa (14%wyi ufi chlorine in an inert solvent such as glacial .

e:?cg%c %g%d aﬁ%ﬁ%ﬁ%’eﬂﬁ?ﬁ %}} ne 18% éé)gré}é%?léi%e‘rﬁ%%ﬁ e from asulfonic
J6U8 T BERBTDIETAE BOUBIDS 3008 24 hesifornyh ohiositeseot formifen(? heid of

Cﬁmm_eimaﬁei_ﬂ b@&ph@ﬂ@h@ E@W%@eﬁﬁ?l)shf@éghgﬂ%ﬂg%r&? 9§naﬁng agent

5 reastians ehlingd mSeneme 8. The phenol of formia (19) canbe /5™
converted to'the O-aryl-N'N-dialky i SEaHSAINREE BRFSPHHiES asfisloride, in the
ralé%ﬂ{ﬂf fritHogR A N BRAIRG R oar barmoyirg iDNCE- it randhyett-solwens i -
therpresenceahaaseuThasgeuting aBant M dialliincahamale ol of
fg{gyﬂggz@ggigggcgﬁ rearranged to the S-aryI-N,I\delaIkyI hiocafbamate 0
formula (17) by Reafing neat at high temperature such as at around 250
degrees. The S-aryl-NN-dialkylthiocarbamate of formula (17) can then be
converted to the sulfonyl chloride of formula (7) by oxidation using chlorine
in a suitable inert solvent such as a mixture of farmic acid and water at a
temperature around 0 10 de%r Amsexampte o ‘f[ﬁe use of this process
for the preparation of sulfony rides cdhth

seén in V. Percec et al. J.
Org. Chem, 2001, 66, 2104. Mokg than one thpusands acid chlorides are
listed as commercially available in the Available Chemicals Directory. Acid

chlorides are also available by reaction of the
Scheme 3

10

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 arylsuifonyl chlorides
15 with particular substitution patterns, such as for example where there is an ortho/para
directing substituent ortho or para to the site of in’éroduction 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.

Q\\ ~Cli

NH, 5
W
R o R©/ O

11 7

Scheme 4

Sulfonyl chlorides of formula (7) can also be made from anilines of formula (I1)bya
25 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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15 corresponding acid with thionyl chloride or oxalyl chloride in presence

of a catalytic quantity of dimethylformamide. Such preparations are well

known to those skilled in the art. The preparation of acid chlorides with
VRGP Elitgides has been described in Vogel's Textbook of Pﬁ@%@oﬂs/ewsem

Organic Chemistry, 5th edition B. S. Furn %s et al. Longman Scientific and

Technical (1989) pp 692-693. 20 Schemé 2021 WO

20082548 TRETIERZ0S/0R3NB 5 BB ri FOIMAYAN AIPA.ET

{mo in the presence
dor1.2:3:8.te 0 az in -5 -one derlvatlzeéc(] the I\t] i
position (19 %%%%ﬁ%bf glﬁcé(fgf)rﬁléﬁf B hEEis acigy Hhéﬁ‘ﬁucﬁh metal nitrite salt

18%% g@é&ﬁ?d}@ﬂ‘ﬁ idazZ6nzralpyridintBaorié (t8)ewithrefera bly around 0 degrees.
M‘imdinasuammmudeﬂe%@dnrpn%% lvents suct
gg%u]t(l,op‘;gr |g§:1tg2(3(ly esrgetlse% Oth%r nga oE en? 5]Eil %@ﬁ%}eﬁ 21 %(t-el; iﬁ &ny chioride
as jon (e. E%H by reaction with R]dﬁ)‘fﬁ?)ﬁ? HECimiRfas)" ‘bbﬁ Téﬁfh%ﬁ@ﬁ péganic

B Blamids! Béhvetigesi{21) ade shifwndio Sehende:Spmay behloride or

fommEd( hy et ohais2ddhisehenyd;:\9dor etrah
L%‘i é’ yridin - or?le de lvatlves EZO% wnﬁlrc)(j?égﬁ%n g (Rloride o

prefera Iy at 50 pounds pet SGUARE RCAIHA Witk pARTary Hﬁéﬁbbhﬁlér%] ,605).
ani ﬁé%‘bﬁ&e?%é”ﬁ@m}#ﬁi@tawa@yms L@fﬁ@érabi)bpaﬂadiulﬂﬁclgbhmon of the

tetrakisripheryipaesniiae. (RURRNNA) sence o pase prcferanly
%Eﬁﬁ feaction mixt yre is heatﬁd for example, at b %f

chlioride : itable OUI’ Itis
possib o raate Tha ! aryll dBflaevE

é]fbf;ltlﬁ as g &caaj acetic 1(:1d, at a temperature

&iseng. %@‘iﬁ‘)‘l‘?@ﬁyl 6-iodo-1,2,3,8- tetrahydro-imidazol | ,2-al pyridin-5-one
core also derivatized at the N-1 position (23) by reaction of the 6-iodo
derivative (22) with boronic acids under palladium catalyzed conditions
according to Scheme 10 below.

Q
5 5
Y

12 7

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 sol

aryl benzyl sulfide of formula (

ution or suspension of the
12} in a suitable inert solvent such as a mixture of acetic
acid and water at a temperature around room temperature.

Q
ar \\S:.Cf
24 e R-@’ \O

13 7

Scheme 6
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Scheme 10 2223 20 The conditions of this method are d?sjclosed in
many publications which have been reviewed by A. Suzqkl in an article
entitled "The Suzuki reaction with arylboron compounds in arene
vefieniiss4y Modern Arene Chemistry 2002_, 53-106. I_n carry@&%
reaction any of the conditions conventiopal_ ina Su_zukl reaction can
utilized. Generally these reactions are calzr;’edgqqt in the preszrrl](t:i((a) ofla
nietaboalt ' allaglium. Hillizing any.con U
0 g%éasggﬁﬁ?%f?ﬁ %?{ tl?f)%%?n{ﬁ& ?Ia{ys?éﬁrr%ﬁggo_t‘ﬁel f)lre?}eéﬁg d ggﬁgodﬁ&“ aryl
sg?venltsegre(f ﬂéﬁb%l%u3 égffdﬁé% ”é?\%%%“ﬁﬁylé%%ﬁ/éﬂﬂ@ﬁﬁ polaraprotic the
sBfverescansénitilinediire preparitigr compunds-ef.the-invention. SUItahIE, .4 by
W@cﬁ@Q8@{“8%&ZR@@E@X&Q%ﬁ%%%Q%&%U fﬁsri(vc 1n(§§i c?ée'li? %Sgﬁo?ggaég ‘can he
esp,ecic?llg n)l her-boLth, sglven_ts,, e.g. imethoxyethane. The b
inorganic tgagél A Bes %’arlt%ﬁ%@%ﬂﬁi&éﬁb@iﬁéﬁ@,@éﬁlaymwu s n-butyl
dafHBmate prebasblreecanbphiate.Gammeaiahy) Ial\%ailil@gll?; tg%ga%g Agids
e 1hy st low, The Available Chemica -
B B
commierciafly & Sﬁ%ﬁl‘g VI B Eeider S‘é’m@ll@ommccée}i’dslegeﬁsb forgive the
thie reparation:of domptundsohthebinnaption a#e Jisted BRIOW  BArONIC .« of

616r dioxide and a solvent such as diethyl ether, again at |

%J;H§/0539(}3
e

ow temperature, such as for

example between about -78 degrees and about -60 degrees. The resulting arylsulfonate

salt can then be converted to the arylsulfonyl chloride, again without isolation of the

intermediate, by treatment with sulfuryl chloride at a temperature around 0 degrees,

Q
SH \\S{CI
" —

4 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



3-CHLORO-PHENYLBORONIC ACID
3-CHLORO-5-METHYLPHENYLBORONIC ACID
3-CHL0120-6-METHOXYPHENYLBO1ONIC ACID

VBOCHBOR®4-FLUOROPHENYLBORONIC ACID PCTEBA08 053903
3-CHLORO-4-METHYLPHENYLBORONIC ACID
3-CILORO-2-METHYLPHENYLBORONIC'ACID

AsGHHOROI3-ME bt LREENY LBARONICACID phenol of formula (15} throush &

3 g
2,4-DI-CH ROPHENXLIMB RONIC ACID | of formula (15) he ¢ ted
401 S0 S R A BISE N Y E BB SNIee Atarp] of formula (15) can be converte
4t<€:?|14E@%ﬂZMET@@XYhE&ENM&&@R@M@M@ by reaction with an N,N'-
%%L@Wgtﬁ%ﬁﬁ) & kRH %N%Hﬁg&g@égf@q}% presence of a base. The resulting
4-CIL -3-AMINOPHENYLBORONIC A _ )
e e ———
25 BITHLORORPHEN YArBOR ON) G ACHIN Wt at hish temperature such as at

: 27 - HENE-3-BORONIC ACTH
%QQW%{?G@%Q%%%QEIQ%R\Q ?’dia%gyk}]-igclg amate of formula (17) can then be
converted to the sulfonyl chloride of formula (7) by oxidation using chlorine in a sujtable
inert solvent such as a mixture of formic acid and water at a temperature around 0
degrees. An example of the use of thig process for the preparation of sulfony! chlorides

can be seen in V. Percec et al. J. Org. Chem. 2001, 66, 2104.

More than one thousands acid chlorides are listed as commercially available in the
Available Chemicals Directory. Acid chlorides are also available by reaction of the
corresponding acid with thionvl chloride or oxalyl chloride in presence of a catalytic
quantity of dimethylformamide. Such preparations are well known to those skilled in the
art. The preparation of acid chlorides with thionyl chlorides has been described 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
fN
o) -
NIS, methanol ' |

e ]

R3 amine R
CO, palladium catalyst H
e e’ -4




2-METHYLPHENYLBORONIC ACID 3-METHYLPHENYLBORONIC ACID

(2- HYDROXYMETHYLPHENYL)BORONIC ACID DEHYDRATE

(3-HYDROXYMETHYLPHENA L) BORONIC ACID DEHYDRATE
VWAYMIDRBXYPHENYL)BORONIC ACID DEHYDRATE  pOT/EP2008/053903

2-METHOXYPHENYLBORONIC ACID _%—DM ETHOXYPHENYLBORDNIC

ACID 2-TRIFLUOROMETHOXYPHENYLBORONIC ACID

?JIWEMQRQME“E%@)@‘HBHENY)I@?BQB@ngbﬁﬁu&0 -imidazo[1,2-a]pyridin-5-one

YPHE BOROM ﬁ ;
6@%&8%2%% mgmgg&gﬁ%@kéﬁﬁ& & Weipgtment of the cis-2,3-bis-phenyi-
1,2,3,8-tetrahydro-imidazo{1,2-al pyridin-5-one (18) with N-iodo-succinimide (NIS) in

protic solvents such as methanol. The 6 position is iodinated selectively. Other halogens
5 may be added in this fashion (e.g., by reaction with N-bromosuccinimide), but iodination
is preferred. The 6-amido derivatives (21) as shown in Scheme 9 may be formed by
reaction  of  cis-2,3-bis-phenyl-6-iodo-1,2,3,8-tetrahydro-imidazo[ ] ,2-apyridin-5-one
derivatives (20) with carbon monoxide, preferably at 50 pounds per square inch and with
primary or secendary amines under palladium catalytic systems, preferably palladium
10 tetrakis-triphenyl phosphine (Pd(PPhs)s) in presence of base, preferably DIPEA.  The

reaction mixture is heated, for example, at 60°C for [ heur.

It is possible to create the 6-aryl derivatives of the cis-2,3-bis-phenyl-6-iodo-1,2,3,8-
tetrahydro-imidazo[1,2-a] pyridin-5-one core also derivatized at the N-1 position (23} by

15 reaction of the 6-iodo derivative (22) with boronic acids under palladium catalyzed
conditions according to Scheme 10 below.

Scheme 10

O
! boronic acids Aryi
, N . O v Pd(PPh,),. base, solvent !
i
2N
X
RY
22 23

20 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.

b
ko

Generally these reactions are carried out in the presence of a metal catalyst such as a
alladium catalyst utilizing any conventional oreanic solvent and a weak norganic base.

X tel & o

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
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5-FLUORO-2-METHOXYPHENYLBORONIC ACID 3,4-Dl

METHOXYPHENYLBORONIC ACID
2,5-DIMETHOXYPHENYLBORONIC ACID

VEIBENZEUE731DIOXOLEBORONIC ACID P CT/EP 20081053903
2,3,4-TRIMETHOXYPHENYLBORDNIC ACID 1H-INDOLE-5-BORONIC

ACID QUINOLINE-8-BORONIC ACID 'Izﬁese boronic acids are also
avdilabiesfrormsashes ﬁ%@&@ﬁﬁmﬁg{&a}ﬁ&fﬁp%‘&%ﬂg”% RS e, The

4,4 5,5- tra met
AGE: §1or,g,amc%'ise c(dn "béd car onate or 1<:arb0mte, such as potassmm carbonate or

cesium carbonate.

Commerdially available boronic acids used in this procedure are listed below.

The Available Chemicals Database (ACD) indicates the availabil ity of greater than seven
hundred commercially available aryl boronic acids. Some boronic acids useful for the

preparation of compounds of the invention are listed below.

IiBoronic. acid ]

| 3-CHLORO-PHENYLBORONIC ACID
l
F«CHLORO—5—METHYLPHENYLBORONIC ACID

3-CHLORQ-6-METHOXYPHENYLEORONIC ACID

3-CHLORO-4-FLUOROPHENYLBORONIC ACID

3-CHLORO-4-METHYLPHENYLBORONIC ACID

3-CHLORO-2-METHYLPHENYLBORONIC ACID

4-CHLORO-3-METHYLPHENYLBORONIC ACID

2,4-DI-CHLOROPHENYLBORONIC ACID

4-CHLORO-2-METHYLPTIENYLBORONIC ACID

4-CHLORO-2-METHOXYLPHENYLBORONIC ACTD

4-CHLORO-2-ETHOXYLPHENYLEORONIC ACTD ]

4-CHLORO-3-AMINOPHENYLBORONIC ACID

3-ISOPROPYLPHENYLBORONIC ACID

2,5-DICHLOROPHENYLBORONIC ACTD




ATLANTIC SCIENTIFIC CO.,791819- WO
20081125487PCT/EP21108/053903 - 28 -

[1,3,2]dioxaborolan-2-y1)pyridinelNC., JERSEY CITY, NJ,04-0

vQuknelines@-boronic acid LANCASTER745784- 12-7

3-Chloro-6-(4,4,5,5-tetramethyl- ATLANTIC SCIENTIFIC CO., 65

[1,3,2]dioxaborolan-2-)l)pyridine

THIOPHENE-3-BORONIC ACID

2-METHYLPHENYLBORONIC ACID

3-METHYLPHENYLBORONIC ACID

)_(2- HYDROXYMETHYLPHENYLIBORONIC ACID DEH YDRATE

{(3-HYDROXYMETHYLPHENYL)BORONIC ACID DEHYDRATE

4-HYDROXYPHENYL)BORONIC ACID DEHOYDRATE

2-METHOXYPHENYLBORONIC ACID

3-METHOXYPHENYLBORONIC ACID

2-TRIFLUOROMETHOXYPHENYLEORONIC ACID

3-TRIFLUOROMETHOXYPHENYLBORONIC ACID

6-FLUORO-2-METHOXYPHENYLBORONIC ACTD

2-FLUORO-3-METHOXYPHENYLBORONIC ACID

5-FLUORO-2-METHOXYPHENYLBORONIC ACTD

F3,4—1}5 METHOXYPHENYLBORONIC 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

]

%f‘i éﬂS/(h;;)(B

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- J




INC., JERSEY CITY, NJ, 93-1 6-Chloropyridme-2-boronic acid piacol _
ester INTERCHIM, MONTLUCON, FRANCE 652148- 92-0 1 Boronic
acid, (2-rnethyl-4-pyrirnidinyly CHEMSTEP, TALENCE, 647853-

VERAMNOE31-4 Boromc acid, (3-methoxy-2-pyridinyl)- POT/EP2008/053903
S8 -

rﬁ,B,E}dioxaborolan~2~yl)pyri.dine INC., JERSEY CITY, NJ, 04-0

Quinoline-2-boronic acid LANCASTER 745784-
12-7

3~Ch101‘0~6—(4,4,5,5“{etramethyi~ ATLANTIC SCIENTIFIC CO., 652148-
[1,3,2}dioxaboroian-z—yi)pyridi.n.e INC., JERSEY CITY, Nj, 93-1

6-Chloropyridine-2-boronic acid pinaco! | INTERCHIM y MONTLUCON, 652148-
ester FRANCE 92-0

Boronic acid, (2-methyl-4-pyrimi dinvl)- | CHEMSTEP, TALENCE, 647853-
FRANCE 31-4

Boronic acid, (3-methoxy-2-pyridinyl)- | CHEMSTEP, TALENCE, 500707-
FRANCE 34-6

lﬁoronic 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

Beronic acid, (4—methyi—2—pyridinyi)m CHEMSTEP, TALENCE, 372963-
FRANCE 48-9

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

N

Phenyl boronic acids and boronic esters useful in the preparation of compounds of
formula 25 may be commerciaily 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
5 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 44,4,4,5,5,5", 5 -octamethyl-2,2'-bi-1,3,2-dioxaborolane followed by

acidic worl-up as is well known to those skilled in the art.
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CHEMSTEP, TALENCE, 500707- FRANCE 34-6 Boronic acid,
(6-metboxy-2-pyrichnyp- CHEMSTEP, TALENCE, 372963- FRANCE
51-4 Boromc acid, (6-methyl-2-pyriclinyl)- CHEMSTEP, TALENCE,

V37298325HRANCE 50-3 Boronic acid5-methyl-2-pyrichnyl)- pepeprongmoszons

229 .

Scheme i1

24 25

It is possible to create the 6-aminomethyl analogs of the cis-2,3-bis-phenyl-6-iodo-
1,2,3,8-tetrahydro-imidaze[1,2-a]pyridin-5-one core also derivatized at the N-1 position
(28) as shown in Scheme 12. cis-2,3-Bis-phenyl-6-iodo-1,2,3,8-tetrahydro-imidazo| 1,2-
a]pyridin-5-one core also derivatized at the N-1 position {22} is reacted in an aprotic
solvent, preferably 1,2-dimethoxy ethane, with 2,2-dimethylethenylboronic acid boronic
acid, and inorganic based preferably cerium carbonate, and a palladium  catalyst,
preferably [1,1'-bis(diphenylphosphino}ferrocene] dichloropalladium(II) (PACh(dppf))
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 G-aminomethyl analogs (28).

Scheme 12
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CHEMSTEP, TALENCE, 372963- FRANCE 49-0 Boronic acid,
(4-methyl-2-pridiny1)- CHEMSTEP, TALENCE, 372963- FRANCE 48-9
Boromc acid, 2-pyridinyl- CHEMSTEP, TALENCE, 197958- FRANCE

WOGURS/ 125487 BCT/EP2B08/053903

230 -

Ri-amine, NaBH,
solvent, ¢t

Y.2

28

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 formuta 1, the enantiomers of
formula I 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, Mavbridge, Advanced ChemTech, and
tel g 7 ol

Lancaster or other suppliers as indicated below and used without further purification.
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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,

Vapebrasthese outlined below. Aryl _boronic aci_ds 5 and aryl b@@ﬂi&?{%ﬁ%sgos
are formed by treatment of aryl halides (%41) with an organometallic
reagent such as n-butyl lithium followed By treatment with boron
tiiSOdropoxideé ehromatoeraphv/mass spectroscopy o g S,
%16‘@%1;%5&%%5'pggt%mqggl@%-z,gl-bi?l,s,z-d?c})}i; orolane followed by 7€ e
acidic work-up as 18 well oWt thBES SRR tREY S Wysists of a Micromass
o1 vsHeIPETHRP200E d580680n -iPPoSechemedtl nOR Bin @RI 2A2H0 amu).

|Tisepassibledocraatathe G-aminemetivl analegs . afihe, hicved with the following

1852 ,3-his-ph -6-iodo- 1,2,3,8-tetrahydro-imidazoll,2-alpyridin-5-one
T LN 0} 26 S el column
GoidegiddshényiiBuodo W2 a, Sietrariidho-imidazeld 12- ajpyidints Qe o, TEA);
qoseialsa derivatizechatihe N+hipggitio )ishepcted i an.apratic, :
sojvent, preferably 1,2-dimethoxy ethaﬁe@ﬁgﬁiﬁgﬁeﬁﬁe@eﬁ%bg[r)c\)&ni%ate of 2
acid boronic acid, and inorganic based preferably cerium carbonate, and a
palladium catalyst, preferably [1,1 -bis ( diplaenylphosphino )ferrocene]
dichl oropalladium (II) (PdC12(dppf) ) 10 with heated preferably 60 c'C for

éenpoundFhe repulidnt dlefir(26)is pxidizedites the Gonespending
aldehyde with ozone in a solvent mixture such as methanol and
dichloromethane. The work up of the ozonoloysis reaction provides

- clehyde (27). This aldehyde (27) is treated with excess amine in a
g%)ffggr)le}s{“é% é(zgé'THF; further the reaction mixture is acidified with an acid

such as acetic acid,; finally the reductant
Samples that required purification were purified with a Waters mass-directed purification

system utilizing a Waters 600 LC pump, Waters Xterra C18 column {5 wm, 19 mm x 30
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, at a
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 Auid COs  In the case of
analytes with basic amino groups, 0.2% isopropyl amine was added to the methanol

maodifier.

LIST OF
ABBREVIATIONS

|

DCE 1,2-dichloroethane

DCM ' dichloromethane




15 sodium cyanoborohydride is added to this reaction mixture to effect
transformation to the 6-aminomethyl analogs (28). Scheme 12 WO
2008/125487PCT/EP204181053903 - 30 - 1 XX R2/R2/ R2/ X2/X 2728
Wirangformation of functional groups contained within the moigliesthese nx3003
structures, such as ester to acids is conplugted according to standard.
methods in organic chemistry, known 5 t6 THose skilled in the art. If it is

chr

the.
tHe-GoMH

desirediionpr€pare the opticallyactive CU'H.H%’&{;BPEBMM%@H‘E%QL the
enantiomers of formula | can be separated using super critical fluid chiral

can be used. The absolute stereochemistry A& V& S

compounds.-com

Hetermined for

brised in this invention. The following examples and

references are provided to aid the understahdirity & ifepeagidnt invention,
the true scope of wh

ch is set forth in the appended claims.

DMSG

dimethylsulfoxide
EtOAc ethyl acetate
FCC flash column chromatography
HPLC high pressure chromatography
MeOH methyl alcohol
MW microwave
NaHCO; sodium bicarbonate
NIS N-iodosuccinimide
NP I-methyl-2-pvrrolidinone
(PACL{(dppf)) [1,1"-Bis{ di_phenylphosphino)ferrocene] dichloropalladium(11)
It rocm temperature
TEA triethylamine
THF tetrahydrofiran
TBDMS

tert-butyl dimethylsityl

Example 1

rac-cis-2,3-bis-(4-chloro-phenyl)-2,3-diliydro-1H-imidazo 11, 2-alpyridin-5-one
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EXAMPLES WO 2008/125487PCT/EP2008/053903 -31 - LC/MS (liquid
chromatography/mass spectroscopy) spectra were recorded using the
following system. For measurement of mass spectra, the system consists

Vet 20Mictotsiass Platform Il spectrometer: ES lonization in posiivMesaRdessson;

(mass range: 150-1200 amu). The simultaneous chromatographic
analytical separation was achieved with the following 5 HPLC system: ES
Industries Chromegabond WIZ C-18 3u 120A (3.2 x 30mm) column
cartridge; Mobile Phase A: Water (0.02% TEA) and Phase B: Acetonitrile
(0.02% TEA); gradient 10% B to 9003 minutes; equilibration time of
1 minute; flow rate of 2 mL/min gte. TQ-€6mpounds were purified by H
ted. HPLC Method A: Samples

that required purification wer |pur editl aters mass-directed

purification system utilizing a 600 pemp, Waters Xterra CI8

column (5 um, 19 mm x 50 mm) and Micromass ZQ mass spectrometer,
erating.in positive jan electrospray ionization mode. Mobile phases A .

R I B YRS et v mmoD n

dseerinci dratieht; 59 Bsto430%6 B-oven i ninsdheldhfor SLemin,sataBdMyas added

raté ofr2Qimb/min. Gradignts in which formic acid was substituted with

ti tic acid are also possible; gradients without use of acid o

%%%%%é‘r%%isa&sg%% cpolégﬂ)? e‘.@“ﬁ%dr LS fuid e o OG aied with EtOAC,

SaisaRBtiois werefseifohviéd wisnga MetiedT oledohiulfigram Sys@pitd. The

the following W@@@ﬂrﬁ&@g|ﬂ@ﬂ%t@@cb@ﬁ1§9}§1’b§1@&%¥égm} layers were washed with

brine, dried with anhydrous Na,SQy, and concentrated under reduced pressure.
FCC (5% MeOH/EtOAC) provides 1 as a solid (1.02 g, yield 16%)

"H NMR (CDCL): 87.33(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 chioride, isocyanate, or

sulfonyl chloride (80 pL, 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



eluting a 12 mm Diacel OD column eluted wit_h_ 40% MeOH or other
percentage as 25 appropriate the to the specific c_ompqund in super

critical fluid CO2. In the case of analytes with basic amino groups, 0.2%
Webprgppisasnine was added to the methanol modifier. LIST OF¢ T/Epwgoasgos
ABBREVIATIONS DCE | ,2-dichloroethane DCM dlchloromethane
2008/125487PCT/EP2008/053903 D1PEA dusopropylethylamine DME

dime thoxyethane

rac-5-[-cis-2,3-Bis-{4-chloro-phenyl)-5-0x0-2,3-di} hydro-5H-imidazo[1,2-a]pyridine-1-
sulfonyl|-2-fluoro-benzonitrile was prepared according to general method A by reaction

5 of rac—cis—bism(4-chloro—_phenyl)-2,3«dihydro—]H-i_midazo[l,Z—a} pyridin-5-one with 3-
cyano-4-fluorobenzenesulfonyl chioride. 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 muass is 539. LC / MS indicated a purity of 100% as
measured by UV 214 nM,

10

Example 3

rac-3-[cis-2,3-Bis-(4-chloro-phenyl)-5-0x0-2,3- -dihydro-5H-imidazo[1,2- -ajpyridine-1-
15 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- aipyridin-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
20 UV 214 nM.
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DM F N,N-dimethyiformamide HMSO. dimethylsulfoxide EtOAc ethyl

acetate FCC flash column chromatography high pressure chromatography

HPLC MeOH methyl alcohol MW microwave NaHCO3 NIS sodium
WHiGAIDbREe PCT/EP2008/053903

- 35 .

Example 4

rac-4-{-cis-2,3-Bis-(4-chloro-phenyl}-5-0x0-2,3-dihydro-5H-imidaze[1,2-a) pyridine-1 -
sulfonyl|-benzonitrile was prepared according to general method A by reaction of rac-cis-
bis-(4-chloro-phenyl)-2,3-dihydro- 1 H-imidazo[ 1,2-alpyridin-5-one with 4-
cyanobenzenesulfonyl chloride. The compound was isolated by preparative HPLC. The
expected product was characterized by LC/MS (M+H) where the mass was observed as
521.91; the expected mass is 521. LC/MS indicated a purity of 100% as measured by UV
214 nM.

Example 5

rac-c1s-2,3-Bis-(4-chloro-phenyl}-1-(2-fluoro-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 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
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2008/125487PCT/EP2008/053903

NHodosuccimmide NI P | -methy1-2-pyrrol ich n one (PdC12(dppf) ) [1,1
-Bis(diphenylphosph in olferrocenej dichlorop,dium (1) rt room
temperature TEA triethylamine THF tetrahydrofuran TBDMS tert-bqtyl

- vahasestigisityl Example 1 rac- s-2,3 -bis- (4- chlor o -phenyl) 'g@ffﬁly%ﬂgf%s%s
o- 1 H-imidazo 1, 2-al pyridin-5- one WO, .

-3 -

rac-ci1s-2,3-Bis-(4-chloro-phenyl)-1-( 2,4-difluoro-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)MZ,S—dihyer— IH-imidazo[1,2-alpyridin-5-one with 2,4-

-difluorobenzenesulfonyl chloride. The compound was isolated by preparative HPLC,

The expected product was characterized by LC/MS (M+H) where the mass was observed
as 533.08; the expected mass is 532. LC/ MS indicated a purity of 100% as measured by
UV 214 nM.

rac-cis-2,3-Bis-(4-chloro-phenyl)-1 ~(2,5—dimethoxy-benzenesuifonyi)—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-chlor0—phenyl)—2,3—dihydr0—li—i-imidazo{1,2~ajpy1‘idin—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



-33-Cr To a solution of 3-(tert-butylditnethylsilyloxy)-glutaric anhydride

(4.36 g, 17.8 mmol) in acetic acid (50 mL),

1,2-bis-(4-chloro-phenyl)-1,2-diamine (5 g, 17.8 mmol) was added and
Watiped/ 552900 V)C for 4 hrs. 5 The solvent was removed underpqlca*}e:}ggg‘g)%_m{}3

pressure. The residue was diluted with EL c. The pH was adjusted to

basic with sat. NaHCO3, and the aqueous was separated. The aqueous

layer was extracted with EtOAc. The combiped organic layers were

washed with brine, dried with anhydrous-N@2S04, and concentrated_

under reduced pressure. FCC (5% OAcC) provides 1 as a solid

(1.02 g, yield 16%) 1011-1 NM R (GDC ;f. 5 7.33 (dd, 1H), 7.13 (d, 2H),

7.05 (d, 2H), 6.95 (d, 2H), 6.64 (df H), 5.76 (d, 1H), 5.60

(d, IF), 5.37 (dd, 1H), 4.89 (brs, 1H): f era method for the preparation

of analogs of 1: Method A 15 To a sqlutiorieof 1 (50 mg, 0.14 mmol) in

THE (2 mL), DIPEA (0.1 mL, 0.6 m arg:d DMAP (5 mg, 0.04 mmol)

were added, followed by acetyl chloride, isocyanate, or sulfonyl chloride

(80 4, or 80 mg if solid), and stirred at rt overnight. ~ The reaction was

ditrteer with Edme (8 rab)] wakihéd (with nateh@mL), ﬂﬂmmdnggudm 1,2-

Eﬁgyﬁ@ﬁ}WMQ 3{&9@5@%{@0%1]7&(9E%}{'&lgpntlh%“g% q},rp d?,%gg of I”d(, cis-bis-
%90% 1254 %Tﬁ%P(%PO /053903 - 34~
chloro- p cny

ro-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

rac-cis-1 ~(2—Chioroﬁbenzenesuifonyl} -2,3 ‘bism(4—ch10170~phenyi)Q,S—dihydro— PEi-
imidazo{1,2-a]pyridin-5-one was prepared according to general method A by reaction of
rac—ci_s~bis-(4—chior0—pheny§)—2,3~dihydro—]_ H-imidazo[1,2-ajpyridin-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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preparative HPLC. The expected product was characterized by LC/MS (M+H)
mass was observed as 501.09; the expected mass is 500, LC / MS indicated
100% as measured by UV 214 nM.

rac-5-oro-ph enyl) -5- oxo -2,3 - dihydro -5H- imi da zo [1,2-al pyridine-I-
sulfonyl | -2-fluoro-benzonitrile was prepared according to general method
A by reaction 5 of

Wm&bm(ﬂ-chloro-phenyl)-z,3-d|hydro-lH-lmldazo[l,Z-a]pyﬁ&g}%%smm
with 3- cyano-4-fluorobenzenesulfonyl chloride. The compound was
isolated by preparative HPLC. The expe'c%éd 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 ¥00% as measured by UV 214
nM. 10 Example 3 rac-3- cis-2,3 -Bis- I oro -phenyl) -5-oxo -2,3-di
hydro-5H- imidazo [1,2-at pyridine- wsulifonyl]-benzonitrile; compound
was prepared according to gener athiod A byyeaction of
rac+cis-bis-(4-chloro-pheny1) -2,3-dibydro-1\m idaz®6 1,2-a | pyridin-5-one
with 3-cyano-enzenesulfonyl chloride. The-compound was isolated by
preparative HPLC. The expected pegbdiict'was characterized by LC/MS
(IV1+H) where the mass was obser as 521.99; the expected mass
is 521. LC / MS indicated a purity of 100% as measured by 20 UV 21 4

imidazo|1,2-a]pyridin-5-one was prepared according to general method A 1

zol by reaction of
rac-cis-bis-(4-chloro-phenyl)-2,3-dihydro-1 H-imidazo[1,2-alpyridin-

- 5-one with 3-
thiophenesuifonyl chloride. The compound was isolated by preparative HPLC. The
expected product was characterized by LC/MS (M-+H) where the mass was observed as

503.06; the expected mass is 502. LC/ MS indicated a purity of 100¢

% as measured by UV
214 nM.

Example 11

rac-cis-2,3-Bis-(4-chiore-phenyl)-1-(1 -methyl-1H-imidazole-4-sulfonyl) -2,3-dihvdro-
1H-imidazo!1,2-a]pyridin-5-one was prepared according to general method A by

reaction of i'ac—{:is~bis—(4~chloro»pheny])w2,3-dihydro—].H—imidazo[1,2—3}pyridin—5~one

with I-methyl-1H-imidazole-4-sulfonyl chloride. The compound was isolated by

where the

a purity of

Example 12
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Cl rac-4- -cis-2,3 -Bis-(4-chl oro-pheny1)-5-ox0-2,3-dihydro-5H -imidazo
(1,2-a | pyridine-1 - sulfonyl | -benzonitrile was prepared according to
general method A by reaction of rac-cis- 5
Wis204s0htgsa-phenyl)-2,3-dihydro-IH-imidazof 1,2-a|pyridin-5-%%/\ﬁ/m
cyanobenzenesulfonyl chloride. The corpg)\gund was isolated by
preparative HPLC. The expected product'was characterized by LC/MS
(M+H) where the mass was observed as 521.91; the expected mass is
521. LC/ MS indicated a purity of 100% asmeasured by UV 214 nM. 10
Example 5 rac-cis-2,3-Bis-(4-chloro-ph enyl) 1 -(2-fluoro-ben zenes
ulfonyl ) -2,3-dihyd ro -1 FTimidazo [1,2-a] pyridin-5-one was prepared
according to general method A by r ’ N
rac-cis-bis-(4-ch)oro-phenyl)-2,3-dih =t Yaz0 [1,2-a]pyridin- 5-on e
with 2- fluorobenzenesulfonyl chloride, Th e@?npound was isolated by
preparative HPLC. The expected pr%@\;va@ characterized by LC/MS
(1v1+H) where the mass was observVed as 514.92; the expected mass is
514. LC/ MS indicated a purity of 100% as measured by UV 214 nivf. 20
EXafiple 65w -2bbert 2548 7P CT/ERR2E08MB380R fonyl)-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-1 H-imidazo(1,2-a]
FLUORGbBenzenesulfonyl

tﬁl?ﬂ:’ﬁ?)%

pyridin-5-one with 4-
chloride. The compound was isolated by preparative HPLC,
The expected product was characterized by LC/MS (M+H) where the mass was observed

as 515.15; the expected mass is 514. LC / MS indicated a purity of 100% as measured by
UV 214 nM, |

Example 13

rac-cis-1-Benzenesulfonyl-rac-cis-bis-(4-ch loro-phenyl)-2,3-dihydro-1H-imidazo [1,2-
alpyridin-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 1s 496. LC / MS indicated a purity of 93.66% as measured by UV 214 nM.

Example 14
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rac-cis-2,3-Bis-(4-chloro-pheny1)-1-(2,4-difluoro-benzenesulfony1)-2,3-dih
ydro-IHimidazotl,2-alpyridin-5-one was prepared according to general
method A by reaction of
Wiaguemtbiss{4-chloro-phenyl)-2,3-dihydro-IH-imidazo [l,2-a Jpyddintbeoges;eo3
with 2,4- difluorobenzenesulfonyl ch]oridg, The compound was isolated by
preparative HPLC. The expected product was characterized by LC/MS
(M+H) where the mass was observed ag 533.08; the expected mass is

S

10Example 7 rac-cis-2,3-Bis- (4schlgy

-(2,5-dimethoxy-benzenesulfon 2 B-dih;
Himidazoll1,2-alpyridin-5-one fas } -@ ~ording to general method

A by reaction of N

rac-cis-bis-(4-chloro-pheny1)-2, 33dihydro-1H- imidazoll,2-aJpyridin-5-one
with 2,5- 15 dimethoxybenzenes ?chlorlde 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
FASES 85T 4-eh jovpsHwiichitad & ity b 1009 asswieastrad tjhlto- 1H-

22411 \WQ) ZOBALRMB ARG HERZQOBL0RBA03: Bheral method A by reaction of
rac-cis-bis-(4-chloro-phenyl)-2,3-dihydro-1H-imidazo[ 1,2-a} pyridin-5-one with 2,6-
difluorobenzenesulfonyl chloride. The compound was isolated by preparative HPLC,
The expected product was characterized by LC/MS (M+H) where the mass was observed
as 533.06; the expected mass is 532. LC/ MS indicated a purity of 100% as measured by
UV 214 nM,

Example 15

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- 1 H-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
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rac-cis-1-(2-Chloro-benzoyl)-2,3-bis-(4-chloro-phenyl)-2,3-dihydro-I1H-imid
azofl,2- Mpyridin-5-one was prepared according to general method A by
reaction of rac-cis-bis(4-chlo ro-phenyl) -2,3 -dihydro-1H- imi dazo11,2-al
Wyt Bere with 2-chlorobenzoyl 5 chloride. The compoung,Wag 1053903
isolated by preparative HPLC. The expe_cﬁq product was characterizeg %y
LC/MS (1\4+H) where the mass was observed as 495.11, the expected

mass is 494. LC / MS indicated a purity 0fz100% as measured by UV 214

prepared according to general methpd A/ action of

dihydroytHimpdazo [ 1,2- a]pyridin

-5-one with 2- chlorobenzenesulfony¥ch “(osgde. The compound was

isolated by preparative HPLC. The IS expécted product was characterized

by LC/MS (M+H) where the mass wag“oOteserved as 531.06; the expected
mass is 530. LC / MS indicated a purity of 90.55% as measured by UV

214 nM, WO 2008/12548PCT/EP2008/053903 -38 -
rac=€i5-2,8-8i8leaochiBrophenytpds (thiophereiBssull o) 2R-ayar it vero-
g?;:ﬁ%ﬁ%%@%ﬂ%@rﬂ@%%;ﬁrﬁ%ﬁﬁ?@d%Eg&r N9 de a80era) Method 2
rac-cid-pis (h-ER1RF rbIR Ry ey drsibpdinmbidzopidezalpytidl mSidines-one
Wit 3- rioph@nesuitonyhchidride Jeicompeouns was SRIRREIRYJ by
peeparaliva PLC b Sraealel BIRCHC MaS hrCIURea B YR here e

éM+é—I\krwh§/Fe thg mass was observed as 503.06; the expecte
G9° L8 PSS i%?iféla‘%pﬁm%f:ﬁt@é%aé§lﬁﬁ§&#@d blpundizaddpurity of
ES@inpiertasured by UV 214 nM,

Example 17

rac~{:is—2,3wBis-(4~chloro—phenyi)—1u(2—ﬁuor0w5—methy]—benzenesulfon}rl)-2,3~d.ihydro—
IH-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.



rac-cis-2,3-Bis- (4-ch loro-phen)l) -1 -(1-methy1-1H -imidazole-4-s
ulfonyl)ydro- 1H-imidazolL2-alpyridin-5-one was prepared according to
general method A by reaction of rac-cis-bis-(4-chloro-phenyl
we2;8eglitnpesn- H-imidazol],2-alpyridin-5-one 15 with PCT/EP2008/053903
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 observ@zﬂglgglsw; the expected mass is
500. LC / MS indicated a purity of 100% as measured by UV 214 nM. WO
2008/125487PCT/EP2008/053903 - 39 - Gl rac-c] s-2,3-Bis-(4 -chloro -ph
enyl) -1 -(4 -flu oro -ben zenesul If yl) -2/3- dihy dro- | Elimidazo 11,2-al
pyridin-5-one was prepared accordipg toygeneral method A by reaction of
rac-cis-bis-(4-chloro-phen)1)-2,3-dibydr {1H-ipnidazol1,2-alpyridin-5-one
with 4- 5 FLUORObenzenesulfony} chloride™ compound was isolated
by preparative HPLC. The expected-groduicievas characterized by LC/MS
(M+H) where the mass was observ $5.15; the expected mass is
514. LC/ MS indicated a purity of. measured by 15\7 214 nM. 10

rac-1-(2-Chloro-4-fluoro-benzenesulfonyl)-cis-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-bis-(4-chloro-phenyl}-2,3-dihydro- 1H-imidazo[1,2-alpyridin-5-one with
2-chloro-4-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 19

o
= Y

! 0
— W

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(4-methoxy-ben zenesulfonyl)-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-1 H-imidazo| 1,2-ajpyridin-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
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Cl
rac-cis-I-Benzenesulfonyl-rac-cis-bis-(4-chloro-pheny1)-2,3-dihydro-1H-imi
dazo alpyridin-5-one was prepared according to general method A by

Weattiorrskrac-cis-bis(4-chloro-phenyl)-2,3-dihydro-1H-imida#0r/kp2eos/es3003

11,2-a[pyridin-5-one with benzenesulfonykls chloride. The compound was
isolated by preparative HPLC. The expected product was characterized by
LC/MS (1v1+H) where the mass was observed as 497.15; the expected

mass is 496. LC / MS indicated a purity 0f%$3.66% as measured by 1JV

214 nM. WO 2008/125487PCT/EP2008/6%
rac-cis-2,3-Bis-(4-chloro-phenyl) -1 -(2,6-difl
uoro-benzenesulfony1)-2,3-dihydro-{15midazt
prepared according to general method A by=reaction of

rac-cis-bis-(4-ch|oro-pheny|)-2,3-dihv’l%imidazo | ,2-a | pyridin-5-one

with 2,6- 5 difluorobenzenesulfonyl chiefide. The compound was isolated

by preparative HPLC. The expected product was characterized by LC/MS
(M+14) where the mass was observed as 533.06; the expected mass is

539 CBC-f M- idibiteet Bipuirlty lof 'ebevs ds ywiéemit ety 214 hiMidazo(1,2-
E}i@m@:]ﬁf%ﬁ@wa@p@@rzﬁJ@@WBmﬂng(m'g@ﬁ@{ﬂ ﬁTe%}bg%_lfﬂﬂfyzQﬁon of rac-cis-bis-
_(%H—%ﬁ% rX—Iggé%%jj-z,?ﬁudihydm— 1H-imidazo|1,2-a]pyridin-5-one with m-toluenesulfonyl
chloride. The compound was isolated by preparative HPLC. The expected product was
characterized by LC/MS (M+H) where the mass was observed as 51 1.08; the expected

mass is 510.1. LC/ MS indicated a purity of [00% as measured by UV 214 nM.

Example 21
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rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(3-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- 1 H-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



- midazo [1,2-a]pyridin-5-one was prepared according to general method A
by reaction of rac-cis-his-(4-chloro-pheny1)-2,3-dihydro-1EIl-im
idazo[1,2-a] pyridin -5-one with thiophene-2-sulfonyl chloride. The

wonpourdavas isolated by preparative LI-PLC. The 15 expe .
was characterized by LC/MS (M+H) where the mass was ob?é%%ﬁc?%ﬂbl%ﬁ%s
503.04; the expected mass is 502. LC / MS indicated a purity of 100% as
measured by UV 214 nM. Example 16 WO,
2008/125487PCT/EP2008/053903 -41 -
rac-cis-1-(3-Chloro-2-fluoro-benzenesulf,
,3-dihydro1H-imidazo11,2-alpyridin-
general method A by reaction of E
rac-cis-his-(4-chloro-pheny1)-2,3-dihy
with 3-chloro-2-fluorobenzenesulfan
isolated by preparative HPLC. The e
LC/MS (M+H) where the mass was obgerved as 549.03; the expected
mass is 548. LC / MS indicated a purity of 100% as measured by UV 214
ﬁyﬁﬁﬂEk%ﬁbl@rgﬁﬁij@@@&Sﬁ(ﬁi‘ﬁh:Qr@ﬂgf@&ﬂy&hk&%f@i%ﬂvﬁzm@lﬁ'ﬂydro~
-DenzgageaUToNYHYEIQ-sLERIMIOAZQll, c-alRYIIOIN-9-0NE Was prepare
acce Qin%ﬁé e_nklg%l, methgg W}/ﬁ ?Jrr]g é%gn 0 {”mgmb_ t(? ’5“% 4 fmfmd A by
rac Cieobig: (A CRIBTO BHaHA9 e Blandro-d hvidad AToin g dakoyfidin Bsontn-5-one
18Wyith-2bfiuors-Sumethyibenzetfesyfarybehleride.cThe AERREUNLWAS olared by
iSRIediBY HPLC. The expected product was characterized by LG/MS (M+11) where the
mass was observed as 549.06; the expected mass is 548. LC /

100% as measured by UV 214 nM.

-2,3-bis-(4-chloro-phenyl)-2
onepvas prepared according to

Cl

MS indicated a purity of

Example 23

rac-cis-1 ~(4—Chlorc~2—ﬂuor0-benzenesulforly[)—2,3»bis—(ﬁ%—chior0~ 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-3-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 indic

100% as measured by UV 214 nM.

ated a purity of

Example 24
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15

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. WO
W2008£1125487PCT/EP2008/053903 - 42 - Example 18 rac-dcf/ep2008/053903

2-Chloro-4-flu oro-benzenes ulfonyl) -ciga%,:j- b is- (4- chl o ro - phenyl)

-2,3- dill ydro - 11-1-imidazo [1,2-ajpyridin-5-one was prepared according

to general method A by 5 reaction of rac-bis-(4«chloro-phenyl) -2,3

-dihydro- 1H-imidazo 1,2-aipyridin-5 -one wigh

2-chloro-4-fluorobenzenesulfonyl chloride. Q’

preparative HPLC. The expected produet.was characterized by LC/MS

(M+H) where the mass was observed @&s 49 -/ S expected mass is

548. LC / MS indicated a purity of 100% as n*Leasured by UV 214 nM. 10

Example 19 Nt sr O rac-cis-2,3-Bis-(4-cfilorp- bdn enyl) -(4-methoxy-ben

zenesulfonyl ) -2,3-dih ydro-1Himidazg|T32-a]pyridin-5-one was prepared

according to general method A by reaction of 15

rac-cis-his-(4-chloro-pheny1)-2,3-dihydro-1H-imidazof 1,2-ajpyridin-5-one

Witheig: %n%ihén(;ﬂoé%ﬂ@ém%mnahyl CRibridiéuar q’ﬁe[mmpgurhﬁbwébZQ’elhtsdzbyl H-

pmgm;wh B}q@hFmeo%ﬂ%{%tﬁ%ﬁ{%l%&%ﬁ&%r@&@x@ﬁ%{%&g/Wmmon of
%M+H2 gle mass W er f? iwe,cted mass is

26. ]évt%? indidated pm§ 8. géo% pdhact By V214 i >4
difluorobenzenesulfonyl chioride. The compound was isolated by preparative HPLC.

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

ompound was isolated by

as 533.05; the expected mass is 532. LC/ MS indicated a purity of 94.77% as measured by
UV 214 nM,

Example 25

rac-3-{cis-2,3-Bis-(4-chloro-phenyl)-5-ox0-2,3-dihvdre-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



[

20 WO 2008/125487PCT/EP2008/053903 - 43 - ClI
rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(toluene-3-sulfonyl1)-2,3-dihydro-I1H-i
midazoll,2- alpyridin-5-one was prepared according to general method A

oy rercienof
rac-cis-bis(4-chloro-pheny1)-2,3-dihydro-1H-imidazoll,2- alpyrlP rlji/ %’3@( §/053903
with m-toluenesulfonyl 5 chloride. The compound was isolated by
preparative HPLC. The expected product was characterized by LC/MS
(M+11) where the mass was observed as 511.08; the expected mass is
510.1. LC/ MS indicated a purity of 100% easured by UV 214 nM.

Example 21 CI 10 CI rac-cis-2,3- B|s§4 chilo ro=phenyl)(3-methoxy-b

enzenes ulfonyl ) -2,3-dihydro-1H- in@idgzo pyridin-5-one was
prepared according to general meth b ,%actlon of
rac-cis-bis-(4-chloro-phenyl)-2,3- dihye Aj;nldazoll 2-alpyridin-5-one
with 3- methoxybenzenesulfonyl chlo de="The compound was isolated by
preparative HPLC. 15 The expected product was characterized by LC/MS
(M+H) where the mass was observed as 527.07; the expected mass is

526:951€ J-Mddntibated:apurity-ond0% As-measured-pi VL RIANM.3
dibydro-1H-imidazo{1,2-a] pyridin-5-one was prepared according to general method A
by reaction of rac-cis-bis-( 4-chioro-phenyl)-2,3-dihydro-1H-imidazo [1,2-a]pyridin-5-
one with 5-chloro-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 561.04; the expected mass is 360, LC/MS indicated a purity of |
100% as measured by UV 214 nM.

Example 27

rac-cis-1-(3-Chloro —benzenesulfonyi)-2,3mbis—(f;i-Achiorouphenyl) -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- 1 H-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+I) 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



Example 22 WO 2008/125487PCT/EP2008/053903 - 44 - rac-cis-1- (5
-Chl oro-2-fluoro -benzenes ulfonyl - 2,3-bis-(4- chl oro -ph enyl) -2,3
-dihydro - 1H-imidazof ,2-al pyridin-5-one was prepared according to

wyepeai 1hsthod A by  reaction of rac-cis-bis- ( 4-chl oro-phepyh)r@is@sz003

ihydro-1 H- im idazo 1,2 - a j pyridin '5'% 5 with
5-chloro-2-tluorobenzenesulfonyl chloride. The compound was isolated by
preparative HPLC. The expected product was characterized by LC/MS
(M+H) where the mass was observed 349.06; the expected mass is
548. LC / MS indicated a purity of 100% a$ measured by UV 214 n1V1. 10
Cl

rac-cis-1-(4-Chloro-2-fluoro-benz ne i-@ <his-(4-chloro-phenyl)-2,
3-dihydrolH-imidazorl,2-alpyridin-5- one \gyas prepared according to general
method A by 15 reaction of rac-ci (4-chloro-pheny0-2,3-dihydro-|
H-imidazo j1,2-aj pyridin-5-one witfs4-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
obsetved dsBuD Dl the expectedriassddBA8:nea IS jndicadteg iaopLrty
il Q0% @§mmﬁﬁ$@@@QﬁWﬁgﬂ%}p%d according to general method A by reaction of

rac-cis-bis-(4-chloro-phenyl)-2,3-dihydro-1H-imidaze[1,2 -alpyridin-5-one with 3-

fluorobenzenesulfonyl chloride. The compound was isolated by preparative HPLC. The
expected product was characterized by LC/MS (M+I) where the mass was 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

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(toluene-2-sulfonyl) -2,3-dihydro-1H-imidazo[1,2-
alpyridin-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-tol uensulfonyl
chloride. The compound was isolated by preparative HPLC. The expected product was
characterized by LC/MS (M+H) where the mass was observed as 51 1.07; the expected

mass is 510.1. LC/ MS indicated a purity of 100% as measured by UV 214 nM,

Example 30



10

20 WO 2008/125487PCPEP2008/053903 - 45 - a
rac-cis-2,3-Bis-(4-chloro- phenyl) -1 -(3,4-difl u oro- benzenes ulfonyl) -2,3
-dill ydro- 11-1- imidazo [1,2-aipyridin-5-one was prepared according to
vgenerat meathod A by reaction of rac-cis-bis- (4-ch lo ro- phen .
-2,3-dihydro-1H- im idazo11,2- a pyridin -5 - one with 3,4- 5 y%T/Epmogﬂmgm
difluorobenzenesulfonyl chloride. The co'r%?)éund was isolated by
preparative HPLC. The expected product was characterized by LC/MS
(M+H) where the mass was observed as 533.05; the expected mass is
5 measured by UV 214 nM.
g“phenyl) -5-oxo0-2,3-dihydrot5H
xoicAaciy methyl ester was
prepared according to general methee-Aby reaction of
rac-cis-bis-(4-ch|oro-pheny1)-2,3-s\’\FF?-imidazo[l,2-ajpyridin-5-one Is
with 3-chlorosulfonyl-benzoic acid yI ester. The compound was
isolated by preparative HPLC. Thé éxpected product was characterized by
LC/MS (iVI+H) where the mass was observed as 554.9; the expected
s slis 534Chio o NiSuindicatéchal poritp of(Q1:42% 3 mepsuregibyiV -
AkAdbb 1IWQ) 39%@%5&367 was prepared according to general method A by reaction of

ra.c—cis~bis~(f:’{wchloro-phenyl}~2,3—dihydr0—] H-imidazo[1,2-a}pyridin-5-one with 4-

chlorobenzenesulfony] 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 330, LC / MS indicated a purity of 74.86% as measured by
UV 214 nM.

Example 31

rac-cis-2,3-Bis-(4-chloro-phenyl)-1 ~(2-fluoro-benzoyl)-2,3-dihydro- 1H-imidazo|1,2-
alpyridin-5-one was prepared 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 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



Tt

PCT/EP2008/053903 - 46 - ; _
rac-cis-l-(S-ChIoro-Z-methoxy-benzenesuifolyl)-2,3-b|s-(4-chlorp-phen)l)
-2,3- dihydro-IH-imidazoll,2-alpyridin-5-one was prepared according to
nesafimethod A by reaction of )
‘?:c -Cis- bISaE4 chloroyphenyo 2,3-dihydro-1H-imidazo [1,2- aIpyl‘f%In’{ﬁr”wmaz20§3”““’3%3
one with 5-chloro- methoxybenzenesuIfon%?chlonde The compound was
isolated by preparative HPLC. The expected product was characterized by
LC/MS (MTH) where the mass was observed{as 561.04; the expected
mass is 560. LC / MS indicated a purity of @ as measured by UV 214
nM. 10Example 27 CI _
rac-cis-1-(3- ghloro -benzenesulfon)1)} 2 bis-(4-cjarg-phenyl)-2,3-dihydr
o-1Himidazoll,2-alpyridin-5-one was p paf“\eda ceording to general

method A by reaction of \\. . .
rac-cis-bis-(4-chloro-phenyl)-2,3-di H-imidazol1,2-alpyridin-5-one

with 3- 15 chlorobenzenesulfonyl chloride. The compour_1d was isolated by
preparative HPLC. The expected product was characterized by LC/MS
(MGHGIL)EWlfféré“h}ﬁta*mnaﬁslwa&ebﬁ@rwﬁﬂifﬁﬁrﬁ:ﬁﬁﬁmmﬁ&ﬁBﬁPtﬁg@H}/ﬁSi éssdlhydmu

d by UV 214
530.;4614 M8 indicated ap of 89.59% as measured by r
W01200§ ?54 ;%?CBHEPZ%g 06 E<OIAE 6 gentral method A by

reaction o rac-¢is-bis-(4-chloro-phenyl}-2,3- ~dihydro-1H-imidazo[1,2- -a|pyridin-5-one

with 3-chloro-4- -fluorobenzenesulfonyl chieride. The compound was isolated by

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

mass was observed as 549.05; the expected mass is 548. LC / MS indicated
93.31% as measured by UV 214 nM.

a purity of

Example 33

rac-cis-2,3-Bis-(4-chloro-phenyl)- | —(4~ﬂuoro~2—methyi-benzenesulfonyl)~2;3-dihydr0u
iH-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-ajpyridin-5-one
with 4-fluoro-2-methylbenzenesulfonyl chloride, The compound was isotated 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. 1.C/

MS indicated a purity of
100% as measured by UV 214 nM.

Example 34



rac-cis-2,3-Bis-(4-chloro-pheny1)-1 -(3-fluoro-benzenesul fony1)-2,3-dib
ydro-1Himidazo,2pyridin-5-one was prepared according to general
method A by reaction of rac-cis-bis-(4-chloro-pheny0-2,3-dihydrO-I

WH-IMR 2681, 2-aJpyridin-5-one with 3- 5 fluorobenzenesulfongtenteries: 53903
The compound was isolated by preparatiye HPLC. The expected product
was characterized by LC/MS (M+H) where the mass was observed as
515.12; the expected mass is 514. LC /M

> indicated a purity of 50.76%

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(tol4ené-2- sulfonyl) -2,3-dihydro-IH-im
idazo [1,2- alpyridin-5-one was pre ¢ ding to general method A

by reaction of rac-cis-bis(4-chloro -&@"vo 0-1H - imidazo [ 1,2
-alpyri din -5-one with o-to] uensul 'chlo de. The compound was
isolated by preparative HPLC. The.exf aﬁ product was characterized by
LC/MS (M+H) where the mass was lpbsgrvet as 511.07; the expected

mass is 510.1. LC/ MS indicated a purity of 100% as measured by UV 214
nM. WO 2008/125487PCT/EP2008/053903 - 48 -

FAe:EisA e forbloenpesdullony inora-higedehberecprietpnyl) -2,3-dihydro-

)I-H,—iirﬁlhtyﬂfk:r!l 2 Hi w@az;o:slozeawrpﬁwﬁean@waﬁrm@paéﬁg AGEENHAOALDy
0 tio
rgag({l ?I(?rlb”}% hioro- §§y Eci%lgﬂydrodfﬂ}f%?dgiio RrSdiiEgitin-o-one

5 Witk a:01 uoro -2- methy benzenesulfonyl chloride. The compound was isolated by

10

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 35

rac-cis-2,3-Bis-(4-chloro-phenyl}-1-(3-methoxy-benzoyl)-2,3-dihydro-1 H-imidazo[1,2-
ajpyridin-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-methoxvbenzoyl
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 1s 490.1. LC/ MS indicated a purity of 100% as measured by UV 214 nM.

Example 36



|97 ]

10

5 chlorobenzenesulfonyl chloride. The compound was isolated by
preparative HPLC. The expected product was characterized by LC/MS
(M-tH) where the mass was observed as 531.05; the expected mass is
VEBIRG2EMSE indicated a purity of 74.86% as measured by U
rac-cis-2,3-Bis-(4-chloro-pheny1)-1- (2-tluoro-ben zoyl) -2,3 %@%ﬁbﬂf%ﬁ%g
imidazo 1,2- alpyridin-5-one was prepar@& according to general method A
by reaction of rac-cis-bis(4-chloro-pheny1)-2,3-dihydro-1H-imidaz0
[1,2-a]pyridin -5-one with 2-fluorobenzoyl+s-chloride. The compound was
isolated by preparative HPLC. The e s\.- d product was characterized
by LC/MS (M+H) where the mass serye las 479.18; the expected
mass is 478.1. LC / MS indicated a : % as measured by UV
214 nM. WO 2008/125487PCT/EP20Q8 903-49- Ci
rac-cis-1-(3-Chloro-4-fluoro-benzen or?yl) 2,3-bis-(4-chloro-pbenyl)-2
,3-dihydro- 1H-imidazol1l,2-alpyridin-5- Q%e was prepared according to
general method A by reaction of
rac-cis-bis-(4-chloro-pbeny1)-2,3-dihydro-IH-imidazo [1,2-a[pyridin-5-one
‘Wnﬂiﬁ%hﬁﬁd%m{péﬂzﬂﬂ}és(ﬂf@ﬁﬂhﬁhﬁ@ﬂikﬂﬂoiﬁhﬁﬁ@ﬁﬁﬁﬁﬂgﬂﬁiW}a§ 3- dlhydro~

isplatediby, prepar ected Or Was ch racteri
LC/MS N}+I% Wﬁ@?ﬁr{:{;g%s\;ﬂeg?@&eévé “%hrd é&é& ¥

I t?d(.tl()i'l

mass s 5 @“L‘df Wéﬁr‘?&l}eé?eﬁhéfﬁﬁﬂ‘%o‘fhhi’dm ““1 imidazo|1,2- ah’}’ﬂdm 5-one

with 2-(trifiuor omethoxy)benzenesuifonyl chloride. The compound was isolated by

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

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

Example 37

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)—.’lﬁ-dihydro—IH—imidazo[l,2—a]pyrid.in-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. L.C

/ MS§ indicated a purity of 100% as measured by UV 214 nM.

Example 38
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9131% as measured by UV 214 nM. 10Example 33
rac-cis-2,3-Bis-(4-chloro-pheny1)-1-(4-fluoro-2-methyl-benzenesulfonyl)-
2,3-dihydrO1H-imidazo[1,2-alpyridin-5-one was prepared according to

Woeepdlzirethod A by  reaction of PCT/EP2608/053903

rac-cis-bis-(4-chloro-pheny1)-2,3-dihydra-1H-imidazo 1,2-ajpyridin-5-one
15 with 4-fluoro-2-methylbenzenesulfonyl chloride. The compound was
isolated by preparative HPLC. The expecte¢l product was characterized by
LC/MS (M+H) where the mass was obs as 529.06; the expected

mass is 528. LC / MS indicated a purity }'0 as measured by UV 214
nM. WO 2008/125487PCT/EP200§

3903 - 50 -
rac-cis-2,3-Bis-(4-chloro-pheny1l) doro-2=rrrethyl-benzenesulfony1)-2
,3-dihydrolH-imidazo[1,2-a]pyridif-5-gne ¥ @ according to
general method A by reaction of i =0

rac-cis-bis-(4-chloro-phenyl)-2,3-dih -Sxxy-imidazojl,z-alpyridin-5-one 5
with 5-fluoro-2-methylbenzenesulfonyl chloride. The compound was
isolated by preparative HPLC. The expected product was characterized by

CEMS NP (Wireterthahrds wak bbservaes s 5pd.08; dite dpedtén idazol 1,2-
@98 b 2@l G AME:ineidated @ pdrity.eh 00%asmaasued: iy UV 21 4is-bis-
QMdtﬁg x@%ﬁ%ﬁ%ﬁ)%&dih}f&m- IH-imidazo[1,2-alpyridin-5-one with
cyclopropanesulfonyl chloride. The compound was isolated by preparative HPLC, The
expected product was characterized by LC/MS {M+H) where the mass was observed as
461.16; the expected mass is 460. LC/ MS indicated a purity of 100% as measured by UV
214 nM.

Example 39

rac-cis-1-(3-Chloro-benzoyl)-2,3-bis-(4-chloro-phenyl}-2,3-dihydro-1H-imidazo [ 1,2
alpyridin-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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rac-cis-2,3-Bis-(4-chloro-pheny1)-1-(3-methoxy-benzo)-2,3-dihydro-

H-imidazo 1,2- ajpyridin-5-one was prepared according to general method

A by reaction of rac-cis-bis(4-chloro-pheny1)-2,3-dihydro-IH-imidazo |
WP-2gp8/michierb5-one with 3-methoxybenzoyl 15 chloride. The comﬁ 3003

isolated by preparative HPLC. The expected product was characterized by

LC/MS (MH) where the mass was observed as 491.21; the expected

mass is 490.1. LC / MS indicated a pyyity,.of 100% as measured by UV

214 nM. Example 36 WO 2008/125487F}JC'I;{EP2008/053903

rac-cis-2,3-Bis- (4-chloro-ph enyl)-1 -(2- tri_fl uorometh oxy-benzenes

ulfonyl) -2,3- dihydrolH-imidazo11,2-al n-5-one was prepared

according to general method A by reactiop of rac-cis-bis- (4-chloro-ph enyl

) -2,3-dihydro-1H-imidazo11,2-alpyridi i @ with

2-(trifluoromethoxy)benzenesulfonyl e compound was isolated

by preparative FIPLC. The expected duiet was characterized by LC/MS

(M+H) where the mass was observedias 581; the expected mass is 580.

LC / MS indicated a purity of 100% as%easured by UV 214 nM. ()

rac-cis-2,3-Bis-(4-chloro-pheny1)-1-isobutyry1-2,3-dihydro-1H-imidaz0

k2-alpyridinsSoneonas Repared aceerding QAN MENOLARY, 5 s gco-

rﬁf?ctio of fﬁ?ﬁm -bis-(4-chloro- 1 .
PheRJI- 3L bk RS imi SR pYidincsootiamithisoblityryhotiaride.
Thegenufoundiswais-[setatechbyhpreparative:HRPL G HThei @xReEtRd IIORCts o .

was sharactsrizeciby -GIMS (M) where the mass was observed as
427.2; the expected r?};g%s IS 4256§.|1FD?E E{écﬁ hgglﬁ‘dlcé?tgﬂjﬁﬂﬁ YGf 1tRshky
HERYIIEE b\ U 214 figtected product was characterized by LC/MS (M+) where the

mass was observed as 581.01; the expected mass is 580. LC / MS indicated
100% as measured by UV 214 nM.

a purity of

Example 41

rac~cis—2,3~Bis—(4—chioro—pheny?) -1-(3-fluoro-benzoyl)-2,3 -dihydro-1H-imidazo{1,2-
alpyridin-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-alpyridin-5-one with 3-fluorabenzovl
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 1009 as measured by UV 214 nM.

Example 42



[ &2

WO 2008/125487PCT/EP2008/053903 - 52 -
rac-as-2,3-Bis-(4-chloro-phenyl)-1-cyclopropanesulfonyl-2,3-dihydro-
H-imidazo [1,2- alpyridin-5-one was prepared according to general
iiethodi 2648y reaction of rac-cis-bis(4-chIoro-phenyl)-2,3-dihycﬁ =k _
H-imidazo 11,2-alpyridin -5-one with 5 cyclopropanesulfonyl ¢ %frll%%‘)?ﬂ%%ﬁ%s
compound was isolated by preparative APLC. The expected product was
characterized by LC/MS (MTH) where the mass was observed as 461.16;

the expected mass is 460. LC/ MS indicats purity of 100% as

measured by UV 214 nivl. 10Example 39 \rac- cis- 1- (3-Chloro-benzoyl)
-2,3-bis-(4-chloro-phenyl ) -2,3-dih ydre-1K- inpdazo [ 1,2- alpyridin-5-one
was prepared according to general me -‘@- gction of

rac-cis-bis(4-ch loro-phenyl )-2,3-dihydro-1H- imidazo [ 1,2 - alpyridin -5

-one with 3- chlorobenzoyl 15 chloride. The chmypound was isolated by
preparative HPLC. The expected product @» aracterized 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. WO

%%iiﬁﬁgW@TIEWOMQﬁi%QGBZ—(Z;%mammplﬂxé@@facetyi}Q,S-dihydro%}i—
imidazo{1,2-a]pyridin-5-one was prepared according to general method 4 by reaction of

rac~cis~bis—(4~chioro~phenyi)-2,3—dihydr0~1 H-imidazo[1 ,2-a]pyridin-5-one with (2,5-

dimethoxypenylyacetyl chloride. The compound was isolated by preparative HPLC. The
expected product 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,

Example 43

rac-cis-2,3-Bis-{4-chloro-ph envi)-1 —(furan—2—carb0nyi)-2,3~dihydm— I H-1midazo{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-]_H—imidazo{})E-a}pyridin—imone with 2-furovl chloride.
The compound was isolated by preparative HPLC. The expected product was
characterized by LC/MS (M+H) where the mass was observed as 45 1.17; 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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rac-cis-2,3-Bis-(4-chloro-pheny1)-1-(3-trifluoromethoxy-benzenesulfon)71)
-2,3-dihydrOtH-imidazo[1,2-alpyridin-5-one was prepared according to
general method A by 5 reaction of
WacaRs1Big44-chloro-phenyl)-2,3-dihydro-1H-imidazo[1,2-alpytiginieneson:
with 3-(trifluoromethoxy)benzenesulfonylchloride. The compound was
isolated by preparative HPLC. The expected product was characterized by
LC/MS (M+H) where the mass was obsegved as 581.01; the expected
mass is 580. LC / MS indicated a puri 100% as measured by UV 214
m14. 10 Example 41 AN
rac-cis-2,3-Bis-(4-chloro-pheny1)-1-(34 benzoyl)-2,3-dihydro-1H-imi
dazol1,2- alpyridin-5-one was iep regt-agcoyping to general method A by
reaction of rac-cis-bis- 15 \ -
(4-chloro-phenyl)-2,3-dihydro-114,imidazoll, 2-aipyridin-5-one with
3-fluorobenzoyl chloride. The co w was isolated by preparative
HPLC. The expected product was charatterized by LC/MS (M+H) where
the mass was observed as 479.19; the expected mass is 478.1. LC/ MS
ificated’ Bty bloroos B mebsurethoyytvr2ed nAA:dV@ro-1H-imidazo[1,2-
%@@ﬁﬁﬁmgﬁr@@-ﬁé?ﬁ%ﬂ%ﬁ?&ﬂgﬁg %g’e%ral r?@fﬁ%ﬂ %ﬁ%}fﬁ’&@é&%}?gf rac-cis-bis-
0;ph en )-1-12-(2,5-dime y-ph.enyl)-acety11-2, ,
S s i st roxybenzoy
Gelnstas-rheeeurABy fesetionlotd by preparative HPLC. The expected product was
racreigdis(bohlors:phemt)-213-divdd Halnidazall 2- ARyridins:one .4

\Jl'vr{!al'sls(lzs'gé@.l. LC/MS indicated a purity of 100% as measured by UV 214 nM,

Z~

Example 45

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



5 dimethoxypenypacetyl chloride. The compound was isolated by

preparative HPLC. The expected product was characterized by LC/MS

(M+H) where the mass was observed as 535.21; the expected mass is
vEBAts/LB4MS indicated a purity of 100% as measured by UY, CZI%PQMS/ossms

10Example 43 rac-cis-2,3-Bis-(4-chloro- enyl) -1 -(furan-2-carbonyl)

-2,3 -dihydro-1H-imidazo [1,2- alpyridin-5-0ne was prepared according to

general method A by reaction of o

rac-cis-bis(4-chloro-pheny1)-2,3-dihydke

with 2-furoyl chloride. 15 The compo @ as isolated by preparative

HPLC. The expected product wasicharacterized by LC/MS (IVI+H) where

the mass was observed as 451. @f @ d‘Mass is 450.1. LC / MS

indicated a purity of 100% as meastired py UV 214 nM. WO

2008/125487PCT/EP2008/05390

rac-cis-2,3-Bis-(4-chloro-pheny1l)- ethox-y-benzoyl )

-2,3-dihydro-1H-imidazo [1,2- ajpyr¢din-5-one was prepared according to

general method A by reaction of

PaG=€is hﬁiﬁbﬁl’m&-phelﬁly&)}@&ddayﬂr@ai}dle“ﬁkaztéEllﬁoaﬂpyﬁlgi@fﬁioﬂ%mydmm

WithiZranethaxyh Laschigride. The. LMRoY! %1‘(4\/ S Iszoexat 1 4
preParatl\?/;eé%PL?%l%ﬁe %3( ected% }r(?d?uit{vr\‘}gs c al‘%lgié’rezleEF (“L%?ﬂ/l/gb§

e the fﬁéésC 8‘?%’(}%&&@&@?@Ifﬁé@@é@fé@ﬁﬂ@Si@n 5-one
mgthﬁ -tk M5 imdiodbed-anpuirify ofl 1BDY%das TheastieshbY WM 244 RivEy

%%pﬁ%@@FﬁchB@ﬁé%x%QéQgg ;RJS%UX )ids GYG0 Smanecar /R/I%lh\g itg) where the

-dihydro-1 H-imidazo [1 ridin-5- one was prepared accor

J éar? R S af)§/4Pe%tf8ﬁ OPestedispis{adalors- phehy i Bdinydio- of
109% imnictazorfeddhypyii dir +Bvone with cyclopentanecarbonyl chloride. The
compound was isolated by preparative HPLC. The

A

H-imidazo[1,2-alpyridin-5-one

Example 47
i

rac-cis-2,3-Bis-(4-chloro-phenyi)- 1-(2mﬂu.o:‘o-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~dihydz‘oﬂIH—imidazoE 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% vield).

"H NMR (CDCLs): 8 7.95 (d, 1H), 7.73-7.67 (m, 2H), 7.31-7.23 (. 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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15 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 WO

VX0 08/4/25487PCT/EP2008/053903 - 56 - CI _ -
rac-cis-1-(3-Chloro-2-methyl-benzenesulfonyl)-2,3-bis-(4-chlor-pheny 1.2 0
,3-dihydrolH-imidazol1,2-aipyridin-5-onéi’/zés prepared according to
general method A by reaction of
rac-cis-bis-(4-chloro-pheny1)-2,3-dilydro-IH-imidazofl,2-ajpyridin-5 0 e 5
with 3-chloro-2-methylbenzenesulfo W@?ﬂ@r@e. The compound was
igéraﬁeﬁfbylaéréﬁa?éiﬁ@okww@nmhé@me@mdimﬁadu%%aﬁ-@IP@E%B%{%EQﬁy
LEMSuMHH) wvhere the mass;was observed as 545.04; the expecte
mass is 544. LC / MS indicated a purity of 100% as measured by UV 214
nM. 10Example 47 ci rac-cis-2,3-Bis-(4-8j1loro-pheny1)- I - (2-flu
oro-benzen esulfonyl)-2,3-dihydro-6- odg-1Himidazoll,2-alpyridin-5-one
Method B: To a solution of rac-cis-2,3-B
15 benzenesulfonyl)-2,3-dihydro-$H-inygfazof 1,2-a Ipyridin-5-one
(Example 8) (569 mg, 1.1 mmoh4 ef WL) and DC1v1 (10 mL),
N-iodosuccinimide (MIS) (373 mg, i) wasadded and stirred at rt
for 4 hrs. w7©

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.

1 R . .. ~ P

HNMR (CDCL;): & 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, 1H3.

3

Example 49
mc~3w[cis—2,3~Bis—(4—chloro—phenyl)—5—0):0—2,3—dihydr0—6-i.odo~51¥l—imidazo{l, 2-

alpyridine-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—(éi—ch].oro-phenyl)—S—oxo—Z,ﬁ—dihydro—SH—imiciazo{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, IH), 6.50 {d, 2H), 5.67 (d, 1H), 5.24 (d, 1H), 3.98 (s, 3H).
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The solvent was removed under reduced pressure, the residue was

triturated with 50% 20 EtOAc/Hexane, filtered, and the residue was

washed twice with hexane. Dried on vacuum for 4 hrs. (504 mg, 71%
wield)s/HMNMR (CDCL3): 6 7.95 (d, 1H), 7.73-7.67 (m, 2H), 7. %(]j -7.23

2H), 7.07 (d, 2H), 7.02 (d, 2H), 6.79 (d, 2H), 6.58 (m, 2H), 6.33(H" X 8’ 153903

5.86 (d, 1H), 5.75 (d, 1H). WO 2008/125487PCT/EP2008/053903 - 57 -

Example 48 rac-3-[cis-2,3-Bis-(4-chloro-phenyl)-5-o0xo0-2,3-dihydro-6 od o

-5 H - midazo [ 2 al pyridine-1 -su Ifonyl -benzoni trile Cl The titled

c S ,Rrep ared to general method B by reaction of
r%%%fgzwfg ‘ﬁ‘g G Hlﬁf?é) d% fﬂ% B0l X autinyarb BHImidazo A sealable

ézg’%(zd b%ﬁfﬁg?}é@&%@w@ﬁ&mnm?ewmtkdk{hl& foll oMMBy(@@@Jﬁ(%) Brmimol, 15
iid) ) a ] ¥y 5 H),
@ADO, 2 72 . T A9 T e e
rac-3-[cis- {4- cﬁf&? Sﬁgﬁy )% 826 }20§Id|hydro 6-iodo-5H midazo
[1, 2- alpyridine-I-sulfonyll -benzoic acid methyl ester Cl 150\ The titled
compound was prepared according to general method B by reaction of
rﬁbé@o Cis2@shier{dvet hoig-pRanyddHrex0e-2, Brainy =Sk 'Eq'ﬁ?c%q %ﬂ the title
Fg)y[gggﬂe -1 - sulfonyll -benzoic acid methyl ester with NIS. (?L
(CDC13): 6 8.36-8.32 (m, 2H), 8.04 (d, 1H), 7.91 (m, | H), 7.65 (dd,
1H) 7.05 20(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). Example 50

rac-cis-6- (4.~Acetyl~p1'peraziﬂe-1—carbonyl}—2,3—bis—(4—chioro~phenyl)—1—(2~ﬁuor0~
benzenesulfonyl)-2,3-dihydro-1 H-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-alpyridin-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

{0
.
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WO 20081125487PCDEP2008/053903 - 58 - Method C: To a solution of
lodide (0.094 mmol, 1 equiv.) in THE (2 mL) in a sealable tube, Pd(1
Ph3)4 (0.028 mmol, 0.3 equiv.) was added, followed by DIPEA (1.4 mmol,

WS Bgerizysand amine (0.468 rnmol, 5 equiv.). The reaction tut%%sfvggz 08/053903

charged with 50 psi 5 carbon monoxide, and heated at 65 'C for one hour.
The solvent was removed under reduced gressure Preparative HPLC

provided, theiiiie-commpo 1 Examp 2 e I iper
blll%jﬁ Fxa %R0 15@# (Hﬁst ffgo ﬁéhg mlort)ﬁl?}m -4-yl-

azine-l-

uor%%oeﬁzénegé%éaﬁﬂx/ 15> 3T yHre- e taAs S[if?lcém?ﬁd?maﬁlﬁ“m@ pfiecne was

WasHIFE éﬁé@"éﬁmmﬁt@b@ﬁw méthedGdoyofeactioniof-bis-(4-chloro- -phenyl)-
raq@51&%—@&%%&@5@‘WGQXQO]‘Z(? dﬁ%dro 1H-iz ld“tzo[} 2-a)pyridin-5-one with

fly% benzeng oné/ 6 |od§5}293 -dih ydro-1H-imidazo
iw ST KT S BF A oTHE Bomisdaind Wasreparative
afed DycsiepaiativeoriRL Gadlthe expecteadsp IDQMEM@D@@@P@ b RY was
hﬁﬂM&ﬁMiﬁh\/yhg{@ na e 9.13: the expected
mass, SE§ /yééa%lcatsgl;{fgu?ﬁi gﬁgos Frass E&iﬁe E‘W)gﬂ%‘f
M. S0Example 51 WO 2008/125487PCT/EP2008/053903 - 59 -
rac-cis-2,3-Bis-(4- chloro -phenyl) -1 -( 2-fl uoro-benzenesulfonyl ) -6-
[4-(2-morpholin-4-y1- 2-oxo-ethyl)-piperazine- | -carbonyl]
-2,3-dihydro-1H-imidazo [1,2- alpyn%@gggg/vas prepared according to
general method C by reaction of rac-cis-2,3-his-(4-chloro-phem4)-
1-(2-fluoro-benzenesulfony1)-6-iodo-2,3- 'hydro 1H-irnidazo[1,2-alpyridin-
5-one with 5 4- [2-(piperzin-l-y1)-acetylljiaypholine. The compound was
isolated by preparative HPLC. The xp d product was characterized by
LC/MS (M+H) where the massy

s LT |

rac-cis-2,3-Bis-{ 4-chloro-phenyl)-1-(2-fluoro-benzen esulfonyl)-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-
benzenesuifony])~6—i0d0~2,3—dihyd1’o—lH—imidaZO 11,2-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 M.

Example 53

N-(2~-{4—[ratc»cis-Z,S~B1'.s—(4-chioro-phenyl)~.l —(2—ﬂuoro-benzenesulfonyi)—5-oxo-.] , 2, 3,
5-tetrahydro-imidazo[1,2-2] pyridine-6-carbonyl|-piperazin-1-yi}-ethyl)-



observed as 754.3; the expected mass is 753. LC / MS indicated a purity

of 100% as measured by UV 214 nM. Example 52 CI

rac-cis-2,3-Bis-(4-chloro-pheny1)-1-(2-fluoro-benzenesulfony1)-6-(mo
Wehitfid244%¢arbony1)-2,3-dihydro-1H-imidazo[1,2-alpyridin-5-poe/mwasos 433903

prepared according to general method C.gy reaction of

rac-cis-2,3-Bis-(4-chloro-pheny1)-1-(2-flu0rO- 1.5

bee&:en%ﬂﬂﬁmmyﬁ)iﬁ%dpfaﬁrdihyﬂm&hg -tnidazel hﬁtﬁd@ﬂiﬂiﬂ-&&i&% of rac-cis-

vzlgwmocrmmm gwﬁﬁsmﬂe@tmgm !%ﬁ&fg}éi‘@ ; HOP 0

expecte pro uctwas C aracterlze ere e mass

wa%ﬂdgér%efé%g@@ws@qﬁ@téiﬁéé@ww@@wk B2athy e PV tidiesenaide. The
parityoh89%ascnedduree-pyrAiv 1AM 12QExammple }5{%&[\%(2»*141:]1-1&: acterized
o O e O e

3, 5-tetrahydro-imidazo|1 pyridine-6-car ony[l’“iolpera In-1-
WoiBaua1bs 288D E0asnssond beb'y mkttatesulfonamide was
prepared according to general method C by reaction of rac-c s- 2,3- Bis-
(4 - chl oro-phenyl ) -1 - (2 -flu o ro -benzenesulfonyl ) -6 - iodo -2,3-d
ihydro-1 Himidazo [1,2-a]pyridin-5-@ggn\{¥jfpﬂ -(2-Piperazin-1 -*ethyl) -m
ethanesul fonami d.e. The compound was isolated by preparative HPLC.
The expected product was characterized 5 by LC/MS (M+H) where the
mass was observed as 748.2; the expected mass |s; 747.LC /I MS
indicated a purity of 100% as measured by UV 214 nM. Example 54

10 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-phenvi}-

1-(2-fluoro-benzenesulfonyl)-6-iodo-2,3-dihydro- | H-imidazo|[ 1, 2-a]pyridin-5-one with
1-[2-(morpholine-4-yl)-ethyl] -piperazine. The compound was isolated by preparative

15 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-benzenesul fonyl)-6-{4-(3-
methanesulfonyl-propyl)-piperazine-1-carbonyi] -2,3-dihydro-1H-imidazo[1,2-

a]pyridin-3-one was prepared according to general method C by reaction of rac-cis-2,3-
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10 rac-cis-2,3-Bis-(4-ch loro-phenyl) -1(241 uoro-benzenesulfonyl)-644-
(2-morpholin -4-ylethyl) -piperazine-1 -carbonyl] -2,3-dihydro-1H-imidazo
[1,2-a] pyridin-5-one was prepared according to general method C by
Wweartiehxsfigac-cis-2,3-Bis-(4-chloro-phenyl)- . _
1-(2-fluoro-benzene5uIfonyl)-6-iodo-2,3-d,i,hydro-|H-imidazo[lE{-j;.-;lrﬁ‘"}‘ﬂl;‘ﬁﬁts'léﬁg}?a3903
-one with 1- [2-(morpho|ine-4-y1)-ethy1]16’|bérazine. The compound was
idilatec by preparative Lo HBLC ), reductwas, .
cng{&c}gﬂz _d@)k%rgiMmS@MT Wr%zf%r%%{a@i%vg% (())bEs’ér\(flehJ %llé) 71%3
the expected ass is 78918 I\}Ié%Hﬁi%%%f%%‘%ﬁt&ﬂﬁ?m@@%%@’azme; The
rﬁ@&ﬁiﬁ%@ﬁ%}%@@im&@mpt@ 5120 The expected pII]:OdUCt was ch(aracteri_zed
rag-CisH2 S BisHA-ChIQraRNE R 62 fluqro; esulfon l%— l[%i‘. 3- .
g yESEry prop ) pescie o Do | Ao T et
1,2° alpyridin-5-6nd was EJR 8 BABEEEEaIg {3 bendtal method C by
reaction of rac-cis-2,3- WO 2008/125487PCT/EP2008/053903 - 61 -
bis-(4-chloro-phenyl)-1-(2-fluoro-benzenesulfonyl) -6-i odo-2,3-dihydro-1H
- imidazo [1,2-ad pyridin-5-one Withgxample 56
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 747.12; the-expected mass is
746. LC /5 MS indicated a purity of | 00% as, mea
Example 56 rac-cis-2,3-Bis-(4-chloro-pheny
uoro-benzenesulfonyl ) -6-(4-meth)7I -pfp&azi 16416
-carbonyl)-2,3-dihydro-IH-imidazo 11,2-al pyridin -3ghe was prepared
according to general method C by reactign of” F‘b
rac-cis-2,3-bis-(4-chloro-pheny1)-1-(2-fluorobenzenesulfon)l)-6-iodo-2,3-di
hydro-IH-imidazo | 1,2-alpyridin-5-one with N-methylpiperazine. The
compolRdvas-igolatediy. arepasatyg. bl gcted product was
@F@SP@E‘)@%%YH?%N%WE?E?‘?V ]eg_eglﬁﬁg %%i%%i&g‘?gg & a%%%@@%’;dme"
the expécted IHmdazoi 1, 2-ajpyridin-5-one was prepared according to
general method C by reaction of mc-cis—2,3~bis—(4-chioro—phenyl)_I_M( 2-fluore-

beﬂzenesulfony])-6—i0&o~2,3wdihydro—l H-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 1s 640. LC/ MS indicated a purity of 100% as measured by UV 214 nM.

Example 57

m&cis-Z,&Bis-(ﬁiwch]omﬂphen}f[}w6—(4~ethanesulfon}flvpiperazine-l~carbonyl)-i~(2-
fluoro-benzenesulfonyl) -2,3-dihydro-1H-imidazo{1,2-a] pyridin-5-one was prepared
according to general method € 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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15 mass is 640. LC / MS indicated a purity of 100% as measured by UV

214 nM. Example 57 Al H6/EI oro-ph enyl) -6- (4- ethanes

ulfonyl-piperaz ne-1 -carbony1)-1 -(2- 20

fluoro-benzenesulfonyl)-2,3- dihydro 1H6§nidazoll 2-al pyridin-5 -on e

e\égvisms 5 %IS (C%c%:%?}%é eny I\C/:IB%) %E‘Ig gfmass was observed as

ol 8: WZMWE)ESZWOLES Mﬁwﬂrbeitdél mislaiy [, 284} as measured by
‘Iﬂlﬂcﬁj&me with 1- ethanesulfonyl-piperazine. The compound was

isolated by preparative HPLC. The - 62 - expected product was

characterized by LC/MS (M+H) where the mass was observed as 719.18;

the expected mass is 718. LC / MS indicated a purity of 88% as measured

by UV 214 nM. Example 58

rac-cis-2,3-Bis-(4-chloro-phenyl)- 1#%3'”0“) benzenesulfonyl)-5-oxo-1, 2,

3, 5-tetrahydro-imidazo[1,2-a]pyrid %‘-%%fré%xyllc aC|d methyl ester was

prepared 10 according to general method

rac-cis-2,3-bis-(4-chloro-pheny1)-1-(2-

fluoro-benzenesulfonyl)-6-iodo-2,3- hy (0-IH-imidazo[1,2-a]pyridin-5-on

e with methanol. The compoun 0 ated by preparative HPLC. The

1§ LGIMS (M+H) where the
mass was observed as 572. 93 the expec ed mass is 572. LC/ MS
indicated a purity of 92% as measured By 214 nM. Example 59

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(2-fluoro-benzenesulfonyl)-5-oxo-1, 2, 3,
S-tetrahydro-imidazo{ I,2-ajpyridine-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-alpyridin-5-one with

methanol. The compound was isolated by preparative HPLC. The expected product was
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0 5 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 methylamide
was prepared according to general method C by reaction of
rac-cis-2,3-bis-(4-chloro-pheny1)-1-(2-

fIuoro-benzenesulfonyl)-6-iodo-2,3-dihy%‘%d"—lH-imidazo[1,2-a]pyridin-5-on

ith 1 hylamiae: d isol ve HPLC.

e e S e, pectd

IpaSHE WAS Observbdingdisteds meiexpetibd shaseins? by CY MG nM.
indicated a purity of 100% as measured by UV 214 nM. Example 60 15
rac-3-Vis-2,3-Bis-(4-chloro-phenyl)-6-(morpholine-4-carbony1)-5-oxo-2,3-
dihydro-51-1- imidazo[1.2-a]pyridi e--fon []-benzoic acid methyl ester

was prepared according to generat et ofs by reaction of
dihydro6-iodo-5H-imidazo[1

rac-3-[cis-2,3-bis-(4-chloro-pheny1)-5-0x0-2,3
, 2-a]pyridine-1-sulfonyll-benzoic acid methyl-ester with 20 morpholine.

The compound was isolated by prep ragve C. The expected product
was characterized by LC/MS (M+H e he mass was observed as
668.38; the expected mass is 667.L.C| y o@ a purity of 100% as
measured by UV 214 nM.  -64 - Examp!)e,;‘séi
rac-3-{cis-2,3-Bis-(4-ch|oro-pheM)-vGM-(Z-@Bholin-4-y1-2-oxo-ethyl)-pi
perazine-1- e
carbonyl]-5-oxo0-2,3-dihydro-5H-imidazo[1,2-a]pyridine-I-sulfonyl ;-benzoic
acid 5 methyl ester was prepared according to general method C by
rieactidneBiagBedis@Fenyl)-1-(2-fluoro-benzenesulfonyl)-5-oxo-1, 2, 3, 5-

iSz(4:chloro:ph -5-0x0-2, 3-dihydro;6-i0de-5H-imidazo[ 1 .

A S R TRERER s prepercd
agemdimb otigabsral 2upihedaZihy ik etivandmecThie Lo rmpolindhivas-igotasdn 1 -(2-
DRI SRALANNE HELS- dRgsxpecied Areductwas charactetizad by LC/NMg,

(M+H) where the mass was observed as 794A4; the e>é;3ected mass is

By kyniee/NiksipefeeREaR Sty Bt erovs s srsbsurEt-by Glrezrpenied product
vXamRIRRAzed 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.

i ——

Example 60

rac-3-|cis-2,3-Bis-(4-chloro-phenyl)-6-{morpholine-4-carbonyl)-5-0x0-2,3-dihydro-5H-
imidazo[1,2-ajpyridine-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-ox0-2,3-dihydro-
6-iodo-5SH-imidazo[1, 2-a]pyridine-1-sulfonyl]-benzoic acid methyl ester with
morpholine. The compound was 1solated 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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rac-3-[cis-2,3-Bis-(4-chloro-phenyl)-6-(4-methyl-piperazine-1-carbon
yl)-5-0x0-2,3- 15 dihydro-5H-imidazo[1,2-a]pyridine-I-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]pyfidine-I-sulfonyikbenzoic acid
methyl ester with N-methyl-piperazﬁ;{e.n;l' t}% g?mpound was isolated by
preparative HPLC. The expected proaugf was characterized by LC/MS
(M+H) where the mass was observed as 20 68L02; the expected mass is
680. LC / MS indicated a purity of 100% as measured'by UV 214 nM.
Example 63 -65 - rac-3-[cis-6-(4-Acetyl-piperazinet 1
-carbonyl)-z,3-bis-(4-ch|oro-phenyl)-5$cr€, = Q
dihydro-5H-imidazo[1,2-alpyridine- @u onyli-b ﬁZQ'rg: acid methyl ester

was prepared according to general meth@d: C by @&ion of

rac-3-[eis-2,3-bis-(4-chloro-phenyl)-5-oxe- 5 P

2,3-dihydro-6-iodo-5H-imidazol[1, 2-a]pyridine-l-squohyII-benzoic acid

methyl ester with N-acetyl-piperazine. The compound was isolated by

preparative HPLC. The expected product was characterized by LC/MS
restdHyisRet Bilve fresswab ohdefvéd Gsm0908lithé-pixpectedtindsiperazine-1-
cé%gz%&géé%%mﬁ9&%&%%‘?&%‘??{%%;E%ﬁ%%ﬁqsﬁ}’féé\ﬁ%‘éﬂ%‘f&a‘%ﬁd
meed felsrovasHispateniRrerseaya penaebinales fidnyisspsrast rac-3-[cis-2,3-
BiekcaiRenyhleRsoxe2 dinydiasakkinidaz ot alpyiginesuiiomyll-he fonyi]-

zoic acid., methgll ester was 15 prepared according to general method C by
bpgaez[izo?fné!rmet vl ester with T-morpholin-4-y1-2-piperazin-1-yl-ethanone. The

coatp3ufaisa StidiBedt oiylprophenyd HPDRO-2 ik ditpubiedtriodoch dminazelerized

1,22 ridine- 1-sulfonylpbenzoic acid methyl_ester wijth _
b R R S R b g e Arats 795
LEHPIMS TFivecexgectedi produ o as cheractetized byAECME (M+H) where

the mass was observed as 759.11; the expected mass is 758. LC / MS
indicated a purity of 20 100% as measured by UV 214 nM. Example 65

Example 62

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)-5-0xo-
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 63
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- 66 - rac-3-
(cis-2,3-Bis-(4-chloro-pheny1)-644-(2-imidazol-1-yl-ethyl)-piperazine-1-
carbonyl]-5-ox0-2,3-dihydro-5H -imidazo[L2-a]pyridine-I-sulfonyl} -benzoic
acid methyl ester was prepared accordln% to general method C by
reaction of rac-34cis-2,3- 5
bis-(4-chloro-phenyl)-5-oxo-2,3-dihydro-6-iodo-5H- |m|dazo[1 2-alpyridine-
| -sulfonyllbenzoic acid methyl ester with
1-(2-imidazol-1-yl-ethyl)-piperazine. The compo
preparative HPLC. The expected prod
(M+H) where the mass was observ 76 |
760. LC / MS indicated a purity of 1 O% as me g;ﬁged by UV 214 nM. 10

as isolated by

Example 66 Vs
rac-3-jcis-2,3-Bis-(4-chloro-phenyl)-6-[4-(2-morpholin-4-y1-2-oxo-ethyl)-pi
perazin-1- ylmethyl]-5-oxo-2,3-dihydro-5H-imidazo[ 1,2-a]pyridine- |
-squonyII benzonitrile was 15 prepared according to general method C by
reactio
"acat éf§ S R RS B hy B BRb 2 3 Ry e R R s >
diedpyridines idsuifo mAblpendonitiileulfith vl -benzoic acid methyl ester was prepared

;- (0]
SRR R T
2

dioméréote Thabs it Ohserlididy 74751l oy Bxpeaeid ma%@@m@stm

WIE@ NM%&%%%&%QZ%?UW%QB%&%/%%ﬁ%@@t%Hr@Fﬂ%ﬂéﬁtMC The
expxe%:rcgg groduct was characterized by LC/MS (M+H) where the mass was observed as

709.03; the expected mass is 708. LLC / MS indicated a purity of 100% as measured by
UV 214 nM.

Example 64

%%

4
Sk,

\ /

a

rac-3-]cis-2,3-Bis-(4-chloro-pheny!)-6-(4-ethanesulfonyl-piperazine-1-carbonyl)-5-oxo0-
2,3-dihydro-5H-imidazol 1,2-a]pyridine- 1 -sulfonyli-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-5SH-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. 1L.C / MS indicated a purity of
100% as measured by UV 214 nM.

Example 65
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F HO-
rac-3-[cis-2,3-Bis-(4-chloro-pheny1)-6-(morpholine-4-carbony1)-5-oxo-2,3-
dihydro-5Himidazo[1,2-a]pyridine-I- sulfonylkbenzonitrile was prepared
according to general method C by react%)&
rac-3-[cis-2,3-bis-(4-chloro-phenyl)-5-0x0-2,3-dihydro-6-iodo- 5
51-1-imidazo[1,2-a]pyridine-1-sulfonylj-benzonitrile with morpholine. The
compound was isolated by preparative HPLC. The expected product was

characterized by LC/MS (M+H) where the mass Waserved as 635.03;
the expected mass is 634. LC / MS indicate r|t yof 100% as

measured by UV 214 nM. 10Exampl ack3- IACE y1-p
perazine-l-carbony1)-cis-2,3-bis-(4-c roopheny -5*eXx0-2,3-
dihydro-51-1-imidazo[1,2-a]pyridine-1- suljb“nb géonltnle was prepared
according to general method C by reaction of S
rac-3-[cis-2,3-bis-(4-chloro-pheny1)-5-o0x0-2,3-dihydro-

156 iodo-5H-imidazo[1,2- a]pyridine 1 -sulfony1]-benzonitrile with

A e SR s R R e e
cmmweﬁsmémubagx@mﬂméaexbbat@hamaissasz 678100 Iz acid
rﬂ@ﬁ‘fgﬁé‘é{é mgrlg%gm%aaﬁge ggﬁgﬁ-%&é\ﬁa&@wm%n 5RGR-A R.2,3-

Bis-(4-chloro-pheny1)-5 -0x0-644-(3 ,3_,3-trifluoro oplonyﬁ plpera
Oifel m@?k&ﬁﬂ?@@ﬂﬂﬁ%’r@ Bdiimidetojede-ayrineal Lﬁféhm nzshifonyl]-

bHﬂ%W%}ErMWW@@ {0 generalimefnee, ChoyipeacHan ohe compound was
rac-3-[cis-2,3-bis-(4-chlo

lﬁﬁﬂﬁéﬁ?/ll)%?é%rz“%‘ﬂuﬁ%g 6T%%|8X§’PFEFF?| FEQOLE VARG BRyOY
(o teheiéis 3.3sy usibdeRipe tazio: 2yl-fropapeteien dhescanpaandms
as IS Iated r tive HPLC Th ted product was
i 18%560 arizet %&L%@afl\%eﬁv) iﬁ%x?n?agsgj%[vas observed as 744.17;
the expected mass is 743. LC / MS |nd|cated a purity of 100% as
measured by UV 214 nM. 10

Example 66
MU %g}
H \\

rac-3-{cis-2,3-Bis-{4-chloro-phenyl)-6-{4-(2-morpholin-4-yl-2-oxo-ethyt)-piperazin-1-
yvlmethyl}-5-ox0-2,3-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 -sulfonyi]-benzonitrile
with I-Morpholin-4-vl-2-piperazin-1-yl-ethanone. The compound was isoiated 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 67
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Example 70 rac-cis -2 .3 -Bis-(4 -chloro-pheny1)-1 -acetyl-2,3 -dihydro-6
0do-11-1-im dazo [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-11-1-
15imidazo[1,2-a]pyridin-5-one: CI To a6 olution of
rac-cis-2,3-bis-(4-chloro-phenyl)-2,3- d|hy ro-1H-imidazo[1, 2-
ajpyridin-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 AP (20 mg, 0 16 mmol)
were added, followed by 20 acetyl chloride (L. , 1.2 mL, 16.87 mmol)
. The reaction was stirred at rt for 4 M&L was added to
guench the reaction. The solvent w €duced pressure. -
69 - FCC (10% MeOH/DCM) provided \sé‘é
rac-cis-2,3-Bis-(4-chloro-phenyl)- 1 _%yl Z\SQ
dihydro-1H-imidazo[1,2-a]pyridin-5=one as a salid (3.0 g, yield 89%).
IHNMR (CDC13): 5 7.48 (dd, 1H), 7.12 (d, 2H), 7.09 (d, 1H), 7.04 (m, 2H),
6.79 (d, 2H). 56.63 (m. 2H), 6.24 (d, 1H), 5.95 (d. 1H), 5.68 (d, 1H), 1.96
e 33|_Qrs %tng%s 4%%%'%@69’! 1}-6-(morpholine-4-carbonyh)-5-ox0-2,3-dihydro-5H-
rac- CIS -2,3-Bis-(4-chloro- phenylg 1-acetyl-2,3-dihydro- 6y|odo 1H|m|daz§
rg%ﬁ&rﬁmﬁﬁ@r@rl@plfonyl] -benzonitrile was prepared according to gcneral

method C by reaction of rac-3-[cis-2,3-bis-(4-chloro-phenyl)-5-ox0-2,3-dihydro-6-iodo-
5H-imidazo[ 1,2-a]pyridine-1-sulfonylj-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 635.03; the expected mass is 634. LC/ MS
mdicated a purity of 100% as measured by UV 214 nM.

Exampie 68
3/“\N ; N
R
™) 4 Q,‘—ﬁ/
1

rac-3-[(6-(4-Acetyl-piperazine- 1 -carbonyl)-cis-2,3 -bis-(4-chloro-phenyl}-5-0x0-2,3-
dihyaro-5H-imidazo[1,2-ajpyridine-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-i0do-5H-1midazof 1,2-ajpyridine- 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.

Exampie 69
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To a solution of
rac-cis-2,3-Bis-(4-chloro-phenyl)-1-acetyl-2,3-dihydro-1H-imidazo[1,2- 10
alpyridin-5-one (3.0 g, 7.52 mmol) in MeOH (100 mL), NIS (2.0g, 9.02
mum!) was added and stirred at rt for 3 hrs. The solvent was removed
under reduced pressure. 15 FCC (5% N/I%H/DCM) provided a brown
solid. (2.6 g, yield 66%). H 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 (d, 1H), 5.71
(d, 1H), 1.93 (s, 3H). Method D: To a solutio 0
rac-cis-2,3-bis-(4-chloro- phenyO 1- gc\ di
iodo-1H-imidazo[1,2-a]pyridin- 5 @ 'mol) in DME (2 mL),
boronic acid (80 mg), and Cs2C (100 m@ PdClZ(dPPO (10 mg) were

dro-6- 20

added, and heated at 60C for one hour. e reaction was diluted with
EtOAc (6 mLwashed with water (3, ?mt) driedyunder 25 reduced pressure.
- 70 - Preparative HPLC provided the title compound. Example 71 5
rac CIS 1

3, Xy-ph ydro-
Fﬁ—llm 1922, % 4ch orqs Oen gz; %? tgq Bu%p Eéngralf Oe azine-

azo[l yridi ne as prepare dccor ing to
EB:@gu(pgaEﬂ@,ﬁndfhydro -5H-imidazo[ t,2-a]pyridine-1 suifonyll—bemommle was

ga%ga%%@s%x;g%&g%& %&m@sw@a&%@m%&oﬁ 999,&'&%@@59110-

éz%mdms one with 3,4-dimethoxyphenylboronic aC|d The compound
Ataerby Wibparaiviofipl 0-irhireset i sidinsct walfony!-benzonitrile

velaraetenzed by.- l}%ﬁa@wmefﬁiﬂhﬁm@w%%r%%ﬁﬁﬁwa@g@md by
535. 16 the eLt%ected mass is 534,1. LC / MS indicated a purity of 100%

PAPRTBLLE R @\?%’ﬂ”ﬁ‘f\?@&ﬁ’rﬁ%"’fﬁ cfgracterized by LC/MS (M+H) where the
niags GigsloBetyel-253-bist (4 bl ergqhenybybx(44pethanesdipyt-pbeayhrity of

1%(?5 /d rolH C?%d?tze[}i% a}&yrldln -5-one was prepared according to

refaImve by reaction of
ruc 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 prepar%yﬁ@%_@ The expected product was

characterized by LC/MS (M+H) wher
rac-cis-2,3-Bis-(4~chioro-phenyl)-1- dcetyl 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-1 H-
imidazof1,2-a]pyridin-5-one:

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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20 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 73
rac-cis-1-Acetyl-2,3-bis-(4-chloro-pheny1)-6-(3-methanesulfonyt-phenyl)-
2,3-dihydrolH-imidazo[1,2-a]pyridin-5-one was prepared according to
general method D by reaction of - 69 -
rac-cis-1-acetyl-2,3-bis-(4-chloro-phenyl)-2,3-dihydro-6-iodoHH-imidazo[1
,2- 5 a]pyridin-5-one with 3-(methylsulfonyt)phenylboronic acid The
compound was isolated by preparative HPLC. The expected product was
P QUi t) BRI ST e e the-isswhio Snabered ds 588110
direRxPastad:massis adAAdlLCoL MS indicater a purityof $00%0 as
,measured by UV 214 nM. 10Example 74
%&M&iiﬁ?&%ﬁ{w-@(ﬂ@o@ﬁfzwhhw Ub1241y15.993bid {A-dHiGravpRéhy -2 (d, 21,
cFdibydredHsimidazetd) 2salpyrdingd-ong was niepayed;agaerding to

general method D by reaction of

ac-eis;1-acetyl-2,3-bis-(4-chjoro-phenyl)-2,3. -dihydro-6-iodg- :'m(iifiaz .
L PR e i 1 Do T DS AU R g - odo- -
icodapolind syesidoiatethby 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. - 72 -

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(2-fluoro- enesulfonyl)-6-(3-inetha

nesulfonylphenyl)-2,3-dihydro-II-1-imidazo[1,2ra]pyridin-5-one was
prepared according to general methody, iom of |
rac-cis-2,3-bis-(4-chloro-pheny1)-1-(2- =R nuh%nyl)-S

2,3-dihydro-6-iodo-1H-imidazo[l,Z-a]pyridin-S}oge with 3-

(methylsulfonyl)phenylboronic acid. The contpound was isolated by

m%{aﬁxs 5{%&@@%%@@%@5@% 35199&@?53@%&3%#&4&9 —6§é1i8d.azo[i,2m

MH) where the mass was observed as 669.0; the expected mass is .

iy IS Ireatet & podtparoldovd B da8ired bR/ 20g.M\2 mmol) was
24QEXAARIEHD at rt for 3 hrs.

The solvent was removed under reduced pressure.

FCC (5% MeOH/DCM) provided a brown solid. (2.6 g, vield 66%).
"H NMR (CDCls): § 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 (&, 1H), 1.93 {5, 3H).

Method P: To a solution of rac-cis-2,3-bis-(4-chloro-pheny!)-1-acetyi-2,3-dihvdro-6-
1odo-1H-mmidazo[1,2-a]pyridin-5-one (45 mg, 0.086 mmol) in DME (2 mL)}, boronic acid
(80 mg), and Cs2CO;5 (100 mg), PACL(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.



5

10

15

20

ruc-cis-2,3-Bis-(4-chloro-pheny1)-142-fluoro-benzenesulfony1)-6-(2-methy
[-propeny1)- 2,3-dihydro-1H-imidazo[1,2-alpyridin-5-one was prepared
according to general method D by reaction of
rac-cis-2,3-bis-(4-chloro-phenyl)-1-(2-fluoro-benzenesulfony1)-2,3- 15
dihydro-6-iodo-1H-imidazo[l,2-a]pyridir-3‘ne with
2-dimethylethenylboronic acid. The compound was isolated by
P%éf %rg%xfﬁ/}g*ﬁlgf@%ﬂ%ee%xtﬁpﬁéﬁe%d@ B?no%%%gh\?vas 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 %&%(Qﬁ% %easured by UV 214 nM.
20Example 77
rac-3-[cis-2,3-Bis-(4-chloro-pheny1)-6-(2-methyl-propeny1)-5-oxo-2,3-dihy
dro-5Himidazo[1,2-a]pyridine-l-sulfonyli-benzonitsile -'7'3 - CI \\ The
titted compound was prepared acc¢ording to g | method D by reaction
of rac-3- ° S
[cis-2,3-bis-(4-chloro-pheny1)-5-0x0=273=glitiydrc o-§H-imidazo[1,2-a]
pyridine-Isulfonyli-benzonitrile with 2,2-dimethyfethenylboronic acid. The
compound was isolated 5 by FCC (2.5% MeOH/DCM). The expected
product was characterized by IH NMR 'H NMR (400 MHz, CDC13):
68.02-7.95 (m, 31-1), 7.69 (dd, 11-1), 7.42 (d, 1H), 7.10-7.03 41-1), 6.84
(d, 2H), 6.75}%12,] 11-1), 6.52 (d, 2H), 6.08 (s, 1H), 5.71 (d. 1H), 5.24 (d,
raq4yist 186.¢8LvaH)3 bigd 4schderyp-pcExhrpie 4@ imethoxy-phenyl)-2,3-dihydro- 1 H-
n@@a%d[q'?Z%ffﬁ'ﬁlﬁi@ﬁ&@@&@%@%@f&ﬁ%&ﬂ%—f O QS INAEODH by reaction of
midazo[1,2- a]pyridine-1-sulfonylj-benzonitrile 15 To a solution of -
AR AR B DTG OSBEH Y 6 42 I folgiy B sPeeced.2-aTpyridin-
Sdihydvgiﬁﬂjﬁ;?dJMlﬁ%ﬂm%'&ﬂﬁmﬂl DeNZORY ea£L34100G 2 freparative
o) fa 10% melhanglc DM (20 ml copled gl 78 G 2mq udap i
observed as 535.16; the expected mass is 534.1. LC / MS indicated a purity of 100% as
measured by UV 214 nM.

Example 72

rac-cis-1-Acetyl-2,3-bis-(4-chloro-phenyl)-6-(4-methanesul fonyi-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-1 H-imidazo[ 1,2~
ajpyridin-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 73
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- 74 - A stream of 03 was passed through the solution until Sudan Il was
faded. N2 was bubbled through for 3 minutes to remove excess 03.
Pyridine (0.3 mL) and dimethylsulfide (1.5 rnL) were added and stored at
-4 C overnight. 5 The solvent was removed under reduced pressure. FCC
(5% MeOH/DCM) provided an oil. (103 g yield 81%). 1H NMR (400 MHz,
CDC13): 6 10.05 (s, 1H), 8.25 (d, 1H), 7.98-7.91 (m, 3H). 7.70 (dd, 1H),
7.11-7.08 (m, 4H), 6.87 (d, 1H), 6.75 (m, 2H), 6.59 (m, 2H), 5.86 (d, 1H),
5.49 (d, 1H). 10 Method E: To a solution of an aldefiyde shown below (35
mg. 0.064 mmol) in THF (5 mL), amine (5 equiv. @. added followed by
AeOli (10 p.L) and stirred for 5 minutqs. IBH2
and stirred for 1 hour. The reaction was E{0A
washed with Nal1CO3, dried with Na2504, and’ fﬁre, the filtrated 15
was concentrated under reduced pressure gave an oil. Preparative HPLC
provided the title compound. Example 79 20\\N
ruc-3- [cis -2.3-Bis-(4-chloro-phenyl)-6-morpholin-4-ylmethyt-5-oxo-2.3-dih
i’a% :%%s? hﬁéc% gfjlegi%:%zsr? th %}%e% Su';?xy é%ben Oagllyslh onaﬁ—g{}ee%ga/{ﬁgﬁ—dihydrom
1tha:Bidein+ 2-bi-{rdchi6roap hezrwfir)@ﬁaf@dmyb&@xmg-ﬁa Zeneral method D by reaction
odinydre: 51"&&%%59359[%13 @QH@Q%}QEHWIQW 'ir %?QIZOOBI%E?OVY@ H’HIG&%Oé[} W2

Morpholine. The 25 compound was Isolatéd by preparative HPLC

agxpebicd pr@dﬁ&bwdmﬂw&é@méwbw@mwwﬁ Wiserenteumdges isolated

LY BEPRSRIVEHABE2F N6 L @c@eﬁ%a@@oméﬁs IpB2Qelited MS I0ANERIBI-BH) where
punt;? of 100% as measure% b 214 nM. - 75 - Example 80 t@g )
the mass was observed as 553.11; the expected mass 1s 552.1. LC/ MS indicated a

purity of 100% as measured by UV 214 nM.

Example 74

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-eis-1-acetyl-2,3-bis-(4-chloro-phenyl)-2,3-dihydro-6-iodo-1H-imidazo[1,2-
alpyridin-5-one with 1-benzyl-1H-pyrazole-4-boronic acid. The compound was 1solated
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 75
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rac-3-[cis-6-(4-Acetyl-piperazin- | -ylmeth ylI)-2,3 -bis-(4-chl oro-ph
enyl)-5-0 x0-2,3 - dihydro-5H-imidazo[1,2-a]pyridine-
-sulfony11-benzonitrile was prepared according to 5 general method E by
reaction of
rac-3-Ris-2,3-bis-(4-chloro-pheny1)-6-forry1-5-0x02,3-dihydro-5H-imidaz
o[1,2-a]pyridine-I-sulfonyll-benzonitrile with N-acetylpiperazine. The
compound was isolated by preparative HPLC.¢The expected product was
characterized by LC/MS (M+1-1) where the mass was observed as
662.12; the expected mass is 6617LC / MS ipdicated a purity of 100% as
measured by UV 214 nM. 10 EX e8I
rac-3-[cis-2,3-Bis-(4-chIoro-phenf/l)-S-O%J:?@B
yridine-Isulfonyl]-benzoic acid 15 To a solution of
rac-3-[cis-2,3-bis-(4-chIoro-phenyl)-5-oxo-2@hydro-5H-imidazo[1,
2-a]pyridine- | -sulfony11-benzoic acid methyl ester (62 mg, 0.112 mmol)
in THF (5 mL), 2N NaOH solution (112 Pd, 2 equiv.) was added and

tirred ight. 20 F LC, starting materjal nsumed.
T SO CLg D W A TG TR LGS S et tomy-
iversy bohcetiirsited-Uhden ikeduted-phessdre focdiymessirep@id Therding to general
. iSOl . Ve ] xpested product was o ..
AImReHng Was isql ?}?%2%9@5%@1{’@Aﬂﬁ)lrggégsj%%aﬁgpzﬁ %ﬂ&r%&%@sgf 91)

characterized by LC/MS (M-FH) where the m observed as
“heidypbettdedasdismabiped v inditatedns pitityd of 100% as
(ReasLath By iAVA 14 pMn 2 Mﬁih@gééa%ﬁﬁﬁ{ﬂi%@ﬁgllﬁgﬁwﬁ%araave HPLC.
y

TEgantiomeric:{;lé‘vlv%/ pure analogs Supercritical fluid chromatography was

SRS Fed st srasehsdtrae s s gl erHaAtibhuks sbeg@ipagapbserved
atheobeginiiogretexpatmentaimethodssaction i sanle 82100% as measured by

UV 214 nM.

rc;)-SH-imidazo[l,Z-a]p

Example 76

rac-cis-2,3-Bis-(4-chloro-phenyl}-1-(2-fluoro-benzenesulfonyl)-6-{2-methyl-propenyl)-
2,3-dihydro-1H-imidazo[1,2-ajpyridin-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-i0do-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 77
rac-3-[cts-2,3-Bis-(4-chloro-phenyl)-6-(2-methyl-propenyl)-5-ox0-2,3-dihydro-571-
imidazof 1,2-alpyridine-1-sulfonyl]-benzonitrile



Single enantiomer: Is” eluted enantiomer of racemic mixture generated in
example 3 342R*,3 S*-bis-(
4-chloro-pheny1)-5-oxo-2,3-dihydro-5H-imidazo[1,2-a]pyridine-Isulfonyll-b
enzonitrile was prepared first according 17(% general method A by reaction
of ST
rac-cis-bis-(4-chloro-phenyl)-2,3-dihydro-4d-imidazo{1,2-a}pyridin-5-one
with 3-cyano- 15 benzenesulfonyl chlorjdé, The racernic mixture was
purified by preparative HPLC. mixture/was then separated into
enantiomers by dissolving in DMSQ.and injecting 33 mg quantities on to a
preparative SFC (Daicel OD 3 X |59N E 70 ml/mn 220 nM).
The first eluted compound was col cteﬁlggﬂs example 82. The expected
product was characterized by LC/M-F\Q-l) where the mass was

2

observed as 521.89; the expected 20 mass is 521. LC / MS indicated a

purity of 100% as measured by UV 214 nM. [a]p -183 (c 1.0, DMSO)

Example 83 and Example 84 - 77 - &ingle enan o ers stand 2"d eluted

enan iomers of ra_lcemic mixture generated in example 2 5 The two
I%QF{QEEEr&%@ﬂﬁ&@a@ﬁéﬁé@é&@@é@f&%ﬁ% DeRePXOs et YRR ion of rac-3-

imidazo[1,2-a]pyridine-I-sulfonyl]-2-fluoro-benzonitrile (Example 83 and
[84) e préparedcrirdeaEbordivig to aHeriPriettder 2piréaseidnon ipyridine-1-
Siwhl !i}:irﬁéﬁzarﬁtglé'%ﬁh 332~dimethéfiethenyzlbo]ronica acid. The c:ozﬁ%ound was isolated

chloro-phenyl)-2,3-dihydro-|H-imidazo[1,2-g]pyridin-5-one with 3-cyano-4-

S ORUChooe SISO ot THECBhBO0NE S RBHE B rSe Ay R
in DMSO and 10 injecting on to a preparative SFC (Daicel OD 3 X 25 cm
% MeQH 70 ml/ nM). The seco luted ¢ und w .

M oD D D sy ) P8, 1. 7.10-7.03
(Fo;0N0; 263 dlifay gy SH1 Aignid azE] @ 53] pyridin e slasuléonfl]- 3-fluedotren zomitiid, 1:H),

le;. The,exp fl po%iuct was characterized by LC/MS (M+H) where the
1f§g %v‘&%ﬁ §b%s% i‘gf’eg 15 539.8; the expected mass is 539. LC / MS

10 indicated a purity of 100% as measured by 15 UV 214 nM. [alp +109.0 (c
1.0, DMSO) The first eluted compound was Example 84,5-
S*)-2,3-Bis-(4-chIoro-phenyI)-5-oxg§a§§ngy@ro-5H-imidazo[l,2-a]pyridine

- 1 - sulfony1]-2-fluoro-benzonitrile. Example 85 20 o
rac-3-[cis-2,3-Bis-(4-chloro-phenyl)}-6-formyl-5-ox0-2,3-dihydro-5 H-imidazo[ 1,2-

ajpyridine-1-sulfonyl]-benzonitrile

15 To asolution of rac-3-[cis-2,3-Bis-(4-chloro-phenyl)-6-(2-methyl-propenyl)-5-ox0-2,3-
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 111 was added as a dye.
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Cl Single enantiomer: 1st eluted of example 5 - 78 -
2R*,3S*-bis-(4-chloro-phenyl)-1-(2-fluoro-benzenesulfonyl)-2,3-dihydro-1H
imidazo[1,2-a]pyridin-5-one was prepared first according to general

method A by reaction of
rac-cis-bis-(4-ch|oro-phenyl)-2,3-dihydrb7fH-imidazo[1,2-a]pyridin-5-one

b f chlarides The lcmixtyre was then, .
e e e S S RO v
Biied VRl SSBIVIHG I DMST e dpjeting wirdioca prepdrativé SFC
RAIGRIQiEX 125,8) 37% MeRH £0 mi/mn 429 aM), The first eluted

product was collected as Example 85 and was characterized by LC/MS
(M-41) where the mass was observed as 514.9; the expected mass is
514. LC /MS indicated a purity of 100% as measured by UV 214 nM. [a] D

T 0algest. YesTOn DME@)ExanpledgfessBingle enantiomer: 2 eluted
FOMpRY e%}@%%gfij }E%J{?Eérﬁed%%fgyﬁeﬁfég% ex?]%P(P@i R*3S

*-bis-(4-chloro-p uoro-benzene ny1)-2,3-dihydro-IH - 15

imidazo[1,2-a]pyridin-5-one was prepared according to general method A
[%,Néé&{éﬁ(biv?}lz, CDCl3): 6 10.05 (s, TH), 8.25 (d, 1H), 7.98-7.91 (m, 3H), 7.70 (dd,

ras-6is-bi lo¥ - ' - eimi : ridin-5-
o T e e aHlone Tha e Al s BG4 (.
1i§§/)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% MeO01-1 70 ml/mn 20 220 nM). The

Iﬁ%&?&g ﬁl uﬁeodacs%li% Ui X\{]aaslé:c%"ye etg 10%1511 )gilcr)n“[}’) I(%SS g}gE(yja({QE Ir%r?zg}) in THF (5
mL), amine (5 equiv.) was added, followed by AcOH (10 uL) and stirred for 5 minutes.
NaCNBH; (3 equiv.) was added and stirred for 1 hour. The reaction was diluted with
EtOAc (200 mL), washed with NaHCOs. dried with N a;50,, and filtered; the filirated

was concentrated under reduced pressure gave an oil.

Preparative HPLC provided the title compound.

Example 79

SN

<t
o
&
%,

\f\
N

rac-3-[cis-2,3-Bis-(4-chloro-phenyl)-6-morpholin-4-ylmethyl-5-0x0-2,3-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-3-0x0-2.3-
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 /M8 indicated a purity of 100% as measured by UV 214 nM.
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- 79 - Single enantiomer: eluted compound of racernic mixture derived
from Example 8 1 -(2-Chloro-benzoy1)2R*,3 S*-bi s-(4-chloro-ph
enyl)-2,3-dihydro- 1 H-imidazo [ 1 ,2- alpyridin-5-one was prepared first
according to general method A by reactig?ﬁl[of
rac-cisbis-(4-chloro-pheny1)-2,3-dihydro-tH-imidazo[1,2-a]pyridin-5-one
with 2-chlorobenzoyl 5 chloride. The racemig.mixture was purified by
preparative HPLC. The mixture Wgﬁﬁgﬁggoarated into enantiomers by
dissolving in DMSO and injecting“33 mg quantities on to a preparative
SEC (Daicel OD 3 X 25 cm 35% I/mn 220 nM). The first eluted
compound was collected as exa p -80.6 (c 3.5, DMSO)
Example 88 CI 10 Single enantio compound of racemic
mixture derived from example 50 6- (4<asetyl*piperazine-1
-carbonyl)-2R*,3 St-bis-(4-chloro-phe B
-(2-fluorobenzenesulfonyl)-2,3 g%/
-dihydro-1H-imidazo[1,2-a]pyridin-5-onewasobtainedby resolution of the
enantiomeric mixture of example 45. The'mixture was then separated 15
into enantimners by dissolving in DMSO and injecting 33 mg quantities on

rg-3-prépadtite SEO(DrtE- OB Bt ¢ 259 MbdHZohein20m-2,3-
d%&r&'ﬁ@iﬂ{ﬁcﬁ%ﬁﬂﬁg PouRd Wag ieolested a5 SXARIE: 88 f2aMRIE 88, 1o

Single enantiomer: 2nd eluted compound of racemic mixture derived
gﬁl&@%ﬁhﬁ%by reaction of rac-3-[cis-2,3-bis-(4-chloro-phenyl)-6-formyl-5-0x0-

26-(diheetybRipeiazing: earRemh)2RE3Rmbis(drchlataiphany Bl fluor

0- benzenesulfony1)-2 3-dih,yd{o-1 -imidaZO[l,2-?%gxridin-5-one was
pgﬁ&mg&r@%@@powd was isolated by preparative C. The expected product was
characterized by LC/MS (M+H) where the mass was observed as 662.12; the expected

mass 18 661. LC/MS indicated a purity of 100% as measured by UV 214 nM.

Example 81

-

PN .
P
o
i

O
=
S\\‘.O

q.

Q

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-alpyridine- 1 -sulfonyl]-benzoic acid methyl ester (62 mg, 0.112 mmol) in THF (5 mL.),
2N NaOH solution (112 ul, 2 equiv.) was added and stirred at rt overnight.

From HPLC, starting material was consumed. 2N HCI solution (150 ul) was added to

quench the reaction. The reaction was concentrated under reduced pressure to dryness.
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- 80 - chromatography. The mixture of example 50 was separated into
enantiomers by dissolving in DMSO and injecting 33 mg quantities on to a
preparative SEC (Daicel OD 3 X 25 cm 35% Me01-1 70 ml/mn 220 nM).
The second eluted compound was collected as example 89 5Example 90
CI Single enantiomer: 2nd eluted compound of racemic mixture derived

rom exa
PR SRR §9§ B‘f%s(’zf"lﬁ S0 phem L3 b fmorpholing: 4 dabony 1B ox0 2, 3-d
clhiayalrised iovitidAzd [@@H;byzﬂr@n@éhegnﬁmwﬁb@bﬁzWW@ S0 thpsanected
myas; isolgted by dissalyingdhe fag @gu@ faudpe alexampie, A7 PMzP
and injecting on to a preparative SEC (Daicel OD 3 X 25 ¢m 35% MeOH
70 ml/mn 220 &M). The second eluted product was collected as example
90. The expected product was characterized by LC/MS (M+1-1) where the
gssaNasSepsenvie and3hRiihe expaaiathmask 4810 34uk GrahGs15
|nd|cated a purity of 100% as measured by UV 214 nM. HD -18.0 (c 1.0,
SEMREN EXPmRIS A hoSIA0NS SORMIAME M ARARIEAAMRIE B Adnole
12R*,3S*-bis-(4-chloro-pheny1)-6-(morpholine-4-carbonyl)-5-oxo-2,3- dl%
ew@cme@ rfigecdpedak] b@xhlﬂ@lﬂglﬂfﬁwﬁéﬁa@h mREOPREEHIRHoUNd
was isolated by dissolving Example 67 in DMSO and injecting on to a
preparative SEC (Daicel OD 3 X 25 cm 35% MeOFI 70 mli/mn 220 nM).
The first eluted product was coIIecﬁe}?ﬂgﬁs@E@inple

Cl

Single enantiomer: 1% eluted enantiomer of racemic mixture generated in example 3
3-[2R*,3S*-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-1H-imidazo[ 1,2-alpyridin-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 1njecting 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 82. 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, DMSQO)

Example 83 and Example 84
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-81- 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. No rotation was
observed 5Example 92 In Vitro Activity Assay The ability of the
compounds to inhibit the interaction befwiéen p53 and MDM2 proteins was
measured by an HTRF (homogeneous time-resolv%cguorescence) assay

in which recombjrant GST-tagged MDM2 binds to a-peptide that
resembles the MDM?2- 10 interacting region of p53(Lane et al.). Binding of
GST-MDM2Jprotéin and p53-peptide (biotinylated on its N-terminal end) is
registered by { ne '@ gorescence reson hc;Néer@ansfer)
between Europiug«EU)-labeled anti-GST antibody ‘and
streptavidintonjugated Allophycocyanin (APC Test is performed in
black flat-botfom 384-well plates (Costar) in"a total volume of 40 4,
containing: 99 nM biotinylated peptigdg, 160 ng/tnl GST-MDM2, 20 nM
streptavidinAPC (PerkinElmerWallac), 2 nM Eu-labeled anti-GST-antibody
(PerkinElmerWallag), 0.2% bovine serum albumin (BSA), 1 mM i
SIS alf20 v SFH BRI EARMASACFE) BimEr g Rsialse
eAdlepl® ML of GST-MDM2 (640 ng/ml working solution) 20 in reaction
buffer to each well. Add 10 p1_, diluted compounds (1:5 dilution in
reaction buffer) to each well, mix by shaking. Add 20 fiL biotinylated p53
peptide (180 nM working solution) in reaction buffer to each well and mix
Tor sHakat dametbate de87:3fbist (- Abdephn Sirepravidid-ARgiand H-

iﬁi&@é&th%ﬁfpﬂﬁm@{ .@ﬂm&{%@rﬂ%&m&oﬁ%ﬁ%%@g%s and 84) was

streptavidin-APC working solution) in TBS buffer wi o BSA, 25 shake

PERAGSH B Srating foresoFihinelothd Reatstiding af TRRETAAbfe bltife(+-
cm@d)eph m@@ﬁmi@;&-?]mﬂmﬁﬁa@@?anﬂ}pm s %W@Hp'&cx)xl ki igl G%ﬁeﬁ@ﬁiﬂed

the reagents were purchased from Sigma Chemical Co. ICsos showin

T 5Fa%%§f%w5aﬁfl§?fb§%§f CCOMBOHRGL8E the SanjRetinatersrhidMS0 and
iigemirentiororapges fadne SHGULB4R0 OM 1086 utbIVINM Mytekifio ddfafoR20 nM),

TPAME ARG 8 SIS Example 83, 5-[(2R* 38%)-2,3-Bis-(4-chloro-phenyl)-

5-o0x0-2,3-dihydro-5H-imidazol 1,2-a|pyndine-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 1s 539. LC / MS indicated a purity of 100% as measured by
UV 214 oM. [ajp +109.0 (¢ 1.0, DMSO) The first eluted compound was Example 84,5-
[(2R* 35%)-2,3-Bis-(4-chioro-phenyl}-5-ox0-2,3-dihydro-5H-imidazo[ 1,2-afpyridine-1-

sulfonyl]-2-fluoro-benzomitrile.

Example 85

Single enantiomer: 1% eluted of example 3



s
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15

Example Structure name IC50 Value - 82 - Number (j-1M) Example 61
rac-3-{
cis-2,3-Bis-(4-chloro-pheny1)-644-(2-morpholin-4-y1-2-0x0ethyl)-piperazin
e-l-carbonyl]-5-ox0-2"3-dihydro-5H-imidazo[1,2- a]pyridine-I-sulfonyl;
-benzoic acid methyl ester 0.47 Exampl 62

2R*,35%-bis-(4~chloro-phenyl)-1-(2-fluoro-benzenesulfonyl)-2,3-dihydro-1H-
imidazo[1,2-aJpyridin-5-one was prepared first according to general method A by
reaction of rac-cis-bis-(4-chioro-phenyl}-2,3-dihydro-1H-imidazo[ 1,2-a]pyridin-5-one
with 2-flucrobenzenesulfony! chioride. The racemic mixture was then purified by
preparative HPLC. The mixture was then separated into enantiomers by dissolving in
DMSOC and mjecting on to a preparative SFC (Daicel OD 3 X 25 om 35% MeQH 70
ml/mn 220 nM). The first eluted product was collected as Example 85 and was
characterized by LC/MS (M+H) where the mass was observed as 514.9; the expected
mass 18 514, LC/ MS indicated a purity of 100% as measured by UV 214 aM. [a]p -
118.0 (¢ 1.0, DMSG)

Example 86

Single enantiomer: 2™ eluted compound of racemic mixtare derived from example 5
2R* 35%.bis-(4-chloro-phenyl)-1-(2-fluoro-benzenesulfonyi}-2,3-dihydro-1H-

imidazo[ I,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 chioride. 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 86.

Exampie 87




rac-3-[cis-2,3-Bis-(4-chloro-pheny1)-6-(4-methyl-piperazne- -
carbonyl)-5-ox0-2.3-dihydro-5H-imidazo[1.2-a]pyridine- 1 -sulfonyl]-
benzoic acid methyl ester 0.46 Example 65 rac-3- |
cis-2,3-Bis-(4-chloro-pheny1)-6-[4-( 2-i midazol-1-yl-ethyl)- .
pmerazine-l-carbonyl]-5-oxo-2,3-dihydr895I-|-imidazo [1,2-

pyridine;l-sulfonyl} -benzoic acid methyl ester 0.67 Example 10
B R e P R b B o Eremie
W Db iininlerd)2 12 B riind-Grier - Pl cBXrAeiftydro- 1 H-midazo[ 1,2
a %ﬁﬁl%%@é%@ﬁ@ﬁﬁ%@ eyl dsiglblaroenzenesnlion

Y@‘I%ﬁ[élﬁon of rac-cis-
orphol|n-4-y1-2-oxo-ethyl)-1p| erazme-f—carbonyl]-z,3-d|hydro-
D1 axophona] hyittitisdite é’)&@éﬁaﬁ{iétéw@mﬁyﬁdmﬁ—one with 2-chlorobenzoyl
5 oFAGrRCimnd AxBisi(4schiare-phe pyd ka1 ®opRAildrerptimidezal L, 2ralR¥hs then
ridine-I-sulfonyl]-benzoic acid o L .
separated into enantiomers by dissolving in DMSO and injecting 33 mg guantities on to a

preparative SFC {(Daicel OD 3 X 25 em 35% MeOH 70 mi/mn 220 nM). The first eluted
compound was collected as example 87.  [a]p~80.6 (¢ 3.5, DMSO)
Example 88

He

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
15  into enantiomers by dissolving in DMSO and injecting 33 mg quantities on 0o a
preparative SFC (Daicel OD 3 X 25 cm 35% MeOH 70 ml/mn 220 nM). The first eluted

compound was collected as example 88,

Example 89

20 Single enantiomer: 2™ eluted compound of racemic mixture derived from example 50
6-(4-Acetyl-piperazine-1-carbonyl)2R* 38*-bis-(4-chloro-phenyl)-1-(2-fluoro-
benzenesulfonyl)-2,3-dihydro-1H-imidazo[ 1,2-a]pyridin-5-one was obtained by SFC



5
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20

0.77 Example 83 _
5-[(2R*,38*)—2,3-Bis-(4-ch|oro-phenyl)-5-oxo-2,3-qw_lydro-5H-
imidazo[1,2-cdpyridine-1-sulionyl]-2-fluoro-benzonitrile(2" eluted_) 0.5

Example 84 5-[(2R*,3S*)-2,3-Bis-(4-chlorg-phenyl)-5-oxo-2,3-dihydro-5H-
imidazo[1,2-a]pyridine-I-sulfonyl]-2-fluoro-tbenzonitrile (1' eluted) 0.22
g—[(ZlZ?égSQpﬁ}é,3?%?5%1%}@%?0%%}%?@%?—%- Fisite %ﬁﬁ%‘-&%%?%%%ﬁ’-ers by

1538 vIS-d A dro brRaniRes 13 3 eiepyriditad-sultfonptproerzanitite (Daicel OD
(L) debatedpd Br&xample:Dhn 220 nv). The secongd ei.uied compo: d was collected
3-[(21{*,3S*)-2,3-Bis-(4-chloro-pheny1)-6-(morpholine-4-car ony: Iﬂ )
55(%((3% °difydro-5H-imidazo[1,2-a]pyridine-1-sulfonyllbenzonitrile (15

eluted) 0.69 Example 90

(BNEN o(\?
s Ne o~

o]

Single enantiomer: 2™ eluted compound of racemic mixture derived from example 67

3-[2R* 38%* ~bis—(4—Chloro—phenyl)~6—(morpholine—4~carbony1)—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 67 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 product
was collected as example 90.  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 aM. [a]p-18.0 (¢ 1.0, DMSO)

Example 91

Single enantiomer: 1% eluted of Example 67

3-[2R* 38%* —'bis-(4-chIoro-phenyi)~6—(morphoIine--ﬁlwarbonyl}«ﬁuoxo-2,3~dihyd1‘o-5 H-
imidazo[1,2-a]pyridine-1-sulfonyl]-benzonitrile. The compound was isolated by
dissolving Example 67 in DMSO and injecting on to a preparative SFC (Daicel OD 3 X
25 om 35% MeOH 70 ml/mn 220 nM). The first eluted product was collected as Example



20

25

- 83 - Claims 1. A compound of the formula wherein 5 Y'and Y2 are
independently selected from the group consisting of halogen,
trifluoromethyl, -NO2, -C-=-N, and -CsCH: X is selected from the group
consisting of -SO2, -C=0 and -C:OCHZ-gi is selected from the group
consisting of hydrogen, alkyl substituted By heterocycle which heterocycle

iyt ) d ary
T SR, SOD SIS e o
P E-Driboirreindrans i, Gikokyt ér&oﬁﬁondmmdmmmy of 100% as

ﬂ@t@[@@&@? onsupstititedhelarraysles Rids.sglected from the group
consisting of substituted or unsubstituted alkyl, cycloalkyl, aryl, heteroaryl

and heterocycle; 15 and the pharmaceutically acceptable salts and esters
thereof: wherein said heterocycle r@j@&m@@@bsﬂtuted or unsubst lined 5

fr?@i%e (Qer d, ,4TI9n0- or bicyclic, aromatic or non-aromatic hydrocarbon,
Whvrerrﬁ‘nrg%ar%oﬁ atoms are replaced by a hetero atom selected from
nitrogen,oxygen or sulfur atom; - 83a - said heteroaryl refers to an _
aromatic heterocyclic ring system containing up to two rings; and said

AR SR e, b erosbl i
wabstituemns b}d&péﬁﬁéﬁﬂ&(ﬁﬂd@aﬁmﬂ)m&&m}ved fluorescence) assay in which
recombinant GST-tagged MDM2 binds to a peptide that resembles the MDM2-
interacting region of p53 (Lane et al.). Binding of GST-MDM2 protein and p53-peptide
(biotinylated on its N-terminal end) is registered by the FRET (fluorescence resonance
energy transfer) between Europium (Eu)-labeled anti-GST antibody and streptavidin-

conjugated Allophycocyanin (APC).

Test is performed in black flat-bottom 384-well plates (Costar) in a total volume of 40
L containing: 90 nM biotinylated peptide, 160 ng/ml GST-MDM2, 20 nM streptavidin-
APC (PerkinElmerWallac), 2 nM Eu-labeled anti-GST-antibody (PerkinElmerWallac),
0.2% bovine serum albumin (BSA), 1 mM dithiothreitol (DTT) and 206 mM Tris-borate
saline (TBS) buffer as follows: Add 10 pl of GST-MDM2 {640 ng/ml working solution)
in reaction buffer to each well. Add 10 uL diluted compounds (1:5 dilution in reaction
buffer) to each well, mix by shaking. Add 20 ul biotinylated P33 peptide (180 nM
working solution) in reaction buffer to each well and mix on shaker, Incubate at 37°C
for I h. Add 20 pL streptavidin-APC and Eu-anti-GST antibody mixture (6 nM Eu-anti-
G5T 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 613 nm (Victor 5, Perkin ElmerWallac). If not specitied, the reagents were

purchased from Sigma Chemical Co.

ICsos 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 ICsq
Value

Example




5 group c
C2_6 --al
-6 -alkyl)

onsisting of CI-6 alkyl, C2..6 -alkenyl, C3_6-alkynyl, dioxo-
kylene, halogen, hydroxy, CN, CF3, NH2, N(I-1, C .6 -alkyl), N(C,
2, aminocarbonyl, carboxy, NO2, Ci_valkoxy, thio-C1_6-alkoxy,

C1_6-alkylsufonyl, aminosulfonyl, Cl..Q—@I}(}/Icarbonyl,
Ci..6-alkylearbonyloxy, C1,6-alkoxycarbonyl, CI -6-alkyl-carbonyl-NH,

O ReF

hvdrox\w
T |] AT U7X

6-alkyf; ftuoro=Ci—6-atkoxy;

Ci..6-alkoxy-carbonyl-Ccarboxy-C1_6-alkoxy, carbamoyl- 10 C1_6-alkoxy,

6-alkoxy, NH2-C _6-alkoxy, N(H N(Ci__6-alkyl) -Ci_6-alkoxy,

(uM)

and

and, éﬁieﬂéﬁiy]-pﬂpliﬁ’alzﬁ:@@ Np$ai§f@6wy]?f%&ggntaﬁg/a\fﬁhsmggaazmgzoxy,
,N(H, C1 .6-a -a
1 wherein® ¥ %%He%ggﬁéoﬂ%%égﬁa@ﬁt}é? ciagied

g of halogen, trifluoromethyl,

iarfimb3ateny|
. 15 2, The compound of claim
fBhh the group

-NO2, -CaN, and Xis selected from

0.47

cofigistin

cycloam

consistin
gé%‘g};’f éj D e nSiBtifg -6f B8a2; clda®-ahdnt =0 CHAe W @iperazine-1-

54&%%%Tj%'f’o%%@@/ﬁéﬁ%ﬁlﬁd-%ami.l_?aé&{j?j?a‘jg 1 ihe

%@%‘&yﬂ-

eterocy

of hydrogen, halogen, aryl, substituted ary,

substituteBeREF SEYEIBCHIKERPand C=0122 wherein le is alkoxy, amino,
no, heterocycle or substituted heterocycle;

R" is selected from

0.46

-Clor Br
Y2are -C

the groupreensisting of Bubstiiraeprasupstiiuied eyepalkyl, arvina)-

IKev@rdaryl and heterocycle; and.the pharmaceuti
esiers (PaT S TR BTG S i b 62
anipidiso1 -l Phel s draporndadd abaiin] est@ wherein Yland

ly acceptable salts and

BRIl brd Y2are

[. 5. The compound of claim 3 wherein R2 is aryl which is

0.67

R2 is ary
10

E&&ﬁHﬁﬁHtUF%Q—P%EQJ'%Q@Eﬂi&%‘:ﬂﬁ&ﬁﬁ?-&HEHB%{EHB{;&&%&%HM&EE' ein

I which is monosubstituted by carboxy alkoxy.
dihydro-1H-imidazo[1,2-a]pyridin-5-one

0.71

Example

-

51

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(2-fluoro-benzenesulfonyl)-6-[4-
(Z-morpholin-4-yl-2-oxo-ethyl)-piperazine-1-carbonyl]-2.3-dihydro-
1H-imidazo[1.2-a]pyridin-5-one

0.71

Example
81

rac-3-{cis-2,3-Bis-(4-chloro-phenyl)-5-0x0-2,3-dihydro-5H-

imidazo[1,2-a]pyridine-1-sulfonyl}-benzoic acid

0.77

Example
83

5-[(2ZR*,35%)-2,3-Bis-(4-chloro-phenyl)-5-ox0-2,3-dihydro-5 H-

imidazo|1,2-a]pyridine-1-sulfonyl]-2-flucro-benzonitrile(2" eluted)

0.5

Example
84

5-[(2R*,35%)-2,3-Bis-(4-chloro-phenyl)-5-0x0-2,3-dihydro-3 H-

imidazo[1,2-a]pyridine-1-sulfonyl]-2-fluoro-benzonitrile (1% eluted)

0.22

Example
90

3-[(ZR*,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
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-sulfonyi}-

benzonitrile (1% eluted)

0.69
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7. The compound of claim 5 wherein R. is hydrogen or -COR3 where R3
is a substituted or unsubstituted heterocycle. 20 8. The compound of
claim 5 wherein the two hydrogen atoms of the imidazoline ring are in a
cis configuration to each other. 9. Thgscompound of claim o wherein the
two hydrogen atoms of the imidazoline ring are in a cis configuration to
each other  10. A compound of claimd;gglected from the group
consisting of 5- [ rac- cis-2,3- Bis-(4-chl oro-phenyl) -5-oxo -2,3 -
dihydrg-5H- imi d(?zPHE)ey%id ine-I- sulfonyll-2-fluoro-benzonitrile; 30 3-
2R*,3 -%’l%l-lfﬁ?(r:hlgro-phé}f%lf ?5-oxo-2,3-dihydro-5H-imidazo[1,2-a|pyridin
e-Isulfonyh-benzonitrile; 5- v
[2R*,38*-Bis-(4-chloro-phenyl)-5-ox0-2,3-dihydro-5H-imidazo [l,2-al
pyridine-1- sulfony11-2-11uoro-benzopitrile;, WO
2008/125487PCT/EP2008/053903 - a% ,3S*-Bis-(4-chloro-phenyl)-1
- (2-fluoro-benzenesulfonyl )-2/3 -dih ygpo=1-1- imidazo [1,2-3]
py-ridin-5-one; rac-3- !
[cis-2,3-Bis-(4-chloro-phen 9-5H- imizdaz,o [ 1,2-a] pyr
dine sulfonyl] -berizonitrile,
rcis-2,3-Bis-(4-chloro-pheny1)>
dine-1 - sulfonyl] -benzonitrile; rac-cis-2¢3 -Bis-(4-chloro-ph enyl) -1 - (2-fl
uoro-benzenesulfony1)-2,3-dihydroseHimidazo [ 1,2-a] pyridin-5-one,
rac-cis-2,3-Bis-(4-chloro-phenyl)- 1 -(2,4-gifl u oro-benzenesulfony1)-2,3
-dihydro-1H10 imidazo [ Ipyridin-5-one; rac-cis-2,3-B s-(4-chloro-phenyl )
-1 -(2,5-dimethoxy-benzen esulfonyl)-2,3-dihydro-1 Himidazo [1,2-a]
VAVHER-5-one and

Y'and Y? are independently selected from the group consisting of halogen,

trifluoromethyl, -NQO,, -C=N, and -C=CH;
X 15 selected from the group consisting of -SOs, -C=0 and ~-C=0CH,-;

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 arvi,
heterocycle, substituted heterocycle, heteroaryl, substituted hetercaryl, 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:

wherein said heterocycle refers to a substituted or unsubstituted 5 to 8 membered, mono-
or bicyclic, aromatic or non-aromatic hydrocarbon, wherein 1 to 3 carbor atoms are

replaced by a hetero atom selected from nitrogen,oxygen or sulfur atom;



iG

rac-cis- | -(2-Chtoro-benzoy1)-2,3-b s-(4-chloro-pheny1)-2,3-dihydro- |

H-im dazo [1,2- a]pyri din-5-one. 1511. A compound of claim 1 selected

from the group consisting of

rac-cis-1-(2-Chloro-benzenesulfony1)-23-bis-(4 -chl oro-phenyl )

-2,3-dihydro imidazo [1,2-a] pyri din-5-one;
sERC R BiRs{drChI QrPaRNRMY hdtoRhE nErd Suta b2n3:9I0¥dPtwo rings;
Hmidazo [ 1,2-a]pyridin-5-one; 20 rac-cis-2,3-Bis-(4-cHoro-phenyl)-14 |

thyl-1H'dazo e-4-sulfonyl)-2,3-dihydro- 1H-imidazo [1,2-ali]
pyridin-5-one ; rac-cis-2,3-Bis-(4-chloro-ph en y1)-1 -(4-fl
s@il(é)sbbsiiwm@taﬂ;@rw@sﬁtBttﬁﬁyaﬂwmm;dabst[m%ﬂwiﬁﬁrﬁmmaw@iﬁky} and

?%Fy %lél %g B R Qrp: @Eﬁ%@fﬁh%ﬁen % é_?g%ﬁl_ %%izected from the

n-5- ne rac-c s-2,3-Bis-(4 qu

méﬂ@gsﬁm@rﬁﬁiz QU&ﬁy@I@ Eﬂkeﬂﬁiid&zcof[ihﬂéé W@%@W&Y‘W@ halogen,
h%@ﬁ%!%%ﬁ%‘%?ﬂﬁ%@&@/ @?%991%1?%(61 s ~alkyl},, aminocarbonyl, carboxy,

fac-cis-2,3-Bis-(4-chioro-

N@ha&pweﬂéozsédmﬁ%a?%% ro-ARIA BT, 21BjpYFIRlRTS o fe;srabgigarbonyl,
= (BIRGIRIBR 1HROr 05 - alkoxycarbonyl C,.¢-alkyl-carbonyl-NH, ﬂuoro C1.¢-alkyl,

e ey ol TR sgbamos-
Cmaﬂwmehgmﬁo@s@ka@mmmmm@mqm m Mmﬁz}eﬂkoxy, N(C.

hloro;4-fluoro-benzenesulfonyl1)-cis hlor ro
T A S G e e R e o
sgﬁ@m@%@mdﬁ&g}mmm@mﬂy be substituted with halogen, hvdroxy, NHs,
N(H, Clke—alkyl) or N(Cp@—aﬂ(yl)g.

2. The compound of claim | wherein:

Y'and Y? are independently selected from the group consisting of halogen,

trifluoromethyl, -NO,, -C=N, and -C=CH,;

X 1s selected from the group consisting of -SO,, ~-C=0 and ~C=0CH;-;



10 rac-cis-2,3-Bis-( 4-chl oro-ph enyl)- 1 -(4
-methoxy-benzenesulfonyl)-2,3-dihydro-IHimidazo 1,2-alpyridin-5 -one;
rac-cis-2,3- Bis-(4-chloro-phenyl)- | -(toluene-3-s ulfony1)-2,3-dihydro-1
WH-nsda3811,2- a Jpyridin-5-on e;  rac-cis-2,3 -B is-(4 -chlparpshens/os3oe:
enyl)-1 -(3-methoxy-benzenesulfony1)-2,3 -dihydro-1HIS imidazo
1,2-alpyridi n -5-one; rac-cis-1 -(5-Chloro-2 -fl uoro-ben zenesulfonyl
)k@,Q-dals&(—:?—ﬁi@lmrdz@@&Ilyltlbo%,ﬁadﬂ@y&‘rﬁﬂdﬂldQ&Q&Zﬂ)zo%e%?)mgéﬁmtﬁt@é@étryL
rag-cis-1- (4 0ro+2 -tluoro-.benzenesu -2,3 -bis-(4 . :
T R e OISR ¥ sony, i,
(Gl eraNg. BRIGASKIS - pHsHYRd kg4 adifiiero-benzenesullonyl)-2,3-dihy
dro-IH - imida zo | 1,2-alpyridin-5-one; rac-3- [cis-2,3-Bis- (4
-Bhioroqsheinfyd)Sioxg-2;8-dihyictirg: 5Hsibsittazal bRuayopridine dleystdtonyllari,
-benzpiclagcid methykegter;  rac-cis- 1 - (5-Chloro-2
-methoxy-benzenesulfonyl )-2,3-bis-(4-chloro-phen)1)-2,3- 25 dihydro- |
H-imidazo | .2 -al pyridin -5-one; rag-cis-, 1 -(3-Chlo ro-benzenesul fonyl)
?g]rhfes@?% }F(Oer%{-?gﬁfgﬁ?fffjg%%i ayt' r%z}i ‘?Pﬁ%&sa%befi? -a | pyridin-5-on e
and WO 2008/125487PCDEP2008/053903 - 87 - rac-cis-2,3-Bis-
(4-chlomrphoaiyshnt (3-flwera-benzanesuifonyli-2i3:d RYWO-by and X is 50,
Hmidazol1,2-al pyridin-5-one. 13. A compound of claim | selected from
the group consisting of
10 rac-bis D8 BisHaeerioicipivenyr)2totaene-2esuffomy H=R, 3-dihydro-1H-
idazo 1,2- 5a J pyridin-5-one;
rac-cis-1-(4-Chloro-henzenesulfony1)-2;3-bis-(4-chloro-pheny1)-2,3-dihydr
P A S TS O b Oh B AL G5 L SO PRy ogen and
$EPlluoro-benzoy1)-2,3-dihydro- | H-imidazo [1,2- a ] pyridin-5-one;

i

15 6. The compound of claim 4 wherein R” is aryl which is monosubstituted by carboxy

atkoxy.

7. The compound of claim 5 wherein R' is hydrogen or ~COR?® where R® is a
substituted or unsubstituted heterocycle.
20
8. The compound of claim 5 wherein the two hydrogen atoms of the

imidazoline ring are in a ¢is configuration to each other.

9. The compound of claim ¢ wherein the two hydrogen atoms of the

[ R ]
[¥a

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-o0x0-2,3-dihydro-5H-imidazo| 1,2-a] pyridine-1-

sulfonylj-2-fluoro-benzonitrile;

3¢ 3- 2R",357-Bis-(4-chloro-phenyl)-5-0x0-2,3-dihydro-5H-imidazo{1,2-a}pyridine- -

sulfonyl]-benzonitrile;

5-[2R*,35%-Bis-(4-chloro-phenyl)-5-0x0-2,3-dihydro-3H-imidazo[1,2-a] pyridine-1-

sulfonyl}-2-fluoro-benzonitrile;



10

20

el
[}

10 rac-cis-1-(3-Chloro-4
-fluoro-benzenesulfonyl)-2,3-bis-(4-chloro-phenyl)-2,3-dihydrolH-imidazo
11,2-al pyridin-5-one; rac-cis-2,3-Bis-(4-chloro-plienyl)-
wrdiaans4@smethyl-benzenesulfonyl)-2,3-dihydrO1H-imidazefd,2alpyidien 3
n-5-one; rac-cis-2,3 -Bis-(4-chloro-phe)T1)-1- (5 -fl
uoro-2-methyl-benzenesulfony1)-2,3-dihydro- 15| H-imidazoi | ,2 -a]
m&lmﬁﬁm%m&o—phenyi) -1-(2-fluoro-benzenesulfonyl)-2,3-dihydro-1 H-
S'ﬂ%fé'B'?'(ﬁl:ﬂh'% ;pl_he:gx%)-1-(3-methoxy-benzo)1)-2,3-d|hydro-1H-|n
azo T & a Bi’/n in-5-0ne; rac-cis-2,3-Bis-(4-chloro-ph enyl )-1- (
2-triflugromethoxy-benzenesulfonyl)-2,3-dihydrolH-imidazoi,2pyridin-5-0
ng;CZ% ii%%»_%%_%lfg(éigl}%gzemépg}ébéwﬂ_zl}gihydro-SH_w imidazo[1,2-a]pyridine-1-
sobiutyly1:2;3edilyidto- 1H-imidazo [ 1,2-a]pyridin-3 - one and
212* 3S*-Bis- (4-chlo ro-phenyl )-1- ( 2-fluoro-benzenes
uferyl)::2, @,ﬂimot&paqhﬂimlgﬁéfc?y@u?:@;'qoy,@dmﬁ%z%%I_Jr_‘}nﬁag%‘?f’é’%@ﬁv%me-1 i
%Iﬁltrg 1Hs_ Ignctefgiﬂfﬂri?‘m the group consisting of ._25 rac-C|s_-2_,3- Bis-(4 -chio
[0 -phe y% ~1'2¢ycfop ropanes ulfonyl -2,3 - dihydro H-imidazo
pyridin-5-one; rac-cis-l-(}?-ChIoro-benzoyl)-z,3-b (4-chloro-phe 1)-2,3
.‘&ﬁﬁﬁfaﬁjﬁlﬁﬁépfiﬁ@fj_}’ﬁ. sEYridinislepe-tweenesulfonyl)-2,3-dihydro- 1 H-
2008/A73487RGTIEP2008/053903 -88 -
rac-cis-2,3-Bis-(4-chloro-pheny1)-1-(3-trifl uoro meth
oxy-henzepgsulfenyli-2xdilvdre kHrmidaze [1,2:al vidip.Dsong. 8 ;.
C-Ci 2? is-sgg-c lo _rc%ph Zn@%)(%%?%ggﬁ)%ééﬁgﬂ%‘?%@dZ%yﬁr%vérﬁIH
ihigasel o YﬁVEBTﬁZ%P%ne; 5rac-cis-2,3-Bis-(4-chloro-pheny1)-1- [2-
(2,5-di et ho xy-p hen yl ) -acetyl 2,3-dihydro-1H- irnidazo
Eli‘ﬁigfp%d%gi%ﬁ%iﬁé B8y, 3-Bis3(diekibrpthenydesutfonyl)-2,3-dihydro-1H-
ithidans Preasbenydi)-2,8ne hydro -1- midaz,o 1,2a] pyridin-5-one;

rac-cis-1-(2-Chloro-benzovl)-2,3-bis- (4-chioro-phenyl)-2,3-dihydro-1H-imidazo[1,2-

alpyridin-5-one.
1. A compound of claim 1 selected from the group consisting of

rac-cis-1-(2-Chlore-benzenesulfonyl)-2,3-bis-(4-chloro-phenvl) -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- 1 H-

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

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

rac-cis-2,3-Bis-(4-chloro-phenvl)-1-(4-11 uoro-benzenesulfonyl)-2,3-dihydro- 1 H-

imidazo[1,2-alpyridin-5-one;

rac-cis-1-Benzenesulfonyl-rac-cis-bis-{4-chioro-phenyl)-2,3-dihydro-1H-imidazo[1,2-

ajpyridin-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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rac-cis-2,3-Bis- (4 -chloro-phenyl)-1-(2 -methoxy- benzoyl
)-2,3-dihydro-1H-imidazo[1,2- to al pyridin-5-one;
-(2-Chloro-benzoy1)212%,3S" -bis-(4-chloro-phenyl)-2,3-dih
wdrarifiFimigazo [ 2- a]pyridin-5-on e; rac-cis-2,3-Bis-(4-chloro-phenyl)- |
-cyclopentanecarbonyl1-2,3-dihydro-I H-imidazo 11,2 a] pyridiﬁP%F/ %@3%%”3993
15 rac-cis-1- ( 3-Chloro-2-methyl-benzené&Sulfony1)-2 bis- (4-chl oro-ph
emyd)-i2.3-diyddiisimidaza [1,2 a ridins5- e. 1o, A, ompound of
claim | select g_fromotheggro%g Cg(;lsf]gﬁﬁangfz S&?Omi)‘z’?’élﬁydro”IH"
rA SRS 5 pTdP A CHlotdPfieny 1)-1-(2-fluoro-benzenesulfony1)-2,3-dihydr
0-6sodo-1 Himidazo [1,2-a] pyridin-5-one; 20 rac-cis-6-(4-Acetyl-p
pb“r%ﬁiﬁ'é:Féﬁb@ﬁvﬂﬂ%&wéltnzchmnﬁqahé}n%ﬂﬁs(24&&136@@@%@@gsgb‘QﬁMydm_
1)12,3xaiydrozlkdimidaze [.2-a] pyridin-5-one; -6-
(4-Acetyl-piperazine-l-carbony1)-212* 3S*-bis- (4-chloro-ph enyl)- |
-(2:fluerobenzenesylfonyl)-2,3-dihydro-1H-imidazo[1,2-a] pyrid in-5-one;
1-ac-Cis-2,3 -B%ls- (4-gh,1‘0f%o-’%}nén§?1 -"iq‘&"-?m8?’6%%&%%8%8%&)261—dﬂwdro-
[4- (O AR DA BT iHiD-B Xyl
)-piperazine-1-carbonyll-2,3-dihydro-1H-imidazo [1,2-a ]pyridin-5-one;
r%@féiézzgﬁgﬁ@'@ﬂ@mmd}@ﬁenyﬁﬁ-ﬁm(fﬂucis—2,3~bis—(4——chloro—ph_enyi}~2,3—dihydm—
-fitora:henzenesifenyd)s6;(morpholine-4- carbonyl)-2,3-dihydro-1H-imid
azo [1,2-a]pyridin-5-one; - 89 - N-(2-

{4-[rac-Gis-2,3-Bj Chlpro-%h nyl)-1- 2-fuo(gg-benzen_esuIfonyl)-5-oxo-1

, 2, 3, 5-tetrahydro-imidazo[1, pyridi

-ethyl)- hanesy|fonamide;

r‘éiéi)b{%%'-%?;-géﬁ‘s@(zf- ﬂré’r‘é’rli%ﬁyb:(f-@ﬁin%%bzb@ﬂf@ﬁ@émmm)aeaumy@qmﬁ~
pRgtgglL,2-al pyridin-5-one;

5ethyl)-piperazine-l-carbony11-2,3-dihydro-1H-inaidazo[1,2-a]pyridin-5-on

€jc-cis-2,3-Bis-(4-chloro-phenyl}-1-{toluene-3-sulfonvl -2,3-dihvdro-1H-imi }

5%W§§€g1§_-§i§;(4-chIoro-phenyl)-1-(2-f|uoro-ben}zg—:'nesuffoynﬁ)-&ﬂlﬂ%%[1’2

thanesuIfonyﬂp’ropyl)-piperazine-l-carbonyl]-2.3-dihydro-|H-imidazo[1,2-a]
ridin:5-qpe;

ek 1s-2,3 33”154 4-chloro-phenyl)-1 —(3-methox.y-benzenesu[fonyl)—2,3»dihydr0_ 1H-

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

rac-cis-1-(5-Chlorp-2-f] voro-benzenesulfonyl)-2,3-bis-( 4-chloro-phenyl) -2,3-dihydro-

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

rac-cis-1-(4-Chloro-2-fluoro-benzenesulfon vl)-2,3-bis-(4-chioro -phenyl)-2,3-dihydro-

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

rac-cis-2,3-Bis- (4-chloro-phenyl)-1 —(3,4—diﬂuoro—benzenesulfonyi) ~2,3-dihydro-1H-
imidazo{1,2-a]pyridin-5-one;

rac-3-[cis-2,3-Bis-(4-chloro-phenyl) -9+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 w(3—Ch.loro-benzenesulfonyi) -2,3-bis-(4-chl] oro—phenyl)-2,3-dihydi‘o- 1 H

imidazo[1,2-a}pyridin-5-one and



]
w

rac-cis-2,3-Bis-(4-chloro-pheny1)-1-(2-fluoro-benzenesulfony1}-6-(4-meth
yl-piperazinel-carbon yl )-2,3-dihydro-IH-imidazo[1,2-alpyri din-5-one and
10

waczeis 23Bis-(4-chloro-pheny0-6-(4-ethanesulfonyl-piperazine:|-¢ |
1. B LR 3005
fIuoro-benzenesulfonyl)-Z,3-dihydro-|H-ir%?dazo[l,Z-a]pyridin-5-one. 16.

Argompound; of glaim s | from ‘group consisting.o N

r?c-%js-z ?ﬁliﬁ?ﬁoﬁﬁéﬁgﬁa; f—gggﬁﬁlc)%cﬁ%%ﬁ%sr%gu @ﬁéﬂ”—@?gﬁbgﬂ 3:

3.5- 18 roéhy“d? it daZoft 2-a]pyridine-6-carboxylic acid methyl ester;
rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(2-fluoro-benzenesulfonyl)-5-oxo-1, 2,

3,51 tetrangarerimdi£bioL apbspicinese: carboxylic acit tnethylamide; 6-(
4-Acetyl-piperazine-l-carbony1)2R*,3S t-bi
sr{d-chidrblphenydbjdr(2leioiobenzenesulianyb)md;3dityerenkb-imidazel, ; ».
laZs@pi diggf-one;
rac-3-[cis-2,3-Bis-(4-chloro-pheny1)-6-(morpholine-4-carbonyl)-5-oxo-2,3-
?g%?ﬁ?&gg-_&%gy- %%%L}lbzsﬁ}g "l}l;ﬁ-lg ,% ~Ib‘?sl:l l(?—%lo] rc?—?v%ze?ilyci )?g,l'jd - cri? l?}tfgzil)— 1H-

tes P Hig-Mrotiidio-pheny1)-644-(2-morpholin-4-y1-2-oxo-ethyl)-piperazi
ne-lcarbonyll-5-oxo-2,3-dihydro-5H-imidazo[1,2-a]pyridine-1-sulfonyl}
-bendoit adii-hethiestkiTas-8 10iisofd-SBIRE PNV BHAT P Sl dzo 1 -
WrpiperazingsL.-carbony1)-5-0x0-2,3- 25
dihydro-5H-imidazo[1,2-a]pyridine-1-sulfonyikbenzoic acid methyl ester ;
\{\493998(/%%%87% /EP2008/053903 - 90 - rac-3- [ cis-6- (4-Acetyl-p
iperazine-1 ~carbonyl) * 2 3-BeZEREErs pheiyiy-6lokbenosplenyl)-2,3-dihydro-
ihyavgi8r1anidaotidinal pyrdine-1 -sulfonyl 1 -benzoic acid methyl ester

; rac-3- [ cis-2,3 -Bis- (4-chlo ro-phenyt)-6- (4-ethanesul fonyl -piperazine-
1a€e%bmay&)5‘549m0?03¥dgﬂlmm‘55ﬂ%mo%gﬂﬂlp)ﬂggigﬁéshlfonﬁl)-2,3~ﬁihvdzro‘
gﬁjf%xk%pgg{%?%@n@tgm_ester and rac-3- cis-2,3-B is- (4-chloro-ph ~
enyl1)-6- [ 4- (2-i idazol- 1-yf—’ethyl)-piperazine- | - carbonyl]
-5-0x0-2,3-dihydrp-5H-imidazo [1,2-a] pyridine-I-solfonyld -benzoic acid
Methyl e2ter 1 ‘F%‘ES‘ %28{3}4&6f(eréﬁﬁ?i@§er@éfbﬂlfe@mqh@s@fcupl)-z)s-dihydm-
Ebnsistiaeedt,2-alpyridin-5-one;

rac—cis~2,3—Bis~(4-chloro—pheny])—] —(S-methoxy—benzoyl)»2,3—dih"ydro- I1H-imidazol1,2-
alpyridin-3-one;

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-{ 2—triﬂuoromethoxy—benzenesuIfonyi)~2,3—di_hydro-
IH-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*,38%-Bis-(4-chloro-phenyl)-1-(2-fluoro-benzenes ulfonyl)-2,3-dihydro-1H-
mmidazo{1,2-a]pyridin-5-one,

[4. A compound of claim 1 selected from the group consisting of

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

rac-cis-1-(3-Chloro-benzoyl}-2,3-bis- (4-chloro-phenyl)-2,3-dihydro-1 H-imidazo{1,2-
alpyridin-5-one;



(97}

[}
(¥}

3-{ (212,3S) -2,3-B is-(4-chloro-phenyl )-6-
[4-(2-morpholin-4-y1-2-oxo-ethyl)-piperazin-1 - 10 ylmethyl
]-5-0x0-2,3-dihydro-5H-imidazo [1,2-a] pyridine-1 -sulfonyl -benzonitrile;
wac:8seeis1873-Bis-(4-chloro-pheny1)-6-(morph ol me-4-carbonyl N
)-5-0x0-2,3-dihydro-5Himidazo ] 1,2-a]pyridine-I -sulfonyl] -be%’\éz%ﬁﬁm?’“””%
rac-3- [(6-(4 - 88 -
-Ag@g{kgi}@qg%z@@gcmzﬁg[ ggygk -Gl 2,3 Is-(4-c loro- heny4)-5-ox0-2,3-
di}ydro.—% -'g]idafo 1 _ZPEQ p rzld(fln%e-lpsllfﬁL fony e}t]Bgﬁ "z]g()rﬁfﬁf?f'iféonyl)'233@1115/(11'0-
rac-3 TP 3 8idlpAT ‘I'ln‘l%”r“b"-cﬁ}?ényl)-B-oxo-644-(3,3,3-trif| uoro-propion
y1)-p lerazinel -carbonyl -2,3 -dihydro-5H-imidazo [1,2-3]
pifidtitied-Sifforyiatsnzurmitite; 3 F2R6,8SbeBigi(@2ehlthy dro- 1 H-imidazo|1,2-
raiphemyl)-6-(morpholine-4-carbony1)-5-oxo0-2,3-dihydro-5Himidazo [
1,2-a] pyridine-l-sulfonyl1-benzonitrile;  3- 2R*,3SI
Biss(p-shiarp-pheny - 8mormh o5 < v o : WA .
oli nr,%4- arbo n?/l),-S-og(o%Z,E%%ﬁ\w P BRI RO Bsritina-3 1d by dro-1H-
-8l Wﬁj]l-’%”@rll%‘ﬁﬂﬁ‘l‘é’,"%%-cis- 1 -Acetyl -2,3-bis- (4-chloro-ph eny1)-6-
(3,4-dimethoxy-phen)Tl )-2,3-dihydro-1Himidazo [pyridin-5-one;
res-€is--Acetyl 12/8ebisphenyl)- 1-(furan-2-carbonyl}-2,3-dihydro-1 H-imidazo[ 1,2-
(4rshiara-phany1)-6-(4-methanesulfonyl-pheny1)-2,3-dihyd rol H-imidazo
[1,2-a] pyridin-5-one; Ir rac-cis- 1-Acetyl1-2,3 -bis-(4-chloro-ph eny1)-6-
-methan I-phenyl)-2,3-dihydrolH-imidazo [ 1,2-a] pyridin-5-one;
ﬁi;”%?i@?@,%ﬁﬂfj?%%f %‘PHXH})*E“%& Hethoxy- benzoyl)- ,3—dih3]f<5)1></)— I H-imidazo[1,2-
-%Bﬁ%jﬁflﬁ:ﬁﬁ%azm#-yl)e,3-bis-(4-chIoro-phenyl)-2,3-dihydr01H-imidaz
0 [1,2-a] pyridin-5-one; WO 2008/125487 PCT/EP2008/053903 --
rat’cish 8 BiensthiBicpheinyl)-dhl@-dloroienzenasulfony-6r3:metha
agsutfenysphenyl)-2,3-dihydro-11-1-imidazo {1,2-a } pyridin-s-one;
rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(2-fl uoro-benzenesulfonyl)-6-(

-mett penyk)l- 2,3-dihydro-1H-irnidazo [1,2-a] pyridin-5-one; 5
AR R RS A i R
?Bﬂ‘ﬁéﬂiﬁﬁ‘i%ﬁié{{ﬂ2-ajpyridine-l-suIfonyl]-benzonitrile;
rac-3-[cis-6-(4-Acetyl-piperazin- 1
fmétﬁy@@g@bis?@nemmdb@heﬁyd)ﬁﬁoﬁg&p:253-[3]'Su {4-chloro-phenyl)-2,3-dihydro-
;l;i{lygﬁgégﬁmig%ggmggQﬁg&-sullonyl J-benzonitrile and

15. A compound of claim 1 selected from the group consisting of

I'ac»cis-z,3uBis‘(4-chloro—phenyl} -1-(2-fluoro-benzenesulfo nyl)-2,3-dihydro-6-iodo-1H-

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

rac-cis-6-(4-Acetyl-piperazine- 1-carbonvl) —2,3—bis~(4-cl}.101'o—phenyl) -1-(2-fluoro-
benzenesulfonyl)-2,3-dihvdro-1H-imidazo [1.2-a]pyridin-5-one;

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

rac-cis-2,3-Bis-(4-chloro-phen I)~],—(2wﬂuoronbenzenesu]fonyl)—6'—{4*(2-mor§)holi_n~4‘yl-

2-oxo-ethyl}-piperazine- I -carbonyl -2,3-dihydro-1H-imidazo[1,2-a] pyridin-5-one;

rac-cis-2,3-Bis- (4-chloro-phenyl)-1- (2.—ﬂuoro—benzenesuifonyl)w6—(m0rph01ine~4—

carbonyl)-2,3-dthydro-1H-imidazo[1,2-a] pyridin-5-one;
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20

25

rac-3- fcis-2,3-Bis-(4-chloro-phenyl)-5-ox0-2,3-dihydro-5H-imidazo
[1,2-a]pyridine-1- 10 sulfonyll-benzoic acid. 18. A pharmaceutical
formulation comprising a compound of the formula 1 according to any one
of claims 1 to 17. 19. Use of a compgund according to any one of

to 17 ratio icament usefu] in the
NS Eontol s de e B HSr S B %01 2, 3
SEjmm’)a{h}Idnglandapn@ma{E]mnmr& 6-carbonyl]j-piperazin-1-yl}-ethyl)-

methanesulfonamide;

rac-cis-2,3-Bis-(4-chioro-phenyl)-1-(2-fluoro-benzenesuifonyl)-6-[4-(2-morpholin-4-yi-
cthyl)-piperazine-1-carbonyl]-2,3-dihydro-1 H-imidazo[ 1,2-ajpyridin-5-one;

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(2-fluoro-benzenesulfonyl)-6-[4-(3-methanesulfonyl-
propyl}-piperazine-i-carbonyl}-2,3-dihydro-1H-imidazo{ 1,2-ajpyridin-5-one;

rac-cis-2,3-Bis-(4-chloro-phenyl)-1-(2-fluoro-benzenesulfonyl}-6-(4-methyl-piperazine-
I-carbonyl}-2,3-dihydro-1H-imidazo[ 1,2-alpyridin-5-one and

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.

16. A compound of claim [ selected from the group consisting of

rac-cis-2,3-Bis-(4-chloro-phenyl}-1-(2-fluoro-benzenesulfonyl)-5-oxo0-1, 2, 3,5-
tetrahydro-imidazol[1,2-a]pyridine-6-carboxylic acid methyl ester;

rac-cis-2,3-Bis-(4-chioro-phenyl)-1-(2-fluoro-benzenesulfonyl)-5-ox0-1, 2, 3,5-
tetrahydro-imidazo{1,2-a]pyridine-6-carboxylic acid methylamide;

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)-5-0x0-2,3-dihydro-5H-

imidazo[ 1,2-alpyridine-1-sulfonyl]-benzoic acid methyl ester;

rac-3-{cts-2,3-Bis-(4-chloro-phenyl}-6-[4-(2-morpholin-4-yl-2-oxoc-ethyl)-piperazine-1-
carbonyl]-5-ox0-2,3-dihydro-5SH-imidazo[1,2-apyridine-1-sulfonyl } -benzoic acid

methyl ester;

rac-3-[cis-2,3-Bis-(4-chloro-phenyl}-6-(4-methyl-piperazine-1-carbonyl)-5-ox0-2,3-
dihydro-5H-imidazol1.2-a]pyridine-1-sulfonyl]-benzoic acid methyl ester ;
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WO 2008/125487 PCT/EP2608/053903

-90 -
rac-3-[cis-6-(4-Acetyl-piperazine-1-carbonyl)-2,3-bis-{ 4-chlore-ph enyl)-5-0x%0-2,3-

dihydro-5H-imidazo[1,2-a]pyridine-1-sulfonyl] -benzoic acid methy} ester ;

rac-3-|cis-2,3-Bis-(4-chloro-phenyl)-6-(4-ethanesulfonyl-piperazine- 1 -carbonyl)-5-0xo-

2,3-dihydro-5H-imidazo[1,2-alpyridine-1-sulfonyl]-benzoic acid methvl ester and

rac-3-{cis-2,3-Bis-(4-chloro-phenyl}-6-[4-(2-imidazol- 1-vi-ethvl}-piperazine-i-
carbonyl]-53-0x0-2,3-dihydro-5H-imidazo[1,2-a] pyridine-1-sulfonyl}-benzoic acid

methyl ester.
17. A compound of claim 1 selected from the group consisting of

3-{{2R,35)-2,3-Bis-(4-chloro-phenyl)-6-[4-(2-morpholin ~4-yl-2-ox0-ethyl}-piperazin-1-

ylmethylt]-5-0x0-2,3-dihydro-5H-imidazo[1,2-a| pyridine-1-sulfonyl}-benzonitrile;

rac-3-{cis-2,3-Bis-(4-chloro-phenyl)-6-(morph oline-4-carbonyl}-5-0x0-2,3-dihydro-5H-

imidazo!1,2-alpyridine-1-sulfonyl]-benzonitrile;

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-sul fonyl]-benzonitrile;

rac-3-{cis-2,3-Bis-(4-chloro-phenyl)-5-0x0-6-{4-(3,3,3-trifl Loro-propionyt)-piperazine-

1-carbonyl]-2,3-dihydro-5H-imidazo| 1,2-a] pyridine- i -sulfonyl}-benzonitrile;

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;

3-[2R*,35*-Bis-{4-chloro-phenyl)-6-(morph oline-4-carbonyl}-5-0x0-2,3-dihydro-5H-

imidazo[1,2-a]pyridine-1-sulfonyl]-benzonitrile;

rac-cis-1-Acetyl-2,3-bis-(4-chloro-phenyl}-6-(3,4-dimethoxy-phenyl)-2,3-dihydro-1H-

imidazo{l,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-y1}-2,3-bis-(4-chioro-phenyl)-2,3-dihydro-

1H-imidazo|[1,2-a]pyridin-5-one;
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rac-cis-2,3-Bis-(4-chloro-phenyl)-1 ~(2—ﬂuor0—benzenesuif0nyl) -6-(3-methanesulfonyl-

phenyl)-2,3-dihydro-1H-imidazo[1,2-3] pyridin-5-one;

rac—cisﬂ2,3~Bis—(4~chiom—phcny1)~ 1 «(2~ﬂ.uoro—bemzenesulfonyl)~6~(2-—m€thy1»propenyi)'—
2,3-dihydro-1H-imidazo[1,2-a}pyridin-5-one;

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:

rac-3-[cis-6-(4- Acetyl-piperazin- 1-ylmethyl) —2,3~‘ois-(%chlorwphenyl) ~Snoxo»2,3—
dihydro-5H-imidazo|1,2-a] pyridine- 1-sulfonyl]-benzonitrile and

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

sulfonyl]-benzoic acid.

18. A pharmaceutical formulation comprising a compound of the formula 1

according to any one of claims 1 to 17.

19. Use of a compound according to any one of claims I to 17 for the preparation
of a medicament useful in the treatment or control of solid tumors, such as, for example,

breast, colon, lung and prostate tumors



